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SUMMARY 

The Weldon Spring Site Remedial Action Project is performing a feasibility study under 

the Comprehensive Environmental Response Compensation and Liability Act (CERCLA) 

to evaluate remedial action alternatives for the management of chemically and 
radiologically contaminated soils, sludge, sediments and debris. The alternative that this 

report is concerned with is stabilization/solidification of the raffinate pit sludge and 

nitroaromatic contaminated soils. The treatability work covered under this study consists 

generally of characterization of the raffinate sludge and contaminated soils, formula 

development and optimization for the various waste streams, and leach testing of the 

stabilized samples to the extent that all regulatory criteria established in the specification 
are met. 

During the characterization phase of this work, both raffinate pits as well as quarry soils 

were found to be, in most cases, below the maximum concentration of contaminants listed 

in the appendices of the specification, making it necessary to spike each one of the waste 

streams with the various contaminants to weighed concentration. The contaminants of 

greatest concern due to either their concentration or their toxicity were arsenic, thorium, 
and uranium for the pits. In the nitroaromatic soils, TNT constituted the highest 

concentration contaminant followed by 2,4 DNT and nitrobenzene. 

Additional characterization work took place to determine the existence (or lack of) 

volatile organic components, herbicides, and pesticides, to eliminate the need for testing 

any of these components in the leachate collected from any of the TCLP and/or ANS 

16.1 tests. This was in fact accomplished, significantly reducing the cost of analytical 

tests. 
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The spiked material for each one of the raffinate pits, the quarry soils, and the surface 

soils were subjected to a baseline TCLP to determine' the leachability of these waste 

streams before any treatment. In most cases, the results indicated that the material spiked 

to the maximum concentration would fail TCLP. Raffinate pits 1 and 3 failed the TCLP 

for arsenic, raffinate pit 3 for cadmium, raffinate pit 4 for barium, and the quarry soils 

failed for nitrobenzene and 2,4 DNT. Since the radioactivity components of these wastes 

are not part of the TCLP criteria, analyses for these components were not performed. 

Solidification samples for each of the waste streams were prepared using the formula 
developed by Oak Ridge National Laboratories consisting of a blend of cement and flyash 

as instructed by the specification. The samples were subjected to TCLP testing after 
curing for 14 and 28 days. The TCLP results indicated that none of the samples tested 

would be classified as toxic waste per the TCLP criteria. 

These results indicated that a satisfactory formula had been found. The next stage of the 

project required the optimization of the various formula parameters. These parameters 

were soil to sludge ratios and binder to sludge ratio. Three test matrices were defined 

that varied the binder-to-sludge ratios from 60% binder to 20% binder in 20% 

increments. The binder definition is the same as the specification, 60% Class F flyash 

and 40% Portland II cement. For each binder increment, the test matrix varied the 

sludge-to-soil ratios from 0-100% in 20% increments. A total of 18 solidification 

mixtures were prepared in accordance with this test matrix using raffinate pit #3 sludge. 

Six samples were prepared from each test mixture for a total of 108. Raffinate pit #3 

sludge was selected by MK-Ferguson because it contained the highest levels of many of 

the components of interest. The sludge contained approximately 1000 ppm arsenic, 8,000 

ppm nickel, 600 ppm lead, and 1500-1600 ppm uranium and thorium. 
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The 108 samples were cured for 28 days. During the curing period, none of the samples 

prepared indicated any presence of drainable water. After curing, MK-Ferguson selected 

4 mixtures which represented a soil-like product and 4 mixtures which represented a 

monolithic product as defined by the project specification. Samples of the 8. mixtures 

were subjected to TCLP testing. These results indicated that none of the mixtures would 

be classified as a toxic waste per the TCLP criteria. These results indicate of operational 

flexibility, allowing the variation of ratios of soil-to-sludge and binder-to-sludge that may 
be necessary during actual remediation. After TCLP testing, samples of the 8 selected 

mixtures were subjected to a series of tests and analyses to determine their physical 

properties. These physical properties included unconfined compressive strength, dry 

density, specific gravity, volume increase, one dimensional consolidation and 

permeability. For the monolithic samples the unconfined compressive strength ranged 

between 125-335 psi, with a volume increase no greater than 21% in any of the samples. 

The percent compaction ranged from 95-100% for the soil-like product. 

Of the eight mixtures, one monolithic mixture (0P-11 ,1) and one soil-like mixture (OP-Ill-

6) were selected to undergo ANS 16.1 leachability tests. The leachates collected at each 

of the intervals dictated by the ANS 16.1 test were analyzed for uranium and a variety 

of other components. Uranium activity values in the leachate were used to calculate the 

leach index that represents a relative measure of leachability of these products to other 

materials. The leach index was 15 for the monolithic samples and 14 for the soil-like 

material. These values are several orders of magnitude below those for other products 

commonly accepted by the regulatory agencies for low-level waste disposal at commercial 

facilities. 



In summary, the work performed by Waste Technologies Group, Inc. shows that a 

suitable set of formulas are available to chemically stabilize the wastes at Weldon Spring. 

These formulas produce material that meets all EPA-related criteria for the hazardous 

components and also satisfies potentially applicable criteria for long-term leaching of 

radionuclides. 



• 2.0 BASELINE TESTS 

A total of two five gallon buckets of material were received for waste types from MK 
Ferguson for a total of twelve buckets. These waste types were from four (4) raffinate 

pits, one (1) quarry soil, and one (1) surface soil. This material was homogenized prior 

to the start of the work outlined in the specification to ensure consistent results throughout 

the testing process. A total of eight buckets (two buckets for each of the four pits) of 

material were received from the raffinate pits. Both buckets from each pit were emptied 

into a 15 gallon polyethylene drums and homogenized by stirring with a teflon paddle 
until the material obtained a consistent physical'appearance. The remaining 4 buckets of 

material consisted of 2 buckets each of surface soil and quarry soil. One bucket of each 
of these materials were homogenized by dumping the bucket contents into a plastic drum 

liner and rolling the drum liner end over end until a homogenous mixture was obtained. 

After the soils were homogenized, the material was placed back into its original 

container. These containers were marked "composited". This material was used for all 

subsequent testing and analysis. 

2.1 Baseline Chemical Analysis 

Following homogenization, samples of the six waste types, raffinate pits 1-4, quarry soil, 

and surface soil, were taken and the samples delivered to EcoTek LSI for analysis. The 

analytical results are listed in Appendix A, Table I. EcoTek LSI reports results on a dry 

sample basis where the samples are dried at 250 °C. The historical data presented in the 

bid specification are reported on a wet sample basis. To allow comparisons, Table II 

presents the data on a wet sample basis. 



In addition to the baseline analysis requested in the bid specification, analyses for volatile 

organics, herbicides, and pesticides were also performed. The TCLP test criteria requires 

analysis of the leachates for these components unless they are known not to be present. 

After discussions with MK Ferguson, it was decided to analyze for these components in 
the baseline analysis to eliminate the expense and time associated with testing for these 

components in future TCLP leaChates. The results of these analyses are listed in Table 

III. 

The results clearly show that TCLP leachates will not require analysis for these 

components. 

2.2 Baseline TCLP Tests 

This phase of the project required the spiking of the four raffinate pit sludges and quarry 

soil with various metallic; radioisotopic, and organic contaminants to their maximum 

historical values reported in the bid specification. The chemical form of the metallic and 

radioisotopic contaminants were not specified. After discussions with MK Ferguson, it 

was decided to spike with nitrate metallic and radioisotopic compounds when possible. 

The metallic and radioisotopic contaminants were arsenic, barium, cadmium, chromium, 

lead, nickel; selenium, uranium, and thorium. Arsenic trioxide, barium nitrate, cadmium 

nitrate, sodium chro'mate, lead nitrate, nickel nitrate, selenium dioxide, uranyl nitrate, and 

thorium nitrate were selected as the spiking compounds for these contaminants. 

The bid specification listed seven radioisotopic contaminants, U-234, U-238, Th-228, Th-

230, Th-232, Ra-226, and Ra-228 of concern for spiking purposes. Since there are no 

criteria for these contaminants in the TCLP, it was decided that their only influence 

would be to alter the chemical matrix of the samples. Of the radioisotopes listed, only 

3 



• 	
Therefore, it was decided to base spiking reagents on a "as-received" basis. With the 

exception of raffinate pit #4 sludge, the water used to transfer spiking reagents affected 

the final spike concentrations only by a small amount. Pit #4 sludge contained very little 

water. To achieve a good flowable solidification mixture, it was necessary to add 

substantial amounts of water. This additional water did alter the final spike 

concentrations substantially. For comparison purposes, an additional column is presented 

in Table V for raffinate pit #4 which lists the spiked concentrations without the addition 

of this water. 

Two kilograms of quarry soil were spiked with nitroaromatics in accordance with Tables 

IV-A and IV-B .. During the preparation of the solidification mixture with this material 

(see section 2.3.1), possible chemical reactions with TNT were observed. Because of 

concern that the this spiked mixture may pose a safety hazard, all testing with this spiking 

mixture was terminated. Instead, it was decided to spike only with nitrobenzene. Three 

hundred grams of quarry soil were spiked with 33.5 uL (0.0401 g) of nitrobenzene to 

yield a mixture containing 134 ppm nitrobenzene. To this mixture, 150 grams of water 

was added to prepare a sample suitable for solidification. This sample was submitted for 

baseline TCLP testing. 

The bid specification did not require spiking of the surface soils. The results of the 

baseline TCLP analyses are listed in Table VI. Please note that the volatile organics, 

herbicides, and pesticides analyses were performed on these TCLP leachates. The results 

from the baseline chemical analysis were not available at this time. As a result, the 

TCLP leachates were analyzed for all of the analytes specified in the TCLP criteria. 



2.3 Stabilized Sludge and Soil Samples 

This phase of the project required the preparation of solidified samples of the spiked 

raffinate pit sludge and quarry soil. The solidified samples were prepared using the 

ORNL reference formulation. The reference formulation consisted of a mixture 

containing a ratio of 0.6 grams of binder to 1 gram of sample. The binder was a mixture 

of 60% Class F flyash and 40% Portland II cement. After solidification, samples were 
cured for a period of 14 and 28 days. After each curing period TCLP tests were 

performed. The following sections describe the sample preparation and present the TCLP 
results. 

2.3.2 Sample Preparation 

The fraction remaining of the spiked raffinate sludge mixtures prepared in section 2.2 

were used to prepared all of the raffinate pit solidification samples. Two 2" X 2" X 2" 

samples were prepared for each raffinate pit by placing the solidified mixture into a 
polyethylene cube. The top of the cubes were sealed with parafilm and the samples 

allowed to cure. In addition, samples of the solidification mixtures were placed in 100 

ml graduated cylinders and observed over time for the presence of drainable water. After 

14 and 28 days of curing time, samples from each raffinate pit were submitted for TCLP 

testing. The drainable water samples were observed throughout the entire 28 day curing 

period. None of the samples from the four raffinate pits contained drainable water at 

anytime during the 28 day' period. 

A . sample of quarry soil was spiked with nitroaromatics in accordance with Table IV-B. 
Solidification samples were prepared with this mixture using the ORNL reference 

formula. Upon solidification, it was observed that surface water on the top of the 2" X 
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2" X 2" samples was orange to red in color. Because of the high levels of TNT, 

approximately 2%, it was immediately assumed that the TNT had undergone some 

chemical reaction. Information about explosive concentrations of TNT in soil indicated 

that concentrations of well above 2% were required to obtain an explosive hazard. 

No information for concentrations of TNT in the alkali environment present in the 

solidification mixtures was available. 

Members of industry and academia were contacted for their opinion. Dr. Ernest Becker, 

a retired professor from the University of Massachusetts at Boston, was hired to consult 

on the matter. Dr. Becker indicated that TNT would probably undergo condensation 

reactions with other organic materials in the sludge matrix which contained carbonyl 

groups such as aldehydes and ketones. In his experience these compounds tended to be 

more sensitive that TNT. In his opinion, even these compounds probably would not pose 

an explosive hazard at a concentration level of 2 %. However, he felt that physical testing 

should be performed to confirm this assessment. At this , point, all testing was suspended 

and all solidification samples were destroyed by placing them into water to dilute the 

TNT concentrations until physical testing could be performed. 

Arrangements were made by MK-Ferguson to prepare identical specimens at Hercules 

Incorporated, Rocket Center, W. Va., and explosivity tests were performed. The results 

of these tests showed "the stabilized mixture does not exhibit explosive properties in 

either the uncured or cured state". Ref. 7.3. 

After a series of discussions with MK Ferguson, it was decided to proceed with the 

baseline tests using quarry soil spiked to its maximum concentration of nitrobenzene 

presented in the bid specification.  No spiking for the other nitroaromatics was 

performed. Five hundred grams of quarry soil was spiked with 56 uL (0.067 g) of 



nitrobenzene to yield a spiked concentration of 134 ppm. Two hundred and fifty grams 

of water was added and this mixture was solidified using the ORNL reference formula. . 

Again, the amount of spike material was based on the as received material and not on the 

sample with water added. Four 2" X 2" X 2" samples were prepared in polyethylene 

cubes and sealed with parafilm. In addition, some of the solidification mixture was 

placed in a 100 ml graduate for a drainable water test. After 14 and 28 days of curing, 

sample cubes were submitted for TCLP testing. The sample prepared for drainable water 

testing was observed for the 28 day curing period. No drainable water was observed at 

any time during this period. 

2.3.2 TCLP Tests 

The TCLP results for the baseline solidification samples prepared with spiked material 

and cured for 14 and 28 days are listed in Table VII. The results indicate that neither 

samples cured for 14 days or 28 days would be classified as toxic waste per the TCLP 

criteria. Please note that only semi-volatile organics and metals were evaluated in the 

TCLP leachates. The concentrations of pesticides, herbicides, and volatile organics were 

present in waste samples received from MK Ferguson (see section 2.1), were low enough 

to make it impossible to fail TCLP criteria, given the 20:1 dilution factor introduced by 

the method. Per (40 CFR 261, App II, 1.2) there was no need to analyze for these 

constituents. 



• 3.0 RESEARCH AND TESTING TO IDENTIFY ADDITIVES 

The bid specification required evaluation of alternate solidification technologies if waste 

samples prepared with the ORNL reference formulation should fail the TCLP criteria. 

Since the ORNL reference formulation yielded products the met the TCLP criteria, no 

work was required .for this phase of the project. 



4.0 OPTIMIZATION OF RAFFINATE PRODUCT 

This phase of the project required optimization of the ORNL reference formula for 

treatment of the raffinate studge. The intent of this phase of the project was to develop 
a monolithic product and a soil like product that would pass the TCLP criteria. In 
addition to varying binder to sludge ratios, surface soils were to be blended into the 

raffinate sludge product in the hopes of minimizing final waste volumes and reducing 
costs. Based on conversations with MK Ferguson, a test matrix was developed for this 

phase of the project. The test matrix is presented in Table VIII. Based on the baseline 

TCLP results, MK Ferguson selected raffinate pit #3 sludge as the sludge to be used for 

all testing. The test matrix requires the evaluation of 18 solidification mixtures. The 
mixtures are prepared with three (3) different sludge to binder ratios and six (6) different 

surface soil to sludge ratios. The binder mixture was the same as the ORNL reference 

formula, 60% Class F flyash and 40% Portland II cement. 

4.1 Sample Preparation 

Twenty kilograms of raffinate pit #3 sludge were prepared for solidification in the same 

manner as the sludge was prepared for the baseline solidification tests (see section 2.0). 

The quantities of spiking reagents and the final spike concentrations are listed in Table 

VIII. After preparation of the spiked sludge, six 2" X 2" X 2" samples were prepared 

in polyethylene cubes for each of the 18 solidification mixtures. The spiked sludge was 

mixed thoroughly with the binder and then the surface soil was added to the mixture. 

