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Ezecutive Summary 

Roy F. Weston, Inc. (Weston), prime contractor to Kerr-McGee Chemical Corporation, Inc. 

(KMCC), contracted IT Corporation (IT) to conduct Phase I laboratory-scale treatability 

studies. The purpose of these studies was to evaluate the effectiveness of bioslurry treatment 

technology in treating creosote-impacted soils from the Moss-American site, located in 
Milwaukee, Wisconsin. The treatability studies were conducted as part of Predesign Task 16 

of the U.S. Environmental Protection Agency's (EPA's) Statement of Work (SOW). The 

subject SOW requires treatment of the contaminants of concern (i.e., total carcinogenic 

polycyclic aromatic hydrocarbons [CPAH]) to 6.1 milligrams per kilogram (mg/kg). 

The Phase I treatability studies for bioslurry treatment included a batch slurry study and a 
bioslurry reactor study. The batch slurry study produced supporting data for the enhanced 

operation of the laboratory-scale bioslurry reactor. Batch slurry testing was conducted in 
sealed, 1-liter (1) vessels at solids loadings of 30 and 40 percent. The duration of the batch 

study was 6 weeks with sample analysis during initiation, Week 3, and Week 6. The 

objectives of this study included: 

• Providing support data for enhanced operation of bioslurry reactor 
• Detennining the impact of solids loading on operation 
• Calculating preliminary substrate utili7.ation rates. 

Depending on the treatment vessel analy7.ed, the batch study demonstrated total polycyclic 

aromatic hydrocarbons (PAH) percent removals ranging from 83 to 87 percent; CPAH 

removals ranged from 71 to 79 percent. Maximum substrate removal occurred during the 

first 3 weeks of operation. Initial P AH concentrations in the. six treatment vessels ranged 
from 1,100 to 1,600 mg/kg; CPAH concentrations ranged from 390 to 550 mg/kg. The 

average PAH concentrations following 3 weeks of operation was 320 mg/kg. The CPAH 

concentrations were reduced to 170 mg/kg at Week 3. No significant change in PAH or 

CPAH concentrations were measured during the following 3 weeks of operation. 

Substrate utili7.ation rates in the batch study during the first 3 weeks of operation averaged 

0.041 mg PAH/gram (g) Total Solids (TS)/day in the 30 percent treatments and 0.052 mg 

PAH/g TS/day in the 40 percent treatments. CPAH removal rates averaged 0.012 mg 
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CPAH/g TS/day in the 30 percent treatments and 0.016 mg CPAH/g TS/day in the 40 

percent treatments during the first 3 weeks of operation. 

Although the CPAH substrate removals in the 30 and 40 percent treatments were similar, the 

physical nature of the 40 percent slurry would not allow for sufficient mixing. A maximum 

slurry denslty of 35 percent was determined to be appropriate for suspension in the bioslurry 

reactor during an initial slurry evaluation conducted by Eimco Process Equipment Company 

(Eimco). Therefore, a 30 percent solids loading was chosen for bioslurry reactor operation. 

During the 3-month bioslurry study, a 60-1, stainless-steel, Eimco Biolift™ slurry reactor was 

operated in continuous-flow and batch mode. Operation of this unit under the optimum 

solids loading determined during batch testing provided performance data to determine the 

feasibility of meeting the specified treatment standard. The objectives of the bioslurry 

investigation included: 

• Estimation of hydraulic retention time (HRT) and biological solids retention time 
(BSRT) set points for operation 

• Determination of the efficacy of meeting the specified treatment standard 
• Identification of requirements for additional physical/chemical pretreatment 
• Generation of performance data upon which pilot-scale design can be established. 

Continuous-flow bioreactor operation was maintained for a 10-week period. Average PAH 

and CP AH percent removals based on concentration during the first 4 weeks of operation 

were 67 and 33 percent, respectively. Following the first 4 weeks of operation, analytical 

results suggest that bioreactor performance decreased. The last 6 weeks of continuous-flow 

operation demonstrated increasing PAH and CPAH concentrations in the effluent stream. 

Batch operation was initiated and maintained for the remaining 5 weeks of operation. 

Reactor batch operation demonstrated average PAH and CP AH percent removals of 17 and 

27 percent, respectively. 

PAH and CPAH concentrations in the bioslurry averaged 320 and 180 mg/kg, respectively, 

during the first 4 weeks of operation. The PAH concentration increased during the following 

6 weeks of operation. Batch operation of the reactor resulted in PAH and CPAH 

concentrations of 720 and 200 mg/kg, respectively. 
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Overall, neither batch nor biosluny reactor studies produced final CP AH concentrations near 
the mandated treatment goal of 6.1 mg/kg. 
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1.0 lntrotlucti,on 

1.1 Site Description 
U.S .. Environmental Protection Agency (EPA), pursuant to Section 105 of the 1980 

· Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), 

placed the Moss-American site in Milwaukee, Wisconsin (the Facility) on the National 

Priorities List (NPL). The Facility is located in the northwestern section of the City of 

Milwaukee, County of Milwaukee, State of Wisconsin, at the southeast comer of the 

intersection of Brown Deer and Granville Roads, at 8716 Granville Road. The Facility, as 

defined by the Consent Decree (CD), includes the former Moss-American wood preserving 

plant property and approximately 5 miles of the Little Menomonee River. The Little 

Menomonee River flows through the eastern portion of the former wood preserving plant, 

continuing on through the Milwaukee County Parkway, to its confluence with the 

Menomonee River about 5 miles south. Portions of the Little Menomonee River's floodplain 

are included in the Facility boundary. Fifty-one acres of the former wood preserving plant is 

undeveloped Milwaukee County park land. Twenty-three acres is owned by the Chicago and 

North Western 'J'.ransportation Company and used as a loading and storage area for 

automobile transport. The Facility is located in a moderately-populated suburban area of 

mixed industrial, commercial, residential, and recreational use. Population in the nearby 

area is estimated at 2,036 persons per square mile. 

Prior Removal and Remediation Activities 

EPA conducted a remedial investigation/feasibility study (RI/FS) for the Facility and issued 

the corresponding RI and FS reports on January 9, and May 24, 1990, respectively. 

On May 29, 1990, EPA published a notice of completion for the RI/FS and issued the 

proposed Remedial Action Plan for the Facility. A public comment period began with 

issuance of the proposed plan and extended until August 6, 1990. On September 27, 1990, 

the EPA Regional Administrator signed the Record of Decision (ROD), which describes the 

Remedial Action Plan for the Facility. Public comments that were received and EPA 

response to the comments were included in the ROD, with which the State of Wisconsin has 

expressed concurrence. 
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A CD incorporating the Statement of Work (SOW) was signed by Kerr-McGee Chemical 

Corporation, Inc. (KMCC). on July 17, 1991. The CD was lodged by the U.S. Department 

of Justice on December 28, 1991. Under this CD, the Settling Defendant, KMCC, will lead 

in developing and implementing the Remedial Design and Remedial Action Plan for the 

Facility. 

Roy F. Weston, Inc. (Weston) is the prime contractor to the Settling Defendant, KMCC, 

responsible for the CD implementation. Weston contracted IT Corporation (IT) to conduct 

Phase I laboratory-scale treatability studies to evaluate the effectiveness of the bioslurry 

treatment technology in treating creosote-impacted soils at the Facility. The treatability 

studies were conducted as part of Predesign Task 16 of the SOW. Initial characteriz.ation 

data for treatability study test matrix determined during Predesign Task 16 is included in 

Appendix A. 

1.2 Waste Description 

The polycyclic aromatic hydrocarbon (P AH) components of creosote; benzene, toluene, 

xylene (BTX); and carcinogenic polycyclic aromatic hydrocarbons (CPAH) were the site 

contaminants of concern. According to the RI, the maximum PAH concentration was 32,000 

milligrams per kilogram (mg/kg). Maximum CPAH concentration was approximately 1,900 

mg/kg. The CPAH concentrations averaged 300 to 400 mg/kg. The SOW requires 

treatment of contaminated site soils and sediments to 6.1 mg/kg of total CP AH. 

Site soil samples employed during the continuous-flow bioslurry reactor study had average 

CPAH and PAH concentrations of approximately 2S0 and 1,000 mg/kg, respectively. PAH 

concentrations ranged from 720 to 1,200 mg/kg. The CPAH fraction ranged from 200 to 

300 mg/kg. 

1.3 Remedial Technology Description 

The primary remedial treatment alternative chosen by EPA for implementation at the Facility 

is biological slurry treatment. The selection of a remedial treatment alternative was driven 

by compliance with the mandated cleanup criterion. The treatment standard for the soil and 

sediment was 6.1 mg/kg of the CPAH fraction of the creosote contamination, specifically, 

chrysene, benz(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, 

benzo(g-h-i)perylene, dibenz(a,h)-anthracene, and indeno(l ,2,3-c,d)pyrene. These 
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compounds are characteriml by high organic partition coefficients CK_), low aqueous 
solubility, and low vapor pressures (Table 1-1). 

Bioremediation of the CPAH in soils and sediment may utili7.e bioslurry reactors. If 
implemented, the main objective of this technology will be to oxidize the contaminants of · 

interest. Bioslurry reactors may provide rapid biodegradation of contaminants due to 
enhanced mass transfer rates and increased contaminant to microorganism contact1

• 

· Increased concentration of active biomass, improved oxygen delivery, and optimized 

environment in bioslurry reactors, may allow for treatment of high concentrations of organic 
contaminants in soils and sludges. Biodegradation of soils and sludges with selected 
contaminant concentrations ranging from 2,500 to 250,000 mg/kg in bioslurry reactors has 

been demonstrated1• 

Contaminant reduction in bioslurry reactors is improved through proper feed preparation. 
Preparation of the influent waste stream should produce the general characteristics presented 
in Table 1-2. 

1.3.1 Treatment Process and Scale 
Full-scale commercial bioslurry units are estimated to require approximately O.S to 1 acre 
per million gallons of reactor volume1• Reactor si7.e is determined based on the hydraulic 
and biological solids retention times required for treatment. Retention times are established 
based on the biodegradability of the waste, level of treatment required, influent contaminant 
concentration, and physical/chemical nature of the waste. Treatability studies are often 

required to estimate full-scale reactor size. 

During the Phase I treatability study, approximately 7S0 pounds of soil was wet sieved .and 
prepared for laboratory-scale batch and bioslurry reactor testing~ Process scale for 
laboratory testing was approximately 60 liter (1). Influent slurry (approximately 30 percent) 
was introduced to the reactor to achieve a 30-day hydraulic retention time (HRT). The 
system employed solids recycle and maintained a biological solids retention time (BSRT) set 

point of 38 days. 
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Table 1-1 
Pbysical/Cbemical Properties of CPAB Constituents 

·IT· Project No. 408491 

Aqueous V.Pat 
CarciDOleaic Polyaudear IC.. Solubility 20°c 
Aromatic Hydrocarbons (log) (,,all) (torr) 

bcnz(a)anthraccnc 5.61 14 S.Ox1Ct9 

bcnzo(a)pyrcnc 6.04 3.8 s.0x10-1 

bcnzo(b)Buoranthcnc 6.51 1.2 s.0x10·1 

bcnzo(k)Buoranthcnc 6.84 o.ss s.0x10·1 
.. 

ChryllCIIC S.61 2 6.3x10·7 

dibcnz(a,h)anthraccnc S.97 .so l.Oxlet10 

bcnzo(g,h,i)pcrylcnc 7.23 0.26 l.0xlet10 

indcno(l ,2,3-c,d)pyrcnc 7.66 62 l.Oxlet10 

Sims, R. C. and M. R. Overcash •Fate of Polynuclcar 
Aromatic Compounds (PNAs) in Soil - Plant Systems,• Ruidue Reviews~ 1983. 

,.g11 - micrograms per liter 
V.P. - vapor pressure 

.. : .. 

KLB/07-93/SMC/BIOSLURY 



Table 1-2 
General lnftuent Feed Characteristics 

for Bioslurry Treatment 

IT Project No. 408491 

Panmeter Target 

Organics 0.025 - 2S percent by weight 
Solids 10 - 40 percent by weight 
Wat.er CiO - 90 pm,cnt by weight 

Solids Particle Si7.c Less than 1/4 inch 
Temperature ts- 3s•c 

pH 4.S - 8.8 

EPA, 1990, •sturry Biodcgradalion, • EPA/540/290/016. 

KLB/07•93/SMC/BIOSLURY 
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1.3.2 Operating Features 

Bioslurry reactor systems aerobically biodegrade aqueous slurries created through the mixing 

of soils or sludges with water. The most common mode of bioslurry treatment is batch; 
however, continuous-flow operation can be achieved. Aeration is provided through floating 
or submerged aerators or compressors and spargers. Mixing may be achieved through 
aeration alone or in conjunction with mechanical mixers. Nutrient addition and pH 
adjustment are accomplished through metered chemical addition to the reactor vessel. 
Following aeration, the treated slurry is dewatered via standard dewatering equipment, such 

as clarifiers or filtration1
• 

The residual streams created during bioslurry remediation include treated solids, process 
water, and possible air emissions. The process water collected during the solids/liquid 
separation phase is usually recycled for influent waste stream slurrying or discharged under 
permit. Air emissions may be minimized through system design and air pollution control 
devices. 

1.3.3 Biodegradation of PAH 
Bioslurry treatment of PAH relies on the effective biological attack of the compounds by 
indigenous microbial populations. Environmental biotransformation and mineralii.ation of 
several PAHs by indigenous populations in soils has been documented2•3•4 and an extensive 
database has been developed and reviewed on the biochemistry of PAH degradation by 
aerobic microorganisms' · 11

• Mineralii.ation or oxidation of phenanthrene and anthracene has 
been reported12 

-
23

• Acenaphthene, acenaphthylene, fluorene, and fluoranthene have been 

reported to be oxidized or used as sole carbon sources13
•
24

•25•
26

• A Mycobacterium sp. has 
been isolated, which was capable of extensive degradation of pyrene27•28•29• Benzo(a)pyrene 
(B[a]P) and benz(a)anthracene have been shown to be oxidized to dihydrodiols by a mutant 

strain of Beijerinckia sp.30
• More recently, Beijerinckia strain Bl was shown to oxidize 

benz(a)anthracene after induction with biphenyl, m-xylene, and salicylate31• Intermediates 
identified were 1-hydroxy-2-anthranoic acid, 2-hydroxy phenanthranoic acid, and 3-hydroxy 

phenanthranoic acid. Methyl-hydroxylated metabolites of 7, 12-dimethyl-benz(a)anthracene 
were reportedly produced by cultures of P. aeruginosa32

• 

The use of bioslurry reactors for PAH degradation has been described by Mueller et al., 
(1991)33 and Lewis (1992)34. Mueller et al., (1991) treated a creosote-contaminated soil that 
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was washed with 0.05 percent.Triton X-100. The resulting slurry and soil fines ( <2 

millimeter [mm]) were used to charge the bioreactor. Mueller reported that greater than 50 
percent of the targeted PAH was degraded after 3 to 5 days. However, after approximately 

10 days, no further biodegradation in the higher molecular weight PAH occurred. No rates 

of degradation were reported. No attempts to optimize the P AH-degrading bacterial 

population were made. 

Lewis (1992) reported the use of Eimco Biolift™ reactors operated in batch mode to treat a 

PAH-contaminated soil over a 12-week period. All the reactors were bioaugmented with 

PAH-degrading bacteria previously isolated from the same soil. Inorganic nutrients were 

added to each reactor. After 9 weeks, four reactors were reseeded with the PAR-degrading 

culture and two of these reactors were amend~ with Tween 80, a commercially-available 

surfactant. After 2 weeks of operation, 95.9 + 1.8 percent of the 2- and 3-ring PAH was 

degraded and 81.6 ± 3.9 percent of the 4-ring and higher PAH was degraded. Total PAH 

and CPAH degradation after 12 weeks of operation averaged 93.4 + 3.2 and 89.1 + 4.3 

percent, respectively, for all five reactors. 

Lewis (1992) acknowledged that the majority of degradation occurred within the first 2 to 3 

weeks of operation and that semicontinuous mode is the preferred mode of operation as 

compared to prolonged batch operation. A CPAH removal of 81.6 percent was measured 

during the first 2 weeks of operation; CPAH concentrations decreased only by an additional 

7.5 per~t during the remaining 10-week period. Based on this observation, the author 

suggests that semicontinuous mode is preferable to prolonged batch treatment. Substrate 

removal kinetics and the bacterial population si:zes of specific.PAR-degrading 

microorganisms were not reported. 
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2.0 Conclusions and Recommendations 

2.1 Conclusions 
The bioslurry reactor, operating in continuous-flow and batch mode was unable to achieve 

the total carcinogenic polycyclic aromatic hydrocarbons (CPAH) target level of 6.1 

milligrams per kilogram (mg/kg). Overall, optimal reactor performance resulted in final 
CPAH concentrations of 180 mg/kg. This concentration is approximately equivalent to. the 

final soil CPAH concentrations achieved during the initial batch (170 mg/kg) and the final 

batch bottle studies (150 mg/kg). 

Because of the observed decrease in oxygen uptake rates and specific degrader population 

densities during operation of the reactor system, it was postulated that either an inhibitory 

substance was accumulating in the bioslurry or soil-bound CPAH were not available for 

biological attack. Additional testing of the slurry for potential inhibitors (i.e., halogenated 
volatile organic compounds, metals, and sulfides) did not reveal the presence of inhibitory 

substances. 

The similarity in final CP AH concentrations throughout all studies suggest that the CP AH 
constituents may not have been bioavailable or were present in concentrations below the level 
required to induce the microbial biodegradation pathway. 

2.2 Recommendations 

Several recommendations to enhance the rate and extent of CP AH removal in the bioslurry 

reactor are discussed in the following text. 

• The similarity in final CP AH concentrations throughout all studies does 
suggest that CPAH species were not bioavailable and/or the necessary 
degradative microbial populations were not active in the treated slurries. In 
addition, the lack of CP AH concentrations measured in the aqueous phase also 
suggests decreased b~oavailability. 

• Results from this and other studies suggest that the concentration of available 
CPAH was not sufficient to induce the enzymatic pathway required for 
biodegradation35

• Analytical results indicate that naphthalene was not present 
above the analytical detection limit in the aqueous and solids phase. It has 
been shown that the naphthalene-degrading pathway can degrade phenanthrene 
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and anthracene35 and possibly pyrene and benzo(a)pyrene (unpublished data) • 
. However, for the naphthalene-degrading pathway to be active, inducers must 
be present. 
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3.0 Treatability Study Approach 

3.1 Test Objectives and Rationale 
The Phase I treatability studies for biological slurry treatment included a batch slurry study 

and a bioslurry reactor study. The batch slurry study produced supporting data for 

optimizing the operation of the laboratory-scale bioslurry reactor. Batch slurry testing was 

conducted in sealed, I-liter (1) vessels at solids loadings of 30 and 40 percent. The duration 

of the batch study was 6 weeks with sample analysis during initiation, Week 3, and Week 6. 

The objectives of this study included: 

• Providing support data for optimizing operation of the bioslurry reactor 
• Determining the impact of solids loading on operation 
• Calculating preliminary substrate utili7.ation rates. 

Following the collection of the batch slurry study Week-3 data, the bioslurry reactor study 

was initiated. During the 3-month bioslurry study, a 60-1, stainless steel, Eimco Biolift™ 

slurry ~tor was operated initially in continuous-flow and, subsequently, in batch mode. 

Operation of this unit under the optimum solids loading determined during batch testing 

provided performance data to determine the efficacy of meeting the specified treatment 

standard of 6.1 milligrams per kilogram (mg/kg) total carcinogenic polycyclic aromatic 

hydrocarbons (CPAH). The objectives of the bioslurry investigation included: 

• Estimation of hydraulic retention time (HRT) and biological solids retention time 
(BSRT) set points for operation 

• Determination of the efficacy of meeting the specified treatment standard 
• Identification of requirements for additional physical/chemical pretreatment 
• Generation of performance data upon which pilot-scale design can be established. 

The dewatering of treated solids was not evaluated during this phase of the investigation. 

3.2 Experimental Design and Procedures 

The test material employed in the batch and bioslurry reactor studies was collected by Roy F. 

Weston, Inc. (Weston) from the Moss-American site. One composite soil sample was 

prepared to represent the anticipated average concentration of site contaminants. 

3.2.1 Sample Procurement 

Two shipments of site soil were delivered on October 28, 1992 and January 14, 1993 to IT 
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Corporation's (IT) Biotechnology Applications Center (BAC) via a certified, commercial 

carrier. The second soil shipment was required following initial evaluation of the soil 

pretreatment process. The prescreening process only generated 42 pounds (lb) of soil (dry 

weight) per 150 lb of soil sieved. Therefore, the total soil mass required for testing 

increased to approximately 750 lb from the previously estimated 150 lb. Appropriate 

shipping documentation (presented in Appendix B) accompanied all samples sent to the BAC. 

Following the receipt of the soil, the containers were visually inspected and sample volumes 

recorded. All samples received at the BAC were automatically logged into a sample tracking 

system and given independent sample identification numbers. The sample identification 

number for the October 28, 1992 shipment of one 20-gallon drum was 09351192. The 

second shipment of four 20-gallon drums of soil on January 14, 1993 received sample 

identification numbers W0l, W02, W03, and W04. 

3.2.2 Soll Pretreatment 
Soils from Sample Identification No. 09351192 were submitted to Eimco Process Equipment 

Company (Eimco) for initial testing to determine the appropriate slurry density and particle 

size required for bioslurry treatment. The Eimco final report is provided in Appendix C. 

Results of the Eimco study indicated that less than 28 mesh (0.589) particle size would allow 

effective treatment. Eimco also determined that a 35 percent slurry density was the 

maximum allowable for proper operation of the 60-1 bioslurry reactor. 

Prior to treatability testing, the subject soils (i.e., Sample Identification No. 09351192, W0l, 

W02, W03, and W04) were wet sieved to achieve uniform particle-size distribution, per 

Eimco's recommendation. The same soil pretreatment techniques were employed for all soils 

tested during both batch and bioslurry investigations. The system employed a 2-foot (ft) by 

1-ft by 4-ft galvanized aluminum tank with a 18-inch (in) by 26-in No. 30 mesh sieve placed 

on the rim. The sieve was a U.S.A. Standard Testing Sieve, American Society for Testing 

and Materials (ASTM) E-11 Specification, No. 30 mesh manufactured by Gilson Company, 

Inc. (Worthington, Ohio). 

For each soil batch prepared, the tank was partially filled with distilled water. Two Little 

Giant 2E Series submersible pumps (aluminum housing, epoxy coating, nylon pump head and 

impeller, and polypropylene screen) were placed on bricks inside the tank. These pumps 
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were used to recirculate the wash water and, thereby, increase the slurry density of the 

mixture. Evaporation of excess wash water allowed for the development of a 30 percent or 

greater slurry density for treatability testing. Evaporation was achieved through air drying of 

the slurry mixture over a 24-hour period at room temperature. 

All slurries prepared for testing were stored at room temperature until used. 

3.2.3 Batch Slurry Testing 

The batch slurry study was maintained for 6 weeks. The objective of this study was to 

determine the impact of solids loading on operation, provide supporting data for bioslurry 

reactor operation, and establish preliminary substrate and oxygen utilization rates. 

Six treatments were evaluated including: 

• Treatment 1 
• Treatment 2 
• Treatment 3 
• Treatment 4 
• Treatment 5 
• Treatment 6 

30 percent solids, nutrient and oxygen amended 
30 percent solids, nutrient and oxygen amended 
40 percent solids, nutrient and oxygen amended 
40 percent solids, nutrient and oxygen amended 
30 percent solids, biologically-inhibited control 
40 percent solids, biologically-inhibited control. 

Treatments 5 and 6 served as the biologically-inhibited controls for the study. Analysis of 

these treatments was to be used to determine abiotic losses of target compounds from the 

biologically-active treatments. However, as discussed in Section 4.1.2.1, biological activity 

was not inhibited at mercuric chloride concentrations as high as 1,500 milligrams per liter 

(mgn). Treatments 2 and 4 were duplicates of 1 and 3, respectively. All treatments were 

placed in amber bottles to minimil:e light exposure. 

The batch study was conducted in sterile, amber-glass, sealed, 1-1 bottles. Soils were placed 

in the bottles at solids densities of approximately 30 and 40 weight percent. The total solids 

(TS) density of the prescreened slui:ry was determined to be 30 percent and used to establish 

Treatments 1, 2, an~ 5. A subsample of the 30 percent slurry was air dried at room 

temperature to a solids content of 44 percent and diluted with deionized water to a solids 

content of 40 percent. This material was used to establish Treatments 3, 4, and 6. An 

additional 400 milliliters (ml) of 30 and 40 percent slurries were generated for initial 
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analysis. The density of each slurry was determined and used to calculate the mass required 

to fill each bottle with 900 ml of slurry. 

The treatment containers were continuously mixed and the slurry remained in suspension 

during the collection of Week 3 and Week 6 samples. Table 3-1 illustrates the change in 

headspace volume resulting from intermittent sampling. 

Initial determination of the slurry pH and macronutrient concentrations, i.e., ammoniacal 

nitrogen and ortho-phosphate, was completed once treatment slurries had been prepared. As 

described in the Test Plan, a 100:10:1 carbon:nitrogen:phosphorus (C:N:P) ratio was the 

target for the study. Background ortho-phosphate concentrations within the treatment slurries 

were sufficient and did not require modification. The low ammoniacal nitrogen 

concentration required amendment to 500 mg/I ammoniacal nitrogen. This requirement was 

met by adding 6.8 grams (g) of a 74,000 mg/1 solution of ammonium chloride directly to the 

30 percent treatments. The 40 percent treatments received 8.1 g of the 74,000 mg/1 

ammonium chloride solution. Week 3 analysis indicated that further ammonium chloride 

addition was not required. Slurry pH was neutral at Week O and was adjusted from 6.S to 

7 .0 following Week 3 using sodium hydroxide. 

Treatments were sparged daily with oxygen to maintain an aerobic environment. Headspace 

oxygen measurements were made five times per week during the first 3 weeks of operation 

and weekly thereafter using a modified, galvanic-cell, oxygen probe36. Oxygen uptake rates 

were determined through analysis of oxygen depletion in the headspace over a 24-hour 

period. 

Following preparation, the treatments were placed on a modified rotator, rotated at 6 

revolutions per minute (rpm), and maintained at room temperature (19°C) throughout the 

course of the study. The modified rotator was constructed from a drill press. The drill 

press-driven rotisserie, holding six 1-1 bottles, was chosen over conventional sparging and 

agitation systems due to improved suspension of the treatment solids. Following study 

completion, all treatment vessels were rinsed and solvent extracted, using dichloromethane, 

to determine adsorptive losses of contaminants. 

weston/tmchp3 3-4 



Table 3-1 
-Change in Headspace· Volume 

IT Project No. 408491 

Volume (ml) -
Sample Point 

Initial thna Week 3 Week 3 thna Week 6 

Slurry 900 500 

Headspace 100 500 
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Preliminary specific substrate utili7.ation rates (q) in the batch study, based on PAH and 

CP AH utili7.ation per unit biomass were determined using the following equation: 

Where: 

q = (Si - S,)IAt 
X 

q = specific substrate utili7.ation rate (hr"1
) 

Si= Initial substrate concentration (mg) 
S,= Final substrate concentration (mg) 
At= Time elapsed (hours) 
X = TS concentration in slurry (mg). 

3.2.4 Bioslurry Reactor Study 

(Equation 1) 

Due to the similarity of activated sludge and bioslurry reactor systems, conventional 
acronyms such as waste activated sludge (WAS) and return activated sludge (RAS) are used 
to describe the slurry recycle system in the laboratory-scale bioslurry reactor. 

A 60-1, stainless steel, Eimco Biolift slurry reactor was employed during this 3-month study 
and operated in both continuous-flow and batch mode. The process flow diagram (PFD) for 
the reactor system is presented in Figure 3-1. A 30 percent solids feed stream was 

· introduced to the reaction vessel (Bioreactor T-6) at an average 5-day flow rate of 2.8 liters 

per day (I/day) resulting in a mathematical 7-day average flow of 2 I/day. At this daily 

influent flow rate, the bioslurry reactor HRT was maintained at 30 days. Reactor volume 
· was monitored daily by measuring the reactor slurry column when mixing systems were 

stopped. Distilled water was added to compensate for any losses due to evaporation. 

The system's BSRT was maintained through removal of 3.61/day of reactor slurry 5 days 
per week (Figure 3-1). The 3.61/day slurry could not be separated by settling; therefore, it 

was centrifuged. This stream was centrifuged to concentrate solids in the RAS stream. The 

5-day average RAS flow rate was 0.8 Uday of approximately 42 percent solids. Following 

centrifugation, the supernatant was combined with the remainder of the extracted reactor 

slurry and analyzed as the effluent stream. BSRT was calculated based on the mass balance 
of solids in the reactor system. The system BSRT set point was approximately 38 days 

during_ continuous-flow operation. The operating set point was maintained for a period of 68 

days prior to batch operation. Volumes removed for sample analysis were considered when 

calculating the WAS volume. 
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The Test Plan specified that the BSRT (day) of the laboratory-scale systeµi would be 

approximated through mass balance of the system solids using the following equation: 

Where: 

BSRT = XV 
Q. Xr + (0:Q.) Xe 

X = TS concentration in the aeration vessel (mg/1) 
V = Volume of the aeration vessel 0) 
Q.= WAS flow rate (I/day) 
Xr= TS concentration in RAS (mg/1) 
Q = Influent flow rate (I/day) 
Xe= TS concentration in system effluent (mg/1). 

(Equation 2) 

Due to the problems·assotjated with solids separation, the equation was modified and 

reflected the mass balance of system solids: 

Where:· 

BSRT = __ XV=----
VA 

X = TS cc;,ncentration in the aeration vessel (mg/1) 
V = Volume of reactor sluny 0) 
V0 = Volume of effluent sample 0) 
Xe.= TS concentration in system effluent (mg/1). 

(Equation 3) 

Reactor operating conditions were maintained at approximately 22°C, 6.2 mg/I dissolved 
oxygen, and pH 6.3. Dissolved oxygen was supplied to the unit via the sparging of ambient 

air from a commercial, oil-free compressor. Influent air flow rates could not be adjusted to 

substantially reduce biosluny dissolved oxygen concentrations because air flow from the 

compressor could not be regulated. System pH was initially maintained through manual 

additions of 5 Normal (N) sodium hydroxide to the reaction vessel. Although pH adjustment 

was ~ade more thar:i twice per day on ~ion, the pH continued to shift" toward acidity 
even during periods of reduced biological activity. The pH was allowed to equilibrate at an 

average of 6.3, as no effect on the ~iological activity of the system was noted during reduced 

pH episodes. 
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All operational set points are listed below: 

Parameter 

Feed flow 

HRT 
Temperature 

Dissolved Oxygen 

pH 

BSRT 

Reactor Volume 

Return Activated Sludge 

Set Point 

2 I/day (7-day average) 

30 days 

22°c 

6.2 mg/I 

6.3 

38 days 

601 

0.57 I/day (7-day average) 

Test Plan Objective 

21/day 

30 days 

Room Temperature 

3 mg/I 

7-8 

~ 30 days 

601 

0.21/day 

Following continuous-flow operation, the biosluny reactor was operated in batch mode for a 
period of approximately S weeks. Once RAS and influent feed addition was suspended for 
batch treatment, all other operational set points were maintained the same as during 

continuous-flow operation. Volume was corrected for ~vaporation losses daily. 

Volatili7.ation of influent constituents was quantified in the reactor system. Volatili7.ation that 
occurred during reactor aeration and mixing was vented to a chemical fume hood. Bioslurry 
reactor headspace sampling for volatiles and semivolatiles was conducted weekly. These 

samples were analyzed to assist in the calculation of the system's material balance, however 
the majority of volatile constituents present were probably lost during soil pretreatment. 

Following batch operation, the b~oslurry reactor. was drained, washed with distilled water, 
and solvent extracted, using dichloromethane. Polycyclic aromatic hydrocarbons (PAH), 

CP AH, TS, volatile solids (VS), volume, and slurry density were measured on all waste 

streams generated during reactor cleanup. The total mass of contaminant removed was 
calculated . 

. 3.2.5 Flnal Batch Bottle Study 
Because of the reduction in PAH removal experienced during continuous-flow operation of 
the bioslurry reactor, an additional batch bottle study was initiated. The study was 

weston/tmchp3 3-7 



established identically to the initial bottle study and maintained for a period of 6 weeks. 
Bioslurry reactor influent feed was employed in the study. Following the completion of the 

final bottle study, the treatment vessel was extracted and analyzed to account for any losses 

due to adsorption. 

3.3 Equipment and Materials 

The batch bottle and final bottle studies were conducted in sterile, glass, sealed, 1-1 bottles. 
The sample collection port on the containers consisted of a Teflon™ half-hole septum in the 

Teflon™ cap of the bottle. Headspace gas samples were collected through the septum using 
a Supelco Pressure-Lok Series A-2 syringe. Sample bottles were opened at 3 and 6 week 

sampling events to permit slurry collection. 

The laboratory-scale bioslurry investigation was conducted in a continuous-flow, completely 
mixed, 60-1, stainless steel, Eimco Biolift slurry reactor. The system PFD is shown in 
Figure 3-1. Materials of construction were primarily stainless steel and Viton™ tubing. 
During air sampling, the reactor headspace was in contact with Teflon probes ·and stainless 
steel tubing. 

The bioreactor (T-6) was equipped with controllers to maintain agitation and air flow rate. 
Agitation was maintained using a mixing impeller (M-2), sparged air, and an airlift system to 
improve the system oxygen transfer efficiency. Hydrocarbon-free, ambient air from a 

commercial, oil-free compressor was used to supply air to the bioreactor through a sparger 
installed at the bottom of the reactor. Following 11 weeks of operation, the original 
compressor received from Eimco failed. The failed compressor was immediately changed 
and no significant loss of dissolved oxygen concentration was reported. During the 13th 
week of operation, the new compressor failed and was once again changed. Both compressor 
failures were attributed to blockage of the influent air flow line which could not be fixed 
during system operation. No adverse effects to operation were noted. The mixed liquor pH 

was maintained in the optimal range for biodegradation by the manual addition of sodium 
hydroxide. 

Volatilization from the aerated slurry was vented to a chemical fume hood before discharge 
to the atmosphere. Headspace semivolatile and volatile constituents were measured through 

weekly air sampling at Z-2 (Figure 3-1). The semivolatile air sampling train consisted of 
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stainless steel tubing connected to an XAD-2 sorbent sampling tube. The air sampling 

system used to collect volatile off-gas samples consisted of a stainless steel Summa™ 

polished canister, Milaflow pneumatic flow controller set at 10 cubic centimeters per minute 

(cm3/min), and stainless steel tubing. 

Other major pieces of equipment utiliml during this project are listed below: 

• Gas chromatograph, Hewlett Packard 5890A 
• High performance liquid chromatograph (HPLC), Dionex Liquid Chromatograph 

Model DX-300 and Dionex Al-450 Chromatograph computer software 
• Total Organic Compounds (TOC) Analyzer, Dohrmann DC-80 
• Oxygen d~tection device, IT patent pending 
• Eimco Biolift Slurry Reactor 
• Various incubators, shakers, pH electrodes, ion-selective electrodes, 

spectrophotometers 
• IEC Centra-4B Centrifuge (International Equipment Company) 
• YSI Dissolved Oxygen Meter, Model 50 and YSI Dissolved Oxygen Probe Model 

5739 
• Personal computers. 

3.4 Sampling and Analysis 

3.4.1 Initial Waste Characterization 

Initial site material used for the batch bottle study was received on October 28, 1992. The 

shipment consisted of one 20-gallon drum of site soil. The second shipment of four 20-
gallon drums of soil were received on January 14, 1993. In accordance with the project

specific Test Plan, soils were prescreened and analyzed for aqueous and solids phase PAH; 

TS/VS; microbial enumerations; nutrient concentrations; pH; benzene, toluene, xylenes 

(BTX); and total organic carbon (TOC)/total carbon (TC). TOC measurements were made 

to determine organic carbon concentrations in the aqueous phase. TC determinations to 

quantify the carbon concentration in solids samples differ from TOC measurements by 

including both organic and inorganic carbon concentrations. 

3.4.2 Treatment ProcES 

3.4.2.1 Batch Slurry Study 
Approximately 400 ml of slurry was collected during each of the three sampling periods. 
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The analytical parameters monitored at study initiation, Week 3, and Week 6 in the aqueous 

phase of each treatment were PAH, BTX, pH, and TOC. The slurry phase was monitored 
for TS and VS concentrations, pH, microbial density of heterotrophic bacteria and anthracene 
degraders, and macronutrient concentrations. Due to difficulties in determining specific 

degrader populations, minerali7.ation of radio-labeled anthracene was determined at Week 3 
and Week 6. The soil fraction of each treatment was monitored for PAH, BTX, and TC 
concentrations. Following study completion, all treatment vessels were rinsed and solvent 
extracted, using dichloromethane, to determine adsorptive losses of contaminants. 

The sampling schedule for the batch bottle study is presented in Table 3-2. The sampling 

schedule defined in the approved Test Plan was maintained throughout the batch study. In 
addition to the specifications of the Test Plan, anthracene mineraliution experiments and TC 
analyses of the solids were conducted. 

3.4.2.2 Bioslurry Reactor Study 

The operating conditions for temperature, dissolved oxygen, and pH were monitored 5 times 
per week. For clarification of the following text, sample identifiers are labeled in Figure 3-
1. All mixed liquor reactor samples were collected from the second sampling port located on 
the side of the bioslurry reactor (S2). 

The sampling schedule for the bioslurry reactor study is presented in Table 3-3. In addition 
to the requirements of the Test Plan, several analyses including anthracene mineraliution 
testing, oxygen uptake rates, slurry density analysis, voe, metals, and sulfide 
determinations were conducted to facilitate the evaluation of system performance. 

The influent waste stream was characteri_zed for PAH concentrations in_ the aqueous and 
solids phase twice per week. The influent slurry was also analyzed for TS and VS 
concentrations twice per week. 

The reactor slurry was collected from Sample Port S2. The reactor slurry particle size was 

monitored once a week to determine its impact on the release of soil-bound contaminants. 
The reactor slurry phase was also monitored twice weekly for TS and VS concentrations. 
Microbial enumerations of total heterotrophs and anthracene degraders were conducted once 
per week. Gene probe analysis for naphthalene degraders was initiated on February 15, 
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Table 3-2 
Batch Slurry Study Sampling and Analysis Schedule 

Treatment 
No. 1-6 PAH BTX 

Aqueous 100ml 50ml 

Slurry 

Solids• 20g 10 g 

Total 

PAH - Polycyclic aromatic hydrocarbons 
BTX - Benzene-toluene-xylene 
TQC - Total organic carbon 

TOC 

10ml 

N&P - Ammoniacal nitrogen and ortho-pho\iphate 
DO - Dissolved oxygen 

IT Project No. 408491 

Analy1l1 

N&P 

20ml 

pH TS 

--
20ml 

TS - Total solids 
ml • milliliter 
g - grams 
VS - Volatile solids 

vs 

-

Micro - Microbial enumerations 

• - Solids samples were generated through centrifugation of slurry samples. 

KLB/07-93/SMC/BIOSLURY 

Micro 

10ml 

Volume 
Removed Frequency 

370ml 3/Treatment 

30ml 3/Treatment 

3/Treatment 

400ml 



Table 3-3 
Bloslurry Reactor Study Sampling and Analysis Schedule 

IT Project No. 408491 

(Page 1 of 2) 

Sample Paint Analym 

PAH ITX TOC/TC NAP DO pH TB YB Mlcnt Pardcle llza 

Influent WHle Bt, .. m 
18,1 

Aqueon 1811 

Volume 100 ml .. - - - .. - - - -
f19quency 2/wk .. - - - - - - .. -
Bluny 1811 

Volume - - - - - .. 20ml - - -
f19quency .. .. - - - - 2/wk 2/Wk - .. 
SoDd• 1811 

Volume 20a .. - - .. - .. - - -
f19quency 2/wk .. - - .. - .. - - -

Reactor Mlud Liquor 
18.t 

Aqueou■ 1821 

Volume 100 ml 60ml 10ml 20ml .. .. . . - .. .. 
f19quency 2/wk 1/wk 2/wk 1/wk .. .. . . .. .. . . 

Sluny ISal 

Volume .. .. .. .. 1 ml . . 20ml . . 10ml · 600ml 

Frequency .. .. . . - 2/wk 2/wk 2/wk 2/wk 1/wk 1/wk 

KLB/07-93/SMC/BIOSLURY 



S■mplePlilnt 

PAH ... , ... 
Volume 20, 

Fniquency 2/wk 

RASl&lal 

Aqueoila 1811 

Volume 100ml 

Fniquency 1/wk 

Sluny 111:,1 

Volume -
Fniquency -
Sollda ,.,, 

Volume 20, 

Fniquency 1/wk 

Effluent We■te Stniem 
ISJ 

Sluny 1841 

Volume -
Fniquency .. 

Air IZ., 1/wk 

PAH • Polynucleu ■l'Cllll■lio bycl--'
BTX • Bmr.me, roi.ne. xylcu 
T0C • Total 0111111D cullon 
NAP • ~ llllnl1m ud Oltllo-pblllphate 
DO • Dluolved on• 

KLB/07-93/SMC/BIOSLURY 

Table 3-3 
Bloslurry Reactor Study Sam.piing and Analysis Schedule 

BTX TOC/TC 

10, -
1/wk 2/wk 

- -
- -

.. -
- -

.. -
- -

.. -

.. .. 
1/wk .. 

TS • Total IOlld■ 
ml • milliliter 
I •lnm■ 

VS • Volalile ■olid■ 
Micro· Mlcrobi■l mumenllom 

IT Project No. 408491 

NAP 

-
-

-
-

-
-

-
-

-
-
.. 

Page (2 of 2) 

An■ly■la 

DO pH 

- -
- -

- -
- -

- -
.. .. 

- -
- -

- -
.. .. 
.. . . 

RAS • Relum Activ■ted Slud1e 
wk • Week 
\, • Ialtial cballClerizatloa 
s. - laflumtNmplepod 
Sa • MWIII liquor Ample poat 

TS va 

- -
- -

- -
- -

20ml -
2/wk 2/wk 

.. -
- -

20ml -
2/wk 2/wk 

.. -
S1 • RAS Ample pod 
s •. l!ft1umt Ample pod 

TC • Total c:ulloa 

... ,. ...... 
- -
- -

- -
- -

- -
- -

- -
- -

I 
I 

.. -

.. .. 

.. .. 



1993, following 3 weeks of operation. The analysis was conducted on slurry grab samples 

collected from Sample .Port S2. To compare bioslurry reactor operation with the initial batch 

bottle study, anthracene minerali7.ation testing was also conducted. 

The reactor slurry-phase macronutrient concentrations were monitored once per week. The 

macronutrient concentrations were controlled to maintain a residual concentration of 100 

mg/kg ammoniacal nitrogen in slurry phase. Ammonium chloride was directly added in 

batch to the reaction vessel; phosphate addition was not required. 

Aqueous- and solid-phase PAH, TC, and TOC concentrations in the reaction vessel were 

monitored twice weekly (S2). The volatile organic compound (VOC) concentration of the 

aqueous and solids phase was determined once per week, beginning April 2, 1993. The 

P AH content of the aqueous and solids phase was measured in the RAS stream once per 

week. 

To accurately determine the system BSRT, TS, and VS concentrations of the RAS and 

effluent were determined twice weekly in the slurry phase. Because of expected variability 

in the VS measurement, TS concentrations were used to calculate the BSRT value. 

Volatilization of contaminants was monitored to complete the mass balance of carbon in the 

system. Air monitoring for volatiles and semivolatiles was conducted weekly. Headspace 

constituents were determined through the analysis of air sampled through Z-2 (Figure 3-1). 

Complete mixing of the reactor solids was verified once prior to system start-up and twice 

during continuous-flow operation. Verification was accomplished through the analysis of 

sample TS concentrations collected from the three sample ports located on the side of the 

bioslurry reactor (Table 3-4). The three ports represented three potentially distinct zones of 
the slurry. The bottom sample port provided sample material from within the rake-mixing 

zone. The middle port provided sample material from within the well-mixed zone. Finally, 

the top sample port provided sample material of slurry or any oil phase that might have been 

present. As shown in Table 3-4, analysis of the samples for TS concentration illustrated 

uniform mixing throughout the reactor during the study period. 
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Sample Point . 2/4/93 

S-1 33 

S-2 30 

S-3 30 

IWl/07"'3/SMC/lallle3-I 

Table 3-4 
Uniform Mixing 

Bioslurry Reactor Study 

-IT Project No. 408491 

TS(~) 

3/11/93 

31 

34 

32 

vs(~) 

2/4/93. 3/11/93 

8.7 9.5 

8.2 9.5 

8.4 9.0 



During batch operation of the bioslurry reactor voe analysis of the reactor slurry was 

initiated. Analysis of the influent, RAS, and effluent waste streams was halted. In addition, 

three samples collected from the reactor effluent during continuous-flow operation, reactor 

slurry, and final bottle study were analy7.Cd for metals content, including arsenic, barium, 

cadmium, chromium, lead, and sulfide. 

3.4.2.3 F1nal Batch Study 
Due to the reduced P AH degradation observed in the bioslurry reactor, an addition bottle 

study employing the second delivery of influent feed and reactor slurry was undertaken. 

This study was completed to compliment the requirements of the Test Plan. 

Slurry samples were collected at initiation and Week 6 and analyzed for PAH, CPAH, and 

metals concentrations. In addition, the headspace oxygen concentration and oxygen uptake 

rate were also monitored. Gene probe analysis was used to determine naphthalene degradin~ 

microbial population densities. 

3.4.3 Analytical Methods 

All treatability testing was completed in the BAC laboratory located in Knoxville, Tennessee. 

This facility holds a special exemption from the State of Tennessee that permits execution of 

treatability studies. The BAC laboratory operates in accordance with an approved Chemical 

Hygiene Plan (CHP). All activities at the BAC conform to the standards set forth in the 

CHP. 

Target compound analyses used modified Environmental Protection Agency (EPA)-approved 

methods. PAH concentrations were determined using modified EPA Method 8310. EPA 

Method 8310 refers to several extraction techniques including Method 3540 for Soxhlet 

extraction. 

For PAH analysis, 10 g of soil sample was ~ixed with anhydrous sodium sulfate, placed in 

an extraction thimble and extracted ·using·200 ml of methylene chloride in a Soxhlet extractor 

· for 24 hours. (The dry weight of the solid phase was analyzed by weight loss in a 105°C 

drying oven.) The extract was then concentrated to 1 ml using a Snyder column and solvent 

exchanged to 100 ml acetonitrile. Following extraction, the sample was analyzed using a 

Dionex Liquid Chromatograph equipped with a UV detector at 254 nm. Contaminants in 
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aqueous-phase were quantified by direct injection into the HPLC and analyzed by a 
florescence detector. Data were collected using Dionex Al-450 chromatographic computer 

software. 

Nanograde methylene chloride and acetonitrile and analytical reagent-grade anhydrous 

sodium sulfate were used in the extraction method. Supleco PAH standard 610-M Lot No. 
LA3393 and Chem Service PAH PP-HC6 high concentration Lot No. 99-S9A were used for 
instrument calibration and the preparation of spiking standards, respectively. The HPLC was 

calibrated using a three-point calibration curve. 

Matrix spikes and blanks were analyzed during analysis of 26 percent of the solids samples 
collected for PAH analysis. Data generated during matrix spike and blank analyses are 

discussed in Chapter 4.0. These samples were analyzed to determine the method recovery 
efficiency. 

Method blanks were generated by placing anhydrous sodium sulfate in an extraction thimble 

and extracting with methylene chloride in ~ Soxhlet extractor. The method blank samples 
were concentrated, solvent exchanged, and analyzed in the same manner as soil samples. 

Matrix spikes were prepared by the addition of concentrated CP AH solutions to soil samples 
contained in the extraction thimble and Soxhlet extracted. Extractions and analysis were 
performed using the same method as used for sample analysis. Percent recoveries based on 
spike solution analyses were determined. 

The BTX concentration was determined using modified EPA Method 8020. BTX samples 

were extracted via solvent extraction and sonication. Samples were an~yzed using capillary 
Ge/flame ioni7.ation detector (FID). 

Intermittent samples were also analyzed for semivolatiles, voe, halogenated voe, and 
metals using EPA Methods 8270, 8240, 8010, 6010, respectively. 

TS and VS measurements were made in accordance with Standard Method 2540037• This 

method was applicable to determining TS and VS fractions in solid and semisolid samples. 
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Method 2S40B was also used for TS and VS analyses to accommodate smaller sample 

volumes and achieve faster results. 

Slurry-phase ammoniacal nitrogen was determined using an ion-selective electrode method 
[BAC Standard Operating Procedure (SOP) No. BAC022]. Analysis of ortho-phosphate was 

completed using the BAC SOP No. BAC0lS derived from ascorbic acid Standard Method 
4S00-P E. All BAC SOPs are included in Appendix D. 

TOC measurements in the aqueous phase were made using a Dohrmann DC-80 TOC 

Analyzer. The persulfate-UV oxidation Standard Method S310-C was used for this 
determination. TC measurements of the solids phase was accomplished through pyroly7.ation 
of solids, collection of off-gases· in a Tedlar bag, and analysis of bag contents using 
colorimetric, chemical reactor tubes. 

The total heterotrophic microbial enumeration analyses were performed using the BAC SOP 
No. BAC009 for plate count technique. To assess the activity of the PAH-degrading 

bacteria, activity against anthracene was determined by spraying selected plates with a O.S 

percent anthracene solution (acetone as the carrier). The carrier evaporates leaving a white 
anthracene film on the surface of the plate. As bacterial colonies metabolized the 
anthracene, clear zones were observed around the colonies. Anthracene was chosen because 
it is a general indicator of activity against P AH. The spray plate method is not useful for 
higher molecular weight P AH because the physical nature of the compounds precludes 
detection of clearing zones, and it is less likely that many bacteria can utilize them as sole 

carbon sources. 

Gene probe analysis for the naphthalene pathway was conducted on agar plates. The 
naphthalene pathway was monitored because it has been shown that this model pathway can 
not only degrade naphthalene but phenanthrene and anthracene35

• Minerali7.ation of spiked 
14C anthracene was determined by measuring the quantity of 14 C-carbon dioxide evolved 
during the incubation of slurry samples. The anthracene experimental method is included in 

Appendix E. 

The slurry-phase pH was determined using BAC SOP No. BAC014 derived from EPA 

Method ISO. I and Methods of Soil Analysis Part 2, Second Edition, pages 206 - 207. The 
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oxygen concentration in the headspace and slurry samples was determined using a modified, 

galvanic-cell, oxygen probe" and YSI oxygen meter, respectively. BAC SOP No. BAC021 

was used during oxygen measurements. The slulT)' phase particle size distribution was 

determined using ASTM Method D422. 

Air sampling was conducted following guidelines of EPA Method 18 and National Institute 

of Occupational Safety and Health (NIOSH) Method 5S06 for measurement of P AH. Sample 

volume was measured using a rotameter. The sample was collected at a constant rate of 250 

cm3/min for 24 hours. Analyses were conducted by GC/MS in accordance with the 

procedures of Method 8270 of Test Methods for Evaluating Solids Wastes, Physical/ 

·Chemical Methods, EPA SW 846. 

An EPA Method TO-14 sampling system was used to measure the volatile organics in air. 

Canister samples were analyzed in a Finnigan Model OWA 10S0 GC/MS system with a 

quadruple MS. This system was equipped with a Tekmar Model S000 cryogenic 

concentrator and sample introduction system. 

3.5 Data Management 

Data collected during execution of the study was recorded in a bound, controlled laboratory 

notebook. Data generated from integrators and computerized instruments were printed with 

the resulting data sheets kept with the project file. Computer programs were documented in 

sufficient detail to satisfy requirements, needs, and intended use of the program. All data 

and computer programs were verified and checked by a BAC scientist. 

3.6 Deviations from the Test Plan 

3.6.1 Batch Slurry Study 

Modifications to the Test Plan procedure for conducting the batch bottle study are listed in 

Table 3-S and provided in Appendix F. These modifications were determined necessary to 

generate reliable data and successfully operate the batch study. All modifications were 

discussed and approved prior to implementation. 

3.6.2 Bioslurry Reactor Study 

The following text describes modifications made to the bioslurry reactor Test Plan. The soil 
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Table 3-5 
Batch Study Modifications 

IT Project No. 408491 

ITEM ORIGINAL TEST PLAN PROPOSED RATIONALE 
MODIFICATION 

Maintenance of dissolved Hydrogen peroxide addition to Pure oxygen purging of 40 • slun:y density is too thick to be introduced into 
oxygen during batch testing sluny. Daily monitoring of sluny headspace. Daily monitoring the oxygen probe and determine the concentration of 

DO using IT oxygen probe. of DO in headspace. H20 2 in sliimy. Purging of the headspace with Oz in 
Headspace will be maintained combination with continued mixing, will maintain 

saturated with Oz. adequa.te dissolved oxygen in the sluny while 
maintaini11g the integrity of the treatments. The use 

of conventional membrane DO probes was 
considered., however, they are unreliable in slurries 

and would require opening the treatments daily. 

Batch treatment sampling Teflon™ tubing inserted through a Teflon septum and Teflon Sluny density too thick to be withdrawn by original 
device Teflon cap. Samples withdrawn screw cap. Sample withdrawn system. 

using gas-tight syringe. through pipetting. f 

Initial batch treatment volume 1,000 ml or 7.ero headspace 900ml The red111cecl volume does not affect the analytical 
regime an1I allows for improved aeration in the event 

that DO is maintained using 0 2 purging. 

Batch treatment sluny 20 and 30• or Eimco 30 and 40. Recommended by Eimco during initial testing. 
densities recommendation (page 4-3 of Test 

Plan) 

Stir bars in batch treatments Each treatment contained a stir bar No stir bars. Manual mixing During ro:tation it was feared that the stir bars would 
prior to sample collection. break the treatment vessels. 

Modified tube rotator speed 200 rpm 6 rpm Modified tube rotator cannot be safely operated at 
200 rp:m. 6 rpm provides more than adequate 

mixing, safely. 
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The third nonconfonnance reported concerned sample preservation. The composite sample 

of the 30 percent trea~ents at Week 6 sampling .was sent to IT Analytical Services (IT AS) 

for sulfide and metals analysis and received at 9°C rather than 4°C. The sample was 

processed as received. 

.. 
Standard BAC laboratory protocol for PAH and CPAH measurements in the solids-phase 

included the analysis of method blanks and matrix spikes. The Test Plan required the 

evaluation of 10 percent (?f PAH analyses as quality control samples. Approximately 26 

percent of all soil samples analyzed were control samples.- Surrogate addition analysis was 

not part of the BAC Standard laboratory prot~1 for f'AH. 

Using BAC standard laboratory protocol, a three-point curve was used to routinely calibrate 

the instrument. Following the completion of the bioslurry study, prior to analysis of the final 

batch study samples, a third-party laboratory check standard was obtained from IT AS and 

analyzed. 

Following extraction, the solids samples were analyzed using a Dionex Liquid 

Chromatograph equipped with a UV detector at 254 n~. The aqueous-phase was directly 

injected into the HPLC and analyzed by a florescence detector. Further discussion of the 
BAC protocol for PAH analysis is provided in Section 4.2.2. 
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4.0 Remla and Discussion 

4.1 Data Analysis and Interpretation 

4.1.1 Analysis of Waste c-.aracteristics 
Initial site material used for the batch bottle study was received on October 28, 1992. The 

shipment consisted of one 20-gallon drum of site soil. Following the prescreening process, 

the total polycyclic aromatic hydrocarbon (PAH) and carcin~genic PAH (CPAH) 

concentration in the soil averaged 1,300 and 460 milligrams per kilogram (mg/kg), 

respectively. The benzene, toluene, xylene (BTX) concentrations in this soil shipment 

following.the pretreatment sieving were below the detection limit for the analysis. 

The second shipment of four 20-gallon drums of soil was received on January 14, 1993. The 

first drum of these soils was prescreened on February 16, 1993 and used as influent feed for 

the biosluny reactor system beginning on February 17, 1993. The remaining drums were 

. prescreened on February 23 through 2S, 1993. From February 17 through April 1, 1993, 

the influent average PAH and CPAH concentrations were 1,020 and 240 mg/kg, 

respectively. PAH concentrations ranged from 720 mg/kg to 1,200 mg/kg. The CPAH 

fraction ranged from 200 to 300 mg/kg. Analytical result~ indicate that the first and second 

soil shipments were generally similar in P AH and CPAH concentrations. 

4.1.2 Analysis of Treatability Study Data 

4.1.2.1 Batch.Study 
Six treatments were evaluated during the 6-week batch bottle study. These treatments 

included: 

• 
• 
• 
• . 
• 
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Treatment 1 
Treatment 2 
Treatment 3 
Treatment 4 
Treatment S 
Treatment 6 

30 percent solids, nutrient and oxygen amended 
· 30 percent solids, nutrient and· oxygen amended 
40 percent solids, nutrient and oxygen amended 
40 percent solids, nutrient and oxygen amended 
30 percent solids, biologically-inhibited control 
40 percent solids, biologically-inhibited control. 
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Treatments were evaluated at study initiation, Week-3, and Week-6. Analytical results for 
the three sample points are presented in Tables 4-1 through 4-3. These Tables provide 

results from microbial enumeration, nutrient analysis, total solids (TS) and volatile solids 
(VS) determinations, pH and temperature measurements, BTX, total organic carbon (TOC) 

and total carbon (TC) concentrations. 

Macronutrient concentrations, i.e., ammoniacal nitrogen and ortho-phosphate, were 
maintained in adequate concentrations for biological activity. The Test Plan specified the 
maintenance of a carbon:nitrogen:phosphorus ratio of 100:10:1. However, based on TC 
concentration in the solids, this wouid have required the addition of 4,900 mgikg nitrogen 
and 490 mg/kg phosphate. This nitrogen concentration was considered excessive; therefore, 
nitrogen and phosphate concentrations were maintained at a residual concentration of at least 
200 mg/kg. The initial slurry-phase ammoniacal nitrogen concentration was 460 mg/kg. 
During 6 weeks of operation, this concentration decreased to an average of 280 mg/kg 
nitrogen in all treatments. Initial slurry-phase phosphate concentrations averaged 640 mg/kg 
in all treatments. Phosphate concentrations decreased within 6 weeks to 200 mg/kg across 
all treatments. 

Both aqueous- and slurry-phase pH measurements were made. Aqueous and slurry phase pH 
decreased to 6.6 and S.7, respectively, during 3 weeks of operation. The pH was readjusted 
following Week 3 to 7. Continued aeration of the vessels for the remaining 3 weeks resulted 
in a slight decrease of aqueous- and slurry-phase pH to 6.6 and 6.2, respectively. The 
average room temperature maintained throughout the bottle study was 19°C. 

Target TS concentrations for the batch bottle study were 30 and 40 percent. TS and VS 

concentrations in all treatments determined at initiation, Week 3 and Week 6 are presented in 
Tables· 4-1 through 4-3. At initiation, the average TS and VS concentrations of Treatments 
1, 2, and S were 31 and 9 percent, respectively. Treatments 3, 4, and 6 were established 
with average TS and VS concentrations of 39 and 10 percent, respectively. No significant 
reduction in TS/VS concentrations was noted during the 6-week study. 

Total heterotrophic microbial populations in Treatments 1 through 4 averaged 108 colony 

forming units/gram (CFU/g) throughout the investigation. Biologically-inhibited Treatments 

Sand 6 also demonstrated heterotrophic counts of 108 CFU/g despite continued addition of 

weston/tmchp4 4-2 



Table 4-1 
Batch Slurry Study Initial Analytical Results 

Analytical Parameter 

Total Heterotropbs (CFU/g) 

Specific Degraders (CFU/g) 

Nitrogen (mg/kg) 

Phosphorus (mg/kg) 

Total Solids (9') 

Volatile Solids ( 9') 

pH Aqueous 

pH Slurry 

Temperature {°C) 

BTX Solids (mg/kg) 

BTX Aqueous (mg/I) 

TC Slurry (mg/kg) 

TOC Aqueous (mg/I) 

Note: TNC 
ND 
<DL 
s 
CFU/g 
Nitrogen 
Phosphorus 

KLB\07-93\SMC\BATCHSLU 

IT Project No. 408491 

Treatments 

1 2 

3.0x 108 TNC 

s s 
460 460 · 

640 640 

31 32 

9 9 

7.2 7.2 

6.6 6.7 

19 19 

<DL <DL 

<DL <DL 

49,000 49,000 

SB 61 

Too numerous to count 
Not Determined 

3 

3.2 X 108 

s 
ND 

ND 

39 

10 

7.3 

6.7 

19 

<DL 

<DL 

69,000 

66 

Less than the detection limit for the analysis 

4 

TNC 

s 
ND 

ND 

39 

11 

7.3 

6.7 

19 

<DL 

<DL 

64,000 

SB 

Presence of spreading colonies prohibited enumeration 
Colony forming unit/gram 
Reported as NH3-N 
Reported as ortho-phosphate. 

s 6 

2.1 X 108. 4.S x 108 

s s 
-- -~--

460 ND 

640 ND 

31 39 

B 10 

7.3 7.2 

6.6 6.7 

19 19 

<DL <DL 

<DL <DL 

49,000 64,000 

44 67 



Table 4-2 
Batch Slurry Study Week 3 Analytical Results 

Analytical Panmeter 

Total Heterotrophs (CFU/g) 

Specific Degraders (CFU/g) 

Niuugm (wglkg) 

Phosphorus (mg/kg) 

Total Solids (") 

Volatile Solids(") 

pH Aqueous 

pH Slurry 

Temperature (°C) 

BTX Solids (mg/kg) 

BTX Aqueous (mg/I) 

TC Slurry (mg/kg) 

TOC Aqueous (mg/I) 

Note: TNC 
ND 
<DL 
CFU/g 
Nitrogen 
Phosphorus 

KLB\07-93\SMC\BATCHSLU 

IT Project No. 408491 

Treatments 

1 2 3 4 

4.3 X 10' 4.1 X 108 2.8 X 108 7.2 X 108 

<DL <DL 

A•n .. ,n 
'T&V "T.1.V 

230 170 

34 28 

8 7 

6.5 6.5 

5.6 5.5 

19 19 

<DL <DL 

<DL <DL 

56,000 54,000 

-67 56 

Too numerous to count 
Not Determined 

<DL 

'20n .,,v 

270 

39 

10 

6.7 

5.7 

19 

<DL 

<DL 

75,000 

71 

Less than the detection limit for the analysis 
Colony forming unit/gram 
Reported as NH,-N 
Reported as ortho-phosphate. 

<DL 

390 

280 

39 

9 

6.8 

5.8 

19 

<DL 

<DL 

66,000 

63 

5 6 

1.2 X 108 TNC 

<DL <DL 

4!0 450 

210 270 

32 38 

9 10 

6.S 6.3 

S.6 S.7 

19 19 

<DL <DL 

<DL <DL 

54,000 75,000 

60 65 



Table 4-3 
Batch Slurry Study Week 6 Analytical Results 

Analytical Parameter 

Total Heterotrophs (CFU/g) 

Specific Degraders (CFU/g) 

Niirogm (lui,'ki) 

Phosphorus (mg/kg) 

Total Solids (") 

Volatile Solids ( ") 

pH Aqueous 

pH Slurry 

Temperature (°C) 

BTX Solids (mg/kg) 

BTX Aqueous (mg/I) 

TC Slurry (mg/kg) 

TOC Aqueous (mg/I) 

Note: TNC 
ND 
<DL 
CFU/g 
Nitrogen 
Phosphorus 

KLB\07-93\SMC\BATCHSLU 

IT Project No. 408491 

Treatments 

1 2 3 4 

8.8 X 107 1.3 X 10' 1.1 X 10' 6.0 X 107 

<DL <DL 

'2,1ft 2-rn .,.,., IV 

160 200 

31 31 

9 9 

6.6 6.8 

6.4 6.4 

19 19 

<DL <DL 

<DL <DL 

38,000 35,000 

95 83 

Too numerous to count 
Not Determined 

<DL 

2!0 

190 

39 

10 

6.S 

6 

19 

<DL 

<DL 

64,000 

120 

Less than the detection limit for the analysis 
Colony forming unit/gram 
Reported as NH3-N 
Reported as ortho-phosphate. 

<DL 

270 

240 

40 

11 

6.3 

6 

19 

<DL 

<DL 

62,000 

120 

s 6 

2.8 X 10' 9.4 X 107 

<DL <DL 

240 270 

180 250 

31 39 

8 10 

6.8 6.S 

6.4 6 

19 19 

<DL <DL 

<DL <DL 

42,000 64,000 

89 110 



mercuric chloride. Approximately, 6.8 g of a 7.4 percent, saturated mercuric chloride 

solution was added to Treatment Sat study initiation and Week 3. An 8.1 g quantity of the 

mercuric chloride solution was added to Treatment 6 at study initiation, Week 3, and again 

during the fourth week of operation. F.ach addition, resulted in mercuric chloride 

concentrations of 500 mg/kg in the treatment vessels. Total mercuric chloride concentrations 

in Treatments S and 6 were 1,000 and 1,500 mg/kg, respectively. Mercuric chloride 

addition did not appreciably affect the slurry volume. Reduced penetration of mercuric 

chloride throughout the slurry mixture could account for the decreased toxic effect. 

Experience with other studies suggests that mercuric chloride is the most aggressive sterilant, 

therefore, other agents would have shown similar results. 

The determination of specific-degraders by anthracene spray-plate techniques produced mixed 

results. Initial determinations could not be made due to the presence of a spreading bacterial 

colony that interfered with the verification of colony clearing zones. Following initial 

determinations, Week 3, and Week 6 plates were prepared at higher dilutions to decrease the 

effect of spreading on the plates. However, due to increased dilution, the detection limit for 

specific degrader analysis was increased from 101 to 106 CFU/g. Specific degrader 

enumerations for Week 3 and Week 6 were less than this detection limit. 

Because of the difficulties experienced in determining the specific degraders, radio-labelled 

anthracene minerali7.ation tests were conducted at Week-3 and Week-6 (Table 4-4) to 

demonstrate the presence of biological activity. The mineralization study indicated biological 

activity toward anthracene as measured by 14CO2 evolution, with biological activity increasing 

from Week-3 to Week-6. Details of the mineralization study are included in Appendix E. 

Table 4-S presents the oxygen utilization data for the batch study. The average oxygen 

uptake rate demonstrated during the study was 12.5 milligrams per liter-hour (mg/I-hr). 

During the first 3 weeks of operation, final oxygen concentrations in the headspace of 

biologically-active treatments prior to daily sparging ranged from 89 to 366 mg/I among 

treatments. Since ambient air is 298 mg/I, many of the treatments were not oxygen limited. 

In addition, the redox -potential of treatment slurries did not indicate anaerobic conditions. 

Following collection of Week 3 samples, the oxygen concentration and rate of uptake in the 

biologically-active treatments increased. Redox potentials of slurry samples continued to 

indicate aerobic conditions were maintained. Aerobic microbial activities are often noted to 
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I 

Sample ldentif"acation 

1 

Week3 13.8+1.3 

Week6 23.7.±1 

ND Not Dctcnnined 

Table 4-4 
1'C-Antbracene Mineralization 

,Initial Batch Study 

IT Project No. 408491 

Percent "C<>z Produced Per Treatment 

Treatments1 

2 3 4 

16.5+3.6 -12.0+0.8 12.0+0.3 
-- ·---~- -

22.9+1 23.3.±6.1 ND 

5 6 

16.6+1.9 11.S+0.2 
,.. ...... ---0:~~-

20.1+3.s-1 22.2+0.1 

All data reported as percent 14CO2 produced following a 2-week incubation. Samples analyzed were collected during Week-3 
and Week-6 batch study sampling events. 
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Treatments 

Table 4-5 
Overall Oxygen Utilization Data 

Initial Batch Study 

IT Project No. 408491 

Average Oxygen Uptake Rate 
Average Redox Potential1 (mg/I-hr) 

(millivolts) 

-- - - - . _Initiation _ ..- Week_3 
T -=- Jnitia:tion Week3 --~_...,....---- --

1. 202 254 5 27 

2 227 266 5 23 

3 143 52 6 25 

4 145 22 7 24 

5 152 276 5 21 

6 141 147 6 26 

1The electrode used a platinum band with a silver/silver chloride reference cell. 
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occur most extensively over the transitional redox fringe from -SO to + ISO millivolts38
• 

Appendix G presents all oxygen and redox measurements made during the batch study. 

Analysis of aqueous- and solid-phase samples collected at study initiation, Week 3, and Week 

6 showed BTX concentrations less than the detection limit for the analyses. The detection 

limits for bemene, toluene, and xylene soil analysis were O.S, 1.2, and 1.S mg/kg, 

respectively. The detection limits for be117.ene, toluene, and xylene aqueous analysis were 
12, 23, and 32 micrograms per milliliter (ug/ml), respectively. 

The results of TC and TOC anaiysis of solids and aqueous sampies collected during the batch 

bottle study are presented in Tables 4-1 through 4-3. TC results indicate the organic and 
inorganic carbon content associated with slurry solids. Initial TC analysis of the 30 and 40 

percent treatments averaged 49,000 and 66,000 mg/kg, respectively. Analysis ·of Week 3 

and Week 6 samples collected from the 30 percent treatments indicated average TC 

concentrations in the solid phase of SS,000 and 38,000 mg/kg, respectively. Analysis of 

Week 3 and Week 6 samples collected from the 40 percent treatments indicated average TC 

concentrations in the solid phase of 72,000 and 63,000 mg/kg, respectively. Due to the 
variability of TC determinations (i.e., 10.6 percent), these data are not indicators of change 

over time. TC analytical variability was determined by analyzing three identical standards in 

triplicate. 

Initially, aqueous TOC concentrations averaged 54 milligrams per milliliter (mg/1) in the 30 

percent and 64 mg/I in the 40 percent treatments; however, these concentrations continued to 

increase throughout the study. Aqueous TOC concentrations in the 30 percent treatments at 

Week 3 and Week 6 averaged 61 and 89 mg/1, respectively. Aqueous TOC concentrations in 

the 40 percent treatments at Week 3 and Week 6 averaged 66 and 120 mg/1, respectively. 

These data indicate an increase in aqueous organic carbon concentrations (TOC) throughout 

the study ~riod. This trend may have indicated increased solubilization of soil-bound 

carbon by biological activity or physical manipulation. 

PAH and CPAH determinations are presented in Tables 4-6 through 4-8; overall percent 
removals are illustrated in Table 4-9. The overall substrate utilization rates for PAH and 
CPAH are presented in Table 4-10. PAH mass removal percentages ranging from 83 to 87 

percent among treatments were demonstrated. CPAH mass removals among treatments 
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Table 4-6 
Batch Slurry Study Initial PAH Results 

IT Project No. 408491 

Treatments 

Detection 

COMPOUND Limits1 

1 2 3 4 s 6 (mg/kg) 

Naphthalene 14U 14U 14U 14U 14U 14U 27 

Acenaphthylene lSU lSU lSU lSU lSU lSU 29 

Acenaphthene 100 96 120 120 96 130 86 

Fluorene 191 181 23 23 21 28 6.8 

Phenantbrene 34 31 45 41 39 53 1.5 

Antbracene 22 18 26 24 22 31 0.059 

Fluoranthene 320 300 390 360 320 420 7.4 

Pyrene 240 220 290 280 240 320 11 

Benz(a)antbracene 37 33 43 46 34 45 9.7 

Chrysene 43 39 so 67 40 53 4.9 

Benm(b)fluoranthene 140 130 160 160 130 180 4.0 

Bemo(k)fluoranthene 20 17 22 20 17 27 5.1 

Benzo(a)pyrene 61 56 72 65 56 76 9.3 

Dibenz(a,h)antbracene 43 41 49 52 42 59 25 

Benzo(g,h,i)perylene 44 40 49 49 43 53 15 

lndeno(l ,2,3-<d)pyrene 41 37 47 46 40 52 4.5 

Total PAH 1,200 1,100 1,400 1,400 1,200 1,600 NA 

Total CPAH 430 390 490 510 400 sso NA 

Note: All analytical results are presented in mg/kg 
1 - Analytical detection limits were interpolated based on a response sufficient to produce at least 

a 3: 1 signal to noise ratio. 
U - Number preceding indicates half of the detection limit for the analysis 
J - Number preceding indicates concentration is above the detection limit but below the quantitation 

limit 
NA - Not Applicable. 
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Table 4-7 
Batch Slurry Study Week 3 PAR Results 

IT Project No. 408491 

Treatments 

COMPOUND DetectiOll 
Limits1 

1 2 3 4 s 6 (mg/kg) 

Naphthalene 14U 14U 14U 14U 14U 14U 27 

Acenaphthylene ISU ISU ISU ISU ISU lSU 29 

Aceaaphthene 43U 430 43U 43U 43U 43U 86 

Fluorene 3.SU 3.SU 3.SU 3.SU 3.SU 3.SU 7 

Phenanthnm.e 8J 8J 61 11 11 8J l.S 

Antluacene 51 51 51 S1 51 51 0.059 

Fluoranthene 30 27 67 so 33 ss 7.4 

Pyrene 20 19 22 22 19 22 11 

Bem.(a)antluacene 4.9U 4.9U 23 14 4.9U 4.9U 9.7 

Chrysene 2.SU 2.SU 19 13 2.SU 14 s 
Benz.o(b )fluoranthene 43 42 51 52 45 so 4.0 

Benzo(k)fluoranthene 11 11 19 19 14 19 5.1 

Benzo(a)pyrene 31 30 31 31 31 31 9.3 

Dibenz(a,h)anthracene 13U 13U 13U 13U 2S 13U 2S 

Bemo(g,h,i)perylene 23 21 22 22 22 23 IS 

Indeno(l,2,3-cd)pyrene 21 19 19 19 20 19 4.S 

Total PAH 290 290 370 340 300 340 NA 

Total CPAH ISO 140 210 180 160 170 NA 

Note: All analytical results are presented in mg/kg. 
1 - Analytical detection limits were interpolated based on a response sufficient to produce at least 

a 3:1 signal to noise ratio. 
U - Number preceding indicates half of the detection limit for the analysis. 
1 - Number preceding indicates concentration is above the detection limit but below the quantitation 

limit. 
NA - Not Applicable. 
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Table 4-8 
Batch Slurry Study Week 6 PAD Results 

IT Project No. 408491 

Treatments 
COMPOUND 

1 2 3 4 5 6 Detection 
Limit1 

(mg/kg) 

Naphthalene 14U 14U 14U 14U 14U 14U 27 

Acenaphthylene lSU lSU 15U 15U 15U 15U 29 

Acenaphthene 43U 43U 430 43U 4:JU 43U 86 

Fluorene 3.4U BJ BJ 3.4U BJ 3.4U 6.8 

Phmanthrene BJ BJ BJ 91 BJ BJ 1.5 

Antluacene 2J 2J 2J 2J 2J 2J 0.059 

Fluonnthene 24 24 27 34 28 39 7.4 

Pyrene 21 20 21 24 23 28 11 

Benz(a)antbracene 4.9U 4.9U 4.9U 4.9U 4.9U 4.9U 9.7 

Chrysene 2.5U 2.5U 11 91 2.SU 61 4.9 

Benzo(b)fluoranthene 36 36 54 59 41 52 4.0 

Bemo(k)fluoranthene 10 11 23 22 13 20 5.1 

Benzo(a)pyrene 29 28 36 35 36 39 9.3 

Dibem(a,h)antbracene 26 28 29 30 31 13U 25 

Benm(g,h,i)perylene 26 24 25 26 24 24 15 

Indeno(l ,2,3-cd)pyrene 23 23 22 23 22 21 4.5 

Total PAH 290 290 340 350 320 330 NA 

Total CPAH 160 160 201 210 170 180 NA 

Note: All analytical results are presented in mg/kg. 
1 - Analytical detection limits were inteipolated based on a response sufficient to produce at least 

a 3: 1 signal to noise ratio. 
U - Number precedina indicates half of the detection limit for the analysis. 
J - Number precedina indicates concentration is above the detection limit but below the quantitation 

limit 
NA - Not Applicable. 
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Table 4-9 
Batch Study PAH Percent Removal 

IT Project No. 408491 

Treatments 
COMPOUND 

2 3 4 s 6 1 

Naphthalene NA NA NA NA NA NA 

Acenaphthylene NA NA NA NA NA NA 

Acenaphthene 69 71 76 1S 69 79 

Fluorene 89 1S 80 91 79 93 

Phenanthrene 84 BS 89 87 88 91 

Anthracene · 93 93 96 9S 94 96 

Fluoranthene 96 96 96 94 9S 9S 

Pyrene 9S 9S 96 9S 9S 9S 

Bem(a)anthracene 92 92 92 93 92 94 

Chrysene 97 97 91 92 97 93 

Benzo(b)fluoranthene 83 83 79 1S 79 81 

Benzo(k)fluoranthene 61 S4 9 NA 38 41 

Benzo(a)pyrene 6S 67 66 61 S3 6S 

Dibenz(a,h)anthracene 60 Sl 63 63 4S 87 

Benzo(g,h,i)perylene S6 SB 64 63 61 70 

Indeno(l ,2,3-cd)pyrene SB S9 68 6S 60 73 

Total PAH BS 84 BS 84 83 87 

Total CPAH 1S 74 73 72 71 79 

Note: NA - Not applicable. 
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Initial Batch Treatmmts 

1 

2 

3 

4 

5 

6 

Average 309' 

Average 409' 

Bimlurry Reactor Stud,9 

1/25 - 2/18 

2/19 - 4/1 

1/25 -4/1 

4/2 - 5/4 

TABLE4-10 
Substrate UtU.tion Rates (q) 

Project No. 408491 

q (mg Substrate/g TS/day) 

Total PAR 

q(TS) 1-3 qfl'S) 1-' qfl'S) 1-3 

0.041 0.021 0.012 

0.040 0.020 0.012 

0.050 0.025 0.014 

0.049 0.024 O.OiS 

0.041 0.021 0.011 

0.058 0.029 0.018 

0.041 0.021 0.012 

0.052 0.026 •' 0.016 

q fl'S) 

0.031 

0.023 

0.027 

0.011 

CPAB 

qfl'S) 1-' 

0.006 

0.006 

0.007 

0.007 

0.006 

0.009 

0.006 

0.008 

q fl'S) 

0.006 

0.004 

o.oos 
0.005 

• - Substrate utilimtion rates for the bioslurry reactor investigation are averages of daily removals. 
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ranged from 71 to 79 percent. Mass removal was determined by calculating the mg of P AH 

and CP AH loaded into the reactor, determining an adjusted initial loading by subtracting any 

abiotic losses due to sampling from the initial mass, subtracting the final mg of P AH and 

CP AH which included mass of adsorbed contaminant from the adjusted initial mass, dividing 

by the adjusted initial mass, and multiplying by 100 to determine the percent lost. No 

attributable difference in P AH or CPAH removal efficiencies was demonstrated between 

treatments. 

CP AH constituents (i.e., benz(a)anthracene, chrysene, benzo(b )fluo:ranthene, 

benzo(k)fluo:ranthene, benzo(a)pyrene, dibenz(a,h)anthracene, benzo(g,h,i)perylene, and 

indeno(l,2,3-cd)pyrene) were found to be the most recalcitrant to biodegradation. All other 

PAH were effectively degraded. Figures 4-1 and 4-2 illustrate the PAH and CPAH 

concentrations achieved during batch study treatment. 

Substrate utilization rates prior to Week 3 averaged 0.041 mg PAH/g TS/day in the 30 

percent treatments and 0.0S2 mg PAH/g TS/day in the 40 percent treatments. CPAH 

removal rates averaged 0.012 mg CPAH/g TS/day in the 30 percent treatments and 0.016 mg 

CPAH/g TS/day in the 40 percent treatments during the first 3 weeks. Substrate utilization 

of both PAH and CPAH decreased between Week 3 and Week 6. Table 4-10 displays PAH 

and CP AH substrate utilization from study initiation to Week 3 and the total treatment 

period. These data support the hypothesis that the majority of PAH biodegradation occurred 

during the first 3 weeks of operation. Substrate removal from Week 3 through Week 6 was 

negligible. 

4.1.2.2 Bioslurry Reactor Study 

During the 3-month bioslurry reactor investigation, the system was operated initially in 

continuous-flow and, subsequently, in batch mode. The reactor was inspected, charged with 

water, and operated to determine the working condition of the equipment. Following this 

initial inspection, the reactor was charged with 60 I of 30 percent slurry and operated in 

batch for 2 days prior to beginning continuous flow operation. Initial batch operation of the 

reactor was conducted upon the recommendation of the equipment distributor, Eimco Process 

Equipment Company (Eimco). 

weston/tmchp4 4-S 



C) 
~ ....._ 
C) 

·E 

·'" 

. • Figure 4-~ · 1i . 

ln1t1al Batch Study PAH Re~oval 
30 Percent Treatments· J'.· . 

1200---------------------J ___ i ----· ------

' 

1000 

800 

600 

·400 

200 

.O-+-----
Initial · Week3 

Sample Point 

i' 
i• 
ii 
11 . 
,I 
ii 

Ii-

i 
i. 

jj 

i: 
!: 
i 

Ii' 
I! 

~leek 6 
ll ,. 
i 
I 

1: 

I • PAH Conceiitration - CPAH Concentration I . 



1600 

1400 

1200 

1000 
C) 
~ 

800 ...._ 
C) 

E 
600 

400 

200 

0 

Initial Batch Study PAH Rel11oval 
40 Percent Treatments 

Initial Week3 
Sample Point 

~Veek 6 
11 

- PAH Concentration - CPAH Concentration I 



System performance was determined primarily through reduction in solids-phase P AH 

concentrations, specifically the carcinogenic species. The sampling and analytical schedule 

and methods employed during bioslurry reactor testing are provided in Chapter 3.0. 

Tables 4-11 through 4-13 provide all operational data generated during the bioslurry reactor 

study. The macronutrient concentrations were maintained at adequate levels for biological 

activity with average slurry-phase nitrogen and ortho-phosphate concentrations of 140 and 

210 mg/kg, respectively. The system pH shifted toward acidity during operation of the 

· reactor and was allowed to stabilize at 6.3. The system dissolved oxygen concentration 

increased to 6.6 mgn, possibly due to reduced microbial demand. 

Aeration was accomplished in the· bioslurry reactor through a diffusor, air lift, and impeller. 

The daily and average set points for these items is provided in Table 4-12. The operating 

temperature for the system averaged 22°C during the course of the investigation. 
. . 

TS/VS analysis of the influent, reactor, effluent, and return activated sludge (RAS) slurries is 

presented in Table 4-13. The average influent and reactor slurry TS concentrations for the 

continuous-flow period of operation were 30 and 32 percent, respectively. Effluent and RAS 

TS concentrations averaged 27 and 41 percent, respectively, allowing for the maintenance of 

a 38-day system biological solids retention time (BSRT). The VS:TS ratio in the reactor 

slurry averaged 26 percent during both continuous-flow and batch operation. This is within 

the range observed during the batch bottle study. The average VS:TS ratio for the initial 

batch bottle study ranged from 23 to 29 percent. 

Geotechnical analysis was conducted to determine the impact of particle size distribution on 

the rate and extent of PAH removal in the reactor system. These analy~es are included in 

Appendix H. Overall, the particle size distribution during continuous-flow operation did not 

significantly change. Particle size analysis was discontinued during batch operation. 

Parameters used as indicators of the system's microbiological health are presented in Table 

4-11. Although total heterotrophic populations remained high throughout the continuous-flow 

and batch. periods of operation, the naphthalene degraders, as measured by gene-probe 

analysis, were less than the 106 CFU/g detection limit. In addition, anthracene 

minerali7.a.tion testing during batch operation of the reactor indicated 21.2 percent 
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NH3-N oP04 NH4CI 
Date mg/kg mg/kg Added(lm) 

1/25 

1/26 

1/27 0.60 193.00 

1/28 

1/29 

1/31 

VI 0.70 224.00 68.80 

2/2 

2/3 

2/4 204.00 151.00 

2/S 

V1 

VB 149.00 241.00 

2/9 

VI0 

2/11 41.50 176.00 

2/12 68.80 

2/15 129.00 120.00 

Vll5 

2/17 

KLll/07"'3/tableC.27 

Table 4-11 
Analytical Data 

Weston Bioslurry Reactor 
IT Project No. 408491 

(Pagel of 4) 

KH4P04 02UP 
Added (mg/kg) mg/L-br 

9.90 

0.00 8.30 

8.09 

0.00 

8.150 

Hetcro. 
CFU/,m 

l.30e+09 

J.60e+08 

2.60e+08 

15.70e+07 

Specific TOC(aq) TC(aolid1) 
CFU/,m 1111/L 111111:a 

50000.00 

200.30 43000.00 

<2.0e+07 

<2.0e+06 64.80 49500.00 

61.10 43000.00 

<2.0e+06 59.80 43000.00 

60.70 42500.00 

<2.0e+05 515.00 45000.00 

. 