Samples for drainable water testing were prepared in 100m1 graduates as it appeared 

appropriate by the mixture consistency. Drainable water test samples were prepared for 

mixtures OP-I-1, OP-II-1,0P-II-2, and OP-III-1 through OP-III-6, where OP stands for 
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the optimization tests, the roman numeral the test matrix, and the number the test matrix 

mixture number (see Table VIII). 

After preparation, the sample cubes were sealed with plastic wrap to cure. Any extra 

sample was placed in sealed plastic bags to cure. The samples were cured for 28 days. 
The samples prepared for the drainable water tests were observed throughout the 28 day 

cure period. None of the samples contained any drainable water during this period. 

A precise definition of a monolithic product and a soil-like product was sought for this 
project. After a series of discussions' between WTG and MK-Ferguson, it was decided 

that the application or placement method of the product could be used as a guide. The 

"pumpable grout" is needed to encase and stabilize larger objects in place, and/or fill void 

spaces inside the cell. The resulting product is a monolithic structure. Likewise, the 

"soil-like". materials is to be placed in the cell through standard blading/compaction 

methods, much like soil. A precise testing method or value could not be agreed upon. 

MK-Ferguson sent a representative, Mr. Serban Grozescu, to evaluate the samples. Of 

the eighteen solidification mixtures, Mr. Grozescu selected mixtures OP-I-3, OP-II-1, OP-

II-2, and OP-II-3 for evaluation as a monolithic product. He selected mixtures OP-II-4, 

OP-II-6, OP-III-5, and OP-III-6 for evaluation as a soil like product. Following their 

selection, these mixtures were subjected to the TCLP and various physical tests, as listed 

in Table X (App. A). 

4.2 TCLP Tests 

The TCLP test results for the optimization mixtures are listed in Table IX. None of the 

monolithic mixtures would be classified as a toxic waste per the TCLP criteria. The test 

results indicated the three of the four soil like mixtures would be classified as a toxic 



waste based on the concentrations of cadmium in the leachate. 

The cadmium value for the fourth soil like mixture (OP-II-6) appeared to be biased. The 
lab testing data was reviewed. It was discovered that the less aggressive TCLP leaching 

fluid was used on this sample. An evaluation was immediately performed and it was 
determined that the less aggressive leaching fluid was used in error. The tests were 

repeated using a modified TCLP. A ten gram sample was leached in 200 ml of leach 
fluid for 24 hours and the leachate analyzed. The tests were run in duplicate on a sample 

of the. OP-II-6 mixture. In addition, duplicate samples of mixture OP-III-6 were ran as 

control samples to compare with actual TCLP results. 

The results are listed in Table IX. The control sample results agree with the laboratory 

TCLP results. The results for the samples of the OP-II-6 mixture clearly indicate that 

this mixture would also be classified as toxic waste per the TCLP criteria. These results 

caused concern until it was discovered through conversations with MK Ferguson that the 
cadmium values in the bid specification used to determine spiking levels were biased high 

by a factor of 100. Obviously, at these low cadmium levels, none of the mixtures would 

be classified as a toxic waste. 

4.3 Physical Tests 

Table X lists the results of the physical testing of the monolithic and soil like products. 

In addition, drainable water results, specific gravity values, and volume increase ratios 

are listed. The volume increase ratios were based on a spiked sludge density of 1.30 g/cc 

and a surface soil density 'of 1.09 g/cc. The surface soil density was measured on the 

composited sample. This result is probably much lower than the actual density of 

undisturbed surface soil. Therefore, the volume increase ratios are probably biased low. • 
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For the monolithic samples, the unconfined compressive strength ranged from 125 to 335 

psi, all of which are above the minimum required by the specification. The soil-like 

material will undergo compaction in the cell along with untreated soil (not requiring 

treatment) and will not be subject to a minimum unconfined compressive strength 

requirement.. 

4.4 Clogging Analysis 

One of the analysis specified in the bid specification as part of Section 10940 was a 

clogging analysis. No specific criteria was specified. Obviously, clogging of the leachate 

collection system will depend in large part on the collection system design. Design 

components such as the use of perforated or permeable piping, aggregate sizes, etc. could 
substantially impact the analysis. Since no specific design information was supplied with 

the bid specification, it was assumed that the purpose of the clogging analysis is to 

address the potential of leachable waste components precipitating in or around a leichate 

collection system resulting in a potential .  clog. 

Several anions and cations were analyzed in the ANS 16.1 leachates for the soil-like and 

monolithic product (see Table XI). Of the cations, only Ca, Fe, Mg, and Ni could 

precipitate and form a potential clogging problem. Based on the anion analysis, calcium 

carbonate, calcium hydroxide, calcium fluoride, magnesium carbonate, magnesium 

fluoride, magnesium hydroxide, iron (II) hydroxide, iron (III) hydroxide, nickel 

hydroxide, and nickel carbonate were the only possible insoluble compounds identified. 

The following table lists these compounds, their solubility products as given in the 

• Even with higher soil densities, the bid specification of less than a 30% volume increase 

should be easily met in all cases. 
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Thirteenth Edition of Lange's Handbook of Chemistry, their calculated solubility, and 

their maximum concentrations based on the ANS 16.1 leachate analysis presented in 

Table XI for the soil-like and monolithic product. Solubility products were for the 

temperature range of 18 to 25°C. 

Compound 
Solubility 
Product 

Calculated 
Solubility 

Max Conc 
(ppm) 

Soil-Like 

Max Conc 
(ppm) 

Monolithic 

CaCO3  2.8E-9 5.29 298 204 

CaF2  5.3E-9 136 1.44 1.83 

Ca(OH)2  5.5E-9 1307 220 151 

MgCO3  3.5E-8 15.8 18.3 0.64 

MgF2  6.5E-9 116 1.15 0.30 

Mg(OH)2 1.8E-11, 15.3 12.7 0.44 

Fe(OH)2  8E-16 0.83 13.9 0.48 

Fe(OH)3  4E-38 4.78E-5 16.5 0.57 

Ni(OH)2  2.0E-15 1.38 5.76 0.23 

NiCO3  6.6E-9 9.64 6.22 0.25 

Of the compounds listed above, calcium carbonate could exist at by far the highest 
concentrations. Leachate analysis measured alkalinity and not hydroxide and carbonate 

concentrations. However, it can be assumed that since the calcium leached from the 
samples at the concentrations presented in Table XI, it must be present in the leachates 

as the hydroxide. Therefore, any potential for the calcium to precipitate as calcium 
carbonate would require the presence of soluble carbonates in the leachate collection 

system. Since the only possible source of natural carbonates is carbon dioxide, the 
precipitation of calcium carbonate does not appear to represent a credible scenario. 
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One interpretation of the data is to assume that the cations were present in the insoluble 

form in the leachate as small colloidal material. Since total suspended solids analyses 

were not performed on the leachate samples, this is a real possibility. The leachate 

samples did not appear to contain suspended solids. Therefore, their particle size must 

have been quite small (i.e. <5 uM). 

In any case, whether the cations are present in the leachate as soluble specifies that may 
precipitate or as colloidal materials, in both cases, the potential exists for the formation 

of very small particulate material. Therefore, any leachate collection system should be 

designed to pass small particulate material. 
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OD 5.0 DETAILED LEACHABILITY TESTS 

The purpose of this phase of the project was to define the long term disposal/ burial 

conditioni. The bid specification required that two tests be performed on the solidified 

products, the Materials Characterization Center Static Leach Test (MCC-1P) and the 

American Nuclear Society Leach Test (ANSI/ANS 16.1). After discussions with MK 

Ferguson, it was decided to only perform the ANS 16.1 tests on the solidified products. 
MK Ferguson selected two samples prepared during the optimization tests for testing as 

a monolithic and a soil like product. These samples corresponded to test matrix mixtures 

OP-II-1 and OP-III-6 for the monolithic and soil like samples respectively. An extra 

sample prepared during the baseline solidification of the quarry soil was used to evaluate 

a stabilized nitroaromatic contaminated solid. 

A five inch diameter pyrex vessel was selected for the ANS 16.1 leach vessel. The pyrex 

vessel was filled to a depth of approximately 5 inches with demineralized water (1550 

cc). The two inch sample cube was suspended by teflon tape in the center of the vessel 

at an equal distance from the surface of the water and the vessel bottom. The volume of 

water met the ANS 16.1 requirement of 'a water volume to sample surface ratio of 10. 

The pyrex vessel diameter was sized so that the sample would be surrounded by an equal 

thickness of leach solution per the ANS 16.1 procedure. 

For samples OP-II-1 and OP-III-6, total uranium leached was used to calculate the leach 

index. To ensure accuracy of the results, a test was performed to determine if any 

uranium would plate. out on the pyrex vessel walls during leach tests. A 100 ppm 

uranium standard solution was prepared and 1550 cc of this solution was placed in the 

pyrex leach vessel for a period of 48 hours. The solution was analyzed for uranium 

immediately upon preparation and after 48 hours of contact with the pyrex leach vessel. 
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The average of several uranium analysis indicated an initial uranium concentration of 91.7 

ppm and a final uranium concentration of 91.9 ppm, well within the range of analytical 

error. Based on these results, it was concluded that the pyrex vessel would not cause a 

bias in the uranium leach results. Of the other leachate components specified in the bid 

specification for analyses, only fluoride might undergo a possible reaction with the pyrex 

vessel that may have biased the leachate analyses. To evaluate this possibility, 500 ml 

of a 10 ppm fluoride standard was placed in a pyrex - 500 ml volumetric flask for a period 

of 24 hours. The standard was immediately analyzed for fluoride upon preparation in the 

_ flask and after 24 hours. The initial and final fluoride concentrations were 10.4 and 9.9 

ppm respectively. These results were within the expected analytical error range of 5%. 

Therefore, it was concluded that fluoride would not interact significantly with the pyrex 

vessel during a 24 hour leach period. 

For the sample of treated Quarry Soils, Nitrobenzene, and 2,4-Dimitrotoluene were used 

to calculate the leach index. The three test samples, OP-II-1, OP-III-6, and Quarry Soils 

were rinsed, the rinse collected, and the samples leached in 1550 cc of demineralized 

water. The water was changed and collected at 2, 7, 24, 48, 72, 96, and 120 hours per 

the ANS 16.1 procedure. After collection, the leachate was transferred to EcoTek LSI 

for preservation and analysis for the analytes listed in the bid specification. The results 

are listed in Tables XI and XII. Leach index values were then calculated based on the 

leachate uranium values for OP-II-1 and OP-III-6 and 2,4-DNT for Quarry Soils. These 

indexes were 15, 14, and 15 respectively for OP-II-1, OP-III-6, and Quarry Soil. 

17 



41), 	6.0 CONCLUSIONS AND RECONEMENDATIONS 

As MK-Ferguson evaluated the alternatives that existed to remecliate the Weldon Spring 
Site in Missouri, the work they contracted with WTG has shown that chemical 

stabilization/solidification of the nitroaromatic soils and the raffinate pit sludge is not only 
a viable alternative but an economically feasIble alternative. 

A generic formula deVeloped by the Oak Ridge National Laboratory was found to be 

satisfactory to chemically stabilize each one of the wastes - treated and meet all regulatory n 

criteria in existence today. The technical approachtaken by MK-Ferguson, facilitated the 

development of several formulations all of which meet the established criteria. This 
makes chemical stabilization/solidification also a desirable alternative as a treatment 

technology for the remediation of the Weldon Spring Site. 

The testing performed durihg this Treatability Study work was aimed at measuring the 
long-term stability of the treated material as well as the physical and chemical 

characteristics Which will ensure low leachability of the hazardous and radioactive 

components of the waste. The leach indexes obtained are several orders of magnitude 

higher than those required by the regulatory agencies for low-level radioactive waste 

disposal (shallow land burial) and therefore, provides a greater margin of safety. 

The formula tested on nitroaromatic soils proved to be satisfactory in meeting the 

established criteria. This formula however, could be optimized to minimize the use of 

binder. Furthermore, the low moisture content of these soils require the use of added 

water. This water could be provided by , the dewatering of the raffinate pits if necessary, 

eliminating the need to treat and discharge this water. 

18 



01)  The variability of physical conditions of these sludges and soils throughout the year make 

it unrealistic to think the results of this study are directly and absolutely applicable to a 

full-scale remediation effort. Additional testings at the bench-scale and pilot-scale, are 

recommended to establish a greater level of confidence that the treatment process 

identified and tested in this study can absorb the variations in physical properties 
throughout the duration of the project. 

19 
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APPENDIX A 



tAtS 

*ABLE I 

•,• 

Raff Pit 

• 

NitratentAte 1:.•:• • 

•• 	 • 

dmiu 
MM! .  

Mori 
Islidk 

$11viii  • 
Thailiui 
Nanadiui 

.. , 

Nar 
. 

• .-Z44.o 
• 

Tilt 

Th 228:(p . 
0440000 
tii4k0 • 

,:14.1k .  • 

-M • 

	

59.7 	74.1 

	

160 	370 

	

<0.10 	<0.81 

	

88.7 	25.9 
243  <12.5 

	

3018 	2600 

	

3O.8 	51.2 

	

483 	2250 

	

216 	281 

	

28.6 	63.1 

	

17.9 	27.5 

	

40 	102 

	

7.81 	43.2 

	

217 	746 

	

104 	990 

	

<12.2 	<15.6 

	

636 	5170 

	

<0.05 	9.85 

	

2050 	3220 

	

35.6 	114 

	

31.9 	<9.34 

	

<8.52 	<109 

	

<6.08 	<77.8 

	

7760 	16000 

	

1800 	538 	. 

	

2800 	4040 

	

1300 	1700 

	

aso 	1400 

	

62 	460 
• 0000 	87000 

	

120 	.500 

	

g 	340 
• 2600 	3800 

64.1 36.3 7.6 18.4 
200 28 23 

<0.12 <0.063 <0.051 
63.9 287 <25.0 
720 20.7 1752 

1800 3200 730 
35.1 <15.0 <11.1 
706 41 <19.8 
386 773 103.492 

15.5 2.86 0.675 
10.1 <1.67 <1 24 
85.1 25.1 15.1 

12 7.78 : 7.05 
629 34.6 5.72 
249 82.1 23.9 

<14.4 93.1 <6.19 
679 226 912 

10.9 <0.0636 <0.084 
763 46.8 <3.71 
227 34.3 13.6 

<74.7 <43.4 <32.2 
<8.61 <5.01 <3.71 
<100 <58.4 <43.3 
4290 166 22.2 

139 97.3 73.5 
<0.083 <0.10 

<1.3 <oar/ 
11 <0.077 
21 <0.081 
.95 <0.071 

3000 <0.070 
2890 7590 5 
1300 2600 3.7 
940 2700 3.6 

• 
310 560 izA 

19000 560 20 
300 530 1.3 
230 690 14 

1400 81 <14 

Note: Results reported in units of ppm unless otherwise specified 



ytical Results (Wet ... .. . Fergus:xV 

*
ABLE II 

i:Sampler. 
Labl 

PCB Aroclor 1248; • 

•:NttratielN itr 
Sulfate  

Uthlu 
Man an 

64.480 
<.040. 

35.746 
97.929 

1216.254  
12.412 

194.649 
87.048 
11.526  
7.214 

16.120 
3.147 

87.451 
41.912 
<4.92 

256.308 
' <.020 

59.700 

Nitr 

anadii  

• 826.150 
14.347 
12.856 
<3.43 
<2.45 

• 3127.280 
725.400 

725.200 
523'900 
382.850 

24.986 
20150.000 

48.360 

1047.800 
14.508 

... 	 ., 	... 	.. 
74.100 ...... 36.300 7.600 18.400 
95.830 71.800 17.836 18.768 
<.210 <.043 <040 <.042 
6.708 22.940 182.819 <20.4 
<3.24 258.480 13.186 1429.632 

673.400 646.200 2038.400 595.680 
13.261 12.601 <9.56 <9.06 

582.750 253.454 26.117 <16.1 
72.779 138.574 492.401 84.449 
16.343 5.565 1.822 ' 	0.551 
7.123 3.626 <1.06 <1.01 

26.418 30.551 15.989 12.322 
11.189 4.308 4.956 5.753 

193.214 225.811 22.040 4.668 
256.410 89.391 52.298 19.502 

<4.04 <5.17 59.305 <5.05 
1339.030 243.761 143.962 744.192 

2.551 3.913 <.041 <.069 
833.980 273.917 29.812 <3.03 

29.526 81.493 21.849 11.098 
<2.42 <26.8 <27.6 <26.3 
<28.2 <3.09 <3.19 51,0 
<20.2 <35.9 <37.2 <35.3 

4144.000 1540.110 105.742 18.115 
139.342 49.901 61.980 59.976 

<.077 <.082 
<1.20 <.063 

10.164 <.061 
19.404 <.066 
87.780 <.058 

2772.000 <.057 
1046.360 1037.510 4834.830 4.080 
440.300 466.700 1656.200 3.019 
362.600 337.460 1719.900 2.934 
119.140 111.290 356.720 1.224 

22533.000 6821.000 356.720 16.320 
129.500 107.700 337.610 1.061 
88.060 • 82.570 439.530 11.424 

984.200 502.600 51.597 <11.4 

Note: Results reported in units of ppm unless otherwise specified 



;I 	II 
	

I  

	

<0.020 	<0.029 	<0.023 	<0.022 	<0.208 

	

<0.0041 	<0.0058 	<0.0045 	<0.0044 	<0.042 
<0.021 
<0.0042 

TABLE III 

MK Ferguson Baseline Analyt ~ cat Results' ; ;: 
;Raft  

SQL 	• BOL 	BQL 	BOL 	• BQL 	BOL 
BQL 	SOL 	BOL 	BQL 	BQL 	BOL ' 

',.*41'f:(iiiiid 	 BOL • 	SQL 1 	BQL 	BQL 	SQL 	&X 
Cfi*Oeiiii;•?:•.:. 	 BOL 	BQL 	SQL 	BOL 	SQL 	BOL 

.0061804.0iiioilde 	 , 89 	 150 	 100 	62 • 	59 	 130 .  
Acetone 	 62 	 54 	 40 	 37 	 130 	• BQL 
taitioit. iiiiiitie18 	 BOL 	BOL 	BOL 	SQL 	SOL 	BOL 
i'lfibiair":''.": ,,:::.... oroethylenei. 	BQL 	BOL 	BOL 	BQL 	BOL 	SQL 
1":1::0c0!#00iiiiii::q 	BQL 	BQL 	BOL 	BOL 	BQL 	BQL 

• 1.*00iiAeOliiiiiiiii4,;,'. 	SQL 	BOL 	BOL 	SQL 	BQL 	2 

	

. .t400fOi‘;'''''• 	 BQL • 	BOL 	BOL • 	BQL 	1 - • 	BOL 
. . "..1*0010iiiithatie 	 BOL . 	SQL 	BOL - 	BOL 	SQL 	BOL 

2.400.i.aiii::::':;:ii 	 34 - 	45 - 	30. 	 28 	 9 	 BOL 
tiA::toe'than :- p!peo:. 	.:Bot. 	SQL 	BQL 	801 	BOL 	BQL 
••Carbon t041.iiiiili:::: 	SQL  . 	BOL 	BOL 	SOL 	BOL 	BOL 
Vinyl Acetate 	 . BM • 	pal 	BOL 	BOL 	BQL 	BOL 
• St000010Omithane ,l' 	-, BOL • 	SQL 	SOL 	BQL 	BOL 	SQL  
1 2 Dichloropropano 	BOL 	BQL 	BQL 	BQL 	BOL 	SQL 
cis:0,•,.00ii0O0iiie-iie 	• BOL 	SQL 	BOL 	BOL 	BOL 	SQL • 
TOCIlliiiiii4tiiiiiiii11:1: 	. BOL 	BQL 	110 - 	BOL 	1 	 2 
• Ditii0404iiiiiiiiiiiiii'' 	.:BOL 	BOL 	BOL - 	BOL 	BOL 	BOL 
,

.-.
4. ,:..',.....1....:';I...ti.0iii:: .i

.
.i&iiianc  BOL 	SQL 	BOL 	SQL 	SOL 	BOL 

B0446e 
 

BOL _ 	BQL 	-BOL 	801 	BOL 	BQL 
Transiii 6 :. 	• ....: c hloropropene 	: BQL 	BQL 	eat. 	SOL • 	SQL 	BOL 
BiO114IiiiiiV::: 	''.. 	BOL . 	BQL 	SQL 	SQL 	BQL 	. SQL 
MOtiiitii6y■ ketone 	 BOL 	BQL 	BOL 	BQL 	• 12 	 BOL 

..itiiiiiiiiiiiir 	 BOL 	BOL 	BOL 	BQL 	SQL 	BOL 
Teti ........................ . 	BOL 	BOL 	SQL 	SQL 	BOL 	SQL 

..ji ;:i:2,2.• Titti*hliicieth ine 	BOL 	BQL 	BQL 	SQL 	SOL 	SOL 
TO1664:;::::••• 	 BQL • 	BQL 	BQL 	2 • 	 3 	 7 
.pt■Ic40titiiiZOie 	 BOL 	MX 	BOL 	SQL 	BOL 	BOL 

. ' EtiiiIbliii4:: 	 BOL 	- BQL 	• BQL . 	BQL 	BQL 	2 
ttiiiii4,:::::e 	 ," BOL 	BQL 	SOL . • 	BQL 	BQL 	BQL 
?($Iti:#ie7.,,.:. 	 SQL 	SQL 	BOL 	BOL 	BOL 	2 
.-4,-•.1,i,:,....1)..4',.,iefifi i4triet ' • 	- . ea_ 	SQL 	SQL 	BOL 	BQL 	. BOL 

lOr 

Alpha-a 

Aldrin 
Heptachlor 
Er dos.  ilfarf • 

Endosultan !1. 
Herbicide (ppm). 

VOA (ppl 
CMoromethane 
Bromomethane 

• 

	

<0.0082 	<0.013 	<0.0088 	<0.0050 	<0.0036 

	

<0.0041 	<0.0065 	<0.0044 	<0.0025 	<0.018 

	

<0.082 	<0.13 	<0.088 	<0.050 	<0.036 

	

<0.41 	<0.65 	<0.44 	<0.25 	<0.18 

	

<0.16 	<0.26 	<0.18 	<0.10 	<0.072 

	

<0.0082 	<0.013 	<0.0088 	<0.0050 	<0.0036 

	

<0.0041 	<0.0065 	<0.0044 	<0.0025 	<0.018 

	

<0.016 	<0.026 	<0.018 	<0.10 	<0.072 

	

<0.0082 	<0.013 	<0.0088 	<0.0050 	<0.036 

	

<0.0082 	<0.013 	<0.0088 	<0.0050 	<0.036 

	

<0.0082 _ 	<0.013 	<0.0088 	<0.0050 	<0.0036 

	

<0.0082 	<0.013 	<0.0088 	<0.0050 	<0.0036 

	

<0.049 	<0.077 	<0.053 	<0.030 	<0.022 

	

<0.057 	<0.090 	<0.062 	<0.035 	<0.025 

	

<0.20 	<0.32 	<0.22 	<0.12 	<0.090 

	

<0.0082 	<0.013 	<0.0088 	<0.0050 	<0.0036 

	

<0.14 	<0.22 	<0.15 	<0.085 	<0.061 

	

<0.16 	<0.25 	<0.17 - 	<0.095 	<0.068 

<0.0041 
<0.0020 
<0.041 
<0.20 
<0.082 
<0.0041 
<0.0020 
<0.0082 
<0.0041 
<0.0041 
<0.0041 
<0.0041 
<0.025 
<0.029 
<0.10 
<0.0041 
<0.069 
<0.078 



TABLE IV-A 

01111).. MK Ferguson Raffinate Pit Spike Quantities per Kilogram 

Spiking Levels Arsenic 
AsTrioxide As(ppm) 	 757391 

	

Sample Raft Pit#1 	Raft Pit#2 	Raft Pit#3 	Raft Pit#4 

	

Lab ID# 1464-01 	1464-02 	1464-03 	1464-04 

	

As Is 	195 	583 	253 	26 

	

Max 	675 	983 	1060 	665 

	

Aliquot Size (g) 	0.6342 	0.5285 	1.0649 	0.8435 

Spiking Levels Barium 

	

BaNitrate Ba(ppm) 	525484 

	

Sample Raft Pit#1 	Raft Pit#2 	Raft Pit#3 	Raft Pit#4 

	

Lab ID# 1464-01 	1464-02 	1464-03 	1464-04 

	

As Is 	87 	73 	139 	492 

	

Max 	149 	78 	333 	7740 

	

Aliquot Size (g) 	0.1179 	0.0096 	0.3700 	13.7922 

Spiking Levels Cadmium 

	

CdNitrate'4Water Cd(ppm) 	364399 

	

Sample Raff Pit#1 	Raft Pit#2 	Raft Pit#3 	Raft Pit#4 

	

Lab ID# 1464-01 	1464-02 	1464-03 	1464-04 

	

As Is 	 7 	 7 	 4 <1.06 

	

Max 	12 	14 	321 	 9 
Aliquot Size (g) • 	0.0126 	0.0186 	0.8710 	0.0237 

Spiking Levels Chromium 
NaChromate'4Water Cr(ppm) 	222139 

	

Sample Raft Pit#1 	Raft Pit#2 	Raft Pit#3 	Raft Pit#4 

	

Lab ID# 1464-01 	1464-02 	1464-03 	1464-04 

	

As Is 	16 	26 	31 	16 

	

Max 	39 	169 	34 	23 

	

Aliquot Size (g) 	0.1034 	0.6419 	0.0160 	0.0311 

Spiking Levels 
PbNitrate Pb(ppm) 

Sample 
Lab ID# 

Lead 
625585 

Raft Pit#1 	Raff Pit#2 
1464-01 	1464-02 

Raft Pit#3 
1464-03 

Raft Pit#4 
1464-04 

As Is 42 	256  89 52 
Max 252 	370 644 158 

Aliquot Size (g) 0.3358 	0.1816 0.8865 0.1690 

Spiking Levels Nickel 
NiNitrate'6Water Ni(ppm) 201856 

Sample Raft Pit#1 	Raft Pit#2 Raft Pit#3 Raft Pit#4 
Lab ID# 1464-01 	1464-02 1464-03 1464-04 

As Is 14 	30 81 22 
Max 30 	66 8790 134 

Aliquot Size (g) 0.0795 	0.1822 43.1422 0.5556 

Spiking Levels Selenium 
SeDioxide Se(ppm) 711615 

Sample Raft Pit#1 	Raft Pit#2 Raft Pit#3 Raff Pit#4 
Lab ID# 1464-01 	1464-02 1464-03 1464-04 

As Is 13 <2.42 	• <26.8 <27.6 
Max • 	 76 	31 81 33 

Aliquot Size (g) 0.0880 	0.0434 0.1140 0.0462 



TABLE IV-B ■••■ MK Ferguson Raffinate Pit Spike Quantities per Kilogram 

Spiking Levels 
UNH U(ppm) 

Sample 
Lab ID# 

Total U (ppm) 
474040 

Raft Pit#1 	Raft Pit#2 
1464-01 	1464-02 

Raff Pit#3 
1464-03 

Ref Pit#4 
1464-04 

As Is 725 1046 1038 4835 
Max 1765 1000 1618 5000 

Aliquot Size (g) 2.1935 -0.0978 1.2246 0.3484 

Spiking Levels Tot.Th(ppm) 
ThNitrate4Water Th(ppm) 420269 

Sample Raft Pit#1 	Raft Pit#2 Raft Pit#3 Raft Pit#4 
Lab ID# 1464-01 1464-02 1464-03 1464-04 

As Is 440 1177 979 3069 
Max 2131 1097 1776 9551 

Aliquot Size (g) 4.0240 -0.1912 1.8954 15.4233 
Max(Th-228) pCi/g 120 110 200 1100 

MK Ferguson Quarry Soil Spike Quantities per Kilogram 

Spiking Levels 
STD Conc(ppm) 

Sample 
Lab 1D# 

As Is 
Max 

Aliquot Size (g) 

Nitrobenzene 
1000000 

Quarry Soil 
1464-05 
<077 

133 
0.1330 

Spiking Levels 
STD Conc(ppm) 

Sample 
Lab ID# 

As Is 
Max 

Aliquot Size (g) 

Spiking Levels 
STD Conc(ppm) 

Sample 
Lab ID# 

As Is 
Max 

Aliquot Size (g) 

Spiking Levels 
STD Conc(ppm) 

Sample 
Lab ID# 

As Is 
Max 

Aliquot Size (g) 

2,4 DNT 
1000000 

Quarry Soil 
1464-05 

19 
29 

0.0095 

1,3,5 TNB 
1000000 

Quarry Soll 
1464-05 

88 
277 

0.1892 

2,4,6 TNT 
1000000 

Quarry Soil 
1464-05 

2772 
20055 

17.2830 

— 'Note: Max Cadmium Values in the Bid Spec were Biased High by a factor of 100 



Actual Spike Concentrations BasellneTCLP/SoildiflcatIon TestIn 
aft Pit  

,..949PP 
0.757391 	1.2678 
0.525484 	0.2373 
0.364399 . 	0.0252 
0.222139 	0.2069 
0.625585 	0.6707 
0.201856 	0.1600 
0.711615 	0.1757 
0.47404 	4.3850 

0.420269 	8.0429 
1 	68 

.. 	. 	. .0.01 . 
195 
87 

7 
16 
42 
14 
13 

725 
440 

648 
143 

11 
37 

242 
29 

• 73 
1694 
2045 

675 
149 

12 
39 
52 252 
30 
76 

1765 
2131 

1.0595 
0.0184 
0.0404 
1.2841 
0.3621 
0.3686 
0.0876 
0.0000 
0.0000 

57 

583 
73 

7 
26 

256 
30 

0 
1046. 
1177 

955 
76 
14 

• 164 
358 
65 
30 

1015 
1143 

983 
78 
14 

169 
370 

66 
31 

1000 
1097 

p Rea0enE  

TABLE V 

a en 
Ion. 

	

 
0.757391 	2.1304 

	

0.525484 	0.7404 

	

0.364399 	1.7422 

	

0.222139 	0.0323 

	

0.625585 	1.7735 

	

0.201856 	86.2846 

	

0.711615 	0.2276 

	

0.47404 	2.4492 

	

0.420269 	3.7904 

	

1 	216  

. „. 	.. 

	

253 	916 	1060 	1.6849 

	

139 	288 	333 	27.5854 

	

4 	278 	321 	0.0481 

	

31 	30 	34 	0.0627 

	

89 	556 	644 	0.3422 

	

81 	7593 	8790 	1.1135 

	

0 	70 	81 	0.0932 

	

1038 	1398 	1618 	0.6993 

	

979 	1534 	1776 	30.8332 
1185 

*OPT) 
26 409 665 644 

492 4767 7740 7505 
0 5 9 8 

16 14 23 22 
52 98 158 154 
22 83 134 130 
0 20 33 32 

4835 3080 .  5000 4849 
3069 5880 9551 9259 

e 	 WA' 

Note: 	Spiking Levels Include Water Used to Transfer Spiking Reagents 
In the case of Pit 04, excess water was added due to the high level of solids. 
As a result, for comparison purposes, spiking levels are reported with and without water. 
2000 grams of sample was used In aft cases 



ettachi 	 <0.005 
tofotenzef1t3 	 <0. 

itfilOiOf 	 :<0. 
*401 . 	 <0.005 

101**h 	 <0.005 
et** 	 :<0.100 
lorgeth 	 <0.005 

P!oet 	 <0.005 
<0.010 
<0.020 
<0.020 
<0.020 
NA 
<0.020 .  