NH3-N oP04 NH4CI 
Date mg/q 1111/ta Added(Jm) 

VII 5.86U 179.00 68.80 

V19 

V22 43.90 209.00 68.80 

V23 

2/24 

V25 12.10 172.70 68.80 

2/26 

3/1 170.00 159.00 

3/2 

3/3 217.00 68.80 

3/4 220.00 

3/5 137.00 

3/6 

3/8 35.60 183.00 68.80 

3/9 

3/10 

3/11 318.00 188.00 

3/12 

3/15 13.80 

3/16 241.00 68.80 
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Table 4-11 (continued) 
Analytical Data 

Weston Bioslurry Reactor 
IT Project No. 408491 

(Page 2 of 4) 

KH4P04 02UP 
Added(q/q) q/1,hr 

3.50 

5.01 

6.11 

4.41 

Hetero. 
CFU/1111 

4.40e+07 

l.30e+08 

3.80e+08 

2.20e+08 

Specific TOC(aq) TC(tolid1) 
CFU/pn 1111/L 1111/ta 

63.00 43000.00 

<2.0e+05 71.20 40500.00 

85.60 43000.00 

<2.0e+06 97.10 38000.00 

92.70 39000.00 

<2.0e+06 101.20 46000.00 

92.00 47000.00 

<2.0e+06 103.80 43000.00 



NH3-N oP04 NH4CI 
Dale 1111/q ffll/q Added(lm) 

3/17 

3/18 346.00 194.00 

3/19 

3/21 251.00 210.00 

3/23 

3/24 

3/25 187.00 189.60 

3/26 

3/29 0.70 213.00 68.80 

3/30 

3/31 

4/1 155.00 215.00 

4/2 

4/5 168.00 249.00 

4/6 

4n 

4/8 79.90 290.00 

4/9 

4/12 44.00 248.00 68.80 

4/13 
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· Table 4-11 (continued) 
Analytical Data 

Weston Bloslurry Reador 
IT Projed No. ~91 

(Page 3 of 4) 

KH4P04 02UP 
Added (1111/q) m,/1,hr 

3.40 

6.74 

1.70 

5.40 

2.90 

Hetcro. 
CFU/,m 

2.60e+08 

3.60e+08 

3.40e+08 

3.30e+08 

2.40e+08 

Specific TOC(aq) TC(aolid1) 
CFU/,m ffll/1. 1111/ta 

IOI.SO 37500.00 

<2.0e+06 84.89 47000.00 

11.43 43000.00 

<2.0e+06 94.20 49000.00 

66.10 51000.00 

76.00 49000.00 

<2.0e+06 51000.00 

' 

91.50 33000.00 

104.60 



NH3-N 
Date 1111/ta 

4/14 

4/15 277.00 

4/16 

4/19 279.00 

4/20 

4/21 

4/22 187.00 

4/23 

4/24 

4/26 283.00 

4/27 

4/28 

4/29 208.00 

4/30 

5/3 

S/4 200.00 

KLB/07-93/tableUT 

oP04 NH4CI 
mg/q Added(lffl) 

267.00 

246.00 

258.00 

266.00 

215.00 

Table 4-11 (continued) 
Analytical Data 

Weston Bioslurry Reactor 
IT Project No. 408491 

(Page 4 of 4) 

KH4P04 02UP 
Added (mg/ta) m,ll,hr 

3.71 

7.68 

4.96 

Hetem. Specific TOC(aq) TC(aolida) 
CFU/am CFU/am mg/L matt, 

108.150 

l.20e+08 116.90 

179.00 

7.9e+8 <2.0e+06 114.70 58,000 

139.60 46,000 

2.00e+8 <2.0e+06 78.70 41,000 



pH Temp. DO 
Date Std. Unit■ oC 1111n 

1/25 NA 21.8 0.2 

1/26 NA 23.6 I.I 

1/27 6.8 24.1 3.6 

1/28 7.0 22.4 5.1 

1/29 6.8 22 5.6 

1/31 NA NA NA 

2/1 6.9 21.5 5.3 

2/2 6.8 22 5.8 

2/3 6.6 22 4.2 

2/4 6.7 22.5 5.5 

2/5 6.9 22 6.0 

2/7 NA NA NA 

2/8 6.8 23 5.6 

2/9 u 22.1 5.8 

2/10 u 23 5.4 

2/ll 6.7 23.6 6.7 
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Table 4-12 
Operational Data 

Weston Bioslurry Reactor 

IT Project No. 408491 

(Page 1 of S) 

Diflbaer Air Lift 
acfh acfh 

40 35 

50 30 

50 NA 

50 35 

45 35 

NA NA 

40 35 

40 35 

40 35 

40 35 

40 35 

NA NA 

40 35 

40 35 

40 35 

40 35 

Impeller 
Set Point 

4.0 

9.0 

9.0 

9.0 

8.0 

NA 

7.5 

7.5 

7.5 

7.5 

7.5 

NA 

7.5 

7.5 

7.5 

7.5 

Rike• H20 I Set Point I Added 

4.0 NA 

NA NA 

NA NA 

4.0 NA 

4.0 NA 

NA 2.18 

4.0 0.00 

4.0 2.18 

4.0 1.45 

4.0 l.45 

4.0 1.45 

NA 2.18 

4.0 1.45 

4.0 0.73 

4.0 0.73 

4.0 0.73 



pH Temp. DO 
Date Std. Unit■ oC m,n 

2/12 6.6 21.9 5.4 

2/15 6.3 22.5 3.9 

2/16 6.4 22 5.1 

2/17 6.3 23.1 7.2 

2/18 6.4 23.3 7.7 

2/19 6.2 24 5.2 

2/22 6.1 23 6.8 

2/23 6.3 24.9 5.6 

2/24 6.1 23.7 5.5 

2125 6.1 24.1 5.7 

2/26 6.5 24.6 5.3 

3/1 6.3 23.1 7.0 

3/2 . 6.3 23.1 6.9 

3/3 6.3 22.7 6.9 

3/4 6.4 24 6.6 

3/5 6.4 24 6.5 
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Table 4-12 
Operational Data 

Weston Bioslurry Reactor 

IT Project No. 408491 

(Page 2 of S) 

Diffiiaer Air Lift 
aclh aclh 

40 35 

40 35 

40 35 

40 35 

40 35 

40 35 

40 35 

40 35 

40 35 

40 35 

40 35 

40 35 

40 35 

35 35 

30 35 

30 35 

lmpeUer Rake■ H2O 
Set Point Set Point I Added 

7.5 4.0 0.00 

7.5 4.0 2.92 

7.5 4.0 0.73 

7.5 4.0 1.45 

7.5 4.0 1.45 

7.5 4.0 0.73 

7.5 4.0 3.65 

7.5 4.0 1.45 

7.5 4.0 0.73 

7.5 4.0 1.45 

7.5 4.0 0.00 

7.5 4.0 3.60 

7.5 4.0 1.45 

7.5 4.0 1.45 

7.0 4.0 0.73 

7.0 4.0 0.73 



pH Temp. DO 
D■te Std. Units oC 1111n 

3/6 6.2 NA NA 

3/8 6.2 23.9 6.3 

3/9 6.5 26.5 6.3 

3/10 6.6 24.8 6.8 

3/11 6.5 24.1 6.6 

3/12 6.4 22.2 7.0 

3/15 6.5 23.1 7.3 

3/16 6.5 24.9 6.7 

3/17 6.4 22.7 7.6 

3/18 6.5 22.3 7.2 

3/19 6.4 22.5 7.3 

3/22 6.5 22.3 · I.I 

3/23 6.2 22.1 7.7 

3/24 6.4 23 7.4 

3/25 6.S. 23.4 6.9 

3/26 6.6 22.4 7.1 
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Table 4-12 
Operational Data 

Weston Bioslurry Reactor 

IT Project No. 408491 

(Page 3 of 5) 

Diffiaaer Air Uft 
■cth acfh 

NA NA 

25 35 

2S 35 

20 35 

20 35 

20 35 

20 35 

20 35 

20 35 

20 35 

20 35 

20 35 

20 35 

20 35 

20 35 

20 35 

Impeller Rab■ H2O 
Set Point Set Point I Added 

NA NA NA 

7.0 4.0 2.90 

7.0 4.0 1.45 

6.5 4.0 0.73 

6.5 4.0 1.45 

6.5 4.0 0.32 

6.5 4.0 0.73 

6.5 4.0 1.45 

6.5 4.0 0.00 

6.5 4.0 1.45 

6.5 4.0 0.73 

6.5 4.0 2.90 

6.5 4.0 0.00 

6..S 4.0 0.00 

6.5 4.0 1.45 

6.S 4.0 0.00 



pH Temp. DO 
Date Std. Unit■ oC mg/I 

3/29 6.4 23.1 6.4 

3/30 6.4 11.9 6.5 

3/31 6.4 23.7 6.0 

4/1 6.4 11.l 6.0 

4/2 6.2 23.2 6.0 

4/5 6.6 21.2 7.0 

4/6 6.3 21.1 6.9 

4n 6.3 23 7.0 

4/8 6.4 11.5 7.0 

4/9 6.4 23 7.4 

4/11 6.4 16 8.0 

4/13 6.3 11.2 8.0 

4/14 6.6 11.9 7.8 

4/15 6.4 13.3 7.7 

4/16 6.5 20.8 7.4 

4/19 6.4 22.3 7.8 
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Table 4-12 
Operational Data 

Weston Bioslurry Reactor 

IT Project No. 408491 

(Page 4 of S) 

DiffilNr Air Lift 
■clb ■clb 

10 35 

10 35 

16 31 

18 18 

18 · 30 

18 30 

10 30 

10 30 

10 -31 

10 30 

10 30 

10 15 

10 15 

10 15 

10 15 

10 15 

Impeller Rate, H20 
Set Point Set Point I Added 

6.5 4.0 0.00 

6.5 4.0 0.00 

6.5 4.0 1.45 

6.5 4.0 0.71 

6.5 4.0 o.oo 

6.5 4.0 1.18 

6.5 4.0 0.71 

6.5 4.0 0.00 . 

6.5 4.0 0.73 

6.5 4.0 1.45 

6.5 4.0 0.00 

6.5 4.0 0.00 

6.5 4.0 0.00 

6.5 4.0 0.00 

6.5 4.0 1.45 

6.5 '4,0 0.00 



pH 
Date Std. Unita 

4/20 6.3 

4/21 6.S 

4/22 

4/23 6.4 

4/24 6.3 

4/26 6.3 

4/27 6.3 

4/28 6.2 

4/29 6.3 

4/30 6.2 

S/3 6.2 

S/4 6.2 

AVG 6.3 

Note: DO- diaaolved oxyaen 
SCOO - atandard cubic feet per hour 
NA· Not Analyzed 
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Teq,. DO 
oC m,n 

11.3 7.6 

11.4 7.3 

24.S 3.8 

21.7 6.7 

22.1 6.2 

11.s 6.1 

23.2 7.6 

22.S 7.S 

22.2 7.4 

23 6.9 

11.S 6.2 

22.01 6.2 

Table 4-12 
Operational Data 

Weston Bioslurry Reactor 

IT Project No. 408491 

(Page 5 of 5) 

Diffiaaer Air Lift 
acth ICth 

10 20 

10 20 

10 0 

10 IS 

10 IS 

10 IS 

10 IS 

10 IS 

10 IS 

10 IS 

10 IS 

24.7 28.7 

I 

Impeller llltea H20 
Set Point Set Point I Added 

6.S 4.0 0.73 

6.S 4.0 0.73 

0.00 

6.S 4.0 0.00 

6.S 4.0 

6.S 4.0 2.18 

6.S 4.0 0.00 

6.S 4.0 

6.S 4.0 0.00 

6.S 4.0 l.4S 

6.S 4.0 0.00 

6.S 4.0 0.73 

6.7 3.8 0.92 



Date Reactor TS Reactor VS Influent TS 

" " " 
1125 26.7 7.3 31.0 

1/26 29.9 7.6 31.0 

1/27 29.0 1.0 31.0 

1/21 30.9 1.4 31.0 

1/29 29.3 6.7 31.0 

VI 21.4 6.9 29.5 

2/2 30.2 7.1 29.5 

V4 37.0 1.2 31.3 

VI 29.2 1.0 29.3 

vu 29.4 I.I 26.7 

VIS 30.l 9.3 30.9 

VII 30.7 1.4 21.6 

2/22 29.1 7.1 29.9 

V25 . 31.3 9.4 29.9 

3/1 30.1 7.1 31.l 

3/4 31.4 7.3 21.1 

3/1 30.5 1.5 21.6 

KLB/07-93/biosolida 

Table 4-13 
Bioslurry Solids Data 
IT Project No. 408491 

(Page 1 of 2) 

lnOuelllVS Effluent TS 

" " 
1.9 ND 

1.9 ND 

1.9 ND 

1.9 21.5 

1.9 ND 

7.6 25.9 

7.6 25.9 

I.I 26.4 

.... 25.3 

1.3 23.2 

9.2 26.4 

7.5 25.9 

7.4 24.5 

7.4 25.7 

7.9 26.1 

4.0 25.3 

6.7 25.1 

Effluent VS 

" 
ND 

ND 

ND 

5.5 

ND 

7.5 

7.5 

7.5 

7.1 

7.2 

1.0 

7.6 

6.9 

9.0 

6.1 

6.6 

7.6 

RASTS RAS VS VS:TS 

" " " 
ND ND 27 

ND ND 25 

31.4 1.2 30 

31.4 1.2 27 

30.7 7.1 22 

42.0 10.5 24 

42.0 10.5 25 

42.0 10.9 22 

41.9 11.3 27 

42.7 11.2 27 

41.7 12.6 30 

40.0 13.0 27 

40.5 10.6 26 

42.4 11.4 30 

44.0 11.5 25 

43.3 10.7 23 

42.9 11.6 27 



Date ReaciorTS Reactor VS Influent TS 
s s s 

. 3/ll 33.2 9.1 29.1 

3/15 31.7 1.7 21.6 

3/11 32.4 7.5 21.1 

3/22 32.7 9.2 29.6 

3/25 32.9 1.4 21.7 

3/29 35.4 1.0 32.2 

4/1 34.5 9.2 33.6 

4/2 33.4 8.4 0 

4/5 33.6 8.2 0 

4/1 32.8 8.2 0 

4/12 35.5 1.8 0 

4/15 33.5 1.0 0 

4/19 33.1 7.9 0 

4/22 34.0 1.7 0 

4/'UJ 33.5 8.8 o. 

4/29 33.9 9.0 0 

5/4 34.5 8.3 0 

KLB/117-93/biosolids 

Table 4-13 (continued) 
Bioslurry Solids Data 
IT Project No. 408491 

(Page 2 of 2) 

Influent VS Effluent TS 
s s 

6.6 25.4 

6.9 21.3 

5.7 26.7 

6.1 26.4 

6.4 29.6 

5.3 32.5 

1.5 32.0 

0 33.4 

0 33.6 

0 32.1 

0 35.5 

0 33.5 

0 33.1 

0 34.0 

0 33.5 

0 33.9 

0 34.5 

Effluent VS 
s 

I.I 

7.1 

7.0 

7.9 

7.6 

7.9 

1.7 

8.4 

8.2 

8.2 

8.8 

1.0 

7.9 

1.7 

I.I 

9.0 

8.3 

RASTS RAS VS VS:TS 
s s s 

44.5 11.5 31 

44.1 11.3 27 

44.1 10.4 23 

45.0 11.4 21 

40.7 96.0 25 

41.1 90.0 22 

40.1 10.3 26 

0 0 25 

0 0 24 

0 0 25 

0 0 24 

0 0 23 

0 0 23 

0 0 25 

0 0 26 

0 0 26 

0 0 24 



mineralization of the spiked compound. This mineralization was comparable to Week 6 

results of the initial batch bottle study. 

Another important indicator of microbial activity is the oxygen uptake rate (Table 4-11). 
Oxygen uptake rates were determined by measuring the rate of oxygen depletion from 
subsamples of reactor slurry. During continuous-flow operation, the oxygen uptake rate 
averaged 8. 7 mg/1-hr during the first 3 weeks of operation and decreased to an average of 
4.9 mg/1-hr following this period. The oxygen uptake rate determined during batch operation 

mimicked the last weeks of continuous-flow operation averaging 4.4 mg/1-hr. 

P AH and CP AH concentrations in the influent, reactor, and RAS streams are provided in 
Tables 4-14 through 4-17, respectively. Overall system performance decreased following the 
first 30 days of operation (Table 4-18). This time period corresponded with the completion 
of the first HRT and BSRT set points, as well as the introduction of a new feed batch on 
February 17, 1993. The influent feed batch was prepared identically to the first batch. As 
previously noted, PAH/CPAH levels were comparable in the two batches of feed soils. 
Figure 4-3 illustrates the increase in PAH and CPAH concentrations observed in the 

bioslurry reactor during continuous-flow and batch operation. PAH and CPAH percent 
removal during this period averaged 67 and 33 percent, respectively. Average PAH and 
CP AH concentrations in the treated slurry during this period of operation were 320 and 180 
mg/kg, respectively. 

Due to reduced P AH and CP AH removal efficiencies demonstrated from February 18 
through April 1, 1993, the bioslurry reactor mode of operation was changed to batch. Batch 
operation was maintained from April 2 through May 4, 1993. PAH and CPAH removal 
efficiencies during batch treatment were reduced at 17 and 27 percent, respectively (Table 4-
18). Average PAH and CPAH concentrations in the treated slurry during batch operation 
were 720 and 200 mg/kg, respectively. 

Bioslurry reactor headspace sampling was conducted and quantified to assist in the 

calculation of the system's materials balance. Table 4-19 illustrates the reduced 
concentration of volatiles and semivolatiles identified in the reactor headspace. In addition, 
aqueous-phase PAH concentrations were determined to be insignificant (Table 4-20). Due to 
the low levels of both aqueous-phase and headspace PAH, these concentrations were not 

weston/tmchp4 4-7 



Date Naphthalene Acenaphthylene Acenaphthene 
mg/kg mg/kg mg/kg 

1/27 9U IOU 26U 

2/1 9U IOU 26U 

2/4 9U IOU 26U 

2/8 9U IOU I 26U 

2/11 9U IOU 26U 

2/15 9U IOU 26U 

2/18 9U IOU 26U 

2/22 34J IOU 26U 

2/25 4SJ IOU 26U 

3/1 SSJ IOU 26U 

3/4 711 17U 18U 

3/8 13U 17U 18U 

3/11 13U 17U 18U 

3/15 13U 17U 18U 

3/18 13U 17U 120 

3/22 13U 17U 110 

3/25 13U 17U 591 

3/29 13U 17U 18U 

4/1 13U 17U 18U 

Table 4-14 
Innuent PAH Concentrations 

West.on Bioslurry Study 

IT Project No. 408491 

(Page 1 of 2) 

Fluorene Phenanthrene Anthracene 
mg/kg mg/kg mg/kg 

32 81 24 

27 73 22 

21 71 20 

29 77 23 

· 31 67 22 

39 84 25 

21 76 17 

40 85 24 

23 so 15 

SI 110 35 

48 110 34 

48 100 41 

39 98 35 

47 110 30 

34 96 31 

38 110 34 

44 100 31 

38 110 38 

22 56 21 

Fluomnthene 
mg/kg 

310 

260 

260 

290 

260 

310 

320 

280 

180 

320 

310 

270 

250 

290 

260 

290 

300 

290 

200 

Pyrene B(a)A Chrysene B(b)P 
mg/kg mg/kg mg/kg mg/kg 

250 39 4S S6 

210 36 41 49 

220 32 37 S2 

240 42 39 57 

220 33 44 46 

260 41 48 49 

390 32 39 49 

250 41 40 65 

150 27 28 45 

300 35 40 37 

300 37 40 33 

280 37 29 130 

230 29 36 so 

270 32 38 47 

290 27 29 120 

320 32 32 140 

320 37 48 32 

320 30 32 73 

200 31 31 86 



Date B(k)F B(a)P D(a~h)A 
mg/kg mg/kg mg/kg 

1/27 32 57 29 

2/1 28 Sl 19J 

2/4 28 so 22 

2/8 29 54 22 

2/11 26 48 25 

2/lS 20 45 22 

2/18 39 28 s.su 
2/22 28 35 20 

2/25 25 40 19J 

3/1 16 34 21 

3/4 14 32 lSJ 

3/8 23 35 121 

3/11 24 31 lOJ 

3/lS 28 35 lSJ 

3/18 11 24 121 

3/22 12 27 13J 

3/25 14 26 lSJ 

3/29 19 30 19J 

4/1 12 33 14J 

B(g,h,i)P 
mg/kg 

25 

22 

18J 

21 

20 

21 

161 

19J 

181 

18J 

lOJ 

20 

16J 

18J 

19J 

22 

22 

21 

22 

Table 4-14 (Continued) 

(Page 2 of 2) 

Indeno 2,3 ring 4,S,6, ring 
mg/kg mg/kg mg/kg 

23 490 sso 
20 430 480 

19 420 480 

20 460 520 

19 420 480 

21 soo 530 

18 480 620 

18 soo 520 

19 350 370 

IS 610 520 

IS 610 soo 
IS 510 580 

14 470 440 

16 530 soo 
14 570 sso 
IS 610 610 

17 560 530 

IS 520 560 

16 350 450 

U - Number preceeding indicates half of the detection limit for the analysis. 
J - Number preceeding indicated concentration is above the detection limit but below the quantitation limit. 

4 ring S,6 ring Total T.CPAH 
mg/kg mg/kg mg/kg mg/kg 

420 130 1000 300 

360 120 900 270 

370 110 890 260 

410 110 990 280 

370 110 910 260 

420 110 1000 270 

sso 70 1100 230 

420 100 1000 270 

280 90 720 220 

430 90 1100 220 

420 80 1100 200 

soo 80 1090 300 

370 70 910 210 

420 80 1000 230 

480 70 1100 260 

540 70 1200 290 

450 80 1100 210 

470 90 1100 240 

360 90 790 250 



Date Naphthalene Acenaphthylene Acenaphthene 
mg/kg mg/kg mg/kg 

1n1 9U IOU 26U 

2/1 9U IOU 26U 

2/4 9U IOU 26U 

2/8 9U IOU 26U 

2/11 9U IOU 26U 

2/15 9U IOU 26U 

2/18 9U IOU 26U 

2/22 301 IOU 26U 

2/25 34J IOU 26U 

3/1 44J IOU 26U 

3/4 491 17U 18U 

3/8 13U 17U 18U 

3/11 13U 17U 18U 

3/15 13U 17U 18U 

3/18 13U 17U 18U 

3n2 13U 17U 53J 

3/25 13U 17U 481 

3n9 13U 17U 18U 

4/1 13U 17U 18U 

KLB/07-93/SMC/taltleUS 

Table 4-15 
Reactor PAD Concentrations 

Weston Bioslurry Study 
Continuous-Flow Operation 

IT Project No. 408491 

(Page 1 of 2) 

Fluorene Phenanthnme Antbracene 
mg/kg mg/kg mg/kg 

SJ II 6J 

SJ 8J 4J 

2U 8J 3J 

2U 8J 2J 

2U 11 3J 

11 II 4J 

SJ 15 4J 

121 22 8J 

ISJ 24 11 

161 23 1S 

17J 31 SJ 

19J 34 16 

lSJ 35 13 

20 45 17 

22 51 18 

17J 51 20 

27 58 23 

21 57 28 

24 33 24 

Fluoranthene Pyrene B(a)A Cluysene 
mg/kg mg/kg mg/kg mg/kg 

93 54 24 27 

24 23 4J 4J 

25 21 10 lU 

29 21 II lU 

23 18 lU 3J 

35 34 SJ 8J 

64 76 91 11 

73 66 13 12 

110 93 13 17 

140 120 19 22 

160 130 19 24 

150 150 21 19 

140 120 17 18 

180 160 27 24 

180 200 26 32 

180 200 22 21 

230 230 30 39 

220 230 23 27 

230 220 35 35 



Date B(b)F B(k)F B(a)P 
mslkg ms/kg ms/kg 

1/27 so 29 SI 

2/1 54 29 so 

2/4 48 21 44 

2/8 42 16 40 

2/11 28 11 31 

2/IS 39 16 40 

2/18 45 27 27 

2/22 SI 18 36 

2/25 42 IS 34 

3/1 40 IS 39 

3/4 37 13 34 

3/8 47 21 37 

3/11 39 19 28 

3/IS 44 18 30 

3/18 IS IS 32 

3/22 67 13 25 

3/25 32 14 24 

3/29 57 20 35 

4/1 92 14 37 

D(a,h)A 
ms/kg 

171 

21 

181 

23 

20 

31 

131 

161 

23 

181 

151 

151 

111 

101 

SU 

111 

SU 

101 

23 

Table 4-15 (Continued) 

(Page 2 of 2) 

B(g,h,i)P lndeno 2,3 ring 
mg/kg mg/kg ms/kg 

22 20 160 

23 22 86 

20 20 82 

20 20 86 

121 IS 79 

181 20 100 

161 20 130 

181 19 180 

171 19 230 

141 19 270 

131 18 300 

23 19 270 

151 IS 250 

191 18 310 

21 16 320 

161 12 350 

161 14 410 

21 17 370 

28 18 360 

U - Number preceeding indicates half of the detection limit for the analysis. 

4,S,6, ring 
mg/kg 

290 

230 

200 

190 

140 

210 

240 

250 

270 

310 

300 

350 

280 

350 

430 

390 

400 

440 

soo 

1 - Number preceeding indicated concentration is above the detection limit but below the quantitation limit. 

KLB/07-93/SMC1table4.15 

4 ring S,6 ring Total T.CPAH 
ms/kg ms/k.s ms/kg ms/kg 

180 110 450 240 

120 110 320 210 

100 100 280 180 

90 100 280 170 

61 79 220 120 

100 110 310 180 

160 80 370 160 

160 90 430 180 

180 90 500 180 

220 90 580 190 

220 80 600 170 

260 90 620 200 

210 70 530 160 

270 80 660 190 

360 70 750 230 

320 70 740 190 

350 so 820 170 

360 80 810 210 

400 100 860 280 



Date Naphthalene Acenaphthylene Acenaphthene 
mg/kg mg/kg mg/kg 

. 4/2 130 170 . 411 

4/S 130 170 180 

4/8 130 170 180 

4/12 130 170 180 

4/15 130 170 411 

4/19 130 170 311 

4/22 130 170 48J 

4/26 130 170 391 

4/29 130 170 361 

S/4 130 170 391 

XLB/a7-93/SMC/tablll4.16 

Table 4-16 
Reactor PAH Concentrations 

Weston Bioslurry Study 
Batch Operation 

Fluorene 
mg/kg 

24 

20 

1S1 

191 

171 

24 

191 

20 

161 

161 

IT Project No. 408491 

(Page 1 of 2) 

Phenanthrene Anthracene 
mg/kg mg/kg 

24 22 

19 19 

19 17 

18 18 

23 22 

21 22 

21 21 

20 23 

16 22 

14 22. 

Fluoranthene Pyrene B(a)A Chrysene B(b)F B(k)P 
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg 

220 210 32 28 96 14 

170 120 3S 46 100 21 

140 110 27 33 Bl 19 

180 170 24 21 27 12 

220 210 27 27 30 14 

220 220 23 26 31 14 

210 240 30 24 69 · 21 

230 250 32 27 40 15 

210 200 27 25 31 13 

200 180 29 22 30 13 



Date B(a)P D(a,h)A 
mg/kg mg/kg 

4/2 34 13J 

4/S 26 lOJ 

4/8 24 SU 

4/12 28 20 · 

4/15 37 20 

4/19 32 lOJ 

4/22 35 12J. 

4/26 39 13J 

4/29 27 lSJ 

S/4 29 14J 

B(g,h,i)P lndeno 
mg/kg mg/kg 

26 17 

21 15 

20 14 

lBJ 12 

21 15 

17J 12 

17J 16 

24 17 

20 16 

20 16 

Table 4-16 (Continued) 

(Page 2 of 2) 

2,3 ring 4,5,6, ring 
mg/kg mg/kg 

370 470 

280 390 

240 330 

280 330 

350 400 

350 380 

350 460 

360 460 

330 370 

320 350 

U - Number preceeding indicates half of the detection limit for the analysis. 
J - Number preceeding indicated concentration is above the detection limit but below the quantitation limit. 

KLB/C17-93/SMC/table4.16 

4 ring S,6 ring Total T.CPAH 
mg/kg mg/kg mg/kg mg/kg 

380 90 840 260 

320 70 670 270. 

270 60 570 220 

250 80 610 160 

310 90 750 190 

310 70 740 160 

380 80 810 220 

360 100 820 210 

300 70 700 170 

270 80 670 170 



Date Naphthalen~ Acenaphthylene Acenaphthene 
mg/kg mg/kg mg/kg 

1/27 9U IOU 26U 

2/1 9U IOU 26U 

2/8 9U ·IOU 26U 

2/15 9U IOU 26U 

2/22 321 IOU 26U 

3/1 4SJ IOU 26U 

3/8 13U 17U 18U 

3/15 13U 17U 18U 

3/18 13U 17U 18U 

3/25 13U 17U 401 

3/29 .J3U l7U. 18U 

KLB/07-93/SMC/tablo4.17 

Table 4-17 
RAS PAH Concentrations 
Weston Bioslurry Study 
IT Project No. 408491 

(Page 1 of 2) 

Fluorene Phenanthrene Anthracene 
mg/kg. mg/kg mg/kg 

SJ 12 61 

6J 8J 41 

2U 11 21 

7.8J lOJ . 4J 

121 23 8J 

16J 23 IS 

19J 34 17 

19J 46 19 

201 ss 19 

27 59 22 

22 57 28 

Fluoranthene Pyrene B(a)A Cbrysene B(b)F B(k)P 
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg 

110 67 26 33 57, 32 

26 24 SJ 4J ss 29. 

27 19 10 lU 39 IS 

31 30 4J 8J 38 IS 

75 68 13 12 45 18 

140 120 19 23 39. IS 

150 150 22 20 4S 20 

180 160 26 26 45 18 

190 200 27 31 81 14 

220 210 31 40 31 14 

220 220 20 28 59 20 



Date B(a)P D(a,h)A 
mg/kg mg/kg 

1/27 SB 30 

2/1 so 23 

2/8 37 2S 

2/lS 37 29 

2/22 3S 14J 

3/l 38 161 

3/8 38 17J 

3/lS 30 14J 

3/18 27 lSJ 

3/25 24 SU. 

3/29 3S 13J 

B(g,h,i)P 
mg/kg 

2S 

22 

19J 

21 

1BJ 

14J 

22 

1BJ 

19J 

17J 

22 

Table 4-17 (Continued) 

(Page 2 of 2) 

lndeno 2,3 ring 4,S,6, ring 
mg/kg mg/kg mg/kg 

23 180 350 

21 88 230 

18 BS 180 

20 89 .200 

19 190 240 

18 270 300 

19 270 350 

17 310 350 

16 330 430 

14 400 390 

16 370 430 

U - Number preceeding indicates half of the detection limit for the analysis. 
J - Number preceeding indicated concentration is above the detection limit but below the quantitation limit. 

KLB/a7-93/SMC/table4.l7 

4 ring S,6 ring Total T.CPAH 
mg/kg mg/kg mg/kg q/kg 

220 130 530 280 

120 llO 320 210 

84 96 270 160 

9S 100 290 170 

160 80 430 170 

210 90 570 180 

260 90 620 200 

280 70 670 190 

3SO 80 760 230 

330 60 780 180 

350 80 810 210 



Compound 

2,3 Ring 

4,5,6 Ring 

4 Ring 

5,6 Ring 

Total PAH 

CPAH 

KLB/07-93/SMC/BIOSLURY 

. Table 4-18 
Average PAR Removal Based on 

Influent and Effluent Concentrations 
Bioslurry Reactor Operation 

IT Project No. 408491 

Percent Removal 

1/25 - 2/18 2/22- 4/1 

78 42 

58 31 

71 36 

16 0 

67 26 

33 17 

4/1- 5/4 

14 

17 

16 

12 

17 

27 



Figure 4-3 

Reactor PAH and CPAH Concentrations 
Weston Bioslurry. Reactor 
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Table 4-19 
Headspace Analysis of Bioslurry Reador 

IT Project No. 408491 

(Page 1 of 3) 

Compound Date Collected Concentration (mg/I) 
Naph ene 

Acenaphthene 
] 

] 

] 

] 

] 

] 

] 

D1bemo ran ] 

Fluorene ] 

] 

n-Pentane 

Methylene Chlonde 

Hexane 

KLB/07-93/SMC/BIOSLURY 



Table 4-19 
Headspace Analysis of Bioslurry Reactor 

Compound 
1,1,1-Trichloroethane 

1,1,2-Trichloro-1,2,2-
trifluoroethane 

Bell7.ene 

n-Heptane 
Touene 

n- tane 
n-Pentane 

m/p-Xylene 

Chlorod1 uoromethane 
n-Nonane 
Decane 

KLB/07-93/SMC/BIOSLURY 

IT Project No. 408491 

(Page 2 of 3) 

Date Collected Concentration (mg/I) 
2/12/93 3.8 X 10-

5.0 X 1 
3.7 X 1 
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Table 4-19 
Beadspace Analysis of Bioslurry Reactor 

Compound 
n-Undecane 

n-Dodecane 

• - Assumed flow rate of 24 hours. · 
J - Estimated value 

·IT Project No. 408491 

(Page 3 of 3) 

Date Collected 
2/12/93 

B - Compound present in sample blank. 

KLB/07•93/SMC/BIOSLURY 

Concentration (mg/I) 



Table 4-20 
PAH Analysis of Bioslurry Water Samples 

IT Project No. 408491 

Sample Point 

Compound Date Inftuent (mg/I) Reactor (mg/I) · RAS 
(mg/I) 

· Fluorene 3/11/93 0.03 <DL ND 

3/1S/93 <DL <DL 0.03 

3/18/93 <DL 0.03 ND 

4/1/93 o.os 0.04 ND 

Phenantbrene 2/1/93 <DL <DL 0.012 

2/8/93 <DL <DL 0.018 

2/11/93 0.016 
.. 

<DL ND. 

2/1S/93 0.01S <DL <DL 

2/18/93 0.01S <DL ND 

2/22/93 0.014 <DL <DL 

3/1/93 0.016 <DL <DL 

3/8/93 0.01 <DL <DL 

3/18/93 <DL 0.01 . ND 

3/25/93 0.01 <DL <DL 
ND - Not Determined 
<DL - Less than the detection limit for analysis 

ICLB/07-93/SMC/BIOSLURV 



Sample Arsenic 
Identification (mg/kg) 

Reactor Effluent 11.8 
(1/25 - 2/15) 

Final Bottle 35.3 
Study 

(Influent 3/26) 

Reactor Slurry 27.2 
5/4 

Week 6 30% 20.0 
Composite Initial 

Batch Study 

NA - Not Analyz.ecl 

KLB/07-93/SMC/BIOSLURY 

Table 4-21 
Metals and SuUJ,de Analysis 

Bioslurry Reactor Study 

IT Project No. 408491 

Barium Cadmium Chromium 
(ma/kg) (ma/kg) (ma/kg) 

45.5 1.7 8.4 

61.7 1.2 8.1 

62.9" 1.8 10.0 

64.5 3.2 10.0 

Lead Sulfide 
(mg/kg) (ma/kg) 

32.0 480 

29.6 NA 

32.4 140 

43 520 



TABLE4-22 
PAR Analytical Results 

Final Batch Study 

Project No. 408491 

Parameter Initial Analysis Week3 

PAH (mg/kg) 

CPAH (mg/kg) 

Total Heterotrophs 
(CFU/gm) 

Gene Probe (CFU/gm) 

Oxygen Uptake (mg 
~/I-hr) 

NA - Not Analyzed 
ND - Not Determined. 

KLB\07-93\SMC\BATCHSLU 

1,100 490 

210 170 

2.2 X 10' 3.3 X 108 

<2.0 X 106 NA 

32.1 s.o 

Week6 Percent 
Removal 

390 65 

150 29 

5.0x 106 ND 

<2.0 X 10' ND 

ND ND 



included in the system's material balance. Some of the constituents detected (e.g., methylene 

chloride, trichloroethane, and freon) may have been introduced via the reactor's aeration 

system. 

PAH and CPAH mass removal during the first 4 weeks of continuous-flow operation 

averaged 1.5 and 1 g/day, respectively. This rate of removal decreased to a daily average of 
0.5 and 0.3 g of PAH and CPAH, respectively, during the remaining period of continuous
flow operation. PAH and CPAH mass removals during batch operation averaged 0.5 and 0.2 

g/day, respectively. Appendix I provides the detailed mass removal and substrate utili7.ation 
calculations. 

Substrate utilization rates (q) based on mass of PAH and CPAH removed are provided in 
Table 4-10 and Appendix I. Substrate utili7.ation determined during the first 4 weeks of 
operation (i.e., January 25 through February 18, 1993) averaged 0.03i mg PAH removed/g 

TS/day and 0.006 mg CPAH removed/g TS/day. In comparison to the batch bottle study, 
these rates are less than those determined for the first 3 weeks of operation in the 30 percent 
treatments. Following 4 weeks of continuous-flow operation, the PAH and CPAH utili7.ation 
rates decreased to 0.023 and 0.004 mg removed/g TS/day, respectively. Batch operation 
resulted in a continuing decrease to 0.011 mg PAH removed/g TS/day; CPAH utili7.ation 
remained unchanged at 0.00S mg/g TS/day. 

Due to the reduction in system performance several additional analyses were conducted to 
help elucidate the nature of system stress. These analyses included determination of volatile 
organic compounds (VOC), metals and sulfide concentrations, and halogenated organics 

present (Appendix H). Table 4-21 presents the results of the metals and sulfide analyses. 
No problematic compounds or concentrations were detected during analysis. 

4.1.2.3 Final Bottle Study 

A final bottle study was conducted to generate data on the biological treatment of the second 
soil shipment which would be comparable to data generated on the first soil shipment. The 
results of the fmal bottle study are presented in Table 4-22. This study employed February 
17, 1993 bioslurry reactor feed stock to determine the impact of this material on reactor 

operation. The influent sample was chosen for testing to determine if the second feed batch 
was inhibitory. 
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Results of the study indicated that PAH and CP AH percent removals based on concentration 
were 65 and 29, respectively. These results were less than those determined during the 

initial batch study. 

4.1.3 Comparison to Test Objectives 

4.1.3.1 Batch Bottle Study 
The objectives of this study included: 

• Providing support data for enhanced operation of the bioslurry reactor 
• Determination of the impact of solids loading on operation 
• Calculation of preliminary substrate utilization rates. 

Data generated during the initial batch bottle study provided support for the start-up, 
operation, and evaluation of the bioslurry reactor system. The data generated allowed for the 
.determination of solids loading impact on reactor operation. Although the CP AH substrate 
removals in the 30 and 40 percent treatments were similar, the physical nature of the 40 
percent slurry would not allow for sufficient mixing. A maximum slurry density of 35 
percent was determined to be appropriate for suspension in the bioslurry reactor during an 
initial slurry evaluation conducted by Eimco. Therefore, a 30 percent solids loading. was 
chosen for bioslurry reactor operation. 

Substrate utilization rates were determined based on PAH and CPAH removal. These data 
are presented in Table 4-10. Maximum substrate removal occurred during the first 3 weeks 
of operation. The 30-day HRT for reactor operation encompassed this period of activity. 

4.1.3.2 Bioslurry Reactor Study 
The objectives of the bioslurry investigation included: 

• Estimation of hydraulic retention time (HRT) and BSRT set points for operation 
• Determination of the efficacy of meeting the specified treatment standard 
• Identification of requirements for additional physical/chemical pretreatment 
• Generation of performance data upon which pilot-scale design could be established. 

The bioslurry reactor was maintained at a 30-day HRT and 38-day BSRT for 68 days of 
continuous-flow operation. Due to the reduced performance of the reactor during both 
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continuous-flow and batch operation, optimal HRT and BSRT set points could not be 

estimated. 

CPAH removal efficiencies determined during both continuous-flow and batch operation did 
not result in final soil CPAH concentrations near the mandated target concentration of 6.1 

mg/kg total CPAH. 

4.2 Quality Asmrance/Quality Control 

The quality level for these investigations was Level m, as described in "Guide for 
Conducting Treatability Studies Under the Comprehensive Environmental Response, 

Comprehensive and Liability Act (CERCLA)" EPA/540/2-89/05S19
• This level was selected 

to provide high quality analytical results without using Contract Laboratory Program (CLP) 
analyses. 

Data collected during execution of the study were recorded in a bound, controlled laboratory 
notebook. Data generated from integrators and computerized instruments were _printed with 
the resulting data sheets kept with the project file. All data were verified and checked by a 
Biotechnology Applications Center (BAC) scientist. Proof of verification is the dated 
signature of the checker at the bottom of each notebook page. 

To provide evidence of work performance and the basis for information presented in the 
Technical Memorandum, numerical analyses and results were documented and filed in IT 
Corporation (IT)-Knoxville central files. Documentation included calculations, computer 
programs, and associated input/output logs, drawings, and tables. Analytical activities were 
performed in a planned and controlled manner. An U.S. Environmental Protection Agency 

(EP A)-approved Test Plan was employed. 

Calculations were legible and in a form suitable for reproduction, filing, and retrieval. 
Calculations were performed on standard calculation paper or in laboratory notebooks. 

Computer programs were documented in sufficient detail to satisfy requirements,· needs, and 
intended use of the program. 

4.2.1 Internal QC Checks 

QA audits and surveillances of the IT-Knoxville central files and BAC laboratory were 
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perform~ by an IT QA Officer. An IT audit report, issued on April 7, 1993, is presented 

in Appendix J. Following issuance of the report, a meeting of all BAC staff and IT AS 

auditors was held to discuss the audit's observations. The BAC response to these 

observations is also included in Appendix J. 

4.2.2 Data Quality Checks 
A total of 77 PAH soil analyses were conducted during the batch and bioslurry 

investigations. In addition, 27 matrix spikes and method blanks were analyzed. 

The QC checks consisted of 12 method blanks and 15 matrix spike analyses. Method blanks 

were analyml for both CPAH and total PAH; no compounds were detected. Matrix spikes 

analyses resulted in the recovery percentages provided in Appendix H. 

A three-point rather than five-point calibration curve was used during PAH analysis. All 

P AH analyses that fell outside of the linear range of the three~point. calibration curve were 
reported as estimated values. 

A third party laboratory standards check was also analyzed at the end of the bioslurry reactor 

study prior to the analysis of final bottle study samples, to demonstrate the effectiveness of 

the analytical instrumentation. The results of the standard check are· provided in Appendix 

H. 

Surrogate additions were not conducted in, BAC analysis of PAH samples. Surrogate 

addition analysis was conducted while employing ~A Methods 8240, 6010, 8010, and 8270 

for sample analysis. 

4.3 Key Contacts 
Key technical contacts for the described project include: 

• Kandi Brown, IT Project Manager, (615) 690-3211 
• Bill Lowe, Weston Technical Manager, (215) 344-3762 
• Gary Deigan, Weston Project Manager, (708) 918-4114. 
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APPENDIX A 

INITIAL CHARACTERIZATION DATA 

FOR TREATABILITY STUDY MATRIX 



Moss-American Site 
Milwaukee, Wisconsin 

Initial Characterization Data :for 
. . 

Treatability Study Test Matrix 
.• 

(Predesign Task 16 - Bioslurry and Soil 
Washing Ph~se I Treatability Evaluation) 

4 November 1992 

(Amended January 1993) 



Table 1 

Summuy or Test Pit :Composite Samples 
Evaluated for Selection or 
Treatabfilty !'• Matrix 

. 

Test Pits Sampled _to F~mi 
Total CPAH 

Concentration 
Composite Sample Composite (mg/kg) 

Notes: 

.. 
S01 1P12, 1P13, 1P14, and 1P15 57.4 

S02 1P8 S06.1 

S03 TP3 197.4 

S04 1P12, 1P13, 1Pl4, 1P15, 1P8, TP3 122.8 

• Composite samples "S02" and "S03" were s~lected as the treatability study test 
matrix designated as "IT-TSOl" (Bioslurry) and "BRG-TSOl" (Soil Washing). 

• A second soil. washing treatability study test matrix was formulated by 
compositing samples from test pits designated as TP4, 1P5, 1P6, TPl 1, TP12, 
and 1P15. This test matrix is designated as "BRG-TS02". 
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Parameter 

% Solids 
Total Organic Carbon 

pH . 
tlJBGEABLB ABDMAIICS 
Benzene 

Ethylbenzene 

Toluene 

Xylene (total) 

NA - Not applkable (panmeler not analyzed). 
ND - Analyzed-not detected. 

Table 2 

Summaey or Blosluny and Soll Washing 
Treatablllty Study Sample Chemical Characterization 

Moss-American Site 
MIiwaukee, Wisconsin 

Sample Designation 

Units IT-TSO! BRG-TS01 

%· 65.4 58.8 
% 6.1 6.6 

pH Units 6.9 7.1 

ul/kg ND ,. ND 

ul/kg .ND:,· ... , ... , ND .. 

ul/kg .ND ND 

us/kg ND J ND 

BRG-TS02 

85.1 

6.2 

NA 

ND 

ND-
ND 
ND 



Parameter 

fAl:l 
Naphthalene 

Acenaphthylene 
Acenaphthene 

Fluorene 
t . • . 

Phenanthrene .. .. 

Anthracene 
Fluoranthene 
Pyrene 

Benzo(a)ailthracene 
Cluysene 
Benzo(b)Ouoranthrene 

Benzo(k)Ouoranthrene 

Benzo(a)pyrene 
Dibenzo(a,h)anthracene 
Benzo(ghi)peryleae 
lndeno(l,2.3-cd)pyrenc 

Total PAH 

Total CPAH 

. 
NA - Not applicable (parameter not analyzed) 

Table 2 

Summary or Bioslurry and Soll Washing 
Treatabllity Study Sample Chemical Characterization 

Moss-American Site 
MIiwaukee, Wisconsin 

(Continued) 

Sample Designation 

Units IT-TS01 BRG-TSOl 

ug/kg 23.000 30,000 
ug/kg 180,000 170,000 
ug/kg 130,000 83,000 
ug/kg 34~. :·,· .Zl,000 . . . . .., .. 
118/ka 120,000 87,000 
ug/kg 220,000 220,000 
ug/kg 320,000 210,000 
ug/kg 180,000 160,000 
ug/kg 30,000 rl,fDJ 
ug/kg 96,000 100,000 
ug/kg 33,000. 48,000 
ug/kg 9,000 4,100 
ug/kg 34,000 36,000 
ug/kg 8,900 S.600 
ug/kg 12.000 11,000 
ug/kg 11,000 10,000 

mg/kg 1,440.9 1,227.7 
mg/kg 233.9 244.7 

I 

111 - Analyzed-not detected 11 lhe detection limit of 4,700 pg/kg. For purposes of calculating total PAII/CPAlls, one-hair the detection limit has been reported. 
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BRG-TS02 

57,000 
11.0,000 

18,000 
2.300'1) 

16,000 

5,800 

38.000 
24,000 

3,700 

12.000 

12.000 
3,600 

8,300 
610 

10,000 
9,100 

340.41 

59.31 



Table 3 

Geoteclmical Tests Performed, Reference Methods and Test Numben 

Test Parameter Method' 
-

Grain Size by Sieve and Hydrometer D 421/422 

liquid and Plastic Limits 
.. 

D4318 

Total Porosity D 854/2937 

Natural Moisture Content . D2216 

. • 
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Solid 

AD Project Manager Preservatives 

QC Del TAT ORGANIC INORG 
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CODES: 
Lab QC Date Time 

s- Soil ID Cllent ID/Description Chosen Matrix 
Collected Collected 

SE - Sediment (,1) 
SO-Solid MS MSD 
SL- Sludge 

f~~i s 9/18/5 ~ 1300 1- 20 ,all l)n I tee di: 111B W- Water Sample 1 (TS0l) 
0- Oil ,,,, -
A- Air . . .. 
DS- Drum 

Solids 
DL- Drum 

Liquids -- .. .... 
L- EPITCLP A c'_ 

.,, 
Dt-- V .$ ~ ~~ Leachate "! .. "}/~ 44 ,,-? 

WI- Wipe 
X- Other ' ·: ,.,. r? J .,,,. - ~ 

f. Fish -~ . .t, 1,,4 -- ,,_ 
b)"7 ~ ~ ~ "/ ' " -1,, - / 

' 

: 

FIELD PERSONNEL: COMPLETE ONLY SHADED AREAS I D~T~R!VIStOl'IS:Additional Notes: WESTON Analytics Use Only 
Speclal Instructions: 1. 

Sample 1 for bioslurry treatability 
2. Sample staged at Moss-American Samples ware: CCC Tape was: 

evaluation, per EPA-approved test plan. 1) Shipped_ or 1) Present on Outer 

3. site prior to shipment to IT Hand Delivered - Package Y or N 
Airbilll 

2) Unbroken on Outer 
4. Co!foration on 10/28/92. 2) Ambient or Chllled Package Y or N 

I 

5. 3) Received In Good 3) Present on Sample 
Condition Y or N Y or N 

6. 4) Labels Indicate 4) Unbroken on 
Properly Preserved Sample y or N 

Rellnqulshed Received Dale Time Rellnqulshed Received Date Time Discrepancies Between Y or N 
~.' _by. by by by CCC Record Present 

Samples Labels and 5) Received Within Upon Sample Rac't 
I/;, l Ju~/~, •-'- I /~ :7,--~/- 1/£1/43, lia-- CCC Record? Y or N Holding Times r, I Y or N ,-I...,~ 

NOTES: Y or N -- V 4 "(;?_ IL~,._ \\·,~ R-:i __ ,, 
'()', :!),), 

RFW 2t-21·001/A•7/!k.) U (J -- L372 -- L373 __ L375 __ . L377 __ L378 Rel# Cooler# 361•596a 



Clly • ·. 

lMlilV.lL'LI . · -~~·- ~""'·~-:.• .,,-
"1fMM'IIIML.,....:fllflllMJllll(RIIJf~~~~-~~-.. ,....,.,,,, ................... , 

.• -~-.ii-· 

~==--=~=-~=-=-~-~~~~~=:--==~~~~~-~=-=~~~iir=;...:~~~:..::::ai.;~:_:;':',:!:r.::"~'-'-· .:..··_· __ -=:'.:::,-:-----------......... ,.. ..... '□·~-,..--~ .. . . . ...... _ ... ZII',... 

,,1v,r11#/11,t,.,, N ·W. .. . . 

.,, I ; .· . -i' -.,_~ 
~ · ,..:. :. -" ,f,,~ I _s-__ • •·~ I ,w, 

......... ., ... \ 
( >t. t:: / ;:/·::, t",-!J-"· 
I . ;., •• , .'.-:_f•. 

11W&0AT 
DETAU 

AlfFORT OF OBWmff 

•4'·,,;,, ... ;. ·-· 

- • . .• - ..... , . .::,.SA. - . ·-
• • • I •_,,~~-4.•. "-i• .,,;, .. , 

(DB.£TE.fOIAPPI..ICABL) 

CDB£TE-M>NAPPUCABLE} 

IF ACCEPTABLE FOR PASSENGER AIRCRAFT, THIS SHIPMENT CONTAINS RADIOACTIVE MATERIAL INTENDED FOR USE IN, OR INCIDENT 
TO, RESEARCH,MEDICALIMGN09IBG\1'EAWl 1i.f:•f'ii. Vi~ffiOOla-"i 'Ile en· C.a·a.~·J:i :·. :;).-!·".-! · --'. 

1 HEREBY DECLARE 1HA11HE:CON11MS i,; 1HIS'OONs'IG°NMENT"ARi Fbu.v .,.-ACCURAmv DESCIIIBED AilovE av PRoPeR SHIPPING 
NAME AND ARE ClbSS --•llll'CICID,IMRICf,p..MD WEI FP. ~Q -~ fl.Atl,._RESPECTS IJ,~ C0NDll10N FOR TRANSPORT' BY AIR 
ACCORDING TO THE APPLICAILEINTEMA'IDMLAND NAllONAL •GOVERNMENr AEGU.ATIONS. · · 

EMERGE TELEPHONENUl&A .-·· .· . ruREOFSHI 
/ i .,, • / ,; , - . .'-;, / • . • • . - . ,. 

·-----=-·------·-·-=-•...:.a.~------..... 

SEEWARNING 
ON BACK 
--~ 

:I 
-i 



I 
AOOlllllllAI 111\MPI 111•, 1111 • 1111,Mltl 111 



,. 
I 
I. 
t 

• ,.RFW2t-21-CI01/A,7ID1 ., 



·i 
;\-· .•. !:.!Jl° 
·"°'·:!: .. ,~1:n.,~i 

.... ·.~ ; ... ~ . 
_..:.,.: .. 

WESTON Analytlca Use Onlr . _,~ -?~),:--:. :_::t\,;; .. _ 'h/:.:i; . .-.\ /• 
· '-/if. .l\J ·, .. · :<-· ; · · .: ·. :i . ,·. ....~==~::u,u\JfV"-.ll'"lll~~,";-{l~~,.~, .. ~:::;;;~~~~~;;~7u. -~=/.\}!'_~;::~·:· 

....... 

~1;,1~,;: 
'=:'. . ~ .. ·:.:_r:.··:.~,)\·:·· .. .-,r ·: -:~f.·'·,'._~f:,?--.,·\·,::.::-:-r ·_r·, . .- :,'.,_•:;-:_',; ,;._ -t ;-•.'·'· ........ :,:. . i,,-;.·-:·.=?~:'/J;;~if~t~/~•~::~Jif:J~:i 

•. 

~ .. . ,;: 
., . 

. ./ .. •, .. 

::ii:!; 
::!-1,~·
'.;.":'.~~ .. 
. ·::;: . 
. '"::_r~ 

}fi 
.. J-~:;i 
~:·-~•\,.- . 

-~[:: 
..... _ 

:·.~. 

_:{~ . 
.;:·.·· 

··, ~--
J~ -. 

·:t·-.. 
)ii·.: 
-~;.-:-
}~; 
l-{.: 

'-~> ;-:~•:· ::,· 

·t,,_: 
~;: ... :-

:~r 
,~r.::~. 

>~-~'.1~··:. 
fli.~f.:---· 
_-,~:~-0 

... ,, 
$.;~--

-~ 
,••,:• D 

·>~-- -

·•, .• 
,c,. 

i . 
. , .. .._ .. 

: :--
•.·.,:· 

~: . .::. 
;:,. 



:: 
~: 
6:. 

·t 
·•· .. 
~r 
,' 

' il\' 
,.;_ 
i; ~· ., 
51Y~ 
=~= 
}·~ 
jf 
t 
·J 
f 
l•f" 

\, 

·w 
~~-·:-·. •· 7r ~ 
htt,: ·. . 
L(t·· 
tit '!t~ 
~l•"t. :;,-:,. 
:.,·<·· ··!~ 
~.:,:;;. .. ~, 

; i'.l,~_;· .. :3_ 
{,*..._ . 
-.:.r.: 





~ ....,,;_- ,.lE;.. iHloSSn,11 
: 113,,.211.553l'lll -- --~-:~~~=--a.:----:. =-- .-=..-:.- --·-_ ·=---·-- -- -~1 

fll. ~ -~~:-:·•--~-..;::---.~--=-- -.JlfOll!IE!!l'S ~llf ______ :.::.-
,,., ':I -""':':'"'- ------·-- . --. ! ~ 

To(lleclpall"SNlme) Pleael'IIII ----■----

-11) ~At.I' ~/FloarNo. oJ!§fDT. -
ff COUOMnal IIODCII an.IC. 

EaclSDN-1•--•'-0.-•P.O.lil-J 
caua 

;,::..,,.,..----..... ,,,,9041 &iiCUfD& •MK DIIJS (NlrH~ ... -----1 

TGIII TGIII 

lmDILta n 

Dale 

•••••••••••• 
' •• ·~ • 1 • () • J •• 

.••• , •• ,,,1 ♦♦ 

·••········· 

Slate z,p-.., 

FeoeraJE,qnssuse 
BaseCllalges 

(Da.ETE-N0NAPPUCABLE) 

(DELm-NDNAPPUCASLEI 

S I HEAEBV DECLARE THAT THE CONTENTS OF THIS CONSIGNMENT ARE FULLY AND ACCURATELY DESCRIBED ABOVE BY PROPER SHIPPING 
NAME AND ARE CLASSIFIED, PACKED. MAEIKED,-ANDJ.ABFI ED, AND ARE IN ALL RESPECTS IN PROPER CONDfflON FOR TRANSPORT BY AIR 
ACCORDING TO THE APPLJCAII.E INTERNA110NAL AND NAT10NAr G0VEANMENT AEGtlLA'flON&- - • · ~. - ..• . : •.• - . 

~ 

• I 

• I 

• I 

. ' 
• I 



AIHBILL ~11.5531'155 

a-,,UIIDI - 1615 1 ....... HU,. 

e-AL9JlffilmlK,J.IIIR.MfLIC. WWWIA ~ 
,..,,,,,,,---~,,------, JCMl WWWlft .,_ RVf 

"' 

Slate l/l'A!qured 

I O IGIIRIIID".a,> ,. ... ., 

2 ~---, 

3==---=-- □ •IXI---•□ l/llr/Cf .. 

• ~------- #-f-...L.. ................ 
•Dr•tllllllll. 

7 0 OIIEIIIIIWSIM:f ···-

Dale 

□ 01g To Doi □ OIOT•-

Slate le, 

Dlle/T.,. A1aM!a 

SIGNATURE RELEASE UNAVAILABLE 

FedEx Dele/Time 

~ Express use 
Bue Charges 

DeClared llalUe C11arge 

011,er I 

Olre2 

TaraJClll,gas 

_,. 

MEIFAN • 
.,91 

~~ . 

2 8 6 s 5 319 5 5 AIRIIILL NUMBER SHIPPER'S CERTIFICATION FOR RESTRICTED ARTICLES/DANGEROUS-~00~ 

~ :="= ---♦ □ @D'R ~T:::.,,:, ~~= ~ 
~: IDSDIICII IDIIDI ■.0.1.(LQ ) ft (l) nm. DIIII tll ~ 
~ + 75 U III 

~, ADDITIONAL HANOUNG INFORMATION ~, ~ 

S~ TRANSPORT THIS SHIPMENT IS WITHIN THE PASSENGER ~ 
DETAILS LIMITATIONS PRESCRIBED FOR ► AIRCRAFT (DELETE-N0NAPPUCABLE) , 

~ AIRPORT OF DEPARTURE AIRPORT OF DEST1NAT10N ~ENT ► NON-RAOIOACTIVE (DELETE-NONAPPUCAIII..) ~ 

~ IF ACCEPTABLE· FOR PASSENGER AIRCRAFT, THIS SHIPMENT CONTAINS RADIOACTIVE MATERIAL INTENDED FOR USE IN, OR INCIDENT ~ 
_T_O;.;,._RE;;;.;SEA;.;;;;....RCH.....;..,..;_' M_eo;;;.;· ;_ICAL;;;.;;;..;D;.;.IA..;G;_N...;,O...;,Sl...;,S...;,O..:ij_TREA.....;..,_™.....;..ENT_. --------------------------- , S I HEREBY DECLARE THAT THE CONTENTS OF ~ CONSIGNMENT AAE FULLY AND AOCURATB.Y DESCRIBED ABOVE BY PROPER SHIPPING ~ 

NAME AND ABE CLASSIFIED, PACKED, MARKED, AND LABELiD, AND ARE IN ALL AJ!SPECTS IN PROPER CONDmON FOR ~RT BY AIR , 
, ACCORDING TO THE APPLICABLE INTERNATIONAL AND NATIIJNAL ~VERNMENT REGULATIONS. • · 

·••tt?-1·.1••·· 
•• -.. , ~ , J ·• 'J 1,.• •• -



Ftam(Yu_, .._.,,.. 

AIRBILL 
MCIWIE 

nMClllll&#UIIB 

I 70&-•;i 9-400 UDI uon 
~/FloarNo. ~ 

'211.5531'11.lt 

ff IOIPOUTIOI IIOTICB UPLIC. llliD Eac:ISDalAdlles,-,_.,, __ ,.a._.,.a.a,0.1 

-.;::~=-...:C=~~l.;,;•1111;.;;;..._=C..;;~=TD..;;-;;.,.ioiiiinaValueciia,ve 

... •c.ao--
2865531966 AIIIIIU. NUMBER 

~: ~~~~ • 

ADOITIONAL HAMJUNG INFOIIMAllON 

DETAILS LIMITATIONS PRESCRIIIED FOR ► 
PASSENGER 
AIACAAFT 

(l) nm. ... 
+75D 

••••1,,v1.'•••• .. - _,,_.,._ ... 
♦♦ 1, ...... '#~·· 

111 
III 

Oli,e,i-

TalalCllarges 

(~-N0NAPPUCABl.£1 S TRANSPORT TMIS SHIPMENT IS WITHIN M 

S' AIRPORT OF DEPARTURE AJRPORr OF DESTINAllON ~IMNT ► , • = N0N-fWllOACnVE (DEI.ETE-N0NAPPUCABLEI 
••••••••••• 
•• ,f ...... ' .. ~ ♦ ♦ 

S IF ACCEPTABLE FOR PASSENGER AIRCRAFT, THIS SHIPMENT CONTAINS RADIOACTIVE MATERIAL INTENDED FOR USE IN, OR INCIDENT 
, TO, RESEARCH, MEDICAL DIAGNOSIS OR TREATMENT. 

S I HEREBV DECLARE THAT THE CONTENTS OF THIS CONSIGNMENT' ARE FULLY AND ACCURATELY DESCRIBED ABOVE BY PAOPER SHIPPING 
NAME AND ARE CLASSIFIED, PACKED, MAAICED, AND !>REI ED. AND ARE IN ALL RESPECTS IN PROPER CONDfflON FOR TRANSPORT BY AIR 
ACCORDING TO THE APPUCAaE INTERNATIONAL AND NATIONAL GOVERNMENT' REGUlATIONS. 

.... 



Alll'ORTOFDESTINATION ~ ► ~ IIFMHIII !ll9.ETE-N0NAPPIJCA8L£l \ 

TO, RESEARCH, MEDICAL DIAGNOSIS OR TREATMENT. ~ 
NAME AND ARE CLASSIFIED, PACKED, MARKED, AND l.ABEI ED, AND ARE IN ALL RESPECrS IN PROPER CONDITION FOR TRANSPORT BY AIR. ., S I HEREB't DECLARE THAT THE 00NTEHr'S OF TtlS CONSIGNMEtff ARE FUU.Y-AND ACCUMlELY DESCRIBED ABOVE BY PROPER SHIPPING ~ 

ACCORDING TO THE APPUCABLE INTIRNATIONAL AND NATIONAL G0VERNMENI' REGULATIONS. 



weston/tmchpl 

APPENDIXC 
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SOIL EVALUATION REPORT 



9EIMCOS 
A Baker Hughes company 

Ms. Kandi L. Brown 
IT Corporation 
312 Director's Drive 
Knoxville, Tennessee 37923 

Re: Slurry Evaluation 

Dear Ms. Brown: 

November 19, 1992 

Per your request, EIMC0' s T&D group has performed an eva 1 uat ion of the soil 
sample from the Moss American site in order to recommend a slurry concentration 
(weight percent solids) for a given particle size cut for optimal operation of 
the Bio11ft• Reactor. The procedure for the evaluation is attached (this 
protocol was also forwarded to you prior to the test). In addition to the usual 
evaluation, a viscosity curve was generated for the respective concentrations. 

In order to perform slurry phase bioremediation of contaminated soils, a 
solids classification and pretreatment system is usually employed. This allows 
you to minimize the volume of solids to be treated in the slurry phase. 
Frequently, this pretreatment consists of a series of wet screening devices 
combined with attrition and/or flotation steps. The screening and attrition 
steps allow the washing and removal of the larger (usually harder) particles 
while at the same time concentrating the contaminants in the aqueous phase with 
the fines. Attrition provides the energy to break the "clumps and clods". 
Flotation can be utilized to remove any light organic material like wood chips 
and plastic and/or to remove any free oil. If these particles are allowed to 
remain in the system they can adversely affect the clean-up results, besides, 
they are more amenable to incineration than to biodegradation. 

Based on the particle size distribution (attached) we eliminate 
approximately 401 of the mass at the +10 mesh (2 mm) cut. Material passing 
10 mesh would be the largest we would want to put into the reactor. Based on the 
large percentage of -200 mesh (75 1,1111) material (381), it was decided that the 
reactor could treat up to 10 mesh material based on the sample received. 
Therefore, a slurry evaluation of -10 mesh material was performed. Additionally, 
after reviewing the size distribution, it was decided that a -28 mesh (0.58911111) 
slurry should be evaluated. By eliminating all material 28 mesh and larger, the 
volume of material to be treated would be reduced to SOS of the original. Plus 
28 mesh material would be handled ideally by soil washing as described above. 

It may be advantageous to analyze the contaminant concentration of the 
various size fractions to determine the target cut size. Additionally, 
evaluating whether the contaminants are more concentrated in the organic material 
(primarily wood chips) or in the clayey soil fraction will assist you in 
determining your treatment scheme. 

The two slurry evaluations conducted indicate that the lower limit for 
solids concentration for the -10 mesh material should be 451 wt. If the cut is 
to be 28 mesh and smaller the slurry can be 351 wt. 

669 West Second South / Post Office Box 300 / Salt Lake City, Utah 84110-0300 / (801) 526-2000 / FAX (801) 526-2005 



SIEVE ANALYSIS 

Media Description: American Moss Site 
Media Source: IT Corporation 

Date: Nov. 16, 19 Investigator: D. Hanify 

Percent Smaller 
Sieve Weight Percent than Stated -

Number Retained Retained Size 
4 169.23 29.50 70.5 

;:-;.:::::.:.::::::iLYJ:Sfioi :.:.:.:.:.:.:::.:.,:.zss;1-2;.: ;:.:;.:.;.:;.+:-:.;:/•·<•-1:oi4f:.: i, •• fr:.:.:.:.:.::::.:;f:-,:+.:-:.:;;::.1c-:::·.::so~ii 
28 43.24 7.54 52.6 

.·'.:i3:?:P\E:/S4&t :£·:8J233i3a~'.. t:Cii&LZFi:Gfat·;; {E:i£:SE'.:.;:;.£::2<.::::-t4e·;7c 
100 24.61 4.29 42.5 

200- 217.1 37.84 
Sum• 100.00 



IT CORPORATION - MOSS AMERICAN SITE 
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Description 

Procedure 

Soil Slurry Evaluation 
for use ip the 

EIMCO Biolift Reactor 

The following outlines a general procedure for the 
evaluation of soil slurries that are under 
consideration for biotreatment in the EIMCO Biolift 
Reactor. The purpose of this evaluation is to 
determine the largest particle size fraction to be 
suspended with a corresponding lower limit in 
slurry concentration. 

1. Wet screen approximately one kilogram of soil sample to pass 
a 200 mesh (75 µm) screen; this material comprises the fine 
fraction. 

2. Thicken that "watery" slurry. 

3. Decant the supernatant water from the fine slurry. 

4. Ory the +200 mesh sample, this material is the coarse 
fraction. Vibrate the material on the shaker to make sure the 
fines have been removed. Add the -200 mesh material collected 
to the fine fraction. 

5. Measure the solids concentration of the fine fraction. 

6. Dry screen the +200 mesh portion to produce a sieve curve. 

7. From the solids concentration of the fine fraction determine 
the mass of dry solids in the slurry. 

8. . Using available data relating contaminant concentration versus 
particle size, decide on the largest particle size fraction to 
be suspended. 

9. Add up the total m~ss of coarse solids to be suspended. 

10. Establish the ratio of mass of fine solids to coarse solids. 

11. Using the solids concentration of the fine slurry, and adding 
the cparse sol ids to be suspended, produce a very thick 
slurry. This slurry does need to be pumpable. 



Soil Slurry Concentration Evaluation page 2 

12. Pour the slurry into a cylinder and let it settle for 
approximately 10 minutes. Observe the sample for a water 
layer to break out and monitor if there is an obvious layer of 
coarse solids building up on the bottom. 

13. After about 10 minutes, slowly pour the slurry into a beaker, 
tipping the cylinder to a maximum angle of 10° ·above 
horizontal for 20 to 30 seconds, and observe how much, if any, 
sediment remains on the bottom of the cylinder. 

14. If there is a small amount of sediment on the bottom of the 
cylinder, then add enough w~ter to the slurry to decrease the 
solids concentration by approximately 5%. 

15. Pour that diluted slurry back into the cylinder. 

16. Continue to repeat steps 12 to 14 until a distinct sediment 
layer has formed on the bottom of the cylinder. 

17. The concentration of solids that was the "thinnest" that did 
not allow coarse solids to settle o~t within the 10 minutes 
should be used as the target slurry concentration. 

Note: It is recommended that the above procedure be performed 
by EIMCO '-s TechnologyR· and Development staff prior to 
utilizing the Biolift Reactor in a soil remediation 
flowsheet. 
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APPENDIXD 

BIOTECHNOLOGY APPLICATIONS CENTER 

STANDARD OPERATING PROCEDURES 



rn INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

IT Biotechnology Applications Center 
Phosphate Analysis 

Standard Operating Procedure · 

NUMBER: BAC015 

Approved By: 

~~~~~~~!--...:;g~ v 
te) 

Process Development Supervisor· 

~ 4?1'9p Jam • Kin ate) 
G:,::gerJQAOfficer 

ICLB/03-92/SMC/phaaphat.■ap Regional Ottice 
312 Diredors Drive• Knoxville. Tennessee 37923 • 61~690-3211 

IT Corporatton 15 a Wholly owned subsidiary ot lntemattonal nie.11no1ogy Corporation 



STANDARD OPERATING PROCEDURE 

. PHOSPHATE ANALYSIS 

1 .o Principle 

SOP No. BAC01 & 
Rniaion No. 0 

Date: 3-9-82 
Page 1 of 4 

Ammonium molybdate and potassium tartrate react in an acid medium with dilute 

solutions of ortho-phosphate to form phosphomolybdic acid, which is reduced to 

the intensely-colored molybdenum blue by ascorbic acid. The phosphate analysis 

is utilized to determine the levels of phosphate present within the samples. 

Derived from U.S. EPA Method 365.1. 

2.0 Equipment 

• Bausch & Lomb Spectronic 1001 Spectrophotometer 

• HACH PhosVer 3 powder pillows 

• 20-milliliter (ml) vials 

• 1-, 5-, and 10-ml pipettes 

• Deionized (DI) water 

• 2,000 parts per million (ppm) KH2PO4 standard 

• 100-ml volumetric flasks. 

3.0 Standards 

Standards are generated from a potassium phosphate (KH2PO4) 2,000 ppm stock 

solution. This stock solution is prepared by dissolving 0.285 gram (g) of 

anhydrous KH2PO4 in 100-ml of DI water. This stock is then diluted as indicated 

in the table below to obtain the indicated concentrations. 

KLB/03-92/SMC/phoephat.aop 



SOP No. BAC015 
RaviaionNo.O 

D•e: 3-9-82 
Page 2 of 4 

KH2P04 Stock DI Water Cone. (ppm) 

0.1 ml 100 ml 2.0 

0.05 ml 100 ml 1.0 

0.025 ml 100 ml 0.5 

4.0 Procedure 

1. Prepare a 0.5, 1.0, 2.0 ppm phosphate standards from the 2,000 ppm 

stock solution of KH2P04. 

2. Using a pipette, place 10 ml of each standard into a vial. 

3. Add the contents of 1 PhosVer 3 powder pillow and swirl. 

4. Allow color to develop for at least 10, but no longer than 30, minutes. 

5. Measure the absorbance of a blank (10 ml of DI water with 1 PhosVer 3 

powder pillow added) using the spectrophotometer at a wavelength of 700 
nanometers (nm). 

6. Measure the absorbance of the three standards on the spectrophotometer 

at a wavelength of 700 nm. 

7. Calculate the linear regression curve of the standards and the blank using a 
programmed calculator. 
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8. If measuring a groundwater sample, take 10 ml of the sample and add the 

contents of 1 PhosVer powder pillow and swirl. If the absorbance is higher 

than the 2.0 ppm standard, then dilute as necessary with DI water. If the 

absorbance is lower than the 0.5 ppm standard, then the sample is below 

the detection limit, and it should be reported as such. 

9. If the sample is soil, then weigh out one dry scoop of soil in a glass jar with 

cap. Add 25 ml DI water and add 1 soil extractant pillow. Shake and let 

stand to separate. When separated, withdraw 1 ml of liquid and add 9 ml 

of DI water in a separate vial. Sample can be at higher dilutions, but 

the amount of sample needs to be 10 ml to react with the reagents added. 

Add 1 PhosVer 3 powder pillow, swirl, and run on spectrophotometer at 

700 nm. This gives absorbance. 

10. Use the curve generated to determine the concentration of the sample 

which is reported as mg/kg. 

5.0 Calculations 

Calculation of the linear regression of the standards is required to determine 

concentrations of the samples. The curve generated from the standards is t~en used to 

determine sample concentrations. 

6.0 Interferences 

Interferences may be caused by chromium, nitrate, sulfide, and silicate. Interferences are 

determined by analyzing a 10-ml sample on the spectrophotometer that has been spiked 

with 0.01 ml of the 2,000 _ppm phosphate stock solution. If a difference of greater than 

10 percent is observed between the actual and calculated concentrations, interferences 

are present and dilution of the sample is required to obtain accurate data. Dilution ratios 

are as follows: 
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Sample Volume Water Volume 

2 8 

1 9 

0.5 9.5 

0.1 9.9 

7 .o Quality Control Requirements 

SOP No. BAC01& 
ReviaionNo.O 

D••: 3-8-82 
Page4"of4 

Dilution. Factor 

5 

10 

20 

100 

Quality control (QC) requirements are satisfied through the preparation of blanks (10-ml 

DI water and 1 PhosVer powder pillow). If a series of samples are to be _run, one out of 

every ten samples are to be blanks. If significant concentration are noted in the blank 

sample, this concentration is subtracted from the sample concentrations obtained. 
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STANDARD OPERATING PROCEDURE 

MICROBIAL ENUMERATION ANALYSIS 

1 .o Principle 

SOP No. BACOOI · 
Revilion No. 0 

Date: 3-8-82 
Page 1 of 3 

Viable bacterial cells of sufficient quantity are required for effective bioremediation. 

This test permits the quantification of bacteria from natural environments. 

Heterotrophs or specific contamin~nt degrading bacteria can be enumerated. 

Bacteri~I density is reported as colony-forming units (CFU) per milliliter (ml) of 

water or gram (g) of dry soil. A CFU is assumed to represent one bacteria. 

Derived from Standard Methods for the Examination of Water and Wastewater. 
17th Edition. 

2.0 Equipment 

• Carbon-free mineral salts agar plates 

• Dilute nutrient agar plates 

• Sterile 1 percent sodium pyrophosphate and 0. 1 percent 
polyvinylpyrrolidone-360 (PVP) in deionized (DI) water 

• Sterile 10-ml dilution tubes 

• 1-ml sterile disposable pipettes 

• Waring blender with steel container 

• Sterile 50-ml screw cap tubes 

• Alcohol 

• Glass plate spreader 

• Petri dish turntable 
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• Volatile hydrocarbon source (gasoline, diesel, benzene, toluene, and 

xylene [BTX]) 

• Quebec colony counter. 

3 .o Procedure 

1. Weigh 5 g-of soil/sludge into the blender. 

2. Add 45 ml of PVP. 

3. Homogenize by running the blender twice at high speed for 10 seconds 

with a 10-second rest interval between mixings. Decant mixture into 

50-ml tube and seal. 

4. Perform 10-fold serial dilutions on the homogenized mixture.- Aqueous 

samples are not pretreated with PVP; they are plated as received. The 

dilution concentrations are determined by the anticipated concentration 

of bacterial concentrations within the sample. A five order of 

magnitude range of dilutions is plated. 

5. The nutrient agar plates should be plated one order of magnitude 

higher than the corresponding mineral agar plates. 

6. Using the glass plate spreader and turntable, 0.1 ml of the appropriate 

dilutions is plated on the two types of agar media • 

7. Samples plated on the mineral salts agar are placed in the desiccators 

along with the appropriate hydrocarbon source. Samples plated on the 

nutri~nt agar are placed in a protected area away from hydrocarbon 

sources. Plates are incubated at 20°C. 
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8. After the appropriate incubation time, the bacterial colonies are 

counted with the Quebec colony counter. Results are recorded as CFU 

per ml of groundwater or per gram of dry soil. The inoculated plates 

should be incubated the same number of days, approximately 3 to 7 

days for nutrient agar and 7 to 14 days for mineral agar. The actual 

incubation time depends on the growth response of the bacteria. 

4.0 Calculations 

Water samples: Colony Count X Dilution Factor = CFU per ml 
Soil samples: (Colony Count X Dilution Factor) X (Wet Wt/Dry Wt) = CFU/gm 

dry soil. 

5.0 Interferences 

None. 

6.0 ac Requirements 

Sterility testing of agar medium. 
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STANDARD OPERATING PROCEDURE 

OXYGEN ANALYSIS 

1.0 Principle 

SOP No. BACOZI 
RmaicmNo.O 

DaliD: 4-11-9'1 
.. c I al3 

Procedure describes the operation of IT' s proprietary oxygen detection system. The system is 
useful for quantifying gaseous and dissolved oxygen and oxygen chemically combined as 
hydrogen peroxide. IT Proprietary Method. 

2.0 Egpipment 

• Proprietary oxygen detector (Described by Graves and Greenbaum, 1989, Plant 
Physiology 90:246-250; Graves, Lang, and Leavitt, 1992, Proceedings A WMA In 
Situ . Waste Treatment Symposium (in press). Software copyrighted by duane 
Graves, IT Corporation. 

• · Deioni7.ed water 

• Catalase enzyme (10,000 to 25,000 units/mL), if hydrogen peroxide is being 
measured (source is not critical, Aa,emillps ni1er and bovine liver catalase has been 
used. Sigma Chemical is the supplier.) 

• Gas tight syringes, 0-100 µLand 0-500 µL 

• 1 mL tuberculin syringes with hypodermic needles (gauge 22, 1 inch works well for 
most applications 

3.0 Standards 

Standards for calibrating the detector may be any one of the following depending on the range 

of oxygen to be quantified: 
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• Air 
• Pure Oxygen 
• Oxyg~nated Water 

4.0 Procedure 

SOP No. BACOZI 
RCYWIII No. 0 

DIie: 4-11-92 
Plp2af3 

1. Add water to insure that the septum in the injection port on the oxygen detection device 
is submerged. Add 0.2 mL of concentrated catalase enzyme to the water if oxygen 
content of hydrogen peroxide is to be quantified. 

2. Start computer, load GWBasic, load and run oxygen program (024881m), specify 
parameters as prompted. Select calibration option when it is presented. 

3. Specify between 4 and 7 calibration points using either air, oxygen, or aerated water. 

4. Inject calibration samples as prompted. 

5. Record slope of the calibration line, save the data using an eight (8) character or less fill 
name. 

6. Select "Collect Data" from computer menu. 

7. Specify the amount of sample to be injected, follow computer prompts, and inject 
sample. 

8. Save the data to either the computefs hard drive or a floppy disk. 

9. Repeat steps 5 through 7 for each sample. 

5. O Calculations 

None 
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6.0 Interferences 

1. Changes in flow rate of the purge gas. 

-2. Changes in temperature greater than 5°C. 

7 .0 Quality Control Regpirements 

SOP No. BACVZI 
llmlm No. 0 
DIie: 4-11-92 

Plp2afJ 

Aerated, deoni7.ed water at known temperature, air, or oxygen samples are routinely measured 
to verify accuracy of the calibration curve. Quality control samples are injected every two hours 
or in one of every ten samples. At STP the oxygen content of aerated water should be 
approximately 9 mg/L, 298 mg/L for air, and 1426 mg/L for oxygen. The precision of the 
instrument is 1 mg/L under normal operating condition. 
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STANDARD OPERATING PROCEDURE 

ELECTROMETRIC AMMONIA ANALYSIS 

1 .0 Principle 

SOP No. BAC022 
Reviaion No. 0 

Date: 3-9-82 
Pege 1 of 4 

The ammonia electrode has the capability of measurir:-g dissolved ammonia in an 

aqueous solution. A 2M KCI solution ,s used to extract the ammonia from soil for 

analysis using the electrode. 

2.0 Equipment 

• Model 95-12 Orion Ammonia Electrode 

• Orion pH/mV meter 

• 2M KCI 
• Ionic Strength Adjuster (ISA) Solution 

• Stir Plate and Stir Bars 

• Shaker Table 

• 50 ml Centrifuge Tubes 

• 30 ml Beakers 

• Pipetter and Pipettes 

• 1000 ppm NH4C1 Standard Solution 
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3.0 Solutions and Standards 

SOP No. BAC022 
Reviaion No. O 

Date: 3-9-92 
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A 2M KCI solution is prepared by adding 74.55 gm KCI to 0.5 l DI water. 

Standards are produced from a 1000 ppm NH4C1 stock solution. This solution is 

prepared by adding 3.82 gm NH4CI into 1 l of deionized water. 2.5 ml of H2S04 

should be added to the stock solution to stabilize the ammonia in the water. 

Standards should then be diluted as follows: 

NH4 STOCK 2M KCI CONCENTRATION (ppm) 

0.1 ml 100 ml 1.0 

1.0 ml 100 ml 10.0 

2.0 ml 100 ml 20.0 

5.0 ml 100 ml 50.0 

10.0 ml 100 ml 100.0. 

4.0 Procedure 

1. Prepare a 1.0, 10.0, 20.0, 50.0, and 100.0 ppm standard solution from the 

stock solution. 

2. Using a pipette, measure 20 ml of each standard into a 30 ml beaker. 

3. To each of the standards add 0.4 ml of ISA solution and a stir bar. Allow 

the standards to stir for a few seconds . 

4. Measure the five standards using the pH/mV meter set on the mV mode and 

the model 95-12 Orion Ammonia Electrode. 
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5. Calculate the logarithmic curve of the standards using a calculator in the 

statistical mode. 

6. For soils - put 5.0 grams of dry, crushed soil _into a 50 ml centrifuge tube 

and add 20 ml of 2M KCI. Seal the tube and place on a shaker table at 250 

rpm for at least 1 hour. 

7. Place the KCl-soil into a 30 ml beaker. Add a stir bar and place on a stir 

plate. 

8. Add 0.4 ml of the ISA solution to the slurry and allow the slurry to mix for a 

few seconds. 

9. Measure the slurry using the electrode. 

10. For groundwater - add 0.4 ml of the ISA solution and a stir bar to 20 ml of 

sample. Stir for a few seconds and read the sample with the electrode. 

11. If the mV reading is out of the 1-100 ppm range, then dilute using the 2M 

KCI solution. If the mV reading is below the 1.0 ppm standard reading, then 

calculate the reading into a ppm amount. For soils multiply by 4 ( 1 :4 is the 

soil to KCI ratio). If the final ppm is below 1 ppm, then the sample is 

reported as being below the detection limit. 

5.0 Calculations 

The curve generated by the calculation of the logarithmic regression of the 

standard is used to determine the sample concentrations. 
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6.0 Interferences 

SOP No. BAC022 
Reviaion No. O 

Date: 3-8-92 
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Temperature may affect the mV reading, so it is recommended that both standards 

and samples be analyzed at room temperature. While ionic-species cannot cross 

the gas-permeable membrane, the level of ions in solution can change the solubility 

of ammonia. The standards and samples should have about the same level of ions 

in the solutions. 

7 .O Quality Control Requirements 

Follow Orion's specification for the model 95-12 Ammonia Electrode. 
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STANDARD OPERATING PROCEDURE 

pH ANALYSIS 

1 .o Equipment 

• 40-milliliter ·(ml) glass vial 

• pH meter with reference electrode 

• pH 4, 7, and 10 standardization buffers 

• 5-ml pipette 

• Deionized (DI) water. 

2.0 Procedure 

SOP No. 014 
ReviaionNo.O 

Date: 3-9-92 
Page 1 of 1 

1. Weigh 5 grams (g) of air-dried soil into the 40-ml vial or place 10 ml 

of aqueous sample into a vial. 

2. With the pipette, add 5 ml of DI water. 

3. Mix thoroughly for 10 seconds. 

4. Let stand for 10 minutes. 

5. Calib~ate the pH meter with the standardization buffers. 

6. Insert the pH electrode into the soil suspension and swirl gently. 

7. Read the pH on the calibrated pH meter. Record as soil pH in water. 
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8. Procedure derived from U.S. EPA Method 150. 1 and Methods of Soil 

Analysis Part 2, Second Edition, pp 206-207. 
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[I] INTERNATIONAL 
TECHNOLOGY 
CORPORATION · Memorandum 

To: 

From: 

Subject: 

K. Brown, Knoxville 
Date: 

February _16, 1993 

J. Sanseverino, Knoxville 

14C-ANTHRACENE MINERALIZATION FOR WESTON 

Six Weston batch study samples from t = 3 weeks were analyzed for 
radiolabeled anthracene mineralization as a confirmation of bacterial activity. 
All samples were incubated with radiolabeled anthracene (209,000 dpm) for 
two weeks. Two ml of slurry (in a 25 ml Teflon-sealed vial) from each sample, 
including the mercuric chloride inhibited controls (#3 and #4), displayed 
mineralization activity against anthracene. This study will be repeated with t 
= 6 week samples to determine if there is any change in the activity level. 
The results indicate that carbon dioxide was produced from the radiolabeled 
anthracene which is a direct result of microbiological activity. 

If you nee·d more information, let me know. I will keep the raw data in my files 
for now. 

Table 1 
Percent 14C-carbon dioxide produced from 14C-anthracene from t = 3 week 

samples. 

Percent 14C-Carbon Dioxide Produced 
Sample #1 #1 #2 #2 #3 #4 

Average 13.8 
s01 1 .3 

DUP DUP 
16.5 
3.6 

12.0 
o.s 

12.0 
0.3 

15D - Standard Deviation 

JS/2-93f,./Kandi29.w• 

16.6 
1 .9 

11 .5 
0.2 



(I] INTERNATIONAL 
TECHNOLOGY 
CORPORATION Memorandun: 

To: 

From: 

Subject: 

K. Brown, Knoxville · 
Date: 

March 2, 1993 

J. Sanseverino, Knoxville 

14C-ANTHRACENE MINERALIZATION FOR WESTON 

Six Weston batch s,udy samples from t = 6 weeks were analyzed for 
radiolabeled anthracene mineralization as a confirmation of bacterial activity. 
All samples were incubated with radiolabeled anthracene (228,000 dpm) for 
two weeks. Two ml of slurry (in a 25 ml Tefion-sealed vial) from each sample, 
including the mercuric chloride inhibited controls (#3 and #4), displayed 
mineralization activity against anthracene (Table 1 ). The results indicate that 
radiolabeled carbon dioxide was produced from the radiolabeled anthracene 
which is a result of microbiological activity. The amount of radiolabeled carbon 
dioxide produce at t = 6 weeks is twice as high as the amount of radiolabeled 
carbon dioxide produced at t = 3 weeks. · · 

Specific anthracene-degrading bacteria were below quantitation limits for the t 
= 6 week samples (Table 2). 

Table 1 
Percent 14C-carbon dioxide produced from 14C-anthracene from t = 6 week 

samples. 

Percent 14C-Carbon Dioxide Produced 
Sample #1 #1 #2 

DUP 
Average 23.7 22.9 23.3 
s01 1 1 6.1 

1S0 - Standard Deviation 
2NA - Not Available 

JS/3-83/;a/1Cancli28.w• 

#2 #3 
DUP 
NA2 22.2 
NA 0.1 

#4 

20.1 
3.8 

44-8-85 



rn INTERNATIONAL 
TECHNOLOGY 
CORPORATION Memorandum 

To: 

From: 

Subject: 

K. Brown, Knoxville Date: May 26, 1993 

J. Sanseverino, Knoxville 

1~C-ANTHRACENE MINERALIZATION FOR WESTON 

A sample from the final reactor slurry was received on May 10, 1993 for 14C
anthracene mineralization assay as a confirmation of bacterial activity. Eight 
vials with 2 milliliters of slurry each were set-up; 3 were used as inhibited 
controls and 5 were used as test samples. All samples were incubated with 
radiolabeled anthracene (554,500 dpm) for two weeks. All five replicates · 
displayed mineralization activity against anthracene. An average of 117,600 
dpm was recovered as 14CO2 which represents 21 .2 percent of the added 
radiolabel. · The results indicate that radiolabeled carbon dioxide was produced 
from the radiolabeled anthracene which is a result of microbiological activity. 

If you need more information, let me know. I will keep the raw data in my files 
for now. 
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rn INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

SAMPLE RECEIPI' ACKNOWLEDGEMENT/NONCONFORMANCE 

Date: 05/19/93 

IT-Biotechnolcw- Applications Center 
312 Directors Drive 

. Knoxville, TN. 37923 
Attention: Kandi Brown 

Project Code : ITDK54104 
Client Number : 3083 

Subject: Weston 

On 0S/14/93, one (1) soil sample arrived at the ITAS-Knoxville, Tenneuee, laboratory 
from IT-Biotechnology Appll~tions Center, Knoxville, Tenneuee. 

The following nonconformance(s) were noted at the time of receipt. 

SAMPLE RECEIVED: 

[ ] Broken/Leaking 

[ X ] Without proper presenative 

[ ] In improper container 

[ ] With incomplete/unclear paperwork 

[ ] Holding time exceeded at time of receipt 

[ ] With custody seal missing or broken 

[ ] Other 

COMMENTS: The cooler was received at a temperature of 9 deg. C. 

Regional Ollice 
5815 Middlebrook Pike• Knoxville. Tennessee 37921 • 615-588-6401 



INTERNATIONAL TECHNOLOGY CORPORATION 

CORRECTIVE ACTION: 

[ ] Client was verbally notified. 

[ ] Client was informed in writing. 

[ X ] Sample(s) procesRCI as received. 

[ ] Sample(s) on hold until notified by client. 

COMMENTS: 

We appreciate this opportunity to offer our senices to you. If you have any qestions, 

please contact me at y 

Date: 5-\tf-'IJ 

Enclosure(s}: ARCOC 
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ITEM ORIGINAL TEST PLAN PROPOSED RATIONALE 
MODfflCATION 

Maintenance of dissolved Hydro1en peroxide addition to Pure OXJlen pur1in1 of 40 '5 slurry density is too thick to be introduced into 
oxygen during batch testing slurry. Daily monitoring of slurry headspace. Daily monitoring the oxygen probe. Pursinl of the headspace with Oz 

DO usin1 IT oxygen probe. of DO in headspace. in combination with continued mixin1, will maintain 
Headspace will be maintained adequate dissolved oxy1en in the slurry while 

saturated with Oz. maintainin1 the integrity of the hatmenta. The use 
of conventional membrane DO probes was 

considered, however• they are unreliable in slurries 
and would require openin1 the treatments daily. 

. Batch treatment sampling Teflon tubing inserted through a Teflon septum ad teflon screw Slurry density to thick to be withdrawn with ori1inal 
device teflon cap. Samples withdrawn cap. Sample withdrawn system. 

using gas-ti1ht syringe. through pipetting. 

Initial batch treatment volume 1,000 mL or zero hetdspac:e 900mL The reduced volume does not affect the aalytical 
re1ime and allows for improved aeration in the event 

that DO is maintained usin1 Oz pur1in1. 

Batch treatment sluny 20 and 30'5 or Eimco 30ad 40'5 Recommended by Eimco durin1 initial testin1. 
densities recommendation (pg 4-3 of Test 

Pia) 

Stir bars in batch treatments Each treatment-contained a stir bar No stir bars. Maual mi.xing During rotation it was feared that the stir bars would 
prior to sample collection. break the treatment vessels. 

Modified tube rotator speed 200 rpm 6 rpm Modified tube rotator cannot be safely operated at 
200 rpm. 6 rpm provides more than adequate 

mixing. safely. 

Soil quantity ISO lb IO lb of sieved material for Wet sieving process is pmducin1 approximately 42 lb 
batch study. 165 lb of sieved of soil (dry weiaht)/150 lb sieved. lacmued slurry 

material for reactor density. 
investiption. The estimate 

volume of unsieved material is 
approximately 740 lb. 
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Weston Batch Slurry Study; IT Project No. 408491 

TO Oxygen Data 
·oate . Units 30% 30%-dup 40% 40%-dup 30-k . 40-k 

12/16 02 mg/I 174.00 242.00 13.00 52.00 255.00 17.00 
ORP mV +32 +15 -58 -70 +26 -58 
Uptake mg/I-hr 6.14 5.82 6.88 6.70 5.76 6.87 

12/17 02 mg/I 631.00 406.00 384.00 96.00 448.00 2.00 
ORP mV 
Uptake mg/I-hr 4.02 5.06 5.17 6.50 4.87 6.94 

12/18 02 mg/I 824.00 814.00 790.00 726.00 886.00 799.00 
ORP mV 
Uptake mg/I-hr 3.13 3.18 3.29 3.58 · 2.84 3.25 

12/21 02 · mg/I 532.00 541.00 67.00 11.00 585.00 90.00 
ORP mV 
Uptake mg/I-hr 4.48 4.44 . 6.63 6.89 4.24 6.53 

12/22 02 mg/I · 611.00 648.00 122.00 174.00 624.00 99.00 
ORP mV 206.00 203.00 144.00 130.00 199.00 132.00 
Uptake mg/I-hr 4.12 3.94 6.38 6.14 4.06 6.49 

12/23 02 mg/I 336.00 355.00 1°7.00 80.00 396.00 27.00 
ORP mV 
Uptake mg/I-hr 5.39 5.30 6.87 6.57 5.11 6.82 

12/28 02 mg/I 291.00 550.00 NA NA 888.00 NA 
ORP mV 198.00 250.00 141.00 160.00 104.00 150.00 
Uptake mg/I-hr 5.60 4.40 6.94 6.94 2.83 6.94 

12/29 02 mg/I 537.00 497.00 189.00 137.00 631.00 193.00 
ORP mV 
Uptake mg/I-hr 4.46 4.64 6.07 6.31 4.02 6.05 

12/30 02 mg/I 174.00 233.00 2.00 3.00 451.00 5.00 
ORP mV 
Uptake mg/I-hr 6.14 5.87 6.94 6.93 4.83 6.92 

12/31 02 mg/I 150.00 184.oo· 4.00 3.00 443.00 4.00 
ORP mV 
Uptake mg/I-hr 6.25 6.09 6.93 6.93 4.89 .6.93 

. , 



Weston Batch Slurry Study; IT Project No. 408491 

1/4 02 mg/I 182.00 203.00 3.00 32.00 361.00 3.00 
ORP mV 
Uptake mg/I-hr 6.10 6.00 ·6.93 6.80 5.27 6.93 

1/5 02 mg/I 88.00 105.00 4.00 6.00 296.00 9.00 
ORP mV 
Uptake mg/I-hr 6.54 .. 6.46 6.93 6.92 5.57 6.90 

1/6 02 mg/I 148.00 179.00 4.00 4.00 360.00 326.00 
ORP mV 
Uptake mg/I-hr 6.26 6.12 6.93 6.93 5.28 5.44 

1/7 02 mg/I 129.00 153.00 19.00 7.00 343.00 314.00 
ORP mV 
Uptake mg/I-hr 6.35 6.24 6.86 6.91 5.36 5.49 

1/8 02 mg/I 688.00 159.00 60.00 7.00 318.00 398.00 
ORP mv 
Uptake mg/I-hr 3.76 6.21 6.67 6.91 5.47 5.10 

AVG 02 mg/I 366.33 351.27 111.87 89.20 486.07 152.40 
ORP mV 202.00 226.50 142.50 145.00 151.50 141.00 
Uptake mg/I-hr 5.25 5.32 6.43 6.53 4.69 6.24 



Weston Batch Slurry Study; rr Pro)ect No. 408491 

T3 - Oxygen Data 
Date Units 30% 30%-dup 40% 40%-dup 30-k 40-k 
1/11 02 mg/I 

OAP mV 254.00 266.00 52.00 22.00 ·276.00 147.00 
Uptake mg/I-hr 

1/12 02 mg/I 371.00 782.00 820.00 772.00 939.00 879.00 
OAP mV 
Uptake mg/I-hr 47.04 29.92 28.33 30.33 23.38 25.88 

1/14 02 mg/I 491.00 701.00 614.00 814.00 811.00 962.00 
OAP mV 
Uptake mg/I-hr 42.04 33.29 · 36.92 28.58 28.71 22.42 

1/18 02 mg/I 903.00 858.00 779.00 707.00 877.00 1002.00 
OAP mV 
Uptake mg/I-hr 24.88 26.75 30.04 33.04 25.96 20.75 

1/29 02 mg/I 992.00 957.00 813.00 793.00 848.00 NA 
OAP mV 
Uptake mg/I-hr 21.17 22.63 28.63 29.46 27.17 62.50 

AVG 02 mg/I 551.40 659.60 605.20 617.20 695.00 568.60 
OAP mV 254.00 266.00 52.00 22.00 276.00 147.00 
Uptake mg/I-hr 27.03 22.52 24.78 24.28 21.04 26.31 

(. 
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EPA Method 6010 
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rn INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

IT Corporation 
312 Directors Drive 

. Knoxville, TN 37923 
Attn: Kandi Brown 

Job Number: ITDK 54005 

ANALYTICAL 
SERVICF.S 

CERTIFICATE OF ANALYSIS 

This is the Certificate of Analysis for the following samples: 

Client Project ID: 
Date Received by Lab: 
Number of Samples: 
Sample Type: 

I. Introduction 

Weston 
05104/93 
Three (3) 
Solid 

May 26, 1993 

P.O. Number: 580000.045 

On 05/04/93, three (3) solid samples anived at the ITAS-Knoxville, Tennessee, laboratory from IT 
Biotechnology Applications Center, Knoxville, T,aDJJeSsee. in support of the Weston project. The list of 
analytical tests performed, as well as date of receipt and analysis, can be found in the attached report. 

II. Analytical Resplts/MethQdolm 

The analytical results for this report are presented by analytical test. F.ach set of data will include sample 
identification information and· the analytical results. Please note that the data ~ not blank corrected. 

The samples were analyml for volatile organic compounds by gas chromatography/mass spectroscopy (GC/MS) 
b~ OD EPA SW-846 3rd edition, method 8240. 

Reviewed and Approved: 

. ~r~~< 
Alyce.Moore . 
Laboratory Manager 

, 

American Council al Independent Laboratones 
International Association 01 EnVironmentCll Testing laboratories 

American Association lor Laboratory Accreditation 

IT ADalytlcal S.fflc:el, Slll llldcllemook PID. IMnWe. TN 37921 



IT Corporation 
May 26, 1993 

Client Project ID: Weston 

IT ANALYTICAL SERVJca 
581 S MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: ITDK 5400_ 

The samples were analyzed for the requested metals by inductively coupled argon plasma spectroscopy 
(ICP) based OD EPA method 6010. . 

The samples were analyzed for sulfide based on EPA method 9030. 

m. Oualitt Control 

Routine laboratory level I QC was followed. 

The volatiles analyses were performed by purge and trap with a J & W DB-624 megabore column on a 
Finnigan OWA GC/MS/DS. The sample showed poor surrogate recoveries and was reanalyzed. The 
results of the second analysis were consistent with the first results, indicating that the matrix was 
responsible for the outliers. Both sets of data were submitted for comparison. There were no problems 
seen in final data review. 

The samples were digested on 05/14/93 for ICP; the requested metals were analyml by ICP on 05/20/93. 
All run QC was acceptable. No problems were encountered. . 

The samples were analyml for sulfide by iodometric titration. Two grams of sample were added to 200 o · 
of DI water; the solution was agitated with a magnetic stirrer and titrated according to the referenced 
method. The results are reported as water-leacbable concentrations of the analyte. No problems were 
encountered. 

2 



IT· Corporation 
May 26, 1993 

Client Project ID: Weston 

Client Sample ID: RX Slurry 
Lab Sample ID: XX3102 

~gmuound 

chloromethane 

bromometbane 

vinyl chloride 

cbloroetbane 

methylene chloride 

acetone 

carbon disulfide 

1, 1 ~cbloroethene 

1,1 ~cbloroetbane 

1,2-clicbloroethene (total) 

chloroform 

1,2-clichloroedlane 

2-bucanone 

. 1, 1, 1-tricbloroetbane 

carbon tetrachloride 

vinylaccwe 

bromodichloromelbane 

VOLATll.E ORGANIC COMPOUNDS 

Results in pg/kg (ppb) 

Sample Mattix: Soil 

~gncentration Compougd 

29 u 1,2~cbloropropane 

29 u cis-1,3~cbloropropene 

29 u tticbloroedlene 

29 u dibromocblorometbane 

12 BJ 1,1,2-tticbloroedlane 

29 u bea:reae 

14 u trau-1,3~cbloropropea.. 

14 u bromoform 

14 u 
14 u 2-he.xanoae 

14 u tettacblowaetbene 

14 u 1,1,2,2-tettacblometbane 

29 u toluene 

14 u cblorobea:rme 

14 u ethy~beanme 

29 u Stymie 

14. U xyleaes (total) 

IT· ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: ITDK 54005 

Concentration 

14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
29 u 
29 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 

U - Compound was analyml for b1ll not clerec&ed. 1be munber is the deteclioa limit for the sample. 
J - lndicarcs an otimared value leu lhlD the der.eclioa limit. 
B - Analyte was found in the blank u well as the sample. 

Dare of Analysis: 05/18193 · 

3 \YOLATIU\TCL.FIM .,IJIR 
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IT Co1p0ration 
May 26, 1993 

Client Project ID: Weston 

Client Sample ID: RX Sluny 
Lab Sample m: XX3102 

ADDmONAL VOLATILE ORGANIC COMPOUNDS 

Results in "g/kg (ppb) 

Sample Mamx: Soil 

IT ANALYTICAL SERVICE!. 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: ITDK 5400!.. 

Tentative Identification Cl) 
None detected 

Conc;eptratipn(2) 

Remarks: (I) ldcmific:alion is based OD compurer scum of du, NIST Ubmy. 
(2) Concemnlion is based OD a nspome facror of 1.00 relalive to du, imer1111 Slllldald. 

4 \VOLATIU!\ta..FIM .,IJ 

617 119 



IT Corporation 
May 26, 1993 

Client Project ID: Weston 

Client Sample ID: RX Sluny RE 
Lab Sample ID: XX3102 

Conmound 

chloromedume 

bromomedume 

vinyl chloride 

cbloroedume 

methylene chloride 

acetone 

carbon disulfide 
. 

l, 1-dichloroetbene 

l, 1-dichloroedume 

l ,2-dichloroetbene (total) 

chloroform 

1,2-dichloroedume 

2-butanone 

. 1, 1, 1-tricbloroetbane 

carbon tetrachloride 

vinyl acetate 

bromodichlorometbane 

VOLATILE ORGANIC COMPOUNDS . 

Results in l'g/tg (ppb) 

Sample Mattix: . Soil 

Cgns;atration Ccmmoupd 

29 u l ,2-clicbloropropane 

29 u cis-1,3-clicbloropropene 

29 u tricbloroethene 

29 u dibromocblorometbane 

so B 1,1,2-trichloJnelbane 

16 BJ benmle 

14 u trana-1,3-dicbloropropene 

14 u bromoform. 

14 u 4-medlyl-2-pentanone 

14 u 2-heunone 

14 u tettacbloroedume 

14 u 1,1,2,2-tettacbloroetbane 

29 u toluene 

14 u cblorobeazeae 

14 u etbytbenzate 

29 u styrene 

14 · U xylenes (total) 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: ITDK 5400S 

Concentration 

14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
29 u 
29 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 

U - Compound was analyad for but not detecred. 1be number is the dlalcdon limit for thi sample. 
B - Allalyte was fopnd in the blank as well as the sample. 
J - lndicalel an estimaled value l• than the detec:&ion limit. 

DIie of Analysis: 05/18/93 . . , 

5 \VCXATILl\,a..FIM .,IMII 
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IT Corporation 
May 26, 1993 

Client Project ID: Weston 

Client Sample ID: RX Slurry RE 
Lab Sample ID: XX3102 

ADDfflONAL VOLATILE ORGANIC COMPOUNDS 

.Results in 1&g/kg (ppb) 

Sample Matrix: Soil 

IT ANALYTICAL SERVICES 
5815 MmDLEBROOX PIKE 
KNOXVILLE. TN 

Job Number: ITDK 5400!. 

Tenwive ldmtification {1) 

None detected 

Concmtralion {2} 

Remarks: (1) ldcmificalion is baled OD compuler search of die NIST Libmy. 
(2) Com:emra&ion is based on a response faccor of 1.00 relllive to die iDranal stalldard. 

6' IVOIATIU\TCL.FIM t/1 

117-1 ., 



IT Corporation 
May 26, 1993 

Client Project ID: ·Weston 

Client Sample ID: Medlod Blank 
Lab Sample ID: VBOS18 

Comggund 

chloromedume 

bromometbane 

vinyl chloride 

chloroedume 

methylene chloride 

acetone 

carbon disulfide 

1, 1 ~chloroedlene 

1, 1 ~cbloroetbane 

1,2~cbloroedlene (total) 

chloroform 

1.2~chloroetbane 

2-butanone 

l , 1, 1-trichloroetbane 

carbon tetracbloride 

vinyl acewe 

bromodichlorometbane 

VOLATILE ORGANIC COMPOUNDS 

Results in l'g/kg (ppb) 

Sample Mattix: Soil 

Concentration Compound 

10 u 1,2~chloropropane 

10 u cis-1,3~cbloropropene 

10 u tricbloroedlene 

10 u dibromocblorometbane 

4 J 1, 1,2-tricbloroerbane 

7 J benzene 

5 u tram-1,3~cbloropropme 

s u bromoform 

s u 4-medlyl-2-

s u 2-heunone 

s u tmacbloroedlene 

s U. 1,1,2,2-telnl:blO"Oefbane 

10 u toluc:ae 

5 u cblorPbenzme 

5 u ethylbenm,e 

10 u styrene 

5 u ll)'leaes (total) 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 

· KNOXVILLE. TN 

· Job Number: ITDK 54005 

Concentration 

s u 
s u 
s u 
s u 
s u 
s u 
5 u 
s u 

10 u 
10 u 
s u 
s u 
s u 
s u 
s u 
5 u 
s u 

U - Compound was aaalyr.ed for but DOt dellc:lld. 1be number is 1111 dlrecdon limit for 1111 sample. 
J - lndicaleS an estimaled value leu tblD 1111 cllrlctiOD limit. 

Dare of Analysis: 05/18/93 

, 

7 · WOLATILI\TCI..FllM .,11111 
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IT Cor;,oration 
May 26,· 1993 

Client Project ID: Weston 

Client Sample ID: Method Blank 
Lab Sample ID:. VBOS18 

ADDMONAL VOLATll.E ORGANIC COMPOUNDS 

Results in 1&g/k& (ppb) 

Sample Matrix: Soil 

IT ANALYTICAL SERVI~ 
5815 MIDDLEBROOK PIKE 

. KNOXVILLE. TN 

Job Number: ITDK S400., 

.• 

Tentative Identification CU 

None detected 

Concentration <2) 

Remarks: (1) ldemific:lliOD ii based OD computer search of Ille NIST Ubmy. 
(2) Concemralion ii based on a respODII fa&:ror of 1.00 relalive to Ille imemal standard. 

8 WOLATILI\TCL,l'IM .,IJ 



IT Corporation 
May 26, 1993 

Client Project ID: Weston 

. son. SURROGATE PERCENT RECOVERY SUMMARY 

....... . . 

•• :'II. VOL&TILE 

Toluene-DI BFB 
Client Smmle m <81-1171)• (74-121$)• 

RXSluny 116 66 •• 
RX Sluny RE 126 •• 64 •• 
Method Blank 100 93 

• Values in parmdlesil repraem QC limill. 
•• - Values ouuide nquimd QC limill. , 

9 

IT ANALYTICAL SERVICES 
581 S MmDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: ITDK 54005 

1,2 Dichloroetbane-D4 
(70-121$)• 

92 

98 

97 

·\VQIATILl\TCLFDI 4113111 



IT Corporation 
May 26, .1~3 

Client Project m: Weston 

Client Sample ID: Effluent 1-3 
Lab Sample ID: XX3103 

~isealion Dare: 05/14/93 
Analysis Dare: 05/20/93 

PRIORITY POLLUTANT METALS ANALYSIS 

Results in mg/kg (ppm) 

Compougd 

arsenic 

barium 

cadmium 

chromium 

lead . 

Sample Mmm: Soil 

Qmp;ptptjgn 

11.8 

45.5 

1.7 

8.4 

· 32.0 

IT ANALfflCAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number:- ITDK 54005 

U - Compound wai lllllyml for but aat derlcrld. Thr m1mber ii die dlllCdcm Umlt for die sample. 
B - Value purer drm imUuma11 derlclioll limit, but l• tb111 acm1r1111 nquimd quamitalicm limit. 

, 

. ' 10 \VOLATILI\Ta..FIM .,, 



IT Corporation 
. ·May 26, 1993 

· Client Project ID: Weston 

Client Sample ID: INF32693-02 
Lab Sample ID: XX3104 

Digestio~ Dase: 05/14/93 
. Analysis Dase: 05/20/93 

, 

· PRIORITY POLLUTANT METALS ANALYSIS 

Resulrs·in JD8/q (ppm) 

Compound 

arsenic 

barium 

cadmium 

chromium 

lead 

Sample Matrix: Soil 

11 

Commtration 
35.3 

61.7 

1.2 

8.1 

29.6 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: ITDK 54005 

., 

\VOlATIU\TCLFIM ttl:wl 
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IT Corporation 
·May 26, 1993 

Client Project ID: Weston 

Client Sample ID: RX Slurry 
Lab Sample ID: XX310S . 

Digestion DIie: 05/14193 
Analysis DIie: 05/20193 

, 

PRIORITY POLLUTANT METALS ANALYSIS 

Results in mg/kg (ppm) 

~I~ Mmm: Soil 

Compound Congmtradon 

arsenic 27.2 

barium 62.9 

cadmium 1.8 

chromium 10.0 

lead 32.4 

12 

IT ANALYTICAL SERVICE! 
5815 MIDDLEBROOK PIKE 
·KNOXVILLE. TN 

Job Number: ITDK 5400 

. \V~11LI\TCLPIII 411:S.-



.IT Corporation 
May 26, 1993 

Client Project ID: Weston 

Client Sample ID: Method Blank 
Lab Sample ID: PBS-12370 

Digestion Dare: 05/14/93 
Analysis Dare: 05/20/93 

PRIORITY POLLUTANT METAI.3 ANALYSIS 

ResullS in mg/kg (ppm) 

. Compound 

arsenic 

barium 

cadmium 

chromium 

lead 

Sample Matrix: Soil 

Concemraligg 

4.000 u 
0.200 u 
o.,oo u 
1.000 u 
4.000 u 

IT ANALfflCAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: ITDK 54005 

U • Compound WU aulyr,ed for bul aat dlrec:rld. 'Dlfl mamJ- ii tbe cllllcdoD limit for tile Sllllple. 

, 

13 \VOLATIU\TCLFIM .,.. 



IT Corporation 
May 26, 1993 

Client Project ID: Weston 

Client $fmple ID 
Method Blank 

Effluent 1-3 

Rx Slurry 

. 
D111: of Analysis: 05/11193 

SULFIDE ANALYSIS 

Results in mg/q (ppm) 

Sample Mattix: Soil 

Lab Samplt; ID 
P5050 

XX3106 

.XX3107 

IT ANALYTICAL SERVICE!. 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: ITDK 5400~ 

Result 
40 U 

480 

140 

u - Compound WU lllllyzed for blll DDl cleflC:r.e&t Tile number ii tbe dealcdm Umlt for die umple. 

14 \~'IILI\TCL.PIII .,u, 



SEM' BY: 5-21-93 ;12:04PM ;ITAS-KNOXVILlf/ NBRK-t 615-531-7335;# 6/ 9 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHBBT 

I EPFWBNT 1-3 
contract: WESTON_ Lab Name: ITAS_DOXVILLZ. ____ _ 

Lab Code: ITSTU_ Case No.: 54005 SAS Ho.: SDG No. : EFFWE 

Matrix (soil/water): SOIL_ La~ Sample ID: XX3103_ 

Level (low/med): ID11_ Date Received: 05/04/93 

I Solids: 100.0 

concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration C Q M 

,,21-,0-s Xlu■1.num - RR 
7440-36-0 Antimony:- - NR 
7440-38-2 Arsenic - 7 ii.I - p 
7.a40-39-3 Barium - 7 4!5.5 - p-
1,,0-,1-1 Beryllium - NI 
7440-43-9 Cadmium ;, 1.1 - p 
7440-70-2 ca1c1u11- - NR 
7440-47-3 Chromium_ i? 8.4 - p 
7440-48-4 Cobalt - NI 
7440-50-8 Copper_ - NR 
7439-89-6 Iron - NR 
7439.-92-1 Lead " 32.0 - p 
7439-95-4 Magnesium - NR 
7439-96-5 llan9anes• - NR 
7439-97-6 MerCU!'J' - NR 
7440-02-0 Nickel - - NR 
7440-09-7 Potasalwii - NR 
7782-49•2 Selenium_ - NR 
7440-22-4 Silver - NR 
7440-23-5 SocUu11- - NR 
7440-28-0 Thallium - NR 
7440•62-2 vanadium - NR 
7440-66-6 Zinc - NR 

cyanide_ - NR -- -
Color Before: BROWN_ Clarity Before: __ _ Texture: SLUDGE 

·color After: YELLOW_ ·Clarity After: CLEAR_ Artifacts: 

Colllllents: 

FORM I - IN 
3/90 



SfNI' BY: 5-21-93 ;J2:04PM ; ITAS-KNOXVILLE/ N8RK◄ 

U.S. EPA• CLP 
1 

INORGANIC ANALYSES DATA SHEET 

615-531-7335:# 7/ 9 

EPA SAMPLE NO. 

INP32693-02 
Lab Name: ITAS_KNOXVILLB ____ _ Contract: WESTON_ 

J.,ab Code; ITSTU_ case No.: 54005 

Matrix (soil/wate~): SOIL_ 

Level (low/med): LON_ 

SAS No.: SDG No. : EFFLUE 

Lab Sample ID: XX3104_ 

Date Received: 05/04/93 

I Solids: 100.0 

Concentration Units (ug/L or mg/kg dry weight): KG/KG 

CAS No. 

,,2,~,u-s 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440•43•9 
7440-70-2 
7440•47-3 
7440-48•4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439•96•5 
7439-97-6 
7440-02-0 
7440-09•7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

" 
Aluminum - RR 
Antimony- ------ - ---- NR 
Arsenic - .,., J5.J - P 
Bariu11 - ---.,.--,1.1 - --- p-
Be~lllum - --- Nff 
CadiliWII ___ ;;, __ i. 2 - ___ P 
Calcium- < - NI Chromium ___ • __ I. I - ___ P 
Cobalt - - NR 
Copper=------ - --- NR 
Iron - ------ - --- NR 

Analyte conce.ntration c Q 

Lead . .........,_, __ J __ 29.6 : ___ P 
Nannea~um NI .,, ------ - ---Nannanese NR 

-:, ------ - ---Nercu- NR 
Nickei,._ ------ - --- NR 
Potass'Iiii ------- - --- NR 
Selenium ------ - --- NR 
Silver - ------ - --- NR 
Sodium- ------ - --- NR 
Thallium ------ - --- NR 
Vanadium------- - --- NR 
Zinc - ------ - --- NR 
Cyanide_ ------ - --- NR --------------- ----- ------- - --- -

Color Before: BROWN_ 

Color After: YELLOW_ 

coiamenta: 

Cl•rity Before: 

Clarity After: CLEAR_ 

Texture: SLUDGE 

Artifacts: 

FORM I - IN 
3/90 



5-21-93 ;J2:04PM ; ITAS-KNOXVIUE/ MBRK .. 615-531-7335:# 8/ 8 

U.S. IPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHBE'l' 

Lab Name: I'l'AS_DOXVILLI._____ Contract: WESTON_ 
RX SWRRY 

Lab Code: ITSTU_ Case No.: 54005 SAS No.: SDG No. : EFFWE 

Matrix (soil/water); 

Le.val (low/med): 

SOIL_ 

LOW_ 

100.0 

Lab sample ID: XX31O5_ 

Date Received: 05/04/93 

I Solids: 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CA8 No. Analyte Concentration c Q " i4z§-§o-5 lluminum ______ - ___ RR 
7440•36-0 An~ia9ny: - NR 
7440-38-2 Araenic ____ ,,_21.2 - P 
7440-39-3 Barium - " 62. 9 - --- p-
7440-41-7 Beullliiii ---- NI 
7440•43-9 Cadmium ___ ., __ i.l - ___ P 
7440-70-2 Calcium- - NI 
7440-47-3 Chromium ___ , __ 1o.O: ~.w 
7440•48-4 Co-alt - n~ 
7440•50•8 Copper= ------ - --- NR 
7439•89•6 Iron ------ - --- NR 
7439•92-1 Lead.......,..,._. ___ il_J2.4 - ___ P 
7439-95•4 Nagneaium - MR 
7439•96-5 Nanganeae ------ - --- NR 
7439-97-6 · Kercu~ ------ - --- NR 
7440-02-0 Nickel - ------ - --- NR 
7440-09-7 Pota&slwi ------ - --- NR 
7782-49•2 Selenium ------ - --- NR 
7440-22•4 Silver - ------ - --- NR 
7440-23•5 Sodium- ------ - --- NR 
7440•28-0 Thalliiia"' ------ - --- NR 
7440-62-2 Vanadium------- - --- NR 
7440-66-fi Zinc - ------ - -.-- NR ----------Cyan1ae ___________ NR 

----- ----- ------- ---- -
Color Before: BROWN_ 

Color After: YELLOW_ 

coaents: 

Clarity Before: 

Clarity After: Cr.BAR_ 

Texture: SLUDCE 

Artifacts: 

FOM I - IN 
3/90 

, 
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m. INTERNATIONAL 
TECHNOLOGY 
CORPORATION . 

IT Corporation 
312 Directors Drive 
Knoxville, TN 37923 
Attn: Kandi Brown 

Job Number: ITDK 54104 

ANALYTICAL 
SERVICES 

. CERTIFICATE OF ANALYSIS 

This is the Certificate of Analysis for the following sample: 

Client Project ID: 
Date Received by Lab: 
Number of Samples: 
Sample Type: 

I. Introduction 

Weston 
05/14/93 
One (1) 
Soil 

June 18, 1993 

P.O. Number: 580000.045 

On 05/14/93, one (1) soil sample arrived at the ITAS-Knoxville, Tennessee, laboratory from IT-Biotechnology 
Applications Center, Knoxville, Tennessee, in support of the Weston project. The list of analytical tests 
performed, as well as date of receipt and analysis, can be found in the attached report. · 

II. Analytical Results/Methodolou: 

The analytical results for this report are presented by analytical test. P.ach set of data will include sample 
identification information and the analytical results. Please note ·that the data are not blank corrected. 

The sample was analyzed for the requested metals by inductively coupled -argon plasma spectroscopy (ICP) 
based on EPA method by method 6010. 

The sample was analyzed for sulfide based on EPA method 376.1. 

Reviewed and Approved: 

4~,,?7lM-<V 
Alyce R. Moore 

· Laboratory Manager 

American Council ol Independent Laboratories 
International Association ol EnVironmental Testing Laboratories 

American Association lor Laboratory Accreditation 

rr Analytical Services, 5815 Middlebrook Pin, KDmmlle, TN ~7921 681-1·89 



IT Coq,oration 
June 18, .1993 

· Client Project ID: Weston 

m. Quality Control 

Routine laboratory level I QC was followed. 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: rIDK 54104 

The sample was digested on 06/04/93 for ICP; the requested metals were analyzed by ICP on 06/08/93. 
No problems were encountered. 

The sample was analyzed for sulfide by iodometric titration. Two grams of sample were. added to 200 ml 
of DI water; the solution was agitated with a magnetic stirrer and titrated acconling to the referenced 
method. The results are reported as water-leachable concentrations of the analyte. No major problems 
were encountered. 

2 



IT Corporation 
June.IS, 1993. 

Client Project ID: Weston 

Digestion Date: 06/04/93 
Analysis Date: 06/08/93 (ICP) 

METALS ANALYSIS 

Results in ma/kg (ppm) 

Sample Matrix: Soil 

Client_Sample ID: Method 
Blank 

Lab Sample ID: PBS-12521 

arsenic 4 u 
barium 0.2 u 
cadmium o.s u 
chromium 1 u 
lead 4 u 

Weston Batch 
30S T6 Week 

XX:4226 

20 

64.S 

3.2 

10 

43 

. . 
IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE, TN 

· Job Number: ITDK 54104 

U - Compound was analyzed for but not detected. the number is the detection limit for the sample. 

68,!'-1-89 



IT C01p0ration 
June 18, 1993 

Client Project ID: Weston 

Date of Analysis: 05/18/93 

SULFIDE ANALYSIS 

Results in mg/ks (ppm) 

Sample Matrix: Soil 

Client Sample m Lab Sample m Result 

Weston Batch 30~ T6 Week :XX4226 520 

Method Blank PS083 100 U 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: !TDK 54104 

U - Compound was analyzed for but not detected. The number is the detection limit for the sample. 

4 



0 

EPA Method 8270 

weston/tmchpl 



rn INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

IT Corporation 
312 Directors Drive 
~oxville, TN 37923 
Attn: Kandi Brown 

Job Number: 11DK S3741 

ANALYTICAL 
SERVICES 

CERTIACATE OF ANALYSIS 

This is the Certificate of Analysis for the following samples: 

Client Project ID: 
Date Received by Lab: 
Number of Samples: 
Sample Type: 

I. Introduction 

Weston 
04/01/93 
Two (2) 
Slurry 

April 30, 1993 

P~o. Number: S80000.04S 

Qn 04/01/93, two (2) slurry samples arrived at the ITAS-Knoxville, Tennessee, laboratory from IT 
Biotechnology Applications Center, Knoxvill~, Tennessee, in support of the _Weston project. The list of 
analytical tests perfonned, as well as date of receipt and analysis, can be found in the attached report. 

II. Analytical Results/Methodolou 

The analytical results for tins report are presented by analytical test. Each set of data will include sample 
identification infonnation and the analytical results. Please note that the data are not blank corrected. 

The samples were analyzed for semivolatile organic compounds by gas chromatography/mass spectroscopy 
(GC/MS) based on EPA SW-846 3rd edition, method 8270. · 

The samples were analyzed for halogenated vola~c organic compounds by gas chromatography based on EPA 
SW-846 method 8010 . .--

Reviewed and Approved: 

~ ~/A~ 
Al~Moore 
Laboratory Manager 

.... 

American Council cl Independent Laboratories 
International Association 01 Environmental Testing u:aboratories 

American Association !or Laboratory Accredltahon 

IT Analytical Services, 5815 Middlebrook Pilce, Knmmlle, TN 37921 681-1·89 



IT Corporation 
April 30, 1993 

Client Project ID: Weston 

m. Quality Control 

Routine laboratory level I QC was followed. 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: ITDK S3741 

The semivolatiles analyses were performed by direct injection of sample extract on a Restek XTI-S 
capillary column on a Fisons VG TRIO-I GC/MS/DS unit. The sample analyses generally went well. The 
high levels of organic material in the sample matrix caused low surrogate recoveries in the original low 
level extractions of Rx 4/1/93 and Influent Feed. The reextractions of these samples were done at a 
medium level to lessen the effects of matrix. · This was successful in providing compliant surrogate 
recoveries; however, the reextractions were eight days beyond sample holding times. The medium level 
reextractions typically detected the same target compounds, but at slightly higher levels. It was considered 
that the data from the medium reextractions more accurately reflects the target compound levels in the 
samples. Both sets of data were reported for comparison. There w~re no other problems seen in final data 
review. 

The samples were analyzed for halogenated volatile organics by gas chromatography/photoioni7.ation and 
electrolytic conductivity (Hall) detection in series using an RTX S02.2 column on a Varian 3400 GC. No 
major problems were encountered. 

2 
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IT Cm:poration 
Ap~ 30, 1993 · 

Client Project ID: Weston 

Client Sample ID: Rx 4/1/93 
Lab Sample ID: VV96S2 

Comeound 

phenol 

bis(2-cbloroethyl)ether 

2-cblorophenol 

1,3-dicblorobenz.ene 

1,4-dicblorobenz.ene 

benzyl alcohol 

1,2-dicblorobenz.ene 

2-methylphenol 

bis(2-cbloroisopropyl)ether 

4-metbylphenol 

n-nitroso-di-n-propylamine 

hexacbloroethane 

nitrobenz.ene 

isophorone 

2-nitrophenol 

2,4-dimetbylphenol 

benzoic acid 

SEMIVOLATILE ORGANIC COMPOUNDS 
Results in l'g/kg (ppb) 
Sample Matrix: Soil 

Concentration Comoound 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: ITDK 53741 

Concentration 

37,000 u. . bis(2-cbloroethoxy)methane 37,000 u 
37,000 u 2,4-dicblorophenol 37,000 u 
37,000 u 1,2,4-tricblorobenz.ene 37,000 u 
37,000 u naphthalene 37,000 u 
37,000 u ~bloroaniline 37,000 u 

. 37,000 u hexacblorobutadiene 37,000 u 
37,000 u ~bloro-3-metbylpbenol 37,000 u 
37,000 u 2-metbylnaphtbalene 37,000 u 
37,000 u hexacblorocyclopentadiene 37,000 u 
37,000 u 2,4,6-tricblorophenol 37,000 u 
37,000 u 2,4,S-tricblorophenol 180,000 u 
37,000 u 2-cbloronaphthalene 37,000 u 
37,000 u 2-nitroaniline 180,000 u 
37,000 u dimethyl phthalate 37,000 u 
37,000 u acenaphthylene 37,000 u 
37,000 u 2,6-dinitrotoluene 37,000 u 

180,000 u 

U - Compound was analy7.ed for but not detected. · The number is the detection limit for the sample. 

Date of Extraction: 
Date of Analysis: 

04/14/93 
04/21/93 

3 APXNFM.FRM 2/7192 
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IT Corporation 
April 30, 1993 

Client Project m: Weston 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVIIJ.E. TN 

Job Number: ITDK S3741 

SEMIVOLATll...E ORGANIC COMPOUNDS (continued) 
Results in µg/kg (ppb) 
Sample Matrix: Soil 

Client Sample ID: Rx 4/1/93 
I.ab Sample ID: VV96S2 

ComJZQund Concentration Compound Concentration 

3-nitroaniline 180,000 u anthncene 4,000 J 

acenaphthene 37,000 u di-n-butylphthalate 37,000 u 
2,4-dinitrophenol 180,000 u fluoranthene 15,000 J 

4-nitrophenol 180,000 u pyrene 12,000 J 

dibenzofuran 37,000 u butylbenzylphthalate 37,000 u 
2,4-dinitrotoluene 37,000 u 3 ,3 '-dichlorobenzidine 75,000 u 
diethylphthalate 37,000 u benzo(a)anthracene 37,000 u 
4-chlorophenyl-phenylether 37,000 u chrysene 37,000 u 
fluorene 4,400 J bis(2-ethylhexyl)phthalate 37,000 u 
4-nitroaniline 180,000 u di-n-octylphthalate 37,000 u 
4,6-dinitro-2-methylphenol 180,000 u benzo(b)fluoranthene 37,000 u 
n-nitrosodiphenylamine1 37,000 u benzo(k)fluoranthene 37,000 u 
4-bromophenyl-phenylether 37,000 u benzo(a)pyrene 37,000 u 
hexachlorobenzene 37,000 u indeno(l ,2,3-cd)pyrene 37,000 u 
pentachlorophenol 180,000 u dibenzo(a,h)anthncene 37,000 u 
phenanthrene s,soo J benzo(g,h,i)perylene 37,000 u 

U - Compound wu analyzed for but not detected. The number is the detection limit for the sample. 
J - Indicates an estimated value less than the detection limit. 
1 Cannot be separated from diphenylamine. 

Date of Extraction: 04/14/93 
Date of Analysis: 04/21/93 

4 APXMEM,FRM 2/7/92 



IT Corpo.ration 
April 30, 1993 

Client Project ID: Weston 

. IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: ITDK 53741 

ADDmONAL SEMIVOLATILE ORGANIC ANALYSIS 

Results in l's/kl (ppb) 

Client Sample ID: Rx 4/1/93 
Lab Sample ID: VV96S2 

Sample Matrix: Soil 

Tentative Identification Cl} 

2-pentanone, 4-hydroxy-4-met 

Concentration (2) 

3S,000 A 

Remarks: (1) Identification is based on computer search of the NIST Libnuy. 
(2) Concentration is based on a respo111e factor of 1.00 relative to the intemal standard. 

A - Suspected aldol condensation product. 

5 APXNEM.FRM 'U7/VZ 
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IT Corporation 
April 30, 1993 

· Client Project ID: Weston 

Client Sample ID: Rx4/1/93 RE 
Lab Sample ID: VV96S2 

Comeound 

phenol 

bis(2-chloroethyl)ether 

2-chlorophenol 

1,3-dichlorobenzene 

1,4-dichlorobenzene 

benzyl alcohol 

1,2-dichlorobenzene 

2-methylphenol 

bis(2-chloroisopropyl)ether 

4-methylphenol 

n-nitroso-di-n-propylamine 

hexachloroethane 

nitrobenzene 

isophorone 

2-nitrophenol 

2,4-dimethylphenol 

benzoic acid 

SEMIVOLATILE ORGANIC COMPOUNDS 
Results in l'g/kg (ppb) 
Sample Matrix: Soil 

Concentration Comegund 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: ITDK 53741 

Concentration 

110,000 u bis(2-chloroethoxy)metbane 110,000 u 
110,000 u 2,4-dichlorophenol 110,000 u 
110,000 u 1,2,4-trichlorobenzene 110,000 u 
110,000 u naphthalene 110,000 u 
110,000 u 4-chloroaniline 110,000 u 
110,000 u hexachlorobutadiene 110,000 u 
110,000 u 4-chloro-3-methylphenol 110,000 u 
110,000 u 2-methylnaphthalene 110,000 u 
110,000 u hexachlorocyclopentadiene 110,000 u 
110,000 u 2,4,6-trichlorophenol 110,000 u 
110,000 u 2,4,S-trichlorophenol SS0,000 u 

· 110,000 u 2-chloronaphthalene 110,000 u 
110,000 ·U 2-nitroaniline SS0,000 u 
110,000 u dimethyl phthalate 110,000 u 
110,000. u acenaphthylene 110,000 u 
110,000 U. 2,6-dinitrotoluene · 110,000 u 
SS0,000 u 

U - Compound was analyzed for but not detected. The number is the detection limit for the sample. 

Date of Extraction: 04/23/93 
Date of Analysis: 04/27 /93 

6 APXNEM.FRM 211/Vl 
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IT Corporation 
April 30, 1993 

Client Project ID: Weston 

IT ANALYTICAL SERViCES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: ITDK 53741 

SEMIVOLA11LE ORGANIC COMPOUNDS (continued) 

Results in pg/kg (ppb) 

Sample Matrix: Soil 

Client Sample ID: Rx 4/1/93 RE 
Lab Sample ID: VV96S2 

Comizgund Concentra!ion Compound Concentration 

3-nitroaniline SS0,000 u antbracene 23,000 J 

acenapbthene 110,000 u di-n-butylpbthalate 110,000 u 
· 2,4-dinitropbenol SS0,000 u fluoranthene . 83,000 J 

4-nitropbenol SS0,000 u pyrene S8,000 J 

dibenzofuran 110,000 u butylbenzylpbthalate 110,000 u 
2,4-dinitrotoluene 110,000 u 3 ,3 '-dicblorobenzidine 230,000 u 
dietbylpbthalate 110,000 u benzo(a)antbracene 20,000 J 

4-cbloropbenyl-pbenylether 110,000 u cbrysene 17,000 J 

fluorene 18,000 J bis(2-ethylbexyl)pbthalate 110,000 u 
4-nitroaniline SS0,000 u di-n-octylpbthalate 110,000 u 
4,6-dinitro-2-metbylpbenol SS0,000 u benzo(b)fluoranthene 110,000 u 
n-nitrosodipbenylamine1 110,000 u benzo(k)fluoranthene 13,000 J 

4-bromopbenyl-pbenylether 110,000 u benzo(a)pyrene 13,000 J 

bexachlorobenzene 110,000 u indeno(l ,2,3-cd)pyrene 110,000 u 
pentacblorophenol SS0,000 u dibenzo(a,b)antbracene 110,000 u 
pbenantbrene 18,000 J benz.o(g,b,i)perylene 110,000 u 

U - Compound was analyz.ed for but not detected. The number is the detection limit for the sample. 
J - Indicates an estimated value less than the detection limit. 
I Cannot be separated from dipbenylamine. . 

Date of Extraction: 04/23/93 
Date of Analysis: 04/27/93 

7 APXNEM.FRM 211/Vl 
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IT Corporation 
April 30, 1993 

Client Project m: Weston 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: ITDK 53741 

ADDmONAL SEMIVOLATILE ORGANIC ANALYSIS 

Results in l'g/kg (ppb) 

Sample Matrix: Soil 

Client Sample ID: Rx 4/1/93 RE 
Lab ,Sample ID: VV96S2 

Tentative Identification (1} 

3-pentenoic acid, 4-methyl-
' 

Concentration (2) 

Sl,000 A 

Remarks: (1) Identification is based on computer search of the NIST Library. 
(2) Concentration is based on a response factor of 1.00 relative to the internal standard. 

A Suspected aldol condensation product. 

APXNEM.FRM '2/7WZ 



IT Corporation 
April 30, 19~3 

Client Project ID: Weston 

Client Sample ID: Influent Feed 3/26/93 
Lab Sample ID: VV96S3 

Com12ound 

SEMIVOLATILE ORGANIC COMPOUNDS 
Results in l'g/kg (ppb) 
Sample, Matrix: Soil 

Cogcentration ColQIK>UDd 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: ·rmK 53741 

Concentration 

phenol . 13,000 u bis(2-chloroethoxy)methane 13,000 u 
bis(2-chloroethyl)ether 13,000 u 2,4-dichlorophenol 

2-chlorophenol 13,000 u 1,2,4-trichlorobenzene 

1,3-dichlorobenzene 13,000 u naphthalene 

1,4-dichlorobenzene 13,000 u 4-chloroaniline 

benzyl alcohol 13,000 u hexachlorobutadiene 

1 ·,2-dichlorobenzene 13,000 u 4-chloro-3-methylphenol 

2-methylphenol 13,000· u 2-methylnaphthalene 

bis(2-chloroisopropyl)ether 13,000 u hexachlorocyclopentadiene 

4-methylphenol 13,000 u 2,4,6-trichlorophenol 

n-nitroso-di-n-propylamine 13,000 u 2,4,S-trichlorophenol 

hexachloroethane 13,000 u 2-chloronaphthalene 

nitrobenzene 13,000 u 2-nitroaniline 

isophorone 13,000 u dimethyl phthalate 

2-nitrophenol 13,000 u acenaphthylene 

2,4-dimethylphenol 13,000 u 2,6-dinitrotoluene 

benzoic acid 61,000 u 

J - Indicates an estimated value less than the detection limit. ' . 
U - Compound was analyzed for but not detected. The number is the detection limit for the sample. 

Date of Extraction: 
Date of Analysis: 

04/14/93 
04/21/93 

9 

13,000 u 
13,000 u 
2,700 J 

13,000 u 
13,000, u 
13,000. u 
13,000 .U 

13,000 u 
13,000' u 
61,000i u 
13,000 · U 

61,000 u 
13,000 U-

1,600 J 

13,000 u 
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IT Corporation 
April 30, 1993 

Client Project ID: W:eston 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE, TN 

Job Number: ·ITDK 53741 

SEMIVOLAm.E QRGANIC COMPOUNDS (continued) 

Results in l'~S (ppb) 

~pie Matrix: Soil 

Client Sample ID: Influent F~ 3/26/93 
Lab Sample ID: VV96S3 

Compound Concentration Compound Concentration 

3-nitroaniline 61,000 · u anthracene 16,000 

acenapbthene 10,000 J di-n-butylpbthalate 13,000 u 
· 2,4-dinitropbenol 61,000 u fluoranthene 52,000 

4-nitropbenol 61,000 u pyrene 33,000 

•dibenzofuran 6,300 J butylbenzylpbthalate 13,000 u 
2,4-dinitrotoluene 13,000 u 3,3'-dicblorobenzidine 25,000 u 
diethylpbthalate 13,000 u benzo(a)anthracene 10,000 J 

4-cbloropbenyl-pbenylether 13,000 u cbrysene 13,000 

fluoreile 13,000 bis(2-ethylbexyl)pbthalate 13,000 u 
4-nitroaniline 61,000 u di-n-octylpbthalate 13,000 u 
4,6-dinitro-2-metbylpbenol 61,000 ·u benzo(b)fluoranthene 7,600 J 

n-nitrosodipbenylamine1 13,000 u benzo(k)fluoranthene 13,000 u 
4-bromopbenyl-pbenylether 13,000 u benzo(a)pyrene 6,400 J 

be:xacblorobenzene 13,000 u indeno(l ,2,3-cd)pyrene 1,600 J 

pentacbloropbenol 61,000 u dibenzo(a,b)anthracene 13,000 u 
pbenanthrene 43,000 benzo(s,b,i)peiylene 13,000 u 

U - Compound was analyzed for but not detected. The number is the detection limit for the sample. 
J - Indicates an estimated value less than the detection limit .. 
I - Detected as dipbenylamine •. 

Date of Extraction: 04/14/93 
Date of Analysis: 04/21/93 

· 10 APXNEM.FRM 2/7/fl 



IT Corporation 
April 30, 1993 

· Client Project ID: Weston 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: ITDK 53741 

ADDmONAL SEMIVOLATll.E ORGANIC ANALYSIS 

Results in l'g/kg (ppb) 

Sample Matrix: Soil 

Client Sample ID: Influent Feed 3/26/93 
Lab Sample ID: VV96S3 

Tentative Identification (1) 

2-pentanone, 4-hydroxy-4-met 

4H-cyclopenta def phenanthre 
hexaneclioic acid, dioctyl es 

l lH-benzo a fluorene 

IH-indene, I-phenyl-

Concentration (2) 

29,000 A 
lS,000 
6,000 

· 6,000 
S,700 

Remarks: (I) Identification is based on computer search of the NIST Library. 
(2) Concentration is based on a response factor of 1.00 relative to the internal standard. 

A - Suspected aldol condensation product. 

11 APXNEM.FRM 2f1Nl 



IT Corporation 
April 30, 1993 

Client Project ID: Weston 

SEMIVOLA11LE·ORGANIC COMPOUNDS 
Results in l'g/kg (ppb) 
Sample Matrix: Soil 

Client Sample ID: Influent Feed 3/26/93 R 
Lab Sample ID: VV9653 

Compound Cogcentration Compound 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE . 
KNOXVILLE, TN 

Job Number: ITDK 53741 

Concentration 

phenol 87,000 u bis(2-chloroethoxy)metbane 87,000 u 
bis(2-chloroethyl)ether 87,000 u 2,4-dichlorophenol 87,000 u 
2-chlorophenol 87,000 u 1,2,4-trichlorobenzene 87,000 u 
1,3-dichlorobenzene 87,000 u naphthalene 87,000 u 
1,4-dichlorobenzene 87,000 u. 4-chloroaniline 87,000 u 
benzyl alcohol 87,000 u bexachlorobutadiene 87,000 u 
1,2-dichlorobenzene 87,000 u 4-chloro-3-methylphenol 87,000 u 
2-methylpbenol 87,000 u 2-methylnaphthalene 87,000 u 
bis(2-chloroisopropyl)etber 87,000 u hexachlorocyclopentadiene 87,000 u 
4-methylpbenol 87,000 u 2,4,6-trichloropbenol 87,000 u 
n-nitroso-di-n-propylamine 87,000 u 2,4,S-trichlorophenol 420,000 u 
bexacbloroethane 87,000 u 2-chloronaphthalene 87,000 u 
nitrobenzene 87,000 u 2-nitroaniline 420,000 u 
isopborone 87,000 ·u dimethyl pbthalate 87,000 u 
2-nitropbenol 87,000 u acenaphthylene 9,SOO J 

2,4-dimetbylpbenol 87,000 Q 2,6-dinitrotoluene 87,000 u 
benzoic acid 420,000 u 

1 Indicates an estimated value less than the detection limit. 
U - Compound was analyzed for but not detected. The number is the detection limit for the sample. 

Date of Extraction: 04/23/93 
Date of Analysis: 04/27/93 

'12 APXNl?M.FRM 'Vlflrl 



IT Corporation 
April 30, 1993 

Client Project ID: Weston 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: ITDK 53741 

SEMIVOLA11LE ORGANIC COMPOUNDS (continued) 

Results in l'g/kg (ppb) . 

· Sample Matrix: Soil 

Client Sample ID: Influent Feed 3/26/93 R 
Lab Sam.pie ID: VV96S3 

Comeound Concentration Compound 

3-nitroaniline 420,000 u antbracene 

acenaphthene 25,000 J di-n-butylphthalate 

2,4-dinitrophenol 420,000 u tluoranthene 

4-nitrophenol 420,000 u pyrene 

dibenzofuran 13,000 J butylbenzylphthalate 

2,4-dinitrotoluene 87,000 u 3,3' -dichlorobenzidine 

diethylphthalate 87,000 u bem.o(a)antbracene 

4-chlorophenyl-phenylether 87,000 u cluysene 

fluorene 32,000 J bis(2-ethylhexyl)phthala~ 

4-nitroaniline 420,000 u di-n-octylphthalate 

4,6-dinitro-2-methylphenol 420,000 u benzo(b )tluoranthene 

n-nitrosodiphenylamine1 87,000 u benzo(k)fluoranthene 

4-bromophenyl-phenylether 87,000 u bem.o(a)pyrene 

hexachlorobenzene 87,000 u indeno( 1,2,3-cd)pyrene 

pe~tachlorophenol 420,000 u dibenzo(a,h)anthracene 

phenanthrene 64,000 J benzo(g,h,i)perylene 

U - ·compound.was analymd for but not detected. The number is the detection limit for the sample. 
J - Indicates an estimated value less than the detection limit. . 

- Cannot be separated from diphenylamine. 

Date of Extraction: 04/23/93 
Date of Analysis: 04/27 /93 

13 

Concentration 

33,000 J 

87,000 u 
140,000 

100,000 

87,000 u 
170,000 u 
32,000 J 

28,000 J 

87,000 u 
87,000} u 
13,000 J 

22,000 J 

19,000 J 

87,000 u 
87,000 u 
87,000 u 
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IT Co1p0ration 
April 30, 1993 

Client Project ID: Weston 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVIIJ.E. TN 

Job Number: ITDK 53741 

ADDmONAL SEMIVOLATILE ORGANIC ANALYSIS 

Results in µg/kg (ppb) 

Sample Matrix: Soil 

Client Sample ID: Influent Feed 3/26/93 RE 
Lab Sample ID: VV9653 

Tentative Identification (l) 

None detected 

14 

Concentration (2) 

APXNEM.FRM 'UINl 



IT Co1p0ration 
April 30, 1993 

Client Project ID: Weston 

Client Sample ID: Method Blank 1 
Lab Sample ID: 83692 

Comeound 

phenol 

bis(2-chloroethyl)ether 

2-chlorophenol 

1,3-dichlorobenzene 

1,4-dichlorobenzene 

benzyl alcohol 

1,2-dichlorobenzene 

2-methylphenol 

bis(2-chloroisopropyl)ether 

4-methylphenol 

n-nitroso-di-n-propylamine 

hexachloroethane 

nitrobenzene 

isophorone 

2-nitrophenol 

2,4-dimethylphenol 

benz.oic acid 

SEMIVOLA11LE ORGANIC COMPOUNDS 
Results in l'g/kg (ppb) 
· Sample Matrix: . Soil 

Cogcentratiog Comoound 

330 u bis(2-chloroethoxy)methane 

330 u 2,~ichlorophenol 

330 u 1,2,4-trichlorobem.ene 

330 u naphthalene 

330 u 4-chloroaniline 

330 u heuchlorobutadiene 

330 u 4-chloro-3-methylphenol 

330 u 2-methylnaphthalene 

330 u heuchlorocyclopentadiene 

330 u 2,4,6-trichlorophenol 

330 u 2,4,S-trichlorophenol 

330 u 2-chloronaphthalene 

330 u 2-nitroaniline 

330 u dimethyl phthalate 

330 u acenaphthylene 

330 u 2,6-dinitrotoluene 

1,600 u 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE, TN 

Job Number:· ITDK 53741 

Concentration 

330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 

1,600 u 
330 u 

1,600 u 
330 u 
330 u 
330 u 

U - Compound was analyzed for but not detected. The number is the detection limit for the sample. 

Date of Extraction: 04/14/93 
Date of Analysis: 04/21/93 

.15 APXNEM.FRM Vlfln. 



IT Corporation 
April 30, 1993 

Client Project ID: Weston 

Client Sample ID: Method Blank 1 
Lab Sample ID: H3692 

Comegund 

3-nitroaniline 

acenaphthene 

2,~initrophenol 

4-nitrophenol 

dibenzofuran 

2,~initrotoluene 

diethylphthalate 

4-chlorophenyl-phenylether 

tluorene 

4-nitroaniline 

4,6-dinitro-2-methylphenol 

n-nitrosodiphenylamine1 

4-bromophenyl-phenylether 

bexachlorobemene 

pentachloropbenol 

phenanthrene 

SEMIVOLATll..E ORGANIC COMPOUNDS (continued) 

Results in jig/kg (ppb) 

Sample Matrix: Soil 

Cogcentration Compound 

1,600 u anthracene 

330 u di-n-butylphthalate 

1,600 u tluoranthene 

1,600 u pyrene 

330 u butylbenzylphthalate 

330 u 3,3 '-dichlorobenzidine 

330 u benzo(a)an~e 

330 u chrysene 

330 u bis(2~thylhexyl)phthalate 

1,600 u di-n-octylphthalate 

1,600 u benzo(b)tluoranthene 

330 u benzo(k)tluoranthene 

330 u benzo(a)pyrene 

330 u indeno( 1,2,3-cd)pyrene 

1,600 u dibenzo(a,h)anthracene 

330 u benzo(g,b,i)perylene 

This method blank applies to samples Influent Feed 3/26/'J'J and Rx 4/1/'J'J. 

IT ANALfflCAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE, TN 

Job Number: ITDK 53741 

Concentration 

330 u 
330 u 
330 u 
330 u 
330 u 
660 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 

U - Compound was analyzed for but not detected. The number is the detection limit for the sample. 
J Indicates an estimated value less than the detection limit. 
1 - Cannot be separated from diphenylamine. 

Date of Extraction: 04/14/'J'J 
Date of Analysis: 04/21/93 

16 APXNEM.FRM 2/7/92 



IT ·corporation 
April 30, 1993 

Client Project ID: W~n 

Client Sample ID: Method Blank 1 
Lab Sample ID: H3692 

ADDmONAL SEMIVOLATil..E ORGANIC ANALYSIS 

Results in J'g/kg (ppb) 

Sample Matrix: Soil 

IT ANALfflCAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE, TN 

Job Number: !TDK 53741 

Tentative Identification (1) 

2-propanol, 2-nitroso-, acet 

butanoic acid, 4-chloro-

2-pentanone, 5-(acetyloxy)-

Concentration (2} 

Remarks: 

2,500 A 

160 

140 A 

(1) Identification is based on computer search of the NIST Library. 
(2) Concentration is based on a response factor of 1.00 relative to the internal standard. 

A - Suspected aldol condensation product. 

17 APXNFM.FRM 2111'11. 



IT Corporation 
April 30, 1993 

Client Project ID: Weston 

IT ANALYTICAL,SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE, TN 

Job Number: ITDK 53741 -----------------1 
SEMIVOLATILE ORGANIC COMPOUNDS 

Results in ,ig/kg (ppb) 
Sample Matrix: Soil 

Client Sample ID: Method Blank 2 
I.ab Sample ID: H3834 

Comgound Concentration Conmound Concentration 

phenol S,000 u bis(2-chloroethoxy)metbane S,000 u 
bis(2-chloroetbyl)ether S,000 u 2,4-dicblorophenol S,000 u 
2-cblorophenol S,000 u 1,2,4-trichlorobenzene S,000 u 
1,3-dichlorobenzene S,000 u naphthalene S,000 u 
1,4-dichlorobenzene S,000 u 4-chloroaniline S,000 u 
benzyl alcohol S,000 u hexacblorobutadiene S,000 u 
1,2-dicblorobenzene S,000 u 4-cbloro-3-methylphenol S,000 u 
2-methylphenol S,000 u 2-methylnaphthalene S,000 u 
bis(2-chloroisopropyl)ether - S,000 u hexachlorocyclopentadiene S,000 u 
4-metbylphenol S,000 u 2,4,6-tricblorophenol S,000 u 
n-nitroso-di-n-propylamine S,000 u 2,4,S-tricblorophenol 24,000 u 
hexachloroetbane S,000 u 2-cbloronaphthalene S,000 u 
nitrobenzene S,000 u 2-nitroaniline 24,000 u 
isophorone S,000 u dimethyl phthalate S,000 u 
2-nitrophenol S,000 u acenaphthylene S,000 u 
2,4-dimethylphenol S,000 u 2,6-dinitrotoluene S,000 u 
benzoic acid 24,000 u 

U - Compound wu analyzed for but not detected. The number is the detection limit for the sample; 

Date of Extraction: 04/23/93 
Date of Analysis: 04/27/93 

APXNEM.FRM 217192 
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IT Co1pomtion 
April 30, 1993 

. Client Project ID: Weston 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE, TN 

Job Number: ITDK 53741 

SEMIVOLATil..E: ORGANIC .COMPOUNDS (continued) 

Results in l'g/kg (ppb) 

Sample Matrix: Soil 

Client Sample ID: Method Blank 2 
Lab Sample ID: H3834 

Coml!oygd Concentratiog Compound Concentration 

3-nitroaniline 24,000 u antbracene S,000 u 
acenapbthene S,000 u di-n-butylpbtbalate S,000 u 
2,4-dinitropbenol 24,000 u fluoranthene S,000 u 
4-nitropbenol 24,000 u pyrene S,000 u 
dibeoz.ofuran S,000 u butylbenzylpbtbalate S,000 u 
2,4-dinitrotoluene S,000 u 3,3' -dicblorobenzidine 9,900 u 
diethylpbtbalate S,000 u beoz.o(a)antbracene S,000 u 
4-cbloropbenyl-pbenylether S,000 u chrysene S,000 u 
fluorene S,000 u . bis(2-ethylbexyl)pbtbalate S,000 u 
4-nitroaniline 24,000 .U di-n-octylpbtbalate S,OOQ• u 
.4,6-dinitro-2-methylpbenol 24,000 u beoz.o(b )fluoranthene s,ooo•· u 
n-nitrosodipbenylamine1 S,000 u beoz.o(k)fluoranthene 5,000 u 
4-bromopbenyl-pbenylether S,000 u beoz.o(a)pyrene S,000 u 
bexacblorobenzene S,000 u indeno(l ,2,3-cd)pyrene 5,000 u 
pentacbloropbenol 24,000 u dibeoz.o(a,b)antbracene 5,000 u 
pbenantbrene S,000 u beoz.o(g,b,i)perylene 5,000 u 

This method blank applies to samples Influent Feed 3/24/93 Rand Rx 4/1/93 RE. 

U - Compound was analyud for but not detected. The number is the detection limit for the sample. 
1 - Cannot be separated from dipbenylamine. 

Date of Extraction: 04/23/93 
Date of Analysis: 04/27 /93 

19 APXNEM.FRM 'VINI. 



IT Coipomtion 
April 30, 1-993 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Client Project ID: Weston Job Number: ITDK 53741 

ADDmONAL SEMIVOLA'l'll.E ORGANIC ANALYSIS 

Results in l's/kl (ppb) 

Sample Matrix: Soil 

Client Sample ID: Method Blank 2 
Lab Sample ID: H3834 

Remarks: 

Tentative Identification (1) 

butanoic acid, 4-cbloro-

Concentration (2) 

2,400 

(1) Identification is based on computer search of the NIST Library. 
(2) Concentration is based on a response factor of 1.00 relative to the internal standard. 

20 APX9-SEM.FRM 211Nl 
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IT Corporation 
April 30, 1993 

Client Project ID: Weston 

IT ANALYTICAL SERVICES· 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: ITDK 53741 

SOIL SURROGATE PERCENT RECOVERY SUMMARY 

Nitro- 2-Fluoro-
Benzene-OS Biphenyl 

Client Samele ID (23-1209'}• (30-11S9'}• 

Influent Feed 3/26/93 o•• o•• 
Rx 4/1/93 o•• o•• 
Method Blank 1 80 6S 

•Values in parenthesis represent contract required QC limits .. 
••Values are outside of contract required QC limits. 

SEMIVOLATILE 

2,4,6-
Terphenyl- 2-Fluoro- Tribromo-

014 Phenol-OS Phenol Phenol 
(18-1379'}• (24-1135}• (25-1219'}• (19-1225}• 

o•• 3S 28 o•• 
o•• o•• o•• o•• 

BS 76 70 4S 

21 AJ'X9.SEM.FRM 'U7/VZ 



IT Corporation 
April 30, 1993 

Client Project ID: Weston 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: 11DK 53741 

SOIL SURROGATE PERCENT RECOVERY SUMMARY 

... ., 

SEMIVOL6,TILE 

2,4,6-
Nitro- 2-Fluoro- Terphenyl- 2-Fluoro- Tribromo-

Bemene-DS Biphenyl D14 Phenol-OS Phenol Phenol 
Cliegt Samgle ID (23-1201}* (30-1 lSll* · (18-1371}* (24-1139'}* (25-1219'}* (19-1229'}* 

Influent Feed 3/26/93 R 40 56 S4 48 42 32 

Rx 4/1/93RE 34 49 46 44 36 22 

Method Blank 2 56 . 60 83 60 48 SI 

•Values in parenthesis represent contract required QC limits. . . 

22 APXNEM.FRM 211/9'l 



IT Co1p0ration 
April 30~ 1993 

Client Project ID: Weston 

Client Sample ID: Rx 4/1/93 
Lab Sample ID: VV96S2 

Compound 

dichlorodifluorometbane 

chloromethane 

vinyl chloride 

bro mo methane 

chloroetbane 

trichlorofluoromethane 

1, 1-dichloroethene 

methylene chloride 

trans-1,2-dichloroethene 

1, 1-dichloroethane 

cis-1,2-dichloroethene 

trichloromethane (chloroform) 

l, 1, 1-trichloroethane 

carbon tetrachloride 

1,2-dichloroethane 

trichloroethene 

1,2-dichloropropane 

bromodichloroniethane 

dibromomethane 

Date of Analysis: 04/12/93 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: ITDK S3741 

HALOGENATED VOLATILE ORGANIC ANALYSIS 
Results in l'g/kg (ppb) 
Sample Matrix: Soil 

Concentration Compound Concentration 

1.8 u 2-chloroethylvinyl ether 1.3 u 
0.8 u cis-1,3-dichloropropene 3.4 u 
1.8 u trans-1,3-dichloropropene 3.4 u 
1.2 u 1, 1,2-trichloroetbane 0.2 u 
S.2 u tetracbloroethene 0.3 u 
2.0 u dibromochlorometbane 0.9 u 
1.3 u n-hexyl chloride 1.0 u 
1S u chlorobenz.ene 2.0 u 

1.0 u 1, 1, 1,2-tetrachloroetbane 0.3 u 
0.7 u bromoform 2.0 u 
1.0 u 1, 1,2,2-tetrachloroetbane 0.3 u 
o.s u 1,2,3-trichloropropane 1.0 u 