61.014.616i 	 <0.020 
orobenzene 	<0.020 
oeoluta ion 	<0.020 

.00 	 .:<0.020 
<0.020 

Nor'  <0.100 
<0.020 
<0.100 
<0.020 
<0.00034 
<0.00017 
<0.0034 
<0.017 

Chlordane <0.0068 
<0.0034 
<0.0080 
<0.0016 
8.84 
0.373 
0.127 
<0.003 
<0.022 
<0.0002 
0.055 
0.028 

Spiked. • K Farpuson Baseline .,..... 

02 	14&48-03 	14048-0~ .. 	 . 
<0.005 	<0.005 	<0.005 
<0.005 	<0.005 	<0.005 
<0.005 	<0.005 	<0.005 
<0.005 	<0.005 	<0.005 
<0.005 	<0.005 	<0.005 
<0.005 	<0.005 	<0.005 
<0.100 	<0.100 	<0.100 
<0.005 	<0.005 	<0.005 

• <0.005 	<0.005 	<0.005 
<0.010 	<0.010 	<0.010 
<0.020 	<0.020 	<0.020 	<0.010 	<0.010 
<0.020 	<0.020 	<0.020 	<0.010 	<0.010 
<0.020 	<0.020 	<0.020 	<0.010 	<0.010 
NA 	NA 	NA 	NA 	NA 
<0.020 	<0.020 	<0.020 	<0.010 	<0.010 
<0.020 	<0.020 	<0.020 	0.953 	<0.010 
<0.020 	<0.020 	<0.020 	<0.010 	<0.010 
<0.020 	<0.020 	<0.020 	<0.010 	<0.010 
<0.020 	<0.020 	<0.020 	<0.010 	<0.010 
<0.020 	<0.020 	<0.020 	3.010 	0.003 
<0.100 	<0.100 	<0.100 	<0.049 	<0.049 
<0.020 	<0.020 	<0.020 	<0.010 	<0.010 
<0.100 	<0.100 	<0.100 	<0.049 	<0.049 
<0.020 	<0.020 	<0.020 	<0.010 	<0.010 
<0.00022 	<0.00022 	<0.00018 
<0.00011 	<0.00011 	<0.000091 
<0.0022 	<0.0022 	<0.0018 
<0.011 	<0.011 	<0.091 
<0.0044 	<0.0044 	<0.0036 
<0.00022 	<0.00022 	<0.00018 
<0.0063 	<0.0071 	<0.0128 
<0.0013 	<0.0014 	<0.0026 
1.68 	6.57 	0.178 	<0.013 	<0.013 
0.241 	0.371 	120 	1.39 	3.8 
0.035 	3.27 	0.178 	<0.002 	0.004 
<0.003 	<0.003 	<0.003 	0.012 	0.012 
<0.022 	0.055 	0.692 	0.035 	<0.018 
<0.0002 	0.0006 	<0.0002 	<0.0002 	<0.0002 
0.072 	0.219 	<0.023 	<0.019 	<0.019 
<0.004 	<0.004 	<0.004 	<0.004 	<0.004 

Note: 	 Quarry Soil Results are for material spiked with Nitrobenzene Only 



<0.020 
<0.020 
<0.020 
NA 
<0.020 
<0.020 
<0.020 
<0.020 
<0.020 . 
<0.020 
<0.100 
<0.020 
<0.100 
<0.020 
<0.014 
1.10 
<0.001 
0.136 
<0.022 
<0.0002 
0.0263 
<0.004 

<0.020 
<0.020 
<0.020 
NA 

<0.020 
<0.020 
<0.020 
NA 

<0.020 
<0.020 ' 
<0.020 
NA 

<0.009 
<0.009 
<0.009 
NA 

<0.020 <0.020 <0.020 <0.009 
<0.020 <0.020 <0.020 0.015 
<0.020 <0.020 <0.020 <0.009 
<0.020 <0.020 <0.020 <0.009 
<0.020 <0.020 <0.020 <0.009 
<0.020 <0.020 <0.020 0.701 
<0.100 <0.100 <0.100 <0.047 
<0.020 <0.020 <0.020 <0.009 
<a100 <0.100 <0.100 <0.047 
<0.020 <0.020 <0.020 <0.009 
0.0163 0.0366 0.0321 <0.013 
1.87 3.37 12.0 2.22 
<0.001 <1.0 0.0018 <0.002 
0.00590 0.0241 0.0098 0.066 
<0.022 <0.022 <0.022 <0.018 
<0.0002 <0.0002 <0.0002 <0.0002 
0.0259 0.0259 0.0255 <0.019 
<0.004 <0.004 <0.004 <0.004 

Raft 	Quarry Soil 
1484D-04  
<0.020 	<0.010 
<0.020 	<0.010 
<0.020 	<0.010 
NA 	NA 
<0.020 	<0.010 
<0.020 	0.017 
<0.020 	<0.010 
<0.020 	<0.010 
<0.020 	<0.010 
<0.020 	0.813 .  

<0.100 	<0.049 
<0.020 	<0.010 
<0.100 	<0.049 
<0.020 	<0.010 
0.017 	<0.013 
10.9 	0.669 
<0.002 	<0.002 
0.013 	0.0822 
<0.018 	<0.018 
<0.0002 	<0.0004 
0.034 	<0.019 
0.012 	<0.004 

<0.020 
<0.020 
<0.020 
NA 
<0.020 
<0.020 
<0.020 
<0.020 
<0.020 
<0.020 
<0.100 
<0.020 
<0.100 
<0.020 
0.027 
0.911 
0.003 
0.126 
<0.018 
<0.0002 
0.026 
<0.004 

 Baseline , Spiked, T i • off42,7:::!;.:,. 

1464D 02 	1464D-0_ 
• <0.020 

Note: 	 Quarry Soil Results are for material spiked with Nitrobenzene Only 

<0.020 
<0.020 
NA 
<0.020 
<0.020 
<0.020 
<0.020 
<0.020 
<0.020 
<0.100 
<0.020 
<0.100 
<0.020 

• 0.036 
0.583 
<0.002 
0.006 
<0.018 
<0.0002 
0.043 
<0.004 

<0.020 
<0.020 
NA 
<0.020 
<0.020 
<0.020 
<0.020 
<0.020 
<0.020 
<0.100 
<0.020 
<0.100 
<0.020 
0.218 
1.44 
0.003 
0.03 
<0.018 
<0.0002 
0.061 
0.011 

TABLE VII 



Test Mat tx uty 
vsois 

0 
0.2 
0.4 
0.6 
0.8 

1 

0.2 
0.2 
0.2 
0.2 
0.2 
0.2 

0.4 
0.4 
0.4 
0.4 
0.4 
0.4 

1 
2 
3 
4 
5 
6 

0.2 
0.4 
0.6 
0.8 

1 

0.6 
0.6 
0.6 
0.6 
0.6 

ABLE VIII 

MK Ferguson Optimization Test Matrices 

Binder is 40% Cement 60% Class F Flyash 
Sludge is from raffinate pit #3 

Actual . Spike Concentrations for Raffinate Pit#3 Optimization Tests 
. . . 	 . . 

Fraction. 	9 Reagent;.:::  Win:, (PPm).....:: Spike (ppm)  

	

0.757391 	• 21.3 	 253 	1005 

	

0.525484 	 7.4 
	

139 
	

316 

	

0.364399 	17.42 
	

4 
	

305 

	

0.222139 	0.32 
	

31 
	

33 

	

0.625585 	17.73 
	

89 
	

611 

	

0.201856 	862.84 
	

81 
	

8338 

	

0.711615 	 2.28 
	

0 
	

77 

	

0.47404 	24.49 
	

1038 
	

1535 

	

0.420269 	37.91 
	

979 
	

1685 

	

1 	 90 

).• 

1060 
333 
321 
34 

644 
8790 

81 
1618 
1776 

Note: 	20000 grams of raffinate pit #3 sludge was spiked for optimization testing 

• 



r 041 O. 

<0.010 
<0.010 
<0.010 
NA 
<0.010 
.<0.010 
<0.010 
<0.010 
<0.010 
<0.010 

' <0.048 
<0.010 
<0.048 
<0.010 
2.93 

".1.49 
1.14 
0.012 

...<0.012 
<0.0002 
0.0907 
<0.025 

<0.009 <0.011 <0.010 
<0.009 <0.011 <0.010 
<0.009 <0.011 <0.010 
NA NA NA 
<0.009 <0.011 <0.010 
<0.009 <0.011 <0.010 
<0.009 <0.01 . 1 <0.010 
<0.009 <0.011 <0.010 
<0.009 <0.011 <0.010 
<0.009 ' <0.011 <0.010 
<0.047 <0.054 <0.048 
<0.009 <0.011 <0.010 
<0.047. <0.054 <0.048 
<0.009 <0.011 <0.010 
0.346 2.96 3.05 
1.33 1.25 1.12 
0.004 2.87 2.82 
0.0270 0.0169 0.0196 
<0.012 0.0207' 0.0154 
<0.0002 <0.0002 <0.0002 
0.0998 0.158 0.168 
<0.100 <0.025 <0.025 

<0.010 
<0.010 
<0.010 
NA 
<0.010 
<0.010 
<0.010 
<0.010 
<0.010 
<0.010 
<0.049 
<0.010 
<0.049 

1111  

:0.639 
1.33 
0.0333 
0.0239 
<0.012 
<0.0002 
0.0788 
<0.025 

<0.010 <0.010 .  <0.009 
<0.010 <0.010 <0.009 
<0.010 <0.010 <0.009 
NA NA NA 
<0.010 <0.010 <0.009 
<0.010 <0.010 <0.009 
<0.010 <0.010 <0.009 
<0.010 <0.010 <0.009 
<0.010 <0.010 <0.009 
<0.010 - <0.010 <0.009 
<0.051 <0.050 <0.046 
<0.010 <0.010 <0.009 
<0.051 <0.050 <0.046 
<0.010 <0.010 <0:009 
1.25 1.80. 3.73 
1.18 1.19 0.817 
0.0879 0.267 1.63 
0.0259 0.0205 0.010 
<0.012 <0.012 <0.012 
<0.0002 <0.0002 <0.0002 
0.0482 0.0720 0.105 
<0.005 <0.005 <0.005 

'14 pkf lot 
04)initro!due 

He c1 or Ida 

o. 10. 

TABLE IX 

Note 	 Samples rerun by EcoTek Applied Technology Group 
Only 10 grams of sample was utilized in a modified TCLP test 



Physical Test Results for Optimization Samples 

1.67 1.56 1.60 
0 0 0 
0.853 0.852 0.817 
32.2 33.2 323 
86.6 86.8 86.8 
30.9 32.9 31.6 
83.2 825 84.4 
96.1 95.0 97.2 

42.6 31.8 35.8 

TABLE X 

Note: Volume Increase Ratios are based on a surface soil sample density of 1.09 a/cc. 
Actual undisturbed soil density values should be higher which will increase the ratios. 



Soli Uke Product ANSI 16.1 Test Results for test Matrix 

13.1 
<2.0 
0.57 

0.86 
3.2 
38.4 
8.62 
5.28 
3.08 
1.59 
3.74 
20 

23.4 
<2.0 
0.64 
<0.1 
17.3 
2.5 
27.9 
0.176 
0.116 
0.0931 
1.69 
5.30 
8.5 

25.1 
<2.0 
0.65 
<0.1 
27.6. 
<1.0 
40.5 
0.0590 
0.0461 
0.0480 
2.69 
9.13 
<3.4 

25.3 
<2.0 
0.63 
<0.1 
43.8 
<1.0 
56.9 
0.351 
<0.030 
0.0493 
3:97 
15.0 
<3.4 

11.0 	14.6 	.24.5 	25.7 
<2.0 	<2.0 	<2.0 	<2.0 
0.16 	0.24 	0.43 	0.70 
<0.1 	<0.1 	<0.1 	<0.1 
96.1 	83.4 	117 	78.1 
<1.0 	<1.0 	2.8 	<1.0 
90.2 	84.4 	119 	89.2 
0.131 	0.0270 	0.0400 	.0276 
0.103 	<0.030 	0.0581 	.0483 
0.0814 	0.0442 	0.0680 	.0586 
6.67 	6.03 	8.27 	6.40 
35.3 	30.8 	41.0 	26.6 
<3.4 	<3.4 	<3.4 	• <3.4 

our 	72 hour 

Lab 	
...:: 

AtkalinIty (P1 
0 • 
0 
ores (ppm) 

iJNIttatti/NltrIte.(pOili). 
o! pm) 

MonollthIC Product ANSI 16.1 Test Results for lest Matrix OP-II-1 . 	. 
Initial 
Rinse 	2 hour 	7.hour 
Mo 
14641  
2.4 
<2.0 
0.10 
<0.1 
1.38 
<1.0 
2.18 
0.300 
0.185 
0.125 
0.931 
0.921 
<3.4 

14641 
28.3 	49.1 	83.0 	74.7 	63.7 	67.4 

..... ,. 
60.8 

<2.0 	<2.0 	<2.0 	<2.0 	<2.0 	<2.0 	<2.0 
0.20 	0.31 	0.62 	0.89 	0.80 	0.72 	0.63 
<0.1 . 	<0.1 	<0.1 	<0.1 	<0.1 	<0.1 	<0.1 
44.5 	46.1 	72.9 	58.9 	. 37.1 	29.3 	21.3 
<1.0 	<1.0 	<1.0 	<1.0 	<1.0 	<1.0 	<1.0 
35.8 	45.5 	76.9 	81.8 	61.8 	53.3 	43.0 
0.0572 	0.0335 	0.0330 	0.0366 	0.0226 	0.0281 	0.0400 
0.0370 	0.0310 	<0.030 . 	0.0363 	0.0355 	<0.030 	<0.030 
0.0212 	0.007 	0.008 	0.010 	0.007 	0.008. 	0.0131 
21.1 	20.9 	28.9 	21.3 	12.0 	8.21 	5.20 
22.3 	23.2 	32.2 	24.1 	14.0 	9.51 	6.14 
<3.4 	<3.4 	<3.4 	<3.4 	<3.4 	<3.4 	<3.4 

TABLE XI 



Table XII  

OUARRY SOIL PRODUCT ANS 16.1 TEST RESULTS 

Sample. Initial Rinse I 	2 Hour 7 Hour 24 Hour 	1 48 Hour 72 Hour 96 Hour 120 Hour 

Sample ID# 
, 

NO. 
1 

NI. N2 
, 

N3 N4 N5 N6 N7 

Lab ID# 14454101 1464J02 1464103 1464J04 1464J05 1464106 1464J07 1464J08 

Nitrobenzene <6.0 20.8 24.4 68.9 59.2 53.1 52.1 67.5 

2,4-Dinitrotoluene <6.0 <6.0 <6.0 <6.0 <6.0 <6.0 <6.0 <6.0 

TNT <6.0 <6.0 <6.0 <6.0 <6.0 <6.0 8.1 11.6 

All units are nil unless otherwise specified 
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Stabilization/Solidification Testing 
of Raffinate Pit Sludges 
and Nitroaromatic Soils 

Final. Report .  

Appendix D 
Laboratory Reports 

for 
MK-FERGUSON COMPANY 

WELDON SPRING SITE REMEDIAL ACTION PROJECT 
• 

May 8, 1992 

Waste Technologies Group, Inc. 
100 Crescent Centre Parkway 

Suite 200 
Atlanta (Tucker), Georgia 30084 

(404) 723-1600 
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APPENDIX D 

SECTION 	 SUBJECT 

1 	 Baseline Analyses 

2 	 Baseline TCLP 

3 	 14-day Treated TCLP 

4 	 28-day Treated TCLP 

5 	 Optimization Samples TCLP 

6 	 ANS 16.1 

7 	 Explosivity Tests 

8 	 Physical Tests 

9 	 Other Analyses 
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EcoTek Laboralory &ewes incorporateC 
	

FaNsiz04 ■ Zz:-!If5 

August 22, 1991 

Mr. Raphael Soto 
Waste Technology Group, Inc. 
100 Crescent Centre Parkway 
Tucker, GA 30084 

Dear Mr. Soto: 

Enclosed along with this letter are the hard copy results-for the sample(s) received July 30, 
1991. The radiochemical analysis on sample SO2T01 will follow as soon as possible. 