0.3 u phenyl bromide (bromobenz.ene) 2.0 u 
1.2 u 2-chlorotoluene 1.0 u 
0.3 u 1,3-dichlorobenz.ene 3.2 u 
1.2 u 1,4-dichlorobenz.ene 2.4 u 
0.4 u 1,2-dichlorobenzene l.S u 
1.0 u bis (2-chloroisopropyl) ether 20 u 
2.0 u 

U - Compound was analyzed for but not detected. The number is the detection limit for the sample. 

23 APXNEM.FRM. 217/fTJ. 
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IT Corporation 
April 30, 1993. 

Client Project ID: Weston 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job.Number: ITDK 53741 

HALOGENATED VOLATILE ORGANIC ANALYSIS 
Results in µg/kg (ppb) 
Sample Matrix: Soil 

Client Sample ID: Influent Feed 3/26/93 
Lab Sample ID: VV96S3 

Compound Concentration Compound Concentration 

dichlorodifluoromethane 1.8 u 2-chloroethylvinylether 1.3 u 
chloromethane 0.8 u cis-1,3-dichloropropene 3.4 u 
vinyl chloride 1.8 u trans-1,3-dichloropropene 3.4 u 
bromomethane 1.2 u 1,1,2-tricbloroethane 0.2 u 
chloroethane S.2 u tetrachloroethene 0.3 u 
trichlorofluoromethane 2.0 u dibromochloromethane 0.9 u 
1, 1-dichloroetbene 1.3 u n-hexyl chloride 1.0 u 
methylene chloride IS u chloroben.zene 2.0 u 
trans-1,2-dichloroethene 1.0 u 1,1,1,2-tetrachloroethane 0.3 u 
1, 1-dichloroethane 0.7 u bromoform 2.0 u 
cis-1,2-dichloroethene 1.0 u 1, 1,2,2-tetrachloroethane 0.3 u 
trichloromethane ( chloroform) o.s u 1,2,3-trichloropropane 1.0 u 
1, 1, I -trichloroethane 0.3 u phenyl bromide (bromobenzene) 2.0 u 
carbon tetrachloride 1.2 u 2-chlorotoluene 1.0 u 
1,2-dichloroethane 0.3 u 1,3-dichloroben.zene 3.2 u 
trichloroetbene 1.2 u 1,4-dichloroben.zene 2.4 u 
1,2-dichloropropane 0.4 u 1,2-dichloroben.zene l.S u 
bromodichloromethane 1.0 u bis (2-chloroisopropyl) ether 20 u 
dibromomethane 2.0 u 

Date· of Analysis: 04/15/93 

U - Compound was analyzed for but not detected. The number is the detection limit for the sample. 

24 APXNEM.FRM 'Vl"2 



IT CoipOration 
April 30, 1993 

Client Project ID: Weston 

Client Sample ID: Method Blank 1 
Lab Sample ID: B2954 

Com2ound 

dichloroditluorometbane 

chlorometbane 

vinyl chloride 

bromomethane 

chloroethane 

trichlorotluoromethane 

1, 1-dichloroetbene 

methylene chloride 

trans-1,2-dichloroetbene 

1, 1-dichloroetbane 

cis-1,2-dichloroethene 

trichlorometbane ( chloroform) 

l , l, 1-trichloroetbane 

carbon tetrachloride 

benzene 

1,2-dichloroetbane 

trichloroetbene 

1,2-dichloropropane 

bromodichlorometbane 

dibromometbane 

Date of Analysis: 04/11/93 

IT ANALYTICAL SERVICES 
-5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: ITDK 53741 

HALOGENATED VOLATILE ORGANIC ANALYSIS 
Results in l'g/kg (ppb) 
_Sample ~atrix: Soil 

Concentration Comoound Concentration 

1.8 u 2-chloroethylvinylether 1.3 u 
0.8 u cis-1,3-dichloropropene 3.4 u 
1.8 u toluene 2.0 u 
1.2 u trans-1,3-dichlot0propene 3.4 u 
5.2 u 1, 1,2-trichloroetbane 0.2 u 
2.0 u tetrachloroethene 0.3 u 
1.3 u dibromochlorometbane 0.9 u 
15 u n-hexyl chloride 1.0 u 

1.0 u chlorobenmne 2.0 u 
0.7 u ethyl benmne 2.0 u 
1.0 u l, 1, 1,2-tetrachloroethane 0.3 u 
0.5 u xylenes (total) 1.0 u 
0.9 b!Omoform 2.0 u ..... 
1.2 u 1, 1,2,2-tetrachloroetbane 0.3 u 
2.0 u 1,2,3-trichloropropane 1.0 u 
0.3 u phenyl b!Omide {bt0mobenmne) 2.0 u 
1.2 u 2-chlorotoluene 1.0 u 
0.4 u 1,3-dichlorobenmne 3.2 u 
1.0 u l ,4-dichlot0benzene 2.4 u 
2.0 u 1,2-dichlorobcnzene l.S u 

bis (2-chloroisopropyl) ether 20 u 

u - Compound was analyzed for but not detected. The number is ~e detection limit for the sample. 

This method blank applies to the following sample: Rx 4/1/93. 

2S APXNEM.FRM 'U71'Tl 
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IT CorpQration 
April 30, _1993 

Client Project ID: Weston 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVIIJ.E. TN 

Job Number: ITDK 53741 

HALOGENATED AND AROMATIC VOLA'IlLE ORGANIC ANALYSIS 
Results in pg/kg (ppb} 
Sample Matrix: Soil 

Client Sample ID: Method Blank 2 
Lab Sample ID: B2965 

Comeound Concentration Comoound Concentration 

dichlorodifluorometbane 1.8 u 2-chloroethylvinyl ether 1.3 u 
chloromethane 0.8 u cis-1,3-dichloropropene 3.4 u 
vinyl chloride 1.8 u toluene 2.0 u 
bromomethane 1.2 u trans-1,3-dichloropropene 3.4 u 
chloroetbane S.2 u 1, 1,2-trichloroetbane 0.2 u 
trichlorofluoromethane 2.0 u tetrachloroethene 0.3 u 
1, 1-dichloroethene 1.3 u dibromochlorometbane 0.9 u 
methylene chloride lS u n-hexyl chloride 1.0 u 
trans-1,2-dichloroethene . 1.0 u chlorobenzene 2.0 u 
1, 1-dichloroethane 0.7 u ethyl benzene 2.0 u 
cis-1,2-dichloroethene 1.0 u 1, 1, 1,2-tetrachloroetbane 0.3 u 
trichloromethane (chloroform). o.s u xylenes (total) 1.0 u 
1, 1, I -trichloroethane 0.3 u bromoform 2.0 U. 

carbon tetrachloride 1.2 u 1, 1,2,2-tetrachloroetbane 0.3 u 
benz.ene 2.0 u 1,2,3-trichloropropane 1.0 u 
1,2-dichloroethane 0.3 u phenyl bromide (bromobenz.ene) 2.0 u 
trichloroethene 1.2 u 2-chlorotoluene 1.0 u 
1,2-dichloropropane 0.4 u 1,3-dichlorobenz.ene 3.2 u 
bromodichloromethane 1.0 u 1,4-dichlorobenz.ene 2.4 u 
dibromomethane 2.0 u 1,2-dichlorobenz.ene l.S u 

bis (2-chloroisopropyl) ether 20 u 

Date of Analysis: 04/15/93" 

u - Compound was analy7.ed for but not detected. The number is the detection limit for the sample. 

This method blank applies to the following sample: Influent Feed 3/26/93. 

26 APX9-SEM.FRM 217/VZ 
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IT C~rporation 
April 30, 1993 

Client Project ID: Weston 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE: 
KNOXVILLE, TN 

Job Number: ITDK S3741 

son. SURROGATE PERCENT RECOVERY SUMMARY 

Client Sample ID 

Rx 4/1/93 

Influent Feed 3/26/93 

Method Blank 1 

Method Blank 2 

Lab Sample ID 

VV96S2 

VV96S3 

B2954 

B2965 

BCM - bromocblorometbane 

OCFB - ortho-cblorofluorobemene 

•Value is outside QC limits. 

27 

BCM 

48 

48 

113 • 

68 

VOLATILE 

OC LIMITS 

(31-112'5) 

(31-113'5) 

OCFB 

19 • 

22 • 

94 

82 

APXNDURM 'Vltn 



EPA Method 8240 
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rn INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

IT Co1p0ration 
3i2 Directors Drive 
~oxville, TN 37923 
Attn: Kandi Brown 

Job.Number: ITDK 53813 

ANALYTICAL 
SERVICES 

CERTIFICATE OF ANALYSIS 

This is the Certificate of Analysis for the following samples: 

Client Project ID: 
Date Received by Lab: 
Number of Samples: 
Sample Type: 

I. Introduction 

Weston 
04/09/93 
Three (3) 
Slurry 

April 29, 1993 

P.O. Number: 580000.045 

On 04/09/93, three (3) slurry samples arrived at the ITAS-Knoxville, T~nnessee, laboratory from IT 
Biotechnology Applications Center, Knoxville, Tennessee, in support of the Weston project. The list of 
analytical tests· performed, as well as date of receipt and analysis, can be found in the attached report. 

II. Analytical Results/Methodology 

The analytical results for this report are presented by analytical test. Each set of data will include sample 
identification information and the analytical results. Please note that the data are not blank corrected. 

The samples were analyzed for volatile organic compounds by gas chromatography/mass spectroscopy (GC/MS) 
bJsed on EPA SW-846 3rd edition, method 8240. 

Reviewed and Approved: 

Al~ IL Moore · 
Laboratory Manager 

American Council of Independent Laboratories 
International Assoc1at1on of Environmental Testing Laboratories 

American Association for Laboratory Accreditahon 

IT Analytical Services, 5815 Middlebrook Pike, Knoxville, TN 37921 681-1-89 



IT ColJJOration 
April .29, 1993 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE, TN 

Client Project ID: Weston Job Number: ITDK 53813 

-----------------11 
m. Quality Control 

Routine laboratory level I QC was followed. · 

The volatiles analyses were performed by purge and trap with a J&W DB-624 megabore column on a 
Finnigan OW A GC/MS/DS unit. The sample analyses generally went well. The initially requested 
analysis was 8270. Analysis was changed to 8240 per Kandi Brown on 04/16/93. The samples were · 
analyzed as soils. There were variant sunogate recoveries for the analyses of DRUM #3. This was 
attributed to the matrix of this sample. The continuing calibration standard was noncompliant for ethyl 
benzene; however, this parameter was not seen in any of the samples. There were no other problems seen 
in final data review. 

2 
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IT Corporation 
April 29, 1993 

Client Project ID: Weston 

Client Sample ID: Drum 1 
Lab Sample ID: XX1004 

Coml!ound 

chloromethane 

bro mo methane 

vinyl chloride 

chloroethane 

methylene chloride 

acetone 

carbon disulfide 

l , 1-dichloroethene 

l , 1-dichloroethane 

1,2-dichloroethene (total) 

chloroform 

1,2-dichloroethane 

2-butanone 

l, 1, 1-trichloroethane 

carbon tetrachloride 

vinyl acetate 

bromodichloromethane 

VOLATILE ORGANIC COMPOUNDS 

Results in l'g/kg (ppb) 

Sample Matrix: Soil 

Con5:mtration Compound 

18 u 1,2-dichloropropane 

18 u cis-1,3-dichloropropene 

18 u trichloroethene 

18 u dibromochloromethane 

27 B 1, 1,2-trichloroethane 

14 J bem.ene 

9 u trans-1,3-dichloropropene 

9 u bromoform 

9 u 4-methyl-2-pentanone 

9 u 2-bexanone 

9 u tetrachloroethene 

9 u 1, 1,2,2-tetrachloroethane 

18 u toluene 

9 u· chlorobem.cne 

9 u ethylbenzene 

18 u styrene 

9 u xylenes (total) 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE, TN 

Job Number: 11DK 53813 

Concentration 

9 u 
9 u 
9 u 
9 u 
9 u 
9 u 
9 u 
9 u 

18 u 
18 u 
9 u 
9 u 
9 u 
9 u 
9 u 
9 u 

9 u 

U - Compound was analy?.eCI for but not detected. The number is the detection limit for the sample. 
J - Indicates an estimated value less than the detection limit. 
B - Analyte was found in the blank as well as the sample. 

Date of Analysis: 04/22/93 

3 . \VOLATILE\TCL,FRM 4113192 



IT Corporation 
April 29, 1993 

Client Project ID: Weston 

Client Sample ID: Drum 1 
Lab Sample ID: XX1004 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: ITDK 53813 

ADDmONAL VOLA11LE ORGANIC COMPOUNDS 

Results in l'g/kg (ppb) 

Sample Matrix: Soil 

Tentative Identification Cl} 

None detected 

· Concentration (2) 

Remarks: (1) Identification is baied on computer search of the NIST Library. 
(2) Concentration is based on a response factor of 1.00 relative to the internal standard. 

4 \VOU.TILE\TCL.FRM 4113192 



.IT Corporation 
April 29, 1993 

Client Project ID: Weston 

Client Sample ID: Dnam3 
Lab Sample ID: X:XlOOS 

Comeound 

chloromethane 

bromomethane 

vinyl chloride 

chloroethane 

methylene chloride 

acetone 

carbon disulfid~ 

l, 1-dichloroethene 

l, 1-dichloroethane 

1,2-dichloroethene (total) 

chloroform 

1,2-dichloroethane 

2-butanone 

· l , l, l -trichloroethane 

carbon · tetrachloride 

vinyl acetate 

bromodichloromethane 

VOLAm.E ORGANIC COMPOUNDS 

Results in l's/kl (ppb) 

Sample Matrix: Soil 

Concentration Comoound 

18 u 1,2-dichloropropane 

18 u· cis-1,3-dichloropropene 

18 u trichloroethene 

18 u dibromochloromethane 

26 B 1,1,2-trichloroethane 

2S benzene 

9 u trans-1,3-dicliloropropene 

9 u bromoform 

9 u 4-methyl-2-pentanone 

9 u 2-hexanone 

9 u tetrachloroethene 

9 u 1, 1,2,2-tetrachloroethane 

18 u toluene 

9 u chlorobenzene 

9 u ethylbenze~e 

18 u· styrene 

9 u xylenes (total) 

IT ANALYTICAL-SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: 11DK S3813 

Concentration 

9 u 
9 u 
9 u 
9 u 
9 u 
9 u 
9 u 
9 u 

18 u 
18 u. 
9 u 
9 u 
9 u 
9 u 
9 u 
9 u 
9 u 

U - Compound was analyzed for but not detected. The number is the detection limit for the sample. 
B - Analyte was found in the blank as well as the sample. 

Date of Analysis: 04/22/93 

s IVOLATll.£\TCL.FRM 411319Z 
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IT Corporation 
April 29, 1993 

Client Project ID: Weston 

Client Sample ID: Drum 3 
lab Sample ID: XXlOOS 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: ITDK S3813 

ADDmONAL VOLATILE ORGANIC COMPOUNDS 

Results in l'g/kl (ppb) 

Sample Matrix: Soil 

Tentative Identification (1) 

None detected · 

Concentration (2) 

Remarks: ( 1) Identification is based on computer search of the NIST Ubrary. 
(2) Concentntion is based on a response factor of 1.00 relative to the internal standard. 

6 \VOLATILE\TCL.FRM 4113192 



IT Co1p0ration 
April 29; 1993 

Client·Project ID: Weston 

Client Sample ID: Drum6 
I.ab Sample ID: XX1006 

CoinJ!ound 

chloromethane 

bromometbane 

·vinyl chloride 

chloroetbane 

methylene chloride 

acetone 

carbon disulfide 

1, 1-dichloroetbene 

1, 1-dichloroetbane 

1,2-dichloroetbene (total) 

chloroform 

1,2-dichloroetbane 

2-butanone 

· 1, 1, I -trichloroethane 

carbon tetrachloride 

vinyl acetate 

bromodichloromethane 

VOLATILE ORGANIC COMPOUNDS 

Results in 1'8'kl (ppb) 

Sample Matrix: Soil 

Concegtration ColDl>Ound 

17 u 1,2-dichloropropane 

17 u cis-1,3-dichloropropene 

17 u trichloroethene 

17 u dibromochlorometbane 

20 B 1,1,2-trichloroetbane 

26 benzene 

8 u trans-1,3-dichloropropene 

8 u bromoform 

8 u 4-methyl-2-pentanone 

8 u 2-hexanone 

8 u tetrachloroethene 

8 u 1, 1,2,2-tetrachloroetbane 

17 u toluene 

8 u chlorobem.ene 

8 u etbylbenzene 

17 u styrene 

8 u xylenes (total) 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE. 
KNOXVILLE. TN 

Job Number: ITDK 53813 

Concentration 

8 u 
8 u 
8 u 
8 u 
8 u. 

8 u 
8 u 
8. u 

17 u 
17 u 
8 u 
8 u 
8 u 
8 u 
8 u 
8 u 
8 u 

U - Compound was analyl.ed for but not detected. The number is the detection limit for the sample. 
B - Analyte was found in the blank as well as the sample. 

Date of Analysis: 04/22/93 

7 IVOLATD..EITCL.FRM 4/1319'.! 
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IT Corporation 
April 29, 1993 

Client Project ID: • Weston 

Client Sample ID: Drum 6 
IAb Sample ID: XX1006 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: ITDK 53813 

ADDmONAL VOLATILE ORGANIC COMPOUNDS 

Results in l'g/kS (ppb) 

Sample Matrix: Soil 

Tentative Identification <l} 
None detected 

Concentration (2} 

Remarks: (1) Identification is based on computer search of the NIST Library. 
(2) Concentration is based on a response factor of 1.00 relative to the internal standard. 

\VOU.TILE\TCL.FRM 4113192 



IT Corporation 
April 29, 1993" 

Client Project ID: Weston 

Client Sample ID: Method Blank 
Lab Sample ID: VB04223 

ComJ!!und 

chloromethane 

bromomethane 

vinyl chloride 

chloroethane 

methylene chloride 

acetone 

carbon disulfide 

1, 1-dichloroethene 

1, 1-dichloroethane 

1,2-dichloroethene (total) 

chloroform 

1,2-dichloroethane 

2-butanone 

· 1, 1, I -trichloroethane 

carbon tetrachloride 

vinyl acetate 

bromodichloromethane 

VOLATll.E ORGANIC COMPOUNDS 

Results in l'g/kg (ppb) 

Sample Matrix: Soil 

Concentration· Compound 

10 u · 1,2-dichloropropane 

10 u cis-1,3-dichloropropene 

10 u trichloroethene 

10 u dibromochlorometliane 

3 J 1,1,2-trichloroethane 

10 u benz.ene 

.s u trans-1,3-dichloropropene 

s u bromoform 

s u 4-methyl-2-pentanone 

s u 2-he:xanone 

s u tetrachloroethene 

s u l, 1,2,2-tetrachloroethane 

10 u toluene 

s u chlorobemene 

s u ethylbenzene 

10 u styrene 

s u xylenes (total) 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: ITDK S3813 

· Concentration 

s u 
s u 
s u 
s u 
s u 
s u 
s u 
s. u 

10 u 
10 u 
s u 
s u 
s u 
s u 
s u 
s u 
s u 

U - . Compound was analyad for but not detected. The number is the detection limit for the sample. 
J - Indicates an estimated value less than the detection limit. 

Date of Analysis: 04/22/93 

9. \VOLATILE\TENl',ID,FRM 
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IT Corporation 
April 29, 1993 

Client Project ID: -Weston 

Client Sample ID: Method Blank 
Lab Sample ID: VB04223 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: ITDK 53813 

ADDmONAL VOLA'llLE ORGANIC COMPOUNDS 

Results in l'g/kg (ppb) 

Sample Matrix: Soil 

Tentative Identification (1) 

None detected 

Concentration (2} 

Remarks: (1) Identification is based on computer search of the NIST Library. 
(2) Concentration is based on a response factor of 1.00 relative to the intemal standard. 

10 IVOI.ATD.J!\TCL.FRM 4113192 



IT Corporation 
April 29, 1993 

Client Project:µ>: Weston 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: ITDK S3813 

SOIL SURROGATE PERCENT RECOVERY SUMMARY 

VObb,TILE 

Toluene-DB BFB 1,2 Dicbloroethane-D4 
Client Sample ID (81-1179')* (74-1219')* (70-121 S)• 

Drum 1 116 76 95 

Drum3 125 •• 74 97 

Drum6 112 74 92 

Method Blank 97 95 96 

• - Values in parenthesis represent QC limits. 
•• Values are outside QC limits. 

11 IVOLATILE\TEHl'-m.FRM 



rn INTERNATIONAL 
TECHNOLOGY · 
CORPORATION 

ANALfflCAL 
SERVICES 

. ~- .. - _,,CERTIFICATE OF-ANALYSIS-

IT Corporation 
312 Directors Drive 
Knoxville, TN 37923 
Attn: Kandi Brown 

Job Number: ITDK 53867 

This is the Certificate of Analysis for the following sample: 

Client Project ID: 
Date Received by Lab: 
Number of Samples: 
Sample Type: 

I. Introduction 

Weston 
04/16/93 
One (1) 
Slurry 

May 3, 1993 

P.O. Number: 580000.045 

On 04/16/93, one (1) slurry sample arrived at the ITAS-Knoxville, Tennessee, laboratory from IT
Biotechnology Applications Center, Knoxville, Tennessee, in support of the Weston project. The list of 
analytical tests perfonned, as well as date of receipt and analysis, can be found in the attached report. 

n. Analytical Results/Methodolocv 

The analytical results for this report are presented by analytical test. Each set of data will include sample 
identification· infonnation and the analytical results. Please note that the data are not blank corrected. 

The sample was analyzed for volatile organic compounds by gas chromatography/mass spectroscopy (GC/MS) 
based on EPA SW-846 3rd edition, method 8240. 

Reviewed and Approved: 

~4~~ 
Al~Moore . 
Laboratory Manager 

American Council or Independent Laboratories 
International Association of Environmental Testing, Laboratories 

American Association for Laboratory Accreditation 

1T Analytical Services, 5815 Middle!:)root Pita, Knmmlle, TN 37921 



IT CoipOration 
May 3, 1993 

Client Project ID: Weston 

m. Quality Control 

Routine laboratory level I QC. was followed. 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE, TN 

Job Number: ITDK 53867 

The volatiles analyses were performed by purge and trap with a J&W DB-624 megabore column on a 
Finnigan OWA GC/MS/DS unit. The sample analyses generally went well, although some difficulties were 
encountered related to sample matrix. Toluene-d8 and bromofluorobenzene surrogate recoveries were 
outside method limits in the sample analyses. This was confirmed as a matrix phenomenon by reanalysis. 
The two analyses were in good agreement. There were no other problems seen in final data review. 

2 



IT Corpof'.8ti.Qn 
May 3, 1993 

Client _Pi:oject ID: Weston 

Client Sample ID: Rx SLURRY 
Lab Sample ID: XX1784 

Com2olind 

chlorometbane 

bromometbane 

vinyl chloride 

chloroetbane 

methylene chloride 

acetone 

carbon disulfide 

1, 1-dichloroethene 

1, 1-dichloroetbane 

1,2-dichloroethene (total) 

chloroform 

1,2-dichloroethane 

2-butanone 

. 1, 1, 1-trichloroetbane 

carbon tetrachloride 

vinyl acetate 

bromodichlorometbane 

VOLATILE ORGANIC COMPOUNDS 

Results in l'g/kg (ppb) 

Sample Matrix: Soil 

Cons;gtration Compound 

37 u 1,2-dichloropropane 

37 u cis-1,3-dichloropropene 

37 u trichloroethene 

37 u dibromochloromethane 

23 B 1,1,2-trichloroetbane 

110 bemene 

7 J trans-1,3-dichloropropene 

19 u bromoform 

19 u 4-methyl-2-pentanone 

19 u 2-hexanone 

19 u t.etrachloroethene 

19 u 1, 1,2,2-t.etrachloroetbane 

14 J toluene 

19 u chlorobemene 

19 u ethylbenzene 

37 u styrene 

19 u xylenes (total) 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE, TN 

Job Number: ITDK 53867 

Concentration 

19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
37 u ' 

37 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 

U - Compound was analyzed for but not detected. The number is the detection limit for the sample. 
J - Indicates an estimated value less than the detection limit. 
B - Analyte was found in the blank as well as the sample. 

Date of Analysis: 04/23/93 

3 
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IT Corporation 
May 3, 1993 

Client Project ID: Weston • 

Client Sample ID: Rx SLURRY 
I.ab Sample ID: XX1784 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: ITDK S3867 

ADDmONAL VOLATILE ORGANIC COMPOUNDS 

Results in l'g/kg (ppb) 

Sample Matrix: Soil 

Tentative Identification (1) 

cyclohexanone (ACN) 

Concentntion <2} 

54 

Remarks: (1) Identification is based o~ computer search of the NIST Library. 
(2) Concentntion is based on a response factor of 1.00 relative to the internal standard. 

4 



IT Coq,oration 
May 3, 1993 

Client Pn;>ject ID: Weston 

Client Sample ID: Rx SLURRY RE 
Lab Sample ID: XX1784 

Com22und 

chloromethane 

bro mo methane 

vinyl chloride 

cbloroethane 

methylene chloride 

acetone 

carbon disulfide 

1, 1-dicbloroethene 

1, 1-dicbloroethane 

1,2-dichloroethene (total) 

chloroform 

1,2-dichloroethane 

2-butanone 

1, l, 1-trichloroethane 

· carbon tetrachloride 

vinyl acetate 

bromodichloromethane 

. VOLATII:.E ORGANIC COMPOUNDS 

Results in l'g/kl (ppb) 

Sample Matrix: Soil 

Concentration Compound 

37 u 1,2-dichloropropane 

37 u cis-1,3-dichloropropene 

37 u trichloroethene 

·37 u dibromochloromethane 

21 B 1,1,2-trichloroethane 

110 bemene 

6 J trans-1,3-dichloropropene 

19 u· bromoform 

19 u 4-methyl-2-pentanone 

19 u 2-hexanone 

19 u tetrachloroethene 

19 u 1, 1,2,2-tetrachloroethane 

19 J toluene 

19 u cblorobemene 

19 u ethylbemene 

37 u styrene 

19 u xylenes (total) 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: ITDK S3867 

Concentration 

19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
37 u 
37 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 

U - Compound was analyad for but not detected. The number is the detectiQn limit for the sample. 
J - Indicates an estimated value less than the detection limit. 
B - Analyte was found in the blank as well ~ the sample. 

Date of Analysis: 04/24/93 

s 



IT Co1p0ration 
May 3, 1993 

Client Project ID: Weston 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

,Job Number: ITDK 53867 

ADDmONAL VOLATaE ORGANIC COMPOUNDS 

Results in l'g/kl (ppb) 

Sample Matrix: Soil 

Client Sample ID: Rx SLURRY RE 
Lab Sample ID: XX1784 

Tentative Identification (1) 

cyclohexanone (ACN) 

Remarks: (1) Identification is based on computer search of the NIST Library. 

Concentration (2) 

73 

(2) Concentration is based on a response factor of 1.00 relative to the internal standard. 

6 
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IT Co1p0ration 
May 3, 1993 

Client Project m_: Weston 

Client Sample ID: Method Blank 
I.ab Sample ID: VB04232 

Comoound 

chloromethane 

bro mo methane 

vinyl chloride 

chloroethane · 

methylene chloride 

acetone 

carbon disulfide 

1, 1-dichloroethene 

1, 1-dichloroethane 

1,2-dichloroethene (total) 

chloroform 

1,2-dichloroethane 

2-butanone 

. 1, 1, I -trichloroethane 

carbon tetrachloride 

vinyl acetate 

bromodichlorometbane 

VpLAm.E ORGANIC COMPOUNDS 

Results in l'g/kg (ppb) 

Sample Matrix: Soil 

Concentration Compound 

10 u 1,2-dichloropropane 

10 u cis-1,3-dichloropropene 

10 u trichloroethene 

10 u dibromochloromethane 

2 J 1,1,2-trichloroetbane 

10 u bem.ene 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 

· KNOXVILLE. TN 

Job Number: ITDK S3867 

Cgncentration 

s u 
s u 
s u 
s u 
s u 
s u 

s U· trans-1,3-dichloropropene s ·U 

s u bromoform s u 
s u 4-methyl-2-pentanone 10 u 
s u 2-bexanone 10 u 
s u tetnchloroethene s u 
s u 1,1,2,2-tetnchloroethane s u 

10 u toluene s u 
s u chlorobem.ene s u 
s u ethylbem.ene s u 

10 u styrene s u 
s ·U xylenes (total) s u 

U - . Compound was analyzed for but not detected. 'lbe number is the detection limit for the sample. 
J - Indicates an estimated value less than the detection limit. 

Date of Analysis: 04/23/93 

7 



IT·COlpOratio~ 
May 3, 1993 

Client· Project ID: Weston 

Client Sample ID: Method Blank 
I.ab Sample ID: VB04232 

IT ANALYTICAL SERVICES· 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: ITDK 53867 

ADDmONAL VOLA11LE ORGANIC COMPOUNDS 

Results in l'g/kl (ppb) 

Sample Matrix: Soil 

Tentative Identification {1) 

None detected 

Concentration (2) 

Remarks: (1) Identification is based on computer search of the NIST Library. 
(2) Concentration is based on a response factor of 1.00 relative to the intei:nal standard. 
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IT Col)>OratiOD 
May 3, .1993 

Client Project m: Weston 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: ITDK 53867 

SOIL SURROGATE PERCENT RECOVERY-SUMMARY 

Client Sample ID 

Rx SLURRY 

Rx SLURRY RE 

Method Blank 

• - Values in parentheses represent QC limits . 
"'"' - Values are outside QC limits. 

Toluene-DB 
(81-117~)• 

139 •• 
130 •• 
94 

9 

VOLATILE 

BFB. 1,2 Dicbloroetbane-D4 
(74-121 ~>· (70-121 ~)• 

60 .. 90 

64 •• 86 

93 90 



rn INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

ANALYTICAL 
SERVICES 

CERTIFICA'ff:-OF ANALYSIS--··, · .. · .... _, .. , 

IT Corporation May 3, 1993 
312 Directors Drive 
Knoxville, TN 37923 
Attn: Kandi Brown 

Job Number: ITDK 53880 P.O. Number: 580000.045 

This is the Certificate of Analysis for the following sample: 

Client Project ID: Weston 
Date Received by Lab: 04/19/93 
Number of Samples: One (1) 
Sample Type: Slurry 

I. Introduction 

On 04/19/93, one (1) slurry sample arrived at the ITAS-Knoxville, Tennessee, laboratory from IT
Biotechnology Applications Center, Knoxville, Tennessee, in support of the Weston project. The list of 
analytical tests perfonned, as well as date of receipt and analysis, can be found in the attached report. 

II. Analytical Results/Methodolou 

The analytical results for this report are presented by analytical test. Each set of data will include sample 
identification information and the analytical results. Please note that the data are not blank corrected. 

The sample was analyzed for volatile organic compounds by gas chromatography/mass spectroscopy (GC/MS) 
based on EPA SW-846 3rd edition, method 8240. 

Reviewed and Approved: 

r,Jt.L, :,(./ ?llff:U/ ~ ~ 
Al?i(Moore 
Laboratory Manager 

American Council of Independent Laboratories 
International Association of Environmental Testing Laboratories 

American Ass9ciatlon for Laboratory Accreditation 

IT Analytical Services, 5815 Middlebrook Pi:te, Knoxville, TN 37921 681-1-89 



IT Corporation 
May 3, 1993 

Client Project ID: Weston 

m. Quality Control 

Routine laboratory level I QC was followed. · · 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: ITDK 53880 

The volatiles analyses were perfonned by purge and trap with a J&W DB-624 megabore column on a 
Finnigan OW A GC/MS/DS unit. The sample analyses generally went well, although some difficulties were 
encountered related to sample matrix. Toluene-dB and bromofluorobenzene surrogate recoveries were · 
outside method limits in the original sample analysis. Analysis of a dilution exhibited compliant surrogate 
recoveries. The original analysis was included for comparison. There were no other problems seen in 
final data review. 
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IT Corporation 
May 3, 1993 

Client Project ID: Weston 

Client Sample ID: 4/19/93 Rx 
Lab Sample ID: XX19S2 

Coml!Qund 

chlorometbane 

bromometbane 

vinyl chloride 

chloroethane 

methylene chloride 

acetone 

carbon disulfide 

1, 1-dichloroethene 

1, 1-dichloroethane 

1,2-dichloroethene (total) 

chloroform 

1,2-dichloroethane 

2-butanone 

· 1, l, 1-trichloroetbane 

carbon tetrachloride 

vinyl acetate 

bromodicblorometbane 

VOLA'IU.E ORGANIC COMPOUNDS 

Results in 1.&g/kg (ppb) 

Sample Matrix: Soil 

Concentration Compound 

31 u 1,2-dichloropropane 

31 U. cis-1,3-dichloropropene 

31 u trichloroethene 

31 u dibromochloromethane 

lS BJ 1, 1,2-trichloroetbane 

97 B bemene 

16 u trans-1,3-dichloropropene 

16 u bromoform 

16 u 4-methyl-2-pentanone 

16 u 2-bexanone 

16 u tetrachloroethene 

16 u 1, 1,2,2-tetrachloroethane 

14 J toluene 

16 u chlorobemene 

16 u etbylbenz.ene 

31 U. styrene 

16 u xylenes (total) 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: 11DK 53880 

Concentration 

16 u 
16 u 
16 u 
16 u 
16 u 
16 u 
16 u 
16 u 
31 u 
31 u 
16 u 
16 u 
16 u 
16 u 
16 u 
16 u 
16 u 

U - Compound was analyzed for but not detected. The number is the detection limit for the sample. 
J - Indicates an estimated value less than the detection limit. 
B - Analyte was found in the blank u well u the sample. 

Date of Analysis: 04/22/93 

3 IVOUTIUi\TCL.FRM .,13192 



IT Corporation 
May 3, 1993 

Client Project ID: Weston 

Client Sample ID: 4/19/93 Rx 
Lab Sample ID: XX19S2 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVIIJ.E. TN 

Job Number: ITDK 53880 

ADDmONAL VOLA'IU.E ORGANIC COMPOUNDS 

~esults in 1.&g/k& (ppb) 

Sample Matrix: Soil 

Tentative Identification (1) 

cyclobe:unone (ACN) 

Concentration (2) 

26 

Remarks: ( 1) Identification is based on computer search of the NIST Libruy. 
(2) Concentration is based on a response factor of 1.00 nlative to the internal standard . 

.. 4 . IVOLATILE\TCL.FRM 4113192 



IT Corporation · 
May 3, 1993 

Client Project m: Weston 

Client Sample ID: 4/19/93 Rx DL 
Lab Sample ID: XX:19S2 

Comegund 

chloromethane 

bromomethane 

vinyl chloride 

chloroethane 

methylene chloride 

acetone 

carbon disulfide 

l, 1-dichloroethene 

l, 1-dichloroethane 

1,2-dichloroethene (total) 

chloroform 

1,2-dichloroethane 

2-butanone 

I, I, I -trichloroethane 

carbon tetrachloride 

vinyl acetate 

bromodichloromethane 

VOLAmE ORGANIC COMPOUNDS 

Results in l'g/kg (ppb) 

Sample Matrix: Soil 

Cogcentration Comegund 

160 u 1,2-dichloropropane 

160 u cis-1,3-dichloropropene 

160 u trichloroethene. 

160 u dibromochloromethane 

67 BDJ 1,1,2-trichloroethane 

120 BDJ benzene 

78 ·u tram-1,3-dichloropropene 

78 u bromoform 

78 u 4-methyl-2-pentanone 

78 u 2-hexanone 

78 u tetrachloroethene 

78 u 1,1,2,2-tetrachloroethane 

160 u toluene 

78 u chlorobenzene 

78 u ethylbemene 

160 u styrene 

78 u xylenes (total) 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: ITDK 53880 

Concentration 

78 u 
78 u 
78 ·u 

78 u 
78 u 
78 u 
78 u 
78 u 

160 u 
160 u 
78 u 
78 u 
78 u 
78 u 
78 u 
78 u 
78 u 

U - Compound was analyzed for but not detected. The number is the detection limit for the sample. 
J - Indicates an estimated value less than the detection limit. 
B - Analyte was found in the ~lank as well as the sample. 
D - Compound analyzed at a secondary dilution factor. 

Date of Analysis: 04/22/93 

s IVOLATILE\TCL.FRM •113192 



IT Corporation 
May 3, 1993 

Client Project m: Weston 

Client Sample ID: 4/19/93 Rx DL 
Lab Sample ID: XX:19S2 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: ITDK 53880 

ADDmONAL VOLA'IU.E ORGANIC COMPOUNDS 

Results in "g/kg (ppb) 

Sample Matrix: Soil 

Tentative Identification (1) 

None Detected 

Concentration (2} 

Remarks: (1) Identification is based on computer search of the NIST Library. 
(2) Concentntion is based on a response factor of 1.00 relative to the internal standard. 

6 \VOLATILE\TCL.FRM 4113192 



IT CoipOration 
May 3, 1993 

Client Project ID: Weston 

Client Sample ID: Method Blank 
Lab Sample ID: VB04212 

Comeound 

chloromethane 

bromomethane 

vinyl chloride 

cbloroethane 

methylene chloride 

acetone 

carbon disulfide 

l , 1-dichloroethene 

l, 1-dichloroethane 

1,2-dichloroethene (total) 

chloroform 

1,2-dichloroethane 

2-butanone 

· l, l, I -trichloroethane 

carbon tetrachloride 

vinyl acetate 

bromodichloromethane 

VOLA'l'll.E ORGANIC COMPOUNDS 

Results in l'g/kg (ppb) 

Sample Matrix: Soil 

Concentration Compound 

10 U· 1,2-dicbloropropane 

10 u cis-1,3-dicbloropropene 

10 u tricbloroethene 

10 u dibromocbloromethane 

2 J 1, 1,2-tricbloroethane 

3 J benzene 

IT ANALYTICAL SERVICES 
·5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: ITDK S3880 

Concentration 

s u 

s u 

s u 
s u 

: s u 
s ·U 

s u trans-1,3-dichloropropene s u 
s u bromoform s u 
s u 4-methyl-2-pentanone 10 u 
s u 2-hexanone 10 u 
s u tetrachloroethene s u 
s u 1, 1,2,2-tetracbloroethane s u 

10 u toluene s u 
s u chlorobem.ene s u 
s u· ediylbem.ene s u 

10 u styrene s u 
s u xylenes (total) s u 

U - - Compound was analyzed for but not detected. The number is the detection limit for the sample. 
J Indicates an estimated value less than the detection limit. 

Date of Analysis: 04/21/93 

7 . WOLATILE\TCL.FRM 4113192 



IT Corporation 
May 3, 1993 

. Client Project ID: Weston 

Client Sample ID: Method Blank 
Lab Sample ID: VB04212 

IT ANALYTICAL SERVICES· 
5815 MIDDLEBROOK PIKE 

. KNOXVILLE. TN 

Job Number: ITDK 53880 

ADDmONAL VOLATILE ORGANIC COMPOUNDS 

Results in 1&g/kg (ppb) 

Sample Matrix: Soil 

Tentative.Identification {1} 

None detected 

Concentntion {2} 

Remarks: (1) Identification is based on computer search of the NIST Library. 
(2) Concentration is based on a response factor of 1.00 relative to the internal standard. 

8 IVOLATILE\TCL.FRM 4113192 



IT Co1p0ration 
May 3, 1993 

Client Project ID: Weston 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVIIJ.E. TN 

Job Number: ITDK 53880 

son. SURROGATE PERCENT RECOVERY SUMMARY 

Client Sample ID 

4/19/93 Rx 

4/19/93 Rx DL 

Method Blank 

- Values in parentheses represent QC limits. 
•• - Values are outside QC limits. 

Toluene-DB 
(81-1179')• 

123 •• 

109 

102 

9 

VOLATll.E 

BFB 
(74-1219')• 

61 •• 

91 

102 

1,2 Dichloroetbane-D4 
(70-1219')* 

86 

97 

96 

\VOLATIU\TCL.FRM .,13/92 



rn INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

ANALYTICAL 
SERVICES 

. · -· .... .-.·GERTIFICATE·OF·ANALYSIS ··· , ... ~-.,~ .. 

IT Corporation 
312 Directors Drive 
Knoxville, TN 37923 
Attn: Kandi Brown 

May 3, 1993 

Job Number: ITDK S3802 P.O. Number: 4084900.330 

This is the Certificate of Analysis for the following sample: 

Client Project ID: 
Date Received by Lab: 
Number of Samples: 
Sample Type: 

I. Introduction 

Weston 
04/08/93 
One (1) 
Slurry 

On 04/08/93, one (1) slurry sample arriv.ed at the ITAS-Knoxville, Tennessee, laboratory from IT 
Biotechnology Applications Center, Knoxville, Tennessee, in support of the Weston project. The list of 
analytical tests performed, as well as date of receipt and analysis, can be found in the attached report. 

n. Analytical Results/Methodolou 

The analytical results for this report are presented by analytical test. :Each set of data will include sample 
identification information and the analytical results. Please note that the data are not blank corrected. 

The ~pie was analyzed for volatile organic compounds by gas chromatography/mass spectroscopy (GC/MS) 
based on EPA SW-846 3rd edition, method 8240. 

Reviewed and Approved: 

4 f ,?)!Hd, / 
Alyce R. Moore 
Laboratory Manager 

American Council of Independent Laboratories 
International Association ol Environmental Testing !Jlboratories 

American Association for Laboratory Accreditation 

IT Analytical Services, 5815 Middlebrook Pike, Knmmlle, TN 37921 681-1-89 



IT Co1p0ration 
May 3, 1993 

Client Project ID: Weston 

m. Quality ~ontrol 

Routine laboratory level I QC was followed. 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: ITDK 53802 

The volatiles analyses were perfonned by purge and trap with a J&W DB-624 megabore column on a 
Finnigan OWA GC/MS/DS. Analysis was oJ.jginally requested as 8270. This was changed to 8240 per 
Kandi Brown on 04/16/93. The sample analyses went well. Two surrogate spilces, toluene-d8 and· 
bromofluorobenzene, were outside method limits in the original analysis of Rx 4/8/93. This was confmned 
as an effect of matrix by reanalysis. This result was consistent with the appearance of the slurry. Both 
sets of samples were submitted for comparison. There were no problems seen in fmal data review. 

2 



_.IT Corporation 
May 3, 1993 

·client Project ID: Weston 

Client Sample ID: Rx 4/8/93 
Lab Sample ID: XX0876 

Com22und 

chloromethane 

bromomethane 

vinyl chloride 

chloroethane 

methylene chloride 

acetone 

carbon disulfide 

1, 1-c:lichloroethene 

1, 1-c:lichloroethane 

1,2-c:lichloroethene (total) 

chlorofonn 

t' ,2-c:lichloroethane 

2-butanone 

· l , l, I-trichloroethane 

carbon tetrachloride 

vinyl acetate 

bromodichloromethane . 

VOLAm..E ORGANIC COMPOUNDS 

Results in l'g/kg (ppb) 

Sample Matrix: Soil 

Con9mtration Comoound 

43 u 1,2-c:lichloropropane 

43 u cis-1,3-c:lichloropropene 

43 u trichloroethene 

43 u· dibromochloromethane 

51 B 1, 1,2-trichloroethane 

140 bemene 

10 J trans-1,3-c:lichloropropene 

22 u bromofonn 

22 u 4-methyl-2-pentanone 

22 u 2-hexanone 

22 u tetrachloroethene 

22 u 1,1,2,2-tetrachloroethane 

7 J toluene 

22 u chlorobenz.ene 

22 u ethylbenz.ene 

43 u styrene 

22 u xylenes (total) 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: ITDK 53802 

Concentration 

22 u 
22 u 
22 u 
22 u 
22 u 
22 u 
22 u 
22 u 
43 u 
43 u 
22 u 
22 u 
22 u 
22 u 
22 u 
22 u 
22 u 

U - Compound was analyzed for but not detected. The number is the detection limit for the sample. 
J - Indicates an estimated value less than the detection limit. 
B - Analyte was found in the blank as well as the sample. 

Date of Analysis: 04/23/93 

3 IVOLATll£\TCL.FRM 4113192 



IT Corporation 
May 3, 1993 · 

Client Project ID: Weston 

Client Sample ID: Rx 4/8/93 
Lab Sample ID: XX0876 

IT ANALYTICAL SERVICES· 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: ITDK 53802 

ADDfflONAL VOLATILE ORGANIC COMPOUNDS 

Results in l'g/kg (ppb) 

Sample Matrix: Soil 

Tentative Identification (1) 

None detected 

Concentntion (2) 

.. 

'· 

Remarks (1) Identification is based on computer search of the NIST Libruy._ 
(2) Concentration is based on a response factor of 1.00 relative to the internal standard. 

4. \VOLATIUi\TCL.FRM 4113192 
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IT Co1p0ration 
May 3, 1993 

Client Project ID: Weston 

Client Sample ID: Rx4/8/93RE 
Lab Sample ID: XX0876 

~m2ound 

chloromethane 

bromomethane 

vinyl chloride 

chloroethane 

methylene chloride 

acetone 

carbon disulfide 

l , 1-dichloroethene 

l, 1-dichloroethane 

1,2-dichloroethene (total) 

chloroform 

1,2-dichloroethane 

2-butanone 

· l , l , I -trichloroethane 

carbon tetrachloride 

vinyl acetate 

bromodichloromethane 

VOLATILE ORGANIC COMPOUNDS 

Results in J&g/kg (ppb) 

Sample Matrix: Soil 

Concentration Cogmound 

43 u 1,2-dichloropropane 

43 u cis-1,3-dichloropropene 

43 u trichloroethene 

43 u dibromochloromethane 

S4 B 1,1,2-trichloroethane 

120 benzene 

10 J trans-1,3-dichloropropene 

22 u bromoform 

22 u 4-methyl-2-pentanone 

22 u 2-he:unone 

22 u tetrachloroethene 

22 u 1, 1,2,2-tetrachloroethane 

7 J toluene 

22 u chlorobem.ene 

22 u ethylbemene 

43 u styrene 

22 u xylenes (total) 

J - Indicates an estimated value less than the detection limit. 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: 11DK 53802 

Concentration 

22 u 
22 u 
22 u 
22 u 
22 u 
22 u 
22 u 
22 u 
43 u 
43 u 
22 u 
22 u 
22 u 
22 u 
22 u 
22 u 
22 u 

U - Compound was analyzed for but not detected. The number is the detection limit for the sample. 
B - Analyte was found in the blank as well as the sample. 

Date of Analysis: 04/23/93 

s IVOLATILE\TCL,FRM 4/1319'Z 



IT Co1p0ration 
May 3, 1993 

Client Project ID: Weston 

Client Sample ID: Rx 4/8/93RE 
Lab Sample ID: XX0876 

. 'IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: ITDK 53802 

ADDfflONAL VOLATll.E ORGANIC COMPOUNDS 

Results in µg/kg (ppb) 

Sample Matrix: Soil 

Tentative Identification (1} 

None detected 

Concentration (2) 

Remarks (1) Identification is based on computer search of the NIST Libnuy. · 
(2) Concentration is based on a response factor of 1.00 relative to the internal. standard. 

• 6 \VOLATILE\TCL.FRM 4113192 



IT Co1p0ration 
May 3, 1993 

Client Project ID: Weston 

Client Sample ID: Method Blank 
Lab Sample ID: VB04223 

Comeound 

chlorometbane 

bromometbane 

vin>:l chloride 

chloroethane 

methylene chloride 

acetone 

carbon disulfide 

l, 1-dichloroethene 

l, 1-dichloroetbane 

1,2-dichloroethene (total) 

chloroform 

1,2-dichloroethane 

2-butanone 

· l, l, 1-trichloroetbane 

carbon tetrachloride 

vinyl acetate 

bromodicblorometbane 

VOLATILE ORGANIC COMPOUNDS 

Results in pg/kg (ppb) 

Sample Matrix: Soil 

Concegtration Compound 

10 u 1,2-dichloropropane 

10 u cis-1,3-dichloropropene 

10 u trichloroethene 

10 .u dibromochlorometbane 

3 J 1,1,2-trichloroetbane 

10 u bem.ene 

s u trans-1,3-dichloropropene 

s u bromoform 

s u 4-methyl-2-pentanone 

s u 2-hexanone 

s u tetrachloroethene 

s u 1, 1,2,2-tetnchloroetbane 

10 u toluene 

s U· chlorobemene 

s u ethylbenzene 

10 u styrene 

s u xylenes (total) 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: ITDK 53802 

Concentration 

s u 
s u 
s u 
s u 
s u 
s u 
s u 
s u 

10 u 
10 u 
s u 
s u 
s u 
s u 
s u 
s u 
s u 

U - Compound was analyi.ed for but not detected. The number is the detection limit for the sample. 
J - Indicates an estimated value less than the detection limit. 

Date of Analysis: 04/22/93 

7 . \VOL.ATILE\TCL.FRM 4113192 



IT Corporation 
"May 3, 1993 

Client Project ID: Weston 

Client Sample ID: Method Blank 
Lab Sample ID: VB04223 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK. PIKE 
KNOXVILLE. TN 

Job Number: ITDK · 53802 

ADDmONAL VOLATILE ORGANIC COMPOUNDS 

Results in /.&g/k& (ppb) 

Sample Matrix: Soil 

Tentative Identification (1) 

None detected 

Concentration (2) 

Remarks (1) Identification is based on comp~ter search of the NIST Library. 
(2) Concentration is based on a response factor of 1.00 relative to the internal standard. 

8 \VOLATILE\TCL.FRM 4113192 
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]T Coiporation 
May 3, 1993 

Client Project ID: Weston 

IT ANALYTICAL SERVICES. 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: 11DK 53802 

son. SURROGATE PERCENT RECOVERY SUMMARY 

Client Sample ID 

Rx 4/8/93 

Rx 4/8/93RE 

Method Blank 

• - Values in parenthesis represent QC limits. 
•• - Values are outside QC limits. 

Toluene-DB 
(81-1179')• 

123 •• 
114 

97 

9 

VOLATILE 

BFB 1,2 Dicbloroethane-D4 
(74-1219')• (70-121 CJ£)• 

58 •• 92 

60 •• 89 

9S 96 

IVOI.ATIIR\TCL,FRM 4113192 
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rn INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

IT Corporation 
312 Directors Drive 
Knoxville, TN 37923 
Attn: Kandi Brown 

Job Number: ITDK 53775 

ANALYTICAL 
SERVICES 

·· CERTIFlCATE·OF ~ALYSIS · ~--

This is the Certificate of Analysis for the following samples: 

Client Project ID: 
Date Received by Lab: 
Number of Samples: 
Sample Type: 

I. Introduction 

Weston 
04/05/93 
Two (2) 
Sluny 

May 3, 1993 

P.O. Number: 580000.045 

On 04/05/93, two (2) sluny samples arrived at the ITAS-Knoxville, Tennessee, laboratory from IT
Biotechnology Applications Center, Knoxville, Tennessee, in support of the Weston project. The list of 
analytical tests performed, as well as date of receipt and analysis, can be found in the attached report. 

II. Analytical Results/Methodology 

The analytical results for this report are presented by analytical test. Each set of data will include sample 
identification infonnation and the analytical results. Please note that the data are not blank corrected. 

The samples were analyzed for volatile organic compounds by gas chromatography/mass spectroscopy (GC/MS) 
based on EPA SW-846 3rd edition, method 8240. 

Reviewed and Approved: 

~Cv~~· 

Al;R. Moore 
Laboratory Manager 

American Council of Independent Laboratories 
International Association of Environmental Testing Laboratories 

American Association for Laboratory Accreditation 

IT Analytical Services, 5815 Middlebrook Pike, Knoxville, TN 37921 681-1-89 



IT Corporation 
May 3, 1993 

Client Project ID: Weston 

m. Quality Control 

Routine laboratory level I QC was followed. · 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE, TN 

Job Number: ITDK S377S 

The volatiles analyses were performed by purge and trap with a J&W DB-624 megabore column on a 
Finnigan OWA GC/MS/DS unit. The sample analyses went well. The samples were originally coded for 
8270 and were extracted. The analysis was changed to 8240 per Kandi Brown on 04/16/93. This resulted 
in a shortage of sample, hence, only one gram portions of Rx 4/2/93 and Rx 4/S/93 were analyzed. There 
were no problems seen in final data review. 

2 
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IT Corporation 
May 3, 1993 

Client Project ID: Weston 

Client Sample ID: Rx 4/2/'YJ 
I.ab Sample ID: XX0337 

Coml!!!und 

chloromethane 

bro mo methane 

vinyl chloride 

chloroethane 

methylene chloride 

acetone 

carbon disulfide 

1, 1-dichloroethene 

1, 1-dichloroethane 

1,2-dichloroethene (total) 

chloroform 

1,2-dichloroethane 

2-butanone 

-1, 1, I -trichloroethane 

carbon tetrachloride 

vinyl acetate 

bromodichloromethane 

VOLA'IU.E ORGANIC COMPOUNDS 

Results in 1&g/ks (ppb) 

Sample Matrix: Soil 

Concentration Compound 

110 u 1,2-dichloropropane 

110 u cis-1,3-dichloropropene 

110 u trichloroethene 

110 ·u dibromochloromethane 

520 B 1,1,2-trichloroethane 

330 benzene 

54 u trans-1,3-dichloropropene 

54 u bromoform 

54 u 4-methyl-2-pentanone 

54 u 2-hexanone 

54 U· tetrachloroethene 

54 u 1, 1,2,2-tetrachloroethane 

110 u toluene 

54 u chlorobenzene 

54 u ethylbenzene 

110 u styrene 

54 u xylenes (total) 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: ITDK 53775 

Cgncentration 

54 u 
54 u 
54 u 
54 u 
54 u 
54 u 
54 u 
54 u 

.110 u 
110 u 
54 u 
_54 u 
54 u 
54 u 
54 u 
54 u 
54 u 

U - Compound was analyzed for but not detected. The number is the detection limit for the sample. 
J - Indicates an estimated value less than the detection limit. 
B, - Analyte was found in the blank as well as the sample. 

Date of Analysis: 04/16/'YJ 

3 , IVOLATIL£\TCL.FRM 4113192 



IT Corporation 
May 3, 1993 

Client Project m: Weston 

Client Sample ID: Rx 4/2/93 
Lab Sample ID: XX0337 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: ITDK 53775 

ADDmONAL VOLATILE ORGANIC COMPOUNDS 

Results in l'i/kS (ppb) 

Sample Matrix: Soil 

Tentative Identification (1) 

None detected 

Concentration (2} 

Remarks: (1) Identification is based on computer search of the NIST Library. 
(2) Concentration is based on a respome factor of 1.00 relative to the internal standard. 

4 . IYOLATILE\TCL.FRM 411319'Z 



IT Corporation 
. May 3, 1993 

Client Project ID: Weston 

Client Sample ID: Rx 4/S/93 
Lab Sample ID: XX0338 

Com22und 

chloromethane 

bromomethane 

vinyl chloride 

chlomethane 

methylene chloride 

acetone 

carbon disulfide 

1, 1-dichloroethene 

1, 1-dichloroethane 

1,2-dichloroethene (total) 

chloroform 

1,2-dichloroethane 

2-butanone 

l, l, I -trichloroethane 

carbon tetrachloride 

vinyl acetate 

bromodichloromethane 

VOLATILE ORGANIC COMPOUNDS 

Results in l'g/kg (ppb) 

Sample Matrix: Soil 

Concentratiog Compound 

110 u 1,2-dichloropropane 

110 u cis-1,3-dichloropropene 

110 u trichloroethene . 

110 u · dibromochloromethane 

460 B 1,1,2-trichloroethane 

750 benz.ene 

56 u trans-1,3-dichloropropene 

56 u bromoform 

56 u 4-methyl-2-pentanone 

56 u 2-hexanone 

56 u tetrachloroethene 

56 .u l, l ,2,2-tetrachloroethane 

IS J toluene 

56 u chlorobenzene 

. 56 u ethylbenzene 

110 u styrene 

56 u xylenes (total) 

J - Indicates an estimated value less than the detection limit. 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE . 
KNOXVILLE. TN 

Job Number: ITDK 53775 

Concentration 

56 u 
56 u 
56 u 
56 u 
56 u 
56 u 
56 u 
56 u 

110 u 
110 u 
56 u 
56 u 
56 u 
56 u 
56 u 
56 u 
S6 u 

U - Compound was analyzed for but not detected. The number is the detection limit for the sample. 
B - AnaJyte was found in the blank as well as the sample. · 

Date of Analysis: 04/16/93 

IVOLATU\TCL.FRM 411319'1 
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IT Corporation 
May 3, 1993 

Client ~ject ID: Weston 

Client Sample ID: Rx 4/S/93 
Lab Sample ID: XX:0338 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 

. KNOXVILLE. TN 

Job Number:. ITDK 53775 

ADDmONAL VOLATILE ORGANIC COMPOUNDS 

Results in l'A (ppb) 

Sample Matrix: Soil 

Tentative Identification (1) 

None detected 

Concentration (2} 

Remarks: (1) Identification is based on computer search of the NIST Library. 
(2) Concentration is based on a response factor of 1.00 relative to the internal standard. 

6 IVOIATD.l!\TCL.FRM .,13192 
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IT. Corporation 
May 3, 1993 

• Client PrQject ID: Weston 

Client Sample ID: Method Blank 
Lab Sample ID: EB0416 

Comegund 

chloromethane 

bromomethane 

vinyl chloride 

chloroethane 

methylene chloride 

acetone 

carbon disulfide 

l , 1-clichloroethene 

l, I -clichloroethane 

1,2-clichloroethene (total) 

chloroform 

1,2-clichloroethane 

2-butanone 

. l, l, 1-trichloroethane 

carbon· tetncbloride 

vinyl acetate 

bromodichloromethane 

VOLATILE ORGANIC COMPOUNDS 

Results in l's/kl (ppb) 

-Sample Matrix: Soil 

Concentntion Comegund 

10 u 1,2-clichloropropane 

10 u cis-1,3-clichloropropene 

10 u trichloroethene 

10 u dibromochloromethane 

4 J 1,1,2-trichloroethane 

10 u benzene 

s u trans-1,3-clichloropropene 

s u bromoform 

s .U · 4-methyl-2-pentanone 

s U· 2-bexanone 

s u tetnchloroethene 

s u l, 1,2,2-tetnchloroethane 

10 u toluene 

s u chlorobenzene 

s u ethylbenzene 

10 u styrene 

s ·u xylenes (total) 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: ITDK 53115 

.. _,..."''' 

Concentntion 

s u 
s u 
s u 
s u 
s u I 

s u 
s u 
s u 

10 u 
10 u 
s u 
s u 
s u 
s u 
s u 

""' 
s u 
s u 

U - Compound was analyzed for but not detected. The number is the detection limit for the sample. 
J Indicates an estimated value less than the detection limit. 

Date of Analysis: 04/16/93 

7 IVOLATILE\TCL.FRM 4113192 
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IT Corporation 
May 3, 1993 

Client Project ID: • Weston 

Client Sample ID: Method Blank 
I.ab Sample ID: EB0416 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: ITDK 53775 

ADDmONAL VOLATll.E ORGANIC COMPOUNDS 

Results in l'g/kl {ppb) 

Sample Matrix: Soil 

Tentative Identification (1) 

None detected 

Concentration (2} 

Remarks: (1) Identification is based on computer search of the NIST Library. 
(2) Concentration is based on a nsponse factor of 1.00 relative to the internal standard. 

8 \VOIATILEITCL.FRM 4113192 



IT Corporation 
'May 3, 1993 

Client Project ID: Weston 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVIIJ.E, TN 

Job Number: ITDK 53775 

SOIL SURROGATE PERCENT RECOVERY SUMMARY 

VOLATILE 

Toluene-DB BFB 1,2 Dichloroethane-D4 
Client Sample ID (81-1179')• (74-1219')• (70-1219')• 

Rx 4/2/93 102 92 71 

Rx 4/S/93 108 87 71 

Method Blank 94 97 81 

• - Values ·m parentheses represent QC limits. 

9 IVOLATILE\TCL.FRM 4/1319.! 
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rn INTERNATIONAL 
TECHNOLOGY 
CORPORATION . 

ANALYTICAL 
SERVICES. 

• & .. ... • .,, •• .,., •• • -~ · ··· · . · CERTIFICATE OF ANAhYSIS· 

IT Corporation 
312 Directors Drive 
Knoxville, TN 37923 
Attn: Kandi Brown 

Job Number: l'IDK 53839 

This is the Certificate of Analysis for the following sample: 

Client Project ID: 
Date Received by Lab: 
Number of Samples: 
Sample Type: 

I. Introduction 

Weston 
04/13/93 
One (1) 
Sluny 

May 5, 1993 

P.O. Number: 580000.045 

On 04/13/93, one (1) sluny sample arrived at the ITAS-Knoxville, Tennessee, laboratory from JT;. 
Biotechnology Applications Center, Knoxville, Tennessee, in support of the Weston project. The list of 
analytical tests performed, as well as date of receipt and analysis, can be found in the attached report. 

n. Analytical Results/Methodolou 

The analytical results for this report are presented by analytical test. Bach set of data will include sample 
identification information and the analytical results. Please note that the data are not blank corrected. 

The sample was analyzed for volatile organic compounds by gas chromatography/mass spectroscopy (GC/MS) 
based on EPA SW-846 3rd edition, method 8240. 

Reviewed and Approved: 

Al~R. Moore 
Laboratory Manager 

American Council of Independent Laboratories 
International Association of Environmental Testing Ulboratories 

Amencan Association for Laboratory Accreditation 

1T Analytical Services, 5815 Micldlebroot Pike, KnOZVWe, TN 37921 881-1·89 



IT CoipOration 
Mays, 1993 

Client Project ID: Weston 

m. Quality Control 

Routine laboratory level I QC was followed. 

IT ANALYTICAL SERVICES 
581 S MIDDLEBROOK PIKE 
KNOXVILLE, TN 

Job Number: ITDK 53839 

The volatiles analyses were performed by purge and trap with a J&W DB-624 megabore column on a 
Finnigan OWA GC/MS/DS unit. The original analysis requested was 8270. This was changed to 8240 per 
Kandi Brown on 04/16/93. The sample analyses generally went well, although some difficulties were· 
encountered related to sample matrix. Toluene-d8 and bromofluorobenzene surrogate recoveries were 
outside. method limits in the sample analyses. This was confirmed as a matrix phenomenon by reanalysis. 
The two analyses were in -good agreement. There were no other problems seen in final data review. 

2 



IT Corporation 
May 5, 1993 

Client Project m: Weston 

Client Sample ID: Rx SLURRY 
Lab Sample ID: XX1S28 

Cgmegund 

chlorometbane 

bromometbane 

vin>:1 chloride 

chloroetbane 

methylene chloride 

acetone 

carbon disulfide 

I , 1-dichloroethene 

I, 1-dichloroetbane 

. 1,2-dichloroethene (total) 

chloroform 

1,2-dichloroetbane 

2-butanone 

· I , l, 1-trichloroetbane 

carbon tetrachloride 

vinyl acetate 

bl'9modichloromethane 

VOLATILE ORGANIC COMPOUNDS 

Results in l'g/kl (ppb) 

Sample Matrix: Soil 

Q!ncentration Compound 

29 u ·1 ,2-dichloropropane 

29 u cis-1,3-dichloropropene 

29 u trichloroethene 

29 u dibromochlorometbaae 

32 B 1,1,2-trichloroetbane 

79 bem.ene 

6 J trans-1,3-dichloropropene 

IS u bromoform 

lS u 4-methyl-2-pentanone 

lS u 2-hexanone 

1S u tetrachloroethene 

IS u 1,1,2,2-tetrachloroetbane 

29 u toluene 

IS u chlorobem.ene 

lS u ethylbenzene 

29 u styrene 

lS u xylenes (total) 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: 11DK 53839 

Q!ncentration 

IS u 
IS u 
lS u 
IS u 
IS u 
IS u 
IS u 
IS u 
29 u 
29 u 
IS u 
lS u 
IS · U 

lS u 
IS u 
IS u 
IS u 

U - Compound was analyzed for but not detected. The number is the detection limit for the sample. 
J - Indicates an estimated value less than the detection limit. · 
B - Analyte was found in the blank as well as the sample. 

Date of Analysis: 04/23/93 

3 



IT Co1p0ration 
May 5, 1993 

Client Project ID: Weston 

Client Sample ID: Rx SLURRY 
Lab Sample ID: XX1528 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: ITDK 53839 

ADDmONAL VOLATILE ORGANIC COMPOUNDS 

Results in l'g/kl (ppb) 

Sample Matrix: Soil 

Tentative lcientification Cll 

cyclohe:xanone (ACN) 

Concentntion (2) 

22 

Remarks: . (1) Identification is based on computer search of the NIST Library. 
(2) Concentration is based on a response factor of 1.00 relative to the internal standard. 

4 . 

. ..... , 



IT Co1p0ration 
Mays, 1993 

Client Project ID: Weston 

Client Sample ID: Rx SLURRY RE 
Lab Sample ID: XX1S28 

Cogmound 

chloromethane 

bromomethane 

vinyl chloride 

chloroethane 

methylene chloride 

acetone 

carbon disulfide 

1, 1-dichloroethene 

1, 1-dichloroethane 

1,2-dichloroethene (total) 

chloroform 

1,2-dichloroethane 

2-butanone 

1,1,1-trichloroethane 

carbon tetrachloride 

vinyl acetate 

bromodichloromethane 

VOLAm..E ORGANIC COMPOUNDS 

Results in l'g/kg (ppb) 

Sample Matrix: Soil 

Concentration Compound 

29 u 1,2-dichlorop~pane 

29 u cis-1,3-dichloropropene 

29 u. trichloroethene 

29 u dibromochloromethane 

29 B 1,1,2-trichloroethane 

76 bemene 

5 J trans-1,3-di~oropropene 

15 u bromoform 

15 u 4-methyl-2-pentanone 

15 u 2-hexanone 

15 u tetrachloroethene 

15 u 1, 1,2,2-tetrachloroetbane 

s J toluene 

IS u chlorobemene 

15 u ethylbenzene 

29 u styrene 

lS u. xylenes (total) 

IT ANALYTICAL SERVICES 
581 S MIDDLEBROOK PIKE 
KNOXVILLE, TN 

Job Number: ITDK 53839 

Concentration 

15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
lS u 
29 u 
29 u 
15 u 
15 u 
IS u 
IS u 
lS u 
IS u 
IS u 

U - Compound was analyzed for but not detected. The number is the detection limit for the sample. 
J - Indicates an estimated value less than the detection limit. 
B - Analyte was found in the blank as well as the sample. 

Date of Analysis: 04/23/93 

s 
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·rr Corporation 
Mays, 1993 

Client Project ID: · Weston 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: 11DK 53839 

ADDmONAL VO~m..E ORGANIC COMPOUNDS 

Results in l'g/kg (ppb) 

Sample Matrix: Soil 

Client Sample ID: Rx SLURRY RE 
Lab Sample ID: XX:1528 

Remarks: 

Tentative Identification (l} 

cyclohe:unone (ACN) 

(1) Identification is based on computer search of the NIST Library. 

Concentration (2) 

31 

(2) Concentration is based on a response factor of 1.00 relative to the internal standard. 

6 
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IT Corporation 
Mays, 1993 

Client Project ID: Weston 

Client Sample ID: Method Blank 
Lab Sample ID: VB04223 

Compound 

chlorometbane 

bromometbane 

vinyl chloride 

chloroetbane 

methylene chloride 

acetone 

carbon disulfide 

1, 1-dichloroethene 

1, 1-dichloroetbane 

1,2-dichloroetbene (total) 

chloroform 

1,2-dichloroetbane 

2-butanone 

· l, l, 1-trichloroetbane 

carbon tetrachloride 

vinyl acetate 

bromodichlorometbane 

VOLATll.E ORGANIC COMPOUNDS 

Results in l'g/kg (ppb) 

Sample Matrix: Soil 

Concentration Compound 

10 u 1,2-dichloropropane 

10 u cis-1,3-dichloropropene 

10 u trichloroethene 

10 u dibromochlorometbane 

3 J 1,1,2-tricbloroetbane 

10 u bemene 

s u trans-1,3-dicbloropropene 

s u bromoform 

s u 4-methyl-2-pentanone 

s u 2-hexanone 

s u tetrachloroethene 

s u 1, 1,2,2-tetrachloroetbane 

10 u toluene 

S. u chlorobemene 

s u ethylbemene 

10 u styrene 

s u xylenes (total) 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: ITDK 53839 

Concentration 

s u 
s u 
s u 
s u 
s u 
s u 
s u 
s u 

10 u 
10 u 
s u 
s u 
s u 
s u 
s u 
s u 
s u 

U - Compound was analyzed for but not detected. The number is the detection limit for the sample. 
J - Indicates an estimated value less than the detection limit. 

Date of Analysis: 04/22/93 

7 IVOLATIU\TENI' .JD.FRM 



IT Co1p0ration 
May 5, 1993 

Client Project ID: Weston 

Client Sample ID: Method Blank 
Lab Sample ID: VB04223 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: ITDK 53839 

ADDfflONAL VOLATILE ORGANIC COMPOUNDS 

Results in l'g/kg (ppb) 

Sample Matrix: Soil 

Tentative Identification (1) 

:t-Jone detected 

Concentration (2) 

Remarks: (1) Identification is based on computer search of the NIST Library. 
(2) Concentration is based on a response factor of 1.00 relative to the internal standard. 

8 IVOLATILE\TENr-lD.FRM 



IT Corporation 
Mays, 1993 

Client Project ID: Weston 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVIIJ.E. TN 

Job Number: ITDK 53839 

SOIL SURROGATE PERCENT RECOVERY SUMMARY 

VOLAffl,E 

Toluene-DI BFB 1,2 Dichloroethane-D4 
Client Sample ID (81-1175)* 04-121~)• ao-121 ~>• 

Rx SLURRY 120 •• 58 •• 88 

Rx SLURRY RE 109 57 •• 87 

Method Blank 97 95 96 

• - Values in parentheses represent QC limits. 
** - Values outside QC limits. 

9 IVOLATILE\TEHI' ..JD.FRM 
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rn INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

IT Corporation 
312 Directors Drive 
Knoxville, TN 37923 
Attn: Kandi Brown 

Job Number: ITDK 53911 

ANALYTICAL 
SERVICES 

CERTIFlCATE OF ANALYSIS 
' " •· • .-i'•• - • • • • •<O. • _, ¥ ~ " •- ~ r- ' • • 

This is the Certificate of Analysis for the following sample: 

Client Project ID: 
Date Received by Lab: 
Number of Samples: 
Sample TyPe: 

I. Introduction 

Weston 
04/22/93 
One (1) 
Slurry 

May 18, 1993 

P.O. Number: 580000.045 

On 04/22/93, one (1) slurry sample arrived at the ITAS-Knoxville, Tennessee, laboratory from IT
Biotechnology Applications Center, Knoxville, Tennessee, in support of the Weston project. The list of 
analytical tests performed, as well as date of receipt and analysis, can be found in the attached report. 

n. Analytical Results/Methodolou 

The analytical results for this report are presented by analytical test. Each set of data will include sample 
identification information and the analytical results. Please note that the data are not blank corrected. 

The sample was analyzed for volatile organic compounds by gas chromatography/mass spectroscopy (GC/MS) 
ba_sed on EPA SW-846 3rd edition, method 8240. 

Reviewed and Approved: 

~-~,77~ 
Alyce R. Moore 
Laboratory Manager 

Amencan Council of Independent Laboratories 
International Association 01 Environmental Testing Laboratories 

American Assoc1a11on lor Laboratory Accreditation 

IT Analytical Services, 5815 Middlebrook Ptte, KnozvWe, TN 37921 681-1•89 



IT Corporation 
May 18, 1993 

Client Project ID: Weston 

m. Quality Control 

Routine laboratory level I QC was followed. 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE , 
KNOXVILLE, TN 

Job Number: ITDK 53911 

The volatiles analyses were performed by purge and trap with a J&W DB-624 megabore column on a 
Finnigan OW A GC/MS/DS unit. The sample analysis went well. The sample exhibited the usual matrix 
interference resulting in low recoveries of two surrogate spikes. A dilution of the sample lessened the 
effects of matrix yielding a method compliant analysis,. but with elevated detection limits. Both sets of data 
were incl~ded for comparison. There were no problems seen in final data review. 

2 
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IT Corporation 
May 18, 1993 

Client Project ID: Weston 

Client Sample ID: Rx SLURRY 
Lab Sample ID: XX2233 

Comizound 

chloromethane 

bromomethane 

vinyl chloride 

chloroethane 

methylene chloride 

acetone 

carbon disulfide 

1, 1-dichloroethene 

1, 1-dichloroethane 

1,2-dichloroethene (total) 

chloroform 

1,2-dichloroethane 

2-butanone 

· 1, l , l -trichloroethane 

carbon tetrachloride 

vinyl acetate 

bromodichloromethane 

VOLATILE ORGANIC COMPOUNDS 

Results in pg/kg (ppb) 

Sample Mattix: Soil 

~ncentration Comoound 

33 u 1,2-dichloropropane 

33 u cis-1,3-dichloropropene 

33 u trichloroethene 

33 u dibromochloromethane 

14 BJ 1,1,2-trichloroethane 

170 B bemene 

s J trans-1,3-dicliloropropene 

17 u 
' 

bromoform 

17 u 4-methyl-2-pentanone 

17 u 2-hexanone 

17 u tetrachloroethene 

17 u 1, 1,2,2-tetrachloroethane 

3 J toluene 

17 u chlorobenzene 

17 u ethyl benzene 

33 u styrene 

17 u xylenes (total) 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: ITDK 53911 

Concentration 

17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
33 u 
33 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 

U - Compound was analy7.ed for but not detected. The number is the detection limit for the sample. 
J - Indicates an estimated value less than the detection limit. 
B - Analyte was found in the blank as well as the sample. 

Date of Analysis: 05/04/93 

3 
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IT Coq,oration 
May 18, 1993 

Client Project ID: Weston 

Client Sample ID: Rx SLURRY 
Lab Sample ID: XX2233 

ADDmONAL VOLATILE ORGANIC COMPOUNDS 

Results in 111/kg (ppb) 

Sample Matrix: Soil 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE, TN 

Job Number: ITDK 53911 

Tenwive Identification Ci} 

None detected 

Concentration (2) 

Remarks: ( 1) Identification is based on computer search of the NIST Libnuy. 
(2) Concentration is based on a response factor of 1.00 relative to the internal standard. 

·4 
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. IT Corporation 
. May "18, 1993 . 

Client Project ID: Weston 

Client Sample ID: Rx SLURRY DL 
Lab Sample ID: XX2233 

ComlH!und 

chloromethane 

bromomethane 

vinyl chloride 

chloroethane 

methylene chloride 

acetone 

carbon disulfide 

1, 1-dichloroethene 

1, 1-dichloroethane 

1,2-dichloroethene (total) 

chloroform 

1,2-dichloroethane 

2-butanone 

1,1,1-trichloroethane 

carbon tetrachloride 

.vinyl acewe 

bromodichloromethane 

VOLATILE ORGANIC COMPOUNDS 

Results in pg/kg (ppb) 

Sample Matrix: Soil 

Concentration Compound 

170 u 1,2-dichloropropane 

170 u cis-1,3-dichloropropene 

170 u trichloroethene 

170 u dibromochloromethane 

52 BDJ 1, 1,2-trichloroethane 

300 BD bem.ene 

83- u trans-1,3-dichloropropene 

83 u bromoform 

83 u 4-methyl-2-pentanone 

83 u 2-hexanone 

83 u tetrachloroethene 

83 u 1, 1,2,2-tetrachloroethane 

170 .u toluene 

83 . U chlorobenzene 

83 u ethylbenzene 

170 u styrene 

83 u xylenes (total) 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE, TN 

Job Number: ITDK S3911 

Concentration 

83 u 
83 u 
83 u 
83 u 
83 u 
83 u 
83 u 
83 u 

170 u 
170 u 
83 u 
83 u 
83 u 
83 u 
83 u 
83 u 
83 u 

U - Compound was analyml for but not detected. The number is the detection limit for the sample. 
J - Indicates an estimated value less than the detection limit. 
B - Analyte was found in the blank as well as the sample. 
D Surrogates diluted out. 

Date of Analysis: 05/04/93 

5 



IT Corporation 
May 18, 1993 

Client Project ID: Weston 

Client Sample ID: Rx SLURRY DL 
Lab Sample ID: XX2233 

ADDMONAL VOLATILE ORGANIC COMPOUNDS 

Results in l'g/kg (ppb) 
' . 

Sample Mattix: Soil 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: ITDK 53911 

Tentative Identification (l} 

None Detected 

Concentration (2) 

Remarks: (1) Identification is based on computer search of the NIST Libruy. 
(2) Concentration is based on a response factor of 1.00 relative .to the internal standard. 

6 
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IT Corporation 
Mayl8, 1993 

Client Project ID: Weston 

Client Sample ID: Method Blank 
Lab Sample ID: VBOS042 

Comggund 

chloromethane 

bromomethane 

vinyl chloride 

chloroethane 

methylene chloride 

acetone 

carbon disulfide 

l, 1-dicbloroethene 

1, 1-dichloroethane 

1,2-dicbloroethene (total) 

chloroform 

1,2-dicbloroethane 

2-butanone 

· l, l, 1-tricbloroethane 

carbon tetrachloride 

vinyl acetate 

bromodicbloromethane 

VOLATILE ORGANIC COMPOUNDS 

Results in µg/kg (ppb) 

Sample Mattix: ·Soil 

Concentration Compound 

10 u 1,2-dichloropropane 

10 u cis-1,3-dicbloropropene 

10 u tricbloroethene · 

10 u dibromochloromethane 

s 1,1,2-trichloroethane 

8 J bemene 

s u trans-1,3-dicbloropropene 

s u bromoform 

s u 4-methyl-2-pentanone 

s u 2-hexanone 

s u tetrachloroethene 

s u l, 1,2,2-tetrachloroethane 

10 u toluene 

s u cblorobemene 

s u · ethylbemene 

10 u styrene 

s u xylenes (total) 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE, TN 

Job Number: ITDK S3911 

Concentration 

s u 
s u 
s u 
s u 
s u 
s u 
s u 
s u 

10 u 
10 u 
s u 
s u 
s u. 
s u 
s u 
s u 
s u· 

U - Compound was analyzed for but not detected. The number is the detection limit for the sample. 
J - Indicates an estimated value less than the detection limit. 

Date of Analysis: 05/04/93 

7 WOI.ATILE\TElff-1D.FRM 
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· IT Corporation 
May 18, 1993 

Client Project ID: Weston 

Client Sample m: Method Blank 
Lab Sample ID: VBOS042 

ADDITIONAL VOLATILE ORGANIC COMPOUNDS 

Results in p.g/kg (ppb) 

Sample Matrix: Soil 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: ITDK 53911 

Tenwive Identification {l} 

None detected 

Concentration (2) 

Remarks: (1) Identification is based on computer search of the NIST Library. 
(2) Concentration is based on a response factor of 1.00 relative to the internal standard. 

8 IVOLATILEITENT•ID.FRM 



IT Corporation 
May 18, 1993 

Client Project ID: Weston 

SOIL SURROGATE PERCENT RECOVERY SUMMARY 

Client Sample ID 

Rx SLURRY 

RxSLURRYDL 

Method Blank 

• - Values in parentheses represent QC limits • 
•~ - Values outside QC limits. 

Toluene-DB 
(81-117%)• 

125 •• 
106 

100 

9 

VOLATILE 

BFB 
(74-121%)• 

67 •• 
91 

98 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE, TN 

Job Number: ITDK S3911 

1,2 Dichloroethane-D4 
(70-121 %)• 

83 

87 

90 

IYOLATILE\TEln"•ID.FRM 



[i] INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

IT Corporation 
312 Directors Drive 
Knoxville, TN 37923 
Attn: Kandi Brown 

Job Number: ITDK 53933 

ANALYTICAL 
SERVICES 

· CERTIFICATE OF .ANALYSIS ....... - .. . ...... - ., .. ,, .. : ....... ,. . _ ..... 

This is the Certificate of Analysis for the following sample: 

Client Project ID: 
Date Received by Lab: 
Number of Samples: 
Sample Type: 

I. Introduction 

Weston 
04/26/9~ 
One (1) 
Slurry 

May 25, 1993 

P.O. Number: 580000.045 

On 04/26/93, one (1) slurry sample arrived at the ITAS-Knoxville, Tennessee, laboratory from IT
Biotechnology Applications Center, Knoxville, Tennessee, in support of the Weston project. The list of 
analytical tests performed, as well as date of receipt and analysis, can be found in the attached report. 

II. Analytical Results/Methodolou 

The analytical results for this report are presented by analytical test. Each set of data will include sample 
identification information and the analytical results. Please note that the data are not blank corrected. 

The sample was analyzed for volatile organic compounds by gas chromatography/mass spectroscopy (GC/MS) 
based on EPA SW-846 3rd edition, method 8240. 

Reviewed and Approved: 

l!&.1q,./.J?~ 
Alyce i. Moore 
Laboratory Manager 

American Council ol Independent Laboratories 
International Association ol EnVJronmental Testing Laboratories 

American Assoc1at1on lor Laboratory Accreditation 

IT Analytical Semces, 5815 Middlebrook POW, KDozvWe, TN 37921 881-1·89 



IT Corporation 
May 25, 1993 

Client Project ID: Weston 

m. Quality Control 

Routine laboratory level I QC was followed. 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 
· Job Number: ITDK S3933 

The volatiles analyses were performed by purge and trap with a J&W DB-624 megabore column on a 
Finnigan OW A GC/MS/DS unit. The sample analysis generally went well. Two surrogates, toluene-dB 
and bromotluorobenzene, yielded low recoveries due to matrix interference. The effects of matrix were 
lessened by diluting the sample five,.fold. This resulted in a compliant analysis, but with elevated detection 
limits. Both sets of data were submitted for comparison. There were no problems seen in final data 
review. 

.2 



IT Corporation 
May 25, 1993 

Client Project ID: Weston 

Client Sample ID: Reactor S-2 
Lab Sample m: XX2382 

Cggmound 

chloromethane 

bromom.etbane 

vinyl chloride 

chloroetbane 

methylene chloride 

acetone 

carbon disulfide 

1, 1-dichloroethene 

1, 1-dichloroetbane 

1,2-dichloroethene (total) 

chloroform· 

1,2-dichloroetbane 

2-butanone 

· 1, 1, 1-trichloroethane 

carbon tetrachloride 

vinyl acetate 

bromodichlorom.ethane 

VOLATll.E ORGANIC COMPOUNDS 

Results in l'g/kg (ppb) 

Sample Matrix: Soil 

Concentration Compound 

83 u 1,2-dichloropropane 

83 u cis-1,3-dichloropropene 

83 u trichloroethene 

83 u dibromochlorom.etbane 

· 170 B 1, 1,2-trichloroetbane 

350 B bemene 

42 u trans-1,3-dichloropropene 

42 u bromoform 

42 u 4-methyl-2-pentanone 

42 u • 2-hexanone 

42 u tetracllloroethene 

42 u 1, 1,2,2-tetrachloroetbane 

83 u toluene 

42 u chlorobemene 

42 u ethylbemene 

83 u styrene 

42 u xyienes (total) 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE, TN 
Job Number: ITDK.53933 

Cgncentration 

42 u 
42 u 
42 u 
42 u 
42 u 
42 u 
42 u 
42 u 
83 u 
83 u 
42 u 
42 u 
42 u 
42 u 
42 u 
42 u 
42 u 

u - Compound was analyml for but not detected. 1be number is the detection limit for the sample. 
B - Analyte was found in the blank as well as the sample. 
J - Indicates an estimated value. 

Date of Analysis: 0S/07 /93 

.3 



IT Corporation 
May 25, 1993 

Client Project ID: Weston 

Client Sample ID: Reactor S-2 
Lab Sample ID: XX2382 

ADDmONAL VOLATILE ORGANIC COMPOUNDS 

Results in pg/kg (ppb) 

Sample Matrix: Soil 

IT ANALYTICAL SERVICES 
5815 ·MIDDLEBROOK PIKE 
KNOXVILLE, TN 
Job Number: ITDK 53933 

Tenw~ve Identification lll 

None detected 

Concentration (2) 

Remarks: ( 1) Identification is based on computer search of the NIST Library. 
(2) Concentration is based on a response factor of 1.00 relative to the intemal standard. 

4 



IT Corporation 
May 25, ·1993 

Client Project ID: Weston 

Client Sample ID: Reactor S-2 DL 
Lab Sample ID: XX2382 

Comoound 

chloromethane 

bromomethane 

vinyl chloride 

chloroethane 

methylene chloride 

acetone 

carbon disulfide 

1, 1-dichloroethene 

1, 1-dichloroethane 

1,2-dichloroethene (total) 

chloroform 

1,2-dichloroethane 

2-butanone 

1,1,1-trichloroethane 

carbon tetrachloride 

vinyl acetate 

bromodichloromethane 

VOLATILE ORGANIC COMPOUNDS 

Results in µg/kg (ppb) 

Sample Matrix: Soil 

Concentration Comoound 

420 u 1,2-dichloropropane 

420 u cis-1,3-dichloropropene 

420 u trichloroethene 

420 u dibromochlorometbane 

640 BD 1,1,2-trichloroethane 

710 BD benzene 

210 u trans-1,3-dichloropropene 

210 u bromofonn 

210 u 4-methyl-2-pentanone 

210 u 2-heunone 

210 u tetrachloroethene 

210 u l, 1,2,2-tetrachloroethane 

420 u toluene 

210 u chlorobenzene 

210 u ethylbenzene 

420 u styrene 

210 u xylenes (total) 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE, TN 

Job Number: ITDK 53933 

Concentration 

. 210 u 
210 u 
210 u 
210 u 
210 u 
210 u 
210 u 
210 u 
420 u 
420 u 
210 u 
210 u 
210 u 
210 u 
210 u 
210 u 
210 u 

U - Compound was analyml for but not detected. The number is the detection limit for the sample. 
B - Analyte was found in the blank as well as the sample. 
D - Surrogates diluted out. 
J - Indicates an estimated value. 

Date of Analysis: 0S/07 /93 

s 



IT Corporation 
· May 25, 1993 

Client Project ID: Weston 

Client Sample ID: Reactor S-2 DL 
Lab Sample ID: XX2382 

ADDmONAL VOLATILE ORGANIC COMPOUNDS 

Results in pg/kg (ppb) 

Sample Mattix: Soil 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE, TN 
Job Number: ITPK 53933 

Tentative Identification Cl} 

None Detected 

Concentration {2) . 
. . 

Remarks: ( 1) Identification is based on computer search of the NIST Library. 
(2) Concentration is based on a response factor of 1.00 relative to the internal standard. 

6 
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IT Corpcration 
May 25, 1993 

Client Project ID: Weston 

Client Sample ID: Method Blank 
Lab Sample ID: VB0507 

·cgnmound 

· chloromethane 

bromomethane 

vinyl chloride 

chloroethane 

methylene chloride 

acetone 

carbon disulfide 

1, 1-dichloroetbene 

1, 1-dichloroethane 

1,2-dichloroethene (total) 

chloroform 

1,2-dichloroetbane 

2-butanone 

·1 , 1, 1-trichloroethane 

· carbon tetrachloride 

vinyl acewe 

bromodichloromethane 

VOLATILE ORGANIC COMPOUNDS 

Results in pg/kg (ppb) 

Sample Matrix: Soil 

Con~tration Compound 

10 u 1,2-dichloropropane 

10 u cis-1,3-dichloropropene 

10 u trichloroethene 

10 u dibromochloromethane 

18 1,1,2-trichloroethane 

13 bemene 
-s u trans-1,3-dicliloropropene 

s u bromoform 

s u 4-methyl-2-pentanone 

s u 2-he:unone 

s u tetrachloroethene 

s u l, 1,2,2-tetrachloroethane 

10 u toluene 

s u chlorobemene 

s u ethylbenzene 

10 u Styrene 

s u xyle11,es (total) 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE, TN 
Job Number: ITDK 53933 

Concentration 

s ·U 

s u 
s u 
s u 
s u 
s u 
s u 
s u 

10 u 
10 u 
s u 
s u 
s u 
s u 
s u 
s u 
s u 

u - Compound was analyml for but not detected. The number is the detection limit for the sample. 

Date of Analysis: 05/07/93 

7 \VOLATILE\TENT-ID.FRM 
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. IT Corporation 
May 2S,-1993 

Client Project ID: Weston 

Client Sample ID: Method Blank 
Lab Sample ID: VB0.507 

ADDmONAL· VOLATILE ORGANIC COMPOUNDS 

.Results in 1-11/kg (ppb) 

Sample Matrix: Soil 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE, TN 
Job Number: ITDK 53933 

Tentative Identification (1) 

None detected 

Concentration (2l 

Remarks: ( 1) Identification is based on computer search of the NIST Libruy. 
(2) Concentration is based on a response factor of 1.00 relative to the -internal standard. 

\VOLATILE\TENT,ID.FRM 



IT. Coiporation 
May 25, 1993 

Client Project ID: Weston 

SOIL SURROGATE PERCENT RECOVERY SUMMARY 

• 

Client Sample ID 

Reactor S-2 

Reactor S-2 DL 

Method Blank 

- Values in parentheses represent QC limits . 
•• - Values outside of contract required QC limits. 

Toluene-DB 
(81-117%)• 

138 •• 

116 

98 

·9 

VOLATILE 

BFB 
. (74-121 %)• 

67 •• 

96 

96 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: ITDK 53933 

1,2 Dichloroetbane-D4 
(70-121 %)• 

92 

97 

92 

\VOLATILE\TEl"1'-ID.FRM 
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rn INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

IT Corporation 
312 Directors Drive 
Knoxville, TN 37923 
Attn: Kandi Brown 

ANALYTICAL 
SERVICES 

. CERTIFlCATE OF. ANALYSIS - -·-- . -· -.. ·- ..... 

May 26, 1993 

Job Number: ITDK 54005 P.O. Number: 580000.04S 

This is the Certificate of Analysis for the following samples: 

Client Project ID: 
Date Received by Lab: 
Number of Samples: 
Sample TyPC: 

I. Introduction 

Weston 
05/04/93 
Three (3) 
Solid 

On 05/04/93, three (3) solid samples arrived at the ITAS-Knoxville, Tennessee, laboratory from IT 
Biotechnology Applications Center, Knoxville, Tennessee, in support of the Weston project. The list of 
analytical tests performed, as well as date of receipt and analysis, can be found in the attached report. 

II. Analytical Results/Methodolou 

The analytical results for this report are presented by analytical test. Each set of data will include sample 
identification information and the analytical results. Please note that the data are not blank corrected. 

The samples were analyzed for volatile organic compounds by gas chromatography/mass spectroscopy (GC/MS) 
based on EPA SW-846 3rd edition, method 8240. 

Reviewed and Approved: 

~fP~. 
Alyce.Moore 
Laboratory Manager 

American Council ol Independent Laboratories 
International Assoc1allon ol Environmental Testing laboratories 

American Association !or Laboratory Accreditation 

IT Analytical Semces, 5815 Wddlel:)roo:t Pite, KDmmlle, TN 37921 181-1·89 



IT Corporation 
May 26, .1993 

Client Project ID: Weston 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE, TN 

Job-Number: ITDK 54005 

The samples were analyzed for the requested metals by inductively coupled argon plasma spectroscopy 
(ICP) based on EPA method 6010. 

The samples were analyzed for sulfide based on EPA method 9030. 

m. Quality Control 

Routine laboratory level I QC was followed. 

The volatiles analyses were performed by purge and trap with a J & W DB-624 megabore column on a 
Finnigan OWA GC/MS/DS. The sample showed poor surrogate recoveries and was reanalyzed. The 
results of tlie second analysis were consistent with the first results, indicating that the matrix was 
responsible for the outliers. Both sets of data were submitted for comparison. There were no problems 
seen in final data review. 

The samples were digested on 05/14/93 for ICP; the requested metals were analyzed by ICP on 05/20/93. 
All run QC was acceptable. No problems were encountered. 

The samples were analyzed for sulfide by iodometric titration. Two grams of sample were added to 200 ml 
of DI water; the solution was agitated with a magnetic stirrer and titrated according to the referenced 
method. The ~suits are reported as water-leacbable concentrations of the analyte. No problems were 
encountered. 

.2 



IT Corporation 
May 26, 1993 

Client Project ID: Weston 

Client Sample ID: RX Slurry 
Lab Sample ID: XX3102 

CoJDDOund 

chloromethane 

bromomethane 

vinyl chloride 

chloroethane 

methylene chloride 

acetone 

carbon disulfide 

1, 1-dichloroethene 

1, 1-dichloroethane 

1,2-dichloroethene (total) 

chloroform 

1,2-dichloroethane 

2-butanone 

·1,l,l-trichloroethane 

carbon tetrachloride 

vinyl acetate 

bromodichloromethane 

VOLATILE ORGANIC COMPOUNDS 

Results in l'J/kg (ppb) 

Sample Matrix: Soil 

Concentration Compound 

29 u 1,2-dicbloropropane 

29 u cis-1,3-dichloropropene 

29 u trichloroethene 

29 u dibromochloromethane 

12 BJ 1, 1,2-trichloroetbane 

29 u benzene 

14 u trans-1,3-dichloropropene 

14 u bromoform 

14 u 4-methyl-2-pentanone 

14 u 2-hexanone 

14 u tetrachloroethene 

14 u 1, 1,2,2-tetrachloroethane 

29 u toluene 

14 u chlorobenzene 

14 u ethylbenzene 

29 u styrene 

14 u xylenes (total) 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

. Job Number: ITDK S400S 

Concentration 

14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u ., 
14 u 
29 u 
29 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 

U Compound was analyzed for but not detected. lbe number is the detection limit for the sample. 
J - Indicates an estimated value less than the detection limit. 
B - Analyte was found in the blank as well as the sample. 

Date of Analysis: 05/18/93 

3 \VOLATILE\TCL,FRM ~13192 



IT Corporation 
May 26, 1993 

Client Project ID: Weston 

Client Sample ID: RX Slurry 
Lab Sample ID: XX3102 

ADDmONAL VOLATILE ORGANIC COMPOUNDS 

Results in pg/kg (ppb) 

Sample Matrix: Soil 

IT ANALYTICAL ·SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 
Job Number: ITDK S4005 

Tentative Identification {l} 

None detected 

Concentration (2} 

Remarks: ( 1) Identification is based on computer search of the NIST Ubrary. 
(2) Concentntion is based on a response factor of 1.00 relative to the internal standard. 

4 \VOLATILE\TCL.FRM 4113192 



IT Corporation 
May 26, 1993 

Client Project ID: Weston 

Client Sample ID: RX Slurry RE 
Lab Sample ID: XX3102 

C:gmizound 

chloromethane 

bromomethane 

vinyl chloride 

chloroethane 

methylene chloride 

acetone 

carbon disulfide 

1, 1 -dichloroethene 

1, 1-dichloroethane 

1,2-dichloroethene (total) 

chloroform 

1,2-dichloroethane 

2-butanone 

l,l,l-trichl9roethane 

carbon tetrachloride 

vinyl acetate 

bromodichloromethane 

VOLATILE ORGAN1c·coMPOUNDS 

Results in µg/kg (ppb) 

Sample Matrix: Soil 

c;ggcentration Comoound 

29 u 1,2-dichloropropane 

29 u cis-l ,3~chloropropene 

29 u trichloroethene 

29 u dibromochloromethane 

so B 1, 1,2-trichloroethane 

16 BJ bem.ene 

14 u trans-l ,3~chloropropene 

14 u bromoform 

14 u 4-methyl-2-pentanone 

14 u 2-hexanone 

14 u tetracbloroethene 

14 u 1, 1,2,2-tetrachloroethane 

29 u · toluene 

14 u . chlorobem.ene 

14 u ethylbem.ene 

29 u styrene 

14 u xylenes (total) 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE, TN 

Job Number: ITDK S400S 

Concentration 

14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
29 u 
29 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 

U - Compound was analyzed for but not detected. lbe number is the detection limit for the sample. 
B - Analyte was found in the blank as well as the sample. 
J - Indicates an estimated value less than the detection limit. 

Date of Analysis: 05/18/93 

, s \VOLATILE\TCL.FRM 4/13192 



IT Corporation 
May 26, 1~3 

Client Project ID: Weston 

Client Sample ID: RX Slurry RE 
Lab Sample ID: XX:3102 

ADDmONAL VOLATILE ORGANIC COMPOUNDS 

Results in l'g/kg (ppb) 

Sample Mattix: Soil 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: ITDK 54005 

Tentative Identification (1) 

None detected 

Concentration (2} 

Remarks: (1) Identification is based on computer search of the NIST Library. 
(2) Concentration is based on a response factor of 1.00 relative to the internal standard. 

WOLAT1UI\TCL.FRM 41l3J9Z 



IT Corporation 
May 26, 1993 

Client Project ID: Weston 

Client Sample ID: Method Blank 
Lab Sample ID: VB0518 

Comggund 

chloromethane 

bromomethane 

vinyl chloride 

chloroethane 

methylene chloride 

acetone 

carbon disulfide 

l, 1-dichloroethene 

l, 1-dichloroethane 

1,2-dichloroethene (total) 

chloroform 

1,2-dichloroethane 

2-butanone 

1, 1, 1-trichloroethane 

carbon tetrachloride 

vinyl acetate 

bromodichloromethane 

VOLATILE ORGANIC COMPOUNDS 

Results in l'g/kg (ppb) 

Sample Mattix: Soil 

Concentration Compound 

10 u . 1,2-dicbloropropane 

10 u cis-1,3-dicbloropropene 

10 u trichloroethene 

10 u dibromocbloromethane 

4 J 1,1,2-tricbloroethane 

7 J benzene 

s u trans-1,3-dicliloropropene 

s u bromoform 

s u 4-methyl-2-pentanone 

s u 2-hexanone 

s u tetrachloroethene 

s u 1,1,2,2-tetraehloroethane. 

10 u toluene 

s u cblorobem.ene 

s u ethylbem.ene 

10 u styrene 

s u xylenes (total) 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: ITDK S400S 

Concentration 

s u 
s u 
s u 
s u 
s u ·"' 
s u 
s u 
s u 

10 u 
10 u 
s u 
s u 
s u 
s u 
s u 
s u 
s u 

u - Compound was analyzed for but not detected. The number is the detection limit for the sample. 
J - Indicates an estimated value less than the detection limit. 

Date of Analysis: 05/18/93 

; 7 IVOLATILE\TCL.FRM ·4/IJl9'Z 



IT Corporation 
May 26, 1993 

Client Project ID: Weston 

Client Sample ID: Method Blank 
Lab Sample ID: VB0518 

ADDmONAL VOLATILE ORGANIC COMPOUNDS 

Results in µg/kg (ppb) 

Sample Matrix: Soil 

IT ANALYTICAL SERVICES'. 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: ITDK 54005 

Tenwive Identification {l) 

None detected 

Concentration {2) 

Remarks: (1) Identification is based on computer search of the NIST Library. 
(2) Concentration is based on a response factor of 1.00 relative to the internal standard. 

, 8 \VOI.ATILE\TCL.FRM 4/13/92 



IT Corporation 
May 26, 1993 

Client Project ID: Weston 

SOIL SURROGATE PERCENT RECOVERY SUMMARY 

VOLAmE 

Toluene-D8 BFB 
Client Sample ID (81-117%)• (74-121%)• 

RX Slurry 116 66 •• 
RX Slurry RE 126 •• 64 •• 
Method Blank 100 93 

• - Values in parenthesis represent QC limits. 
·•• - Values outside required QC limits. 

,9 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: ITDK 54005 

1,2 Dichloroethane-D4 
(70-121 %)• 

92 

98 

97 

\VOLATILE\TCL.FRM '113'92 
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IT Corporation 
May 26, 1993 

Client ~ject ID: Weston 

Client Sample ID: Effluent 1-3 
Lab Sample ID: XX3103 

Digestion Date: 05/14/93 
Analysis Date: 05/20/93 

PRIORITY POLLUTANT METALS ANALYSIS 

Results in mg/kg (ppm) 

Compound 

arsenic 

barium 

cadmium 

chromium 

lead 

Sample Matrix: Soil 

Concentration 

11.8 

45.5 

1.7 

8.4 

32.0 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: · ITDK 5400~ 

U - Compound was analyzed for but not detected. The number is tbe detection limit for tbe sample. 
B - Value greater than insuument detection limit, but less lhan contract required quantiwion limit. 

10 \VOI.ATILE\TCL.FRM '113192 



IT Corporation 
May 26, 1993 

Client Project ID: Weston 

Client Sample ID: INF32693-02 
Lab Sample ID: XX:3104 

Digestion Date: 05/14/93 
· Analysis Date: 05/20/93 

PRIORITY POLLUTANT METALS ANALYSIS 

· Results in mg/kg (ppm) 

Compound 

arsenic 

barium 

cadmium 

chromium 

lead 

Sample Matrix: Soil 

Concentration 

11 

35.3 

61.7 

1.2 

8.1 

29.6 

IT ANALYTICAL SERviCES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: ITDK 54005 

IYOLATILE\TCL.FRM ~/13192 



IT Corporation 
May 26, 1993 

Client Project ID: Weston 

Client Sample ID: RX Slurry 
Lab Sample ID: XX3105 

Digestion Date: 05/14/93 
Analysis Date: 05/20/93 

PRIORITY POLLUTANT METALS ANALYSIS 

Results in mg/kg (ppm) 

Compound 

arsenic 

barium 

cadmium 

chromium 

lead 

Sample Matrix: Soil 

Concentration 

. 12 

27.2 

62.9 

1.8 

10.0 

32.4 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: ITDK S400S 

\VOLATILE\TCL.FRM 4/13192 



IT Corporation 
May 26, 1993 

Client Project ID: Weston 

Client Sample ID: Method Blank 
Lab Sample ID: PBS-12370 

Digestion Date: 05/14/93 
Analysis Date: 0S/20/93 

PRIORITY POLLUTANT METALS ANALYSIS 

Results in mg/kg (ppm) 

Compound 

arsenic 

barium 

cadmium 

chromium 

lead 

Sample Mattix: Soil 

Concentration 

4.000 u 
0.200 u 
o.soo u 
1.000 u 
4.000 u 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: ITDK 54005 

U - Compound was analyml for but not detected. The number is the de~tion limit for the sample. 

13 \VOLATILE\TCL.FRM 4/13192 



IT Corporation 
May 26, 1993 

Client Project ID: Weston 

Client Sample m 
Method Blank 

Effluent 1-3 

Rx Slurry 

Date of Analysis: OSI 11/93 

SULFIDE ANALYSIS 

Results in mg/kg (ppm) . 

·Sample Mattix: Soil 

Lab Sample m 

PSOSO 

XX3106 

XX3107 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: ITDK 54005 

Result 

40 U 

480 

140 

·u - Compound was analyzed for but not detected. The number is the detection limit for the sample. 

IVOLATILE\TCL.FRM 4113/92 



IT Corporation 
312 Directors Drive 
Knoxville, TN 37923 
Attn: Kandi Brown 

Job Number: ITDK 53963 

ANALYTICAL 
SERVICES 

CERTIFICATE OF.ANALYSIS . 
.. ..... ... _ " _., ; - ,. "' '· . .. - " ,. -- . ' ✓ .. • ~' ; ~ - •• ~ ... 

This is the Certificate of Analysis for the following sample: 

Client Project ID: 
· Date Received by Lab: 
Number of Samples: 
Sample TYJ>C: 

I. Introduction 

Weston 
04/29/93 
One (1) 
Slurry 

May 29, 1993 

P.O. Number: 580000.045 

On 04/29/93, one (1) slurry sample arrived at the ITAS-Knoxville, Tennessee, laboratory from IT
Biotechnology Applications Center, Knoxville, Tennessee, in support of the Weston project. The list of 
analytical tests performed, as well as date of receipt and analysis, can be found in the attached report. 

n. Analytical Results/Methodolou 

The analytical results for this report are presented by analytical test. Each set of data will include sample 
identification information and the analytical results. Please note that the data are not blank corrected. 

The sample was analyzed for volatile organic compounds by gas chromatography/mass spectroscopy (GC/MS) 
based on EPA SW-846 3rd edition, method 8240. 

Reviewed and Approved: 

Al;; ~Moore 
Laboraiory Manager 

American Council or Independent Laboratories 
lnternat1onal Association ol Environmental Testing Laboratories 

American Association lor Laboratory Accreditation 

IT Analytical Services, 5815 Middlebrook Pike, Knoxvtlle, TN 37921 6B1-1-B9 



IT Corporation 
May 29, 1993 

Client Project ID: Weston 

m. Quality Control 

IT ANALYTICAL SERVICES 
_5815 MIDDLEBROOK PIKE 
KNOXVILLE, TN 

Job Number: ITDK 53963 

The volatiles analyses were performed by purge and trap with a J&W DB-624 megabore column on a 
Finnigan OW A GC/MS/DS unit. The sample analyses generally went well. The sample matrix interfered 
with recovery of surrogate standards and internal standards. A second analysis at five-fold dilution proved 
compliant, but had an elevated detection limit. Both sets of data were provided for comparison. There 
were no other problems seen in final data review. · 
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. 
IT Corporation IT ANALYTICAL SERVICES 
May 29, 1993 5815 MIDDLEBROOK PIKE 

KNOXVILLE .. TN 

Client Project ID: Weston Job Number: ITDK S3963 

VOLATILE ORGANIC COMPOUNDS 

Results in µg/kg (ppb) 

Sample Matrix: Soil 

Client Sample ID: Rx SLURRY 
Lab Sample ID: XX2676 

Comgound Concentration Compound Concentration 

chloromethane 33 u 1,2-clichloropropane 17 u 

bromomethane 33 u cis-1,3-clichloropropene 17 u 

vinyl chloride 33 u trichloroethene 17 u 

chloroethane 33 u dibromochloromethane 17 u 

methylene chloride 34 B 1,1,2-trichloroethane 17 u 

acetone 110 B bemene 17 u 
carbon disulfide 17 u trans-1,3-dichloropropene 17 u 

1, 1-clichloroethene 17 u bromoform 17 u 
1, i-dichloroethane 17 u 4-methyl-2-pentanone 33 u 
1,2-dichloroethene (total) 17 u 2-hexanone 33 u 

chloroform 17 .u tetrachloroethene 17 u 

1,2-clichloroethane 17 u 1,1,2,2-tetrachloroethane 17 u 

2-butanone 33 u toluene 17 u 

1,1,1-trichloroethane 17 u cblorobemene 17 u 

carbon tetrachloride 17 u ethylbemene 17 u 

vinyl acetate 33 u styrene 17 u 

bromodichloromethane 17 ·u xylenes (total) 17 u 

U - . Compound was analymi for but not detected. The number is the detection limit for the sample. 
J - Indicates an estimated value less than the detection limit. 
B - Analyte was found in the blank as well as the sample. 

Date of Analysis: 05/13/93 

3 



IT Corporation 
May 29, 1993 

Client Project ID: Weston 

Client Sample ID: Rx SLURRY 
Lab Sample ID: XX2676 

ADDMONAL VOLATILE ORGANIC COMPOUNDS 

Results in l'l/kg (ppb) 

Sample Mattix: Soil 

IT ANALYTICAL SERVICE~ 
5815 MIDDLEBROOK PIKE 
KNOXVILLE, TN 

Job Number: ITDK 5396 

Tentative Identification (1) 

cyclohexanone (ACN) 

Concentration (2} 

74 

Remarks: ( 1) Identification is based on computer search of the NIST Library. 
(2) Concentration is based on a response factor of 1.00 relative to the internal standard. 

4 



IT Corporation 
May 29, 1993 

Client Project ID: Weston 

Client Sample ID: Rx SLURRY DL 
Lab Sample ID: XX2676 

Compound 

chloromethane 

bromomethane 

vinyl chloride 

chloroethane 

methylene chloride 

acetone 

carbon disulfide 

1, 1-dichloroethene 

1, 1-dichloroethane 

1,2-dichloroethene (total) 

chloroform 

1,2-dichloroe~e 

2-butanone 

l, 1, I-trichloroethane 

carbon tetrachloride 

vinyl acetate 

bromodichloromethane 

VOLATILE ORGANIC COMPOUNDS 

J!.esults in l'lfkg (ppb) 

Sample Mattix: Soil 

Concentration Compound 

170 u 1,2-dichloropropane 

170 u cis-1,3-dichloropropene 

170 u trichloroethene 

170 u dibromochloromethane 

250 BD 1,1,2-trichloroethane 

200 BD bemene 

83 .u trans-1,3-dichloropropene 

83 u bromoform 

83 u 4-methyl-2-pentanone 

83 u 2-hexanone 

83 u tetrachloroethene 

83 u 1,1,2,2-tetrachloroethane 

170 u toluene 

83 u chlorobemene 

·83 u ethylbenzene 

170 u styrene 

83 u xylenes (total) 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE, TN 

Job Number: ITDK 53963 

Concentration 

83 u 
83 u 
83 u 
83 u 
83 u 
83 u 

j ,. 

83 u 
83 u 

170 u 
170 u 
83 u 
83 u 
83 u 
83 u 
83 u 
83 u 
83 u 

U - Compound was analyml for but not detected. The number is the detection limit for the sample. 
J - Indicates an estimated value less than the detection limit. 
B - Analyte was found in the blank as well as the sample. 
D - Compound analyzed at a secondary dilution factor . 

. Date of Analysis: 05/13/93 

5 
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IT Corporation 
May 29, 1993 

Client Project ID: Weston 

IT ANALYTICAL S~VICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE, TN · 

Job Number: ITDK 5396: 

ADDMONAL VOLAm.E ORGANIC COMPOUNDS 

Results in 1,&g/kg (ppb) 

· _S~le Mattix: Soil 

Client Sample ID: Rx SLURRY DL 
Lab Sample ID: XX2676 

Remarks: 

Tentative Identification {l) 

cyclohexanone (ACN) 

(1) Identification is based on computer search of the NIST Library. 

Concentration {2) 

210 

(2) Concentration is based on a response factor of 1.00 relative to the internal standard. 
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·rr Corporation 
May 29, 1993 

Client Project ID: Weston 

Client Sample ID: Method Blank 
Lab Sample ID: VBOS13 

Comoound 

chloromethane 

bromomethane 

vinyl chloride 

chloroethane 

methylene chloride 

acetone 

carbon disulfide 

1, 1-dichloroethene 

l, 1-dichloroethane 

1,2-dichloroethene (total) 

chloroform 

1,2-c:lichloroethane 

2-butanone 

1,1,1-trichloroethane 

carbon tetrachloride 

vinyl acetate 

bromodichloromethane 

VOLATILE ORGANIC COMPOUNDS 

Results in pg/kg (ppb) 

Sample Matrix: Soil 

Cons;gtration Compound 

10 u 1,2-c:lichloropropane 

10 u cis-1,3-c:lichloropropene 

10 u tricbloroethene 

10 u · dibromochloromethane 

2 J 1,1,2-trichloroetbane 

s J benzene 

s u trans-1,3-c:licbloropropene 

s u bromoform 

s u 4-methyl-2-pentanone 

s u 2-hexanone 

s u tetrachloroethene 

s u 1, 1,2,2-tetrachloroethane 

10 u toluene 

s u chlorobemene 

s u ethylbemene 

10 u styrene 

s u xylenes (total) 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: ITDK 53963 

Concentration 

s u 
s u 
s u 
s u 
s u 
s u 
s u 
s u 

10 u 
10 u 
s u 
s u 
s u 
s u 
s u 
s u 
s u 

U - · Compound was analymi for but not detected. The number is the detection limit for the sample. 
J - Indicates an estimated value less than the detection limit. 

Date of Analysis: 05/13/93 

7 \VOLATILE\TElff•ID.FRM 



IT Corporation 
May 29, 1993 

Client Project ID: Weston 

Client Sample ID: Method Blank 
Lab Sample ID: VB0513 

ADDmONAL VOLATILE ORGANIC COMPOUNDS 

Results in l'&/kg (ppb) 

Sample Matrix: Soil 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
:KNOXVILLE, TN 

Job Number: ITDK 53963 

Tentative Identification ll} 

None detected 

Concentration (2) 

Remarks: ( 1) Identification is based on computer search of the NIST Library. 
(2) Concentration is based on ~ response factor of 1.00 relative to the internal standard. 

8 IVOLATILE\TEl'ff•ID.FRM 



IT Corporation 
May 29, 1993 

Client Project ID: Weston 

son. SURROGATE PERCENT RECOVERY SUMMARY 

VOLATILE 

Toluene-DB BFB 
Client Sample m (81-1177')• (74-1217')• 

Rx SLURRY 141 •• 6S •• 
RxSLURRYDL 112 86 

Method Blank 100 98 

• - Values in parentheses represent QC limits. 
•• - Values outside QC limits. 

9 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

Job Number: ITDK 53963 

1,2 Dicbloroethane-D4 
(70-121%)• 

87 

93 

86 

\VOLATILE\TENl".JD.FRM 



EPA Method T0-14 
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[i] INTERNATIONAL 
TECHNOLOGY 

· CORPORATION . 
ANALfflCAL 

SERVICES 

CERl1F1CATE OF ANALYSIS 

IT Corporation 
9041 Executive Park Drive 
Knoxville, TH 37923 

Attn: Ma. Kandi Brown 

Job Humber 22010 

Date: March 2, 1993 

Thia is the Certificate of Analysis for the following samples: 

~lient Project ID: 
Date Received: 
Work Order: 
Humber of Samples: 
sample Type: 

I. Introduction 

Weston Bioreactor Treatability Study 
February 9, 1993 
X3-02-068 
4 
Canister /Tube ·. 

Four samples arrived at ITAS CinciMati on February 9, 1993. The samples were 
collected on January 28, 1993 and February 3, 1993 and were labeled as follows: 

Can# 12893C (1) 
can# 2393«; (1) 
Tube# 12993 
Tube# 20493 

(1) Samples voided per the client's request. 

II. Analytical Results/Methodology 

The analytical results for this report are presented by analytical test. The data 
will include sample identification information, the analytical results, and the 
appropriate detection limits. 

The analysis requested was PAH Semi-Volatile Organics by Gas Chromatography/Mass 
Spectrometry; EPA Method 8270. 

Reviewed and Approved by: 

~~,-
Laurel asa 
Project Manager 
302068 

Robert P. Di Rienzo· 
Laboratory Director 

Amenca'n Council of Independent Laboratories 
International Association of Environmental Testing Laboratories 

American Assoc:iation for Laboratory Accreditation 

IT AnalJUCCll Semces • 114" Cllester IOCICI • CiDdlmati, OB 45246 • 513-782-4600 



Clients 
Work orders 
3020680_1 

Weston 
Xl-02-068 

III. Quality control 

IT AHALfflCAL SERVICE 
CINCINNATI, OH . 

Immediately following the analytical data for the aamplea can be found 
the QA/QC information that pertains to these aamplea. The purpose of 
thia information ia to demonstrate that the data enclosed is scientif
ically valid and defensible. -The QA/QC data is· used to assess the 
laboratory•• performance during the analyaia of the samples it 
accompanies. All quantitations were performed within the calibrated 
range of the analytical instrument. 

IV. Data Report Qualifiers 
.r. 

Following are descriptions of data report qualifiers which may have been used in this 
analytical report. 

u The analyte was not detected in the sample or extract. The value reported 
with the •u• is the detection limit for that compound in that sample. 

VALUE The result is a value equal to or greater than the detection limit for 
that compound. 

J Indicates an estimated value. Thia flag ia used when maaa spectral data 
indicates the presence of the compound, but the result ia leas than the specified 
detection limit. 



Clients 
Work Orders 
30206802 

Weston 
Xl-02-068 

PAH Semi-Volatile organics 

Client Sample ID: 

Lab Sample ID: 

Analysis Dates 

Dilution Factor: 

CAS Number 

Tube# 12993 

x2-02-068-03 

Karch 1, 1993 

l 

ug/Tube 

91-20-3 Naphthalene------------ 10 u 
91-57-6 2-Kethylnaphthalene---- 10 u 
83-32-9 Acenaphthene----------- 10 U 

132-64-9 Dibenzofuran----------- 10 U 
86-73-7 Pluorene--------------- 10 U 

· 53-70-3 Dibenzo(a,h)anthracene- 10 U 
85-01-8 Phenanthrene----------- 10 U 

120-12-7 Anthracene------------- 10 u 

IT ANALfflCAL.SERVICES 
CINCINNATI, OB 



Clients 
work Orders 
30206803 

We■ton 

Xl-02-068 

PAH semi-Volatile Organics 

Client Sample ID: 

Lab Sample ID: 

Analysis Date: 

Dilution Factor: 

Tube# 20493 

X2-02-068-04 

,carch 1, 1993 

1 

CAS Humber ug/Tube 

91-20-3 Naphthalene------------
91-57-6 2-Methylnaphthalene----
83-32-9 Acenaphthene-----------

132-64-9 Dibenzofuran-----------
86-73-7 Fluorene---------------
53-70-3 Dibenzo(a,h)anthracene-
85-01-8 Phenanthrene-----------

120-12-7 Anthracene-------------

10 U 
10 U 
10 u· 
10 U 
10 U 
10 U 
10 U 
10 U 

IT ANALfflCAL SERVICI 
CJNCINNATI, OH 

" 



Client: 
Work Orders 
30206804 

Weston 
X3-02-068 

PAH Semi-Volatile Organics 

Client Sample ID: 

Lab Sample ID: 

Analysis Date: 

Solvent Check (Methylene Chloride) 

January 12, 1993 

Dilution Factor: 1 

CAS Number Total ug 

91-20-3 Naphthalene------------ 10 u 
91-57-6 2-Kethylnaphthalene---- 10 u 
83-32-9 Acenaphthene----------- 10 U 

132-64-9 Dibenzofuran----------- 10 u 
86-73-7- Fluorene--------------- 10 U 
53-70-3 Dibenzo(a,h)anthracene- 10 u 
85-01-8 Phenanthrene---~------- 10 u 

120-12-7 Anthracene------------- 10 u 

IT ANALfflCAL SERVICES 
CINCINNATI, OB 



rn INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

~u~ NU. ; ~ V . (_'a ~'1 
.-11~-llllllr ~ . 02·rr·;· ANALYSIS REQUEST AND 

CHAIN OF CUSTODY RECORD* 

501f33Slf31S 
Reterenc~ uuvu,, ,iwnt No. 
Page 1 of_ 

Project Name/No. 1 \✓E•,lf:1-/ SbHH . ~,,.~-- Samples Shipment Date ~ . c_ ~/,-◄-b "S Bill to:5 

SmnplP. Temn Members 2 .. \ ~-•<',1•1·:••1•!.,:.../~ ''"'' tL Lt1b Destination 8 r,f-1~ · C,..,c.,,._·,..,q,, 

Profit Center No. 3 3'i7't· ----- ·- Lab Contact 9 )').-a.., ,'D ~E-1''- . 

Project Manager 11 1(.., .... ,, ,\.- ...... · Project Contact/Phone 12 ll.i\,i ......... /1., 1>··1;, 1;, •• ll•l Report to:10 

Purchase Order No. 6 Carrier/Waybill No. _13 . . 

Required Report Date 11 

Sample 14 

Number 

----
• I I I 

/ I 

Data/Time 16 Container 1 

Collected T e 

LI..,,,. ..• , 
4 c·r • 

M, 1 ► IL 

(. ..... ·)it:~ 

~~;--,-. . ,1:3 
. ·, ~,.: 
.1 

Sample Disposal: 25 

.:~J· . - . 

Possible Haz_;!rd Identification: 24 
Non-hazard .:1 Flammable _J Skin Irritant _J Poison B _J Unknown = ..i Return to Client· J Disposal by Lab ._J Archive .. 

Turnaround Time Required: 2s 
Normal ~ Rush _J 

1 . Relinquished by 2a 
(Signature/Alfiliationl ~~,:,~ 

2. Relinquished by -
(Signature/Alldoat,onJ 

3. Relinquished by 
(Signature/ Aff,hationJ 

Comments: 29 

QC Level:27 

1.J lli..J 
Date: .. r;..:.(!'.~ /9-.J __ 
Time: 4-

Date: 
Time: 
Date: 
Time: 

1 . Received by 28 
(Signature/AffiliationJ 

2. Received by 
(Signature/ Affiliatlonl 

3. Received by 
(Signature/Affiliation) 

' \ Date: 
Time: 
Date: 
Time: 

4252. 

. (mos.: 



T IN,---"\TI< 
TEC .... u _iLOC.u 
CORPORATION 

Ii L~ R-E' ~N .. 
CHAIN OF CUSTODY RECORD* 

Project Name/No. 1 \✓r:s1c,-/ 5'6~c.Y.Jo. o4S- Samples Shipment Date ? . ~-~/041'1..l .... 

Sample Team Members 2 .J. £.,,~1ff,"il!.l'l.../r. Su.,L1Jt.... lab Destination 8_ r,f-l.S - (.','\ic.•"'"-''9n 

Profit Center No. 3 J'i7'o lab Contact ~a." .ii 1-JE-~"=- .. 

Bill to:5 

Project Manager 4 !(.A .. .,, ~.z ... L ... v Project Contact/Phone 12 1'--Cliicw"' /v 15·1t1it• :ll•I Report to: 10 

Purchase Order No. 6 Carrier /Waybill No.-~--__ _ ... ___ _ _ _ . 
IL n. .. , , ..... .. , ..... ---

n, !quimcf RP.port. Date 11 
ONE CONTAIN EA PEA LINE 

Sampla 14 8ampla 15 D■ta/Tima 16 Cantalnar1' B■mpla 1E p.,.19 Raquaatad Taatlng 20 Condition an 21 
Number Daacrtptian/Type Collected Tvpe Valuma Hrvaalve Praaram RacelDt 

/ IA l!I!. .. ,·~. A.n.. < -~ .... ,..., M~oh, I • F.'.C'A _..1en+c;,"'> .., I 2 t'-lf\} 
'i2, vJ.. I 2'(-"1°l,c J -- ~ - - ("\-..·)1t":z_ (Jlol,s,'f(' No11£ voe ,o .14- I;,_ ' IJI/A ~ . - - If c.•t• 

L J,,\;c.. / J,, ·z..l}JC,~ 
14-c.-c, 

~ J, .L, n· , l~(fi O"\ • }VC> 
I c. 'c· 1\ '; A,<?. >.,,-,,<' .. ~ •/Lt-.jc, ~ os--.~, ·4-3 ' P,A~ 

l,h o~,. .MEnlo J') 

lwJ~t.A le~ ~I T'161s'. <°"i"nld ,~(l --Tc~IF" 

l, z.t Hq.3 .J; t Jt ~ 11/t 2.. ;q3 l~~r·~fA_ 14-oc. ',I 

oC,u~., '!' 
• I 

~: . ·.:: 
... , J ~ .. ::~·~ -~· 

.,;,:· ., .. ,, 

Special Instructions: 23 0 ~5\' I \ '- :)£<; SJtM<'L.C ~ L,.,-&~ (I~ /:1,2. ' 

Diapaaal 22 
Record Na. 

,d I 

,7 

Possible H~rd Identification: 24 
Non-hazard Flammable '.J Skin Irritant .J Poison B i,j Unknown lj 

I Semple Disposal: 25 
Ret.urn to Client !.JI Disposal by Lab .J Archive . (mos.) 

Turnaround Time Required: 2s I QC Level: 27 

Normal :4 Rush .J 1.1.,l 11.I.J 111.lj Proiect Soecific (soecifv):_ __ -····---··-- -- . .. .. 
1 . Relinquished ~ 28 Date: (,.; (t•4 /lfJ . 1. Received by 28 .ifi ;\ .. J bA- _. ~ . 

Date: 1~t~ s <.o c1t 0\. tS.11m11uro/Allil111t.1u11J. 1 ~ Time: 14-f:::' (Signature/AlliliatJon) -· ~-i {\ ·. \ \ ., Time: ( ~•1 'l.\'"t . 

2. Relinquished.by _, Date: 2. Received by 
. . 

Date: 
. 

-· \ (Signature/ Alf1l1at1onl Time: (Signat,ura/ Affiliation) Time: 
3. Relinquished by Date: 3. Received by Date: 
(Signature/ A1t,1,a1.1onl Time: (Signature/ Affiliation) Time: 
Comments: 29 
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rn INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

ANALfflCAL 
SERVICES 

IT corporation 
304 Directors Drive 
Knoxville, TH 37923 

Attn: Mr. 'l'im Schalk 

Project Humber 226 

Date: March 29, 1993 

Thia is the Certificate of Analysis for the following samples: 

Client Project ID: 
Date Received: 
Work Order: 
Humber of Samples: 
Sample Type: 

I. Introduction 

Weston 
March 8, 1993 
234 
8 
Air 

Eight samples arrived at ITAS"Cincinnati on March 8, 1993. The samples were 
collected between February 11, 1993 through March 4, 1993 and were labeled as 
follows: 

Tube# 21193 
Tube# 21793 
Tube #·22593 
Tube# 3493 

II. Analytical Results/Methodology 

canister# 21293C 
canister# 21893C 
Canister# 22593C 
canister# 3493C 

The analytical results for this report are presented by analytical teat. The data 
will include sample identification information, the analytical results, and the 
appropriate detection limits. · 

The analyaea requested included Volatile Organic Compounds by Gas Chromatography/ 
Maas Spectrometry; HIOSH Method 5506 and Semi-Volatile Organic Compounds by Gas 
Chromatography/Mass Spectrometry; Method T0-14. 

~;:;-
Laurel Tomaaaoni 
Project Manager 
03234 

by: 

~:n J/ 
-x)Ci~in:l:°hf~[cz, 
Systems Manager 

Amencan Council of Independent Laboratories 
International Association of Environmental Testing Laboratories 

American Association for Laboratory .Accreditation 

IT Analytical Services • 11499 Chester lload • Ctndnnatt, OB 45246 • 513-782-4600 



Client: 
work Order: 
0323401 

Weston 
234 

III. Quality Control 

IT ANALfflCAL SERVICES 
CJHCINNATI, OB 

Immediately following the analytical data for the samples can be found the QA/QC 
information that pertains to these samples. The purpose of this information is to 
demonstrate that the data enclosed is scientifically valid and defensible. Thia 
QA/QC data ia used to asaeaa the laboratory's performance during the analysis of 
the samples it accompanies. All quantitationa were performed within the calibrated 
range of the analytical instrument. 

IV. Data Report Qualifiers 

Following are descriptions of data report qualifiers which may have been used in this_ 
analytical report. 

J Indicates an estimated value. Thia flag ia used when maaa spectral data 
indicates the presence of the compound, but the result ia leas than the specified 
detection limit. 

v. comments 

A interference with 1,3,5-trimethylbenzene made it difficult to confirm the 
the presence of the compound. Therefore, the detection limit baa been elevated 
for samples 21293C and 22593C. 



Client: Weston 
work Order:. 234 
0323408 

semi-Volatile Organic Compounds 

Client Sample ID: 

Lab Sample ID: 

Analysis Date: 

Dilution Factor: 

Tube I 21193 .J/11 }', ~ 

AA1600 

March 23, 1993 

1 

COHPOUHD ug/Tube Q 

IT ANALfflCAL SERVIa 
CINCINNATI, OH 

Detection 
Limit 

=-==--=--=---=--~-~==---====----------===--=---==---==-=-
Naphthalene ND 10 
Acenaphthylene ND 10 
Acenaphthene ND 10 
Fluorene ND 10 
Phenanthrene ND 10 
Anthracene ND 10 
l'luoranthene ND 10 
Pyrene ND 10 
Benzo(a)anthracene ND 10 
Chrysene ND 10 
Benzo(b)fluoranthene ND 10 
Benzo(k)fluoranthene ND 10 
Benzo(a)pyrene ND 10 
Indeno(l,2,3-cd)pyrene ND 10 
Dibenz(a,h)anthracene ND 10 
Benzo(g,h,i)perylene ND 10 

ND = Not detected at or above the reported detection limit 



Client: 
Work Order: 
0323409 

Westen 
234 

Semi-Volatile Organic Compounds 

Client Sample ID: Tube # 21793 ~/J.?l'l.3 

AA1601 Lab Sample ID: 

Analysis Date: 

Dilution Factor: 

March 23,.1993 

1 

COMPOUHD ug/Tube Q 

IT ANALfflCAL SERVICES 
CINCINNATI, OR 

Detection 
Limit 

========================================================= 
Naphthalene HD 10 
Acenaphthylene HD 10 
Acenaphthene HD 10 
Pluorene HD 10 
Phenanthrene HD 10 
Anthracene HD 10 
Pluoranthene HD ·10 
Pyrene HD 10 
Benzo(a)anthracene HD 10 
Chrysene HD 10 
Benzo(b)fluoranthene HD 10 
Benzo(k)fluoranthene HD 10 
Benzo(a)pyrene HD 10 
Indeno(l,2,3-cd)pyrene HD 10 
Dibenz(a,h)anthracene HD 10 
Benzo(g,h,i)perylene HD 10 

ND = Not detected at or above the reported detection limit 



Clients Weston 
Work Orders. 234 
0323410 

Semi-Volatile Organic Compounds 

Client Sample ID: Tube # 22593 r)~5)] 3 

AA1602 Lab Sample ID: 

Analysis Date: 

Dilution Factor: 

March 23, 1993 

1 

COMPOUND ug/Tube Q 

IT AHALfflCAL SERVICE 
CINCINNATI, OB 

Detection 
Limit 

========================================================= 
Naphthalene ND 10 
Acenaphthylene ND 10 
Acenaphthene 1 J 10 
Fluorene ND 10 
Phenanthrene ND 10 
Anthracene ND 10 
Fluoranthene ND 10 
Pyrene .ND 10 
Benzo(a)anthracene ND 10 
Chrysene ND 10 
Benzo(b)fluoranthene ND 10 
Benzo(k)fluoranthene ND 10 
Benzo(a)pyrene ND 10 
Indeno(l,2,l-cd)'pyrene ND 10 
Dibenz(a,h)anthracene ND 10 
Benzo(g,h,i)perylene ND 10 

ND = Not detected at or above the reported detection limit 

II 



Client: 
work Order: 
0323411 

Weston 
234 

semi-Volatile Organic compounds 

Client Sample ID: 

Lab Sample ID: 

Analysis Date: 

Dilution Factor: 

canister # 3493C J/'I /.-:J 

AA1607 

March 23, 1993 

1 

COMPOUND ug/Tube Q 

IT ANALfflCAL SERVICES 
CINCINNATI, OB 

Detection 
Limit 

=====================================~=================== 
Naphthalene ND 10 
Acenaphthylene ND 10 
Acenaphthene 2 J 10 
Fluorene ND 10 
Phenanthrene ND 10 
Anthracene ND 10 
Pluoranthene ND 10 .. 
Pyrene ND 10 
Benzo(a)anthracene ND 10 
Chrysene ND 10 
Benzo(b)fluoranthene ND 10 
Benzo(k)fluoranthene ND 10 
Benzo(a)pyrene ND 10 
Indeno(l,2,3-cd)pyrene ND 10 
Dibenz(a,h)anthracene ND 10 
Benzo(g,h,i)perylene ND 10 

ND= Not detected at or above the reported detection limit 



· Clients 
Work Order: 
0323412 

Weston 
234 

Semi-Volatile Organic compounds 

Client Sample ID: 

Lab Sample ID: 

Analysis Date: 

Dilution Factor: 

Method Blank 

March 23, 1993 

1 

COMPOUND 

Naphthalene 
Acenaphthylene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

HD -= Not detected at or above the reported 

ug/'l'ube Q 

HD 
HD 
HD 
HD 
HD 
HD 
HD 
HD 
HD 
HD 

-HD 
HD 
HD 
HD 
HD 
HD 

detection limit 

IT ANALfflCAL SERVl,..JI 
CINCINNATI, OB -.. 

Detection 
Limit 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 



Client: 
Work order: 
0323410 

Weston 
234 

Quality Assurance Data 

Client Sample ID Lab Ho. 

---------------- ---------Canister# 21293C AA1604 

canister# 21893C AA1605 
AA1605 DL 

Canister# 22593C AA1606 
AA1606 DL 

Canister# 3493C AA1607 
AA1607 DL 

Method Blank ABLKOl 

Method Blank ABLK02 

Volatile 
Surrogate Recovery, Percent 

d4-l,2-
Dichloro- dB-
ethane Toluene 

----------- -----------101 98 

100 101 
103 100 

98 .100 
106 98 

99 101 
105 100 

99 100 

·100 100 

IT ANALfflCAL SERVICES 
CINCINNATI, OH 

p-Bromo-
fluoro-
benzene 

-----------96 

93 
99 

94 
. 100· 

91· 
101· 

98 

99· 



Clients 
Work Order: 
0323403 

Weston 
234 

Volatile Organic compounds 

Client Sample ID: Canister # 21293C J,~/t/.3 

Lab Sample ID: AA1604 

Analysis Date: March 16, 1993 

Dilution·Factor: 4.4 

COMPOUND 

Chlorodifluoromethane 
n-Pentane 
1,1,2-Trichlorotrifluoroethane 
Methylene Chloride 
Hexane 
1,1,1-Trichloroethane 
Benzene 

· Toluene 
n-Octane 
Ethylbenzene 
m/p-Xylene 
o-Xylene 
n-Nonane 
Styrene 
Cumene 
Decane 
n-Undecane 
n-Dodecane 
1,3,S-Trimethylbenzene 
1,2,4-Trimethylbenzene 
N-Heptane 

ppb 

ND 
1.1 

ND 
28 
ND 

3.8 
o.8 
1.6 
0.4 

ND 
ND 
ND 

0.4 
ND 
ND 

1.0 
1.3 
1.0 

ND 
0.4 

ND 

ND m Not detected at or above the reported detection limit 

Q 

J 

J 

J 

J· 

IT ANALffl~ SERVIl"!d 
CINCINNATI. OB --w. 

Detection 
Limit 

0.9 
2.2 
1.3 
0.9 
1.8 
1.3 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 

3 
0.9 
0.9. 



Client: 
Work Order: 
0323407 

weaton 
234 

Volatile Organic Compounds 

Client Sample ID: 

Lab Sample ID: 

Caniater # 21893C 

AA1605 

Analysis Date: 

Dilution Factor: 

March 16, 1993 & March 17, 1993 ,;,h\h~ 

7.3 

COMPOUND ppb Q 

Chlorodifluoromethane ND 
n-Pentane ND 
1,1,2-'l'richlorotrifluoroethane ND 
Methylene Chloride 180 (1) 
Hexane 1.0 J 
1,1,1-'l'ricbloroethane 21 
Benzene 0.8 J 
Toluene 2.1 
n-Octane ND 
Ethylbenzene ND 
m/p-Xylene ND 
o-Xylene ND 
n-Nonane ND 
Styrene ND 
cumene ND 
Decane 0.9 J 
n-Undecane 1.0 J 
n-Dodecane ND 
1,3,5-'l'rimethylbenzene ND 
1,2,4-'l'rimethylbenzene ND 
N-Heptane ND 

ND = Not detected at or above the reported detection limit 

(1) Dilution Factor ., 40 

IT ANALfflCAL SERVICES 
CINCINNATI, OR 

Detection 
Limit 

1.5 
3.7 
2.2 

8 
2.9 
2.2 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5, 
1.5 
1.5 
1.5 
1.s 
1.5 



·clients 
Work Order: 
0323404 

Weston 
234 

Volatile Organic Compounds 

Client Sample ID: Canister 

Lab Sample ID: AA1606 

Analysis Date: March 16, 

Dilution Factor: 4.1 

COMPOUND 

I 22593C ~/.;,;/~3 

1993 Ii March 17, 1993 

ppb 0 

IT ANALYTICAL SERVICE! 
CINCINNATI, OB 

Detection 
Limit 

===-=--=-===============================. ================ 
Chlorodifluoromethane ND o.8 
n-Pentane 1.3 2.1 
1,1,2-Trichlorotrifluoroethane ND 1.2 
Methylene Chloride 93 (1) 4 
Hexane o.s J 1.6 
1,1,1-Trichloroethane 120 (1) 6 
Benzene 0.7 J o.8 
Toluene 2.4 0.8 
n-octane ND 0.8 
Ethylbenzene ND 0.8 
m/p-Xylene o.s J o.8 
o-Xylene ND o.8 
n-Nonane ND 0.8 
Styrene ND 0.8 
cumene ND 0.8 
Decane o.s J 0.8 
n-Undecane 0.6 J o.8 
n-Dodecane o.s J o.8 
1,3,S-Trimethylbenzene ND 2 
1,2,4-Trimethylbenzene ND 0.8 
N-Heptane ND o.8 

ND = Not detected at or above the reported detection limit 

(l) Dilution Factor • 20 



Client: 
Work Order: 
0323402 

Weston 
234 

Volatile organic compounds 

Client Sample ID: 

Lab Sample ID: 

Analysis Date: 

Dilution Factor: 

canister # 3493C 5/~/9 .3 

AA1607 

March 16, 1993 & March 17, 1993 

17.8 

COMPOUND ppb Q 

1T ANALfflCAL SERVICES 
CINCINNATI, OB 

Detection 
Limit 

========================================================= 
Chlorodifluoromethane HD 
n-Pentane HD 
1,1,2-Trichlorotrifluoroethane HD 
Methylene Chloride 53 
Hexane 2.0 
1,1,1-Trichloroethane .200 
Benzene HD 
Toluene 2.8 
n-Octane HD 
Ethylbenzene HD 
m/p-Xylene HD 
o-Xylene ND 
n-Nonane HD 
Styrene HD 
Cumene HD 
Decane HD 
n-Undecane HD 
n-Dodecane HD 
1,3,5-Trimethylbenzene HD 
1,2,4-Trimethylbenzene HD 
N-Reptane HD 

HD= Not detected at or above the reported detection limit 

(1) Dilution Factor• 168 

J 
(1) 

J 

3.6 
8.9 
5.3 
3.6 
7.1 

50 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 



Clients 
Work Order: 
0323405 

Weston 
234 

Volatile Organic Compounds 

Client Sample ID: 

Lab Sample ID: 

Analyaia Date: 

Dilution Factor: 

Heth~d Blank - ABLK0l 

l:(arch 16, 1993 

1 

COHPOUHD ppb Q 

IT AHALfflCAL SERVIa:f 
CINCINNATI, OH . · 

Detection 
Limit 

---===-==-----=--==---==-=-------------------------------
Chlorodifluoromethane ND 0.2 
n-Pentane ND o.s 
1,1,2-Trichlorotrifluoroethane ND 0.3 
He~hylene Chloride ND 0.2 
Hexane ND 0.4 
1,1,l-Trichloroethane ND 0.3 
Benzene ND 0.2 
Toluene ND 0.2 
n-octane ND 0.2 
Ethylbenzane ND 0.2 
m/p-Xylene ND 0.2 
o-Xylene ND 0.2 
n-Honane ND 0.2 
Styrene ND 0.2 
CUmene ND 0.2 
Decane ND 0.2 
n-Undecane ND 0.2 
n-Dodecane ND 0.2 
1,3,5-Trimethylbenzene ND 0.2 
1,2,4-Trimethylbenzene ND 0.2 
H-Heptane ND 0.2 

ND = Hot detected at or above the reported detection limit 



Clients 
Work Order: 
0323406 

Weaton 
234 

Volatile Organic compounds 

Client Sample ID: 

Lab Sample ID: 

Analysis Date: 

Dilution Factor: 

Method Blank - ABLK02 

March 17, 1993 

1 

COMPOUHD ppb Q 

IT ANALfflCAL SERVICES 
CINCINNATI, OB 

Detection 
Limit 

==m=---=---------------===-=---------=---=-=----------=--
Chlorodifluoromethane ND 0.2 
n-Pentane ND o.s 
1,1,2-Trichlorotriflu~roethane ND 0.3 
Methylene Chloride ND 0.2 
Hexane ND 0.4 
1,1,1-Trichloroethane ND 0.3 
Benzene ND 0.2 
Toluene ND 0.2 
n-Octane ND 0.2 
Ethylbenzene ND 0.2 
m/p-Xylene ND 0.2 
o-Xylene ND 0.2 
n-Nonane ND 0.2 
Styrene ND 0.2 
Cumene ND 0.2 
Decane ND 0.2 
n-Undecane ND 0.2 
n-Dodecane ND 0.2 
1,3,5-Trimethylbenzene ND 0.2 
1,2,4-Trimethylbenzene ND 0.2 
N-Heptane ND 0.2 

ND = Not detected at or above the reported detection limit 



.;, rn INTERNATIONAL 
t,;•: TECHNOLOGY ,J CORPORATION 

v-JO L?JL( 
ANALYSIS REQUEST AND 

CHAIN OF CUSTODY RECORD* 
Reference Document No. 3 1 1 4 9 2 
Page 1 of_ 

~- .. i; Proj~ct Name/No .. ! .W.ESn:J S"b!-n.t! . , .Qh 
:. Sample Team Members.~T.S~"'LJ-.~'-',it~-ta 

Samples Shipment Date 7 .1..• J/g_-_· J,n Bill to:5. .'S1c..,c!•1(,<,i_: .~15" ____ . _______ J 
- . - . ---·-·-····· ·---··------';} Lab Destination ~-;JT!~ ·L•~!."-\:VA ·fJ .•.•.. 

· Profit Center No. 3 L S'l"""1c-
Project Manager:1 l<'.A . .J"->•~~ ... ~ _ 

Purchase Order No. 6 -------

Lab Contact~~ s.;~!:.. .. .J ........ ~J~cc:.:.."!. :~~--·---______ :·-·---· B 
Project Contact/Phone ~K.B_E.!~·-!L!!!.'.i~::'>.?!l _ ... Report to:1~_._l(, H;~.-..:,...; __________ j 

Carrier /Waybill No. 13 _ Bl 

Required R!3port Date_1_1 -------·-·- __ _ ONE CONTAINER PER LINE i --·· .. - -· -
Sample 14 Sample 15 Date/Time 16 Cantelner17 Bample1E Pre- 19 Requested Teating 20 Condition an 21 - Diapaaal 22 
Number DHcrl11tlan/Tvae Collected Twe Volume ■ervatlve Praaram Receipt i Record Na. 

~EOttc;l, A,Q. ~~Al\i'•c. 
l../11 Jq\ ortP.i,, ·+} ~,.. L. P.·~1-t -.JIG•,>~ ,\l~.,.,u:o 

~,,o.»t.ArFtl 
~ 

znq~ r,9,or., T.;f\~ I\ ,(2. ,J,,.,.,<.,. •.'>"~O'v - { .. . . -· .. 
Z./1) ''-' ~ • lr,.. ;~C !. J:\t1 -211'1.~ 

: :;,j::,, "-~- .'" ... '"- :I! 
Of.rio {M.,c~. • .,~;. .,~: Cl 'H - fr, I,,, I 

~{"' w• .. ·• ,, .. , ~l f ,~ ~ 'I 
~''2 'l S"'I ~ l/h-l'i~ ~ ·":J-;Ja;. }J::Y° : ... ~..:. ... : i 0 1I c-r, - - - -
., 3.4~~ 

2, l+IC\ 3 j 

,l/ 1.c1r,r, \ J • I 'I riY.., ,,L~ /µ,(U>(,"J;:. ---. ~ 

:2, I 2.G\ °?)(. n ,;z. ~AMPL-;:: 
~Jr,,,.~ M,'t.,n .. i "(.,L,. €.r>.➔ M I; T'l-lc i;> ( 

~® .~ ✓-:_, ~:· ii I 7r:O (4 .. ,>~n. (I\ ... ),...~ e.,L70· - ~ -~ tM, 
. ;2. 1 '6'-t 3C. 

'l../i Ellt1 3 
t /' it ri i •~j> ,,. .. li~. ,..,,1c .. 

17cc, f. l _,(j~~~~, i"li 111,, • 
;·.2.2..;c13c L/t.)lff J \ii-, P' •~111 ~e:::a •u.w;;.• 

·--■ f -
1100 c:, 

m 
: 

~¥\3C:. ~i4-/'13 A-
.- ... \ I f"1CIO ,_ I 

' I ,~ I a 

Special Instructions: 23 i 
Possible H~rd Identification: 24 Sample Disposal: 25 a , 
Non-hazard~ Flammable !J Skin Irritant !_j Poison B i..J Unknown .J Return to Client: .J Disposal by Lab 1_J Archive ____ (mos.) ~ 

Turnaround Time Required: 26 I QC Level: 21 ; 
Normal ~ Rush:J I.I.JI 11.!j 111.I.J Project.Specific (speciM: ... . . . . ---- ·-· ··----· 5 

1. Relinquish
1
~Ji 1~ Date: __ 21.rl!ll_ .... --·- _ 1. Received ~~4,-~ 1 ~ - ~- Date: ~ ft I~ J ! 

(SignlltUl'II/Affiliation __ • ~. {0., 0 Time: ,o~z., (Signature/Affiliation) , . ,, . u_., ,-/4( Time: i>e;oJ- e 
0 

2. Relinquished by .J Date: -·- ------ -·· . -- 2. Received ~r; l Date: ~ 
(Signature/ Affiliation) Time: (Signature/Affiliation / Time: 
3. Relinquished by Date: 3. Received by Date: 

Time: 
. ·-· ·- ·-·· ---· ··--- -(Signature/Affiliation) (S1gna111re/ Affiliation) Time: 

Comments: 29 

L I· 



IIl INTDNATIONAL 
TECHNOLOGY 
CORPOJtATION 

IT Corporation 
304 Directors Drive 
Knoxville, TH 37923 

Attn: Kandi Brown 

Project Number 226 

ANALfflCAL 
SERVICES 

GERnFICATE·OF·ANALYSIS· , , 

Date: March 30, 1993 

This is the Certificate of Analysis for the following samples: 

Client Project ID: 
Date Received: 
Work Order: 
Number of samples: 

. Sample Type: 

I. Introduction 

Waston - Desorption Study 
March 9, 1993 
246 
2 
Air 

Two samples arrived at ITAS Cincinnati on March 9, 1993. The samples were 
collected on March 8, 1993 and were labeled as follows: 

BI.ARK A 
BI.ARK B 

II. Analytical Results/Methodology 

The analytical results for this report are presented by analytical test. The data 
will include sample identification information, the analytical results, and the 
appropriate detection limits. 

The analysis requested was PAR Semi-Volatile Organics by NIOSB 5506 modified for Gas 
Chromatography/Mass Spectrometry; EPA Method 8270. Two concentration levels were 
examined for the recovery of client specific compounds. 

Reviewed and Approved by: 

LJr~~ 
,Project Manager 
03246 

~;.tJ N cf.ii ... 
xifl"n"Michfewicz~ 
Sy■t- Manager \j 

American Council of Independent Laboratories 
International Association of Envtronmental Testing Laboratories 

American Association for Laboratory Accreditation · 

IT ADa1Jtim1 Semcas • 114" C!Lester load • Cmclna.ati. OB 45246 • 513-782-4600 



Client: 
, Work order: 
0324606 

Weston 
246 

III. Quality Control 

IT ANALfflCAL SERYJCE.j 
CJNCINNATI, OH . _ 

Immediately following the analytical data for the samples can be found the QA/QC 
information that pertains to these samples. The purpose of this information is to 
demonstrate that the data enclosed is scientifically valid and defensible. This 
QA/QC data is used to.assess the laboratory"s performance during the analysis of 
the samples it accompanies. All quantitations were performed within the calibrated 
range of the analytical instrument. 



Client: 
Work Order: 
0324604 

Weston 
246 

semi-Volatile Organic Compounds 

Client Sample ID: 

Lab Sample ID: 

Analysis Date: 

Dilution Factor: 

CAS Number COMPOUND 

BLANK A 

AA1686 

March 25, 1993 

1 

Theoretical Actual 

ff ANALfflCAL SERVICES 
CINCINNATI, OB 

Percent 
Recovery 

============ ================================================================ 
91-20-3 Naphthalene 15 13 118 

208-96-8 Acenaphthylene 13 13 104 
83-32-9 Acenaphthene 14 13 115 
86-73-7 Fluorene 12 13 96 
85-01-8 Phenanthrene 13 13 105 

120-12-7 Anthracene 12 13 95 
206-44-0 Fluoranthene 13 13 104, 
129-00-0 Pyrene 12 13 95 

56-55-3 Benzo(a)anthracene 12 13 99 
218-01-9 Chryaene 13 13 100 
205-99-2 Benzo(b)fluoranthene 13 13 100 
207-08-9 Benzo(k)fluoranthene 11 13 91 

50-32-8 Benzo(a)pyrene 12 13 98 
193-39-5 Indeno(l,2,3-cd)pyrene_ 11 13 87 

53-70-3 Dibenz(a,h)anthracene 11 13 86 
191-24-2 Benzo(g,h,i)perylene 11 13 87 



Client: . Weston 
Work Order: 246 
0324603 

Semi-Volatile Organic Compounds 

Client Sample ID: 

Lab Sample ID: 

Analysis Date: 

Dilution Factor: 

CAS Humber COMPOUHD 

BI.ARK B 

AA1687 

March 25, 1993 

1 

Theoretical Actual 

IT ANALfflCAL SERVICE 
CINCINNATI, OH 

Percent 
Recovery 

============ ================================================================ 
91-20-3 Naphthalene 42 50 83 

208-96-8 Acenaphthylene 45 . 50 89 
83-32-9 Acenaphthene 41 50 82 
86-73-7 Fluorene 46 50 91 
8s-01-8 Phenanthrene 46 so 93 

120-12-7 Anthracene 53 50 106 
206-44-0 Fluoranthene 52 50 104 
129-00-0 Pyrene 43 so 85 
56-55-3 Benzo(a)anthracene 44 50 89 

218-01-9 Chryaene 43 so 86 
205-99-2 Benzo(b)fluoranthene 52 so 105 
207-08-9 Benzo(k)fluoranthene 51 so 101 

50-32-8 Benzo(a)pyrene 53 so 106 
193-39-5 Indeno(l,2,3-cd)pyrene __ 49 so 98 

53-70-3 Dibenz(a,h)anthracene 49 so 98 
191-24-2 Benzo(g,h,i)perylene . 48 50 96 



Client: 
Work Order: 
0324605 

Weston 
246 

semi-Volatile Organic Compounds 

Client Sample ID: 

Lab Sample ID: 

Analysis Date: 

Dilution Factor: 

CAS Number COMPOUND 

CH2CL2 Blank 

March 25, 1993 

1 

Detection 
ug/Tube Limit 

============ ================================================== 
91-20-3 Naphthalene ND 10 

208-96-8 Acenaphthylene ND 10 
83-32-9 Acenaphthene ND 10 
86-73-7 Fluorene ND 10 
85-01-8 Phenanthrene ND 10 

120-12-7 Anthracene ND 10 
206-44-0 Fluoranthene ND 10 
129-00-0 . Pyrene ND 10 

56-55-3 Benzo(a)anthracene. ND 10 
218-01-9 Chrysene ND 10 
205-99-2 Benzo(b)fluoranthene ND 10 
207-08-9 Benzo(k)fluoranthene ND 10 

50-32-8 Benzo(a)pyrene ND 10 
193-39-5 Indeno(l,2,3-cd)pyrene ND 10 

53-70-3 Dibenz(a,h)anthracene ND 10 
191-24-2 Benzo(g,h,i)perylene ND 10 

ND = Not detected at OJ; above the reported detection limit 

1T AHALfflCAL SERVICES 
CINCINNATI, Oil 



INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

Project Name/No. 1 ___ N.g~i:~~--
Sample Team Members!.~ b__t.M .:'.J f .r... 

Profit Center No. 3 __ . ~9 _ 8_ _ _ _ _ 

Project Manager.~-1~. 'nr--Qw~.. __ _ 

Purchase Order No.~------------
Required Report Date 1 ! _ _ _ _ _ _ 

.JO d--,t\P 
ANALYSIS REQUEST AND 

CHAIN OF ~"9STODY RE~ORD * 
Reference Document No. 311 4 26 
Page 1 of_ 

Sampl~s Shipma_nt D~te 7- . 3/ S /q 3 . Bill to:5 .5_·8 OD_CJ_O.: .9.':J ~ i 
Lab Desti~etion ~ I.TA S- _c,i '1 c.,'-,_110 f ,· r} 

. . . LJb ~Contact ~~ \.i L MD~re,.__ . - - .. ... n 
Project Contact/Phone ~~k. 1,·..-0 ,...,·n J cillo_lolp Report to: 1~ ___ Js....._ 'ort>~ ':). ---······ i 

Carrier /Waybill: No. 1.3 ": , • · •. · __________________ . 

. ~ . '·: :. ...: .. _.---:-;;,-=-:_-_-______ · ____ -_---=·--·-_·_-_--_· ______ 1 
Sample 14 
Number 

Dace/Time 16 Contalner1 
Collectad 

Condlllan an 21 
R. 

Dlapaul 22 
Record No. 

,· . 
f.. 

.. 
,n ,.._ 

'.., •.. ri • I• • _.. .,_ . .. ,, 
,., :· I 

... ·, 
• I ,'· ~. • t--------+-----------t---------11------t----t""--~---------+----l~"lr'iMF-~~~l!ll""i ....... i!------lf 

., 

t--------+--------t----!"""-11------t---~~-~•-r,..,_ __ .. ;""!"""" ____ ~-.-+---------1-------lff 
';~ I ~ 

., :, .11 f• Si!. 
1-S_e_c-ia-,-,-n-str-u-ct-io ... n_s_:_2_3 ___________ _.,~-------.. -:J-: !-.~-!:·i;-,..-. --~;_!_'!_---.-.. ""'. -----------.....1-------1f 
t-P-o=-s-s-ib_l_e ____ ld_e_n_ti--.fi-c-at-io-.n-:-. 2-4-_ -------------.-_. ~ .. ~, ~~~r--.~:;:-··,-r--S-a_m_p_le~---□-is_p_o_s_e_l:""!2~5----------------1sf 

Non-ha Flammable lj Skin Irritant 1.J Poison B 1.J Unknown IJ · · Return t:o C!ient 1.J . Disposal by Lab i.J Archive_ [mos.) "' 

3. Relinquished by 
[Signatura/Alfil,atianJ 

Date: ____ ._ 3: Received by Date: 
Time: ISign11Ure/Affitiatianl Time: -

Cornments: 29 . . 
-- - - - - -MCA31tMI 



[i] INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

IT Corporation 
304 Directors Drive 
Knoxville, 'l'N 37923 
Attn: x. Brown 

Project Number 226 

ANALYTICAL 
SERVICES 

CERnf'ICATE OF ANALYSIS · 

Date: April 14, 1993 

Thia is the Certificate of Analysis for the following samples: 

Client Project ID: 
Date Received: 
Work Order: 
Number of Samples: 
Sample Type: 

I. Introduction 

Weston Air Project 
March 24, 1993 
370 
4 
Air 

Four samples arrived at ITAS Cincinnati on March 24, 1993. The samples were 
collected on March 11, 1993 and March 18, 1993 and were labeled as follows: 

Tube# 31893 
Tube# 31193 

II. Analytical Results/Methodology 

can # 31193 c 
Can# 31893 C 

The analytical results for this report are presented by analytical teat. The data 
will include sample identification information, the analytical results, and the 
appropriate detection limits. 

The analyses requested and the methods used are listed on the following page. 

Reviewed and Ap 

~-rm~a:::;n~'b~fOrc..-..--

Project Manager 
Kevin Michlewicz, Ph.D 
Laboratory Director 

03370 

American Council of Independent Laboratories 
lntemauonal Association of Environmental Testing Laboratories 

American Asscc:iation for Laboratory Accreditation 

1T ADcllJtical semces • 114n autster loczd • Cmdmulti, OB 45246 • 513-78M600 



Client: Weston IT ANALfflCAL SERVIO: 
Work order: .370 
0337001 

CINCINNATI, OB 

II. Analytical Results/Methodology (cont.) 

* Semi-Volatile by Gas Chromatography/Mass Spectrometry; 
EPA Method 8270 

* Volatiles by Gas Chromatography/Mass Spectrometry; 
Method T0-14 
These samples were analyzed by Air Toxics, LTD. under an 
ITAS subcontract. 

III. Quality Control 

Immediately following 'the analytical data for the samples can be found the QA/QC 
information that pertains to these samples. The purpose of this ~nformation is to 
demonstrate that the data enclosed is scientifically valid and defensible. This 
QA/QC data is used to assess the laboratory"s performance during the analysis of 
the samples it accompanies. All quantitations were performed within the calibrated 
range of the analytical instrument. 

IV. Data Report Qualifiers 

Following are descriptions of data report qualifiers which may have been used in this 
analytical report. 

U The analyte was not detected in the sample or extract. The value reported 
with the "U" is the detection limit for that compound in that sample. 

VALUE The result is a value equal to or greater than the detection limit for 
that compound. 

J Indicates an estimated value. This flag is used when mass spectral data 
indicates the presence of the compound, but the result is less than the specified 
detection limit. 

B This flag is used whenever the analyte is found in the blank as well as 
in the ~ample. 

E This flag indicates that the quantity of this compound detected in 
this sample is above the linear range of the instrument. Results are probably lower 
than actual. 



Clients Weston 
Work Orders 370 
0337002 

Semi-Volatile Organic Compounds 

Client Sample ID: 

Lab Sample IDI 

Analysis D.atea 

Dilution Factor: 

COMPOUND 

Tube# 31893 

AA2480 

March 31, 1993 

1 

,-

Detection 
ug/tube Limit 

=••a===-------------=--===-=========--=•=----==--
Naphthalene---------~--------- 1 J 10 
2-Methylnaphthalene----------- HD 10 
Acenaphthene------------------ 2 J 10 
Dibenzofuran------------------ HD 10 
Fluorene---------------------- HD 10 
Phenanthrene------------------ HD 10 
Anthracene-------------------- HD 10 
Dibenz(a,h)anthracene--------- HD 10 

HD= Not detected at or above the reported detection limit 

IT ANALfflCAL SERVICES 
CINCINNATI, OB 



Clients Weeton 
work Orders 370 
0337003 

Semi-Volatile Organic Compounds 

Client Sample IDs 

Lab Sample IDs 

Analysis Date: 

Dilution Factor: 

COMPOUND 

Tube# 31193 

AA2481 

Karch 31, 1993 

1 

Detection 
ug/tube Limit 

=••••=•====m===================================== 
Naphthalene------------------- HD 10 
2-Kethylnaphthalene----------- HD 10 
Acenaphthene-------~---------- 2 J 10 
Dibenzofuran------------------ HD 10 
Fluorene---------------------- HD 10 
Phenanthrene------------------ HD 10 
Anthracene-------------------- HD· 10 
Dibenz(a,h)anthracene--------- HD 10 

HD= Hot detected at or above the reported detection limit 

1T ANALfflCAL SERVICE 
CINCINNATI, OB · 



Clients We■ton 

Work Orders 370 
0337004 

Semi-Volatile Organic Compounds 

Client Sample ID: 

Lab Sample ID: 

Analysis Date: 

Dilution Factor: 

COMPOUHD 

Method Blank 

March 31, 1993 

1 

Detection 
ug/tube Limit 

--=--=========--====~-----------=--------=-------
Naphthalene------------------- ND 10 
2-Methylnaphth~lene----------~ ND 10 
Acenaphthene------------------ ND 10 
Dibenzofuran------------------ ND 10 
.Fluorene---------------------- ND 10 
Phenanthrene------------------ ND 10 
Anthracene-------------------- ND 10 
Dibenz(a,h)anthracene--------- ND 10 

ND .. Not detected at or above the reported detection limit 

IT AHALfflCAL SERVICES 
. CINCINNATI, 011 

., 



Client: Weston 
Work Order: ·370 
0337005 

Volatile Organic Compounds 

Client Sample ID: 

Lab Sample ID: 

Analysis Date: 

Dilution Factor: 

COMPOUHD 

.Can# 31193 C 

AA2482 

April 13, 1993 

4.7 

ppbv 
Detection 

Limit 
----------------=-=----------====--------=~-~----
Chlorodifluoromethane--------- RD o.s 
n-Pentane--------------------- RD o.s 
Freon 113--------------------- RD o.s 
Methylene Chloride------------ 19 0.5 
Hexane------------------------ RD o.s 
1,1,1-Trichloroethane--------- RD- 0.5 
Benzene----------------------- RD 0.S 
Toluene----------------------- RD 0.5 
n-Octane---------------------- RD 0.5 
Ethyl Benzene----------------- RD 0.5 
Total Xylenes----------------- RD o.s 
n-Honane---------------------- RD o.s 
Styrene----------------------- RD o.s 
Cumene------------------------ RD 0.5 
Decane------------------------ RD 0.5 
n-Undecane-------------------- RD 0.5 
n-Dodecane-------------------- RD 0.5 
1,3,S-Trimethylbenzene-------- RD o.s 
1,2,4-Trimethylbenzene-------- RD 0.5 
n-Beptane--------------------- RD 0.5 

RD= Not detected at or above the reported detection limit 

IT ANALfflCAL SERVI<:m 
CINCINNATI, OH 



Client: 
Work Order: 
0337006 

Weston 
370 

Volatile Organic Compounds 

Client Sample ID: 

Lab Sample ID: 

Analysis Date: 

Dilution Factor: 

COMPOUHD 

Can# 31893 c 

AA2483 

April 13, 1993 

4.3 

ppbv 
Detection 

Limit 
================================================= 
Chlorodifluoromethane---------
n-Pentane--------------------
Freon 113---------------------
Methylene Chloride------------
Rexane------------------------
1,1,1-Trichloroethane---------
Benzene----------------------
Toluene----------------------
n-octane----------------------
Ethyl Benzene----------------
Total Xylenes-----------------
n-Ronane---------------------
Styrene----------------------
cumene-----------------------
Decane------------------------
n-Undecane-------------------
n-Dodecane--------------------
1,3,5-Trimethylbenzene--------
1,2,4-Trimethylbenzene--------
n-Reptane---------------------

* Reported from a dilution of 17 

RD 
RD 
RD 

2900 * 
RD 

2.3 · 
RD 

3.1 
RD 
RD 
RD 
RD 
·RD 
RD 
RD 
RD 
RD 
RD 
RD 
RD 

0.5 
0.5 
0.5 

17 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

RD= Rot detected at or above the reported detection limit 

IT ANALfflCAL SERVICES 
CINCINNATI, OB 



Clients 
Work Order: 
0337007 

Weston 
370 

Volatile Organic compounds 

Client Sample ID: 

Lab Sample ID: 

Analysis Date: 

Dilution Factor: 

COMPOtJND 

Method Blank 

April 13, 1993 

1 

ppbv 
Detection 

Limit 
================================================= 
Chlorodifluoromethane--------- ND o.s 
n-Pentane--------------------- ND o.s 
Freon 113--------------------- ND o.s 
Methylene Chloride------------ ND o.s 
Hexane------------------------ ND o.s 
1,1,1-Trichloroethane--------- ND o.s 
Benzene----------------------- ND o.s 
Toluene----------------------- ND o.s 
n-Octane---------------------- ND o.s 
Ethyl Benzene----------------- ND o.s 
Total Xylenes----------------- ND o.s 
n-Nonane---------------------- ND o.s 
Styrene----------------------- ND o.s 
Cwnene------------------------ ND o.s 
Decane------------------------ ND o.s 
n-Undecane-------------------- ND o.s 
n-Dodecane-------------------- ND o.s 
1,3,S-Trimethylbenzene-------- ND o.s 
1,2,4-Trimethylbenzene-------- ND o.s 
n-Heptane--------------------- ND o.s 

ND= Not detected at or above the reported detection limit 

1T ANALfflCAL SERVICI 
CINCINNATI, OB 



Client: Weston 
Work Order: 370 
0337007 

Quality Assurance Data 

Client Sample ID Lab ID 

---------------- --------
Can# 31193 C AA2482 

can# 31893 C AA2483 

Method Blank 

Volatile 
Surrogate Recovery, Percent 

Octafluoro- d8-
toluene Toluene 

IT ANALfflCAL SERVICES 
CINCINNATI, OB 

p-Bromo-
fluoro-
benzene 

----------- ----------- -----------125 98 84 

127 96 87 

100 101 105 



[
-]INTERNATIONAL 

TECHNOLOGY 
CORPORATION 

Project Name/No. 1 WlS~;-~._f?'I_~-:-_ 
Sample Team Members 2 -,.-.>4/,41~/..T.lf'l(.l,;;,,f";l. 

Profit Center No. 3 L .j~_"78 . . _ 

Project Manager 4 /f.lfu.,)1 ,&.,~A,/ . 
Purchase Order No. 6 

RP.quired Report Date 11 

Sample 14 
Number 

Special Instructions: 23 

Possible Ha~rd Identification: 24 

ANALYSIS REQUEST AND 
CHAIN OF CUSTODY RECORD* 

Samples Shipment Date 7 J,M,1/'4?j 
Lab Destination 8 :z--rl(~ ~41'<!'.1~AI'~~ · 

Reference Document No. 3 1 1 3 1 6 
Page 1 of_ 

Bill to:5 ___ 5ec~c,() I tY-/5-

Lab Contact !__~~/1..k.~•:e~;:. . . . .. ______ _ 

Project Contact/Phone ~2 /f-.s~~ ~i~-~I I. Report to: 1~- . _ .X B~~_,J,c/' i 
! 

Carrier /Waybill No. ~-3 .. _ __ __ .. ___ _ . . _ _ .. _ _ .... 
.. 

Sample Disposal: 25 

Dispasal 22 
Racard Na. 

Non-hazard ~ Flammable .J Skin Irritant .J Poison B .J Unknown 1.j Return to Client· .J Disposal by lab .J Archive (mus. J : 
Turnaround Time Required: 26 
Normal ...J Rush ..J 

2. Relinquished by 1 
1~•111_,al urn/ Allihn1.,nnl 

3. Relinquished by 
1s,g"ature/ Affil,ationl 

QC Level: 27 

1.:j 11.I.J 111.lJ 
Date: J LA.3 / ~.J.. . 1 . Receive 
Time: :1:o t-'111 [Signaturll/Affili 

Date: 
Time: 
Date: 
Time: 

2. Received 
ISignat.ura/ Affilia · nl 

3. Receive y 
(Signature/Affiliation) 

Date: 
Time: 
Date: 
Time: 



rn INTDHATIONAL 
· TECHNOLOGY 

CORPORATION 

IT corporation 
304 Directors Drive 
Knoxville, TN 37923 

Attn: Tim Schalk 

Project Number 226 

ANALfflCAL 
SERVICES 

CERl1F1CATE ·OF ANALYSIS 

Date: April 30, 1993 

This is the Certificate of Analysis for the following samples: 

Client Project ID: 
Date Received: 
Work Order: 
Number of Samples: 
Sample Type: 

I. Introduction 

Weston 
April 6, 1993 
477 
4 
Air 

Four samples arrived at ITAS Cincinnati on April 6, 1993. The samples were : 
collected on March 25, 1993 and April 1, 1993 and were labeled as follows: 

040193 
032593 

II. Analytical Results/Methodology 

04193C 
032593C 

The analytical results for this report are presented by analytical test. The data 
will include sample identification information, the analytical results, and the 
appropriate detection limits. 

The analyses requested and methods used are listed on the following page. 

Reviewed and Approved by: 

~nc1a1rm~a~n~~-,:~i:;. .... ...,. __ _ 

Project Manager 
()4477 

Amencan Council of Independent Laboratories 
International Association of Environmental Testing Laboratories 

Amencan Association for Labora\ocy Accreditation 

... 

1T ADcllJtical Semces • 11499 C!lestar 2oad • Cmcumati, OB 45246 • Sl3-78M600 



Clients Weston 
Work Order: 477 
0447701 

II. Analytical Results/Methodology (cont.) 

IT ANALfflCAL SERVICE: 
CINCINNATI, OB 

* PAR Semivolatile organics by Gas Chromatography/ 
Mass Spectrometry; Modified NIOSH 5506 

* Volatile Organics by Gas Chromatography/ 
Mass Spectrometry; EPA Method T0-14. 

III. Quality Control 

Immediately following the analytical data for the samples can be found the QA/QC 
information that pertains to these samples. The purpose of this information is to 
demonstrate that the data enclosed is scientifically valid and defensible. This 
QA/QC data is uaed to aasesa the laboratory' ■ performance during the analysis of 
the •ample■ it accompanies. All quantitations were performed within the calibrated 
range of the analytical instrument. 

IV. Data Report Qualifier■ 

Following are description■ of data report qualifier■ which may have been uaed in thia 
analytical report. 

U The analyte waa not detected in the sample or extract. The value reported 
with the "U" ia the detection limit for that compound in that ■ample. 

VALUE The result ia a value equal to or greater than the detection limit for 
that compound. 

J Indicate■ an estimated value. Thia flag ia uaed when maaa spectral data 
indicate■ the presence of the compound, but the result ia lea■ than the specified 
detection limit. 

B Thia flag ia uaed whenever the analyte ia found in the blank aa well aa 
in the ■ample. . 

E Thia flag indicate■ that the quantity of thia compound detected in 
thia sample ia above the linear range of the instrument. Reaulta are probably lower 
than actual. 



Clients 
Work Order·: 
0447702 

Weston 
477 

Volatile Organic Compounds 

Client Sample ID: 

Lab Sample ID: 

Analysis Date: 

Dilution Factor: 

COMPOUND 

04193C 

AA3231 

4/24/93, 4/26/93, 4/28/93 

3~8 

PPB 

IT AHALfflCAL SERVICES 
. CINCINNATI, OB 

Detection 
Limit 

================================================================ 
Ethylbenzene 
Styrene 
1,3,5-Trimethylbenzene 
Toluene 
Nonane 
Benzene 
Methylene Chloride 
1,1,1-Trichloroethane 
l,l,2-Trichloro-1,2,2-trifluoroethane 
o-Xylene 
1,2,4-Trimethylbenzene 
m/p-Xylene 
Chlorodifluoromethane 
n-Pentane 
n-Hexane 
n-octane 
Cumene 
n-Decane 
n-Undecane 
n-Dodecane 
n-Heptane 

ND 
ND 
ND 

1.7 
ND 

0.6 J 
40 B (1) 

660 (2) 
3.7 

ND 
ND 
ND 
ND 

2.1 
0.7 J 

ND 
ND 
ND 

0.7 J 
0.9 

ND 

ND• Not detected at or above the reported detection limit 

(1) Dilution Factor• 38 
(2) Dilution Factor• 141 

0.8 
0.8 
0.8 
0.8 
0.8 
0.8 

11 
42 

1.1 
0.8 
0.8 
0.8 
0.8 
1.9 
1.s 
0.8 
o.8 
0.8 
0.8 
o.8 
0.8 



Clients 
Work Order: 
"0447703 

·weaton 
477 

Volatile Organic Compounds 

Client Sample ID: 

Lab Sample ID: 

Analysis Date: 

Dilution Factor: 

COMPOUHD 

032593C 

AA3232 

4/24/93, 4/26/93 

4.6 

PPB 
Detection 

Limit 
================================================================ 
Ethylbenzene 
Styrene 
1,3,S-Trimethylbenzene 
Toluene 
Nonane 
Benzene 
Methylene Chloride 
1,1,1-Trichloroethane 
l,l,2-Trichloro-1,2,2-trifluoroethane 
o-Xylene 
1,2,4-Trimethylbenzene 
m/p-Xylene 
Chlorodifluoromethane 
n-Pentane 
n-Hexane 
n-Octane 
Cumene 
n-Decane 
n-Undecane 
n-Dodecane· 
n-Heptane 

ND 
ND 
ND 

3.2 
ND 

0.9 J 
94 B (1) 

s.s 
ND 
ND 
ND 

0.7 J 
2.3 
1.2 
1.0 J 

ND 
ND 
ND 

1.1 
·1.4 

ND 

ND= Not detected at or above the reported detection limit 

(1) Dilution Factor= 46 

0.9 
0.9 
0.9 
o.9 
0.9 
0.9 

14 
1.4 
1.4 
0.9 
0.9· 
0.9 
0.9 
2.3 
1.e 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 

IT ANALfflCAL SERVICE 
CINCINNATI, OH 



Client: 
Work Order: 
0447704 

Weston 
477 

Volatile Organic Compounds 

Client Sample ID: 

Lab Sample ID: 

Analysis Date: 

Dilution Factor: 

COMPOOHD 

Method Blank - ABLKOS 

4/24/93 

1 

PPB 
Detection 

Limit 
================================================================ 
Ethylbenzene 
Styrene 
1,3,5-Trimethylbenzene 
Toluene 
Nonane 
Benzene 
Methylene Chloride 
1,1,1-Trichloroethane 
1,1,2-Trichloro-1,2,2-trifluoroethane 
o-Xylene 
1,2,4-Trimethylbenzene 
m/p-Xylene 
Chlorodifluoromethane 
n-Pentane 
n-Hexane 
n-Octane 
Cwnene 
n-Decane 
n-Undecane 
n-Dodecane 
n-Heptane 

ND 
ND 
ND 
ND 
ND 

0.2 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND= Not detected at or above the reported detection limit 

0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.3 
0.3 
0.3 
0.2 
0.2 
0.2 
0.2 
o.s 
0.4 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 

IT ANALfflCAL SERVICES 
CINCINNATI, oa· 



Client:·· 
Work Orders 
0447705 

Weston 
.477 

Volatile Organic compounds 

Client Sample ID: 

Lab Sample ID: 

"Analysis Date: 

Dilution Factor: 

COMPOUND 

Method Blank - ABLKU8 

4/26/93 

1 

PPB 
Detection 

Limit 
==-======•=•=================================•================== 
Ethylbenzene 
Styrene 
1,3,5-Trimethylbenzene 
1'oluene 
Nonane 
Benzene 
Methylene Chloride 
1,1,1-Trichloroethane 
1,1,2-Trichloro-1,2,2-trifluoroethane 
o-Xylene 
1,2,4-Trimethylbenzene 
m/p-Xylene 
Chlorodifluoromethane 
n-Pentane 
n-Hexane 
n-Octane 
CUmene 
n-Decane 
n-Undecane 
n-Dodecane 

_n-Heptane 

HD 
HD 
HD 
HD 
HD 
HD 

0.2 J 
HD 
HD 
HD 
HD 
HD 
.HD 

HD 
HD 
HD 
HD 
HD 
HD 
HD 
HD 

HD= Not detected at or above the reported detection limit 

0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.3 
0.3 
0.3 
0.2 
0.2 
0.2 
0.2 
o.s 
0.4 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 

IT ANALmCAL SERVICI 
CINCINNATI, OB. 



Clients 
Work Order: 
0447706 

Weston 
477 

Volatile Organic Compounds 

Client Sample ID: 

Lab Sample ID: 

Analysis Date: 

Dilution Factor: 

COMPOUHD 

Method Blank - ABLICV2 

4/28/93 

l 

PPB 
Detection 

Limit 
================================================================ 
Ethylbenzene 
Styrene 
1,3,S-Trimethylbenzene 
Toluene 
Nonane 
Benzene 
Methylene Chloride 
1,1,1-Trichloroethane 
l,l,2-Trichloro-1,2,2-trifluoroethane 
o-Xylene 
1,2,4-Trimethylbenzene 
m/p-Xylene 
Chlorodifluoromethane 
n-Pentane 
n-Hexane 
n-Octane 
cumene 
n-Decane 
n-Undecane 
n-Dcdecane 

_n-Heptane 

ND 
ND. 
ND 
ND 
ND 
ND 

0.3 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND= Net detected at or above the reported detection limit 