Please contact Craig Johnson at (404)244-0827 if you have any questions.. Also, please refer 
to LSDG number 1464 in future correspondence. 

Sincerely, 

ECOTEK LABORATORY SERVICES, INC. 

/et.to, 
Donald L. Dihel 
Quality Assurance Manager 

Mike Buchanan 
Laboratory Manager -c2/2/9) 

Enclosures. 
DLD/JMB/cjian 

QUALITY CONSCIOUS. QUICK TO RESPOND 

e■.ntec 



• EiCoare* 41.  
.Ecefek LaDoralory Services Incorporete7 

ANALYTICAL. 
RESULTS 



Analysis Method Units Result 
Detection 

Limit 

Fluoride EPA 340.2 mg/kg 88.7 25.0 

NitrateINitrite EPA 353.1 OL-2432) mglkg 243 12.5 

Sulfate EPA 375.4 (IL-2438) mg/kg 3018 250 

Di/ & Grease 413.2 mg/kg 160 33 

% Moisture CLP - SOW 288 % 59.7 N/A 

Aroclor-1248 EPA SY'V846 • 8080 mglkg <0.10 0.10 

 	timony SW-846 Method 6070 mg/kg 30.8 21.9 

Arsenic SW-846 Method 6010 mg/kg 483 38.9 
. 	. 

WM SW-846 Method 6010 mg/kg 216 1.22 

Beryllium SW-846 Method 6070 mg/kg 28.6 1.22 

• 	. Cadmium SW-846 Method 6010 mg/kg 17.9 2.43 

Chromium SW-846 Method 6010 mg/kg 40 6.08 

Cobalt SW-846 Method 6010 mg/kg 7.81 8.51 

Copper SW-846 Method 6010 , mg/kg 217 6.01 

Lead SW-846 Method 6070 mg/kg 104 34.0 

Lithium SW-846 Method 6070 mg/kg <12.2 12.2 

Manganese  SW-846 Method 6010 mg/kg _ 	636 7.30 

Mercury SW-846 Method 6010 ., 	mg/kg <.05 0.05 

Molybdenum SW-846 Method 6010 mg/kg 2050 9.73 

Nickel SW-846 Method 6010 _ 	mg/kg  35.6 63.2 

Selenium SW-846 Method 6010 mg/kg  31.9 7.30 

Silver SW-846 Method 6010 mg/kg <8.52 8.52 

Thallium SW-846 Method 6010 mg/kg <6.08 6.08 

Vanadium SW-846 Method 6010 mg/kg 7760 1.22 

Zinc SW-846 Method 6010 mg/kg 1800 0.5 

-- g 	-.4-  
11ENCOTek LW7  
EcoTek Laboratory Services Incorporated 

410 	Client: WTG ; 

LSDG: 1464 

Sample Receipt Date: July 30, 1991 

Client Reference No.: M. K. Ferguson 

ANALYTICAL RESULTS 
Lab Sample ID: 146401 
Client Sample ID: SD3701 
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C dine 

EcoTel■ LaPoraiory Services Incorporated • 
Client: WTG 
	

Sample Receipt Date: July 30, 1991 

LSDG: 1464 
	 Client Reference No.: M. K. Ferguson 

ANALYTICAL RESULTS 
RADIOCHEMISTRY 

Lab'Sample ID: 146401 
Client Sample ID: SD3701 

Analysis  Units Result 

Total UraniUm 

Uranium ng Ig 2.80E+06 

Isotopic Uranium 
. 	.. 

-&234 : 	' pCi/g 1.3E3±0.3E3 

1.1-238 pCitg A  9.5E2±2.8E2 

Isotopic Thorium 

Th-228 pCi/g 62±47 

Th-230 pCila 5.0E4±_0.7E4 	... 

:Th-232 . pCi/g 1.2E2±0.7E2 

Radium 

Re-226 pCilg 6.9E3:....2.1E3 

Ra-228 . 	pCi/g <1.1E4 

• 



SCOT k 
EcoTek LaDoratory Services Incorporated 

Client: WTG 
	

Sample Receipt Date: July 30, 1991 

LSDG: 1464 
	

Client Reference No.: M. K. Ferguson 

ANALYTICAL RESULTS 
Lab Sample ID: 146402 
Client Sample ID: SD3702 

sis 
• 

Method 	- ..Units Result 
Detection. 

Limit . 
t-.017ft 

Fluoride EPA 340.2  mg/kg 25.9 25.0 

Nitrate/Nitrite EPA 353.1 (FL•2432) 	_.., mg/kg <12.5 12.5 

• Sulfate EPA 375.4 (1L•2438) mglkg 2600 250 

Oil & Grease • 413.2 mg/kg 370 50 

%Moisture CAP • SOW 288 %, 74.1 N/A 

&odor-1248 EPA SW846 • 8080 mg/kg <0.81 0.81 

 	Umony - - SW-846 Method 6070 , mg/kg 51.2 28.0 
 	• 

Arsenic SW-846 Method 6010 mg/kg 2250 49.8 

Barium SW-846 Method 6070 mg/kg 281 1.56 

•Beryllium SW-846 Method 6070 mg/kg . 	63.1 1.56 

Cadmium 	. SW-846 Method 6010 mg/kg 27.5 3.11 

Chromium SW-846 Method 6010 mg/kg 102 7.78 

Cobalt SW-846 Method 6070 mg/ko 43.2 _ 70.9 

Copper SW-846 Method 6010 mg/kg 746 7.78 

Lead SW-846 Method 6010 mg/kg 990 43.6 

Lithium SW-846 Method 6010 mg/kg <15.6 15.6 

Manganese SW-846 Method 6010 mg/kg 5170 9.34 

Mercury SW-1946 Method 6010 mg/kg 9.85 0.05 

Molybdenum SW-846 Method 6010 mg/kg 3220 12.4 

Nickel SW-846 Method 6010 mg/kg 114 81.0 

Selenium SW-846 Method 6070 mg/kg <9.34 9.34 

Silver SW-846 Method 6070 mg/kg <109 109 

Thallium SW-846 Method 6070 mg/kg <77.8 77.8 

Vanadium SW-846 Method 6010 mg/kg 16000 1.56 

ZinC SW-846 Method 6070 mg/kg 538 0.5 	• 



ibm
11.1 	 g = E cdrek 
EcoTek Law:amity Services Incorporated 

• 

Client: WIG 

LSDG: 1464 

Sample Receipt Date: July 30, 1991 

Client Reference No.: M. K. Ferguson 

ANALYTICAL RESULTS 
RADIOCHEMISTRY 

Lab Sample ID: 146402 
Client Sample ID: SD3702 

. 

Analysis 

, 

Units Result 

Total Uranium 	 • 

.`:!;Uranium : 	ng/g 4.04E+06 

Isotopic Uranium 	 . 

	

.. 	. 
• . 	,.:- 	11-234 pCilg 1.7E3-1'0.5E3 	, • 

. 	. 	' 	• •11-238  pCilg' 1.4E3:.4.-.0.4E3 .  

Isotopic Thorium 

. 	Th-228 pCi/g 4.6E2±1.6E2 

.. 	Th-230 . , 	pCilg 8.7E4 -t 1.2E4 

. 	Th-232 pCilg  5.0E2 :4: 1.7E2 

Radium 

Ra-226 	. pCi/g 9.7E3-1-.2.9E3 

Ra-228 	. ' 	pCilg <2.1E4 



111 ■Cdrak ■•• 
EcoTek Laboratory Services Incorporated 

Client: WTG 

LSDG: 1464 

• 

..Analysis Method • .linits . ,. 	. . :Result --..• 
- 	:Detection 

.limit 	 

Fluoride . EPA 340.2 . mg/kg 63.9 25 

NitratelNitrite • EPA 353.1 (IL-2432) mg/k2 720 12.5 

-Sulfate . -EPA 375.4 (IL•2438) mg/kg 1800 250 

Oilt .Grease 413.2 	• mg/kg 200 36 

%Moisture CLP - SOW 288 %. 64.1 N/A 

Aroclor1.248 • . 	EPA SW846 • 8080 mg/kg <0.12 0.12 

Antimony • %SW-846 Method 6070 mg/kg 35.1 25.8 

'Arsenic . SW-846 Method 6010 mg/kg , 706 46.0 

..ijaiiu fir SW-846 Method 6010 • mg/kg 386 1.44 
. 	 . 	 .. 	. 

• .gerylliiim.  . • SW-846 Method 6070 mg/kg 15.5 1.44 	• 
. 	. 	, 	. 

Cadmium , SW-846 Method 6010 . mg/kg .10.1 2.87 

Chromium SW-846 Method 6070 mg/kg 85.1 - 7.18 

Cobalt • SW-846 Method 6010 mg/kg 12.0. 10.0 

Copper . SW-846 Method 6010 mg/kg 629 7.18 

'Lead SVV-846 Method 6010 mg/kg 249 _ 	40.2 

Lithium SW-846 Method 6010 mg/kg <14.4 14.4 

Manganese . SW-846 Method 6010 mg/kg 679 1.44 

• Mercury SW-846 Method 6070 ' mg/kg 10.9 0.05 

Molybdenum . SW-846 Method 6010 mglko 763 8.61 

Nickel SW-846 Method 6010 ' . mglko 227 11.5 

Selenium SW-846 Method 6070 mg/kg < 74.7 74.7 

Silver SW-846 Method 6010 mg/kg <8.61 8.61 	. 

Thallium SW-846 Method 6070 mg/kg <100 100 

Vanadium SW-846 Method 6070 mg/kg 4290 7.18 

Zinc SW-846 Method 6010 mg/kg 139 1.44 

Sample Receipt Date: July 30, 1991 

Client Reference No.: M. K. Ferguson 

ANALYTICAL RESULTS 
Lab Sample ID: 146403 
Client Sample ID: S03703 



IP.  am ap% aft 	E NEWIA -- 
EcoTek Lai:oratory Services Incorporated  

WTG .  

LSDG: 1464 

Analysis Units Result 

Total Uranium 

'Uranium ng/g 2.89E+06 

Isotopic Uranium 
...... , . , 	 . 	 • 

.. . . 	 . 	 • pCi/g 1.3E3=0.4E3 

-238' pCi/g 9.4E2=-3.1E2 

Isotopic Thorium 

Th-228 . pCi/g 3.1E2=1.4E2 

Th-230 pCi/g 1.9E4=0.3E4 

Th-232 pCi/g 3.0E2 -4-1.E2 

Radium 

Ra-226 pCi/g 7.8E3=2.3E3 

pCi/g 2.3E4 ±0.7E4 

• Sample Receipt Date: July 30,-1991 

Client. Reference No.: M. K. Ferguson 

ANALYTICAL RESULTS 
RADIOCHEMISTRY 

Lab Sample ID: 146403 
Client Sample ID: SD3703 



• Analysis - 
• 

Method 
- 

Units ,_ Result 
-Detection 

• 
Limit. • 

Fluoride - EPA 340.2 -  mg/kg .287 25.0 

` .-NitratelNitrite 	. • EPA 353.1 (/L-2432) mglkg 20.7  12.5 

Sulfate EPA 375.4 (1L-2438) 
, 

 mg/kg 3200 250 

• Oil.AfGrease -  . • 473.2 mglkg 28 21 

• •••% .Moisture CLP • SOW 288 36.3 • N/A 

Aroclor-1248 EPA SW 846 - 8080 mg/kg <0.063 	• 0.063 . 

Antimony , SW-846 Method 6010 mg/kg <15.0 15.0 • 
. 	... 

''' ' :•' '''' • 	Arse ri ic SW-846 Method 6010 mg/kg 41.0. 26.7 

•.:. BEtriurn • - SW-846 Method 6010 0.835 	 mg/kg 773 
. 	. 	. 	.. 

- 'Beryffiurn SW-846 Method 6070 mg/kg 2.86 0.835 
 	.... 	.. 

-: 	 Cadmium . - SW-846 Method 6010 mg/kg <1.67 	- 1.67 

Chromium SW-846 Method 6010 mg/kg 25.1 4.18 

• • Cobalt SW-846 Method 6070 mg/kg 7.78 • 5.84 

Copper SW-846 Method 6010 mg/kg 34.6 	. , 4.18 	• 

Lead SW-846 Method 6070 mg/kg 82.1 23.4 

Lithium SW-846 Method 6070 mg/kg 93.1 - 	8.35 

Manganese SW-846 Method 607 0 mg/kg  226 - 	0.835 

,Mercury SW-846 Method 6010 mglkg <0.0636 0.0636 

-,Molybdenum 	_ SW-846 Method 6010 mg/kg 46.8 5.01 

Nickel SW-846 Method 6010 mg/kg 34.3 6.68 . 

Selenium SW-846 Method 6010 mg/kg <43.4 43.4 

Silver SW-846 Method 6010 mg/kg <5.01 5.01 

Thallium SW-846 Method 6070 mg/kg <58.4 58.4 

Vanadium SW-846 Method 6010 mg/kg 1 66 4.18 

• 'Zinc SW-846 Method 6010 mg/kg '97.3 0.835 

oTe k 
Ecolek Laboratory Services incorporated 

Client: WTG • 	 Sample ReceiptDate: July 30, 1991 

LSDG: 1464 
	

Client Reference No.: M. K. Ferguson 

ANALYTICAL RESULTS 
Lab Sample ID: 146404 
Client Sample ID: SD3704 



Analysis Units Result 

Total Uranium 

 	.:::Uranium ng/9 7.59E+06 

Isotopic Uranium 

U-234 pCilg 2.6E3±0.7E3 

.11-238 pCilg 2.7E3±0.7E3 

Isotopic Thorium 

•Th-228 pCilg 5.6E2-1-0.9E2 

Th-230 pCilg 5.6E2=0.9E2 

Th-232 pCilg 5.3E2±-0.9E2 

Radium 

Ra-226 pCi/g 2.1E3±0.6E3 

Ra-228 pCi/g <2.2E4 

SCOT`    k 
Eceek Laboratory Services Incorporated 

Client: WTG 

LSDG: 1464 

Sample Receipt Date: July 30, 1991 

Client RelerenCe No.: M. K. Ferguson 

• 
ANALYTICAL RESULTS 

RADIOCHEMISTRY 

Lab Sample ID: 146404 • 
Client Sample ID: SD3704 
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EcoTek Laboratory Services incorporated 

Client: WTG• , 

LSDG: 1464 

• Sample Receipt Dare: July 30, 1991 

Client Reference No.: M. K Ferguson 

ANALYTICAL RESULTS 
Lab Sample ID: 146405 
Client Sample ID: S01701 

:Analysis 
• 

Method Units Result 
Detection 

Limit 

%MoistUre cif- SOW 288 96 ' 	7.6 NIA 

Nitrobenzene 01.25io 
- 
 mg/kg <0.083 0.083 

1,3-dinitrobenzene 0L257 0 mg/kg <1.3 1.3 

2,4-dinitrotoluene OL2510 mg/kg .  21 2.6 

:2,6-dinitrotoluene OL2510 mg/kg , 11 2.4 

.1,3,5-trinitrobenzene OL2510 , mg/kg 95 22 

2,4,6-trinitrotoluene 012570 mg/kg 3000 880 



Lab Sample ID: 146406 
Client Sample ID: SO2T01 

Analysis Method Units . Result 
Detection 

Limit 

Fluoride EPA 340.2 mg/kg <25.0 25.0 .  