0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.3 
0.3 
0.3 
0.2 
0.2 
0.2 
0.2 
o.s 
0.4 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 

IT ANALfflCAL SERVICES 
CINCINNATI, OH 



Clients 
Work Order: 
0447707 

Waston 
477 

PAR Semivolatile Organic Compounds 

Client Sample ID: 

Lab Sample ID: 

Analysis Date: 

Dilution Factor: 

COMPOUHD 

040193 

AA3229 

4/22/93 

1 

ug/Tube 
Detection 

Limit 
===-=--=---=------------------------=-------=====---=-==----=---
Naphthalene ND 10 
2-Methylnaphthalene ND 10 
Acenaphthene 5 J 10 
Dibenzofuran ND 10 
Fluorene ND 10 
Phenanthrene ND 10 
Anthracene ND 10 
Dibenzo(a,h)anthracene ND 10 

ND= Not detected at or above the reported detection limit 

IT ANALfflCAL SERVICE! 
CINCINNATI, OB 



Clients 
Work Order: 
0447708 

Weston 
477 

PAR Semivolatile organic compounds 

Client Sample ID: 

Lab Sample ID: 

Analysis Date: 

Dilution Factor: 

COMPOUHD 

032593 

AA3230 

4/22/93 

l 

ug/Tube 
Detection 

Limit 
================================================================ 
Naphthalene 
2-Methylnaphthalene 
Acenaphthene 
Dibenzc;,furan 
Fluorene 
Phenanthrene 
Anthracene 
Dibenzo(a,h)anthracene 

l J 
ND 

5 J 
ND 
ND 
ND 
ND 
ND 

ND• Not detected at or above the reported detection limit 

10 
10 
10 
10 
10 
10 
10 
10 

IT ANALfflCAL SERVICES 
CINCDmATI, OB 



Client: Weston 
Work Order: 477 
0447709 

PAH Semivolatile Organic Compounds 

Client Sample ID: 

Lab Sample ID: 

Analysis Date: 

Dilution Factor: 

COMPOtJHD 

Method Blank 

4/22/93 

1 

ug/Tube 
Detection 

Limit 
================================================================ 
Naphthalene 
2-Methylnaphthalene 
Acenaphthene 
Dibenzofuran 
Fluorene 
Phenanthrene 
Anthracene 
Dibenzo(a,h)anthracene 

HD 
HD 
HD 
HD 
HD 
HD 
HD 
HD 

HD= Hot detected at or above the reported detection limit 

10 
10 
10 
10 
10 
10 
10 
10 

IT ~ALfflCAL SERVIcd 
CINCINNATI, OB ■ 



Clients Weston 
Work Order: 477 
0447720 

Quality Assurance D~ta 

Client Sample ID 

04193C 

032593C 

Method Blank 

Lab No. --------
AA3231 
AA3231 DL 
AA3231 D2 

AA3232 
AA3232 DL 

ABLKUS 
ABLKU8 
ABLXV2 

Volatile 
Surrogate Recovery, Percent 

d4-1,2-
Dichloro- ·dB-
ethane Toluene 

1T AHALfflCAL SERVICES 
CINCINNATI, OB 

p-Bromo-
fluoro-
benzene 

----------- ----------- -----------100 96 96 
96 100 93 

100 100 95 

104 98 98 
98 101 93 

100 99 93 
97 101 93 

102 101 93 \ 



<,;ul; Nu. I ~,v ~ j\ L- \N ,fj- l{' 1.1 
c-z:;-J INTERNATIONAL 11!11~11~11~\\~l\'''ll!I ANALYSIS REQUEST AND Reference Document No. 311 399 
lI.J ~~~~1 . CHAIN OF CUSTODY RECORD* Page 1 of _j_ . 

Project Name/No .. 1&5-~_/4-c:§'o~- ~[Jples Shipment Date.?. ___ -Y_-S-53 _ ... Bill to:5 _$.Yt:?t!.t?.'~· ~-1/ I__ ........ J 
Sample Team Members. 2 _'Q0 A .Jlj.:;:~,'.i.l lt!.;.el{ · Lab Destination !!..t?15- .Ct-~_,_[~(!.. If/.' · · · -- ····--·· -· ---·--· · ··· · ·-· ---·- · --· --- °c} 

Profit Center No .. ~------~f:? /__ Lab Contact !_J .1/,'f ___ ~t!.:,,q~_ ..... -- . --·--·-- -· .. - -~ _____ _-:·.-~- --~-· ····-----§ 
Project Manager~.l(~:1.1d,· &tJ_"!!__~ Project Contact/Phone 12 /(11..J.• f31t,,tv"1 4J" :.1-.2~~port to:1~ ·-,K &oc.v,J -··-···-----j 

Purchase Order No .. ~---· ___ Carrier/Waybill No. 13 ________ .. --------------i 
Required Report Date_11 ___ ___ ____ ~19"11!P9.I ... Pll!I~ .... P!! ------------3 ··- -----·-·----·--····------·- l 

Sample 14 
Number 

CJ..'32.593( I I 

Canditian an 21 
Recei t 

Diapa■al 22 
Racard Na. 

- m,111 • 1--------+----------,1-------+-----t----t----t---------+---iP-.......,.....,,.......__,.,......,.. .............. ......,... ____ , 
,·. i 

---.~. -----+--------+-----+----+---+---+---------+---------t-------11§1-
~~ a 

1-s-:-,·e-c-ia-l-ln_s_tr_u_c_t_io~n~s-: -23--------------------------------------------t~• 
Possible Hazard Identification: 24 Sample Disposf!11: 25 . ~ 
Non-hazard ~ Flammable !..JI Skin Irritant f.J Poison 8 :j · Unknown [JI Return to Client I.J Disposal by Lab I.J Archive ____ ·_ (mos.) : 

Turnaround Time Required: 2s QC Level: 27 i 
.,_N;,;;,;or;.;.;m~a;;.I -=[j~·~R.;,;;;u;,;;,;sh.;..!'.JI~· ~----0:------~-~-1--_'-~' =.:-~-=-~-111...::.I.J=· 1-~~...;;.--~,-..;;.;;;..l.'--;;;;;;;;._,,_;.;;;;;;;;;;;;;;..;;;;;;;;;;;;.;.;;;;;;;;;;;;;~~-;.;,;;;;;;;;;;;;;;---fi' 

1 . Relinquished b~ Date: __ -,.,.S"----=--- 1. Recei Date: 2 
1-'-Sign;....at&n___,IAffi_tia_tion_, __ ·~ /c,,;...&..-'-,;...;..~-,,J-----=T•~·m.;.;e;.;.: ~1.,·.:o;.:O:....--+-'-si_an .... ature_1A_ffi---r-;;p~::;....,iU-f~.-:::;.-.i....:.:;.;u......;:.:~----:T:.;;.im.:.:.e::.::~!t..£l.~---I§~• 

2. Relinquished by Date:______ Date: _____ ____ _ 
(Signature/Affiliation) Time: Time: 
3. Relinquished by Date: 3. Received by Date: 
(Signatura/Affiliation) Time:______ (Signature/Affiliation) Time:---·-

Comments: 29 



c-r;-J INTERNATIONAL ANALYSIS REQUEST AND Reference Document No. 3 1 1 3 9 9 
f...I..! ~~~~C:0~ CHAIN OF CUSTODY RECORD* Page 1 of _j_ 

Project Name/No. 1~k.ls.J'o.«20- ~:iples Shipment Date? _ _ -';!-S-5~ -- .. Bill to:5 .. $.JOq'?._c~,.e1/.I_ __ ... ---· __ f. 
Sample Team Members 2.~0 ~ff,<_/s:_~,'.iJi!!J,fl( Lab Destination B_lt!J.5-. C,~, ~~(' _ _;,/,' ---- ·· · · - · · · ·-·-·-- 'c} 

Profit Center No. 3 _ ·_ · . .JJJ_/ _____ · Lab Contact 9_ ~ ~/'r __ ~t)_~~ e_ _-_ :::~---~~- _· __ ·_·_~=- · ·_· .. :::.: ··---······ · ··. -~~~----_-·-_ § 
Project Manager4 __ L(IJ.'.": ,· &~~ ~-. Project Contact/Phone !!l<.11-::.J.:_~l!"':'J."1 °~~ ·.J:ZR~port to: 1~. if ... &f'..<:.Y..f'!. _ .. . . --------J 

Purchase Order No. 6 .. __ ··---------·---- Carrier/Waybill No._~---________________ -·---- ----·-· --· I 11 Required Report Date ____________________ 
r111n,1•·~1h11:III!' mlil■hU 

···--------- -----···· 
l - .. ·- - ·---· ... 
Ill 

Sample 14 Sample 15 Date/Time 16 Cantelner17 Sample 1E Pre- 19 Requeeted Teetlng 20 Candidan an 21 Di1paea122 
Number Deecri11tlan/Tvaa Collected Tvae Valume eervallve Praaram Rec, ipt Record Na. 

D'-/o/93 K e/1-,h~ .51').,,,,LJ/c. <i-1-~3 
"f,60 7:J,e, 36'-- fl'IH N, <i'1 '1 IY/<lf'Ji., r! L.,L .t~· ..;.., J./ ~ 

v3 /}; ( "'1.)o-<Z S'StJb ... J .. 
✓"' , If ¥-:~l ~~ ~ ,.~ tr·:~ 

0 ~:l.5"')3 
( ( I I 3~2.5·.q..3 ~ I I/ I ( --_-__}°' ·~. J,. '\le;, ... ,. ~ 

/f.1'l.... ~• , .. .... .~ ... CD 

fY1tr74 I cft-t ff}~ "t-1,,J;;f -t:,, ~- ~-'":_, 'ftl ,!if l~·-; -,. a. 

r;i; I 'i 3c /J ,' ft ~Am DJ< 'l-1-0,J f'. i C111vi·sJt11t.. I < I/A.I; ;vo;rt~ UcJC. S.:J. '70 11· ... :J; 

32.593( 
, 

I I I ( '/ ~ 0 I ( t I 3 -2s-c;.3 I (t1~. AlvM'.: -- ~u:)--, m ,w.,. 

'1/i )/f .,.,fJ,. ~-
<o- ·~.. ~ ii 

..... 4·~ iV-9! 

~ ~ ,VI~., t-c~.i .. Jti: • .j ,1~ .. 

' ~ . q,t:., a.~~ \I • . V l, 

"'•' '"'"" ~; 
•11 , \."':ii .;rr.:, ~! 

CD 
0 
DI .. n .,. 
Q 

0 
Special Instructions: 23 

-, 
3 

Possible H~ Identification: 24 
.. 

Sample Disposal: 25 ~ 
Non-hazard r·' Flammable rJI Skin Irritant l_j Poison B !..iJ ·Unknown !j Return to Client 1..11 Disposal by Lab I.JI Archive ___ (mos.) t n 

Turnaround Time Required: 26 I QC Level: 27 
( 
! 

Normal U Rush· .JJ 1.1..!I n.l.l 111.IJ Project Soecific lsoecifv):. _., --- ···- ii 

1. Relinquished b~ #-:-}£-: Date: __ .Y-s-V __ ___ 1. Recei~i:s · A~ Date:_1.{; (qi C 

/it; (~ .. .I ... -------· C 
[Signature/Affiliation) ,.., Time: l.5"00 [Signature/Affil1 ·oii.J ~W f._.., Time: ,-:-CJ1) 

C' 
C 
~ 

2. Relinquished by 0 Date: ·- ·-·--· - .. 2. Receiv~6y Date: ¥ 
[Signature/ Affiliation) Time: [Signature/Alfi on) Time: 

·- . ----···--

3. Relinquished by Date: 
' - - ---- 3. Received by Date: 

Time: ··-
.,_ .. . -- ----

[Signature/ Affiliation I [Signature/ Affiliation) Time: 

Comments: 29 

·" - --- -- - ----- --



rn INTDHATIONAL 
TECHNOLOGY 
CORPOIATIOH 

IT Corporation 
304 Directors Drive 
Knoxville, TH 37923 

Attn: Mr. Tim Schalk 

Project Number 226 

ANALfflCAL 
SERVICES 

CERl1F1CATE OF ANALYSIS 

Date: April 28, 1993 

This is the Certificate of Analysis for the following samples: 

Client Project ID: 
Date Received: 
Work Order: 
Number of Samples: 
Sample Type: 

I. Introduction 

Weston 
March 8, 1993 
234 (Re-issue) 
8 
Air 

Eight samples arrived at ITAS Cincinnati on March 8, 1993. The samples were 
collected between February 11, 1993 through March 4,· 1993 and were labeled as 
follows: 

Tube# 21193 
Tube# 21793 
Tube# 22593 
Tube# 3493 

II. Analytical Results/Methodology 

Canister# 21293C 
canister# 21893C 
canister# 22593C 
Canister# 3493C 

The analytical results for this report are presented by analytical test. The data 
will include sample identification informati~n, the analytical results, and the 
appropriate detection limits. 

The analyses requested included Volatile Organic Compounds by Gas Chromatography/ 
Mass SpectrometryJ EPA Method 8240 and Semi-Volatile Organic Compounds by Gas 
Chromatography/Mass SpectrometryJ EPA Method 8270. 

Reviewed and Approved by: 

~~-
Laurel Tomassoni 
Project Manager 
03234 

"6,Al""l. A.J,t-o Kbi~ichlew cz, .D 
Systems Manager 

Amencan Council of Independent Laboratories 
International Association ol Environmental Testing Laboratories 

Amencan Association lor Laboratory Accreditation 

IT AllalJUCCll Semcas • 114" Qaester load • Cillc:umatl, OB 45246 • 513-782-4600 



Clients 
Work Orders 
032340~ 

weaton 
234 

III. Quality Control 

1T ANALfflCAL SERVICES 
CINCINNATI, Oil 

Immediately following the analytical data for the samples can be found the QA/QC 
information that pertains to these samples. The purpose of this information is to 
demonstrate that the data enclosed is scientifically valid and defensible. This 
QA/QC data is. used to assess the laboratory's performance during the analysis of 
the samples it accompanies. All quantitations were performed within the calibrated 
range of the analytical instrument. 

IV. Data Report Qualifiers 

Following are descriptions of data report qualifiers which may have been used in this 
analytical report. 

J Indicates an estimated value. This flag is used when mass spectral data 
indicates the presence of the compound, but the result is less than the spe~ified 
detection limit. 

v. Comments 

A interference with 1,3,S-trimethylbenzene made it difficult to confirm the 
the presence of the compound. Therefore, the detection limit has been elevated 
for samples 21293C and 22593C. 

This report is being re-issued add two compounds. 



Clients 
work Orders 
0323403 

Weston 
234 

Volatile Organic Compounds 

Client Sample ID: Canister I 21293C 

AA1604 Lab Sample ID: 

Analysis Date: March 16, 1993 

Dilution Factor: 

COMPOUHD ppb Q 

IT ANALYTICAL SERVIa 
CINCINNATI, OR 

Detection 
Limit 

==•==••===--==----=------=---------=--=--------=--=====--
Chlorodifluoromethane ND 
n-Pentane 1.1 
1,1,2-Trichlorotrifluoroethane ND 
Methylene Chloride 28 
Hexane ND 
1,1,1-Trichloroethane 3.8 
Benzene o.8 
Toluene 1.6 
n-octane 0.4 
Ethylbenzene ND 
m/p-Xylene ND 
o-Xylene ND 
n-Nonane 0.4 
Styrene ND 
cumene ND 
Decane 1.0 
n:-Undecane 1.3 
n-Dodecane 1.0 
1,3,5-Trimethylbenzene ND 
1,2,4-Trimethylbenzene 0.4 
ff-Heptane ND 

ND= Not detected at or above the reported detection limit 

J 

J 

J 

J 

0.9 
2.2 
1.3 
0.9 
1.e 
1.3 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 

3 
0.9 
0.9 



Clients 
work Order: 
0323407 

Weston 
234 

Volatile organic Compounds 

Client Sample ID: 

Lab Sample ID: 

Analysis Date: 

Dilution Factor: 

Canister# 21893C 

AA1605 

March 16, 1993 & March 17, 1993 

7.3 

COMPOUHD ppb Q 

IT AHALfflCAL SERVICES 
CINCINNATI, OB 

Detection 
Limit 

========================================================= 
Chlorodifluoromethane HD 1.5 
n-Pentane HD 3.7 
1,1,2-Trichlorotrifluoroethane HD 2.2 
Methylene Chloride 180 (1) 8 
Hexane 1.0 J 2.9 
1,1,1-Trichloroethane 21 2.2 
Benzene 0.8 J 1.5 
Toluene 2.1 1.5 
n-Octane HD 1.5 
Ethylbenzene HD 1.5 
m/p-Xylene HD 1.5 
a-Xylene HD 1.5 
n-Nonane HD 1.5 
Styrene ND 1.5 
cumene HD 1.5 
Decane 0.9 J 1.5 
n-Undecane 1.0 J 1.5 
n-Dodecane HD 1.5 
1,3,5-Trimethylbenzene HD 1.5 
1,2,4-Trimethylbenzene ND 1.5 
N-Heptane HD 1.5 

HD a Not detected at or above the reported detection limit 

( l) Dilution Factor • 40 



Clients 
work Order, 
0323404 

We■ton 

234 

Volatile Organic Compounds 

Canister# 22593C 

AA1606 

Client sample IDI 

Lab Sample IDs 

Analysis Date: 

Dilution Factor: 

March 16, 1993 & March 17, 1993 

4.1 

COMPOUHD ppb 

Chlorodifluoromethane ND 
n-Pentane 1.3 
1,1,2-Trichlorotrifluoroethane ND 
Methylene Chloride 93 
Hexane o.s 
1,1,1-Trichloroethane 120 
Benzene 0.7 
Toluene 2.4 
n-octane ND 
Ethylbenzene ND 
m/p-Xylene o.s 
o-Xylene ND 
n-Nonane ND 
Styrene ND 
CUinane ND 
Decane o.s 
n-Undecane 0.6 
n-Dodecane o.s 
1,3,5-Trimethylbenzene ND 
1,2,4-Trimethylbenzene ND 
N-Heptane ND 

ND = Not detected at or above the reported detection 

(1) Dilution-Factor • 20 

limit 

IT ANALfflCAL SERVICJ 
CINCDINATI,OB 

Detection 
Q . Limit 

o.8 
2.1 
1.2 

(1) 4 
J 1.6 

(1) 6 
J o.8 

0.8 
0.8 
o.8 

J o.8 
0.8 
o.8 
o.8 
o.8 

J 0.8 
J o.8 
J 0.8 

2 
0.8 
0.8 



Clients 
Work Orders 
0323402 

Weston 
234 

Volatile Organic Compounds 

Client Sample ID: 

Lab Sample ID: 

Analysis Date: 

Dilution Factor: 

Canister I 3493C 

AA1607 

March 16, 1993 & March 17, 1993 

17.8 

COMPOUND ppb Q 

IT ANALfflCAL SERVICES 
CINCINNATI, Oil 

Detection 
Limit 

am==--==-==-=~=--------=-----=---=-------------------=--= 
Chlorodifluoromethane ND 3.6 
n-Pentane ND 8.9 
1,1,2-Trichlorotrifluoroethane ND 5.3 
Methylene Chloride 53 3.6 
Hexane 2.0 J 7.1 
1,1,1-Trichloroethane 200 (1) 50 
Benzene ND 3.6 ·•· 
Toluene 2.8 J 3.6 
n-Octane ND 3.6 
Ethylbenzene ND 3.6 
m/p-Xylene ND 3.6 
o-Xylene ND 3.6 
n-Nonane ND 3.6 
Styrene ND 3.6 
Cumene ND 3.6 
Decane ND 3.6 
n-Undecane ND 3.6 
n-Dodecane ND 3.6 
1,3,5-Trimethylbenzene ND 3.6 
1,2,4-Trimethylbenzene ND 3.6 
N-Heptane ND 3.6 

ND= Not detected at or above the reported detection limit 

( l) Dilution Factor = 168 



Clients 
Work Orders 
0323405 . 

.weat:on 
234 

Volatile Organic compounds 

Client Sample IDs 

Lab Sample ID: 

Analysis Date: 

Dilution Factors 

Method Blank - ABLK01· •. 

March 16, 1993 

1 

COMPOUND 

Chlorodifluoromethane 
n-Pentane 
1,1,2-Trichlorotrifluoroethane 
Methylene Chloride 
Hexane 
1,1,1-Trichloroet:hane 
Benzene 
Toluene 
n-octane 
Ethylbenzene 
m/p-Xylene 
o-Xylene 
n-Nonane 
Styrene 
eumene 
Decane 
n-Ondecane 
n-Dodecane 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene. 
N-Heptane 

ppb 

HD 
ND 
HD 
HD 
HD 
HD 
HD 
HD 
HD 
HD 
HD 
HD 
HD 
ND 
HD 
HD 
HD 
HD 
HD 
HD 
HD 

ND = Not detected at or above the reported detection 

Q 

limit 

IT AHALfflCAL SERVICE! 
CINCINNATI, oa· 

Detection 
Limit 

0.2 
o.s 
0.3 
0.2 
0.4 
0.3 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 



Clients Weston 
Work Orders '234 
0323406 

Volatile Organic Compounds 

Client Sample ID: 

Lab Sample ID: 

Analysis Date: 

Dilution Factor: 

Method Blank --ABLK02 

Karch 17, 1993 

1 

COKPOUHD ppb Q 

IT ANALmCAL SERVICES 
CINCINNATI, OB 

Detection 
Limit 

==----===-=====--=--=----=-----=-------=--=--------=---=-
Chlorodifluoromethane ND 0.2 
n-Pentane ND o.s 
1~1,2-Trichlorotrifluoroethane ND 0.3 
Methylene Chloride ND 0.2 
Hexane ND 0.4 
1,1,1-Trichloroethane ND 0.3 
Benzene ND 0.2 
Toluene ND 0.2 

.... 

n-octane ND 0.2 
Ethyl:ben~ene ND 0.2 
m/p-Xylene ND 0.2 
o-Xylene ND 0.2 
n-Nonane ND 0.2 
Styrene ND 0.2 
cumene ND 0.2 
Decane ND 0.2 
n-Undecane ND 0.2 
n-Dodecane ND 0.2 
1,3,5-Trimethylbenzene ND 0.2 
1,2,4-Trimethylbenzene ND 0.2 
N-Heptane ND 0.2 

ND = Not detected at or above the reported detection limit 



Client: 
Work Order: 
0323408 

Waston 
234 

Semi-Volatile Organic Compounds 

Client Sample ID: 

Lab Sample ID: 

Analysis Date: 

Dilution Factor:· 

Tube # 21193 

AA1600 

March 23, 1993 

1 

COMPOUND ug/Tube Q 

IT .AHAL'!TICAL SERVla 
CINCINNATI, OB 

Detection 
Limit 

====----=----=-------=--=-=-----=-=-----==---------------
Naphthalene HD 10 
2-Methylnaphthalene HD' 10 
Acenaphthene HD 10 
Dibenzofuran HD 10 
Fluorene HD 10 
Dibenzo(a,h)anthracene HD 10 
Phenanthrene HD 10 
Anthracene HD 10 

HD= Hot detected at or above the reported detection limit 



Client: 
Work Order: 
0323409 

Weston 
234 

Semi-Volatile Organic compounds 

Client Sample ID: Tube# 21793 

AA1601 Lab Sample ID: 

Analysis.Date: 

Dilution Factor: 

March 23, 1993 

l 

COMPOUND ug/Tube .Q 

IT ANALfflCAL SERVICES. 
CINCINNATI, OB. 

Detection 
Limit 

========================================================= 
Naphthalene HD 10 
~-Methylnaphthalene HD 10 
Acenaphthene HD- 10 
Dibenzofuran HD 10 
Fluorene HD 10 
Dibenzo(a,h)anthracene HD 10 ,f; 

Phenanthrene HD 10 
Anthracene HD 10 

HD= Hot detected at or above the reported detection limit 



· .client: Weston 
work Order: 234 
0323410 

Semi-Volatile Organic COmpounds 

Client Sample ID: Tube# 22593 

AA1602 Lab Sample ID: 

Analysis Date: 

Dilution Factor: 

March 23, 1993 

1 

COMPOOHD ug/Tube Q 

IT AHALfflCAL SERVIce 
CINCINNATI, OB 

Detection 
Limit 

========================================================= 
Naphthalene ND 10 
2-Hethylnaphthalene ND . 10 
Acenaphthene 1 J 10 
Dibenzofuran ND 10 
Fluoz:ene ND 10 
Dibenzo(a,h)anthracene ND 10 
Phenanthrene ND 10 
Anthracene ND 10 

ND= Not detected at or abdve the reported detection limit 



Client a Weston 
Work Order: 234 
0323411 

Semi-Volatile Organic COmpounda 

Client Sample ID: 

Lab Sample ID: 

Analysis Date: 

Dilution Factor: 

canister# 3493C 

AA1607 

March 23, 1993 

1 

COMPOUND· ug/Tube Q 

IT ANALfflCAL SERVICES 
CINCINNATI, OB 

Detection 
Limit 

========================================================= 
Naphthalene ND 10 
2-Methylnaphthalene ND 10 
Acenaphthene 2 J 10 
Dibenzofuran ND 10 
Fluorene ND 10 
Dibenzo(a,h)anthracene ND 10 
Phenanthrene ND 10 

. . 
Anthracene ND 10 

ND= Not detected at or above the reported detection limit 



Client: 
•Work order: 
0323412 

Weston 
234 

semi-Volatile Organic compounds 

Client Sample ID: 

Lab Sample ID: 

Analysis Date: 

Dilution Factor: 

Method Blank 

March 23, 1993 

1 

COMPOUND ug/Tube ·Q 

. IT ANALfflCAL SERVJCB 
CINCINNATI, OB 

Detection 
Limit 

========================================================= 
Naphthalene HD 10 
2-Methylnaphthalene HD. 10 
Acenaphthene HD 10 
Dibenzofuran HD 10 
Fluorene HD 10 
Dibenzo(a,h)anthracene HD 10 
Phenanthrene HD 10 
Anthracene HD 10 

HD= Hot detected at or above the reported detection limit 



Clients Weston 
work Orders 234 
0323413 

Quality Assurance Data 

Client Sample ID Lab Ho. 
---------------- --------
canister # 21293C AA1604 

canister # 21893C AA1605 
AA1605 DL 

Canister # 22593C AA1606 
AA1606 DL 

Canister # 3493C AA1607 
AA1607 DL 

Method Blank ABLK0l 

Method Blank ABLK02 

Volatile 
Surrogate Recovery, Percent 

d4-1,2-
Dichloro- d8-
ethane Toluene 

1T ANALYTICAL SERVICES. 
CINCINNATI, OB 

p-Bromo-
fluoro-
benzene 

----------- ----------- ---------
101 98 96 

100 101 93 
103 100 99 

98 100 94 
106 98 100 

99 101 91 
105 100 101 

99 ·· 100 98 

100 100 99 ~· 



f'n INTERNATIONAL 

LU ?olt!ik~~k 

IT Corporation 
304 Directors Drive 
Knoxville, TN 37923 

Attn: K. Brown 

Project Number 226 

ANALYTICAL 
SERVICES 

. CERl1F1CATE OF ANALYSIS 

Date: May 14, 1993 

This is the Certificate of Analysis for the following samples: 

Client Project ID: 
Date Received: 
Work Order: 
Number of samples: 
Sample Type: 

I. Introduction 

Weston Air Project 
April 23, 1993 
628 
s 
Air 

Five samples arrived at ITAS Cincinnati on April 23, 1993. The samples were 
collected between April 8, 1993 through April 21, 1993 and were labeled as follows: 

Tube # 04893 
Tube # 041793 
Tube # 042193 
Canister # 040993 C 
Canister # 041693 C 

II. Analytical Results/Methodology 

The analytical results for this report are presented by analytical test. The data 
will ·include sample identification information, the analytical results, and the 
appropriate detection limits. 

The analyses requested and the methods used are listed on the following page. 

Reviewed 

Jon Sonderman 
Project Manager 
04628 

American Council of Independent Laboratories 
lntemabonal Association of Environmental Testing Laboratories 

American Association for Laboratory Accreditation 

1T AmllyUCCll Semcas • 114" Chester load • Ctndnnatt, OB 45246 • 513-782-4600 



Clients 
Work Order: 
0462801 

Weston 
628 

IT ANALfflCAL SERVICES 
CINCINNATI, OB 

.II. Analytical Results/Methodology (cont.) 

• PAH semi-Volatile by Gas Chromatography/Maas 
Spectrometry, Modified NIOSH Method 5506 

• Volatiles by Gas Chromatography/Maas Spectrometry, 
Method 'l'0-14 

III. Quality control 

Immediately following the analytical data for the samples can be found the QA/QC 
information that pertains to these samples. 'l'he purpose of this information is to 
demonstrate that the data enclosed is scientifically-valid and defensible. 'l'his 
QA/QC data is used to assess the laboratory's performance during the analysis of 
the samples it accompanies. All quantitations were performed within the calibrated 
range of the analytical instrument. 

IV. Data Report Qualifiers 

Following are descriptions of data report qualifiers which may have been used in this 
analytical report. 

J Indicates an estimated value. This flag is used when mass spectral data 
indicates the presence of the compound, but the result is less than the specified 
detection limit. 

B 'l'his flag is used whenever the analyte is found in the blank as well as 
in the sample. 



Client: Weston 
Work Order: 628 
·0462802 

semi-Volatile organic Compounds 

Client Sample ID: 

Lab Sample ID: 

Analysis Date: 

Dilution Factor: 

COMPOUND 

Tube# 04893 

AA4482 

April 12, 1993 

1 

Detection 
ug/Tube Limit 

=--------------==-==----=----=--=------------=--= 
Naphthalene------------------- ND 10· 
2-Methylnaphthalene----------- ND 10 
Acenaphthene------------------ -8 J 10 
Dibenzofuran------------------ 3 J 10 
Fluorene---------------------- 3 J 10 
Phenanthrene------------------ ND 10 
Anthracene-------------------- ND 10 
Dibenz(a,h)anthracene--------- ND 10 

ND = Not detected at or above the reported detection limit 

1T ANALfflCAL SERVICI 
CINCINNATI, ~B 



Client: Weston 
Work Order: 628 
0462803 

semi-Volatile Organic Compounde 

Client Sample ID: 

Lab Sample ID: 

Analysis Date: 

Dilution Factor: 

COMPOUND 

'l'ube # 041793 

AA4483 

April 12, 1993 

1 

_Detection 
ug/'l'ube Limit 

==-----=----------~---------=-=------------------
Naphthalene------------------- ND 10 
2-Methylnaphthalene----------- ND 10 
Acenaphthene------------------ 2 J 10 
Dibenzofuran------~----------- ND 10 
Fluorene---------------------- 1 J 10 
Phenanthrene------------------ ND 10 
Anthracene-------------------- .. ND 10 
Dibenz(a,h)anthracene--------- ND 10 

ND = Not detected at or above the reported detection limit 

IT ANALfflCAL SERVICES 
CINCINNATI, OB 



ci1ent1 Weston 
·work Orders 628 
.0462804 

semi-Volatile Organic Compounds 

Client Sample ID: 

Lab Sample ID: 

Analysis Date: 

Dilution Factor: 

COMPOUND 

Tube# 042193 

AA4484 

April 12, 1993 

1 

Detection 
ug/Tube Limit 

a--=-==--=--=-=---====--===-----=----=---------=-
Naphthalene------------------- ND 10 
2-Methylnaphthalene----------- ND 10 
Acenaphthene------------------ ND 10 
Dibenzofuran------------------· ND 10 
Fluorene---------------------- ND 10 
Phenanthrene------------------ ND 10 
Anthracene-------------------- ND 10 
Dibenz(a,h)anthracene--------- ND 10 

ND= Not detected at or above the reported detection limit 

IT ANALYTICAL SERVICJ 
CINCINNATI, OB 



Client: Weston 
Work Order: 628 
0462805 

Semi-Volatile Organic Compounds 

Client Sample ID: 

Lab Sample IDs 

Analysis Date: 

Method Blank - 477-CH2CL2 

April 12, 1993 

Dilution Factor: 

COMPOUND 

1 

Detection 
ug/'l'ube. Limit 

=--===--==----=--=====---------------~----==------
Naphthalene------------------- ND 10 
2-Methylnaphthalene----------- ND 10 
Acenaphthene------------------ ND 10 
Dibenzofuran------------------ ND 10 
Fluorene---------------------- ND 10 
Phenanthrene------------------ ND 10 
Anthracene-------------------- ND 10 
Dibenz(a,h)anthracene--------- ND 10 

ND= Not detected at or above the-reported detection limit 

IT ANALfflCAL SERVICES 
CINCINNATI, OB 



Clients 
work Orders 
0462806 

Weston 
628 

Volatile Organic Compounds 

Client Sample ID: 

Lab Sample ID: 

Analysis Date: 

Dilution Factor: 

COMPOUND 

Can# 040993 c 

AA4485 

April 11, 1993 & April 13, 1993 

6.503 

ppbv 
Detection 

Limit 
=--===c----=--=--==---------=---=--=----------=-----. -
Pentane------------------------ 3.8 3.3 
1,1,2-Trichlorotrifluoroethane- ND 2.0 
Methylene Chloride------------- 90 (1) 13 
Hexane------------------------- 1.8 1.3 
Chlorodifluoromethane---------- ND 1.3 
1,1,1-Trichloroethane--~------- 5.0 2.0 
Benzene------------------------ 1.5 1.3 
n-Heptane---------------------- 1.0 1.3 
Toluene------------------------ 3.8 1.3 
n-Octane----------------------- ND 1.3 
Ethyl Benzene------------------ ND 1.3 
m/p-Xylene--------------------- ND 1.3 
Nonane------------------------- ND 1.3 
o-Xylene----------------------- ND 1.3 
Styrene------------------------ ND 1.3 
Cumene------------------------- ND 1.3 
1,3,5-Trimethylbenzene--------- ND 1.3 
Decane------------------------- ND 1.3 
1,2,4-Trimethylbenzene--------- ND 1.3 
n-Undecane--------------------- ND 1.3 
n-Dodecane--------------------- ND 1.3 

ND= Not detected at or above the reported detection limit 

(1) Dilution Factor= 65.03 

SURROGATE RECOVERY 
Percent 

Recovery 

Dilution 
Percent 
Recovery 

==================================================== 
l,2-Dichloroethane-d4----------
Toluene-d8---------------------
4-Bromofluorobenzene-----------

100 
100 

95 

98 
102 

85 

IT ANALfflCAL SERVICJ 
CINCINNATI, OB 



Clients 
Work order: 
0462807 

Weston 
628 

Volatile Organic Compounds 

Client Sample ID: 

Lab Sample IDs 

Analysis Date: 

Dilution Factor: 

COMPOUND 

Can# 041693 c 

AA4486 

April 11, 1993 & April 13, 1993 

39.59 

ppbv 
Detection 

Limit 
a=-===----======-=----=-------=-=------------==--=== 
Pentane------------------------ ND 20 
1,1,2-Trichlorotrifluoroethane- ND 12 
Methylene Chloride------------- 960 (1) 117 
Hexane------------------------- ND 7.9 
Chlorodifluoromethane---------- ND 7.9 
1,1,1-Trichloroethane---------- ND 12 
Benzene------------------------ ND 7.9 
n-Heptane---------------------- ND 7.9 
Toluene-------------------~---- ND 7.9 
n-Octane----------------------- ND 7.9 
Ethyl Benzene------------------ ND 7.9 
m/p-Xylene--------------------- ND 7.9 
Nonane------------------------- ND 7.9 
o-Xylene----------------------- ND 7.9 
Styrene------------------------ ND 7.9 
CUmene------------------------- ND 7.9 
1,3,5-Trimethylbenzene--------- ND 7.9 
Decane------------------------- ND 7.9 
1,2,4-Trimethylbenzene--------- ND 7.9 
n-Undecane--------------------- ND 7.9 
n-Dodecane--------------------- ND 7.9 

ND= Not detected at or above the reported detection limit 

(l) Dilution Factor• 583.778 

SURROGATE RECOVERY 

1,2-Dichloroethane-d4----------
Toluene-dB---------------------
4-Bromofluorobenzene-----------

Percent 
Recovery 

96 
103 

90 

Dilution 
Percent 
Recovery 

100 
103 

86 

IT AHALfflCAL SERVICES 
CINCINNATI, OB 



Clients 
Work Orders 
0462809 

Weston 
628 

Volatile Organic Compounds 

Client Sample ID: 

Lab Sample ID: 

Analysis Date: 

Dilution Factor: 

COMPOUND 

Method Blank - ABLIOC7 

April 11, 1993 

1 

Pentane------------------------
1,1,2-Trichlorotrifluoroethane-
Methylene Chloride-------------
Hexane-------------------------
Chlorodifluoromethane----------
1,1,l-Trichloroethane----------
Benzene------------------------
n-Heptane----------------------
Toluene------------------------
n-Octane-----------------------
Ethyl Benzene------------------
m/p-Xy~ene---------------------
Nonane-------------------------
o-Xylene-----------------------
Styrene------------------------
Cumene-------------------------
1,3,5-Trimethylbenzene---------
Decane-------------------------
1,2,4-Trimethylbenzene---------
n-Undecane---------------------
n-Dodecane---------------------

ppbv 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Detection 
Limit 

o.s 
0.3 
0.2 
0.2 
0.2 
0.3 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 

ND= Not detected at or above the reported detection limit 

SURROGATE RECOVER! 
Percent 

Recovery 

-----••==•=•=••-----•-=••···•-•=•=------1,2-Dichloroethane-d4---------- 100 
Toluene-de--------~------------ 100 
4-Bromofluorobenzene----------- 95 

IT ANALfflCAL SERVICE9 
CINCINNATI, OH ■ 



Clients 
Work .Orders 
0462808 

Weston 
628 

Volatile Organic Compounds 

Client Sample ID: 

Lab Sample ID: 

Analysis Date: 

Dilution Factor: 

COMPOUHD 

Method Blank - ABLKY3 

April 13, 1993 

1 

Pentane------------------------
1,1,2-Trichlorotrifluoroethane-
Methylene Chloride-------------
Hexane-------------------------
Chlorodifluoromethane----------
1,1,1-Trichloroethane----------
Benzene------------------------
n-Heptane----------------------
Toluene------------------------
n~octane-----------------------
Ethyl Benzene------------------
m/p-Xylene---------------------
Nonane-------------------------
o-Xylene-----------------------
Styrene------------------------
Cumene-------------------------
1,3,5-Trimethylbenzene---------
Decane-------------------------
1,2,4-Trimethylbenzene---------
n-Undecane---------------------
n-Dodecane---------------------

ppbv 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Detection 
Limit 

o.s 
0.3 
0.2 
0.2 
0.2 
0.3 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 

ND= Not detected at or above the reported detection limit 

SURROGATE RECOVERY 
Percent 

Recovery 

----------------------------------------1,2-Dichloroethane-d4---------- 100 
Toluene-dB--------------------- 100 
4-Bromofluorobenzene----------- 92 

IT ANALfflCAL SERVICES 
CINCINNATI, OB 



INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

ANALYSIS REQUEST AND 
CHAIN OF CUSTODY RECORD* 

Project Name/No. 1 • ~ c:. ~ I-SKoct.O·CJ-1-s'amples Shipment Date 7 _ ~.J.::2.:.?-lC@. 

Reference Document No. 3 1 1 3 2 5 
Page 1 of_ 

Bill to: 5 
~ 
~ 

Sample Team Members 2.:f, 'R;?,n-\-myer /-r. ~?c.h:I. \I<. Lab Destination ~ ~T~\-? S i,0~ i_n~; --- ····· ~ 

Profit Center No. 3 . 3s2J Lab Contact ! ;::f lA..-j I e: _ ":1~t1t ~ 

Project Manager 4 kancl, ~n-•t-Jr'l Project Contact/Phone 1:?k"and; Btr'l'.Vr\/l/t'\··-~!~ort to: 10 

Purchase Order No.~-____________ Carrier/Waybill No. 13 ______ _ 

Required Report Date 11 
ONE CONTAINER PER LINE .. 

Date/Time 16 Container 17 8ample1E Sample 14 Sample 15 p,.19 Aequeeted Teallng. 20 Candltlan an 21 
Number Deacriatian/Tuna Collected 1'vDe Volume ■ervatlve Praaram RecelDt 

~eru:-t-Dr ui r :saa""plt.. bH::b-43 'PAI-I-. NIOSH M~-t-r.,d . Al'-: .L.~.J.~ .. ,.. I OL-iS9 ~ f~•"7.,,,_ 41'1 "f'o c./L~ 418/q~ ....._,lrli10 3'1L#~ .._,,,_n o~Q{t, 

04l'1CJ3 7?-<Q.Ctcr· c,,'r .Joi11-,,,.1e 

l\/~q3 
Of' bO ~ l>A" N1C>"'>H H-e-tnc:4 ~JJ :..I ..... ~ rt 

J. 

if- li 

Glf r'1'i 9 .:.,( 1-"rr. 111 'I htD -to 4- I fl tu.~e. 3(ci!-.# NU\'\I ~c;olo Ill 
!. Iii,, ,-,, IMII iMI 

"'4!.a.(...-t:.c::) r a., r &;jn, p e ,,.,, 
orb::>-'-a :,~41 : N 1()5tt t-,\etnocl f~~ .. ~ ~'rl( -~ I 

cy"2193 f,,._, tJ. IW to 1.1/2 I 4 la \jq~ 1-~,\cQ. 3lo}:;.;"! l'Jvn,e 'Ii, L•· . ,.,,e,0<.. t -

'1 J ()\ u~ ~ 
0'-10'1 "13 C.. 

·H(',H -t-,,r c,,,.-, 
'-1/lj /<JJ 

"1Cl<A.( I . No-,,e. t:f11J rne.+nocl 
--~N uJl.&1·"' WI'. ~ J 'J ~;,.u, ,µ/e <.'ar,h/t ,· l'dn,~·lu· 'ICJC. · B.:,;, 70 

m 

8 
3 

"D 

l --··m 
- ... 3 

"D 
iii 
Ill 

Di■pae11I 22 
Record Na. 

-< 

,., . ' t 
j, -· t; - l'! 
= Ill 

Q. 

:. " g 

O'-llleCJ3C... ri'E"Ct < -t.LJ r Q ,"r, ·"'" 4/IL,/'13 
1ne.t-a. f I No·~ Etl9 n,e--thod 

•SI\J IJJ\l,~-~ •. ;~ 
:l, • .... : 

5Cl r>) ('Ql'Ji6-ter c.a11•".>/l!'r YO<!.. ft~70 i' -~ :. ·=.1, :-i • en - ... ~ .. ,-: 1B 
C'" m n 
~ 

a 
o' 

Special Instructions: 23 : ~ 
Possible H~ Identification: 24 Sample Disposal: 25 o' , 
Non-hazard Flammable .J Skin Irritant .J Poison BI.JI Unknown 1.,i Retum to Client 1..i Disposal by Lab .J Archive. (mos.) ~ 

Ill 

Turnaround Time Required: 2s I QC Level: 27 D 
!!!. 

Normal _J Rush .J 1.1..i II.I.JI 111.l.l Proiect Specific lspecifv)~ ... -- . :i 

1 . Relinquished by 28 Date: 'i I 2>-/Cf3 1. Received by 28 / !£ ;l Ji ~r"~·-· □_ate: __ ~ 1 
2,_""', /1'1, ~ 

• ~....-Ir-- - .0 Time: I. X1\5r(; 8 (S,gnature/Affiliationl ~ --'-- qi 46 "''" (Signature/Affiliation) rJUl/11 I Time: '-34:35 0 

2. Relinquished ~ u ~ 

Date: 2. Received by 
::I 

Date: "' Time: 
·-··-· -·- ~ .. .. . .. 

(S,gnature/Alfihationl (Signature/ Affifiation) Time: 
3. Relinquished by Date: 3. Received by Date: ---
(Signature/ Alf,hationl Time: (Signature/ Affiliation) Time: 

Comments: 29 - - . - - - - -



rn INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

IT Corporation 
312 Directors Drive 
Knoxville, TN 37923 

Attn: Kandi Brown 

Project Number 226 

ANALfflCAL 
SERVICES 

1 CERnf1CATE OF ANALYSIS. 

Date: June 2, 1993 

Thia is the Certificate of Analysis for the following samples: 

Client Project ID: 
Date Received: 
Work Orders 
Number of Samples: 
Sample Type: 

I. Introduction 

Weston Air Project 
May 6, 1993 
733 
3 
Air 

Three samples arrived at ITAS Cincinnati on May 6, 1993. The samples were 
collected on May 22, 1993 and May 29, 1993 and were labeled as follows: 

Tube 1· 042893 
•canister# 042293c 
*Canister# 042993C 

* These samples were analyzed by Air Toxics LTD. under ITAS Subcontract. 

II. Analytical Results/Methodology 

The analytical results for this report are presented by analytical teat. The data 
will include sample identification information, the analytical results, and the 
appropriate detection limits. 

The analyses requested and the methods used are listed on the following page. 

Jon sonderm 
Project Manager 
05733 

American Council of ·Independent Laboratories 
lntemalional Assoc:iation of Environmental Testing Laboratories 

American Assoc:iation for Laboratory Acc:reditation 

IT Amll,ticc:d Semces • 11499 Chester load • Cindnnciti. OB 45246 • 513-782-4600 



Client: · 
Work Order: 
0573301 

Weston 
733 

IT ANALfflCAL SERVICJ 
CINCINNATI; OB 

II. Analytical Results/Methodology (cont.) 

* PAH semi-Volatile by Gas Chromatography/Mass 
Spectrometry; Modified NIOSB Method 5506 

* Volatiles by Gas Chromatography/Mass Spectrometry; 
Method T0-14 

III. Quality Control 

Immediately following the analytical data for the samples can be found the QA/QC 
information that pertains to these samples. The purpose of this information is to 
demonstrate that the data enclosed is scientifically valid and defensible. This 
QA/QC data is used to assess the laboratory's performance during the analysis of 
the samples it accompanies. All quantitationa were performed within the calibrated 
range of the analytical instrument. 

IV. Data Report Qualifiers 

Following are descriptions of data report qualifiers which may have been used in thja 
analytical report. 

J Indicates an estimated value. Thia flag is used when mass spectral data 
indicates the presence of the compound, but the result is less than the specified 
detection limit. 

B Thia flag is used whenever the analyte is found in the blank as well as 
in the sample. 



Clients 
Work Order: 
0573305 

Weston 
733 

PAH Semivolatile Organic compounds 

Client Sample ID: 

Lab Sample ID: 

Analysis Date: 

Dilution Factor: 

COMPOUND 

042893 

AA5340 

May 12, 1993 

1 

ug/TuJ,e 
Detection 

Limit 
================================================================ 
Naphthalene ND 10 
2-Methylnaphthalene ND 10 
Acenaphthene ND 10 
·Dibenzofuran ND 10 
Fluorene ND 10 
Phenanthrene ND 10 
Anthracene ND 10 
Dibenzo(a,h)an~hracene ND 10 

ND• Not detected at or above the reported detection limit 

IT ANALfflCAL SERVICES 
CINCINNATI, OB 

.. 



Client: 
Work Order: 
0573306 

·weston 
733 

PAB Semivolatile Organic Compounds 

Client Sample ID: 

Lab Sample ID: 

Analysis Date: 

Dilution Factor: 

COMPOUND 

Method Blank - CB2CL2 ILK 

May 12,·1993 

1 

ug/Tube 
Detection 

Limit 
====•=•========================================================= 
Naphthalene ND 10 
2-Methylnaphthalene ND 10 
Acenaphthene ND 10 
Dibenzofuran ND 10 
Fluorene ND 10 
Phenanthrene ND 10 
Anthracene ND 10 
Dibenzo(a,h)anthracene ND 10 

ND• Not detected at or above the reported detection limit 

IT ANAL!TICAL SERVICJ 
CINCINNATI, OB 



Client: 
Work Orders 
0573302 

Weston 
733 

Volatile Organic Compounds 

Client Sample ID: 

Lab Sample ID: 

Analysis Date: 

Dilution Factorf 

COMPOUND 

042293C 

AA5341 

May 28, 1993 

3.9 

ppbv 

IT ANALfflCAL SERVICES 
CINCINNATI, OB . 

Detection 
Limit 

----=-=--==-=---=---=-=--===-==--------=--==----------=--====---
Ethylbenzene 
Styrene 
1,3,5-Trimethylbenzene 
Toluene 
Nonane 
Benzene 
Methylene Chloride 
1,1,1-Trichloroethane 
l,1,2-Trichloro-1,2,2-trifluoroethane 
a-Xylene 
1,2,4-Trimethylbenzene 
m/p-Xylene 
Chlorodifluoromethane 
n-Pentane 
n-Hexane 
n-Octane 
Cumene 
n-Oecane 
n-Undecane 
n-Dodecane 
n-Heptane 

ND 
ND 
NO 

4.2 
ND 
ND 
24 

7.4 
ND 
ND 
ND 
ND 
ND 

2.0 
ND 
ND 
NO 
ND 
ND 
ND 
ND 

ND= Not detected at or above the reported detection limit 

\ Recovery 

Octafluorotoluene 
Toluene-dB 
4-Bromofluorobenzena 

127 
99 
89 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 



Clients 
Wor!c Orders 
0573303 

Weston 
733 

Volatile Organic Compounds 

Client Sample ID: 

La!> Sample IDs 

Analyaia Date: 

Dilution Factor: 

COMPOUND 

042993C 

AAS342 

May 28, 1993 

4.0 

ppbv 

IT ANALfflCAL SERVICJ 
CINCINNATI, OB 

Detection 
Limit 

================a=============================================•= 
Ethylbenzene 
Styrene 
1,l,S-Trimethylbenzene 
Toluene 
Nonane 
Benzene 
Methylene Chloride 
1·, 1, 1-Trichloroethane 
l,l,2-Trichloro-1,2,2-trifluoroethane 
o-Xylene 
1,2,4-Trimethylbenzene 
m/p-Xylene 
Chlorodifluoromethane 
n-Pentane 
n-Hexane 
n-Octane 
Cumene 
n-Decane 
n-Undecane 
n-Dodecane 
n-Heptane 

ND 
ND 
ND 

4.1 
ND 
ND 
14 
13 
ND 
ND 
ND 
ND 
ND 

2.0 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND= Not detected at or a!>ove the reported detection limit 

, Recovery 
=••··••=•=•------•-===••·-----•==•••== 
Octafluorotoluene 
Toluene-de 
4-Bromofluorobenzene 

126 
97 
86 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 



. Client: 
Work Orders 
0573304 

Weston 
733 

Volatile Organic Compounds 

Client Sample ID: 

Lab Sample ID: 

Analysis Date: 

Dilution Factor: 

COMPOUND 

Method Blank 

Hay 28, 1993 

1 

ppbv 
Detection 

Limit 
===-===--==---==------==--====-=----=-===--=--=--====-------=-== 
Ethylbenzene 
Styrene 
1,3,5-Trimethylbenzene 
Toluene 
Nonane 
Benzene 
Methylene Chloride 
1,1,1-Trichloroethane 
l,1,2-Trichloro-1,2,2-trifluoroethane 
o-Xylene 
1,2,4-Trimethylbenzene 
m/p-Xylene 
Chlorodifluoromethane 
n-Pentane 
n-Hexane 
n-Octane 
Cwnene 
n-Decane 
n-Undecane 
n-Dodecane 
.n-Heptane 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND• Not detected at or above the reported detection limit 

I Recovery 

------------••===••--······-----=-----Octafluorotoluene 
Toluene-dB 
4-Bromofluorobenzene 

108 
116 

73 

o.s 
o.s 
o.s 
o.s 
o.s 
o.s 
o.s 
o.s 
o.s 
o.s 
o.s 
o.s 
o.s 
o.s 
o.s 
o.s 
o.s 
o.s 
o.s 
o.s 
o.s 

IT ANALfflCAL SERVICES 
CINCINNATI, OB 



Lw4~3 
r-r:-J INTERNATIONAL ANALYSIS REQUEST AND 
lI.J ~~~~~C:N CHAIN OF CUSTODY RECORD* 

Reference Document No. 3 1 1 3.3 6 
Page 1 of_ 

• "' ·us _:. 
Project Name/No. 1 . We s-~cn } ~~~~mples Shipment Date ~- _ §" L!?./9.3_ .. Bill to:5 

Sample Team Members 2 .:r. R!.'"·)½\.. "!:''--\~..- ... . Lab Destination 8 I.T~ S c,·t'lc1·nn::1+i 
Prof it Center No. 3 ?. •:-l.l- \ · Lab Contact ~- -T ~ I ,· 4! ~ 00 ":e. 

4 ,., -a . 12 K 1 • •n J 1,no .. ~ ·7.11 
Project Manager " • l,JYCJW n Pro1ect Contact/Phone _ anc , .. t--?.f'9N~- Report; to: 10 k. Br-01ftJ1,1 

Pur-d1w,;1: Urdw· Nu.,; Carrior/Waybill No. 1: .. . . . _ ..... 
Required Report Date 11 

Sample 15 Date Sample 14 
Number Deec · Callacted 11 a ume 

, 1,11. r,ifl'.', I,,· "f°',-
... r·. yY..);.('.t i \I'! ; ! r,.J ,""> -; 1 ::: ::° 

Diepaeal 22 
Record Na. 

RP. a.c. tti t> r O -'13 3., L ,:sf PA \.I l_ 
(/-t ).r,.rl 3 ·,.",., .., tµl,e. · o.,·r Non~ g 

~~---_....i...:...:.~~L.:.::::~..:.U..4-..:..:..,_;,,:_:~-+-,;;---~~-+~.:..;;..-+----......:a:::.;=---~~~~--~~ ........ -----1:1; 

I! 
t-------+-------+'l"T"-,-.~~+----:--1:-.~-+----➔~~--~~~--=-:--i!J--l,:,c-;.~~~"'="r.:.>-l~~:--------1~ hovr .., hDur ,'s ~:llrF'lpk! "'-''"'s coll B 

f"' L\ 2. 2.. '1 ·3 ~ lzz.. CU No '1f" · 2'1 110• y,oc r PA 14t-f 
.. 

,Norte Vi EPA 'M~11-tc,O ii. 70 

Ill 

?' .._ ·S f. jt • t--------+---------+-----+----+----t----+------------1t----P .. +--.1~,.""'!._-----1~-------1r: 
17 
lil t--------t---------1------t-----...----t----t-----------11----------+--------1~ 

Special Instructions: 23. f 
1-P-o-ss_i_b_le_H_a-zzaa _ _pel_ld_e_n-ti-fi-ca-t-io_n_:_2_4 _________________ S_a_m_p_l_e_D_i_sp_o_s_a_l_: 2~5,----------&.l~.........,ji-,.;;......._ __ __.if 

Non-hazard d' Flammable .J Skin Irritant '.J Poison B 1.,j Unknown 1.,j Return to Client ·.J Disposal by Lab .J Archive (mos.) -g 
Turnaround Time Required: 26 i: 
Normal ...J Rush .J Pro'ect s· .,_;..;1 ;.;;;. R;.;.e;.;,;l;.;.in-=q=-ui-sh-e;..;;d=.;;b;.;.;y..12=-e-----------□-a-t.e_:_5...,.::~:"!~':_..,_ __ .,...=-e-~-ed....&;by-· _2..,._;..;w:,; ... ~:,;...;; ...... ,.;,;,,,,;,.;;;,, ...... ___ D_a_te_: ___ -"'....,.--__,, 

1-'::Si:::,:D"::•tu=re.::/:.::A::::ff•l:::i•rJ=a::.::"'~~~SOi---.!!S..~~;;.m~*=!.,. __ Ti~1!.:.m.:.:::e:.:,: ......!\..!.\ '::.,:, O:::.=O:..!Q.~!::J·~-'4-,:ISig::;;.:nau,r/::::, :.::.:~;;:ffi::iatian::.:I:....._· -=-~~~~~~~!..::~"'--..!Ti.!!1m~e-:..· -~~~l._--Jlfll· 
2. Relinquished by. -' Date:,_ -- --- 2.L'.Received by Date: 
ISignawra/Alld1at.10nl Time: ,. (Slgn./Alfili■rJanJ ' , Time: 
3. Relinquished by 
[S,gnat.ure/Alhl1ot.1anl 

: Date: _____ 3.-.Fieceived by Date: 
, Time: ISi11nllt&n/Affl&■tianl Time: 

" 
Comments: 29 



Flow Controller Calibration Sheet 
S-1):v· .- t\."I K~ 

Client: IT- ·.k'11,,~r ,,~://e W .0. #____ Date: '/)·,. /7 5 · 

Total Fill Time: i 11/fJ~ 

11r- /2. fi 
#_.J-z...=-~--=-= /2, f I 

12. 71 
# ___ -=-: 

# ___ _:-: 

# ___ _:..: 

'---~= 

# . . 

# . . 

# : 

"--------:.= 

, ____ : 
'---~·· 

'----= 
# ____ : 

'----= 
I . . 

# . . 

# . . 

'-----
# ___ ___:.: 

Fill Rate: I J .. ~ t j .S
ccj'~.,-,..·. 

'-----= 
, _______ : 

'---------= 
, _____ : 
'-----=-= 

I . . 

I . . 

# 

'---~ 

'---~ 

E 
~ 

~ 



1\STM M~thod D 422 

weston/tmcbpl 



rn INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

ANALYTICAL 
SERVICES 

CERTIFICATE OF ANALYSIS 

Kandi Brown 
IT Corporation 
312 Directors Drive 
Knoxville, TN 37931 

May 10, 1993 

BTDC Project lfWllber: 483500.068.01 P.O. lfWllber: BAC02 
Job 111mber: 580000.045 

This is the certificate of Analysis for the following samples: 

Client Project ID:
Date Receive4 by Lab1 
Humber of Samples: 

DSTOH 
2/1/93 THROUGH 4/5/93 
Ten (10) 

Sample Type: SOIL 

I. Introduction/Case Narrative 

Ten soil samples were received by IT/ETDC from February through 
April of 1993 for analysis of particle size distribution. 

Please see Appendix A, the Sample Number Cross Reference List; 
Appendix B, the Analysis Results; and Appendix c, the Chain ·of 
Custody and Request for Analysis Records. 

Reviewed and Approved: 

eamon 
Manager, Geotechnical Services 

Amencan Council ol Independent Laboratories 
International Association ol Environmental Testing Laboratories 

Amencan Association lor Laboratory Accreditation 

IT Analytical Services • 1570 Bem Creek Road, Kingston, TN 37763 • (615) 482-6497 aa1.11-91 



Page 2 of 24 
Kandi Brown 
IT Corporation 
May 10, 1993 
Client Project ID: 

IT ANALfflCAL SERVICJ 
KINGSTON.TN 

ETDC Project No.: 
WESTON 
483500.068.01 

II. Analytical Results/Methodology 

REFERENCES: 
Construction, 
Geosynthetics. 

Annual Book 
Volume 04.08, 

Particle Size Distribution 

III. ouality Control 

of ASTM 
Soil and 

(615) 482-6497 

Standards, Section 4, 
Rock; Dimension stone; 

ASTK D 422 

Quality control checks such as duplicates and spikes (QC samples), 
are not normally applicable to geotechnical testing. This is due 
to the inability of obtaining samples with known characteristics, 
the heterogenous nature of the samples, and Quality Control 
procedures built-in to the analytical method. 

QC measures to ensure accuracy and precision of test results 
include the following: 

• 1001 verification on all numerical results - all raw data 
entries, transcriptions and calculations entered by lab 
technicians are checked, recalculated and verified. Most 
data calculations are performed by computer programs. 

• Data validation through test reasonableness - summaries 
of all test results for individual reports are reviewed 
to determine the overall reasonableness of data and to 
determine the presence of any data that may be considered 
outliers. 

• Quality control procedures are built into most 
standardized geotechnical procedures. For example, many 
analyses routinely call for a re-analysis, specifying an 
acceptance criteria. 

• Routine instrument calibration - all instruments, gauges 
and equipment used in testing are calibrated on a routine 
basis. All instrument calibration follows ASTM or 
manufacturer guidelines. 

• Maintenance of all past calibration records - records and 
certification documents of all instruments, gauges and 
equipment are updated routinely and maintained in the 
Quality Control Coordinato~s Quality/Operations files. 

682·11·9 



Page 3 of 24 
Kandi Brown · 
IT Corporation 
May 10, 1993 
Client Project ID: 

IT ANALfflCAL SERVICES 
KINGSTON, TN 

ETDC Project No.: 
WESTON 
483500.068.01 

(615) 482-6497 

• Use of trained personnel for conducting tests - all 
technicians are trained in the application of standard 
laboratory procedures for geotechnical analyses as well 
as the quality assurance measures implemented by IT. 

IV. Data Qualification 

Fine sieve and hydrometer results occasionally overlap due to 
organic debris, soluble salts or other contaminants contained .in 
the sample. Data points are plotted as calculated. No attempt has 
been made to curve-fit the grainsize data points. 

682·11•91 
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Page 4 of 24 
Kandi Brown 
IT Corporation 
May.lo, 1993 
Client Project ID: 

IT ANALfflCAL SERVICES 
KINGSTON, TN 

ETDC Project No.·: 

BTDC SAMPLE BO. 

WESTON 
483500.068.01 

CROSS-RBPERDCB LIST 

(615) 482-6497 

CLIENT SAMPLE BO. 

BTDC-3226 ••••••••••••••••••••••••••••••••••••••••• &Sl/29/93 
BTDC-3227•••••••••••••••••••••••••••••••••••••••••WAS12/04/93 
BTDC-3286 •••••••••• ~ •••••••• ~ ••••••••••••••••••••• DS2/11/93 
BTDC-3326 ••••••••••••••••••••••••••••••••••••••••• &82/18/93 
BTDC-3327•••••••••••••••••••••••••••••••••••••••••&82/25/93 
BTDC-3328 ••••••••••••••••••••••••••••••••••••••••• WAS3/04/93 
BTDC-3330 ••••••••••••••••••••••••••••••••••••••••• WAS3/11/93 
ETDC-3337•••••••••••••••••••••••••••••••••••••••••WAS3/18/93 
BTDC-3352 •••••••••••••••••••••••••••••••••••• · ••••• &83/25/93 
BTDC-3365 ••••••••••••••••••••••••••••••••••••••••• WAS4/02/93 

682·11•91 
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Page 5 of 24 
Kandi Brown 
IT corporation 
May. 10, 1993 
Client Project ID: 

IT ANALfflCAL SERVICES 
KINGSTON, TN 
(615) 482-6497 

ETDC Project No.: 
WESTON 
483500.068.01 

Project Name: 

Project Number: 

Specific Gravity = 

Sieve 
C No. 
0 3• 
A 

1.5• R 
s 0,15• 
E 0,375• 

#4 
#10 

H 
V 
D 
R 
0 
M 
E 
T 
E 
R 

PARTICLE SIZE ANALYSIS 
ASTMD422 

WESTON 

483500.068.01 

Client Number: WAS1 /29/93 

2.6500 
Assumed 

Diameter 
mm 

75.000 
37.500 
19.000 
9.500 
4.750 
2.000 

SIEVE ANALYSIS 

Percent 
Finer 

100.0% 
100.0% 

F 
I 
N 

100.0% E 
100.0% 
100.0% 
100.0% 

ETDC Number: ETDC· 3226 

Moisture Content = 121.4% 

Sieve Diameter Percent 
No. mm Finer 
#20 0.850 99.8% 
#40 0.425 96.6% 
#60 0.250 89.9% 
#100 0.149 
#140 0.106 81.1% 
#200 0.075 78.8% 

HYDROMETER ANALYSIS 

Diameter Percent 
mm Finer 

0.06118 52.9% 
0.04457 47.6% 
0.03197 44.5% 
0.02096 36.8% 
0.01262 27.6% 
0.00910 23.0% 
0 , ... ~-~ . 18.4,& 
0.00463 15.3% 
0.00331 13.0% 
0.00081 5.4% 

&82·11-91 



Page 6 of 24 
Kandi Brown 
IT Corporation 
May 10, 1993 
Client Project ID: 
ETDC Project No.: 

WESTON 
483500.068.01 

WESTON 

IT ANALYTICAL SERVICE 
KINGSTON.TN 
(615) 482-6497 
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Page 7 of 24 
Kandi Brown 
IT corporation 
May 10, 1993 
Client Project ID: 

IT ANALYTICAL SERVICES 
KINGSTON, TN 

ETDC Project No.: 

Project Name: 

Project Number: 

Specific Gravity = 

Sieve 
C No. 
0 3• 
A 
A 1.5• 
s 0.15• 
E 0.375· 

#4 
#10 

H 
y 

D 
A 
0 
M 
E 
T 
E 
R 

WESTON 
483500.068.0l 

(615) 482-6497 

PARTICLE SIZE ANALYSIS 
ASTMD422 

WESTON 

483500.068.01 

2.6500 
Assumed 

SIEVE ANALYSIS 

Diameter Percent 
mm Finer 

75.000 100.0% 
37.500 100.0% 

F 
I 
N 

19.000 100.0% E 
9.500 100.0% 
4.750 100.0% 
2.000 100.0% 

Client Number: WAS2/4/93 

ETDC Number: ETDC- 3227 

Moisture Content = 175.0% 

Sieve Diameter Percent 
No. mm Finer 
#20 0.850 95.6% 
#40 0.425 89.3% 
#60 0.250 76.9% 

#100 0.149 65.8% 
#140 0.106 60.7% 
#200 0.075 57.3% 

HYDROMETER ANALYSIS 

Diameter Percent 
mm Finer 

0.06761 44.6% 
0.04802 42.8% 
0.03471 37.7% 
0,.02242 32.6% 
0.01346 22.3% 
0.00963 18.8% 
0.00688 15.4% 
0.00495 10.3% 
0.00353 8.6% 
0.00146 4.3% 

682·11·91 



Page 8 of 24 
Kandi Brown 
IT Corporation 
May 10, 1993 
Client Project ID: 
ETDC Project No.: 

WESTON 
483500.068.01 

WESTON 

IT ANALfflCAL SERVICE
KIN'GSTON, TN 
(615) 482-6497 

U.S. STANDARD SIEVE SIZES HYDROMETER 
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Page 9 of 24 
Kandi Brown 
IT corporation 
May 10, 1993 
Client Project ID: 

IT ANALfflCAL SERVICES 
KINGSTON, TN 

ETDC Project No.: 

Project Name: 

Project Number: 

Specific Gravity = 

Sieve 
C No. 
0 3• 
A 

1.5• R 
. s 0.15• 

E 0,375• 
#4 

#10 

H 
y 

0 
R 
0 
M 
E 
T 
E 
R 

WESTON 
483500.068.01 

(615) 482-6497 

PARTICLE SIZE ANALYSIS 
ASTMD422 

WESTON 

483500.068.01 

2.6500 
Assumed 

SIEVE ANALYSIS 

Diameter Percent 
mm Finer 

75.000 100.0% 
37.500 100.0% 

F 
I 
N 

19.000 100.0% E 
9.500 100.0% 
4.750 100.0% 
2.000 100.0% 

Client Number: WAS2/11 /93 

ETDC Number: ETDC· 3286 

Moisture Content = 150.9% 

Sieve Diameter Percent 
No. mm Finer 
#20 0.850 99.9% 
#40 0.425 97.1% 
#60 0.250 88.3% 

#100 0.149 78.6% 
#140 0.106 74.2% 
#200 0.075 72.1% 

HYDROMETER ANALYSIS 

Diameter Percent 
mm Finer 

0.03184 49.1% 
0.02073 43.0% 
0.01278 32.2% 
0.00924 26.9% 
0.00665 23.0% 
0.00472 18.4% 
0.00339 15.4% 
0.00143 10.0% 

682-11-91 



Page 10 of 24 
Kandi Brown 
IT Corporation 
May 10, 1993 
Client Project ID: 
ETDC Project No.: 

WESTON 
483500.068.01 

WESTON 

IT ANALYTICAL SERVICE
KINGSTON, TN 
(615) 482-6497 

U.S. STANDARD SIEVE SIZES HYDROMETER 
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CLIENT SAMPLE NO.: WAS2/11113 PARTICLE SIZE IN MILLIMETERS ETDC SAMPLE NO.: ETDC-3286 
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Page 11 of 24 
Kandi Brown 
IT Corporation 
May 10, 1993 
Client Project ID: 

IT ANALfflCAL SERVICES 
KINGSTON, TN 

ETDC Project No.: 

Project Name: 

Project Number: 

Specific Gravity = 

- " 

Sieve 
C No. 
0 3• 
A 

1.5• R 
s 0.15• 
E 0.375· 

#4 
#10 

H 
y 

D 
R 
0 
M 
E 
T 
E 
R 

WESTON 
483500.068.01 

(615) 482-6497 

PARTICLE SIZE ANALYSIS 
ASTMD422 

WESTON 

483500.068.01 

2.6500 
Assumed 

SIEVE ANALYSIS 

Diameter Percent 
mm Finer 

75.000 100.0% 
37.500 100.0% 

F 
I 
N 

19.000 100.0% E 
9.500 100.0% 
4.750 100.0% 
2.000 100.0% 

Client Number: WAS2/18/93 

ETDC Number: ETDC- 3326 

Moisture Content = 174.4% 

Sieve Diameter Percent 
No. mm Finer 
#20 0.850 100.0% 
#40 0.425 97.5% 
#60 0.250 89.6% 
#100 0.149 80.6% 
#140 0.106 75.4% 
#200 0.075 71.3% 

HYDROMETER ANALYSIS 

Diameter Percent 
mm Finer 

0.03295 64.0% 
0.02168 46.9% 
0.01292 36.0% 
0.00948 27.0% 
0.00683 20.7% 
0.00486 17.1% 
0.00349 12.6% 
0.00142 6.4% 

682-11-91 



Page 12 of 24 
Kandi Brown 
.IT Corporation 
May 10, 1993 
Client Project ID: 
ETDC Project No.: 

WESTON 
483500.068.0l 

WESTON 

IT ANALfflCAL SERVICJ 
KINGSTON,TN 
(615) 482-6497 
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CLIENT SAMPLE NO.: WAS2/18'93 PARTICLE SIZE IN MILLIMETERS ETDC SAMPLE NO.: ETDC.3326 
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Page 13 of 24 
Kandi Brown 
IT corporation 
May 10, 1993 
Client Project ID: 
E'l'DC Project No.: 

WESTON 
483500.068.01 

IT ANALYTICAL SERVICES 
KINGSTON.TN 
(615) 482-6497 

PARTICLE SIZE ANALYSIS 
ASTMD422 

Project Name: 

Project Number: 

Specific Gravity = 

Sieve 
C No. 
0 3• 
A 

1.5• R 
s 0.15• 
E 0,375• 

#4 
#10 

H 
V 
D 
R 
0 
M 
E 
T 
E 
R 

WESTON 

483500.068.01 

2.6500 
Assumed 

SIEVE ANALYSIS 

Diameter Percem 
mm Finer 

75.000 100.0% 
37.500 100.0% 

F 
I 
N 

19.000 100.0% E 
9.500 100.0% 
4.750 100.0% 
2.000 100.0% 

Client Number: WAS2/25/93 

ETDC Number: ETDC- 3327 

Moisture Content = 177.3% 

Sieve Diameter Percent 
No. mm Finer 
#20 0.850 100.0% 
#40 0.425 97.4% 
#60 0.250 89.1 % 

#100 0.149 79.6% 
#140 0.106 74.3% .. 

#200 0.075 70.3% 

HYDROMETER ANALYSIS 

Diameter Percent 
mm Finer 

0.03247 58.5% 
0.02153 47.5% 
0.01319 31.1% 
0.00949 26.5% 
0.00674 22.8% 
0.00486 17.4% 
0.00349 12.8% 
0.00142 6.4% 



Page 14 of 24 
Kandi Brown 
IT Corporation 
May 10, 1993 
Client Project ID: 
ETDC Project No.: 

WESTON 
483500.068.01 

IT ANALfflCAL SERVICE 
KINGSTON, TN 
(615) 482-6497 

WESTON 
U.S. STANDARD SIEVE SIZES HYDROMETER 
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CLIENT SAMPLE NO.: WAS2/25193 PARTICLE SIZE IN MILLIMETERS ETDC SAMPLE NO.: ETDC-3327 
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Page 15 of 24 
Kandi Brown 
IT Corporation 

-May 10, 1993 
Client Project ID: 

IT ANALfflCAL SERVICES 
KINGSTON, TN 

ETDC Project No.: 

Project Name: 

Project Number: 

Specific Gravity = 

Sieve 
C No. 
0 3• 
A 

1.5• R 
s 0,15• 
E 0,375• 

#4 
#10 

H 
y 

D 
R 
0 
M 
E 
T 
E 
R 

WESTON 
483500.068.01 

(615) 482-6497 

PARTICLE SIZE ANALYSIS 
ASTMD422 

WESTON 

483500.068.01 

2.6500 
Assumed 

SIEVE ANALYSIS 

Diameter Percent 
mm Finer 

75.000 100.0% 
37.500 100.0% 

F 
I 
N 

19.000 100.0% E 
9.500 100.0% 
4.750 100.0% 
2.000 100.0% 

Client Number: WAS3/4/93 

ETDC Number: ETDC- 3328 

Moisture Content = 168.8% 

Sieve· Diameter · Percent 
No. mm Finer 
#20 0.850 100.0% 
#40 0.425 97.0% 
#60 0.250 87.9% 

#100 0.149 77.9% 
#140 0.106 72.8% 
#200 0.075 68.9% 

HYDROMETER ANALYSIS 

Diameter Percent 
mm Finer 

0.04547 59.9% 
0.03295 54.4% 
0.02191 41.7% 
0.01290 37.2% 
0.00951 25.4% 
0.00681 20.0% 
0.00487 16.3% 
0.00348 11.8% 
0.00143 5.4% 

682·11•91 



Page 16 of 24 
Kandi Brown 
IT Corporation 
May 10, 1993 
Client Project ID: 
ETDC Project No.: 

WESTON 
483500.068.0l 

WESTON 
U.S. STANDARD SIEVE SIZES 

IT ANALfflCAL SERVIC-
KIN~TON, TN 
(615) 482-6497 

HYDROMETER 
12" r S" 1.5" 1W Ml" N .,D GDIWDD914D1211D -- 0 100 

90 

~ 

80 

70 ... 
:c 
C, 

~ 60 
► m 
a: w 50 z 
ii: ... 
z 40 w u a: w 
A. 

30 

20 

10 

0 

1000 100 
CLIENT SAMPLE NO.: WAS314193 

• CIIIAVIL 0 C 
u 0 
L • D • C 

I 0 L 
A II I • • • I 
I 

I ~ 
1, 

I, 

~ I, 
I, 

I, 
1, \ 
I, \ I, 

1, 1 1, 
I, 

I 
I 
I 

I 
I 

' I • 
I, 

I \ I, 

1, l 1, 

I, 

' 
I, 

I, 
I, 

I, 
I, 

I 

I 
I 

I 
1, 

I 
I 

10 1 0.1 0.01 
PARTICLE SIZE IN MILLIMETERS 

UND 

II C , 0 I , 
I " D I 
N • I N 
I I u I 

I II 

10 

20 

30 

40 

50 

60 

70 

80 

ill 
~ 

I\. 
90 

100 

0.001 0.0001 
ETDC SAMPLE NO.: ETDC-3328 

ILT&CLAY 

... 
:c 
52 
I! 
= a: w 
I 
c§ 
u ... z w 
u a: 
w 
A. 

682·11• 
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Kandi Brown 
IT Corporation 
May 10, 1993 
Client Project ID: 

IT ANALfflCAL SERVICES 
KINGSTON.TN 
(615) 482-6497 

ETDC Project No.: 
WESTON 
_483500. 068. 01 

Project Name: 

Project Number: 

Specific Gravity = 

Sieve 
C No. 
0 3• 
A 

1.5• R 
s 0.15• 
E 0,375• 

#4 
#10 

H 
y 

D 
R 
0 
M 
E 
T 
E 
R 

PARTICLE SIZE ANALYSIS 
ASTMD422 

WESTON 

483500.068.01 

Client Number: WAS3/11/93 

2.6500 
Assumed 

Diameter 
mm 

75.000 
37.500 
19.000 
9.500 
4.750 
2.000 

SIEVE ANALYSIS 

Percent 
Finer 

100.0% 
100.0% 

F 
I 
N 

100.0% E 
100.0% 
100.0% 
100.0% 

ETDC Number: ETDC· 3330 

Moisture .content = 156.3% 

Sieve Diameter Percent 
No. mm Finer 
#20 0.850 99.9% 
#40 0.425 97.0% 
#60 0.250 88.4% 

#100 0.149 79.0% 
#140 0.106 74.2% 
#200 0.075 70.4% 

HYDROMETER ANAL YS/S 

Diameter Percent 
mm Finer 

0.03263 56.5% 
0.02229 38.3% 
0.01330 29.1% 
0.00959 23.7% 
0.00686 18.2% 
0.00487 16.4% 
0.00349 12.8% 
0.00143 6.4% 

, 

&B2•11·91 
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Kandi Brown 
IT Corporation 
May 10, 1993 
Client Project ID: 
ETDC Project No.: 

WESTON 
483500.068.0l 

WESTON 

IT ANALYTICAL SERVICE 
KINGSTON.TN 
(615) 482-6497 

U.S. STANDARD SIEVE SIZES HYDROMETER 
12" r s- 1.5" '1lf" Ml" N .,o t'211140111111f00914Cll2IIO --100 

90 

80 

70 ... 
:z: 
(!) 
iii 60 ;: 
i'ii 
ai: 

50 w z 
~ ... 
z 40 w u 
ai: 
w . 
D. 

30 

20 

10 

0 

1000 100 
CLIENT SAMPLE NO.: WAS3111193 

• 0 C OUVIL 

u 0 
L • D • C 
E L 0 

II E A 
II • • I 
I 

~I• 

~ 

I ~ 
I, 
I, \ 

I \ 
I 

I, 
I, 

I 

I ~ 1, 

I 

\ 

' I, 

~ I 

~ 
~ 

10 1 0.1 0.01 
PARTICLE SIZE IN MILLIMETERS 

UND 

C .. , 0 I , 
I A D I 
N II I N 
I I u I 

I .. 

0 

10 

20 

30 

40 

50 

60 

70 

80 

•11i.. 90 
~ 

100 

0.001 0.0001 
ETDC SAMPLE NO.: ETDC-3330 

aT&CLAY 

... 
:z: 
(!) 

I 
i'ii 
ai: w 
fl> 
ai: 
C 
0 
u ... z w 
u 
a:: 
w 
D. 

682·11·9·. 
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Kandi Bz:own 
IT corporation 
May 10, 1993 
Client Project ID: 

IT ANALfflCAL SERVICES 
KINGSTON, TN 

ETDC Project No.: 

Project Name: 

Project Number: 

Specific Gravity = 

- Sieve 
C No. 
0 3• 
A 

1.5• R 
s 0.15• 
E 0.375· 

#4 
#10 

H 
y 

D 
R 
0 
M 
E 
T 
E 
R 

WESTON 
483500.068.01 

(615) 482-6497 

PARTICLE SIZE ANALYSIS 
ASTMD422 

WESTON 

483500.068.01 

2.6500 
Assumed 

SIEVE ANALYSIS 

Diameter Percent 
mm Rner 

75.000 100.0% 
37.500 100.0% 

F 
I 
N 

19.000 100.0% E 
9.500 100.0% 
4.750 100.0% 
2.000 100.0% 

Client Number: WAS3/18/93 

ETDC Number: ETDC- 3337 

Moisture Content = 155.9% 

Sieve Diameter Percent 
No. mm Finer 
#20 0.850 100.0% 
#40 0.425 97.4% 
#60 0.250 89.3% 

#100 0.149 80.4% 
#140 0.106 75.6% 
#200 0.075 71.7% 

HYDROMETER ANALYSIS 

Diameter Percent 
mm Finer 

0.04592 60.3% 
0.03327 54.7% 
0.02182 45.3% 
0.01319 32.1% 
0.00959 24.5% 
0.00683 19.8% 
0.00490 15.1% 
0.00350 11.3% 
0.00144 4.7% 

682·11•9I 
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Kandi Brown 
IT Corporation 
May 10, 1993 
Client Project ID: 
ETDC Project No.: 

WESTON 
483500.068.0l 

WESTON 

IT ANALfflCAL SERVIC 
KINGSTON, TN 
(615) 482-6497 

U.S. STANDARD SIEVE SIZES HYDROMETER 
1:z■ r s■ u· s,~ -■ M "10 IIZONONllf100"1rm 

100 ,.. II' 0 
~ • 
~ I i1 

90 • 1, 

• I, , 
• I, 

10 

• I, 

80 
• t, \ • I, 

• I, 

' ► I, 

20 

r, 
• 1, 

70 ... 
% 
C, 

I 60 

► m 
a:: w 50 z 
ii: 

• 1, 

• 
~ I 

I .. I 
I 

• I, 

• I, 

' • ~ I, • 
• I, 

• I, 

' • I, 

• I, 

30 ... 
% 
C, 

40 I 
tii 
a:: w 

50 I 
~ ... 

z 40 w u a:: w 
a.. 

30 

• I, 

• 1, 

• I, \ • I, 

• 1, 

• 1, \ I, 

► I, 1 

u 
60 ... z w u a:: 
70 

w 
a.. 

• I, 

I 

• I 

20 • I 

• I 
80 

• I 

~ I, 

10 
~ I, 

-• I, " 
90 

• I, I\. 
• • 1, 

0 • I, 

100 

1000 100 10 1 0.1 0.01 0.001 0.0001 
CLIENT SAMPLE NO.: WAS3118193 PARTICLE SIZE IN MILLIMETERS ETDC SAMPLE NO.: ETDC-3337 

• CIIIAVIL UND 
0 C ILT&CLAY 

u 0 
L • II 
D • C C 

E L 0 
, 0 I , 

A I A D I 
II I • N • I N 

• • I I I u I 
I I II 
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Kandi Brown 
IT corporation 
·May 10, 1993 
Client Project ID: 

IT ANALfflCAL SERVICES 
KINGSTON, TN 

ETDC Project No.: 

Project Name: · 

Project Number: 

Specific Gravity = 

Sieve 
C No. 
0 3• 
A , .5· R 
s 0.75· 
E 0,375• 

#4 
#10 

H 
y 
D 

WESTON 
483500.068.01 

(615) 482-6497 

PARTICLE SIZE ANALYSIS 
ASTMD422 

WESTON 

483500.068.01 

2.6500 
Assumed 

SIEVE ANALYSIS 

Diameter Percent 
mm Finer 

75.000 100.0% 
37.500 100.0% 

F 
I 
N 

19.000 100.0% E 
9.500 100.0% 
4.750 100.0% 
2.000 100.0% 

Client Number: WAS3/25/93 

ETDC Number: ETDC- 3352 

Moisture Content = 160.0% 

Sieve Diameter Percent 
No. mm Finer 
#20 0.850 99.8% 
#40 0.425 95.8% 
#60 0.250 84.6% 

#100 0.149 74.2% 
#140 0.106 68.0% 
#200 0.075 63.0% 

HYDROMETER ANALYSIS 

Diameter Percent 
mm Finer 

0.04548 52.1% 
0.03273 46.1% 

R. 0.02154 35.1% 
0 0.01305 20.1% M 
E 0.00942 12.0% 
T 0.00676 8.0% 
E 0.00479 6.0% 
R 0.00341 4.0% 

0.00141 4.0% 

682-11-91 
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Kandi Brown 
IT Corporation 
May 10, 1993 
Client Project ID: 
ETDC Project No.: 

WESTON 
483500.068.01 

WESTON 

IT ANALYTICAL SERVICE 
KINGSTON, TN 
(615) 482-6497 

U.S. STANDARD ·s1EVE SIZES HYDRONJETER 
12" r T 1.5" ,J~ 3111" N SID CDIMDNDIIIIDl14m2DD <11111-

100 0 
• • 1, 

• 

90 
• • I, 

• • I,' 

~ I, 10 
~ I, 

• • 1, 

80 
• • 1, , 
• ~ 1, 

• • ,, 
\ • I 

20 

70 ... 
:c 
C, . 
ii:i 60 3 
► m 
D: 

50 w z 
ii: 

• i, 

' • • i, 

• • ,, 

• • I, l 

• • 1, 

• • I, 

• • I, 

• I, 
• • I, 

• • I, 

• • 1, 

• I, 

• • I, l • • I, 

30 ... 
:c 
C, 

40 I 
= D: w 

50 fl) 
D: 

~ ... ~ I, u 
z 40 w u 
D: w 
G. 

30 

• ~ I, \ 
• • I, 

!' • 1, 

i, 

~ ,, 

• I, 

' • • I, 

60 .... z w u 
D: 

70 
w 
G. 

I 

20 
• I 

1. • I 

I l I 

80 

~ I, 

~ 1, 

10 ~ 90 
• • 1, 

• 1, ~ 

• 11-~ 

0 • I, 
100 

1000 100 10 1 0.1 0.01 0.001 0.0001 
CLIENT SAMPLE NO.: WAS3125193 PARTICLE SIZE IN MILLIMETERS ETDC SAMPLE NO.: ETDC-3352 

• UND 
0 C DIIAVIL IILT&CLAY 

u 0 
L • D I C C II 

I L 0 
, 0 I , 

A I A D I 
II I • N • I N • • • I • u I 

I I II 
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Kandi Brown 
IT Corporation 
May 10, 1993 
Client Project ID: 

IT ANALYTICAL SERVICES 
KINGSTON, TN 

ETDC Project No .• : 

Project Name: 

Project Number: 

Specific Gravity = 

Sieve 
C No. 
0 3• 
A 

1.5• R 
s 0.15• 
E 0.375· 

#4 
#10 

H 
y 

D 
R 
0 
M 
E 
T 
E 
R 

WESTON 
483500.068.01 

(615) 482-6497 

PARTICLE SIZE ANALYSIS 
ASTMD422 

WESTON 

483500.068.01 

2.6500 
Assumed 

SIEVE ANALYSIS 

Diameter Percent 
mm Finer 

75.000 100.0% 
37.500 100.0% 

F 
I 
N 

19.000 100.0% E 
9.500 100.0% 
4.750 100.0% 
2.000 100.0% 

Client Number: WAS4/2/93 

ETDC Number: ETDC- 3365 

Moisture Content = 158.8% 

Sieve Diameter Percent 
No. mm Finer 
#20 0.850 100.0% 
#40 0.425 94;5% 
#60 0.250 84.3% 

#100 0.149 74.9% 
#140 0.106 69;8% 
#200 0.075 65.5% 

HYDROMETER ANALYSIS 

Diameter Percent 
mm Finer 

0.04568 48.2% 
0.02167 31.8% 
0.01285 23.1% 
0.00926 17.3% 
0.00662 12.5% 
0.00476 8.7% 
0.00339 5.8% 
0.00141 3.9% 

682·11·91 
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Kandi Brown 
IT Corporation 
May 10, 1993 
Client Project ID: 
ETDC Project No.: 

WESTON 
483500.068.01 

WESTON 
U.S. STANDARD SIEVE SIZES 

IT ANALfflCAL SERVICE
KINGSTON, TN 
(615) 482-6497 

HYDROMETER 
12" r ,. u· 3/~ • N 910 Gll40Nllflom140GOO <11111-

100 

90 

.. 
80 

70 
~ 
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C) 

I 60 

► m 
a: 

50 w z 
ii: 
~ z 40 w u a: w 
CL 

30 

20 

10 

0 

1000 100 
CLIENT SAMPLE NO.: WAM/2193 

I 
OUYEL 0 C 

u 0 
L I 
D I C 
I L 0 

A II I II • • I 
I 

I 

I 

1, 
I• 

I• 
, 

1, 

1, 

\. 1, 

1, \ 1, .. 
" ' 
1, ,, 

' ,, 

' ' 
' ' ' 
' \ ' 
I 

I ~ 
I ' I 

I \ ' 
1, \ 
1, 
1, 

1, 
1, 

I• 

' 
' 

10 1 0.1 0.01 
PARTICLE SIZE IN MILLIMETERS 

IAND 

C .. , 
0 I , 

I A 0 I 
N II I N 
I I u I 

I .. 

~ 

0 

10 

20 

30 

40 

50 

60 

70 

80 

• 90 

• ... 
100 

0.001 0.0001 
ETDC SAMPLE NO.: ETDC-3365 

SILT&CLAY 

~ 
% 
C) 
ii] 

== ► m 
a: w 
I cc 
0 u ... z w u 
0:: 
w 
a. 
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p •• n-.;«;HNULUbiV CHAIN OF CUSTODY RECD~D • t-'age I UI .._ ______ CORPORATION 

Project Name/No. 1 We~ton /5good),O~~ples Shipment Da~ 7 l- 2- -9 3 Bill to:5 · S800P9 • 04 5 i 
a· 1 j-r. ~ hdlK · . . · 

Sample Team Mem~ers 2J, "'B"'+myer-r · c.. Lab Destination 8 :r--r- E:T.D~ ";} 

Profit Center No. 3.. L 3"1 • B Lab Contact 9 "Be" e < \ Y bed rtV:>f"\ ft 

Proje~~ Ma~a~e~ 4 - ·Kp.nd, --Sro~ ~ Project Contact/Phone 12 Ka. ncl i '&-c:Nn I Uoke~rt to: 1_0___..a.1<a..z=.,n ...... lit:.&.l·,._'£,-=--:yn'---'-N-'--'n...a...-........-.....--........-........--l 
Purchase Ord~r NQ. 6 _ Carrier/Waybill N(?. 13 · J\2.::0\r-ec..tof"5 ":Dri\Je. -c: 

Required R~port D~te 11 · · _krox~i\\£.J_N 3 -rq 31 l 
...,;;;;=====-.===;;;;;;;;;;;;;;;;;;..IJI ONE CONTAINER PER LINE 

8ample14 · · ; · 8~m~l•:~5; 0 Date/Time 16 Contelner11 Sample 11 P.,. 19 Requnted Te■tlng 20 
•.: Number · Ducriatlan/TVDe ·, Collected .'TVDe Volume ■ervatln Praaram ·. 

,. '.: , 
,·. 

. 
·, 

. \, ., .. 
- ·. ,.: .. .... 

Condition an 21 Dlapaul 22 
AIIClllnl R■card No. 

'• 

... _.. .. I Aft 

~ ·· : . ·· : ; ' ,. ·· , .: _. ·· :: :1 i.;-"r.-.n iit"v • 
t-!~----~---:-~-t""I",:--~. ---~.---+-----+-~. -_-+---+---~----:-~ ....... ---. --""'!'~-t--..;., -1_1:::1_., __ 1!111'11 ... =--t...,.lc::_ .. &1 __ ~------r 
1-:.;..~-..--~---·--+-------.-. --+------+--....,..., -+--·•·_-t-,----.:.;.•~.,_e ___ .;...._·· --~1----------1------11 

• . . .. : .. SL a-----.--'---~-;----------.. ~---~., } __________ .___----a-
Special Instructions: ;!3 ' __ · · ./ .. . . :1 
Possib.le Hazard ldentification:_·24 PA H_ts) ·· :, , ·.. ~ .· .. ?; · $emple.·□isposal~ 25 :. · . · _ J: if 
Non-hazard Q Flammable [J_· Skin lrr!tant:·_[J :, Poison B Q Unknown l:J •· Return to Client~· .:j Disposal by LablJ·· Archive (mos.) ~-

Turna~~nd Time Required: 2e ~ .: QC -Level: ,21 ·· •:. . . · · '.:· =' .: ., i 
Normal :· Rush[J ·. -:: / ·• · l:[J 11.(j 111.IJ.i: ·.ProiecfScecific (scecifv)· ··· I 
1 _. Relirfaui~~ed by ~a .,.-.. .. ~.i ·· Dam: l '2.0 d q ~ ;: 1.- Received by· 2~ t1 _,_. · . . . Date: . ~ _. ,-,;,3 

~l=Sig~n•:tura=/~=liaa:£.~~~~~~-~-~-'-'_!S: ~.L'' :...q~-~-mt:==·~ -~-.. ~~-~:r~r•,._..;,r!I·• ;!ii~m~-.e:.: ...:•·:.::•:?>~•• ~O~Q~Oe.!:f"l"\~~l~Si~~=1Affili=·•tian=· :!J.....J·{~ ••:·· ~I~ ~~:!::::::... _ _..;...:....:. __ ___,!T,!:im~e~:!0~1!_:,~J,!'.i) ___ J . 
2. Relinquished~:- ·· ()' u . 'Date: ., 2.:Received by·,:_-·· .: p._te:. ____ _ 
ISianatur1/Alli1iat1anJ " •' .. . . Time: .. . • 1~(.Alli&atianJ: · .:, • , . Time: 
3. Relinquished by.-' •. .. ;-: ·, Date: ., 3." R.eceived by; ... . · ·· ~. :£ Date: 
(SignatA.1re(Allili1ti0nJ '·' ~. . Tin,e: . }; IBl~?,Allilial:ion):: ' _ , .. , Time: ______ _ 

Comments: 29 .. · · r ; -· .• 
~ ~ 

. ., .. 
\ 
'. MCAl/111111 



~:::• 
oo#'}y 

/~:.:.- ........ .. ..... __,., ~,, 

C""L"j DITElllfATIONAL • :, - ANALYSIS REQUEST AND Reference Document No. 311 48,, 
U2JI ~~~~N ·: . ··: ·. . · .. . ~HA~N .DFr:CUSTOP~· RECO~D *, Page 1 pf _j· ~ . .- ·:. ;: ~-

Proje~ NanJ~/No. 1~~~t/s~:.j,~/!(, ~a:~~i~s $~~P~~ilt ~~~ ( '~~2,/4'3~.-.. ·. .-" Bill to:5 :-S:S\o00; ;:~~s::~- ~~- ~ ·· .. J 
Sample Team Membei-s (l rz:C-~➔sz./:z;'~~- · ., Lab De~na~o~'. ( :;--r .. e"-nx:, :·· ?. ~- _. ~ -~- ;: -~ .... ~ 

Profit Cent.er No. 3. 3.q7g ,' ,. ! Lab Contact 9 :Bt:E(Z&..j' le4MQ~ ~.. · ·. -~ X § 
Project Manager4 li'A~~' · ~. -~ : · Proj~~ ~n~ctrPh~~~~ 1~ l( ~~.,u ?•,,~~--~~" . Repo~ tb:_!-~-: _i:_· _ ... _· :~-•~:·_,~::...: ::.../_· ~---.-·-· _____ j 

Purchase Order No. 6 Carrier/Waybill Na. 1,~ ·' r. :· ·· : ~ ..;,·-· _:: __ • _. _·· .... = ... ·~ ..... :·_? .;;;.1£1...,-:;.,..· . ....,~:_· _________ --= 
I I • -:.- ••• l"" • • • : : •' •.• l L" , • I 

Required Report D~ta 11 - ~- . . .. - ,_. :,: : . . :; t~ .: :;. ' . ··., ~'. ,~. :· ;/ ~ ... ; j 
I I • Cft 

..... , •• 14 
Numbw 

... ,. 
·' .. . . , 
:· 

. . . • .,. 

1." ., •• 

I• 

. ,. Dlapaal 22 
... RHlll'd Na. 

ci: 
~ 

1-------+-------~-+--·~ .. :-:: ~. -~----t----..;·•·~~--!-:--,. -. ~+---:_:-_ -'. :-------i1---1::a-..ll!!a-l!!~l::l~ ..... l:::-l ... ---1r 
1-------+---------+-------t----+------t-':i_:_:, ·--t-..a----,····-----------1..,___,.~~-..;.;·=;_...;.. __ --ll-. . _____ _.g 

~ .. · ... ~· ,., ·~ ., i 
,: ~ . . ~ .. .. ( n 1--------..._ ________ _,_~---..... ~--.... --~~-:•---'----------~~-L-...;.:';..· ._ .. _____ ,;._ __ -"-;-----~=;, 

1--..__e_c_ia_l_ln_s_tr_u_cti~·o~n~s_:_2""'.".3~~---------------·--· _"''----,-~---'-,.;.·· ___ ·~·~-::.~-· .,:.~· __ ;: _ _.:_: _·~-..;.~_---::...;· _: _.;_ ____ __.[ 
Possible Hazard Identification: 24 Sample Dispotl~: ~5 · · .. · ij' 
Non-hazard Q Fl1fmmabla 1J Skin:imtent 1J Poison B 1J Unknown 1J Return to Client~ Disposal by Lab !JI Archive!.' (mos.) 111 

, .. ,, 

Turnaround Time Required: 26 QC-Level: 27 ; •·. · , ·• ·· · i 
.,_:.;N:.:,o:.:,rm;.;.;a::.;.l.;:(w=--R:..;;u;;;;s;;.;h:..1[:i=--· ______ ....;. _____ i-:;,l·-=..-1::.:.1 • ._,,....l::.:;ll·;.=IJ=..;.,-.....;.P.;.;ro:;,a;·e=.:c· :::.:,~:c;· =.:.&£:.==============.I 5· 

1. Relinquished b ~e Dat.e: 1/4:1~3 1. Received by Date: ?,~ ~ 
a-:-'Sig.:.n_ature_l_A_ffi_lia_tion...;J--1,Jaa.&m;z~L.:...~IIIILJil,ll,_..._ ___ ,:__T=i;,;.;m.;.;e:.;.:......;,~~:..;'=0:....:..." __ -4..:.'Si..:"gn...;atuNt __ ,A_ffi_filtiOn_._;_1 _. ~~~.,.,.~_;__ _____ _:T;!!im!!!:.e::....;J•: I.L.!'i.:..: z.D~--~g-

2. Relinquished by Dat.e: ______ 2. Received by Dat.e: ~ 
1Signature/AffiliatianJ Time: ISignatuNt/AffifiatianJ Time: _____ _ 

3. Relinquished by Dat.e: ______ 3. Received by Dat.e: 
ISignar•'"''Affifilltionl Till""'' •o;;gn~- ""'iliatit-1 Tin ------

n :29 



p.,. ~~~~~~~ 
Project Name°;No. 1Wf.?TtJ/J /s:o~. Q45' . r : 

Sample T~am ~~-~~~ers 2J.g'4tt'f""1f~/7: ~~"""7 
Pr~fit Ce11ter No. 3 L3978 ·· · 

Proje~t Me~eger 4 _ K,.~~> ~ 09;.,, ·. 

Purc~ase Orde~ No. s· =: ' -~ =- · •. 
.. !' i ,_ ---r-

Required Report Date 11 .. ,. 

,. .. .. 
- ·. I 

CH~-•~ :~F ._;~~~!~Qr RECOR~* .. 

Sampl~s Shipment Da~ 7 t>>./t~~~- ~- · -~ 
'· Lab Destina~ori 8 :rr-E:n>~-- ·:·. .: .. . 

·~ • J 
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BAC DATA PACKAGE 

A. Initial Calibrations 

The HPLC was recalibrated with each batch of samples. A three-point calibration was 
performed automatically based on data generated from serial dilutions of a certified standard 
(Supelco 610-PAH Mix). With each recalibration,.a calibration summary was printed 
depicting the linear regression, linear equation, and correlation coefficient for each of the 16 
P AH analytes. 

Analyte concentrations within a sample were interpolated automatically based upon the above 
linear regressions and subsequent dilution factors. A representative series of calibration 
standards, a calibration summary, results of a sample analysis, and results of a method blank 
analysis are included. The coefficient of variation was 0.99. These examples are from 
actual analyses performed on 4/16/93. 

B. HPLC Run Log 

The HPLC run log for the project is included. 



DIONEX MEIBOD PARAMETERS - RX412.MET 

Method Comment: RX412 ·• MET 
Column ID: Perkin Elmer PAH C18 
Analyst ID: J. Rightmyer 

System Parameters 
System Name: pah/anions 
Number of Detectors •••••••••••••••••••••••••••••••••••••••• 
Run Time (minutes) ••••••••••••••••••••••••••••••••••••••••• 
Sampling Rate (seconds) ••••• . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Detector 1 Type • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
Detector 1 real time plot scale maximum (AU) •••••••••••••• 

minimum •••••••••••••••••••• 
Save Data File ••••••••••••••••••••••••••••••••••••••••••••• 
Data File Name: C:\DX\DATA\RX412001.D04 

DETECTOR 1 PARAMETERS 

Create ASCII Report 
. Report Options . 

File ••••••••••••••••••••••••••••••••••• 
Print 
Print 
Print 
Print 

Report. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
Al 1 Components • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
Components Fo"und •••••••••••••••••••••••••• · •••••••.•••• 
Missing Components ••••••••••••••••••••••••••••••••••• 

Print All Peaks ••••••••••••••••••••••••••••••••••••.••••••• 
Print Unknown Peaks •••••••••••••••••••••••••••••••••••••••• 
Print Chromatogram •••••••••••••••••••••••••••••••••••••••.• 
Autoscale Chromatogram Maximum ••••••••••••••••••••••••••••• 
Autoscale Chromatogram Minimum ••••••••••••••••••••••••••••• 
Fill Peaks with Color . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Draw Grid Lines on Chromatogram •••••••••••••••••••••••••••• 
Show Component Fraction Numbers •••••••••••••••••••••••••••• 
Label with Peak Number ••••••••••••••••••••••••••••••••••••• 
Label with Retention Times on Chromatogram •••• 
Label with Component Name •••••••••••••••••••••••••••••••••• 
Format File Name: C:\DX\METHOD\default.prf 

Integration Parameters 
Starting Peak Width (seconds) •••••••••••••••••••••••••••••• 
Peak Threshold 
Peak 
Area 

Area Reject ••••••••••••••••••.•••• 
Reject for Reference Peaks ••••••• . . . . . . . . . . . . . . . . . . . 

1 
30.00 
0.20 

VDM-2 
0.100 
-0.010 
Yes 

No 
Yes 
Yes 
No 
No 
Yes 
Yes 
Yes 
No 
No· 
Yes 
No 
No 
Yes 
No 
No 
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-Method Updated: 14:55 ·on ·Fri, 16 Ap-r 1993 

Component: Naphthalene 
Fit.Type: Linear 
r 2 = 0.999956 
Amt= Resp·• 0.001596 + 0.5225 
Resp-= Amt* 626.7 + -327.4 

.Standardization: External
Calibration: Area 

o.oo 5.00 10.00 15 20 25 30 

Amount(ug/ml) 

Method: C:\DX\METHOD\RX412.MET 

Component: Acenaphthylene 
Fit Type: Linear 
r 2 = 0.999996 
Amt= Resp* 0.001947 + 1.087 
Resp= Amt* 513.5 + -558.3 
Standardization: External 
Calibration: Area 
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Method: C:\DX\METHOD\RX412.MET 

Co~ponent: Acenaphthene 
Fit Type: Linear 
r 2 = o.989422 
Amt= Resp* 0.004962·+ -1.851 
Resp= Amt* 201.5 + 373 
Standardization: External 
Calibration: Area 

9000 ==-----------------------------:;;~ 
8000 

7000 

6000 

5000 

4000 

3000 

2000 

1000 

o.oo 
o.oo 5.00 10.00 15 20 25 30 35 40 

25000 

22500 

20000 

17500 

15000 

12500 

10000 

7500 

5000 

2500 

o.oo 

Amount(ug/ml) 

Method: C:\DX\METHOD\RX412.MET 

Component: Fluorene 
Fit Type: Linear 
r 2 = 0.997092 
Amt= Resp* 0.0003143 + 0.2789 
Resp= Amt* 3182 + -887.4 
Standardization: External 
Calibration: Area 

o.oo 1.00 2. 00 3. 00 4. 00 5. 00 6. 00 7. 00 8. 00 

Amount(ug/ml) 



R 
e 
s 
p 
0 
n 
s 
e 

R 
e 
s 
p 
0 

n 
s 
e 

45000 

40000 

35000 

30000 

25000 

20000 

15000 

10000 

5000 

o.oo 

Method: C:\DX\METROD\RX412.MET 

Component: Phenanthrene 
Fit Type: Linear 
·r 2 = o. 999948 
Amt =.Resp* 9.374e-005 + 0.045 
Resp-= Amt* 1.067e+004 + -482. 
Standardization: External 
Calibration: Area 

o.oo 0.50 .1.00 1. 50 2. 00 2. 50 3. 00 3. 50 4. 00 

100000 

75000 

50000 

25000 

Amount(ug/ml) 

Method: C:\DX\METHOD\RX412.MET 

Component: Anthracene 
Fit Type: Linear 
r 2 = 0.999991 
Amt= Resp* 3.809e-005 + 0.03323 
Resp= Amt* 2.626e+004 + -872.5 
Standardization: External 
Calibration: Area 

.o.oo _____ ..__ __ ~--------------------'---'---' 
0. 00 0. 50 1. 00 1. 50 2. 00 2. 50 3. 00 3. 50 4. 00 

Amount(ug/ml) 



R 
e 
s 
p 
0 
n 
s 
e 

R 
e 
s 
p 
0 
n 
s 

20000 

17500 

15000 

12500 

10000 

7500 

5000 

2500 

o.oo 

Method: C:\DX\ME'l'HOD\RX412.MET 

Component: Fluoranthene 
Fit Type: Linear 
r 2 = 0.999871 
Amt= Resp* 0.0004041 + 0.0880 
Resp-= Amt* 2475 + -217.9 
Standardization: External 
Calibration: Area 

o.oo 1.00 2. 00 3. 00 4. 00 5. 00 6. 00 7. 00 8. 00 

6000 

4000 

3000 

Amount (-ug/ml) 

Method: C:\DX\METHOD\RX412.MET 

Component: Pyrene 
Fit Type: Linear 
r 2 = 0.996453 
Amt= Resp* 0.0006487 + 0.0819 
Resp= Amt* 1542 + -126.4 
Standardization: External 
Calibration: Area 

e 2000 

1000 

o.oo .......,.; __ .._ _____ ......._ __ ......._ _______ __._ __ __._ ______ .__~ 

o.oo 0.50 1.00 1.50 2.00 ·2.50 -3.oo 3.50 4.oo 
Amount(ug/ml) I 



R 
e 
s 
p 
0 

n 
s 
e 

R 
e 
s 
p 
0 

n 
s 
e 

20000 

17500 

15000 

12500 

10000 

7500 

5000 

2500 

o.oo 

Method: C:\DX\ilETHOD\RX412~MET 

Component: Benzo(a)anthracen 
Fit Type: Linear 
r 2 = 1.000000 
Amt= Resp* 0.0002066 + 0.0~07 
Resp.= Amt* 4840 + -245.7 
Standardization: External 
Calibration: Area 

. o.oo 0.50 1. 00 1. 50 2. 00 2. 50 3. 00 3. 50 4. 00 

27500 

25000 

22500 

20000 

17500 

15000 

12500 

10000 

7500 

5000 

2500 

o.oo 

Amount(ug/ml) 

Method: C:\DX\METHOD\RX412.MET 

Component: Chrysene 
Fit Type: Linear 
r 2 = 1.000000 
Amt= Resp* 0.0001533 + 0.0968 
Resp= Amt* 6524 + -632.1 
Standardization: External 
Calibration: Area 

o.oo 0.50 1. 00 1. 50 2. 00 2. 50 3. 00 3. 50 4. 00 

Amount(ug/m°l) 

.. 



Method: C:\DX\METHOD\RX412.MET 

component:·Benzo(b)fluoranth 
Fit Type: Linear 
r 2 = o.999961 
Amt= Resp* 0.000173 + 0.08262 
Resp.= Amt* 5779 + -477.4 
Standardization: External 
Calibration: Area 

50000 F="""------------------~------"7'1 
45000 

40000 

R 35000 
e 
s 

.P 
0 
n 
s 

30000 

25000· 

20000 

e 15000 

10000 

5000 
o.oo ......._ __ .__ __ ....._ __ .__ __ ....._ __ ....._ __ ....._ __ ..,___ __ ..._ _ __, 

R 
e 
s 
p 
0 
n 
s 
e 

0. 00 1. 00 2. 00 3. 00 4. 00 5. 00 6. 00 ·7. 00 8. 00 

22500 

20000 

17500 

15000 

12500 

10000 

7500 

5000 

2500 

o.oo 

Amount(ug/ml) 

Method: C:\DX\METHOD\RX412.MET 

Component: Benzo(k)fluoranth. 
Fit Type: Linear 
r 2 = o.999921 
Amt= Resp* 0.0001774 + 0.1049 
Resp= Amt* 5637 + -591.1 
Standardization: External 
Calibration: Area 

o.oo 0.50 1. 00 1. 50 2. 00 2. 50 3. 00 3. 50 · 4. 00 

Amount(ug/ml) 



R 
e 

15000 

12500 

s 10000 
p 
0 
n 
s 

7500 

e 5000 

2500 

o.oo 

Method: C:\DX\KE·.t'HOD\RX412 .MET 

Component: Benzo(a)pyrene 
Fit Type: Linear 
r 2 = 0.998247 
Amt= Resp* o.0002J68 + 0.3606 
Resp-= Amt* 4222 + -1522 
Standardization: External 
Calibration: Area 

o. oo o. 50 1. oo 1. 50 2. oo 2. 50 3. oo 3. 50 . 4. oo· 

R 
e 
s 
p 
0 

n 
s 
e 

9000 

8000 

7000 

6000 

5000 

4000 

3000 

2000· 

1000 

o.oo 

Amount(ug/ml) 

Method: C:\DX\METHOD\RX412.MET 

Component: Dibenzo(a,h)anthr 
Fit Type: Linear 
r 2 = 0.995547 
Amt= Resp* o.ooos92 +·o.2979 
Resp= Amt* 1121 + -334 
Standardization: External 
Calibration: Area 

o.oo 1.00 2. 00 3. 00 4. 00 . 5. 00 6. 00 · 7. 00 8. 00 

Amount(ug/ml) 

) t • 



R 
e 
s 
p 
0 
n 
s 
e 

R 
e 
s 
p 
0 
n 
s 
e ••. 

15000 

12500 

10000 

7500 

5000 

2500 

o.oo 

Method: C:\DX\METHOD\RX412.MET 

Co~ponent: Benzo(g,h,i)peryl 
Fit Type: Linear 
r 2 = 0.999222 
Amt= Resp* 0.0005012 + 0.3923 
Resp= Amt* 1995 + -782.6 
Standardization: External. 
Calibration: Area 

o.oo 1.00 2.00 3.00 4.00 5.00 

Amount(ug/ml) 

Method: C:\DX\METHOD\RX412.MET 

Component: Indenoperylene 
Fit Type: Linear 
r 2 = 0.999990 
Amt= Resp* 0.0001477 + 0.131 
Resp= Amt* 6770 + -886.6 
Standardization: External 
Calibration: Area 

27500 

25000 

22500 

20000 

17500 

15000 

~2500 

10000 

7500 

5000 

2500 

o.oo 
o.oo o.so 1.00 1.50 2.00 2.50 

Amount(ug/ml) 

6.00 7.00 8.00 

3.00 3.50 4.00 



Calibration Parameters 
Number Of Levels for Calibration ••••••••••••••••••• · •••••••• 
Force .calibration Curve Through Origin.-•••••••••••••••••••• 
Calibration Fit Type .••••••••••...••••.•..•••••••••••.••..• 
Replace Or Average Calibrations •••••••••••••••••••••••••••• 
External or Internal Calibration ••••••••••••••••••••••••••• 
Calculate Unknowns by Area·or Height ••••••••••••••••••••••• 
Default Sample Volume •••••••••••••••••••••••••••••••••••.•• 
Default Dilution Factor •••••••••••••••••••••••••••••••••••• 
Default Response Factor for Unknown Peaks ..•.......•...•... 
Calibration standard Volume ••••••••••••••••••••••••••••••• 
Internal Standard Amount in Samples ••••••.••••••••••••••••• 
Amount Uni ts ............................................. . 

3 
No 
Linear 
Replace 
External. 

·Area 
1.0 
1.0 
o.o 
1.0 
1.0 
ug/ml 



Component Table -- Last.Modified: 09:43 on Sun, 08 Aug 1993 

Component# 1 Naphthalene Retention Time 5.52 
Reference Comp. Naphthalene 
Amount= KO+ Kl*Area 
KO = 5.22539E-001 
Kl = l.59579E-003 

Level Amount 

1 
2 
3 

4.00000E+OOl 
2.oooooE+ool 
1.00000E+oo1 

Window Size 0.10 min. 

Area 

24714 
12278 

5891 

Height 

3183 
1613 
. 774 

Component# 2 Acenaphthylene Retention Time 6.23 
Reference Comp. Acenaphthylene 
Amount= KO+ Kl*Area 

Window Size 0.10 min. 

KO = 1.08718E+OOO 
Kl = l.94729E-003 

Level. Amount 

1 
2 
3 

8.00000E+OOl 
4.00000E+OOl 
2.00000E+oo1 

Area 

40512 
20020 

9688 

Height 

5071 
2502 
1254 

Component# 3 Acenaphthene Retention Time 7.13 
Reference Comp. Acenaphthene 
Amount= KO+ Kl*Area 
KO = -l.85069E+OOO 
Kl = 4.96181E-003 

· Level Amount 

1 
2 
3 

4.00000E+OOl 
2.00000E+OOl 
l.OOOOOE+OOl 

Component# 4 Fluorene 
Reference Comp. Fluorene 
Amount= KO+ Kl*Area 
KO = 2.78899E-001 
Kl = 3.14300E-004 

Level Amount 

1 
2 
3 

8.00000E+OOO 
4.00000E+OOO 
2.00000E+OOO 

Window Size 0.10 min. 

Area 

8280 
4768 
2179 

Height 

1132 
586 
291 

Retention Time 7.32 
Window Size 0.10 min. 

Area 

24733 
11252 

5896 

Height 

2939 
1510 

72-2 



I 

Component# 5 Phenanthrene Retention Time 7.92 
Reference Comp. Phenanthrene 
Amount= KO+ Kl*Area 

Window Size 0.10 min. 

KO = 4.51995E-002 
Kl = 9.37368E-005 

Level. Amount 

1 
.2 

3 

4.00000E+OOO 
2.oooooE+ooo 
1.oooooE+ooo 

Component·# 6 Anthracene 
Reference Comp. Anthracene 
Amount= KO+ Kl*Area 
KO = 3.32280E-002 
Kl = 3.80857E-005 

Level Amount 

l 
2 
3 

4.00000E+OOO 
2.00000E+OOO 
l.OOOOOE+OOO 

Area 

42234 
20721 
.10276 

Height 

5101 
2522 
1222 

Retention Time 8.43 
Window Size- 0.10 min. 

Area 

104199 
51504 
25476 

Height 

12017 
6032 
3031 

Component# 7 Fluoranthene Retention Time 9.15 
Reference Comp. Fluoranthene 
Amount= KO+ Kl*Area 
KO = 8.80454E-002 
Kl = 4.04072E-004 

Level Amount 

l 
2 
3 

8.00000E+OOO 
4.00000E+OOO 
2.00000E+OOO 

component# 8 Pyrene 
Reference Comp. Pyrene 
Amount= KO+ Kl*Area 

·KO 8.19638E-002 
Kl = 6.48660E-004 

Window Size 0.10 min. 

Area 

19612 
9584 
4798 

Height 

2224. 
1085 

548 

Retention Time 9.57 
Window Size 0.10 min. 

Level Amount Area Height 

719 
351 
183 

l 
2 
3 

4.00000E+OOO 
2.00000E+OOO 
l.OOOOOE+OOO 

6084 
2800 
1528 



Component I 9 Benzo(a)anthracen Retention Time 11.17 
.Reference comp. ·senzo(a)anthracen Window Size 0.10 min. 
Amount= KO+ Kl*Area 
KO = 5.0g640E-002 
Kl = 2.06609E-004 

Level Amount Area Height 
---------------------------------------------------

1 
2 
3 

4.00000E+OOO 
2.oooooE+ooo 
1.oooooE+ooo 

Component I 10 Chrysene 
Reference Comp.~ Chrysene 
Amount= KO+ Kl*Area 
KO = 9.68850E-002 
Kl = 1.53280E-004 

Level Amount 

1 
2 
3 

4.00000E+OOO 
2.oooooE+ooo 
1.oooooE+ooo 

19113 
9439 
4591 

.2088 
1040 

511 

Retention Time 11.42 
· Window Size 0.10 min. 

Area 

25464 
12416 

5892 

Height 

2487 
1247 

613 

.component# 11 Benzo(b)fluoranth Retention Time 12.83 
Reference Comp. Benzo(b)fluoranth Window Size 0.10 min. 
Amount= KO+ Kl*Area 
KO = 8.26201E-002 
Kl = 1.73045E-004 

Level Amount 

1 
2 
3 

8.00000E+OOO 
4.00000E+OOO 
2.00000E+OOO 

Area 

45711 
22763 
10998 

. Height 

4459 
2224 
1090 

Component# 12 Benzo(k)fluoranth Retention Time · 13.40 
Reference Comp. Benzo(k)fluoranth Window Size 0.10 min. 
Amount= KO+ Kl*Area 
KO = 1.04862E-001 
Kl = 1.77391E-004 

Level Amount 

1 
2 
3 

4.00000E+OOO 
2.00000E+OOO 
1.00000E+OOO 

Area 

21986 
10597 

5104 

Height 

2140 
1059 

509 



Component# 13 Benzo(a)pyrene Retention Time 13.88 
Reference Comp. Benzo(a)pyrene 
.Amount= KO+ Kl*Area 

· Window Size o .10 min. 

KO = 3.60564E-001 
Kl = 2.36829E-004 

Level Amount Area Height 
---------------------------------------------------

1 
2 
3 

4.00000E+OOO 
2.00000E+OOO 
1.00000E+OOO 

15457 
6619 
2914 

1483 
654 
299 

Component# 14 Dibenzo(a,h)anthr Retention Time 14.91 
Reference comp. Dibenzo(a,h)anthr Window Size 0.10 min. 
Amount= KO+ Kl*Area 
KO = 2.97928E-001 
Kl = 8.92016E-004 

Level Amount Area Height 
-----------------------------------~---------------

1 
2 
3 

8.00000E+OOO 
4.00000E+OOO 
2.oooooE+ooo 

8704 
3895 
2094 

865 
413 
213 

Component# 15 Benzo(g,h,i)peryl Retention Time 15.32 
Reference comp. Benzo(g,h,i)peryl Window Size 0.10 min. 
Amount= KO+ Kl*Area 
KO = 3.92286E-001 
Kl = 5.01235E-004 

Level Amount 

1 
2 
3 

8.00000E+OOO 
4.00000E+OOO 
2.00000E+OOO 

Area 

15237 
7006 
3340 

component# 16 Indenoperylene 

Height 

1460 
681 
334 

Retention Time 15.67 
Reference Comp. Indenoperylene 
Amount= KO+ Kl*Area -

Window Size 0.10 min. 

KO = l.30967E-001 
Kl = l.47720E-004 

Level Amount Area Height 

1 4.00000E+OOO 26179 2478 
2 2.00000E+OOO 12690 1204 
3 l.OOOOOE+OOO 5858 587 

Group Table 

Group 1 -

Group 2 
~ 

Group 3 -



Group 4 

Group s -

Group 6 -

Timed Events File: C:\DX\METHOD\PAH.TE 

Step Time Description 

Init ACI Autosmp OFF 
Init ACI RLY 2 OFF 
Init ACI RLY 3 OFF 
Init ACI RLY 4 OFF 
Init ACI TTL 1 OFF 
Init ACI TTL 2 OFF 
Init ACI TTL 3 OFF 
Init ACI TTL 4 OFF 
Init ACI AC2 OFF 
Init ACI AC 2 OFF 
Init VDM-2 AutoOffset OFF 
Init VDM-2 Recorder Mark OFF 
Init VDM-2 Recorder Range= 0.010 
Init VDM-2 Wavelength= 254 nm 
Init GPM Start 
Init GPM Hold Gradient Clock 
Init GPM Reset OFF 

1 0.3 ACI Autosmp ON 
1 0.3 start Sampling 
1 0.3 VDM-2 AutoOffset ON 
1 0.3 GPM Run Gradient Clock 

Lo Pressure Limit= o 
Hi Pressure Limit= 4500 
Eluent 1 - ACN 
Eluent 2 - DI 
Eluent 3 -
Eluent 4 -
VS Off - pah 
vs on - V6 
V6 Off - Off 
V6 On - on 

AU 

Time Flow 

o.o 1.5 
14.0 1.5 

%1 

35 
100 
100 

35 

%2 · %3 %4 vs V6 Comment 

. 25. 0 1. 5 
30.0 1.5 

65 
0 
0 

65 

0 
0 
0 
0 

0 
0 
0 
0 

0 0 
0 0 
0 0 
0 0 



Data Reprocessed On 07/31/1993 13:24:32 

sample Name: 
Data File ·: 
Method : 

AUTOCALl 
C:\DX\DATA\RX412001.D02 
c:\DX\METHOD\rx412.met 

Date: 04/16/1993 11:04:05 
--= 

ACI Address: 1 System: 1 Inject#: 2 
Column: 

Vial: Detector:VDM-2 
Analyst : 

Calibration Volume Dilution Points Rate start Stop Area Reject 

External 1 1 9000 5Hz o.oo 30.00 50 

********************** Component Report: All Components*********************** 

Pk. Ret Component 
Num Time Name 

Concentration 
ug/ml 

Height Area Bl. %Delta 
Code 

-----------------------------------------------------------------------------2 5.52 Naphthalene 40.000 3183 24714 1 -0.06 
3 6.23 Acenaphthylene 80.000 5071 40512 1 0.05 
4 7.12 Acenaphthene 40.000 1132 8280 2 -0.05 
5 7.32 Fluorene 8.000 2939 24733 2 o.oo 
6 7.93 Phenanthrene 4.000 5101 42234 1 0.09 
7 8.43 Anthracene 4.000 12017 104199 1 o.oo 
8 9.17 Fluoranthene 8.000 2224 19612 1 o.oo 
9 9.58 Pyrene 4.000 719 6084 1 o.oo 

10 11.20 Benzo(a)anthracen 4.000 2088 19113 2 o.oo 
11 11.45 Chrysene 4.000 2487 25464 2 o.oo 
12 12.90 Benzo(b)fluoranth 8.000 4459 45711 1 o.oo 
13 13.48 Benzo(k)fluoranth 4.000 2140 21986 1 o.oo 
14 13.95 Benzo(a)pyrene 4.000 1483 15457 1 o.oo 
15 14.98 Dibenzo(a,h)anthr 8.000 865 8704 2 0.02 
16 15.40 Benzo(g,h,i)peryl 8.000 1460 15237 2 o.oo 
17 15.75 Indenoperylene 4.000 2478 26179 2 o.oo 

------------------------------------Totals 232.000 49845 448219 

*************************** Peak Report: All Peaks**************************** 

Pk. Ret Component Concentration Height Area Bl. %Delta 
Num Time Name ug/ml Code 

-----------------------------------------------------------------------------1 0.32 0.000 46153 1942243 1 
2 5.52 Naphthalene 40.000 3183 24714 1 -0.06 
3 6.23 Acenaphthylene 80.000 5071 40512 1 0.05 
4 7.12 Acenaphthene 40.000 1132 8280 2 -0.05 
5 7.32 Fluorene 8.000 2939 24733 2 o.oo 
6 7.93 Phenanthrene 4.000 5101 42234 1 0.09 
7 8.43 Anthracene 4.000 12017 104199 1 0.00 
8 9.17 Fluoranthene 8.000 2224 19612 1 o.oo 
9 9.58 Pyrene 4.000 719 6084 1 o.oo 

10 11.20 Benzo(a)anthracen 4.000 2088 19113 2 o.oo 
11 11.45 Chrysene 4.000 2487 25464 2 o.oo 
12 12.90 Benzo(b)fluoranth 8.000 4459 45711 1 o.oo 
13 13.48 Benzo(k)fluoranth 4.000 2140 21986 1 0.00 
14 13.95 Benzo(a)pyrene 4.000 1483 15457 1 o.oo 
15 14.98 Dibenzo(a,h)anthr 8.000 865 8704 2 0.02 
16 15.40 Benzo(g,h,i)peryl 8.000 1460 15237 2 0.00 
17 15.75 Indenoperylene 4.000 2478 26179 2 o.oo 



18 27.32 0.000 1269 5445 1 

------------------------------------Totals' 232.000 97266 2395908 

************************* Peak Report: Unknown Peaks************************•, 

Pk. Ret Component 
Num Time Name 

Concentration 
ug/ml 

Height Area Bl • IDel t; 
Code 

-----------------------------------------------------------------------------1 0.32 
18 27.32 

# .Group Name 

1 
2 
3 
4 
5 
6 

Totals 

Amount 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.000 
0.000 

0.000 

Area Areal 

0 
0 
0 
0 
0 
0 

0.001 
0.001 
0.001 
0.001 
0.001 
0.001 

46153 
1269 

47421 

File: RX412001.D02 Sample: AUTOCAL 1 
0.10 

0.08 

0.06 3 
I 

AU 0.04 2 5 
I I 

0.02 

1 

0.00 
I 

0 5 

6 
I 

8 11 
1~ I I 

10 

12 
I 

13 

15 

Minutes 

20 

1942243 
5445 

1947688 

18 

25 

1 
1 

! 
30 

.., 



Data Reprocessed On 07/31/1993 13:23:39 
==========================================-= 

Sample Name: 
Data File : 
Method : 

AU'l'OCAL2 
C:\DX\DATA\RX412001.D03 
C:\DX\METHOD\RX412.MET 

Date: 04/16/1993 11:34:44 

ACI Address: 1 System: 1 Inject#: 3 
Column: 

Vial: Detector:VDM-2 
Analyst : 

=========== ===-= =====-
Calibration Volume Dilution Points Rate start Stop Area Reject 
--------------------------------------------------------------------
External 1 1 9000 5Hz o.oo 30.00 50 

********************** Component Report: All Components*********************** 

Pk. Ret Component 
Num Time Name 

1 5.53 Naphthalene 
2 6.23 Acenaphthylene 
3 7.13 Acenaphthene 
4 7.33 Fluorene 
5 7.93 Phenanthrene 
6 8.43 Anthracene 
7 9.15 Fluoranthene 
8 9.58 Pyrene 
9 11.18 Benzo(a)anthracen 

10 11.43 Chrysene 
11 12.87 Benzo(b)fluoranth 
12 13.45 Benzo(k)fluoranth 
13 13.92 Benzo(a)pyrene 
14 14.95 Dibenzo(a,h)anthr 
15 15.35 Benzo(g,h,i)peryl 
16 15.70 Indenoperylene 

Concentration 
ug/ml 

20.000 
40.000 
20.000 
4.000 
2.000 
2.000 
4.000 
2.000 
2.000 
2.000 
4.000 
2.000 
2.000 
4.000 
4.000 
2.000 

Height 

1613 
2502 

586 
1510 
2522 
6032 
1085 

351 
1040 
1247 
2224 
1059 

654 
413 
681 

1204 

Area Bl. %Delta 
Code 

12278 1 0.06 
20020· 1 0.05 

4768 2 o.05_ 
11252 2 o.oo 
20721 1 -o.oo 
51504 1 o.oo 

9584 1 o.oo 
2800 1 o.oo 
9439 2 o.oo 

12416 2 o.oo 
22763 1 o.oo 
10597 1 o.oo 

6619 1 o.oo 
3895 1 o.oo 
7006 2 o.oo 

12690 2 o.oo 
------------------------------------Totals 116.000 24724 218350 

*************************** Peak Report: All Peaks**************************** 

Pk. Ret Component Concentration Height Area Bl. %Delta 
Hum Time Name ug/ml Code 

-----------------------------------------------------------------------------1 5.53 Naphthalene 20.000 1613 12278 1 0.06 
2 6.23 Acenaphthylene 40.000 2502 20020 1 0.05 
3 7.13 Acenaphthene 20.000 586 4768 2 0.05 
4 7.33 Fluorene 4.000 1510 11252 2 o.oo 
5 7.93 Phenanthrene 2.000 2522 20721 1 -o.oo 
6 8.43 Anthracene 2.000 6032 51504 1 o.oo 
7 9.15 Fluoranthene 4.000 1085 9584 1 o.oo 
8 9.58 Pyrene 2.000 351 2800 1 o.oo 
9 11.18 Benzo(a)anthracen 2.000 1040 9439 2 o.oo 

10 11.43 Chrysene 2.000 1247 · 12416 2 o.oo 
11 12.87 Benzo(b)fluoranth 4.000 2224 22763 1 o.oo 
12 13.45 Benzo(k)fluoranth 2.000 1059 10597 1 o.oo 
13 13.92 Benzo(a)pyrene 2.000 654 6619 1 o.oo 
14 14.95 Dibenzo ( a ,.h) anthr 4.000 413 3895 1 o.oo 
15 15.35 Benzo(g,h,i)peryl 4.000 681 7006 2 o.oo 
16 15.70 Indenoperylene 2.000 1204 12690 2 0.00 
17 27.32 0.000 2110 5329 1 



------------~-----------------------Totals 116.000 26833 223679 

************************* Peak Report: Unknown Peaks**********************• '* 

Pk. . Ret Component 
Num Time Name 

Concentration 
ug/ml 

Height Area Bl.· %Delt
Code 

----------------------------------------------------------------------------
17 27.32 

# ·Group Name 

1 
2 
3 
4 
5 
6 

Totals· 

Amount 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.000 

0.000 

Area Area% 

0 0.001 
0 0.00% 
0 0.001 
0 0.001 
0 0.00% 
0 0.001 

2110· 

2110 

FIie: RX412001.D03 Sample: AUTOCAL2 
0.10 

0.08 

0.06 

AU 0.04 

0.02 

0 5 

6 
I 

10 15 

Minutes 

20 25 

5329 

5329 

17 

1 

I· 

30. 



Data Reprocessed On 07/31/1993 13:22:57 

Sample Name: autocal3 
C:\DX\DATA\RX412001.D04 
C:\DX\METHOD\rx412.met 
1 System: 1 Inject#: 

Date: 04/~6/1993 12:05:22 
Data File : 
Method : 
ACI Address: 4 .. Vial: Detector:VDM-2 
Analyst : Column: 

Calibration Volume Dilution Points Rate Start Stop Area Reject 

External 1 1 9000 5Hz o.oo 30.00 50 

********************** Component Report: All Components*********************** 

Pk. Ret Component 
Num Time Name 

Concentration 
ug/ml 

Height Area Bl. %Delta 
Code 

-----------------------------------------------------------------------------1 5.52 Naphthalene 
2 6.23 Acenaphthylene 
3 7.13 Acenaphthene 
4 7.32 Fluorene 
5 7.92 Phenanthrene 
6 8.43 Anthracene 
7 9.15 Fluoranthene 
8 9.57 Pyrene 
9 11 •. 17 Benzo(a)anthracen 

10 11.42 Chrysene 
11 12.83 Benzo(b)fluoranth 
12 13.40 Benzo(k)fluoranth 
13 13.88 Benzo(a)pyrene 
14 14.91 Dibenzo(a,h)anthr 
15 15.32 Benzo(g,h,i)peryl 
16 15.67 Indenoperylene 

Totals 

10.000 
20.000 
10.000 

2.000 
1.000 
1.000 
2.000 
1.000 
1.000 
1.000 
2.000 
1.000 
1.000 
2.000 
2.000 
1.000 

58.000 

774 
1254 

291 
722 

1222 
3031 

548 
183 
511 
613 

1090 
509 
299 
213 
334 
587 

12183 

5891 
9688 
2179 
5896 

10276 
25476 

4798 
1528 
4591 
5892 

10998 
5104 
2914 
2094 
3340 
5858 

106522 

1 
1 
2 
2 
1 
1 
l, 
1 
2 
2 
1 
1 
1 
2 
2 
2 

o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
0.00 
o.oo 
o.oo 
o.oo 
o.oo 
0.00 
o.oo 
o.oo 

*************************** Peak Report: All Peaks**************************** 

Pk. 
Num 

Ret Component 
Time.Name 

Concentration 
ug/ml 

Height Area Bl. %Delta 
Code 

-----------------------------------------------------------------------------1 5.52 Naphthalene 
2 6.23 Acenaphthylene 
3 7.13 Acenaphthene 
4 7.32 Fluorene 
5 7.92 Phenanthrene 
6 8.43 Anthracene 
7 9.15 Fluoranthene 
8 9.57 Pyrene 
9 11.17 Benzo(a)anthracen 

10 11.42 Chrysene 
11 12.83 Benzo(b)fluoranth 
12 13.40 Benzo(k)fluoranth 
13 13.88 Benzo(a)pyrene 
14 14.91 Dibenzo(a,h)anthr 
15 15.32 Benzo(g,h,i)peryl 
16 15.67 Indenoperylene 
17 27.32 

10.000 
20.000 
10.000 

2.000 
1.000 
1.000 
2.000 
1.000 
1.000 
1.000 
2.000 
1.000 
1.000 
2.000 
2.000 
1.000 
0.000 

774 
1254 

291 
722 

1222 
3031 

548 
183 
511 
613 

1090 
509 
299 
213 
334 
587 

2516 

5891 
9688 
2179 
5896 

10276 
25476 

4798 
1528 
4591 
5892 

10998 
5104 
2914 
2094 
3340 
5858 
5424 

1 
1 
2 
2 
1 
1 
1 
1 
2 
2 
1 
1 
1 
2 
2 
2 
1 

o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
0.00 
0.00 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 



Totals 58.000 14699 111946 

************************* Peak Report: Unknown Peaks*********************** ·* 

Pk. Ret ·component'·------ .... · ·concentratron==·,IIJlefgli't"=-==,-··~Meil-·'"Br~--,oe1t .. 
Num Time Name ug/ml Code 

----------------------------------------------------------------------------17 27.32 

# , Group Name 

.1 
2 
3 
4 
5 
6 

Totals ._ 

Amount 

·0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.000 

0.000 

Area Areal 

0 
0 
0 
0 
0 
0 

0.001 
0.001 
0.001 
0.001 
0.001 
0.001 

2516 

2516 

File: RX412001.D04 Sample: autocal3 
0.10 

0.08 

0.06 

AU 0.04 

0.02 . 

0 5 

6 
I 

10 15 

Minutes 

20 25 

5424 

5424 

17 
I 
I· 

1 

30 



Data Reprocessed On 07/31/1993 13:37:29 

Sample Name: Reagent Blank A 4/15/93 
Data File.: C:\DX\DATA\RX412001.D06 
Method : C:\DX\METHOD\rx412.m~t 
ACI Address :-·1.~-·-·system·:-1 · Iri'ject#: 
Analyst . : Column: 

--====--
Date: 04/16/1993 13:06:41 

··Detector: VDM-"2 

Calibration Volume Dilution Points Rate start Stop Area Reject 
--------------------------------------------------------------------External 1 10 9000 5Hz o.oo 30.00 50 

********************** Component Report: All Components*********************** 

Pk. 
Num 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Ret Component 
Time Name 

o.oo Naphthalene 
o.oo Acenaphthylene 
o.oo Acenaphthene_ 
o.oo Fluorene 
o.oo Phenanthrene 
o.oo Anthracene 
o.oo Fluoranthene 
o.oo Pyrene 
o.oo Benzo(a)anthracen 
o.oo Chrysene 
o.oo Benzo(b)fluoranth 
o.oo Benzo(k)fluoranth 
o.oo Benzo(a)-pyrene 
o.oo Dibenzo(a,h)anthr 
o.oo Benzo(g,h,i)peryl 
0.00 Indenoperylene 

Concentration 
ug/ml 

0.Q00 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

Height 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Area Bl. %Delta 
Code 

0 0 o.oo 
0 0 o.oo 
0 0 o.oo 
0 0 o.oo 
0 0 o.oo 
0 0 o.oo 
0 0 o.oo 
0 0 o.oo 
0 0 o.oo 
0 0 o.oo 
0 0 o.oo 
0 0 o.oo 
0 0 o.oo 
0 0 o.oo 
0 0 o.oo 
0 0 o.oo 

------------------------------------Totals 0.000 

*************************** Peak Report: All 

Pk. Ret Component 
Num Time Name 

1 0.28 
2 27.32 

Totals 

Concentration 
ug/ml 

0.000 
0.000 

0.000 

0 0 

Peaks **************************** 

Height 

49586 
2011 

51597 

Area 

2084570 
5398 

2089968 

Bl. 
Code 

1 
1 

%Delta 

************************* Peak Report: Unknown Peaks************************** 

Pk. 
Num 

Ret Component 
Time Name 

concentration 
ug/ml 

Height Area Bl. %Delta 
Code 

-----------------------------------------------------------------------------1 0.28 
2 27.32 

Totals 

0.000 
0.000 

0.000 

49586 
2011 

51597 

2084570 
5398 

2089968 

1 
1 



I Group Name Amount Area Areal 
-------------------------------------------------

1 
2 
3 
4 
5 
6 

0.0000 0 0.001 
0.0000 ·0 0.001 
0.0000 0 0.001 
0.0000 0 0.001 

· . .,._=-·· __ ,s::,0 .-0000•---,.----•...--r0-,.--,,c,-:;;(:) .88%· ~--- ·• 
0.0000 0 0.001 

File: RX412001.D08 Sample: Reagent Blank A 4116/93 
0.10 

,r 

0.08 

0.06 

AU 0.04 

0.02 

1 

o.oo I 

0 5 10 15 

Minutes 

20 

2 

25 30 



Data Reprocessed on 07/31/1993 13:36:46 
- ==-::::,- =========================== ========--==== 

Sample Name: Reactor 4/12/93 
C:\DX\DATA\RX412001.D05 
C:\DX\METHOD\rx412.met 

Date: 04/16/1993 12:36:01 
Data File : 
Method : 
ACI Address: 1 System: 1 Inject#: 5 

Column: 
Vial: Detector:VDM-2 

Analyst : 
-======= 

calibration Volume Dilution Points Rate start Stop Area Reject 

External 1 10 9000 5Hz o.oo 30.00 50 

•~******************** Component Report: All Components*********************** 

Pk. 
N_um 

Ret Component 
Time Name 

Concentration 
ug/ml 

Height Area Bl. %Delta 
Code 

-----------------------------------------------------------------------------0 o.oo Naphthalene 0.000 0 0 0 o.oo 
0 o.oo Acenaphthylene 0.000 0 0 0 o.oo 
2 7.22 Acenaphthene 18.683 104 750 2 1.21 
3 7.33 Fluorene 18.605 609 5032 2 o.oo 
4 7.93 Phenanthrene 17.682 2119 18381 1 -0.99 
5 8.43 Anthracene 17.602 5430 45345 2 o.oo 
7 9.13 Fluoranthene 181.333 4145 -44658 2 o.oo 
8 9.52 Pyrene 166.096 1953 25480 2 o.oo 

12 11.17 Benzo(a)anthracen 24.219 1061 11477 2 o.oo 
13 11.38 Chrysene 21.354 1284 13300 2 o.oo 
16 12.82 Benzo(b)fluoranth 26.959 1423 15102 2 o.oo 
17 13.40 Benzo(k)fluoranth 11.727 606 6020 1 o.oo 
18 13.85 Benzo(a)pyrene 27.527 920 10101 1 o.oo 
19 14.76 Dibenzo(a,h)anthr 19.910 126 1898 1 o.oo 
20 15.30 Benzo(g,h,i)peryl 17.566 291 2722 2 o.oo 
21 15.62 Indenoperylene 12.172 750 7353 2 o.oo 

------------------------------------Totals 581.437 20820 207618 

*************************** Peak Report: All Peaks**************************** 

Pk. Ret Component Concentration Height Area Bl. %Delta 
Num Time Name ug/ml Code 

-----------------------------------------------------------------------------1 4.97 0.000 1484 11924 1 
2 7.22 Acenaphthene 18.683 104 750 2 1.21 
3 7.33 Fluorene 18.605 609 5032 2 o.oo 
4 7.93 Phenanthrene 17.682 2119 18381 1 -0.99 
5 8.43 Anthracene 17.602 5430 45345 2 o.oo 
6 8.61 0.000 1678 11841 2 
7 9.13 Fluoranthene 181.333 4145 44658 2 o.oo 
8 9.52 Pyrene 166.096 1953 25480 2 o.oo 
9 10.10 0.000 1163 9051 2 

10 10.33 0.000 1833 16217 2 
11 10.95 0.000 494 5804 2 
12 11.17 Benzo(a)anthracen 24.219 1061 11477 2 o.oo 
13 11.38 Chrysene 21.354 1284 13300 2 o.oo 
14 12.00 0.000 602 5983 2 
15 12.53 0.000 2805 39097 2 
16 12.82 Benzo(b)fluoranth 26.959 1423 15102 2 o.oo 
17 13. 4·0 Benzo(k)fluoranth 11.727 606 6020 1 o.oo 



18 13.85 Benzo(a)pyrene 27.527 920 10101. 1 0.01 
15) 14.76 Dibenzo(a,h)anthr ""19.910 126 1898 1 O.Ol 
20 15.30 Benzo(g,h,i)peryl 17.566 291 2722 2 o.oo 
21 15.62 Indenoperylene 12.172 750 .7353 2 o.o, 
22 27.3~ 0.000 816 5700 1 

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

************************* Peak Report: Unknown Peaks************************** 

Pk. Ret Component 
. Num Time Name 

Concentration 
ug/ml 

Height Area Bl • IDel ti 
Code 

-----------------------------------------------------------------------------1 4.97 0.000 1484 
6 8.61 0.000 1678 
9 10.10 0.000 1163 

10 10.33 0.000 1833 
11 10.95 0.000 494 
14 12.00 0.000 602 
15 12.53 0.000 2805 
22 27.32 0.000 816 

Totals 0.000 10877 

# Group Name Amount Area Areal 

1 0.0000 0 0.001 
2 0.0000 0 0.001 
3 0.0000 0 0.001 
4 0.0000 0 0.001 
5 0.0000 0 0.001 
6 0.0000 0 0.001 

File: RX412001.D05 Sample: Reactor 4112193 · 
0.10 

0.08 

0.06 

AU 0.04 

0.02 
1 
I 

0.00 ~----

0 5 

5 

I 7 15 

I 10 I 
I 3 6 s 21 

I 
10 15 20 

Minutes 

11924 1 
11841 2 

9051 2 
16217 · 2 

5804 2 
5983 2 

39097 2 
5700 1 

105617 

I 

25 30 



Date 
Aaa,1111 

I/S/93 

I/S/93 

I/S/93 

I/S/93 

I/S/93 

I/S/93 

I/S/93 

I/S/93 

I/S/93 

1/19/93 

1/19/93 

1/19/93 

1/19/93 

1/19/93 

1/19/93 

1/19/93 

Tiae 

4:SI 

S:l9 

S:S9 

6:30 

7:00 

7:31 

1:02 

1:32 

9:03 

3:27 

3:S7 

4:21 

4:S9 

S:29 

6:00 

6:30 

Semple 
ID 

AulOcll I 

Autocal 2 

Au10c1I 3 

WellOnll 

WellOn II dup 

WellOnn 

We11e>nndup 

Welton 13 

WellOn 14 

Au!oc■I I 

Au10c112 

Au1ac113 

WellOnll 

Welton II dup 

Weltonn 

Welton 12 dup 

Roy F. Weston - HPLC Run Log 

S-ple 
0.:ripda 

STD/25 

STD/SO 

STD/100 

TO Boael I 

TOboale I Dup 

TOboale 2 

TO boale 2 Dup 

TOboale 3 

TOboale 4 

STD/25 

STD/SO 

STD/100 

3 week boale I 

3 week bottle I Dup 

3 week bottle 2 

3 week bottle 2 Dup 

.;.· .. 

Well0041.DOI 

Well002I .D02 

Well0021.D03 

Well002I.D04 

WellOO'll.DOS 

Well002I .D06 

Well002I .D07 

WellOOI I .DOI 

We.011.009 

WellT.JOI .D01 

WellT.JOI .DOl 

WellT.JOI .D03 

WellT.JOI .D04 

Wel1T3OI .DOS 

We11TJOI .D06 

WellTJOI .D07 

MetW 
Name 

PAH 

PAH 

PAH 

PAH 

PAH 

PAH 

PAH 

PAH 

PAH 

PAH 

PAH 

PAH 

PAH 

PAH 

PAH 

PAH 

JR Supelco Mix6l0-M 
I.All No. LA 33993 

JR Supelco Mix 610-M 
I.All No. LA 33993 

JR Supelco Mix 610-M 
I.All No. LA 33993 

JR Notebook 92-11; 
Pl• 40-41 

JR Notebook 92-11; 
Pl• 40-41 

JR Notebook 92-11; 
Pl· 40-41 

JR Notebook 92-11; 
Pl• 40-41 

JR Notebook 92-11; 
Pl• 40-41 

,. 
Refermee 

A 

A 

A 

A 

A 

A 

A 

A 

JR Notebook 92-11; A 
Pl· 40-41 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

Supelco Mix 610-M 
I.All No. LA 33993 

Supelco Mix 610-M 
I.All No. LA 33993 

Supelco Mix 610-M 
I.All No. LA 33993 

Notebook 92-11; 

Pl· 40-41 

Notebook 92-11; 
Pl• 40-41 

Notebook 92-11; 

Pl• 40-41 

Noiebook 92-11; 
Pl• 40-41 

B 

B 

B 

B 

B 

B 

B 

1 



Time 

1/19193 7:01 

1/19193 7:32 

VJ/93 2:42 

2/3/93 3:12 

VJ/93 3:43 

VJ/93 4:14 

2/3/93 4:44 

VJ/93 5:15 

VJ/93 5:46 

2/4/93 3:12 

2/4/'3 3:43 

2/4/93 4:14 

2/4/93 4:44 

2/4/93 5:15 

2/4/PJ 5:45 

2/4/PJ 6:16 

Sample 
ID 

WellOnlJ 

Welloal4 

Autocal I 

Autocal 2 

Autocal 3 

llASfl'O 

Reaclorfl'O 

lnl'/l'O 

ACN 

Autocal I 

Autocal 2 

Autocal 3 

lnftuelll/T I 

Reactorfrl 

llASrrl 

ACN 

Sample 
Datripdaa 

3 weetboale3 

3-tboale4 

STD/25 

STD/50 

STD/100 

1/27 RAS 

1/27 Rx 

1/27 inf 

inllrument blant 

STD/25 

STD/50 

STD/100 

2/1 Inf 

2/1 Rx 

2/1 RAS 

iurument bl■nt 

Fie Medlod 
N-e N-• o,entor 

WellTJOI.DOI PAR TS 

WellTJOI .D09 PAR TS 

Weadla'l'I .DOI PAR TS 

Wellh'l'I .D02 PAR TS 

Wellh'l'I .D03 PAR TS 

Wudlxfl .D04 PAR TS 

Wellh'l'I .DOS PAR TS 

Wellh'l'I .D06 PAR TS 

Wellh'l'I .D07 PAR TS 

WellRxOI .DOI PAR JR 

Wellllx01.D02 PAR JR 

WellRxOI .D03 PAR JR 

WellRxOI .D04 PAR JR 

WellRxOI .D0.5 PAR JR 

WellRxOI .D06 PAR JR 

Wellllx01.D07 PAR JR 

' 

c ...... 

Naleboot 92-11; 
,1. 40-41 

Naceboot 92-11; 
,1.40-41 

Supelco Mix 610-M; 
Lac No. LA 33993 

Supelco Mix 610-M; 
Lac No. LA 33993 

Supelco Mix 610-M; 
Lac No. LA 33993 

Chromaro,nm mimamecl u 
inftuelll/1'0 

Cbromaro,nm mi1111med 11 

in8uelll/TO 

Cbromaro,nm millllmed 11 

RASfJ'O 

Cbromaro,nm millllmed u 
RASfl'O 

Supelco Mix 610-M; 
Lac No. LA 33993 

Supelco Mix 610-M; 
Lac No. LA 33993 

Supelco Mix 610-M; 
Lac No. LA 33993 

Naccboot 93-01; Pl 27 

Naceboot 93-01; Pl 27 

Naceboot 93-01; Pl 27 

Notebook 93-01; Pl 27 

2 

B 

B 

p 

p 

p 

p 

p 

p 

p 

0 

0 

0 

0 

0 

0 

0 



3 

DIie S-ple S..ple Ille ~ ne 
Allayed 11ae ID Dacripdca Nae N-• Opendor c....... RefaaEe 

V.S/93 .S:O.S Atuocal I STD/2.5 Wellball.D01 PAR JR Supelco Mix 610-M; C 
Lat No. LA 33993 

V.S/93 .S:3.S Aulocal2 STD/.50 Wellball.002 PAR JR Supelco Mix 610-M; C 
Lat No. LA 33993 

V.S/93 6:06 Aulocal 3 STD/100 Wellball .DOJ balch JR Supelco Mix 610-M; C 
Lat No. LA 33993 

V.S/93 6:37 We11oall/T6 6weekboalo I Wellball .004 bacch JR Natcbook 92-11; Pl 73 C 

V.S/93 7:07 Welloa II dup/1'6 6 week boalo I dup Wellball .D0.5 baleh JR Natcbook 92-11; Pl 73 C 

V.S/93 7:31 Welloal'Zrr6 6 week boalo 2 Wellball .D06 bacch JR Natcbook 92-11; Pl 73 C 

V.S/93 l:OI Welloa n dupfT6 6 week boa.lo 2 dup Wellball .D07 batch JR Natcbook 92-11; Pl 73 C 

V.S/93 1:39 WellOO 1311'6 6 week boa.lo 3 Wellball.DOI batch JR Natcbook 92-11; Pl 73 C 

V.S/93 9:10 WellOD 1411'6 6 week boalo 4 Wellball .D09 batch JR Natcbook 92-11; Pl 73 C 

V.S/93 9:40 ACN inlllllmenl blank Wellball.D10 PAR JR Natcbook 92-11; Pl 73 C 
·- .. ~--, .. ' :-~. ·:: )~m~.-;~t- \~·.·:~:;'.i\t.;::if ... -· "' .•. ,:::,:,••· .-.~-}· ❖-; ._:; .. · .: • 

.', , . ... :- .. : 

VI0/93 22:40 Au&ocal I STD/2.5 QASPIKJI.D01 Well TS Supelco Mix 610-M; H 
Lat No. LA 33993 

VI0/93 23:11 Au&ocal 2 STD/.S0 QASPIKHl.002 Well TS Supelco Mix 610-M; H 
Lat No. LA 33993 

Vll/93 6:29 Au&ocal 3 STD/100 QASPIKEI.DOJ Well TS Supelco Mix 610-M; H 
Lat No. LA 33993 

Vll/93 6:.59 II T3 Spike A malrix apike QASPIKEI .004 Well TS Naleboolr. 92-11; Pl 69 H 

Vll/93 7:30 II T3 Spike B malrix apib QASPIKEI .D0.5 Well TS Naleboolr. 92-11; Pl 69 H 

Vll/93 1:01 II T3 Spike C malrix apike QASPIKEI .D06 Well TS Naleboolr. 92-11; Pl 69 H 

Vll/93 1:31 II T3 A umpiked •mple QASPIKEI .D07 Well TS Natcbook 92-11; Pl 69 H 

2/11/93 9:02 II T3 B unaiked •mple QASPIKEI .DOI Well TS Natcbook92-II; Pl 69 H 

2/11/93 10:03 1nnuen1 2/4/93 WellllxOI .D10 Well TS NOlebook 93-01; Pl 32 H 

2/11/93 10:34 ReaclOr 2/4/93 WellllxOI .DI I Well TS NOlebook 93-01; Pl 32 H 

2/11/93 11:04 1nnucn1 2/1193 WellllxOI .D12 Well TS NOlebook 93-01; Pl 32 H 



Olde 
Assayed 

2/11/93 

2/11/93 

2/11/93 

2/16/93 

2/16/93 

2/16/93 

2/16/93 

2/16/93 

2/17/93 

2/17/93 

2/17/93 

2/17/93 

2/17/93 

2/17/93 

2/17/93 

2/11/93 

2/11/93 

Time 

11:35 

12:06 

12:36 

21:36 

22:07 

22:31 

23:0B 

23:39 

00:10 

.. ·:: .. ~ .... .• < 

5:19 

5:50 

6:20 

6:51 

7:22 

7:52 

1:53 

2:24 

Sam ... 
ID 

Reactor 2/1/93 

RAS 2/1/93 

ACN 

Aut.oc:11 I 

Aut.oc:al 2 

Aut.oc:1I 3 

PAH 1pikc IIAI/IOOOA 

PAH 1pikc lld/10008 

PAH 1pitc lld/lOOOC 

.:- , .. 

Aut.oc:11 I 

Aut.oc:112 

Aut.oc:al 3 

lnOucnl/2/ I l 

Reactor/2111 

ACN 

Aut.oc:1I I 

Autoc■l 2 

Sam ... 
0-ripdaa 

illlllUnwnt blank 

STD/25 

STD/50 

STD/100 

1pitelld 

1pikclld 

1pitelld 

STD/25 

STD/50 

STD/100 
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Supclc:o Mix 610-M; 
Lat No. LA 33993 

Supclco Mix 610-M; 
Lat No. LA 33993 

Nalcbook 92-11; Pl 69 

Na1cboot 92-11; Pl 69 

Nalcboot 92-18; Pl 69 

Supclco Mix 610-M; 
Lot No. LA 33993 

Supclco Mix 610-M; 
Lat No. LA 33993 

Supclco Mix 610-M; 
Lat No. LA 33993 

Notebook 93-01; Pl 37 

Notebook 93-01; Pl 37 

Supelco Mix 610-M; 
Lat No. LA 33993 

Supelco Mix 610-M; 
Lat No. LA 33993 
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~ed 

VIIJ93 

VIIJ93 

VIIJ93 

VIIJ93 

2/11193 

2/19193 

Vl9193 

Vl9193 

Vl9193 

2/19193 

2/19193 

2/19193 

2/19193 

2/19193 

Vl9193 

2/2.5193 

n.e 

2:.5.S 

3:2.5 

3:.56 

4:27 

4:.57 

16:41 

17:12 

17:42 

11:13 

11:43 

19:14 

19:4.S 

20:1.S 

20:46 

21:16 

14:.52 
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Auioeal 3 

lnftue.-12/1.S 

Reactor/Vl.S 

RAS/VI.S 

ACN 

Auioeal I 

Auioeal 2 

Auioeal 3 

II 11-■1 extncl 

II dup Jla■■ extncl 

l21la11extnc1 

12 dup 1la11 extncl 

131la11extnct 

l41l111e1ttnct 

ACN 

Auioeal I 

.. 
Naae 

STD/100 Rxl l.5001.DOl 

Rx21.SOOI.D04 

Rx21.SOOI .D05 

Rxll.5001.006 

illllnlme• blank Rx21.SOOI .D07 

STD/25 Extnctl.D01 

STD/.50 Extnctl .002 

STD/100 Extnctl .DO] 

boaleeltlnct I Extnctl .D04 

baale eltlnct I dup Extnctl .DOS 

boale eltlncl 2 Extnctl .006 

boale elllnct 2 dup Extnctl .D07 

boale eJttnct 3 Eltlnctl .DOI 

baale lltlnCI 4 Extnctl.009 

in■tnament blank Extnctl .D10 

STD/2.5 Rx2II041,D01 

Rxll.S 

Rx215 

Rx215 

Rx21.S 

Rx215 

Extnca 

Extract 

Extnct 

Extnct 

Blllnct 

Extncit 

Blllncl 

Blllnct 

Blllnct 

Extract 
....... )',•:::;•::,: -;.:. ,,:, 

.. :::-.. }·, ,.;'_:,,· .. 

Rxlll 

TS Supelco Mix 610-M; 
Lat No. LA 33993 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

Naceboot 93--01; Pl 31 
Cbnimatopam mi..._. 
Reactor VII 

Naceboot 93--01; Pl 31 
Cbnimatopam mi.....S 
Reactor Vil 

Naceboot 93--01; Pl 31 
Cbnimatopam miammed 
Reactor 2/1 I 

Notebook 93--01; Pl 31 
Cbnimatopam miammed 
Reactor2/II 

Supelco Mix 610-M; 
Lat No. LA 33993 

Supelco Mix 610-M; 
Lat No. LA 33993 

Supelco Mix 610-M; 
Lat No. LA 33993 

Noccboot 92-11; Pl 7.5 

Noccboot 92-11; Pl 75 

Naceboot 92-11; Pl 75 

Noccboot 92-11; Pl 75 

Noccboot 92-11; Pl 75 

Notebook 92-11; Pl 75 

Noccbook 92-11; Pl 75 
. ·.:•. ::•· ::· .. {:~-:.··:::· ... : :~ ... ~: .. ;~<::~;;:-)·· .:::; ;,,:, ,:,,:;.-:·•; ; 

JR 

; 

'• -.: ,,'.••,•: 

Supelco Mix 610-M; 
Lat No, LA 33993 

s .. 
Refenate 

I 

I 

I 

I 
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D 

D 

D 

D 

D 

D 

D 

D 

D 
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,:,. • :) ••• : •• ,'!~-- ,:-: •• 
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... s-... s-... ... MelW ... 
"-.,ed ,_ ID .,_, ...... N-. N-. 0,...,. c.. .... ..,..__ 
2/25193 15:22 Autocll2 STD/50 b2II041.D02 b211 JR SupclcoMix 610-M; K 

I.GI No. LA 33993 

2125193 15:53 Autocll 3 STD/100 llx2II041.Dm a.211 JR Supclco Mix 610-M; IC 
I.GI No. LA 33993 

2/25193 11:24 lnftuem/VII b21IOOI.D04 b211 JR Natcboolt 93-01; Pl 45 K 

2/25193 11:55 Reac:tor/2/11 llx21IOOI .D05 b211 JR Natcboolt 93-01; Pl 45 K 

2/25193 19:25 ACN illllrunwlll blank b2IIOOI.D06 b211 JR Natcboolt 93-01; Pl 45 K 
.. . . .. .. . . ·,: .-; . . -:,,, ·•. ... 

~ -~~- . )~i·I ·::. ,' '.:,;:;j_, .2,··\:,: ... :·:: \:·· ~·;/f!t~ifiljti\:<- ·~::~· ·/\i\~tt .. 
' ,. 

·,·-• 

3/12193 17:15 Autocll I STD/25 lb340001.DOI lb34 TIS Supelco Mix 610-M; L 
I.GI No. LA 33993 

3/12193 17:45 Autocal 2 STD/50 lb340001.D02 lb34 TIS Supclco Mix 610-M; L 
I.GI No. LA 33993 

3/12193 11:16 Autocal 3 STD/100 lb340001.Dm lb34 TSS Supelco Mix 610-M; L 
I.GI No. LA 33993 

3/12193 11:47 lnftuelll 2/22 lb340001.D04 lb34 TSS Notebook 93-01: Pl 56 L 

3/12193 19:17 Reactor 2/22 lb340001.D05 lb34 TSS Natcboolt 93-01: Pl 56 L 

3/12193 19:41 RAS 2/22 lb340001.D06 lb34 TSS Notebook 93-01: Pl 56 L 

3/12193 20:19 lnftuelll 2/25 lb340001.D07 lb34 TSS Notebook 93-01: Pl 57 L 

3/12193 20:49 Reactor 2/25 lb340001.DOI lb34 TSS Natcboolt 93-01: Pl 57 L 

3/12193 21:20 lnfluelll 3/1 lb340001.D09 lb34 TSS Natcboolt 93-01: Pl 57 L 

3/12193 21:50 Reactor 3/1 lb340001.DI0 lb34 TSS Not&boot 93-01: Pl 57 L 

3/12193 22:21 RAS 3/1 lb340001.DI I b34 TSS NOl&boot 93-01: Pl 57 L 

3/12193 22:52 lalluelll 3/4 b34000I.D12 b34 TIS Nateboot 93-01: Pl 51 L 

3/12193 23:22 Reac:tor3/4 b34000I .D13 b34 TSS Natcboolt 93-01: Pl 51 L 

3/12193 23:53 ACN illllnlment blank b340001.D14 b34 TSS Notebook 93-01: Pl 51 L 

3/17193 11:01 Aulocal I STD/25 RX317001.DOI RX317 JR Supelco 610-N PAH Mix M 
I.GI No. LA33993 -
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Date Sample Sample .. MIIW Ji1le 
Aauyed Time ID O-:nplia N .. e N-• Openter ea.. ... Relawce 

3/17/93 18:31 Auloc:all STD/50 RX3l7001.D01 RX3l7 JR Supelco 610-N PAR Mix M 
I.al No. LA33993 

3/17/93 19:01 Auloc:al 3 STD/100 RX3l700l.lJ03 RX3l7 JR Supolco 610-N PAR Mix M 
I.al No. LA33993 

3/17/93 19:33 lnflued 3/1 RX31700I .D04 RX3l7 JR Notebook 93-01; Pl· 61 M 

3/17/93 10:03 Reactor 3/1/10 RX317001.1>05 RX3l7 JR Notebook 93-01; Pl· 61 M 

3/17/93 11.05 RAS 3/1 RX3 l 700l ,D06 RX3l7 JR Notebook 93-01; Pl· 61 M 

3/11/93 16:59 Auloc:al I STD/15 Spiter XI .DOI SpiterX JR Supolco Mix 610-M R 
I.al No. LA33993 

3/11/93 17:30 Autocal 1 STD/50 Spiter XI .002 SpiterX JR Supelco Mix 610-M R 
I.al No. LA33993 

3/18/93 18:00 Autocal 3 STD/100 Spiter Xl.DOJ SpiterX JR Supelco Mix 610-M R 
I.al No. LA33993 

3/18/93 18:31 Spite A 3/8 matrix 1pite Spiter Xl.004 SpiterX JR Notebook 93-01; Pl· 61 R 

3/18/93 19:01 Spite B 3/8 matrix 1pite Spiter XI.DOS SpitcrX JR Notebook 93-01; Pl· 61 R 

3/18/93 19:31 Spite C 3/8 matrix 1pite Spiter XI .006 SpitcrX JR Notebook 93-01; Pl· 61 R 

3/11/93 10:03 PAR Spite/lOOA 1pitcSTD Spiter XI .D07 SpiterX JR Notebook 93-01; Pl• 61 R 

3/18/93 10:33 PAH Spite/100B 1piteSTD Spiter XI .IJOI SpiterX JR Notebook 93-01; Pl• 61 R 

3/18/93 11:04 PAH Spite/lOOC 1piteSTD Spiter XI .009 SpitcrX JR Notebook 93-01; Pl· 62 R 

3/18/93 11:34 Reactor 3/8/ I 00 unapited umple Spiter XI.DOIG SplterX JR Notebook 93-01; Pl· 62 R 

3/18/93 11:05 ACN illllnlllllnl bl•nt Spiter XI.DOIi SpiterX JR Notebook 93-01; Pl• 62 R 

3/10/93 15:01 Auloc:al I STD/25 RX3ll001.DOI Rx3II JR Supelco Mix 610-17 s 
I.al No. LA33993 

3/10/93 15:39 Autocal 1 STD/50 RX31100I.D02 Rx3II JR Supelco Mix 610-17 s 
I.al No. LA33993 

3/10/93 16:09 Autocal 3 STD/100 RX31100UJ03 Rx3II JR Supelco Mix 610-17 s 
I.al No. LA33993 
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.,... Sample S-ple ne Mldlod ,. 
Allayed Tiae ID Dacriplica N- Na.ti Operator c.-.... ..,.... 

3n0/93 16:40 lnDuen& 3/11 IWIIOOl.004 IWII JR NCll&boot 93-01; Pl· 64 s 

3n0/93 17:11 lleaclar 3/11 IWIIOOl.005 IWII JR NCll&boot 93-01; Pl• 64 s 

3n0/93 17:41 lnfluelll 3/15 IWIIOOI.D06 IWII JR NCll&boot 93-01; Pl· 64 s 

3no193 11:12 lleaclar 3/15 1W 11001.D07 IWII JR Notebook 93-01; Pl· 64 s 

3n0/93 11:43 RAS 3/15 IWIIOOI.DOI IWII JR NCll&boot 93-01; Pl· 64 s 

3n0/93 19:13 ACN lnllname• bllnt 1W 11001.009 IWII JR NCll&boot 93-01; Pl· 64 s 

3/30/93 10:44 Autocal I STDn5 IWIIOII.D01 IWII TS Supelco Mix 610-M T 
I.GtLA33993 

3/30/93 11:15 Auloc:■12 STD/50 IWIIOII.D02 IWII TS Supelco Mix 610-M T 
LatLA33993 

3/30/93 11:45 Autoc■I 3 STD/100 IWIIOll.003 IWII TS Supelco Mix 610-M T 
LatLA33993 

3/30/93 12:16 Rxlll ReaclOr 3/11 IWIIOl l.004 IWII TS NOl&boot 93-01; Pl• 75 T 

3/30/93 12:47 RAS 311 IWIIOll.005 IWII TS Nolebook93-01; Pl· 75 T 

3/30/93 13:41 ACN illllrume• bllnt IWIIOII.D06 IWII TS Notebook 93-01; Pl· 75 T 

3/30/93 15:37 Autocal I STDn5 RX322001.DOI RX322 TS Supelco 610-M PAR Mix N 
Lat Nol LA33993 

3/30/93 16:0I Autocal 2 STD/50 RX322001.D02 RX322 TS Supelco 610-M PAR Mix N 
Lat Nol LA33993 

3/30/93 16:39 Autocal 3 STD/100 RX322001.D03 RX322 TS Supelco 610-M PAR Mix N 
Lat Nol LA33993 

3/30/93 17:09 RX322 Reacior3n2 RX322001.D04 RX322 TS NOleboot 93-01; Pl· 75 N 

3/30/93 17:40 lnDuent 322 RX322001.D05 RX322 TS NOleboot 93-01; Pl· 75 N 

JIJ0/93 11:11 lnDuenl 311 RX322001.D06 RX322 TS Na1eboot 93-01; Pl· 75 N 

J/J0/9J 11:41 ACN illllrumenl bl■nt RX322001.D07 RX322 TS NOl&boot 93-01; Pl· 75 N 

- -- -- - -· - - - - - - -- - - -
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.,... S-ple S-ple fie MetW fie ~- n.e ID Daeripda Naae N- 0,..,- c.. .... ..,.._. 
]/31193 9:00 Auiocal I STD/25 Reapib I.DOI Re1pib TS Supelco Mix 610-M u 

Lal ILA]]99] 

3/3119] 9:31 AulOcal 2 STD/50 Reapib l .D02 Re1pib TS Supelco Mix 610-M u 
Lal ILA]3993 

3/31193 10:02 AulOcal 3 STD/100 Re1pib l .DOJ Re1pib TS Supelco Mix 610-M u 
Lal ILA]3993 

]/31193 10:]2 Rx ]/19 Spib A MalrixSpib Re1pib l .D04 Re1pib TS Nat.eboot 93-01; ,i. 71 u 

]/3119] 11:0J Rx 3/19 1pib B Matrix Spib Re1pib I .D05 Re1piko TS Notebook 93-01; Pl• 71 u 

]/31193 11:]4 Rx ]/19 Spib C MalrixSpib Re1pib l.D06 Re1pite TS NC11cboot93-0I; Pl• 71 u 

]/3119] 12:04 Rx 3/19 Umpited Saq,le Re1pib l.D07 Re1pite TS Nat.eboot 93-01; Pl• 71 u 

]/31193 12:].S PAH Spite STD/200 Spike STD Re1pib I .DOI Re1piko TS Nat.eboot 93-01; Pl· 71 u 

3/3119] 13:06 PAH Spite STD/200 SpibSTD Re1pite l.D09 Re1pib TS Nalcboot 93-01; Pl• 71 u 

]/31193 IJ:]6 PAH Spite STDnOO SpibSTD Re1pib l .DOIO Re1pib TS Nat.eboot 93-01; Pl• 71 u 

]/31193 14:07 ACN Ulllnlmenl blank Re1pib I.DOil Re1pib TS Nat.eboot 93-01; Pl• 71 u 

4/1193 16:00 Auiocal I STD/25 RX329001.DOI RX329 JR Supelco 610-N PAH Mix p 
Lal No. LA33993 

4/1193 16:30 Auiocal 2 STD/.SO RX329001.D02 RX329 JR Supelco 610-N PAR Mix p 
Lal No. LA3]993 

4/1193 17:01 Auiocal 3 STD/100 RX329001.DO] RX329 JR Supelco 610-N PAH Mix p 
Lal No. LA3]993 

4/1193 17:]2 lnOuenl Jn9193 RX329001.D04 RX329 JR Nalcboot 93-01; p1. IO p 

4/1193 11:02 Reactor 3n9/93 RX329001.DO.S RX329 JR Naceboot 93-01; Pl· IO p 

4/1193 11:33 RAS 3n9/93 RX329001.D06 RX329 JR NOllboolr. 93-01; Pl• IO p 

4/1/93 19:04 ACN RX329001.D07 RX329 JR Naceboolt 93-01; Pl· IO p 

4/]/9] 12:12 Autocal I STD/25 RX325B01.D02 RX325B TS Supelco Mix 610-M 0 
Lal No. LA 33993 
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.,. S-ple S-ple ,. 
~ ,. 

Allay .. Tae ID Datri .... N- N- 0,..,- C--11111 .,._ 
4/3/93 12:43 Autoc:al2 STD/50 RXJ2SBOI .DOJ RXJ258 TS Supclco Mix 610-M 0 

Lat No. LA 33993 

4/3193 13:15 Auloell 3 STD/100 RXJ2SBOI .D04 RXJ2SB TS Supelco Mix 610-M 0 
Lat No. LA 33993 

4/3/93 13:41 lnftuelll 3/25/93 RXJ2SBOI .DOS RXJ258 TS Notcbook 93-01; ,a. lO 0 

4/3/93 14:20 Reactor 3/25/93 RXJ2SBOI .D06 RXJ25B TS Notcbook 93-01; Pl• IO 0 

4/3/93 14:52 RAS 3/25193 RXJ2SBOI .D07 RX325B TS Notcbook 93-01; Pl• IO 0 

4/5/93 15:57 Au1ocal I STD/25 Rx420001.DOI Rx42 TS Supclco 610-M V 
Lat No. LAJ3993 

4/5/93 16:21 Aulocal 2 STD/50 Rx420001.D02 Rx42 TS Supclco 610-M V 
Lat No. LAJ3993 

4/5/93 16:51 Aulocal 3 STD/100 Rx420001.DOJ Rx42 TS Supelco 610-M V 
Lat No. LAJ3993 

4/5193 17:29 ln0ucnl 4/1 Rx420001.D04 Rx42 TS Notebook 93-01; Pl· 13 V 

4/5/93 11:00 Rac:tor 4/1 Rx420001.D05 Rx42 TS Notebook 93-01; Pl• 13 V 

4/5/93 11:30 Raclor4/2 Rx420001.D06 Rx42 TS Notebook 93-01; Pl• 13 V 

4/5/93 19:01 Ra1cn1 blink A 4/2 Rx42000I .D07 Rx42 TS Notebook 93-01; ,a.14 V 

4/5/93 19:31 Ra1cn1 blink B 4/2 Rx420001.DOI Rx42 TS Notebook 93-01; Pl• 14 V 

4/5/93 20:02 Ra,cnl blink C 4/2 Rx420001.l)()g Rx42 TS Notebook 93-01; Pl• 14 V 

4/5/93 20:JJ ACN illlllUmcnt blank Rx420001.DOI0 Rx42 TS Notebook 93-01; Pl• 14 V 

4/6/93 10:36 Aulocal I STD/25 Rx460001.DOI Rx46 JR Supclco 610-M w 
Lal No. LAJ3993 

4/6/93 11:07 Aulocal 2 STD/50 Rx460001.D02 Rx46 JR Supclco 610-M w 
Lal No. LA33993 

4/6/93 11:37 Autocal 3 STD/100 Rx460001.DOJ Rx46 JR Supclco 610-M w 
Lal No. LA33993 

4/6/93 12:01 Blank A 4/6 Rx46000I .D04 Rx46 JR NO!cbook 93-01; Pl• 92 w - - - - ■- - - -
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.,... s-,ae s-,.. .. MelW fie .._ .. Time ID Datri .... N_. N_. 0,..,. c-... ........ 
4/6193 12:31 Blank B 4/6 Rx460001.D05 Rx46 JR Nateboot 93--01; Pl· 92 w 

4/6/93 13:14 Blank C 4/6 Rx460001.D06 Rx46 JR Nateboot 93--01; Pl· 92 w 

4/6/93 13:45 ACN Ulllnlme .. blank Rx460001.D07 Rx46 JR Nateboot 93--01; Pl• 92 w 

4n/93 14:35 Aulocall STD/25 Rx470001.DOI Rx47 JR Supelco 610.M X 
Lot No. LA-33993 

4nm 15:06 Aulocal 2 STD/50 Rx470001.002 Rx47 JR Supelco 610.M X 
Lot No. LA-33993 

4nm 15:36 Autocal 3 STD/100 Rx470001.D03 Rx47 JR Supelco 610.M X 
Lot No. LA-33993 

4nm 16:07 BlankA4n Rx470001.D04 Rx47 JR NOlebook 93--01; Pl· 92 X 

4nm 16:37 Blank B4n Rx470001.D05 Rx47 JR Nateboot 93--01; Pl· 92 X 

4n/93 17:0I BlankC4n Rx470001.D06 Rx47 JR Naleboot 93--01; Pl• 92 X 

4/13/93 12:52 Autocal I STD/25 RX4IOOOI .D0I RX41 JR Supelco Mix 610.M Q 
Lot No. LA33993 

4/13/93 13:22 AUIOcal 2 STD/50 RX4IOOOI .D02 RX41 JR Supelco Mix 610.M Q 
Lot No. LA33993 

4/13/93 13:53 AulOcal 3 STD/100 RX4IOOOI .D03 RX41 JR Supelco Mix 610.M Q 
Lot No. LA33993 

4/13/93 14:24 Reactor 4/1193 umpiteduq,le RX4IOOOI .D04 RX41 JR Naleboot93--0I; Pl• 13 Q 

4/13/93 14:54 Reactor 4/5/93 RX41000I .D05 RX41 JR Nateboot 93--01; Pl· 2 Q 

4/13/93 15:25 Reactor 4/1/93 RX4IOOOI .D06 RX41 JR Nateboot 93--01; Pl· 2 Q 

4/13/93 15:56 Spike STD apite ltd RX4IOOOI .D07 RX41 JR Notebook 93--01; Pl• 2 Q 

4/13/93 16:26 Spite STD apite ltd RX4IOOOI.DOI RX41 JR See Pl· 3 Boot 93--04 Q 

4/13/93 16:57 Spite STD apite ltd RX41000I .D09 RX41 JR See Pl• 3 Boot 93--04 Q 

4/13/93 17:5 Spite A 4/1/93 matrix apite RX410001.DOIO RX41 JR See Pl· 3 Boot 93--04 Q 

4/13/93 17:51 Spite B 4/1/93 matrix apite RX4IOOOI .D01 I RX41 JR See Pl• 3 Boot 93--04 Q 
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DIiie s..,ae s..,ae ne MelW ,. 
"-l,el ..,.. ID Dacrt,daa N-. N-. o,er.ter c-.... ., .... 
4113193 11:29 Spiu C 4/1/93 imlrix 1piu RX4IOOOI.D012 RX41 JR See Pl• 3 Book 93-04 Q 

4113193 19:00 ACN i11111111111• blank RX4IOOI .D013 RX41 JR See Pl· 3 Boot 93-04 Q 

4116193 II :00 Aulac:al I STD/25 llx412001.D02 llx412 JR Supelco 6l~Mix 
Lat No. LA33993 

4/16193 11:34 Autocal 2 STD/50 llx412001.DOJ llx412 JR Supelco 6l~Mix 
Lat No. LA33993 

4/16193 12:0S Autocal 3 STD/100 llx41200I.D04 llx412 JR Supelco 61~MiX 
Lat No. LA33993 

4/16193 12:36 Rx 4/12 Rx412001.D05 llx412 JR Nalcboot 93-04; Pl· 2 

4/16193 13:06 Reap• blank A 4/15 Rx412001.D06 llx412 JR Nalcboot 93-04; Pl• 6 

4/16193 13:37 Reaplll blank 8 4/15 llx412001.D07 Rx412 JR Nalcboot 93-04; Pl• 2 

4/16193 14:07 Reaplll Blank C 4/15 llx412001.DOI Rx412 JR Nalcboot 93-04; Pl• 6 

4/19193 15:27 Autocal I STD/25 llx415001.D01 Rx415 JR Supelco PAR Mix 
Lat No. LA 33993 

4/19193 15:57 Autocal 2 STD/SO llx415001.D02 Rx415 JR Supelco PAR Mix 
Lat No. LA 33993 

' 
4/19193 16:21 Autocal 3 STD/100 llx415001.DOJ Rx415 JR Supelco PAR Mix 

Lat No. LA 33993 

4/19193 16:59 Rx4/15 llx415001.D04 Rx415 JR Nalcboot 93-04; Pl· 10 

4/19193 17:29 SpiuA4/I Malrix 1piu 4/1 llx415001.D05 Rx415 JR Nalcboot 93-04; Pl· 11 

4119193 11:00 Spiu B 411 Matrix 1piu 4/1 llx415001.D06 Rx415 JR Nolcbook 93-04; Pl• 11 

4/19193 11:31 SpiuC 4/1 Matrix 1pite 4/1 Rx415001.D07 Rx415 JR Nolcboot93-04; Pl· II 

4/19193 19:01 Rx4/I Umpited 111111le Rx41500I.DOI Rx415 JR Nalcboot 93-04; Pl• 11 

4/19193 19:32 Spite STD A Spite 11d Rx415001.D09 Rx415 JR Notebook 93-04; Pl• 11 

4/19193 20:03 Spite STD B Spite STD Rx415001.DOI0 Rx415 JR Not.eboot93-04; Pl· II 

4/19193 20:33 SpiteSTDC Spite STD Rx415001.D01 l Rx415 JR Nolcboot 93-04; Pl• 11 
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Dale S..ple S..ple t1le MIIW t1le 
Allayed Tillle ID O.Cripda N_. N-• Openar c---. Refera£e 

4/19193 21:04 ACN Spite STD Rx41SOOI.D0l2 Rx415 JR Notebook 93-04; Pl· II 

4/21193 10:26 Auloeal I STD/25 Rx419001.D0I Rx4l9 TS Supclco PAR Mix 
Lot No. LA 33993 

4nll93 10:57 Auloeal 2 STD/50 Rx41900I .DO'l Rx4l9 TS Supclco PAR Mix 
Lot No. LA 33993 

4nll93 11:21 Autocal 3 STD/100 Rx4l900I .D03 Rx419 TS Supclco PAR Mix 
Lot No. LA 33993 

4nll93 11:51 Rx 4/19/93 Reactor 4/19 Rx4l9001.D04 Rx4l9 TS Nocebook 93-04; Pl· 10 

4/21193 12:29 ACN Rx419001.D05 Rx419 TS Notebook 93-04; Pl· 10 

4/26193 14:41 Autocal 1 STD/25 Rx42200I .D01 Rx422 JR Supelco PAR Mix 
Lot No. LA 33993 

4/26193 U:11 Autoc■l 2 STD/50 Rx422001.DO'l Rx422 JR Supclco PAR Mix 
Lot No. LA 33993 

4/26193 U:42 Autoc■l 3 STD/100 Rx422001.D03 Rx422 ~ Supclco PAR Mix 
Lot No. LA 33993 

4/26193 16:13 Rx A4/22 RcaclOr 4/22/93 Rx422001.D04 Rx422 JR Noceboot93-04; Pl· 19 

4/26193 16:43 Rx B 4/22 Rx42200I .D05 Rx422 JR Nocebook 93-04; Pl• 19 

4/26193 17:14 Rx C 4/22 Rx42200I .D06 Rx422 JR Nocebook 93-04; Pl· 19 

4/26193 17:45 ACN lmtrumelll blank Rx42200I .D07 Rx422 JR Nocebook 93-04; Pl· 19 

4/21193 12:25 Autocal I STD/25 Rx42700I .DOI JR Supclco PAR Mix 610 
Lot No. LA 33993 

4/21193 13:05 Autoc■l 2 STD/50 Rx42700I .DOI JR Supclco PAR Mix 610 
Lot No. LA 33993 

4/28193 13:36 Autoc■l 3 STD/100 Rx42700I .DOI JR Supclco PAH Mix 610 
Lot No. LA 33993 

4/28193 14:06 Rx 4/26 Rx42700I .DOI JR Notebook 93-04; Pl· 29 



14 

Date S-ple S-ple ... ..... ... 
Allayed Tlae ID Da:ripdaa N- N- 0,... c-a.... ..,___ 

5nm 2:30 Aulocll I ffD/25 Rd40001.DOI llx54 JR Supelco PAR Mix 
Lal No. LA 33993 

5nm 2:30 Aulocll 2 STD/50 Rd40001.D02 llx54 JR Supelco PAR Mix 
Lal No. LA 33993 

Sn/93 2:30 Autocal 3 STD/100 llx540001.DOJ llx54 JR Supelco PAR Mix 
Lal No. LA 33993 

5nm 2:30 Reactor 5/4/93 llx540001.D04 llx54 JR Naleboot 93--04; Pl· 29 

5n193 2:30 Reactor 5/4/93 Rx540001.D05 llx54 JR Naleboot 93--04; Pl· 29 

5n/93 2:30 Boalc SIUdy 5/4/93 Rx540001.D06 llx54 JR Naleboot 93--04; Pl• 29 

5/11/93 11:45 Extnct alaa wood Rx aolvelll rime Rx540001.D07 llx54 TSS QAcbect 

5/11/93 11:45 Extnct nal1ene Rx aolvelll rinN Rx540021.D06 llx54 TSS QAchect 

5/12/93 11:11 Autocal I STD/25 Rx510001.DOI Rx56 TSS 

5/12/93 11:49 Autocal 2 STD/50 Rx510001.D02 llx56 TSS 

5/12/93 12:20 Autocal 3 STD/100 Rx510001.DOJ b56 TSS 

5/12/93 12:50 Final Rx A 5/6/93 Rx510001.D04 b56 TSS Naleboot 93--04; Pl· 36 

5/12/93 13:21 Fiml Rx B 5/6/93 Rx510001.D05 llx56 TSS Nateboot 93--04; Pl· 36 

5/12/93 13:52 Final Rx C 5/6/93 lld 10001.D06 llx56 TSS NOlcboot 93--04; Pl· 36 

5/12/93 14:25 Walh lludae A Rx510001.D07 b56 TSS NOlcboot 93--04; Pl· 36 

5/12/93 14:5.S Walh lludae B Rx5 IOOOI.DOI llx56 TSS NOlcboot 93--04; Pl· 36 

5/12/93 16:40 Walh llud,eC Rx510001.D09 llx56 TSS NOlcboot 93--04; Pl· 36 

5/12/93 17:11 Gia■■ wool extnict Rx510001.DOIO llx56 TSS NOlcboot 93--04; Pl· 37 

5/12/93 17:41 Rx extnict Rx5 IOOOI.DOII llx56 TSS N01cboot93--04;p1.37 
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... Sample s-,ae Fie MIIW ,. 
Aaa.,111 Time ID O.ripdaa N- Name Operator C-ama ........ 

5f'JIJ/93 20:47 Auloeal I PAHCHKOOI .D01 3RD party cbeck PAHCHK JR Supelco PAH Mix 610 
llaadanl Lal No. LA 33993 

5f'JIJ/93 21:11 Auloeal2 PAHCHKOOl .001 3RD party cbeck PAHCHK JR Supelco PAH Mix 610 
llaadanl Lal No. LA 33993 

5f'JIJ/93 21:49 Au1oea13 PAHCHKOOI .D03 3RD party check PAHCHK JR Supelco PAH Mix 610 
llaadanl Lal No. LA 33993 

5f'JIJ/93 22:19 100 a,/ul ff AS PAH PAHCHKOOl .004 3RD pa..ay check PAHCHK JR Notabook 93--04: Pl 49 
STD llandanl 

5f'JIJ/93 22:50 IO a,/ul ff AS PAH PAHCHKOOl .005 3RD party check PAHCHK JR Notebook 93--04: Pl 49 . 
STD, 3RD party check lllndanl 

5f'JIJ/93 23:21 50 a,/ul ff AS PAH PAHCHKOOl .006 3RD party check PAHCHK JR Notebook 93--04: Pl 49 
STD, 3RD party check llandanl 

5/20/93 23:51 25 n,/ul ff AS PAH PAHCHKOOI .D07 3RD party check PAHCHK JR Notabook 93--04: Pl 49 
STD, 3RD party check llladanl 

5/21/93 00:22 I a,/ul ff AS PAH PAHCHKOOI .DOI 3RD party check PAHCHK JR Notebook 93-04: Pl 49 
' STD, 3RD party check lllndanl ' 



C. Method Blanks 
----· 0 00 -- . 

The frequency of method blank analysis is shown on the HPLC run log. These blanks were 
run with each sample batch as shown on the HPLC run log. The QC acceptance criteria for 
all blanks was non-detect. Results of the matrix blank analyses did not indicate the presence 
of any compounds. Preparation of samples was documented in the laboratory notebook. 

D. Matrix Spike/Matrix Spike Duplicates 

The frequency of matrix spikes analysis is shown on the HPLC run log. Spikes were run 
with each sample batch. QC acceptance criteria for recoveries was from 50 to 120 percent. 
Results of the analyses are included. Preparation of samples was documented in the 
laboratory notebook. · 

E. Laboratory Control Standards 

The HPLC was calibrated prior to each sample batch analyml. In addition, analysis of a 
third-party laboratory check standard was conducted. · 



I 

b 

Sample Identification 

B(a)A 

Chrysene 

B(b)F 

B(k)F 

B(a)P 

D(a,h)A 

B(g,h,i)P 

Indeno 

Matrix Spike Recoveries and Laboratory 
Standards Check 

Batch T3 Sample 1 of 3 
Weston Batch and Bioslurry Investigations 

IT Project No. 408491 

Standard Spike 
Standard Spike Concentration Soll Spike 

Concentration (ug) Measured (ug) Recoveries (ug) 

1,940- 1,950b 1,870 

4,130 4,085 4,070 

7,155 7,075 6,790 

3,545 3,530 3,105 

5,515 5,495 5,190 

11,840 11,780 10,180 

6,325 6,270 5,280 

2,980 2,955 2,770 

Soll Spike 
Recoveries(~) 

96 

99 

95 

88 

94 

86 

83 

93 

Measured concentration immediately following preparation. Concentrations were analyzed against a certified standard 
compared to a third-party laboratory check standard. Laboratory spike standards were manually prepared to increase 
concentrations substantially above background sample levels. 

Standard spike concentration determined prior to soil spike analysis. 



Matrix Spike Recoveries and Laboratory 
Standards Check 

Batch T3 Sample 2 of 3 
Weston Batch ~nd Bioslurry Investigations 

IT Project No. 408491 

Standard Spike 
Sample Identification Standard Spike Concentration Soll Spike Soil Spike 

• 

" 

Concentration (ug) Measured (ug) Recoveries (ug) Recoveries(~) 

B(a)A 1,940- 1,995" 1,871 96 

Chrysene 4,130 4,070 4,135 100 

B(b)F 7,155 7,100 6,900 96 

B(k)F 3,545 3,545 3,160 89 

B(a)P 5,515 5,430 5,325 97 

D(a,h)A 11,840 11,750 10,270 87 

B(g,h,i)P 6,325 6,395 5,440 86 

lndeno 2,980 2,975 2,790 94 

Measured concentration immediately following preparation. Concentrations were analyzed against a certified standard 
compared to a third-party laboratory check stand_ard. Laboratory spike standards were manually prepared to increase 
concentrations substantially above background sample levels. 

Standard spike concentration determined prior to soil spike analysis. 



• 

b 

Sample Identification 

B(a)A 

Chry,sene 

B(b)F 

B(k)F 

B(a)P 

D(a,h)A 

B(g,h,i)P 

Indeno 

Matrix Spike Recoveries and Laboratory 
Standards Check 

Batch T3 Sample 3 of 3 
Weston Batch and Bloslurry Investigations 

IT Project No. 408491 

Standard Spike 
Standard Spike Concentration Soil Spike 

Concentration (ug) Measured (ug) Recoveries (ug) 

1,940-· 1,875b 1,885 

4,130 4,240 4,005 

7,155 7,285 6,770 

3,545 3,565 3,090 

5,515 5,625 5,155 

11,840 11,990 10,170 

6,325 6,315 5,280 

2,980 3,005 2,760 

Soil Spike 
Recoveries(.,) 

97 

97 

95 

87 

93 

86 

83 

93 

Measured concentration immediately following preparation. Concentrations were analyzed against a certified standard 
compared to a third-party laboratory check standard. Laboratory spike standards were manually prepared to increase 
concentrations substantially above background sample levels. 

Standard spike concentration determined prior to soil spike analysis. 



Matrix Spike Recoveries and Labontory 
Standards Check 

Reactor 3/8 Sample 1 or 3 
Weston Batch and Bloslurry Investigations 

IT Project No. 408491 

Standard Spike 
Sample Identification Standard Spike Concentntlon Soil Spike Soil Spike 

. I 

" 

Concentntlon (ug) Measured (ug) Recoveries (ug) Recoveries ('II) 

B(a)A 1,940- 1,705" 1,765 91 

Chrysene 4,130 4,195 4,290 104 

B(b)F 1,lSS 1,015 1,445 104 

B(k)F 3,545 3,235 3,330 94 

B(a)P 5,SlS 4,710 4,890 89 

D(a,h)A 11,840 10,430 l0,3SS 87 

B(g,h,i)P 6,325 S,230 S,215 83 

Indeno 2,980 2,6SS 2,790 94 

Measured concentration immediately following pi:eparation. Concentrations were analyzed against a certified standard 
compared to a third-party laboratory check standard. Laboratory .spike standards were manually prepared to increase 
concentrations substantially above background sample levels. 

Standard spike concentration determined prior to soil spike analysis. 



I 

b 

Sample Identification 

B(a)A 

Chrysene 

B(b)F 

B(k)F 

B(a)P 

D(a,h)A 

B(g,h,i)P 

Indeno 

Matrix Spike Recoveries and Laboratory 
Standards Check 

Reactor· 3/8 Sample 2 of 3 
Weston Batch and Bloslurry Investigations 

IT Project No. 408491 

Standard Spike 
Standard Spike Concentration Soil Spike 

Concentration (ug) Measured (ug) Recoveries (ug) 

1,940- 1,73511 1,805 

4,130 4,175 4,265 

7,155 7,050 7,370 

3,545 3,245 3,275 

5,515 4,720 4,955 

11,840 10,515 10,190 

6,325 5,275 5,315 

2,980 2,665 2,770 

Soll Spike 
Recoveries ('II) 

93 

103 

103 

92 

90 

86 

84 

93 

Measured concentration immediately following preparation. Concentrations were analyzed against a certified standar4 
compared to a third-party laboratory check standard. Laboratory spike standards were manually prepared to increase 
concentrations substantially above background sample levels. 

Standard spike concentration determined prior to soil spike analysis. 



Matrix Spike Recoveries and Laboratory 
Standards Check 

Reactor 3/8 Sample 3 of 3 
Weston Batch and Bioslurry Investigations 

IT Project No. 408491 

Standard Spike 
Sample Identification Standard Spike Concentration Soil Spike Soll Spike 

• 

b 

Concentration (ug) Measured (ug) Recoveries (ug) Recoveries (.,) 

B(a)A 1,940- 1,7J5b 1,810 93 

Chrysene 4,130 4,180 4,375 106 

B(b)F 7,155 7,055 7,520 105 

B(k)F 3,545 3,245 3,380 95 

B(a)P 5,515 4,675 5,035 91 

D(a,h)A 11,840 10,670 10,405 88 

B(g,h,i)P 6,325 5,320 5,390 85 ' 

Indeno 2,980 2,700 2,815 94 

Measured concentration immediately following preparation. Concentrations were analytt.d against a certified standard 
compared to a third-party laboratory check standard. Laboratory spike standards were manually prepared to increase 
concentrations substantially above background sample levels. 

Standard spike concentration determined prior to soil spike analysis. 



• 

b 

Sample Identification 

B(a)A 

Chrysene 

·B(b)F 

B(k)F 

B(a)P 

D(a,h)A 

B(g,h,i)P 

lndeno 

Matrix Spike Recoveries and Laboratory 
Standards Check 

Reactor .3/19 Sample 1 or 3 
Weston Batch and Bioslurry Investigations 

IT Project No. 408491 

. Standard Spike 
Standard Spike Concentration Soll Spike 

Concentration (ug) Measured (ug) Recoveries (ug) 

1, 1641 9Slb 8SS 

2,478 2,601 2,991 

4,293 4,191 4,470 

2,127 1,938 2,079 

3,309 2,853 3,081 

7,104 6,876 7,656 

3,795 3,282 3,568 

1,788 1,650 1,873 

Soll Spike 
Recoveries(%) 

73 

121 

104 

98 

93 

108 

94 

105 

Measured concentration immediately following preparation. Concentrations were analy7.ed against a certified standard 
compared to a third-party laboratory check standard. Laboratory spike standards were manually prepared to increase 
concentrations substantially above background sample levels. 

Standard spike concentration determined prior to soil spike analysis. 



-

Ma~rix Spike Recoveries and Laboratory 
Standards Check 

Reactor 3/19 Sample 2 of 3 
Weston Batch and Bioslurry Investigations 

IT Project No; 408491 

Standard Spike 
Sample Identification Standard Spike Concentration Soll Spike Soil Spike 

I 

b 

Concentration (ug) Measured (ug) Recoveries (ug) Recoveries ('I,) 

B(a)A 1,1641 957'» . 861 74 

Chrysene 2,478 2,S44 2,976 120 

B(b)F 4,293 4,203 4,515 10S 

B(k)F 2,127 1,93S 2,106 99, 

B(a)P 3,309. 2,856. 3,111 94 

D(a,h)A 7,104 6,933 7,710 109 
. 

B(g,h,i)P 3,19S 3,189 3,S92 95 

lndeno 1,788 
. 1,650 1,867 104 

Measured concentration immediately following preparation. Concentrations were analyzed against a certified standard 
compared to a third-party laboratory check standard. Laboratory spike standards were manually prepared to increase 
concentrations substantially above background sample levels. 

Standard spike concentration determined prior to soil spike analysis. 



I 

b 

Sample Identification 

B(a)A 

Chrysene 

B(b)F 

B(k)F 

B(a)P 

D(a,h)A 

· B(g,h,i)P 

Indeno 

Matrix Spike Recoveries and Laboratory 
. Standards Check 

Reactor 3/19 Sample 3 of 3 
Weston Batch and Bloslurry Investigations 

IT Project No. 408491 

Standard Spike 
Standard Spike Concentration Soll Spike 

Concentration (ug) Measured (ug) Recoveries (ug) 

1, 1641 960" 600 

2,478 2,586 1,998 

4,293 4,212 2,889 

2,127 1,926 1,431 

3,309 2,862 1,953 

7,104 . 6,879 5,211 

3,795 3,168 2,479 

1,788 1,662 1,303 

Soll Spike 
Recoveries(.,) 

52 

81 

67 

67 

59 

73 

65 

73 

Measured concentration immediately following preparation. Concentrations were analyzed against a certified standard 
compared ·to a third-party laboratory check standard. Laboratory spike standards were manually prepared to increase 
concentrations substantially above background sample levels. 

Standard spike concentration determined prior to soil spike analysis. 



Sample Identification 

B(a)A 

Chrysene 

B(b)F 

B(k)F 

B(a)P 

D(a,h)A 

B(g,h,i)P 

Indeno 

Matrix Spike Recoveries and Laboratory 
Standards Check . 

Reactor 4/1 Sample 1 of 3 
Weston Batch and Bioslurry Investigations 

IT Project No. 408491 

Standard Spike 
Standard Spike Concentration Soll Spike 

Concentration (ug) Measured (ug) Recoveries (ug) 

3,600 3,433 3,008 

3,600 3,533 2,777 

3,600 3,243 2,425 

3,600 3,483 2,896 

3,600 3,453 3,150 

3,600 3~433 .. 2,853 

3,600 3,543 2,984 

3,600 3,473 2,920 

Soll Spike 
Recoveries ('Jf>) 

84 

77 

67 

80 

88 

79 

83 

81 



Sample Identification 

B(a)A 

Chrysene 

B(b)F 

B(k)F 

B(a)P 

D(a,h)A 

B(g,h,i)P 

Indeno 

Matrix Spike Recoveries and Laboratory 
Standards Check 

Reactor 4/1 Sample 2 of 3 
Weston Batch and Bloslurry Investigations 

IT Project No. 408491 

Standard Spike 
~tandard Spike Concentration Soil Spike 

Concentration (ug) Measured (ug) Recoveries (ug) 

3,600 3,403 3,267 

3,600 3,563 3,355 

3,600 3,253 2,869 

3,600 3,493 3,276 

3,600 3,493 
I 

3,634 . 

3,600 3,433 3,256 

3,600 3,543 3,400 

3,600 3,483 3,305 

Soll Spike 
Recoveries (~) 

91 -
93 

80 

91 

IOI 

90 

94 

92 



Sample Identification 

B(a)A 

Chrysene 

B(b)F 

B(k)F 

B(a)P 

D(a,h)A 

B(g,h,i)P 

lndeno 

Matrix Spike Recoveries and Laboratory 
Standards Check 

Reactor 4/1 Sample 3 of 3 
Weston Batch and Bioslurry Investigations 

IT Project No. 408491 

Standard Spike 
Standard Spike Concentration Soil Spike 

Concentration (ug) Measured (ug) Recoveries (ug) 

3,600 3,313 2,918 

3,600 3,703 2,653 

3,600 3,263 2,387 

3,600 3,493 2,803 

3,600 3,403 3,013 

3,600 3,533 2,817 

3,600 3,493 2,929 

3,600 3,493 2,830 

Soil Spike 
Recoveries (~) 

81 

74 

66 

78 

84 

78 

81 

79 



Sample Identification 

B(a)A 

Chrysene 

B(b)F 

B(k)F 

B(a)P 

D(a,h)A 

B(g,h,i)P 

Indeno 

Matrix Spike Recoveries and Laboratory 
Standards Check 

Reactor 4/8 Sample 1 of 3 
Weston Batch and Bioslurry Investigations 

IT Project No. 408491 

Standard Spike 
Standard Spike Concentration Soll Spike 

Concentration (ug) Measured (ug) Recoveries (ug) 

3,600 3,313 1,989 

3,600 3,503 1,962 

3,600 3,183 1,784 

3,600 3,383 1,944 

3,600 4,013 2,412 

3,600 3,403 1,924 

3,600 3,643 2,122 

3,600 3,393 · 1,978 

Soll Spike 
Recoveries(%) 

55 

55 

so 
54 

67 

53 

59 

55 



Sample Identification 

B(a)A 

Chrysene 

B(b)F 

B(k)F 

B(a)P 

D(a,h)A 

B(g,h,i)P 

lndeno 

Matrix Spike Recoveries and ·Laboratory 
. Standards Check 
Reactor 4/8 Sample 2 of 3 

Weston Batch and Bioslurry Investigations 
~ Project No.· 408491 

Standard Spike 
Standard Spike Concentration Soil Spike 

Concentration (ug) Measured (ug) Recoveries (ug) 

3,600 3,353 3,100 

3,600 3,453 3,145 

3,600 3,173 2,983 

3,600 3,373 3,109 

3,600 3,933 4,039 

3,600 3,423 3,082 

3,600 3,623 3,424 

3,600 3,413 3,179 

Soil Spike 
Recoveries(.,) 

86 

87 

- 83 

86 

112 

86 

95 

88 



Sample Identification 

B(a)A 

Chrysene 

B(b)F 

B(k)F 

B(a)P 

D(a,h)A 

B(g,h,i)P 

Indeno 

Matrix Spike Recoveries and Laboratory 
Standards Check 

Reactor 4/8 Sample 3 of 3 
Weston Batch and Bioslurry Investigations 

IT Project No. 408491 

Standard Spike 
Standard Spike Concentration Soil Spike 

Concentration (ug) Measured (ug) Recoveries (ug) 

3,600 3,413 3,166 

3,600 3,403 3,213 

3,600 3,163 2,979 

3,600 3,373 3,177 

3,600 3,943 4,145 

3,600 3,413 3,218 

3,600 3,593 3,SSO 

3,600 3,413 3,244 

Soil Spike 
Recoveries(~) 

88 

89 

83 

88 

11S 

89 

99 

90 



~ote: 

Compounck 

Naphthalene (ug/ml) 

Acenaphthylene (ug/ml) 

Acenaphthene (ug/ml) 

Fluorene (ug/ml) 

Phenanthrene (ug/ml) 

Anthracene (ug/ml) 

Fluoranthene (ug/ml) 

Pyrene (ug/ml) 

B(a)A (ug/ml) 

Chrysene (ug/ml) 

B(b)F (ug/ml) . 

B(k)F (ug/ml) 

B(a)P (ug/ml) 

D(a,h)A (ug/ml) 

B(g,h,i)P (ug/ml) 

Indeno(l ,2,3-cd)pyrene (ug/ml) 

Third-Party Laboratory Check Standard Results 
IT Project No. 408491 

Concentntion of Restek Standards 

100111/ml 80 ug/ml so ug/ml 

98.96 80.87 50.73 

89.02 71.88 44.95 

77.48 76.94 41.19 

93.91 74.95 48.29 

90.58 73.78 47.53 

67.91 58.32 41.11 

91.24 74.54 47.69 

100.6 79.44 46.19 

87.34 72.21 46.48 

97.34 78.02 49.91 

91.34 73.93 47.26 

89.51 73.06 46.89 

105.0 83.67 52.23 

94.04 76.13 48.18 

100.7 81.86 50.97 

95.06 76.76 48.89 

25 ug/ml 1 ug/ml 

25.21 1.24 

22.51 1.26 

19.95 2.76 

24.57 1.02 

24.46 1.03 

22.55 0.95 

24.31 1.04 

25.21 1.09 

23.73 1.00 

25.46 1.04 

24.10 0.98 

24.03 1.00 

25.69 0.94 

24.41 1.35 

25.56 1.03 

24.98 1.10 

A I 00-ug,nu Restek P AH stanaar1 was rece1vea from 11 ,~alyllcal Services ( fA5). 5enal 011ut1ons ot the stock stanoara were p ar~ rep 
by the BAC. The table illustrates the compound concentrations based on Supelco standards used for all BAC PAH analyses. A description 
of BAC calibration standards are provided in the project laboratory notebook, page 5, Book 93-04. 



fote: 

Compounds 

Naphthalene (ug/ml) 

Acenaphthylene (ug/ml) 

Acenaphthene (ug/ml) 

Fluorene (ug/ml) 

Phenanthrene (ug/ml) 

Anthracene (ug/ml) 

Fluoranthene (ug/ml) 

Pyrene (ug/ml) 

B(a)A (ug/ml) 

Chrysene (ug/ml) 

B(b)F (ug/ml) 

B(k)F (ug/ml) 

B(a)P (ug/ml) 

D(a,h)A (ug/ml) 

B(g,h,i)P (ug/ml) 

[ndeno( 1,2,3-cd)pyrene (ug/ml) 

1bird-Party Labontory Check Standard Results 
IT Project No. 4084,1 

Concentration of Restek Standards 

100 ug/ml 80 ug/ml 50 ug/ml 

98.96 80.87 50.73 

89.02 71.88 44.95 

77.48 76.94 41.19 

93.91 74.95 48.29 

90.58 73.78 47.53 

67.91 58.32 41.11 

91.24 74.54 47.69 

100.6 79.44 46.19 

87.34 72.21 46.48 

97.34 78.02 49.91 

91.34 73.93 47.26 

89.51 73.06 46.89 

105.0 83.67 52.23 

94.04 76.13 48.18 

100.7 81.86 50.97 

95.06 76.76 48.89 

25 ug/ml 1 ug/ml 

25.21 1.24 

22.51 1.26 

19.95 2.76 

24.57 1.02 

24.46 1.03 

22.55 0.95 

24.31 1.04 

25.21 1.09 

23.73 1.00 

25.46 1.04 

24.10 0.98 

24.03 1.00 

25.69 0.94 

24.41 1.35 

25.56 1.03 

24.98 1.10 
A 1w-ug1m1 ResteK PAH stanaan was receavea rrom 11 Analyt1caa :services • 1~ASJ. serial dilutions of the stock standard were prepam 
by the BAC. The table illustrates the compound concentrations based on Supelco standards used for all BAC PAH analyses. A description 
of BAC calibration standards are provided in the project laboratory notebook, page 5, Book 93-04. 



·p. Preparation Logs 

Sample collection dates, locations, and collector identification were documented in the daily 
log section of the project-specific laboratory notebook. Copies of all laboratory notebook 
pages referring to the preparation of project samples, standards, blanks, and spikes were 
provided to Weston. 

G. Calculations 

Analyte concentrations were determined automatically by ·the HPLC. The basis of this 
determination was interpolation from linear regressed, three-point calibration (See example 
provided). Copies of all chromatograms and HPLC methods were supplied to Weston. 



APPENDIX I 
MASS BALANCE SPREADSHEET 

weston/tmcbpl 



WESTON BIOSLURRY REACfOR DATA 

REACTOR REACTOR REACTOR FEED 
REACTOR SOLIDS DRY SOLID SLURRY FEED SOLIDS EFFLUENT 

DATE VOLUME CONC. WEIGHT SAMPLE FLOW CONC. FLOW 
V X N ao XO ae 

1993 CL) (gr/kg) (kg) CL/day) CL/day) (gr/kg) CL/day) 

r 

1/25 60 267 19.112 o. 1 60 310 O.DO 
1/26 56 299 20.383 0.4 0 310 o.oo 
1/27 56 290 19.650 o. 1 0 310 o.oo 

1/C:O :~ .)UY ll, .. uo 11.1 8.6D .51D l.7D 
1/29 293 · 21.307 o. 1 2.80 310 2.70 
2/D1 60 284 20.533 0.4 2.80 295 2.33 
2/D2 60 302 22.070 0 2.80 295 2.80 
2/D3 60 302 22.070 0 2.80 295 2.80 
2/04 60 370 28.105 o. 1 2.80 313 2.70 
2/05 60 370 28.105 0 2.80 313 2.77 
2/07 60 370 28.105 0 2.80 313 2.80 
2/08 60 292 21.217 0.1 2.80 293 2.67 
2/09 60 292 21.217 0.3 2.80 293 2.50 
2/10 60 292 21.217 0 2.80 293 2.80 
2/11 60 294 21.401 o. 1 2.80 267 2.67 
2/12 60 294 21.401 0 2.80 267 2.80 
2/15 60 301 21.979 o. 1 2.80 309 2.67 
2/16 60 301 21.979 0.3 2.80 309 2.50 
2/17 60 301 21.979 0 2.80 309 2.80 
2/18 60 307 22.509 o. 1 2.80 286 2.67 
2/19 60 307 22.509 0 2.80 286 · 2.80 

lvelldE 60 ltd 22.t 3. i 298 Z.7 
2/22 60 298 21.724 0.75 2.80 299 2.02 
2/23 60 298 21.724 0 2.80 299 2.80 
2/24 60 298 21.724 0 2.80 299 2.80 
2/25 60 313 23.024 o. 1 2.80 299 2.67 
2/26 60 313 23.024 0 2.80 299 2.80 
3/01 60 308 22.601 o. 1 2.80 311 2.67 
3/02 60 308 22.601 0.3 2.80 311 2.50 
3/03 60 308 22.601 0 2.80 311 2.80 
3/04 60 314 23.117 o. 1 2.80 2118 2.80 
3/05 60 314 23.117 0 2.80 2118 2.80 
3/08 60 305 22.344 o. 1 2.80 286 2.63 
3/09 60 305 22.344 0.3 2.80 286 2.50 
3/10 60 305 22.344 0 2.80 286 2.80 
3/11 60 332 24.442 0.6 2.80 291 2.17 
3/12 60 332 24.442 0 2.80 291 2.80 
3/15 60 317 23.376 o. 1 2.80 286 2.67 
3/16 60 317 23.376 0.45 2.80 286 2.35 
3/17 60 317 23.376 0 2.80 286 2.80 
3/18 60 324 23.989 o. 1 2.80 288 2.67 
3/19 60 324 23.989 0 2.80 288 2.80 
3/22 60 327 24.250 o. 1 2.80 296 2.67 
3/23 60 327 24.250 0.3 2.80 296 2.50 
3/24 60 327 24.250 0 2.80 296 2.80 
3/25 60 329 24.438 0.15 2.80 287 2.57 
3/26. 60 329 24.438 0 2.80 287 2.80 
3/29 60 354 26.656 0.45 2.80 322 2.27 
3/30 60 354 26.656 0 2.80 322 2.73 
3/31 60 354 26.656 0 2.80 322 2.80 
4/01 60 345 25.502 0.15 2.80 336 2.57 

IATtH llllllSII 

4/01 60 345 25.502 0.15 2.80 336 2.57 
4/02 59.85 334 24.807 o. 14 0 0 