NitratelNitrite EPA 353.7 (11.-2432) mg/kg  1752 12.5 
Sulfate EPA 375.4 (1L-2438) mg/kg 730 250 

Oil & Grease .  413.2 mg/kg 23' 16 
% Moisture CLP - SOW 288 % 18.4 N/A 

Aroclor-1248 EPA SW846 - 8080 mg/kg <0.051 0.051 
-  

  	 Nitrobenzene 012510 mglkg <0.10 0.10 
1;3-dinitrobertzene 01_2510 MOO '  <0.077 0.077 
2,4-dinitrotoluene 01_2570 mg/kg  <0.081 0.081 
2,6-dinitrotoluene OL2510 k 	mg/kg <0.077 0.077 

1,3,5-1rinitrobenzene 012570 mglkg <0.071 0.071 
2,4,6-trinitrotoluene 01.2510 mg/kg  <0.070 0.070 

AlltiM0fly SW-846 Method 6010 mg/kg <11.1 11.1 
Arsenic SW-846 Method 6010 mg/kg ' <19.8 19.8 
Barium SW-846 Method 6010 mg/kg 103.492 0.619 

Beryllium SW-846 Method 6010 mg/kg 0.675 0.619 
Cadmium' SW-846 Method 6010 mg/kg <1.24 1.24 
Chromium sw-sas Method 6010 mg/kg 15.1 3.09 

Cobalt SW-846 Method 6070 mg/kg 7.05. 4.33 
Copper SW-846 Method 6070 mg/kg 5.72 3.09 
Lead SW-846 Method 6010 mg/kg 23.9 17.3 

Lithium SW-846 Method 6010 mglkg <6.19 6.19 
Manganese SW-846 Method 6070 mg/kg 912 ' 0.619 

.. 	Mercury SW-846 Method 6010 mg/kg <0.084 0.084 
Molybdenum SW-846 Method 6010 mglkg <3.71 3.7 7 

Nickel SW-846 Method 6010 mg/kg 13.6 4.95 

Selenium SW-846 Method 6010 mg/kg <32.2 32.2 

Silver SW-846 Method 6070 mg/kg <3.71 3.71 
Thallium - SW-846 Method 6070 mg/kg <43.3 43.3 

Vanadium sw-846 Method 5010 mg/kg 22.2 3.09 

Zinc SW-846 Method 6010 mg/kg 73.5 0.619 

II. 	k II. 	%a 
Ecolek Laboratory  Services Incorporated 

 

Client: WTG 

LSDG: 1464 

 

Sample Receipt Date: July 30, 1991 

Client Reference No.: M. K. Ferguson 

ANALYTICAL RESULTS 



CCOITC4.116  k 
EcoTeic Lao:ITV:0'y Services incorporated 

GENERAL CHEMISTRY 

Sample analysis was .performed on 5 samples for . LSDG # 1464A. Four of the 
samples were sludge and one sample was soil. Because the sample matrices varied, QA/QC 
was performed on each matrix. 

Sample Preparation: 

The samples were prepared for the analysis of Fluoride and Sulfate using the Distilled 
Water Extraction (Method 3) from the Corp of Engineers. An extraction using an acidified 
sample aliquot and heating of the sample was used in the sample preparation for 
Nitrate/Nitrite. 

Sample Analysis: 

Fluoride, EPA Method 340.2 

Fluoride is determined potentiometrically using a combination fluoride electrode and 
a pH meter which displays millivolts. The standard concentration (ppm) is plotted on a 
graph against the millivolt reading (mV) to obtain results. 

All the QA/QC requirements for this analysis were acceptable. 

Sulfate, EPA Method 375.4 (IL-2438) 

The sulfate ion is converted to a barium sulfate suspension and the resulting turbidity 
is determined using a spectrophotometer and compared to a sulfate standard solutions. 

The QA/QC requirements for this analysis were acceptable with the following 
exception: 

Two sample matrix spikes were performed and one of the % recoveries (127%) was 
slightly out of the normal limits (75-125). 

Nitrate/Nitrite, EPA Method 353.1 (IL-2432) 

Nitrate is converted to nitrite with hydrazine sulfate and the nitrite (that originally 
present plus reduced nitrate) is determined colorimetrically using the Technicon Traacs 800 
System. 

The QA/QC requirements for this analysis were acceptable. 



▪ 4.0%

▪ 

• 	 = 
F-- 
= 

Eceiek Laooratory Services incorporate:. 

Client: • WTG 

LSDG: 1464 ' 

Sample Receipt Date: July 30, 1991 

Client Reference . No.: MK Ferguson 

ANALYTICAL RESULTS 

Lab Sample ID 
Client Sample ID 

- 

ANALYSIS 
(mg/kg) 	- 

, 

146401 
. 	SD3T01 

Pratical 
Quantitation 

Limit 
(mg/kg) 

Fluoride 
Method: EPA 340.2 

.. 

• 
, 

- 
- 	 88.7 	. 

. 

25.0 

Nitrate/Nitrite 
Method: EPA 353.1 (IL-2432) ' . • 	 243 

. 
12.5 

Sulfate 	• 
Method: EPA 375.4 (11.-2438) 

' . 	3018 250 

• 



"= coTeAk 
Laporatory.Services incorcvaieC 

Client: WIG 
	

Sample Receipt Date: July 30, 1991 

LSDG: 1464 
	

Client Reference No.: MK Ferguson 

ANALYTICAL RESULTS 

• 

Lab Sample ID 
Client Sample ID 

- 
• ANALYSIS 

(mg/kg) 

146402 
. SD3702 

Pratical 
Quantitation 

Limit 
(mg/kg) 

Fluoride 
Method: EPA 340.2 25.9 25.0 

Nitrate/Nitrite 
Method: EPA 353.1 (IL-2432) <12.5 12.5 

Sulfate 
Method: EPA 375.4 (1L-2438) 2600 250 



• till- 	E.  
Ecoleos•Labora:cir) Services i-lccrporaiec 

Client: WTG 

LSDG: 1464 

Sample Receipt Date: July 30, 1991 

• Client Reference No.: MK Ferguson 

ANALYTICAL RESULTS 

Lab Sample ID 
Client Sample ID 

_ 	. 
ANALYSIS 

(mglkg) 

146403 
SD3703 

Pratical 
• Quantitation 

Limit 
(mg/kg) 

Fluoride 
Method: EPA 340.2 63.8 

. 
25.0 

NitratelNitrite  
Method: EPA 353.1 (IL-2432) 720 12.5 

• Sulfate 
Method: EPA 375.4 (IL-2438) 1800 250 



• 	Ecolek Laporaiory Services incorporated 

Client: WTG 
	 Sample Receipt Date: July 30, 1991 

LSDG: 1464 
	 Client Reference No.: MK Ferguson 

ANALYTICAL RESULTS 

Lab Sample ID 
Client Sample ID 

ANALYSIS 
(mg/kg) 

146404 
SD3704 

Pratical 
Quantitation 

Limit 
(mg/kg) 

Fluoride 
Method: EPA 340.2 287 25.0 

Method: EPA 353.1 (IL-2432) 

Nitrate/Nitrite  
20.7 12.5 

Sulfate 
Method: EPA 375.4 (IL-2438) 3200 250 
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Ecoiep Lanoratory Services incorwalet 

Client: WTG 

LSDG: 1464 

Sample Receipt Date: July 30, 1991 

Client Reference No.: MK Ferguson , 

ANALYTICAL RESULTS 

Lab Sample ID 
Client Sample ID 

ANALYSIS 
(mg/kg) 

146406 
• SO2T01 

•-Pratical 
Quantitafion 

• Limit 
-(mg/kg) 

. 

•Fluoride 
Method: EPA 340.2 <25.0 25.0 

Nitrate/Nitrite 
Method: EPA 353.7 (IL•2432) , 1752 12.5 

Sulfate  
Method: EPA 375.4 (IL-2438) 	' .730 250 
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EcoTek Laboratory Services incorporated 

Client: WTG 
	 Sample Receipt Date: July 30, 1991 

LSDG: 1464 
	 Client Reference No: MK Ferguson 

Method Blank Analytical Results 
Fluoride! Sulfate/ Nitrate/Nitrite 

Method Blank - Analyte Concentration 

Fluoride 0.0 mg/l 

Sulfate 0.002 mgll 

Nitrate-Nitrite <0.05 mgll 



6.0.0„„, 
Ecz.',Tei1/4 Laboralory Services incwporale: 

Client: WTG 

LSDG: 1464 

Sample Receipt Date: July 30, 1991 

Client Reference No.: MK Ferguson 

Duplicate Analytical Results 

Lab 
Sample ID 

Client 
Sample ID 

Analyte - Date 
of 

Analysis 

Sample 
Result 

(mg1kg) 

Duplicate 
Result 
(mg/kg) 

%RPD 

146401 SD3701 • Fluoride 8/7/91 88.7 88.7 0 

146401 SD3701 Sulfate 8/9/91 3018 3656 19.1 

146401 SD3701 Nitrate/Nitrite 8/9/91 • 243 239 1.66 



EcoTeis Laboratory Services Incorporaiec 

Client: WTG 
	

Sample Receipt Date: July 30, 1991 

LSDG: 1464 
	

Client Reference No.: MK Ferguson 

Duplicate Analytical Results 

Lab 
Sample ID 

Client 	• 
Sample ID 

Analyte Date 
of 

Analysis 

Sample 
Result 

(mg/kg) 

Duplicate 
Result 

(mglkg) 

. 
%RPD 

146406 SO2T01 • Fluoride 8/7/9.1 
I 

<25.0 <25.0 0 

146406 S02T01 • Sulfate 8/9/91 726 669 8.17 

146406 SO2T01 Nitrate/Nitrite 8/9/91 • 1752 1647  6.18 
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Laboratoly Seivwe's Incolpotaied 

Client: WTG • 

LSDG: 1464 

Sample Receipt Date: July 30, 1991 

Client Reference No.: MK Ferguson 

LCS/LCSD ANALYTICAL RESULTS 

. . . 	.... 

Spike .Compound-.:. . Spike. Amount 
(Ing/1) 

Spiked 
Result 

(LCS) (mg/I) 

% Spike 
Recovery 

(LCS) 

Duplicate Spike 
Result 

 (L CSD)(mq/1) 

% Spike 
Recovery 

(LCSD) _ 
%RPD 

Fluoride 5.0 	' 4.8 96.0 4.8 96.0 0.0 

Sulfate 352 346 98.3 347 98.6 0.29 

Nitrate/Nitrite 1.5 1.50 100 1.52 	• _ 	101 1.32 

LCS = Laboratory Control Standard (water matrix spike) 
LCSD = Laboratory Control Standard Duplicate (water matrix spike duplicate) 
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Ecolck labol atm y Setvices 

 

Client: WTG 

LSDG: 1464 

 

Sample Receipt Date: July 30, 1991 

Client Reference No: MK Ferguson 

MATRIX SPIKE ANALYTICAL RESULTS 

Lab 
Sample 

ID 

Client 
Sample 

ID 

Spike 
Compound. 

Spike 
Amount 
(mg/I) 

Unspiked 
Sample 

 (mg/I) 

Spiked 
Sample Result 

(mg/I) 

% Spike 
Recovery 

146406 
A 

SO2T01 Fluoride 1.0 0.1 1.25 115 

146406 SO2T01 Sulfate 3.0 3.56 7.38 127* 

146406 SO2T01 Nitrate/Nitrite 5.0 2.14 7.44 106 

• See Narrative 
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. Ecolnk 1.ahniiilory Services Incmporaleil 

• Client: WTG 

LSDG: 1464 

SaMple Receipt Dale: July 30, 1991 

Client Reference No: MK Ferguson 

MATRIX SPIKE ANALYTICAL RESULTS 

Lab 
Sample 

ID 	• 

Client 
• SaMple . 

ID 

• Spike 
-Compound 

4  

Spike 
Amount 
(mg/I) 

Unspiked 
Sample • 
(mg/I) 

Spiked 
• . Sample Result 

(mg/I) 
' 

• 

% Splke 
RecoVety 

146401 SD3701 Fluoride 1.0 s 1.1' - 	• 	2.0 90.0 

146401 SD3701 	• 	• Sulfate 10.0 11.34 20.2 • 88.6 

146401 SD3701 Nitrate/Nitrite 5.0 .0.67 5.83 103 

• See Narrative 

• 
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EccTe:. Lnoratary Services Incorporalec 

Client: WIG • 

LSDG: 1464 

Sample Receipt Date: July 30, 1991 

Client Reference No.: MK Ferguson 

ANALYTICAL RESULTS 

Lab Sample ID • Client Sample 1D % Moisture 

146401 SD3701 59.7 
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Ecciek Laboratory Servtcef- Incorooratet 

Client: WTG 	: 

LSDG: 1464 • 

Sample Receipt Date: July 30, 1991 

Client Reference No.: MK Ferguson 

ANALYTICAL RESULTS 

Lab Sample ID • . 	Client Sample ID 	• % Moisture 

. 	 . 
• . ' 146402 SD3702 74.1  

• 

• 



IF 1° = °Tn. k E. 

EcoTek Laboratory Services incorboratec 

Client: WTG 
	

Sample Receipt Date: July 30, 1991 

LSDG: 1464 
	

Client Reference No.: MK Ferguson 

ANALYTICAL RESULTS 

Lab Sample ID Client Sample ID % Moisture 

146403 SD3703 64.1 
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•. _corer. i.aparalory Serv:ces inairooratec 

Client: WTG 

LSDG: 1464 

Sample Receipt Date: July 30, 1991 

Client Reference No.: MK Ferguson 

ANALYTICAL RESULTS 

Lab Sample ID Client Sample ID % Moisture 

146404 SD3704 36.3 

Ijl 



L-21  
EcoTek Laboratory Services incorporated 

Client: WTG 
	

Sample Receipt Date: July 30, 1991 . 

LSDG: 1464 
	

Client Reference No.: MK Ferguson 

ANALYTICAL RESULTS 

Lab Sample ID Client Sample ID % Moisture 

146405 SO1T01 7.6 
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EcoTek laboratory Services Incorporate,: J • 

Client: WTG 
	

Sample Receipt Date: July 30, 1991 

LSDG: 1464 
	

Client Reference No.: MK Ferguson 

ANALYTICAL RESULTS 

Lab Sample ID Client Sample ID % Moisture 

146406 S02T02 • 18.4 
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EcoTek LaDoralory Services incorporate: 

Client: WTG 
	

Sample Receipt Date: July 30, 1991 

LSDG: 1464 
	

Client Reference No.: MK Ferguson 

ANALYTICAL RESULTS 

Lab Sample ID Client Sample ID % Moisture 

146406-Duplicate S02T02 14.2 



= 
70+ imorator• Service: incorDoratec. 

OIL AND GREASE (413.2) AND 
TOTAL PETROLEUM HYDROCARBONS (418.1) 

Samples are analyzed for oil and grease using EPA Method 413.2. This method is 

applicable to the determination of oil and grease in contaminated ground water, sludges and 

soil extracts. Analyses .are performed on an Frill (Fourier Transform Infrared 

Spectrophotometer). If requested TPH (Total Petroleum Hydrocarbon) is determined by 

FTIR after addition of silica gel to the sample extracts. 

.The following obseriratiOns were made during the analysis of LSDG 1464: 

All samples calCulations are based on sample dry weight. 

Sample SD3T01 7/8/91 Raff Pit #1 contained 60% moisture and was very difficult to 

obtain homogenous sarriples. The %RPD for the MS/MSD was very high (53%). 