4/05 59.71 336 24.918 0.50 0 0 
4/08 59.21 328 24.024 0.39 0 0 
4/12 58.82 355 26.206 a.so 0 0 
4/15 58.32 335 24.265 0.245 0 0 
4/19 58.08 331 23.791 0.5 0 0 
4/22 57.51 340 24,371 o.5 0 0 
4/26 57.01 335 23.747 0.5 0 0 
4/29 56.51 339 23.171 0.5 0 0 
5/4 56.08 345 24.112 0.5 0 0 
5/6 58.84 363 25.632 0 0 0 

EFFLUENT 
SOLIDS RECYCLE 

CONC. FLOW 
Xe Qr 

(gr/kg) CL/day) 

c:o:, D.8 
285 0.8 
259 0.8 
259 0.8 
259 0.8 
264 0.8 
264 a.a 
264 0.8 
253 0.8 
253 0.8 
253 a.a 
232 0.8 
232 a.a 
264 0.8. 
264 0.8 
264 a.a 
259 a.a 
259 0.8 

au a.a 
245 a.a 
245 0.8. 
245 0.8 
257 0.8 
257 0.8 
261 a.a 
261 a.a 
261 0.8 
253 a.a 
253 o.a 
258 a.a 
258 a.a 
258 0.8 
254 0.8 
254 a.a 
283 a.a 
283 0.8 
283 0.8 
267 0.8 
267 0.8 
264 0.8 
264 0.8 
264 0.8 
296 0.8 
296 0.8 
325 a.a 
325 a.a 
325 a.a 
320 a.a 

320 o. 

Weston 
Project : 408491·003·20 
rews5•KT 8/09/93 
ac : /"-.Z, 
RECYCLE RECYCLE 

SOLIDS SLURRY BSRT HR1 
CONC. SAMPLE N•7/5/(Ne V/Q1 

xr •Sra+Sr) •7/! 
(mg/kg) CL/day) (days) (day! 

1. 

,Slit u JC:,O II. 
307 0 32.8 3 
420 0.067 33.9 3 
420 0 38. 1 3 
420 0 38. 1 3 
420 0 46.6 3, 
420 0.033 47.0 31 
420 0 47.5 31 
419 0.033 36.9 31 
419 0 36.7 31 
419 0 37.7 31 
427 0.033 40.9 31 
427 0 42.1 31 
417 0.033 36.5 3( 
417 0 36.2 3( 
417 0 37.2 31 
400 0.033 38. 1 31 
400 0 38.9 31 

40& 38.8 28.! 

405 0.033 36.4 3C 
405 0 40.1 30 
405 0 4D.1 30 
424 O.D33 39.2 30 
424 0 4D.1 3C 
440 0.033 37.9 30 
440 D 37.6 30 
440 D 38.7 30 
433 D 39. 1 30 
433 0 41.D 30 
429 0.067 37.6 30 
429 0 37.6 30 
429 0 38.8 30 
445 0.033 39.0 30 
445 0 43.2 30 
448 0.033 35.8 30 
448 0 35.2 30 
448 0 36.4 30 
448 0.033 39. 1 30 
448 0 40.1 30 
450 0.033 40.0 30 
450 0 39.5 30 
450 0 41.0 30 
407 0.08 35.2 30 
407 0 36.1 30 
411 0.08 33.9 30 
411 0 36. 1 30 
411 0 35.2 30 
401 0.08 33.7 3C 

401 0.08 33.7 30 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



WESTON BIOSLURRY REACTOR DATA 

REACTOR EFFLUENT REAC SP RECYC SP DRY SOLID FEED DRY SOLID ACTUAL 
DRYS DRYS DRYS DRYS REMAINED DRYS REMAINED FEED 

DATE (DS1) Dry solid 
N Ne Sra Sr N•N••Sra•Sr No DS1 ♦No (A) 

1993 (kg) (kg/day) (kg/day) (kg/day) (kg/day) (kg/day) (kg/day) (kg/day) 

1/25 19.112 0 0.032 0 19.080 I 22.7471 I 19.080 I 22.748 
1/26 20.383 0 0.146 0 20.238 0 20.238 19.080 
1/27 19.650 0 0.035 0 19.615 0 19.615 20.238 

1/lO ,1 ... 110 o.o,,. 
0. "'"" 0 l0.1tY1t ~.,01 Zl.n:» T9.on 

1/29 21.307 0.874 0.036 0 20.397 1.062 21.459 23.755 
2/01 20.533 0.674 0.137 0.037 19.686 1.004 20.690 21.459 
2/02 22.070 0.810 0 0 21.260 1.004 22.265 20.690 
2/03 22.070 0.810 0 0 21.260 1.004 22.265 22.265 
2/04 21.105 0.791 0.047 0 27.260 1.074 28.334 22.265 
2/05 28.105 0.819 0 0.011 27.268 1.074 28.342 28.334 
2/07 28.105 0.121 0 0 27.277 1.074 28.351 28.342 
2/08 21.217 0.752 0.035 0.018 20.412 0.994 21.406 28.351 
2/09 21.217 0.704 0.106 0 20.407 0.994 21.401 21.406 
2/10 21.217 0.718 0 0 20.428 0.994 21.423 21.401 
2/11 21.401 0.679 0.036 0.011 20.669 0.893 21.561 21.423 
2/12 21.401 0.712 0 0 20.690 0.893 21.582 21.561 
2/15 21.979 0.719 0.037 0.011 21.135 1.051 22.193 21.582 
2/16 21.979 0.739 0.110 0 21.130 1.051 22.181 22.193 
2/17 21.979 0.821 0 0 21.151 1.051 22.209 22.181 
2/11 22.509 o.m 0.031 0.017 21.682 0.965 22.647 22.209 
2/19 22.509 0.110 0 0 21.699 0.965 22.664 22.647 

AVt11111111: 

2/22 21.724 0.547 0.272 0.017 20.881 1.011 21.906 22.664 
2/23 21.724 0.759 0 0 20.965 1.011 21.984 21.906 
2/24 21.724 0.759 0 0 20.965 1 .011 21.984 21.984 
2/25 23.024 0.766 0.031 0.011 22.202 1.011 23.220 21.984 
2/26 23.024 0.803 0 0 22.221 1.011 23.239 23.220 
3/01 22.601 0.779 0.031 0.019 21.765 1.066 22.831 23.239 
3/02 22.601 0.729 0.113 0 21.759 1.066 22.124 22.831 
3/03 22.601 0.817 0 0 21.784 1.066 22.850 22.124 
3/04 23.117 0.711 0.039 0 22.290 0.974 23.264 22.850 
3/05 23.117 0.711 0 0 22.321 0.974 23.302 23.264 
3/08 22.344 0.757 0.037 0.031 21.512 0.965 22.477 23.302 
3/09 22.344 0.720 0.112 0 21.513 0.965 22.471 22.477 
3/10 22.344 0.806 0 0 21.531 0.965 22.503 22.471 
3/11 24.442 0.613 0.244 0.019 23.565 0.984 24.549 22.503 
3/12 24.442 0.792 0 0 23.650 0.984 24.635 24.549 
3/15 23.376 0.157 0.039 0.020 22.460 0.965 23.425 24.635 
3/16 23.376 0.754 o. 175 0 22.446 0.965 23.411 23.425 
3/17 23.376 0.899 0 0 22.477 0.965 23.442 23.411 
3/18 23.919 0.799 0.040 · 0.020 23.130 0.974 24.104 23.442 
3/19 23.989 0.831 0 0 23.151 0.974 24.125 24.104 
3/22 24.250 0.789 0.040 0.020 23.401 1.006 24.407 24. 125 
3/23 24.250 0.739 0.121 0 23.390 1.006 24.396 24.407 
3124 24.250 0.821 0 0 23.422 1.006 24.429 24.396 
3/25 24.431 0.870 0.061 0.042 23.465 0.970 24.435 24.429 
3/26 24.438 0.947 0 0 23.491 0.970 24.461 24.435 
3/29 26.656 0.859 0.200 0.043 25.554 1.111 26.665 24.461 
3/30 26.656 1.034 0 0 25.623 1. 111 26.733 26.665 
3/31 26.656 1 .060 0 0 25.596 1.111 26.707 26.733 
4/01 25.502 0.956 0.064 0.041 24.442 1.161 25.610 26.707 

1 ■1111.H SY:n111 111 111 111 kg 

4/01 25.502 0.956 0.064 0.041 24.442 1 .161 25.610 26.707 
4/02 24.807 0 0.051 0 24.749 0 24.749 25.610 
4/05 24.911 0 0.209 0 24.709 0 24.709 24.749 
4/08 24.024 0 0.158 0 23.165 0 23.165 24.709 
4/12 26.206 0 0.223 0 25.983 0 25.983 23.165 
4/15 24.265 0 0.102 0 24.163 0 24.163 25.983 
4/19 23.798 0 0.207 0 23.590 0 23.590 24.163 
4/22 24.371 0 0.206 0 24.165 0 24.165 23.590 
4/26 23.747 0 0.211 0 23.536 0 23.536 24.165 
4/29 23.871 0 0.209 0 23.669 0 23.669 23.536 
5/4 24.182 0 0.212 0 23.970 0 23.970 23.669 
5/6 25.632 0 0.000 0 25.632 0 25.632 23.970 

wescon 
Project: 408491 
rews5·KT· 8/09/93 
QC : ('C_i3 

LOSS I 
DRYS LOSS 

Dry S 
A·N CA·N>JA 

(kg/day) Cl> 

3.636 I 16.0 
·1.303 ·6.8 
0.587 2.9 

• 1. "'~ ·'iii. 1 
2.448 10.3 
0.926 4.3 

·1.380 ·6.7 
0.194 0.9 

·5.841 ·26.2 
0.221 0.8 
0.236 0.1 
7.134 25.2 
0.119 0.9 
0.184 0.9 
0.021 o. 1 
0.160 0.7 

·0.397 ·1 .8 
0.2T4 1.0 
0.209 0.9 

·0.300 ·1.4 
0.131 0.6 

0.940 4. 1 
0.182 0.8 
0.259 1 .2 

·1 .041 ·4.7 
0.196 o.a 
0.631 2.7 
0.230 1.0 
0.223 1.0 

·0.267 ·1.2 
0.147 0.6 
0.958 4. 1 
0.133 0.6 
0.133 0.6 

·1.939 ·8.6 
0.107 0.4 
1.259 5.1 
0.050 0.2 
0.035 0.2 

·0.547 ·2.3 
0.115 0.5 

·0.125 ·0.5 
0.157 0.6 
0.146 0.6 

·0.010 ·0.0 
·0.003 -o.o 
·2. 195 ·9.0 
0.009 o.o 
0.077 0.3 
1 .204 4.5 

1.204 4.5 
0.803 3. 1 

·0.161 ·0.7 
0.685 2.8 

·2.340 ·9.8 
1. 711 6.6 
0.365 1.5 

·0.781 ·3.3 
0.418 1 .7 

·0.342 •1.5 
·0.513 -2.2 
• 1 .662 •6.9 

EFF•SPL TOTAL 
WASTED LC 

N-♦Sra•Sr N-♦S r 
/A ♦"A· 
Cl> (lli,J 

o. 1 I 1 I 

0.8 . 
0.2 ~• I 

4., ., ~ 

3.8 1 
4.0 
3.9 . ,:s 3.6 
3.8 ·22-1. 
3.0 : 2.9 
2.8 2i 
3.8 4.7 
3.7 4.5 
3.4 
3.3 j 

3.9 j 
3.8 4.0 
3.7 4.7 
3.7 ' 3.6 j 

. 

3.7 7 .. 
3.5 ' 3.5 ' 3.7 . 1.. 
3.5 4.3 
3.6 b ' 
3.7 4 
3.6 4 
3.6 2 
3.4 4.0 
3.6 7.7 
3.7 4 
3.6 4 
3.9 ·4 
3.2 3.7 
3.7 8.8 
4.0 4 . 
3.8 4 
3.7 1 
3.5 4 ... 
3.5 3.0 
3.5 4 ., 
3.4 4 
4.0 3 
3.9 3-. 
4.5 ·4.5 
3.9 3_9 
4.0 4 
4.0 8 

,.l •Mt•SUM 
(Sre)/M1 

4.0 8 
0.2 3 
0.8 2 
0.6 7.Z 
0.9 ·0.7 
0.4 7 . 
0.9 10 
0.9 8 
0.9 11.o 
0.9 12. 1 
0.9 11 .. 
0.0 6 I 



.... 

WESTON BIOSLURRY REACl'OR DATA 

NASS BALANCE OF 3.6 L, RECYCLE AND EFFLUENT 

1Ctlll,;U11C 
SLURRY DRY SOLID RECYCLE RECYCLE SLURRY 
Ra1t (3.6L/dlly) SLURRY SAMPLE <Sout) 

DATE (3.6L/day) NS1 SANPLE Dry S Qrt•Oet• 
3.6 src Sr •Src•Sra 

1993 (kg/day) (kg/day) (kl/day) (kg/day) (kg/day) 

1/25 I I I I I I 1/26 
1/27 

1/t.fJ 4.619 1.4Z7 g g "· 1,, 
1/29 4.363 1.271 0 0 4.166 
2/01 4.338 1 .232 0.087 0.037 4.214 
2/02 4.385 1.324 0 0 4.170 
2/03 4.385 1.324 0 0 4.170 
2/04 4.558 1.686 0 0 4.193 
2/05 4.558 1.686 0.043 o.018 4.188 
2/07 4.558 1.686 0 0 4.178 
2/08 4.360 1.273 0.043 o.018 4.177 
2/09 4.360 1.273 0 0 4.187 
2/10 4.360 1.273 0 0 4.157 
2/11 4.363 1.284 0.043 0.018 4.136 
2/12 4.363 1.284 0 0 4.114 
2/15 4.381 1.319 0.043 0.018 4.195 
2/16 4.381 1.319 0 0 4.205 
2/17 4.381 1.319 0 0 4.176 
2/18 4.399 1 .351 0.043 0.017 4.177 
2/19 4.399 1.351 0 0 4.158 

AVt:RAli~ 

2/22 4.374 1.303 0.043 0.017 4.221 
2/23 4.374 1.303 0 . 0 4.130 
2/24 4.374 1.303 0 0 4.130 
2/25 4.414 1 .381 0.043 0.018 4.189 
2/26 4.414 1 .381 0 0 4.169 
3/01 4.403 1.356 0.043 0.019 4.204 
3/02 4.403 1.356 0 0 4.215 
3/03 4.403 1.356 0 0 4.183 
3/04 4.417 1.387 0 0 4.285 
3/05 4.417 1.387 0 0 4.162 
3/08 4.396 1.341 o.oaa 0.038 4.192 
3/09 4.396 1.341 0 0 4.204 
3/10 4.396 1.341 0 0 4.172 
3/11 4.417 1.467 0.044 0.019 4.251 
3/12 4.417 1.467 0 0 4.1n 
3/15 4.424 1.403 0.044 0.020 4.252 
3/16 4.424 1.403 0 0 4.276 
3/17 4.424 1.403 0 0 4.233 
3/18 4.442 1.439 0.044 0.020 4.218 
3/19 4.442 1.439 0 0 4.196 
3/22 4.450 1.455 0.044 0.020 4.216 
3/23 4.450 1.455 0 0 4.229 
3/-24 4.450 1.455 0 0 4.194 
3/25 4.457 1.466 0.103 0.042 4.260 
3/26 4.457 1.466 0 0 4.234 
3/29 4.518 1.599 0.104 0.043 4.349 
3/30 4.518 1.599 0 0 4.216 
3/31 4.518 1.599 0 0 4.298 
4/01 4.435 1.530 0.103 0.041 4.305 

,.,u·t;;N SYalt" 

4/01 4.435 

I 
1.530 0.103 0.041 4.305 

4/02 0 0 0 0 0.174 
4/05 0 0 0 0 0.621 
4/08 0 0 0 0 0.482 
4/12 0 0 0 0 0.628 
4/15 0 0 0 0 0.304 
4/19 0 0 0 0 0.619 
4/22 0 0 0 0 0.623 
4/26 0 0 0 0 0.621 
4/29 0 0 0 0 0.623 
5/4 0 0 0 0 0.625 
5/6 0 0 0 0 0.000 

SLURRY 
(Wet) 

Re1C 
/Sout 

I 
1. fl 
1.05 
1.03 
1 .05 
1.05 
1.09 
1.09 
1.09 
1.04 
1 .04 
1.05 
1 .05 
1.06 
1 .04 
1 .04 
1 .05 
1.05 
1 .06 

1 .04 
1.06 
1 .06 
1.05 
1 .06 
1 .05 
1 .04 
1 .05 
1 .03 
1 .06 
1 .05 
1 .05 
1.05 
1.04 
1.06 
1 .04 
1.03 
1.05 
1 .05 
1.06 
1.0'6 
1 .05 
1.06 
1.05 
1.05 
1.04 
1 .07 
1 .05 
1 .03 

1 .03 

Weston 
Project: 
rewes5:K-l: 
QC: {p 

DRY SOLID 
(Nout) 
Nr+Ne+ 

•Sr•Sra 
(kg/day) 

1.lll 
1.210 
1 .285 
1.248 
1.248 
1.283 
1 .275 
1.266 
1.241 
1.246 
1.225 
1.179 
1.158 
1.278 
1.283 
1.262 
1.239 
1.222 

1.254 
1 .177 
1 .177 
1.265 
1.246 
1.299 
1.306 
1.280 
1.280 
1.241 
1.281 
1 .281 
1 .255 
1.347 
1.261 
1.389 
1.403 
1.372 
1.332 
1.312 
1.326 
1.337 
1.304 
1.393 
1.368 
1 .528 
1.459 
1.486 
1 .474 

1.474 
0.058 
0.209 
0.158 
0.223 
0.102 
0.207 
0.206 
0.211 
0.209 
0.212 
0.000 

I 

408491 
8/09/93 

DRY SOLID 

NS1/Nout 

T.17 
1.06 
0.96 
1 .06 
1.06 
1.31 
1.32 
1.33 
1.03 
1.02 
1 .04 
1.09 
1.11 
1 .03 
1 .03 
1 .05 
1.09 
1. 11 

1 .04 
1.11 
1..11 
1.09 
1.11 
1 .04 
1.04 
1 .06 
1.08 
1.12 
1.05 
1.05 
1.07 
1.09 
1.16 
1 .01 
1.00 
1.02 
1.08 
1.10 
1.10 
1.09 
1.12 
1.05 
1.07 
1.05 
1.10 
1.08 
1.04 

1.04 



WESTON BIOSLURRY REA.COOR DATA 

NASS BALANCE OF ORGANICS IN INFLUENT NASS BALANCE OF ORGANICS IN REACTOR 

Tin Ti .CPAN Tin T T T.CPAN Ti Ti Ti.CPAN Tx T.CPAN Tx 
DATE Air dry Oven dry Ti•No Air dry Oven dry CPAN Air dry Oven dry T-N Air dry Oven dry CPAN 

0.9684 0.9614 0.9634 0.9634 
1993 (mg/kgAD)(fflll/kg(l))(lr/day) c1111/ktAD>C1111/kgOD c1r/day> (1119/kgAD)(mg/kg(ID) (gr) (mg/kgAO)(mg/kg(I) (gr) 

, 
1,033 23.49 300.0 309.8 7.05 1,000 1,033 19.74 300.0 309.8 5.92 1/25 1,000 

1/26 0 0 21.05 6.31 
1/27 0 0 450 467.1 20.Z9 240.0 249.1 6.09 

1/lD 
1.10 0.33 22.00 6.60 1/29 

2/01 900.0 9Z9.4 0.93 270.0 278.8 0.28 320.0 332.2 6.82 210.0 218.0 4.48 
2/02 

0.28 7.33 2/03 0.93 4.81 
2/04 890.0 919.0 0.99 260.0 268.5 0.29 280.0 290.6 8.17 180.0 186.8 5.25 
2/05 
2/07 0.99 O.Z9 8.17 5.25 
2/08 990.0 1022.3 1.02 280.0 289.1 0.29 280.0 290.6 6.17 170.0 176.5 3.74 
2/09 
2/10 1 .02 0.29 6.17 3.74 
2/11 910.0 939.7 0.84 260.0 268.5. 0.24 220.0 228.4 4.89 120.0 124.6 2.67 
2/12 0.84 0.24 4.89 2.67 
2/15 1,000 1032.6 1.09 270.0 278.8 0.30 310.0 321.8 7.07 180.0 186.8 4.11 
2/16 
2/17 1.09 0.30 7.07 4. 11 
2/18 1,100 1135.9 1.10 230.0 237.5 0.23 370.0 384.1 8.64 160.0 166.1 3.74 
2/19 1.10 0.23 8.64 3.74 

AVERAlil: 

2/22 1,000 1032.6 1 .05 270.0 278.8 0.28 430.0 446.3 9.70 180.0 186.8 4.06 
2/23 
2/24 1.05 0.28 9.70 4.06 
2/25 720 743.5 0.76 220.0 227.2 0.23 500.0 519.0 11.95 180.0 186.8 4.30 
2/26 0.76 0.23 11.95 4.30 
3/01 1,100 1135.9 1.21 220.0 227.2 0.24 580.0 602.0 13.61 190.0 197.2 4.46 
3/02 
3/03 1 .21 0.24 13.61 4.46 
3/04 1,100 1135.9 1.11 200.0 206.5 0.20 600.0 622.8 14.40 170.0 176.5 4.08 
3/05 1.11 0.20 14.40 4.08 
3/08 1,090 1125.6 1 .09 300.0 309.8 0.30 620.0 643.6 14.38 200.0 207.6 4.64 
3/09 
3/10 1.09 0.30 14.38 4.64 
3/11 910 939.7 0.92 210.0 216.9 0.21 530.0 550.1 13.45 160.0 166.1 4.06 
3/12 0.92 0.21 13.45 4.06 
3/15 1,000 1032.6 1.00 230.0 237.5 0.23 660.0 685. 1 16.01 190.0 197.2 4.61 
3/16 
3/17 1.00 0.23 16.01 4.61 
3/18 1,100 1135.9 1. 11 260.0 268.5 0.26 750.0 771.5 18.68 230.0 238.7 5.73 
3/19 1.11 0.26 18.68 5.73 
3/22 1,200 1239.2 1 .25 290.0 299.5 0.30 740.0 768.1 18.63 190.0 197.2 4.78 
3/23 
3-/.24 1.25 0.30 18.63 4.78 
3/25 1,100 1135.9 1.10 210.0 216.9 0.21 820.0 851.2 20.80 170.0 176.5 4.31 
3/26 1.10 0.21 20.80 4.31 
3/29 1,100 1135.9 1.26 240.0 247.8 0.28 810.0 840.8 22.41 210.0 218.0 5.81 
3/30 
3/31 1.26 0.28 22.41 5.81 
4/01 790 815.8 0.95 250.0 258.2 0.30 860.0 884.9 22.57 280.0 288.1 7.35 

■1111.N 5UiTUI NOIIC var1 NOi iC var1 

4/01 790.0 815.8 0.95 250.0 258. 0.3 860.0 884.9 22.57 280.0 288.1 7.35 
4/02 0 0 840.0 856.3 21.24 260.0 265.0 6.57 
4/05 0 0 670.0 686.4 17.10 270.0 276.6 6.89 
4/08 0 0 570.0 589.5 14.16 220.0 227.5 5.47 
4/12 0 0 610.0 643.7 16.87 160.0 168.8 4.42 
4/15 0 0 750.0 791.4 19.20 190.0 200.5 4.86 
4/19 0 0 740.0 786.8 18.72 160.0 170. 1 4.05 
4/22 0 0 810.0 861.2 20.99 220.0 233.9 5.70 
4/26 0 0 820.0 864.0 20.52 210.0 221.J 5.25 
4/29 0 0 700.0 737.5 17.61 170.D 179. 1 4.28 
5/4 0 0 670.0 706.4 17.08 170.0 179.2 4.33 
5/6 0 0 560.0 587.4 15.06 170.0 171.J 4.57 

Weston 
Project •• oa 
westo5 8/ 
QC:tf.':') 

-
FEED/REACTOI 

X(mg/lct) l 
TOTAL CPI 
(Ti•T) Ti 
/Ti /T 

o.o ; 

54.8 f:: 

64.3 21 

68.4 30 

71.6 39 

75.7 53. 

68.8 33 

66.2 30. 

-
56.8 33 

30.2 17. 

47.0 13. 

45.2 14. 

42.8 33. 

41.5 !3. 

33.7 17. 

31.5 1. 

38.0 J4. 

25.1 8. 

26.0 ,2. 

·8.5 ,. 
-(Tl· TI), . 

\ ' J.O o. 
3.2 8. zz.,, "· H.4 ,. 

,P.3 41. 
• J.6 30. 
''.I J. 
Z.7 s. 
Z.4 5. 

-~.6 J7. 
:: .z 37. 
H.6 -a. 

-



WESTON BIOSLURRY REACl'OR DATA 

NASS BALANCE OF ORGANICS IN REACTOR 

FEED/REACTOR 
T T Ta T.CPAH T.CPAH TA "(mg/kl) " DATE Air dry Oven dry T.,. Air dry Oven dry CPAH TOTAL CPAH 

0.9634 0.9634 (Ti·T> (Ti•T) 
1993 (mg/kgAD)(mg/kgOD) (gr) (mg/kgAD)(mg/kgOD <gr> /Ti /Ti 

1/25 1,000 1,033 19.74 300.0 309.8 5.92 o.o 0.0 
1/26 21.05 6.31 
1/27 450 467.1 20.29 240.0 249.1 6.09 54.8 19.6 

1/te 
6.60 1/29 22.00 

2/01 320.0 332.2 6.82 210.0 218.0 4.48 64.3 21.8 
2/02 
2/03 7.33 4.81 
2/04 280.0 290.6 8.17 ·180.0 186.8 5.25 68.4 30.4 
2/05 
2/07 8.17 5.25 
2/08 280.0 290.6 6.17 170.0 176.5 3.74 71.6 39.0 
2/09 
2/10 6.17 3.74 
2/11 220.0 228.4 4.89 120.0 124.6 2.67 75.7 53.6 
2/12 4.89 2.67 
2/15 310.0 321.8 7.07 180.0 186.8 4. 11 68.8 33.0 
2/16 
2/17 7.07 4. 11 
2/18 370.0 384. 1 8.64 160.0 166.1 3.74 66.2 30.1 
2/19 8.64 3.74 

I IIVl:IIIIIOI: 

2/22 430.0 446.3 9.70 180.0 186.8 4.06 56.8 33.0 
2/23 
2/24 9.70 4.06 
2/25 500.0 519.0 11 .95 180.0 186.8 4.30 30.2 17.8 
2/26 11.95 4.30 
3/01 580.0 602.0 13.61 190.0 197.2 4.46 47.0 13.2 
3/02 
3/03 13.61 4.46 
3/04 600.0 622.8 14.40 170.0 176.5 4.08 45.2 14.6 
3/05 14.40 4.08 
3/08 620.0 643.6 14.38 200.0 207.6 4.64 42.8 33.0 
3/09 
3/10 14.38 4.64 
3/11 530.0 550.1 13.45 160.0 166.1 4.06 41.5 23.4 
3/12 13.45 4.06 
3/15 660.0 685.1 16.01 190.0 197.2 4.61 33.7 17.0 
3/16 
3/17 16.01 4.61 
3/18 750.0 771.5 18.68 230.0 238.7 5.73 31.5 11.1 
3/19 18.68 5.73 
3/22 740.0 768.1 18.63 190.0 197.2 4.78 38.0 34.1 
J/23 
3124 18.63 4.78 
3/25 . 820.0 851.2 20.80 170.0 176.5 4.31 25. 1 18.6 
3/26 20.80 4.31 
3/29 810.0 840.8 22.41 210.0 218.0 5.81 26.0 12.0 
3/30 
3/31 22.41 5.81 
4/01 860.0 884.9 22.57 280.0 288.1 7.35 ·8.5 ·11.6 

No1st var1 No1at var1 (Tl·l1)/ll 

" " 4/01 860.0 884.9 22.57 280.0 288.1 7.35 o.o 0.0 
4/02 840.0 856.3 21.24 260.0 265.0 . 6.57 3.2 a.o 
4/05 670.0 686.4 17 .10 270.0 276.6 6.89 22.4 4.0 
4/08 570.0 589.5 14.16 220.0 227.5 5.47 33.4 21.0 
4/12 610.0 643.7 16.87 160.0 168.8 4.42 27.3 41.4 
4/15 750.0 791.4 19.20 190.0 200.5 4.86 10.6 30.4 
4/19 740.0 786.8 18.72 160.0 170. 1 4.05 11.1 40.9 
4/22 810.0 861.2 20.99 220.0 233.9 5.70 2.7 ,a.a 
4/26 820.0 864.0 20.52 210.0 221.3 5.25 2.4 23.2 
4/29 700.0 737.5 17.61 170.0 179.1 4.28 16.6 37.8 
5/4 670.0 706.4 17.08 170.0 179.2 4.33 20.2 37.8 
5/6 560.0 587.4 15.06 170.0 178.3 4.57 33.6 38. 1 

Weston 
Project : 408491·003·20 
rewes5•1CT· 8/09/93 
ac: re 6 

Te Te 
q 

O(So·Se)/VX 
T•Me CPAH mg PAN/gr TSS 

TOTAL CPAH 
(gr/day) (gr/day) 

O.OD 0.00 1.229 0.369 

D.00 O.OD 

D.90 0.27 0.009 0.003 
0.22 0.15 0.035 0.006 

0.27 0.18 0.030 0.005 
0.23 0.15 0.027 0.005 

0.24 0.15 0.027 0.005 
0.22 0.13 0.038 0.007 

0.23 0.14 0.037 0.007 
0.16 0.08 0.032 0.007 
0.16 0.09 0.032 0.007 
0.25 0.15 0.038 0.007 

0.30 0.13 0.036 0.004 

AVtllAlill:U VALUE: o.u~, o.uuo 

0.24 0.10 0.037 0.008 

0.40 0.14 0.016 0.004 

0.47 0.15 0.033 0.004 

0.49 0.14 0.027 0.003 

0.49 0.16 0.027 0.006 

0.34 0.10 0.024 0.005 

0.59 0.17 0.018 0.003 

0.62 0.19 0.020 0.003 

0.61 0.16 0.026 0.006 

0.74 0.15 0.015 0.002 

0.72 0.19 0.020 0.003 

0.85 0.28 0.004 0.001 

AVEIAlil:11 VALUE: ----0.u.:.: 0.UUlt 
(for 12 date> 

0 0 
0.052 0.030 
0.055 0.005 . 0.049 0.011 
0.022 0.011 
0.009 0.007 
0.009 0.008 
0.003 0.003 
0.003 0.003 
0.008 0.005 
0.007 0.004 

. AVHAlil:0 VALUI: • 



WESTON BIOSLURRY REACTOR DATA 

NASS BALANCE OF ORGANICS II REACTOR 

T .CPAH 
FEED/REACTOR 

T T Tx T.CPAH Tx l<11111/k1) I 
DATE Air dry Oven dry T•N Air dry Oven dry CPAH TOTAL CPAN 

0.9634 0.9634 (Ti•T) <Ti•T) 
1993 (ffll/kgAD)(ffll/kg(ID) <tr> (fflll/kgAD)(fflll/kg(ID (gr> /Ti /Ti 

., 
1/25 1,000 1,033 19.74 300.0 309.8 5.92 a.a a.a 
1/26 21.05 6.31 
1/27 450 467.1 20.29 240.0 249.1 6.09 54.8 19.6 

l/C:D 
22.00 6.60 ·1/29 

2/01 320.0 332.2 6.82 210.0 218.0 4.48 64.3 21.8 
2/02 

4.81 2/03 7.33 
2/04 280.0 290.6 8.17 180.0 186.8 5.25 68.4 30.4 
2/05 
2/07 8.17 5.25 
2/08 280.0 290.6 6. 17 170.0 176.5 3.74 71.6 39.0 
2/09 
2/10 6.17 3.74 
2/11 220.0 228.4 4.89 120.0 124.6 2.67 75.7 53.6 
2/12 4.89 2.67 

33~0 2/15 310.0 321.8 7.07 180.0 186.8 4. 11 68.8 
2/16 
2/17 7.07 4. 11 
2/18 370.0 384. 1 8.64 160.0 166.1 3.74 66.2 30.1 
2/19 8.64 3.74 

,arr 

2/22 430.0 446.3 9.70 180.0 186.8 4.06 56.8 33.0 
2/23 
2/24 9.70 4.06 
2/25 500.0 519.0 11.95 180.0 186.8 4.30 30.2 17.8 
2/26 11.95 4.30 
3/01 580.0 602.0 13.61 190.0 197.2 4.46 47.0 13.2 
3/02 
3/03 13.61 4.46 
3/04 600.0 622.8 14.40 170.0 176.5 4.08 45.2 14.6 
3/05 14.40 4.08 
3/08 620.0 643.6 14.38 200.0 207.6 4.64 42.8 33.0 
3/09 
3/10 14.38 4.64 
3/11 530.0 550.1 13.45 160.0 166.1 4.06 41.5 23.4 
3/12 13.45 4.06 
3/15 660.0 685.1 16.01 190.0 197.2 4.61 33.7 17.0 
3/16 
3/17 16.01 4.61 
3/18 750.0 771.5 18.68 230.0 238.7 5.73 31.5 11. 1 
3/19 18.68 5.73 
3/22 740.0 768.1 18.63 190.0 197.2 4.78 38.0 34. 1 
3123 
3/24 18.63 4.78 
3/25 820.0 851.2 20.80 170.0 176.5 4.31 25.1 18.6 
3/26 20.80 4.31 
3/29 810.0 840.8 22.41 210.0 218.0 5.81 26.0 12.0 
3/30 
3/31 22.41 5.81 
4/01 860.0 884.9 22.57 280.0 288.1 7.35 ·8.5 ·11 .6 

NOIH var, NOIIC var, (TI•TI 'Tl 
I I 

4/01 860.0 884.9 22.57 280,0 218. 1 7.35 o.o o.o 
4/02 840.0 856.3 21.24 260.0 265.0 6.57 3.2 8.0 
4/05 670.0 686.4 17.10 270,0 276.6 6.89 22.4 4.0 
4/08 570,0 589.5 14.16 220.0 227.5 5.47 33.4 21.0 
4/12 610.0 643.7 16.87 160.0 168.8 4.42 27.3 41.4 
4/15 750.0 791.4 19.20 190.0 200.5 4.86 10.6 30.4 
4/19 740.0 786.8 18.72 160.0 170.1 4.05 11. 1 40.9 
4/22 810.0 861.2 20.99 220,0 233.9 5.70 2.7 18.8 
4/26 820.0 864.0 20.52 210,0 221,J 5.25 2.4 2:s.2 
4/29 700.0 737.5 17.61 170.0 179. 1 4.28 16.6 37.8 
5/4 670.0 706.4 17.08 170.0 179,2 4,33 20.2 37.8 
5/6 560.0 587.4 15.06. 170.0 178.3 4.57 33.6 38. 1 

Wescan 
Project:: 408491·003•20 
rewes5•1CT• 8/09/93 
QC: ~ -;a 

T• T• 
q 

Q(So·S•>IVX 
T•N• CPAN 11111 PAN/gr TSS 

TOTAL CPAN 
(gr/day) (gr/day) 

o.oo o.oo 1.229 0.369 

0.00 0.00 

0.90 0.27 0.009 0.003 
0.22 0.15 0.035 0.006 

0.27 0.18 0.030 0.005 
0.23 0.15 0.027 0.005 

0.24 0.15 0.027 0.005 
0.22. 0.13 0.038 0.007 

0.23 0.14 0.037 0.007 
0.16 0.08 0.032 0.007 
0.16 0.09 0.032 0.007 
0.25 0.15 0.038 0.007 

0.30 o. 13 0.036 0.004 

0.24 o. 10 0.037 0.008 

0.40 0.14 0.016 0.004 

0.47 0.15 0.033 0.004 

0.49 0.14 0.027 0.003 

0.49 0.16 0.027 0.006 

0.34 0.10 0.024 0.005 

0.59 0.17 0.018 0.003 

0.62 0.19 0~020 0.003 

0.61 0.16 0.026 0.006 

0.74 0.15 0.015 0.002 

0.72 0.19 0.020 0.003 

0.85 0.28 0.004 0.001 

- ·- ·- --OLIJE: l1.11co 11.1111::11 
(for 23 daHJ 

0 0 
0,052 0.030 
0.055 0,005 
0.049 0.011 
0.022 0.011 
0.009 0.007 
0,009 0.008 
o.oo:s 0,003 
0.00:s 0.003 
0.008 0.005 
0,007 0.004 

AVIKAlilU VALUI: 



WESTON BIOSLURRY REACfOR DATA 

NASS BALANCE OF TOTAL PAN 

Tx•Tin ACTUAL T ORGAN. X 
FEED REACTOR ·NS1C•Trc FEED IN LOSS LOSS FEED 

DATE Tin TX REMAINED REACTOR Ti .CPAH 
cio> Ao•Tx CAo·Tx)/Ao 

1993 Ctr/day) Ctr> <tr/day> Ctr> Ctr> ex, <tr/day) 

1/25 23.49 19.74 19.74 23.49 3.75 16.0 7.05 
1/26 0 21.05 2t.05 19.74 ·1.31 ·6.7 0 
1/27 

1/C:O 
22.00 21.95 0.33 1/29 1.10 

2/01 0.93 6.82 7.49 21.95 15.13 68.9 0.28 
2/02 

7.97 0.28 2/03 0.93 7.33 
. 2/04 0.99 8.17 8.81 7.97 -0.20 ·2.5 0.29 
2/05 

0.29 2/07 0.99 8.17 8.81 
2/08 1.02 6.17 6.94 8.81 2.65 30.0 0.29 
2/09 
2/10 1 .02 6.17 6.94 0.29 
2/11 0.84 4.89 5.56 6.94 2.05 29.5 0.24 
2/12 0.84 4.89 5.56 5.56 0.67 12. 1 0.24 
2/15 ·1 .09 7.07 7.87 5.56 -1.51 ·27.2 0.30 
2/16 
2/17 1.09 7.07 7.87 0.30 
2/18 1.10 8.64 9.35 7.87 -0.77 ·9.8 0.23 
2/19 1.10 8.64 9.35 9.35 0.70 7.5 0.23 

,AV1:1u1\n; 

2/22 1 .05 9.70 10.35 9.35 -0.35 -3.7 0.28 
2/23 
2/24 1 .05 9.70 10.35 0.28 
2/25 0.76 11.95 12.19 10.35 ·1 .60 ·15.4 0.23 
2/26 o.76 11.95 12.19 12.19 0.24 1.9 0.23 
3/01 1.21 13.61 14.28 12.19 -1.42 -11 .6 0.24 
3/02 
3/03 1.21 13.61 14.28 0.24 
3/04 1.11 14.40 14.91 14.28 -0.12 ·0.8 0.20 
3/05 1.11 14.40 14.91 14.91 0.52 3.5 0.20 
3/08 1.09 14.38 14.89 14.91 0.53 3.6 0.30 
3/09 
3/10 1.09 14.38 14.89 0.30 
3/11 0.92 13.45 13.87 14.89 1 .45 9.7 0.21 
3/12 0.92 13.45 13.87 13.87 0.42 3.0 0.21 
3/15 1 .oo 16.01 16.38 13.87 -2.15 ·15.5 0.23 
3/16 
3/17 1.00 16.01 16.38 0.23 
3/18 1.11 18.68 19.04 16.38 -2.29 ·14.0 0.26 
3/19 1. 11 18.68 19.04 19.04 0.36 1.9 0.26 
3/22 1 .25 18.63 19.13 19.04 0.41 2.2 0.30 
3/23 
3124 1.25 18.63 19.13 0.30 
3/25 1.10 20.80 21.00 19.13 -1.67 ·8.7 0.21 
3/26 1.10 20.80 21.00 21.00 0.20 0.9 0.21 
3/29 1.26 22.41 22.69 21.00 •1.41 ·6.7 0.28 
3/30 
3/31 1.26 22.41 22.69 0.28 
4/01 0.95 22.57 22.52 22.69 0.12 0.6 0.30 

TX TXI ~ 1111:ffllVIIL 
Tx•TSre Txs1•Txsi. 

4/01 0.95 22.57 22.52 22.69 0.12 0.6 0.30 
4/02 0 21.24 21.24 22.52 5.7 
4/05 0 17.10 17.15 23.8 
4/08 0 14.16 14.35 36.3 
4/12 0 16.87 17.15 23.8 
4/15 0 19.20 19.63 12.8 
4/19 0 18.72 19.23 14.6 
4/22 0 20.99 21.66 3.8 
4/26 0 20.52 21.37 5.1 
4/29 0 17.61 18.64 17.Z 
5/4 0 17.08 18.27 18.9 
5/6 0 15.06 16.39 27.2 

NASS BALANCE OF CPAH 

CPAH 
REACTOR Tx•Ti 
Tx.CPAH ·S1•Trc 

REMAINED 
<tr> <tr/day) 

5.92 12.97 
6.31 6.31 

6.60 6.62 
4.48 4.58 

4.81 4.90 
5.25 5.32 

5.25 5.32 
3.74 3.88 

3.74 3.88 
2.67 2.82 
2.67 2.82 
4. 11 4.23 

4. 11 4.23 
3.74 3.82 
3.74 3.82 

4.06 4.17 

4.06 4.17 
4.30 4.35 
4.30 4.35 
4.46 4.52 

4.46 4.52 
4.08 4.12 
4.08 4.12 
4.64 4.75 

4.64 4.75 
4.06 4.13 
4.06 4.13 
4.61 4.66 

4.61 4.66 
5.73 5.76 
5.73 5.76 
4.78 4.91 

4.78 4.91 
4.31 4.34 
4.31 4.34 
5.81 5.83 

5.81 5.83 
7.35 7.30 

TX Tai 
Tx•TSre 

7.35 7.30 
6.57 6.57 
6.89 6.91 
5.47 5.54 
4.42 4.53 
4.86 5.01 
4.05 4.22 
5.70 5.90 
5.25 5-.50 
4.28 4.57 
4.33 4.67 
4.57 4.94 

Weston 
Project : 408491·003·20 
rewes5·KT· 8/09/93 
QC: /Co 

ACTUAL T CPAH X 
FEED IN LOSS LOSS 
REACTOR 

(A1) A1·Tx ~A1•Tx)/A 
<tr> Ctr> CX> 

7.05 1.13 15.98 
12.97 6.65 51.31. 

6.62 2.15 32.41 

4.90 ·0.35 -7.22 

5.32 1.58 29.62 

3.88 1.22 31.31 
2.82 0.16 5.52 
2.82 ·1.28 ·45.54 

4.23 0.49 11.67 
3.82 0.08 2.04 

3.82 -0.24 -6.36 

4.17 ·0.13 ·3.05 
4.35 0.05 1 .21 
4.35 ·0.10 ·2.36 

4.52 0.44 9.73 
4.12 0.04 1.00 
4.12 ·0.52 ·12.58 

4.75 0.69 14.62 
4.13 0.07 1.68 
4.13 ·0.48 · 11.67 

4.66 ·1.07 ·22.94 
5.76 0.03 0.52 
5.76 0.97 16.93 

4.91 0.60 12.17 
4.34 0.03 0.65 
4.34 ·1.47 ·33.87 

5.83 ·1.52 ·26.01 

"R~MDVAL 
Tasl·Tas •• 

5.83 ·1.52 ·26.01 
7.30 9.9 

5.4 
24. 1 
37.9 
31.3 
42.2 
19. 1 
24.6 
37.3 
36.0 
32.3 



WESTON BIOSLURRY REACTOR DATA 

MASS BALANCE OF TOTAL PAH 

Tx+Tin ACTUAL T ORGAN T ORGAN. 
FEED REACTOR •MS1C+Trc FEED IN LOSS REMOVAL FEED 

DATE Tin Tx REMAINED REACTOR Ti.CPAH 
(Ao) Ao·Tx Ao·Tx 

1993 (gr/day) (gr) (gr/day> (gr) (gr> (gr/day) (gr/day> 

, 
7.05 1/25 23.49 19.74 19.74. 23.49 3.75 

1/26 0 21.05 21.05 19.74 • 1 .31 0 
1/27 

l/t.D .. 
1/29 1.10 22.00 21.95 0.33 
2/01 0.93 6.-82 7.49 21.95 15.13 15.13 0.28 
2/02 

0.28 2/03 0.93 7.33 7.97 
2/04 0.99 8.17 8.81 7.97 -0.20 0.00 0.29 
2/05 
2/07 0.99 8.17 8.81 0.29 
2/08 1 .02 6.17 6.94 8.81 2.65 2.65 0.29 
2/09 
2/10 1.02 6.17 6.94 0.29 
2/11 0.84 4.89 5.56 6.94 2.05 2.05 0.24 
2/12 0.84 4.89 5.56 5.56 0.67 0.67 0.24 
2/15 1 .09 7.07 7.87 5.56 -1.51 0.00 0.30 
2/16 
2/17 1 .09 7.07 7.87 0.30 
2/18 1.10 8.64 9.35 7.87 -o.n o.oo 0.23 
2/19 1.10 8.64 9.35 9.35 0.70 0.70 0.23 

AVERAGE AVERAGED VALUE : 1 .:1c 

2/22 1 .05 9.70 10.35 9.35 -0.35 0.00 0.28 
2/23 
2/21. 1.05 9.70 10.35 0.28 
2/25 0.76 11.95 12.19 10.35 ·1.60 0.00 0.23 
2/26 0.76 11.95 12.19 12.19 0.24 0.24 0.23 
3/01 1.21 13.61 14.28 12.19 ·1.42 0.00 0.24 
3/02 
3/03 1.21 13.61 14.28 0.24 
3/04 1.11 14.40 14.91 14.28 ·0.12 0.00 0.20 
3/05 1.11 14.40 14.91 14.91 0.52 0.52 0.20 
3/08 1.09 14.38 14.89 14.91 0.53 0.53 0.30 
3/09 
3/10 1 .09 14.38 14.89 0.30 
3/11 0.92 13.45 13.87 14.89 1.45 1.45 0.21 
3/12 0.92 13.45 13.87 13.87 0.42 0.42 0.21 
3/15 1.00 16.01 16.38 13.87 ·2.15 0.00 0.23 
3/16 
3/17 1.00 16.01 16.38 0.23 
3/18 1.11 18.68 19.04 16.38 ·2.29 0.00 0.26 
3/19 ,. 11 18.68 19.04 19.04 0.36 0.36 0.26 
3/22 1.25 18.63 19.13 19.04 0.41 0.41 0.30 
3/23 
3/24 1.25 18.63 19.13 0.30 
3/25 1.10 20.80 21.00 19.13 ·1.67 0.00 0.21 
3/26 1.10 20.80 21.00 21.00 0.20 0.20 0.21 
3/29 1.26 22.41 22.69 21.00 -1.41 0.00 0.28 
3/30 
3/31 1.26 22.41 22.69 0.28 
4/01 0.95 22.57 22.52 22.69 0.12 0.12 0.30 

Tll Txs AVERAGED VALUE : D.47 
Tx•TSr-1 gr-/day 

4/01 0.95 22.57 22.52 22.69 0.12 0.30 
4/02 0 21.24 21.24 22.52 1.28 
4/05 0 17.10 17.15 1.34 
4/08 0 14.10 14.35 1 .17 
4/12 0 16.87 17.15 0.49 
4/15 0 19.20 19.63 0.21 
4/19 0 18.72 19.23 0.18 
4/22 0 20.99 21.66 0.04 
4/26 0 20.52 21.37 0.05 
4/29 0 17.61 18.64 0.14 
5/4 0 17.08 18.27 0.13 
5/6 0 15.06 16.39 0.17 

AVERAGED VALUE 

Weston 
Project : 408491·003·20 
rewes5·KT· 8/09/93 
QC : i(-1:) 

MASS BALANCE OF CPAH 

CPAH ACTUAL T CPAH T CP, ... 
REACTOR Tx•Ti FEED IN LOSS REMOVAL 
Tx.CPAH ·S1•Tr-c REACTOR 

REMAINED (A1) A1·Tx A1·T 
(gr) (gr/day) (gr)· (gr) (gr/d 

5.92 12.97 7.05 1.13 
6.31 6.31 12.97 6.65 

6.60 6.62 
4.48 4.58 6.62 2.15 2. --

4.81 4.90 
5.25 5.32 4.90 -0.35 O.uu 

5.25 5.32 
3.74 3.88 5.32 1.58 ,. 
3.74 3.88 
2.67 2.82 3.88 1 .22 1.22 
2.67 2.82 2.82 0.16 0. ,,. 
4.11 4.23 2.82 • 1.28 0. 

4.11 4.2:S 
3.74 3.82 4.23 0.49 0.49 
3.74 3.82 3.82 0.08 0.08 

AV VALUE: u. 

4.06 4.17 3.82 ·0.24 0.00 

4.06 4.17 
4.30 4.35 4.17 ·0.13 0. 
4.30 4.35 4.35 0.05 o. 
4.46 4.52 4.35 ·0.10 O.uu 

4.46 4.52 
4.08 4.12 4.52 0.44 0. 
4.08 4.12 4.12 0.04 0. 
4.64 4.75 4.12 ·0.52 o. --
4.64 4.75 
4.06 4.13 4.75 0.69 0. 
4.06 4.13 4.13 0.07 0. 
4.61 4.66 4.13 ·0.48 0. 

4.61 4.66 
5.73 5.76 4.66 ·1.07 0. 
5.73 5.76 5.76 0.03 o. 
4.78 4.91 5.76 0.97 0. 

4.78 4.91 
4.31 4.34 4.91 0.60 0 ... 
4.31 4.34 4.34 0.03 0. 
5.81 5.83 4.34 · 1.47 0. 

5.81 5.83 
7.35 7.30 5.83 ·1.52 o.nn 

T.11 Tlls AVtRAGto VALUt : o. 
Tx•TSr-1 gr/da. 

7.35 7.30 5.83 ·1.52 
6.57 6.57 7.30 0.72 
6.89 6.91 0. 
5.47 5.54 o. 
4.42 4.53 o. 
4.86 5.01 0.16 
4.05 4.22 0.17 
5.70 5.90 o. 
5.25 5.50 0. 
4.28 4.57 0. 
4.33 4.67 0.011 
4.57 4.94 0.07 

AVlliRAGEO VALUE o. 

-

-

-
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IT CORPORA110N 
LIMITED SCOPE 

SURVEILLANCE CBECKLIST 

Proposal/Project Name: . e_ , {', W 6S It) AJ 
Proposal/Project Number: yost/91 Proposal/Project Manager:____.6 ..... , -=-P.::.:R@~A/::....... __ 

PmPosaJ Sunn 
_ Completed Go/N~ Form 
_ Request for Proposal 

- Document Review 

_ Quality Level Selection 
Cost calculations Verified 

_ Proposal Ismance Checklist 

PnllA1 fUe Suaey (identify only those categories reviewed) 
11:L: A. Conespondence _ J. Miscellaneous: 
=:_ B. •s1ant•: _ JC. Lab Dala/Cbkprints 
_JL C. Typed Originals _ L. Regulatory Submittals 
.J1-. D. Copies of Contracts/Proposal _ M. Refamce Mat.eria1s 

E. Field Data/Chkprints N. Site m Monitoring 
~ F. Calculations/Chkprints :2£: 0. Drawingfl'able Cbkprints 
:£ G. Reports from Others · P. Pmject Mgt. Records 
_ H. Copies of D' Deliverables IQ. QA Documentation 
_ I. Photograph5/Negatives _ Other: 

A=Acceptable, U = Unacceptable, l=lncomplete 
D · 1Ja4ina 

1. JUI ;,lk a,,a, u/1 etu/1214-r 
2 ..... _____________________ _ 3. _____________________ _ 

Cciaectlve Adlom 
Bemoosible Person Action to be Iakr:o SCl2 AC2 QAYalid 
l. _____ l __________ l I I 

2------~'-~---------' I ,---3. _____ ~I __________ I_/_I __ 

SCD=Scbeduled Completion Date, ACD=Actual Cmnpletion Date 
Comments 

cc: Proposal/Project 
S. Alvanas Central Files:_, __ Q Otbcr. 

QB-F42-R4 
Rev. DRAFI' 

. . ... .. .. . . -· ... -·--·-······- ..... -~ 
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[I] INTERNATIONAL 
TECHNOLOGY 
CORPORATION Memorandum 

To: 

From: 

Subject: 

K. Brown, Knoxville Date: February 8, 1993 

J. King, Knoxville~~ 

R.F. WESTON PROJECT FILE SURVEILLANCE 2/5/93 

On February 5, 1993 I performed a project file surveillance on R.F. Weston (Project 
No. 408491 ). The purpose of this surveillance is to verify that the IT QA program 
requirements as well as the project specific requirements have been met. 

File A - Correspondence: Incoming . 

• Page 2 of letter form Douglas Hanify, EIMCO Process Equipment 
Company, November 20, 1992 does not appear to have page 1. 

• Fax from Kerr-McGee Corporation has portions which are blackened out 
by fax transmission. 

Fila A - Correspondence: Outgoing 

• All out going correspondence appears to be in order. 

Fila C - Test Plan Revision (2) 

• Both documents are originals and not marked up drafts. 

Fila C - Contract 

• This file is in order. 

Fila D - Bids, Contracts and Specifications: Proposal 

• This file is in order. 

Fila F - Calculations and Calculation Chackprints 

• This file is in order. 

JJKI02-93/SMC/JJK180 
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K. Brown 

FIie G - Reports from Others 

• This file is in order. 

File H - IT Reports 

2 

• This file contained two final reports. 

File O - Drawings and Table Checkprints 

• This file is in order. 

File Q - Quality Records 

• This file is in order. 

February 8, 1993 

After performing this project surveillance for the R.F. Weston job, it appears the 
file is complete and in compliance with IT QA procedures. 

JJKJ02-83/SMC/JJK180 
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[i] INTERNATIONAL 
TECHNOLOGY 

. CORPORATION -Memorandum 

To: Kandi Brown Date: April 7, 1993 

Corrected Report Date: April 16, 1993 

From: Patti Carswell~ 

Subject: · Weston Project Audit Report 

An audit was performed by Merle Keever and myself on April 1 and 2, 1993 of the IT 
Corporation Biotechnology Application Center (BAC) in Knoxville. The scope of the audit 
was to determine compliance of work being performed on the above named project with 
the project work plan ("Test Plan-Phase I Treatability Study of Bioslurry Treatment 
Technology", final version September 1992). The bioslurry reactor study was in progress 
at the time of the audit and sampling was observed on Thursday, April 1. In addition to 
the project audit, a limited quality system audit was also performed. The project audit was 
based on a checklist generated from a review of the Work Plan. The system audit was 
based on the ITAS FY92 audit checklist and covered only the areas that were applicable 
to the BAC. The documentation looked at during the audit included analytical raw data and 
laboratory notebooks from both the reactor study and the batch slurry testing and the 
project files at both the BAC and IT Central Files. 

The IT associates interviewed during the audit were ~anet Rightmyer, Craig Lang, Keith 
Hague, and Randy Dameron. The project work appeared to be very well managed and 
performed by technically competent and well trained individuals. All associates were open 
and helpful in supplying answers to our questions and in providing explanations. The BAC 
facility is in excellent condition, well-equipped and maintained. 

In summary, the Biotechnical Applications Center appears to be an excellent laboratory 
based on the technical expertise of its personnel, on the condition of the facility and 
instrumentation/equipment, and on the technical degree of the work being performed there. 
The main areas that need strengthening from a quality standpoint are documentation, 
generation of paper trails, and equipment calibrations (pipetters, balances, and 
thermometers). 

All recommendations and suggestions for quality improvement are meant to be constructive 
in nature and should be evaluated as such. All recommendations for improving 
documentation, paper trails, and equipment calibrations should be implemented as soon as 
possible. Merle and I would be happy to help out with implementation of the recommended 
changes to the existing quality program at the BAC if you should request our services. 

Attached is an Audit Observation/Recommendation Report (Attachment A). Also attached 
is the Test Plan Checklist. Please call me at 690-3211 (ext. 5610) if you have any 
questions. 

PBC\WESTON.AUD 
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ATTACHMENT A 

AUDIT OBSERVATION/RECOMMENDATION REPORT 

PBC\WESTON.AUD 



AUDIT OBSERVATION/RECOMMENDATION REPORT 
IT BIOTECHNOLOGY APPLICATION CENTER 

PROJECT: WESTON. 
AUDIT DATES: April 1-2.1993 

No. Observation Recommended Corrective Action 

1. All daily project data/information was Dedicate separate notebooks for the 
being recorded in a single laboratory reactor log and analytical 
notebook. information/data. 

In addition, it is highly recommended 
that an instrument logbook (run log) be 
assigned to each analytical instrument 
(GCs, etcs.) This log would document 
each injection (standard, QC sample, 
sample, solvent blank, etc.) and would 
include information such as date, · 
operator, sample ID number, and 
filename at a minimum. Run logs 
provide evidence of when analyses were 
performed and on what particular 
instrument. Instrument run logs are 
instrument-specific, not project-specific 
and should also ·include documentation 
of preventive maintenance. 

It is also recommended that a notebook 
be dedicated and assigned as a Master 
Sample Logbook. All samples received 
at and all samples generated at the BAC 
should be logged into this logbook and 
assigned a unique sample ID number. 

Other suggestions for using laboratory 
notebooks are suggested throughout 
this report. 

2. Reactor sample ports were not identified. Even though the scientists maintaining 
the reactor (and sampling) were aware 
of what port was S1, S2, and S3, these 
ports should be labeled. 

3. There was no evidence that the If not already done, calibrate 
thermocouple on the reaction vessel had thermocouple. 
been_ calibrated. 

PBC\WESTON.AUD 



AUDIT OBSERVATION/RECOMMENDATION REPORT 
IT BIOTECHNOLOGY APPLICATION CENTER 

. PROJECT: WESTON 
AUDIT DATES: April 1-2.1993 

No. Observation Recommended Corrective Action 

4. It was possible, but difficult to trace · Generate a new sample numbering 
sample concentrations from the reactor system that includes (for example): 
logbook to the analytical raw data 
(chromatograms) for both the batch (Notebook No.)-(Page No.)-(then the 
slurry testing and the reactor study. The existing sample identification). This 
only way to do this was to match up would provide easy traceability of 
"hits" (or positive sample sample numbers. 
concentrations). 

Rolls of pre-numbered sample numbering 
tape are available commercially. 

5. Dissolved oxygen calibrations had been Record DO calibrations in a laboratory 
performed but had not been notebook. · 
documented. 

PBC\WESTON.AUD 



AUDIT OBSERVATION/RECOMMENDATION REPORT 
IT BIOTECHNOLOGY APPLICATION CENTER 

PROJECT:. WESTON 
AUDIT DATES: April 1-2, 1993 

No. Observation Recommended Corrective Action 

6. Equipment calibrations for balances, All equipment that is being used during 
thermometers, and pipetters had not bench scale testing and analytical 
been performed. analysis should be assigned a calibration 

- schedule. The balance being used had 
been calibrated externally in 6/92. This 
is due again in 6/93. The certificate of 
the 6/92 calibration should be located 
and filed in an appropriate place . 

. 
Following are ITAS requirements: 

Pipetters must be calibrated annually. 

Thermometers must be calibrated 
against a certified reference -= 
thermometer (that can probably be 
borrowed from a local IT AS laboratory) 
annually. The certified reference 
thermometer must be recertified every 
three years. 

Balances must be calibrated quarterly 
and undergo external calibration and 
servicing annually 

In order to perform balance calibrations, 
Class S weights must be obtained. 
Class weights must be calibrated 
annually. 

It is recommended that Standard 
Operating Procedures (SOPs) be 
generated for these equipment 
calibrations. SOPs can be easily 
generated through modification of 
existing ITAS laboratory SOPs. 

7. Refrigerator temperatures have not been All refrigerators and ovens that are 
monitored. designated for samples or standards 

should contain calibrated thermometers 
immersed in a liquid. The temperature 
should be checked and recorded on a 
daily log with acceptance criteria clearly 
posted. 

PBC\WESTON.AUD 



AUDIT OBSERVATION/RECOMMENDATION R.EPORT 
IT BIOTECHNOLOGY APPLICATION CENTER 

PROJECT: WESTON 
AUDIT DATES: April 1-2.1993 

No. Observation Recommended Corrective Action 

8. The requirement for QC samples for the Begin analyzing Method Blanks (MB) in 
PAH analysis (Matrix Spikes (MS) and the PAH analysis immediately. The MB 
Blanks) is not being fully met. Matrix must go through the entire sample 
Spikes ware being analyzed, but Methof:1 · preparation and any cleanup procedures 
Blanks were not. These are required for and the analysis along with the samples. 
at least 10% of the samples analyzed. Since the reactor samples contained 

numerous hits, a •clean• MB is required 
in order to rule out laboratory 
contamination. This observation was 
conveyed to laboratory personnel during 
the audit. 

9. BTX analysis was required for both the Ensure that a change order has been 
batch slurry testing and the reactor filed for this procedural change. 
study. Due to the results from the batch 
slurry testing (non-detects), BTX analysis 
was not being performed internally. (A 
sample(s) was being sent out for BTX 
analysis at the time of the audit.) 

10. The sample waste area was located out Isolate the waste disposal area to 
in the open in the lab area. The backlog prevent personal exposure and 
of sample/laboratory chemical waste was laboratory contamination of 
significant. samples/standards. The laboratory 

personnel need instruction on how to 
dispose of waste. 

11. Samples and standards were stored in Dedicate two refrigerators for samples 
the same refrigerator. and standards. These should not be 

stored together due to the possibility of 
contamination of the samples or the 
standards. 

12. Spreadsheets that are internally Spreadsheets (if used) should undergo 
generated to perform data manipulations some type of verification procedure if 
are required to undergo this has not already been done. 
validation/verification procedures. 

. PBC\WESTON.AUD 



AUDIT OBSERVATION/RECOMMENDATION REPORT 
IT BIOTECHNOLOGY APPLICATION CENTER 

PROJECT: WESTON 
AUDIT DATES: April 1-2, 1993 

No. Observation Recommended Corrective Action 

13. There was no evidence that spike All standards information should be 
concentrations (for MS samples) had documented in a laboratory notebook. 
been recorded. Also, analytical This. would include information such as 
standards information was not available. the manufacturer, the concentration, 

and any dilutions made by the lab. 

It is recommended that either a Sample 
Tracking Sheet or the instrument run log 
be used for recording sample 
information such as spike solution 
identification and spike volume. Spike 
concentrations (or weights) must be 
traceable. 

14. The HPLC conditions being used for the Record all HPLC conditions in the project 
PAH analysis and the GC conditions used records (preferably the run log). Also 
for the BTX analysis were not available. record the GC conditions used for the 

BTX analysis during the batch slurry 
testing. This information includes at a 
minimum: the temperature program: 

initial temperature, 
initial hold time, 
temperature ramp, 
final temperature, 
final hold time, 
injector temperature, 
detector temperature, 
gases used as carrier and 
auxiliary with flow rates, · 
column identification, 
total run· time 

•The documentation of the HPLC and 
GC conditions along with an instrument 
run log will help provide traceability of 
analytical results and will allow for the 
analysis to be duplicated in the future if 
necessary. 
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AUDIT OBSERVATION/RECOMMENDATION REPORT 
IT BIOTECHNOLOGY APPLICATION CENTER 

PROJECT: WESTON 
AUDIT DATES: April 1-2.1993 

No. Observation Recommended Corrective Action 

15. The methods cited in the Test Plan are Obtain copies of these methods and 
modified SW-846 Method 8020 and keep them in the laboratory for 
Method 8310. There was no record of reference. The HPLC/GC 
the modifications and personnel did not scientists/operators should become 
have access to these methods. familiar with these methods and should 

be aware of all modifications being 
employed (example: Five initial 
calibration standards are required for 
PAH analysis, but only three are being 
used). Also become aware of sample 
holding time requirements of the 
methods. With the rapid turn-around-
time being achieved, this may not be a 
problem. However, if any holding times 
were missed, this should be 
documented with a nonconformance 
form that should end up in the project 
file. 

16. Detection Limits were not yet Detection Limits (PAHs) had already 
established. been discussed in detail prior to the 

audit. These (when determined) should 
be traceable to all analytical results and 
should be reponed with the data. 

17. One set of Matrix Spike samples had low Check QC recovery criteria for MS 
recoveries (PAH analysis). samples. If recoveries were out of· 

acceptance range, this should be 
documented on a nonconformance form 
that should end up in the project file. 

18. SPEC and TOC computer printouts had Retain all instrument computer printouts 
not been saved. even when data has been transcribed to 

another document. This is a Test Plan 
requirement. A folder for each analysis 
could be used to store these 
temporarily, before they were placed in 
the project file. 
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AUDIT OBSERVATION/RECOMMENDATION REPORT 
IT BIOTECHNOLOGY APPLICATION CENTER 

PROJECT: WESTON 
AUDIT DATES: April 1-2, 1993 

No. Observation Recommended Corrective Action 

19. The Chain-of-Custody for the original In the future, the condition upon receipt 
sample to be treated was not of the sample(s) should be documented 
documented with condition upon receipt. o_n the original COC along with the 

inside temperature of the cooler. If the 
condition is satisfactory, a note such as 
•samples intact or OK• should be 
written on the COC. 

20. Chapter 6 (page 1 ) states that precision Document precision and accuracy 
and accuracy determinations, (and requirements (and detection limits as 
detectio_n limits) would be performed addressed above). 
prior to study initiation. This has not 
been done. 

21. The notebook used as the reactor log Document all matrices and volumes · 
had some entries that were not removed from or added to the reactor. 
complete. Example: on page 50, there 
were dates with no entries. Also, on 
March 29, the volumes removed from 
and added to the reactor were not 
documented. 
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AUDIT OBSERVATION/RECOMMENDATION REPORT 
IT BIOTECHNOLOGY APPLICATION CENTER 

PROJECT: WESTON 
AUDIT DATES: April 1-2. 1993 

No. Observation Recommended Corrective Action 

22. Notebook recording practices were good, Corrections were made with a single line 
however the following are through the incorrect entry, and 
recommended: initialling the correction. The correction 

also needs to be dated. 

Entries that are taped into the notebook 
need to be signed and dated across the 
edge of the tape. This is so that if the 
entry ever falls out of the notebook, half 
of a signature and date will remain thus 
proving that an entry was originally 
present. 

Not ill pages were signed at the bottom 
as completed. All pages should be 
signed. 

Some entries appeared not to have been 
OC'd. If transcription or calculations 
have been performed, these need to ·be 
OC'd. 

Units were not always documented and 
must be. 

23. The DI water purification system is Stan using a DI water log (notebook) to 
checked every day, but the check is not record daily checks of specific 
documented. conductance. Clearly post the 

acceptance limits on or in the .notebook. 

24. The percent solids in the six treatments If a variance or change order has not 
(three duplicate studies) in the batch been filed, this documentation should be 
slurry study were changed from 20% generated. 
and 30% to 30% and 40% (plus two 
•killed• studies). 

25. The Test Plan states that the treated While changes from Test Plans 
slurry (bioslurry reactor study) be sometimes need to be made (due to 
pumped to a clarifier. This was changed improvement of the process, discovering 
to a centrifuge. that something determined on paper 

doesn't actually work, or for whatever 
reason) the change should be 
documented on the appropriate form 
(variance, change order, etc.). This 
should be done if not already done. 
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AUDIT OBSERVATION/RECOMMENDATION REPORT 
IT BIOTECHNOLOGY APPLICATION CENTER 

PROJECT: WESTON 
AUDIT DATES: April 1-2, 1993 

No. Observation Recommended Corrective Action 

26. -- The-reactor operating conditions were to These differences may or may not be 
be maintained at room temperature, 3 significant, however, the reason for the 
mg/L dissolved oxygen (DO), and pH 7. changes should be documented in the 
The actual conditions are room reactor log. 
temperature, 5-7 mg/L DO, and a pH of 
6.4. 

27. Several sampling days were tracked in Document all sampling events fully in 
the reactor log and all contained the reactor log. 
documentation on the influent waste 
stream (S1) being characterized for PAH 
concentrations in the aqueous and solids 
phase except for the March 29 entry. 

28. The operational set points listed on page Document this change appropriately 
5-8 of the Test Plan were being followed (nonconformance memo, variance form, 
with the exception of the agitation rate or reactor log). 
of 500 rpm. Upon visual inspection, the 
actual rate appeared to be significantly 
slower. 

29. The BAC QA Officer is required to These programs were not checked for 
perform monthly surveillances of the IT compliance but should be reviewed by 
Knoxville central files. The surveillance the BAC QA Officer. 
and audit requirements stated in the Test 
Plan are those described in the IT 
Engineering Operations QA Manual, Rev. 
1, July 6, 1990, Chapter 11.0 and the 
ITAS QA Manual, Rev. 1, Feb. 1, 1988, 
Chapter 14.0. 

30. MSDSs are required by the Test Plan to Post MSDSs as required. 
be posted near the bioslurry reactor 
where personnel have access to the 
hazard information before entering the 
project area. These MSDSs were not 
available. 

31. According to the Test Plan (and possibly Begin using properly labeled satellite 
the BAC Chemical Hygiene Plan), waste collection containers. 
satellite waste collection containers are 
to be used and properly labeled. None 
were located at the time of the audit. 
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AUDIT OBSERVATION/RECOMME~DATION REPORT 
IT BIOTECHNOLOGY APPLICATION CENTER 

PROJECT: WESTON 
AUDIT DATES: April 1-2. 1993 

No. Observation Recommended Corrective Action 

32. No QA/QC documentation was in hand Sample bottles shipped with certificates 
that could demonstrate clean!iness of of cleanliness should be used when 
sample containers. possible. The certificates should be 

kept on file for documentation purposes.· 

33. The speed control dials for the Rotating Mark dial settings. 
Air Lift had no marks indicating what the 
setting was. 
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ATTACHMENT B 

TEST PLAN AUDIT CHECKLIST 
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WESTON PROJECT TEST PLAN AUDIT CHECKLIST 
Audit Dates: April 1-2, 1993 

Item y N Comments 

SECTION 4: 

Were (2) 75 lb composite soil samples shipped to 1 
BAC? 

Were the containers visually inspected and sample 1 
volumes recorded? 

Were the samples automatically logged into a 1 
sample tracking system and given independent 
sample ID numbers? 

Were the samples refrigerated at 4°C? 1 

Is the temperature (4°C) verified biweekly? 1 

Once the sample receipt was properly documented 1 
was a representative composite of the two 
samples prepared? 

Prepared as follows: 

Equal volumes (by weight) composited in 1 
ventilated hoods and thoroughly mixed? 

500 grams of the composite submitted to the 1 
laboratory and analyzed-for: bulk density, particle· 
size distribution, porosity, moisture liquid/plastic 
limits, pH, TOC, total heterotrophies and 
anthracene - degrading microbial populations? 

Were all volumes of soil removed from the 1 
composited fraction logged on •sample Collection 
Los• (Appendix B). 

Was the remaining volume of composited soil 1 (All composited test soil 
stored at 4°C? was consumed.) 

Batch Slurry Testing 

Were the six treatments in Table 3 being evaluated X See Observation No. 24 of 
during the six weeks study? (three duplicate the audit report. 
studies) 

Were Treatments five and 6 used to serve as 1 
biologically inhibited controls for the study? (Were 
these established through the addition of 250 to 
500 milligrams per liter of mercuric chloride?) 
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WESTON PROJECT TEST PLAN AUDIT CHECKLIST 
Audit Dates: April 1 -2, 1993 

Item y N Comments 

Have all Treatments covered with aluminum foil to 1 
protect from light exposure 7 

Were the batch studies conducted in sterile, glass, 1 
sealed, 1-liter (L) bottles? 

Did the sample collection port on the containers 1 
consist of a Teflon screw cap with a Teflon 
septum? 

Were samples withdrawn through pipetting? 1 

Was hydrocarbon free air introduced into the 1 
Treatments following sample collection in order to 
prevent the creation of a vacuum. 

Were soils submitted to Eimco, from initial BAC 1 
composite, for initial testing to determine the 
appropriate slurry density and particle size required 
for bioslurry treatment? 

Following the determination of optimal slurry 1 
density and particle size (above), ware site soils 
prepared for treatment as foilows: 

Soils were slurried and screened to the 1 
recommended particle size prior to batch or 
bioslurry testing? 

Did the PAH analytical testing prior and following 1 
sieving employ the same analytical method for 
uniformity? 

Were composited soils placed in bottles at solid 1 
densities of 30 and 40 weight percent using the 
following procedure: 

Three 280 gram and three 420 gram aliquots of 1 
soil (dry weight) are weighed and placed into six, 
2-liter glass containers. Sterile distilled DI water is 
then used to fluidize the samples and bring the 
volume to 1 :4 liter. Approximately 400 ml of this 
volume is then submitted for initial analysis. The 
remaining portion is then placed in 1-liter vessels 
(900 ml sample). (The headspace will allow for 
oxygen purging) 

Were the Treatment containers mixed (manual 1 
stirring) during the collection of week 3 and week 
6 samples? 
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WESTON PROJECT TEST PLAN AUDIT CHECKLIST 
Audit Dates: April 1-2. 1993 

Item y N Comments 

Were initial determination of the slurry pH and 1 
macronutrient (i.e. ammoniacal nitrogen and onho-
phosphate concentrations completed? 

Was the slurry pH adjusted to 7 .0 using either 1 N 1 
HCI or 1 N Na0H7 

Were the Treatment macronutrient and dissolved 1 
oxygen concentrations maintained at the operating 
conditions in Table 4? 

Were the macronutrient concentrations controlled 1 
through the addition of ammonium chloride and 
potassium phosphate to each treatment during the 
changing of the treatment vessels? (The target 
C:N:P ratio was 100:10:1.) 

Were dissolved oxygen measurements made 1 
weekly during the course of investigation using a 
modified, galvanic-cell oxygen probe? 

Were 1 ml samples collected from each treatment 1 
and submitted for this analysis 7 

Was the dissolved oxygen concentration in the 1 
treatment vessel maintained between 1 and 3 
mg/L? 

Was this concentration confirmed through daily 1 
analysis during the first two weeks of the study? 

Was the monitoring of dissolved concentration 1 
modified to weekly following the first two weeks 
of the batch testing 7 

Was the maintenance of dissolved oxygen (DOI 1 
during batch testing performed through purging of 
headspace with pure oxygen 7 

Following the preparation, were the treatments 1 
placed on the modified-tube rotator, rotated at 6 
revolutions per minute, and maintained at room 
temperature throughout the course of the study? 

Was the room temperature monitored and 1 
recorded weekly in a laboratory notebook 
dedicated solely to the investigation? 
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WESTON PROJECT TEST PLAN AUDIT· CHECKLIST 
Audit Dates: April 1-2. 1993 

Item V N Comments 

Was approximately 400 ml of the slurry collected 1 
during each of the three sampling periods and 
divided as follows: (or. Was Table _5 follQwed?)_ --· -- --

Approx. 30 ml of the slurry submitted for 1 
analysis, 

The remaining approx. 370 ml of the 1 
sample separated and analyzed for 
contaminants in the aqueous and solid 
phases. (Aqueous and solids phases 
should be gravimetrically separated with 
the aqueous phase separated by 
decanting.) 

Were PAH, benzene, toluene, xylenes 1 
(BTX), macronutrients, pH. oxygen, and 
TOC monitored at study initiation, Week 3, 
and Week 6 in the aqueous phase? 

Were Total solids (TS) and VS 1 
concentrations and microbial density of 
heterotrophic bacteria and anthracene 
degraders monitored in the slurry phase? 

Was the soil fraction of each treatment 1 
monitored for PAH and BTX 
concentrations? 

4.3 BIOSLURRY REACTOR STUDY 

Was feed introduced into the reaction vessel at an X 
average daily flow rate of 2 liters per day? 

Following aeration, the treated slurry is pumped to X X See Observation No. 25. 
the system clarifier. Was the clarifier covered to 
reduce the emission of volatile compounds? 

Before charging the reactor, was the creosote- X 
impacted soil composite (nonfluidized) screened to 
a panicle size of less than 1 .0 mm in diameter? 

Was the influent slurry prepared in 20-L portions X 
and placed in a closed container? 

Was the slurry then continuously stirred to reduce X 
the separation of solids? 
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WESTON PROJECT TEST PLAN AUDIT CHECKLIST 
Audit Dates: April 1 -2, 1993 

Item y N Comments 

Was a percent solids concentration of the feed X 
determined based on Week-3 data from the batch 
slurry study? 

Are reactor operating conditions maintained at X X See Observation No. 26. 
room temperature, 3 mg/L dissolved oxygen, and 
pH 77 

Were the operational set points listed on page 4-8 X See Observation No. 28. 
of the Test Plan used/follt,wed? 

Are the operating conditions for temperature, X Monday through Friday. 
dissolved oxygen, and pH monitored daily? 

Is the influent waste stream (S1 I characterized for X X See Observation No. 27. 
PAH concentrations in the aqueous and solids 
phase twice per week? 

Is it analyzed for TS and VS concentrations twice X 
per week? 

The reactor slurry will be collected form Sample X 
Port S2. Is the reactor slurry particle size being 
monitored once a week? 

Is the reactor slurry phase monitored twice weekly X 
for TS and VS concentrations 7 

Are microbial enumerations of total heterotrophs X 
and anthracene degraders conducted once per 
week? (The analysis will be conducted on slurry 
grab samples collected form sample Pon S2. 

Are the reactor aqueous-phase macronutrient This is not being checked 
concentrations monitored once per week to in the lab, but may be 
maintain a C:N:P ratio of 100:10:1? monitored by K. Brown. 

Is the PAH content of the aqueous and solids X 
phase measured in the RAS (return activated 
sludge) once per week? 

Are TS (total solids) and VS (volatile solids) X X Sampled from centrifuge, 
concentrations of the RAS determined twice not from sample port S3. 
weekly in the slurry phase (collected through 
Sample Port S3)7 

Are TS and VS concentrations in the clarified X X These are monitored from 
effluent monitored twice weekly (S4)7 centrifuge samples. 
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WESTON PROJECT TEST PLAN AUDIT CHECKLIST 
Audit Dates: April 1-2. 1993 

Item y N Comments 

Is air monitoring for volatiles and semivolatiles X 
conducted weekly? 

-~ . - --
-Is. complete ··mixing of the ·reactor solids-verified - X No oil phase had been 
periodically during the 40-day BSRT (biological seen yet. 
solids retention time) set point? Is this verified 
through the analysis of sample TS concentrations? 
Were the samples extracted from the three sample 
ports located on the side of the bioslurry reactor 
(to obtain sample material representative of 
sample material from within the rake-mixing zone. 
the most well-mixed zone. and any oil phase that 
may be present) 7 

Are sample logs maintained in a bound laboratory X Need to use separate 
notebook. solely dedicated for this project? notebook for different 

information recording. See 
Observation No. 1. 

Section 7.0 DATA MANAGEMENT/QUALITY 
ASSURANCE 

Are records of all analyses recorded in a bound X See Observation No. 1. 
laboratory notebook dedicated solely to this 
investigation 7 

7.1 Data Acquisition 

Are calibration of field and laboratory equipment X 
documented on the appropriate equipment 
calibration records? 

Are equipment that fail calibration taken out of X 
service, and a Notice of Equipment Calibration 
Failure record completed and maintained in the 
project file (in Knoxville)? 

Is all sampling of experiments and test performed X 
by IT personnel? 

Are all variances approved by the project manager X 
and documented on a Variance Log? 

7 .2 Data Collection Sheets 

Are all data collected during execution of the X 
study recorded in a bound, controlled laboratory 
notebook? 
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WESTON PROJECT TEST PLAN AUDIT CHECKLIST 
Audit Dates: April 1-2. 1993 

Item y N Comments 

Are all data generated from integrators and X X See Observation No. 18. 
computerized instruments printed with the 
resulting data sheets kept with the proje~ file? 

Are all data verified and checked by a X See Observation No. 22. 
Biotechnology Applications Center scientist? Is 
this verification documented with a dated 
signature of the checker at the bottom of each 
notebook page 7 

7 .3 Data Reduction. Validation, and Reponing 

Are all numerical analyses and results completely X 
documented (calculations, computer programs and 
associated input/output logs, drawings, and 
tables)? 

Are all calculations legible and in a form suitable X 
for reproduction, filing, and retrieval? 

Are calculations performed on standard calculation X Notebook. 
paper or laboratory notebooks? 

SECTION 9.0 HEALTH AND SAFETY 
I: 

Are all sample preparation and use of carbon X 
adsorption on the exhaust of the sealed bioslurry 
reactor been performed in a fume hood? 

Have all personnel working on the project X 
reviewed the MSDSs and, in addition, are MSDSs 
posted near the bioslurry reactor where personnel 
have access to the hazard information before 
entering the project area? 

Ar.e satellite waste collection containers used and X 
are they properly labelled? 

1The batch slurry testing had already been completed. The requested information was 
looked for in the notebook used for that testing but could not be located. 
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II] INTERNATIONAL 
TECHNOLOGY 
CORPORATION .Memorandum 

To: 
Bob Allan, Knoxville 

Date: 
August 7, 1993 

. From:, Kandi Bro~, Knoxville · Project NO:-408491 

Sl_lbject:WESTON AUDIT 

IT Corporation's (IT) Biotechnology Applications Center (BAC) was audited by IT Analytical 

Services (ITAS) auditors, Patti Carswell and Merle Keever, on April 1 and 2, 1993. In 

summary, the auditors found the BAC to be an "excellent laboratory based on the technical 

· expertise of its personnel, on the condition of the facility and instrumentation/equipment, and 

on the technical degree of the w~rk being performed there". Thirty-three 

observations/recommendations were identified during ,the course of the audit. The following 

text details the BAC response to these observations. 

cc: J. Hall, ITAS 

M. Leavitt, Knoxville 

44-8-85 



,I 

NO. OBSERVATION 

1 All daily project data/information was being 

recorded in ~ single l~boratory notebook. 

2 Reactor sample ports were not identified. 

3 

4 

There was no evidence that the thermocouple 

on the reaction vessel had been calibrated. 

It was possible, but difficult to trace sample · 

concentrations from the reactor logbook to the 

analytical raw data (chromatograms) for both 

the batch slurry testing and the reactor study. 

The only way to do this was to match up "hits" 

(or positive sample concentrations). 

1 

BAC RESPONSE/CORRECTIVE ACTION 

Analytical run logs were established for each 

laboratory instrument. A laboratory SOP was created 

for sample tracking. 

BA<;:! personnel were intimately familiar with all 

sampling locations. Reactor sample ports · were 

labelled immediately. 

The thermocouple was calibrated by BAC staff on 

April 16, 1993. Prior to calibration, reference 

thermometer measured 24.4°C; instrument display 

read 24°C. 

The HPLC run log was generated to clearly identify 

each sample analyzed. Chromatographs were 

organized by date and maintained in the project file. 



NO. 

5 

6 

7 

8 

OBSERVATION 

Dissolved oxygen calibrations had been 

performed but had not been documented. 

F.quipment calibrations for balances, 

thermometers, and pipetters had not been 

performed. 

Refrigerator temperatures have not been 

monitored. 

The requirement for .QC samples for the PAH 

analysis (Matrix Spikes (MS) and Blanks) is 

not being _fully met. Matrix Spikes were being 

analyzed, but Method Blanks were not. These 

are required for at least 10% of the samples 

analyzed. 

2 

I 

BAC RFSPONSE/CORRECTIVE ACTION 
I 

A "run log notebook was created for each laboratory 

instrument, including the DO probe. All bwbrations 

were routinely recorded. I . 

The analytical balance used in the project ~as within 
j 

the yearly-calibration schedule. The BACl is working: 

with IT AS to generate SOP for equipment1 

calibration. I 
1 

Refrigerator temperatures had been recorded but were 

maintained in a general laboratory file. Mhnitoring 

forms were copied tQ the project laborato~ notebook. 

Posting of acceptance is in progress. I 
I 

· The Test Plan specified that Matrix Spikes and 

Blanks would be analyzed in at least 10 peicent of 
. I 

the samples collected for PAH analysis. The 

requirements· of the Test Plan were fully m~t with 26 
I 

percent of the samples collected analyzed ~ QC 

checks. No compounds were detected in thb 12 

Method Blanks analyzed. 



NO. OBSERVATION RAC R~PONSE/CORRECTIVE ACTION 

9 BTX analysis was required for both the batch A change order documenting this client-requested 

slurry testing and the reactor study. Due to the change was in the project file. 

results from the batch slurry testing (non-

10 

detects), BTX analysis was not being 

performed internally. (A samples(s) was being 
sent out for BTX analysis at the time of the 

audit.) 

The sample waste area was located out in the 

open in the lab area. The backlog of 

sample/laboratory chemical waste was 

significant. 

The waste disposal area was isolated and all wastes 

disposed. No laboratory contamination was evident 

in the Method Blanks analyzed. 

11 Samples and standards were stored in the same Separate refrigerators were dedicated for sample and 

12 

13 

refrigerator. 

Spreadsheets that are internally generated to 

perform data manipulations are required to 

undergo validation/verification procedures. 

There was no evidence that spike 

concentrations (for MS samples) had been 

recorded. Also, analytical standards 

information was not available. 

3 

standards storage. 

All data manipulations spreadsheets had been 

internally reviewed and were filed in IT Central 

Files, main office building. 

This information was recorded in the HPLC sample 

method and laboratory notebook. 



NO. OBSERVATION RAC RF.SPONSE/CORRECTIVE ACTION 

14 The HPLC conditions being used for the PAH This information was recorded in the'HPLC sample 

15 

16 

analysis and the GC conditions used for BTX 

analysis were not available. 

The methods cited in the Test Plan are 

modified SW-846 Method 8020 and Method 

8310. There was no record of the 
' 

modifications and personnel did not have 

access to these methods. 

Detection Limits were not yet established. 

17 One set of Matrix Spike samples had low 

recoveries (PAH analysis). 

18 SPEC and TOC computer printouts had not 

been saved. 

4 

method and project notebook following the audit. 

HPLC methods had been routinely documented on 

instrument software. 

Methods were available from several sources, 

including ITAS and IT centnil library. The SW-846 
series was ordered for the laboratory. Modifications 

of Method 8310 included 3-point calibration and 

reduced sample volume. No holding times were 

exceeded. 

An MDL study was not performed. Analytical 

detection limits were interpolated based upon a 

response sufficient to produce at least a 3: 1 signal to 

noise ratio, with respect to sample dilution. 

The Matrix Spike sample (3/19/93) recovery of 52 

percent was within the procedure data qualiiy 

objectives of 50 to 120 percent \ 

From April through project completion, copies of all 

SPEC and TOC computer printouts were saved and 

filed in the project file. 



NO. OBSERVATION 

19 The Chain-of-Custody for the original sample 

to be treated was not documented with 

condition upon receipt. 

20 Chapter 6 (page 1) states that precision and 

RAC RESPONSFJCORRECTIVE ACTION 

In the future, the condition of all samples will be 

documented on the original COC along with the 

inside temperature of the cooler (when applicable). 

The original sample received was intact and ok. 

The precision and accuracy requirements and DL 

accuracy determinations, (and detection limits) were not determined prior to project initiation. 

would be performed prior to study initiation. 

This has not been done. 

21 The notebook used as the reactor log had some All notebook entries were completed following the 

22 

entries that were not complete. Example: on 

page 50, there were dates with no entries. 

Also, on March 29, the volumes removed were 

not documented. 

Notebook recor~ing practices were good, 

howeve~ the following are recommended: (See 

Audit Report Attached) 

5 

audit. All matrices and ·volumes removed or added 

to the reactor was routinely recorded in the project 

notebook and maintained on an internally-reviewed, 

project spreadsheet. 

All notebook corrections were dated. All entries that 

were taped into the notebook were signed arid dated 

across the edge of the tape. All notebook pages were 

signed at the bottom, following proper quality 

checks. Units were documented where missing. 



NO. OBSERVATION 

23 The DI water purification system is checked 

every day, but the check is not.documented. 

24 The percent solids in the six treatments (three 

duplica~ studies) in the batch slurry study 

were changed from 20% and 30% to 30% and 

40% (plus two "killed" studies). 

25 The Test Plan states that the treated slurry 

(bioslurry reactor study) be pumped to a 

clarifier. This was changed to a centrifuge. 

26 The reactor operating conditions were to be 

maintained at room temperature, 3 mg/L 

dissolved oxygen (DO), and pH 7. The actual 

conditions are room temperature, 5-1 mg/L 

DO, and a pH of 6.4. 

6 

I 
I 

I 
I 
\ 
I 
! 
! 

RAC RaPONSFJCORRECTIVE ACTION , I 
i 

A DI water log (notebook) to record daily checks of 
! 

specific conductance was started and maintained 

throughout remainder of the project. \ 

A variance was filed. This variance was kpproved by 
I 

the client prior to study initiation. 'i 

. \ 

I 
Due to problems in solids/liquid separation, a system 

clarifier could not be employed. Solids w!re 

separated _by .centrifugation. This variance was 

communicated to the client when evident. 

These variances were insignificant, could not be 

corrected, did not impact biological treatmjnt, and 

were comm~nicated to the client once ~~idjnt. 

I 
I 

I 
I 



NO. OBSERVATION BAC ~PONSFJCORRECTIVE ACTION 

27 Several sampling days were tracked in the March 29 entry was corrected. It should be noted 

reactor log and all contained documentation on that the facility lost power and staff was limited on 

the influent was stream (SI) being this date due to inclement weather. 

characteri7.ed for PAH concentrations in the 

aqueous and solids phase except for the March 

29 entry. 

28 The operational set points listed on page 5-8 of A variance in the reactor agitation was noted. This 

the Test Plan were being followed with the 

exception of the agitation rate of 500 rpm. 

Upon visual inspection, the actual rate 

appeared to be significantly slower. 

variance had not been communicated to the client 

since it did not impact operations. Although the 

agitation rate was < 500 rpm, TS mixing was 

· uniform throughout the reactor and the DO was > 3 
mg/L. 

29 The BAC QA Officer is required to perform . One audit of the project file were conducted by BAC 

monthly surveillances of the IT Knoxville personnel. IT AS also conducted an audit of the BAC 

central files. The surveillance and audit laboratory and limited audit of the project file. The 

requirements stated in the Test Plan are those study duration was 3-4 months. Also during this 

described in the rt Engineering Operations QA period, routine maintenance of project files was 

Manual, Rev. 1, July 6, 1990, Chapter 11.0 supervised by the project QAO and manager. 

and the ITAS QA Manual, Rev. 1, Feb. 1, 

1988, Chapter 14.0. 

7 



NO. OBSERVATION 

30 MSDSs are required by the Test Plan to be 

posted near the bioslurry reactor where 

personnel have access to the huard 

information before entering the project area. 

These MSDSs were not available. 

31 According to the Test Plan (and possibly the 

BAC Chemical Hygiene Plan), satellite waste 

collection containers are to be used and 

properly labeled. None were located at the 

time of the audit. 

32 

33 

No QA/QC documentation was in hand that 

could demonstrate cleanliness of sample 

containers. 

The _speed control dials for the Rotating Air 

Lift had no marks indicating what the setting 

was. 

8 

I 

BAC ~PONSFJCORRECTIVE ACTION 
I 

MSDSs were provided to all BAC persorlnel prior to 

study initiation. In addition, MSDSs weir posted in 

the reactor area. (The MSDSs had been moved for 

cleaning purposes during the audit; they ~ere 

replaced immediately.) \ 

All project wastes had been separated. FC)llowing the 

audit, all satellite containers were labelledl \ 
I : 

Sample bottles had been shipped with certificates of 
I 

cleanliness. These had not been filed. Following the 

·audit, certificates were kept on file for docbmentation 

purposes. I 
The Eimco O&M Manual indicated all spee,d control 

dial settings. This manual was available to \a11 BAC 

staff. Record·s of daily settings were maintained on 

an internally-reviewed, project spreadsheet. \ 