The %RPD for the MS/MSD of sample SO2T01 6/27/91 Surface Soil was 1.3%. This 

sample had a moisture content of 18%. 

o 



ET.cdrio2-6.1..k "o7=  I 
EcoTe ► Laboratory Services incorooratee 

Client: WTG 
	

Sample Receipt Date: July 30, 1991 

LSDG: 1464 
	

Method: Method 413.2 

Client Reference No.: M. K. Fergeson 

ANALYTICAL RESULTS 
OIL & GREASE 

Lab Sample ID Client Sample ID Oil/Grease 
(mg/kg) 

Detection Limit 
(mg/kg) 

146401 SD3701 160 .  33 



Sample Receipt Date: July 30, 1991 

Method: Method 413.2 

RI  in 	 E 6.1cdrek 	i 
EcoTek LaDo , e.ory Services incOrDoiatea 

. Client: WTG 

LSDG: 1464 

Client Reference No.: M. K. Fergeson 

ANALYTICAL RESULTS 
OIL & GREASE 

Lab Sample ID . Client Sample ID Oil/Grease 
(mg/k9) 

Detection Limit 
(mglkg) 

146402 S03702 370 50 



E.scirek LaDoratory ServIces Incorporaled 

Client: WIG 

LSDG: 1464 

Client Reference No.: M. K. Fergeson 

Sample Receipt Date: July 30, 1991 

Method: Method 413.2 

ANALYTICAL RESULTS 
OIL & GREASE 

Lab Sample ID Client Sample ID Oil/Grease 
(mg/kg) 

Detection Limit 
(mg/kg) 

146403 S03703 200 36 



• -=fi_corek 
EcoTep, Laboratory Services incomorale: • 

 

  

Client: WTG 
	

Sample Receipt Date: July 30, 1991 

LSDG: 1464 • 	 Method: Method 413.2 

Client Reference No.: M. K Fergeson 

ANALYTICAL RESULTS 
OIL & GREASE 

Lab Sample ID 	• Client Sample ID Oil/Grease 
_ 	(mg/kg) 

Detection Limit 
(mg/kg) 

146404 SD3704 28 21 
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EcoTek Laboratory Services IncorporaIeo 

; • 

Client: WTG 

LSDG: 1464 

Client Reference No.: M. K. Fergeson 

Sample Receipt Date: July 30, 1991 

Method: Method 413.2 

ANALYTICAL RESULTS 
OIL & GREASE 

Lab Sample ID Client Sample ID Oil/Grease 
(mg/k9) 

Detection Limit 
(mg/kg) 

• 146406 SO2T01 23 16 



imcoTe k 
EcoTek Laboratory Services Incorpo7alec 

Client: WTG 
	

Sample Receipt Date: July 30, 1991 

LSDG: 1464 	 . • Method: Method 413.2 

Client Reference No.: M. K. Fergeson 

ANALYTICAL RESULTS 
OIL &•GREASE 

• 

Lab Sample ID • Client Sample ID Oil/Grease 
(mg/kg) 

Detection Limit 
(mg/kg) 

01180114 Lab OC <DL 13 
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EcoTei Laporatory Services incorcoratec • 	
Client: WTG. 	 Sample Receipt Date: July 30, 1991 

LSDG: 1464 
	

Method: Method 413.2 

OIL AND GREASE 
MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Lab Sample ID: 146401 
Client Sample ID: SD3701 

Compound 
Spike - 
Added 
(mglkg) 

Sample - 
Concentration 

(mglkg) 

MS 
Concentration 

(mg/kg) 

MS 
% 	• 

Rec # 

QC. 
Limits 
Rec 

Oil and Grease 130 160.0 260 95 60-140 

Compound 
Spike 
Added 
(mg/kg) 

MSD 
Concentration 

(mg/kg) 

MSD 	. 
% 

Rec # 

QC. Limits 
% RPD # RPD** Rec • 

Oil and Grease 130 450 240 53- 60-140 

* = See Case Narrative 
** =RPD limits not set presently. 



Sample Receipt Date: July 30, 1991 

• Method: Method 413.2 . 

#. Timk = 	• = = • ismAID 
. EcoTeK Lacioratory Services incorporaiet . 

Client: WTG 

LSDG: 1464 • 

OIL AND GREASE 
MATRIX SAKEIMATRIX SPIKE DUPLICATE RECOVERY 

. Lab Sample ID: 146406 
Client Sample ID: SO2T01 

Compound 
Spike 
Added 
(mg/kg) 

Sample 
Concentration 

(mg/kg) 

MS 
Concentration 

(mg/kg) 

MS 
% 

Rec # 

QC. 
Limits 
Rec 

Oil and Grease 64 : 23.0 90 105 60-140 

Compound 
Spike 
Added 
(mg/kg) 

; MSD 
,. 	Concentration 

tmglkg) 

MSD 
% 

Rec # 

OC Limits 
% RPD # RPD** Rec 

Oil and Grease 64 89 104 1.3 6CX140 

* = See Case Narrative 
**=RPD limits not set presently. 



Pm IneCotek 
Ecciiek LaDoralory Services incorporaleo 

Client: WTG Sample Receipt Date: July 30, 1991 

LSDG: 1464 
	

Method: Method 413.2 

OIL AND GREASE 
BLANK SPIKE/BLANK SPIKE DUPLICATE RECOVERY 

Compound 
Spike 
Added 
(mg/kg) 

Sample 
Concentration 

(mg/kg) 

BS 
Concentration 

(mg/kg) 

BS 
% 

Rec # 

OC. 
Limits 
Rec 

Oil and Grease 52 <DL 57 110 60-140 

Compound 
Spike 
Added 
(mg/kg) , 

BSD 
Concentration 

(mg/kg) 

BSD 
% 

Rec # 

OC Limits- 
% RPD # RPD** Rec. 

Oil and Grease 52 65 114 4.3 60-140 

• = See Case Narrative 
** =RP!) limits not set presently. 
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Ecole‘ Lacioralory Services IncorporaieC 

GENERAL CHEMISTRY 

Sample analysis was performed on 5 samples for LSDG # 1464A. Four of the 
samples were sludge and one sample was soil. Because the sample matrices varied. QA/QC 
was performed on each matrix. 

Sample Preparation: 

The samples were prepared for the analysis of Fluoride and Sulfate using the Distilled 
Water Extraction (Method 3) from the Corp of Engineers. An extraction using an acidified 
sample aliquot and heating of the sample was used in the sample preparation . for 
Nitrate/Nitrite. 

Sample Analysis: 

Fluoride, EPA Method 340.2 

Fluoride is determined potentiornetrically using a combination fluoride electrode and 
a pH meter which displays millivolts. The standard concentration (ppm) is plotted on a 
graph against the millivolt reading (mV) to obtain results. 

All the QA/QC requirements for this analysis were acceptable. 

Sulfate, EPA Method 375.4 (IL-2438) 

The sulfate ion is converted to a barium sulfate suspension and the resulting turbidity 
is determined using a spectrophotometer and compared to a sulfate standard solutions. 

The QA/QC requirements ,  for this analysis were acceptable with the following 
exception: 

Two sample matrix spikes were performed and one of the % recoveries (127%) was 
slightly out of the normal limits (75-125). 

Nitrate/Nitrite, EPA Methbd 353.1 (IL-2432) 

Nitrate is converted to nitrite with hydrazine sulfate and the nitrite (that originally 
present plus reduced nitrate) is determined colorimetrically using the Technicon Traacs 800 
System. 

The QA/QC requirements for this analysis were acceptable. 



EcoTek LaDoramni Services incorporaled 

Client: WTG 
	 Sample Receipt Date: July 30, 1991 

LSDG: 1464 
	 Client Reference No.: MK Ferguson 

ANALYTICAL RESULTS 

Lab Sample ID 
Client Sample ID 

- 	_ 
ANALYSIS 

(mg/kg) 

146401 
SD3707 

Pratical 
Quantitation 

Limit 
(mg/kg) 

Fluoride 
Method: EPA 340.2 88.7 25.0 

Nitrate/Nitrite 
Method: EPA 353.1 (IL-2432) 243 12.5 	. • 

Sulfate 
Method: EPA 375.4 (IL-2438) 3018 250 

• 
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• E:31-e!.. i_aporatory Ser•i:es incorooraiet 

Client: WTG 
	

Sample Receipt Date: July 30, 1991 

LSDG: 1464 
	

Client Reference No.: MK Ferguson 

ANALYTICAL RESULTS 

Lab Sample ID 
Client Sample ID 

- 
ANALYSIS 

(mg/kg) 

• 
146402 
SD3702 

Pratical 
Quantization 

Limit 
(mg/kg) 

Fluoride 
Method: EPA 340.2 - 

■ 

25.9 25.0 

Nitrate/Nitrite 
Method: EPA 353.1 01.-2432) <12.5 12.5 

Sulfate 
Method: EPA 375.4 (11.-2438) 2600 250 
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Ecolek Lawratory Services incorporate; 

Client: WTG 
	

Sample Receipt Date: July 30, 1991 

LSDG: 1464 
	

Client Reference No.: MK Ferguson 

ANALYTICAL RESULTS 

• 

Lab Sample ID 
Client Sample ID 

- 
ANALYSIS 

(mg/kg) 

146403 
SD3703 

Pratical 
Quantitation 

Limit 
(mg/kg) 

Fluoride 
Method: EPA 340.2 63.8 25.0 

Nitrate/Nitrite 
Method: EPA 353.1 (IL•2432) 720 12.5 

Sulfate 	• 
Method: EPA 375.4 (IL•2438) 1 800 

. 
250 



111.  

Ecoler.Lan!atory Services incorDora:ec. 

Client: WTG Sample Receipt Date: July 30, 1991 

• Client Reference No.: MK Ferguson LSDG: 1464 

  

    

ANALYTICAL RESULTS 

Lab Sample ID 
Client Sample ID 

ANALYSIS 
(mg/kg) 

146404 
SD3704 

Pratical 
Quantitation 

Limit 
(mg/kg) • 	. 

• - 	Fluoride 
Method: EPA 340.2 

.. 
• 287 . 	25.0 

Nitrate/Nitrite 
Method: EPA 353.7 (IL-2432) 20.7 

. 
12.5 

Sulfate 
Method: EPA 375.4 (IL-2438) 3200 

. 
• 250 
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Ecpie'r. Laboratory Services Incorporated 

Client: WT  G 
	

Simple Receipt Date:. July 30, 1991 

• LSDG: 1464 
	

Client Reference No.: MK Ferguson 

ANALYTICAL RESULTS 

Lab Sample ID 
Client Sample ID 

- 
ANALYSIS 
(mg/kg) 

146406.  
SO2T01 

PratiCal 
 Ouantitation 

Limit 
(mg/kg) 

Fluoride 
• Method: EPA 340.2 <25.0 25.0 

Nitrate/Nitrite 
Method: EPA 353.1 (IL•2432) 1752 12.5 

Sulfate 
Method: EPA 375.4 (IL-2438) 730 250 

• 



Sample Receipt Date: July 30, 1991 

'icoTeIN LaDvatory Services incorDoraiec 

Client: WTG .  

LSDG: 1464 Client Reference No: MK Ferguson • 

Method Blank Analytical Results 
Fluoride' Sulfate/ Nitrate/Nitrite 

Method Blank - Analyte Concentration 

Fluoride 0.0 mgll 

Sulfate ' 0.002 mg/I 

Nitrate-Nitrite <0.05 mg/I 



IP° 	s 
IiNCOTek 
EcoTek Laboratory Services incorporated 

Client: WTG 
	

Sample Receipt Date: July 30, 1991 

LSDG: 1464 
	

Client. Reference No.:. MK Ferguson 

Duplicate Analytical Results 

Lab 
Sample ID 

Client 
Sample ID 

Analyze Date 
of 

Analysis 

Sample 
Result 

 (mg/kg) 

Duplicate 
Result 
(nglkg). 

%RPD 

146401 SD3701 Fluoride 8/7/91 88.7 88.7 0 

146401 SD3701 Sulfate 8/9/91 3018 3656 19.1 

.146401 SD3701 Nitrate/Nitrite 	_ 8/9/91 243 239 1.66 
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EcoTer. LaDoraury Serce5 incoraDrateC 

Client: WTG 

LSDG: 1464 

Sample Receipt Date: July 30, 1991 

Client Reference No.: MK Ferguson 

Duplicate Analytical Results 

• Lab 
Sample ID 	. 

Client 	• 
Sample ID 

Anafyte Date 
' 	of 

Analysis 

Sample 
Result 

 (mg/kg) 

Duplicate 
Result 

(mg/kg) 
%RPD 

146406 S02T01 . 	Fluoride 8/7/91 <25.0 <25.0 0 

146406 • SO2T01 Sulfate 8/9191  726 669 8.17 

146406 • SO2T01 Nitrate/Nitrite 8/9/91 1752 1647 6.18 

• 

• 

410 
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;11)maloty 	vicrs lucomnialed 

Client: WTG 
	

Sample Receipt Date: July 30, 1991 

LSDG: 1464 
	

Client Reference No.: MK Ferguson 

LCS/LCSD ANALYTICAL RESULTS 

Spike Compound Spike Amount 
(mg/I) 

Spiked 
Result 

(LCS) (mg/I) 

% Spike 
Recovery 

(LCS) 

Duplicate Spike 
Result 

(LCS0)(mg/1) 

% Spike 
Recovery 
(LCSD) 

'ARM 

Fluoride 	• 5.0 4.8 96.0 4.8 96.0 0.0 

Sulfate 352 346 98.3 347 98.6 0.29 

Nitrate/Nitrite 1.5 	• 1.50 100 1.52 101 _ 	1.32 

LCS = Laboratory Control Standard (water matrix spike) 
LCSD = Laboratory Control Standard Duplicate (water matrix spike duplicate) 



r I  
[coleld 	Servii:es Iticolor ;OM 

Client: WTG 
	 Sample Receipt Date: July 30, 1991 

LSDG: 1464 
	 Client Referehte No: MK Ferguson 

MATRIX SPIKE ANALYTICAL RESULTS 

Lab 
Sample 	• 

ID 

. 
Client 	. 

Sample 
ID 

Spike 
•  • Compound • • 

• 

Spike 
.Amount 

(mg/I) 

Unspiked 
Sample 
(mg/I) 

. 
Spiked • 

Sample'Result 
(mg/I) 

% Spike
Recovery .  

146406 SO2T01 Fluoride 1.0 0.1 1.25 115 

146406 SO2T01 Sulfate 3.0 3.56 7.38 127* 

146406 S02T01 Nitrate/Nitrite 5.0 2.14 7.44 106, 

• See Narrative 



• 
Lcolek labol ;Ifni V SUivIcir.; Inr.nrpor,ried 

Client: WTG 
	

Sample Receipt Date: July 30, 1991 

LSDG: 1464 
	

Client Reference No: MK Ferguson 

MATRIX SPIKE ANALYTICAL RESULTS 

Lab 
Sample 

ID 

Client 
Sample 

ID 

Spike 
Compound 

Spike 
Amount 

(mg11) 

Unspiked 
Sample 
(mg1l) 

Spiked 
Sample Result 

(mg/I) 

% Spike 
Recovery 

146401 SD3701 Fluoride 1.0 1.1 2.0 90.0 

146401 SO3701 Sulfate 10.0 11.34 20.2 88.6 

146401 SO3701 Nitrate/Nitrite 5.0 0.67 5.83 103 

* See Narrative 



LIM 	 - 

411111' 
LaDoratory Services Incorooralec 

INORGANICS 
, 	. 

Metals analysis was performed on LSDG 1464 using SW-846, Method 6010 ICP-AES 
and 7470 CVHG yielding the results listed on the attached data table. All method blank, 
duplicate sample and matrix spike recovery QC data was within acceptable control limits 
with the following exceptions. 

1) Spike recovery was within acceptable limits for all elements excpt for the 
following: 146404 showed low recovrey for Selenium and Silver and 146406 showed low 
recovery for Silver, Antimony, Thallium and Manganese. Post digestion spikes were run for 
these elements with good recovery and these results were reported. 

2) The Prep Blank showed traces of Zinc however it was at a level far below that 
seen in the samples. 

3) High ,%RPD in the sample duplicates for Barium, Beryllium,. Lead, Manganese 
and Cobalt were observed and was due to the non homogenous nature of the soil samples. 

4) Software problems interfered with the analysis of Lithium resulting in that element 
being. run manually. All data was entered on the worksheet in the data package. 

5) Low spike recovery was seen for Mercury in sample 146406. A prepared 
Laboratory Control Sample showed good recovery as did sample 146401. 

Matrix Spike Duplicate was not Analyzed for these samples. 

Detection limits were calculated by taking the instrument detection limit and 
multiplying it by the sample diution factor and dividing through by the % solids for each 
sample. 

A 
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EcoTek LaDoratory Services Incorporated 

Client: WTG 

LSDG: 1464 

Client Reference No.: M. K. Fergeson 

Sample Receipt Date: July 30, 1991 

Method: SW-846 Method 6010 

r-. 

ANALYTICAL RESULTS 

Lab Sample ID •- 
• Client Sample ID 	• 

146401 
SD3701 Detection 

Limit .  
(mglkg) ANALYSIS 

(mg/kg) 

Antimony 30.8 • 21.9 

Arsenic 483 - 38.9 

Barium 216 1.22 

Beryllium 28.6 • • 1.22 

Cadmium 17.9 2.43 

Chromium 40 6.08 

Cobalt 7.81 8.51 

Copper 217 • . 6.01 

Lead 104 34.6 

Lithium <12.2 12.2 

Manganese 636 • 7.30 

Mercury <..05 0.05 

Molybdenum. 2050  9.73 

Nickel 35.6 63.2 

• Selenium 31.9 7.30 	. 

Silver <8.52 8.52 

Thallium <6.08 6.08 

Vanadium 7760 1.22 

Zinc 1800 0.5 

• Analysis by GFAA 
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Ecolek Lainfavy Services Incorporaied • 

Client: Waste Technology Group :* 

LSDG: 1464 

Sample Receipt Date: July 30, 1991 

Client Reference No.: M.K. Ferguson 

  

QUALITY CONTROL DATA 
MATRIX SPIKE 

Metals Spike:Value 	, 
(mg/kg) 

146406 146406 
Matrix Spike 

% Rec. 

Antimony 619 <11.1 558 • 90.1 

Arsenic 	' 619 <19.8 634 102.4 

Barium 619 	- 103 	' 851 • 120.8 

Beryllium 619 0.619 579 93.4 

Cadmium 619 1.24 616 99.3 

Chromium  619 15.5 • 626 .  98.6 

Cobalt 619 6.81 " 615 98.3 

Copper 619 5.57 603 96.5 

Lead • 619 24.1 635 98.7 

Lithium • 3095 142 3255 100.6 	• 

Manganese 1857.. 910 • 2596 90.8 

Mercury  0.001 . <.084 0.236 58.5 

Molybdenum 619 • 371 588 94.4 

Nickel 619 • • 13.6 624 • •98.6 

Selenium 619 <32.1 618 99.8 

Silver 619 <3.71 543 .87.7 

Thallium 619 <43.3 	' 492 79.8 

Vanadium • 619 22.3 601 93.5 

Zinc 619 73.7 	• 797 116.8 



Metals Spike Value 
(mg/kg) 

146404 146404 
Matrix Spike 

% Rec. 

Antimony  835 <15.0 719 86.1 

Arsenic 835 40.9 833 _ 	94.9 

Barium  835 773 1742 116 

Beryllium •  835 2.51 748 89.3 

Cadmium .  835 0.835 803 96.1 

Chromium  835 25.1 796 92.3 

Cobalt  835 7.52 789 93.4 

Copper  835 34.2 812 93.1 

Lead  835 81.8 817 88.0 

Lithium  4175 337 4392  97.1 

Manganese  835 226 1015 94.5 

Mercury  0.001 <.05 0.237 85.8 

Molybdenum  835 46.8 • 818 92.4 

Nickel  835 34.2 • 809 92.8 

Selenium  835 <43.4 622 74.5 

Silver  835 <5.01 696 83.4 

Thallium  835 <58.5 649 77.7 .  

Vanadium 835 166 907 88.7 

Zinc 835 97.7 901 96.2 

.etoT•%k '=== 1.. 
EcoTeK Laboratory Services incorporate. 

Client: Waste Technology Group 
	 Sample Receipt Date: July 30, 1991 

LSDG: 1464 
	 Client Reference No.: M.K. Ferguson 

QUALITY CONTROL DATA 
MATRIX SPIKE 
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Ecoiek LaDoralory Services in:o7oxaleC 

Client: Waste Technology Gourp 

LSDG: 1464 

Sample Receipt Date: July 30, 1991 

Client Reference No.: M.K. Ferguson 

QUALITY CONTROL DATA 

Metals 

• 

_ . 
146406 

(mg/kg) 

146406 
 Duplicate 

(mglkg) 
• 

% RPD 

Antimony <10.9 <11.1 0 
Arsenic <19.4 <19.8 0 

Barium 103 120 15.2 

Beryllium . 0.675 0.849 , 22.8 

Cadmium 1.21 <1.24 . 2.4 

Chromium . ' 	.• 15.1 13.2 13.4 .  

Cobalt   7.04 11.9 51.3 

Copper . • 5.72 5.6 ' 2.1 

Lead 23.9 7.42 105 

Lithium. 
. . 

• ;c:123 <.123 .0 

Manganese .  912 	. . 	995 8:7 

• Mercury 	- <.103 <.099 0 

Molybdenum < 1.5 • <3.71 0 	• 
Nickel 13.6  12.5 8.4 

' 	Selenium , ' <31.5 <32.2 0 
Silver <3.64 <3.71 . 0 	. 

Thallium <42.5 <43.3 0 

Vanadium 22.2 26.3 16.9 

Zinc • . 73.5 85 14.5 

• 



1.--acdrck 
EcoTeK LaDoratory Services InzorporaTe; 

Client: Waste Technology Gourp 
	 Sample Receipt Date: July 30, 1991 

LSDG: 1464 
	

Client Reference No.: M.K. Ferguson 

QUALITY CONTROL DATA 
DUPLICATE 

Metals 146404 
- 

(mglkg) 

 146404 
Duplicate 
(mglkg) 

% F?PD 	. 

Antimony <15 <15.0 0 

Arsenic 41 36.2 12.4 

Barium , 	772 1165 40.6 

Beryllium 2.86 2.26 23.4 

Cadmium <1.06 <1.41 0 
Chromium 25.1 24.2 3.7 

Cobalt 7.79 8.38 7.3 

Copper 34.5 38.3 • 	10.4 

Lead 82.1 40.8 67.2 

Lithium 0.634 0.548 74.6 

Manganese 226 333 38.2 

Mercury <.078 <.092 0 
Molybdenum 46.8 45.7 2.4 

Nickel 34.4 36.7 6.5 

Selenium <43.5 <36.7 

Silver <5.01 <4.23 0 

Thallium 58.4 <49.5 16.5 

Vanadium 166 166 

Zinc 97.3 114 15.8 



Client: WTG ' 

LSDG: 1464 

Client Reference No.: M. K. Fergeson 

• Sample Receipt Date: 

Method: SW-846 Method 6010 • 

ANALYTICAL RESULTS 

Lab Sample ID 
Client Sample ID 

• 146402 
SD3702 

- 

Detection 
Limit 

(mg/kg) ANALYSIS 	- (m9/kg) 
 

Antimony 	. 	V V 

	51.2 28.0 

Arsenic 2250 49.8 

Barium 281 1.56 

Beryllium 63.1 1.56 

Cadmium 27.5 3.11 

Chromium 102 7.78 

Cobalt 43.2 10.9 

Copper 746 7.78 

Lead 990 43.6 

Lithium < 15.6 15.6 	. 

Manganese 5170 9.34 

Mercury 9.85 0.05 

Molybdenum 3220 12.4 

Nickel 114 81.0 

Selenium <9.34 9.34 

Silver <109 109 

Thallium <77.8 77.8 

Vanadium 16000 1.56 

Zinc 538 0.5 

• Analysis by GFAA 

4111 July 30, 1991 

• = = = 	= • • Ecot...--i-Ak 	• 
EcoTek Laboratory Services incorooratec 



Lab Sample ID 
Client Sample ID 

146403 
SD3703 Detection 

Limit 
(mg/kg) ANALYSIS 

(mg/kg) 

Antimony . 	35.1 25.8 

• Arsenic 706 46.0 

Barium 386 1.44 

Beryllium 15.5 1.44 

Cadmium 10.1 2.87 

Chromium 85.1 7.18 

Cobalt 12.0 10.0 

Copper - 	629 7.18 

Lead 249 40.2 

Lithium <14.4 14.4 

Manganese 679 1.44 

Mercury 10.9 0.05 

Molybdenum 763 8.61 

Nickel 227 11.5 

• Selenium <74.7 74.7 

Silver <8.61 8.61 

Thallium <100 100 

Vanadium 4290 7.18 	. 

Zinc 139 1.44 

* Analysis by GFAA 

WM-  LUTC k 6 
EcciTek Laboratory Services incorporate; • 	Client: .  WTG .• 
	 Sample Receipt Date: July 30, 1991 

LSDG: 1464 
	 Method: SW-846 Method 6010 

Client Reference No.: M. K. Fergeson 

ANALYTICAL RESULTS 
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EcoTeii. LaDwalciry Services incorporatec 

Client: WTG Sample Receipt Date: July 30, 1991 • 

LSDG: 1464 

Client Reference No.: M. K. Fergeson 

Method: SW-846 Method 6010 

ANALYTICAL RESULTS 

' Lab Sample ID • 
Client *Sample ID 

146404 
SD3704 Detection 

Limit 
. 	(mg/kg) . ANALYSIS 

(mg/kg) 

Antimony <.15.0 15.0 

Arsenic 41.0 26.7 

' Barium 773 0.835 	. 

Beryllium 2.86 0.835 

Cadmium. 
. 

<1.67 . 
. 

• 1.67 

Chromium 25.1 . 4.18 

Cobalt • 7.78  5.84 

Copper 34.6 4.18 

Lead 82.1  23.4 

Lithium 	• 93.1 8.35 	• 

Manganese 	. 226 	' 0.835 

Mercury <0.0636 0.0636 

Molybdenum 46.8 5.01 

Nickel 	. 34.3 6.68 

Selenium <43.4 	- 43.4 

Silver <5.01 . 	5.01 

Thallium <58.4 58.4 

Vanadium 166 4.18 

Zinc 97.3 0.835 

• Analysis by GFAA 



Lab Sample ID 
Client Sample ID 

146406 
• S02701 Detection 

Limit 
(mg/kg) ANALYSIS 

(mglkg) 

Antimony <11.1 11.1 

Arsenic <19.8 19.8 

Barium 103.492 0.619 

Beryllium 0.675 0.619 

• Cadmium <1.24 1.24 

Chromium 15.1 ' 3.09 

Cobalt 7.05 4.33 

Copper 5.72 1 3.09 

Lead 23.9 17.3 

Lithium • <6.19 6.19 

Manganese 912 0.619 

Mercury , <0.084 0.084 

Molybdenum <3.71 3.71 

Nickel 13.6 4.95 .  

Selenium <32.2 32.2 

Silver <3.71 	. 3.71 

Thallium . <43.3 	• 43.3 	. 

• Vanadium  22.2 3.09 

Zinc 73.5 0.619 

• Analysis by GFAA 

haiCOL—k 
EcoTeK Laboraiory Services incorporaleo • 	

Client: WTG " . 	 Sample Redeipt bath: July 30, 1991 

LSDG: ,1464 
	 Method: SW-846 Method 6010 

Client Reference No.: . M. K. Fergeson 

ANALYTICAL RESULTS 
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Ecolek Lnoratory Su: ices Incorporate 

Client: WTG 

LSDG: 1464 

Client Reference No.: MK Ferguson 

ANALYTICAL RESULTS: Lithium 

• Sample Receipt Date: July.  30, 1991 • 

Method: SW-846 Method 6010 

Sample  Absorbance . - Concentration % Recovery .   Time 

10ppm Standard 1.09 N/A N/A 1:20 

•• • 	Blank 0 N/A 	- N/A 1:22 	• 

ICV (5ppm) * 	0.543 4.98 99.6 1:23 

/CB 0.001 0.009 N/A 1:24 

5Oppm AI -0.001 , 	0 N/A 1:25 

200ppm Ca  0.004 0.037 N/A 1:30 

50ppm Fe 0.001 0.009 N/A 1:31 

200ppm Mg -0.003 0 N/A • 1:32 

• 10ppm Std 1.108 10.17 101.7 1:33 • 

• PBS 	.• 0.003 • 0.028 • • NIA 1:34 

LCS* 	• 0:526 4.82 ' 96.4 	•  1:50 

LCSD*- 0.624 5.72 114.4 1:51 

746401 0.002 • 0.01.8 N/A 1:55 

146402 	. 0.008  0.073 N/A . 1:56 

I  CCV1 ' 	0.467 4.28 85.6 1:57 

CCVIrerun 0.494 4.53 	. 90.6 1:58 	. 

CCVlrerun 0.504 	, 4.62 92.4 1:59 

• CCB1 • 0.004 0.037 N/A , 2:00 

146403 0.055 - 	0.504 N/A 2:01 

146404 • 0.044 • 0.404 	. N/A 2:02 

146404D 0.038 0.349 N/A 2:03 

146404S* 	• 0.573 5.26 97.1 2:04 ' 

146406 • 0.005 0.046 N/A 2:05 	• 

146406D 0.003 . 	. 	0.028 NIA  2:06 

146406S* 0.503  4.61 91.3 	. 2:07 

. 	ICSABF 0.001 0.009 N/A 2:08 

CCV2 0.521 	. 4.78 95.6 2:09 

CCB2 0.002 0.018 • N/A 2:10 • 
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September 10, 1991 

Mr. Raphael Soto 
Waste Technology Group 
100 Crescent Centre Parkway .  

Suite 200 
Tucker, GA 30084 

Dear Mr. Soto: 

Enclosed along with this letter are the results for the sample(s) received July 30. 1991. 

Please contact Craig Johnson at (404)244-0827 if you have any questions. Also, please refer 
to LSDG number 1464A in future correspondence. 

• 
Sincerely, 

ECOTEK LABORATORY SERVICES, INC. 

2  //a t 1  . 
Donald L. Dihel 
Quality Assurance Manager 

Mike Buchanan 
Laboratory Manager 

Enclosures. 
DLD/JMB/cjm 

E.E 

QUALITY CONSCIOUS. OUICi: TO RESPOND 
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RESULTS 
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biNCOTek 
EcoTek Laooralory Services Incorporated 

• 

• 

Client: WTG 
	

Sample Receipt Date: July 30, 1991 

LSDG: 1464A 
	

Client Reference No.: M. K. Ferguson 

Pesticide / Herbicide Results 

Lab Sample ID: 146401 
Client Sample ID: S03701 

TCLP Analyte Method Units Result Detection 
Limit 

PESTICIDE 

Endrin SW-846 Method 8080 mg/kg <0.0082 0.0082 

Lindane SW-846 Method 8080 mg/kg <0.0041 0.0041 

Methoxychlor SW-846 Method 8080 mg/kg <0.082 0.082 

Toxaphene SW-846 Method 8080 mg/kg <0.41 0.41 

Chlordane .  SW-846 Method 8080 mg/kg <0.16 0.16 

Heptachlor SW-846 Method 8080 mg/kg <0.0082 0.0082 

Alpha-BHC SW-846 Method 8080 mg/kg <0.0041 0.0041 

Beta-BHC SW-846 Method 8080 mg/kg <0.016 0.016 

Delta-BHC SW-846 Method 8080 mg/kg <0.0082 0.0082 

Aldrin SW-846 Method 8080 mg/kg <0.0082 0.0082 

Heptachlor Epoxide SW-846 Method 8080 mg/kg <0.0082 0.0082 

Endosulfan I SW-846 Method 8080 mg/kg <0.0082 . 	0.0082 

4,4'-DDE SW-846 Method 8080 mg/kg <0.049 0.049 

Dieldrin SW-846 Method 8080 mg/kg <0.057 0.057 

4,4'-DDT SW-846 Method 8080 mg/kg <0.20 0.20 

4,4'-DDD SW-846 Method 8080 mg/kg <0.0082 0.0082 

Endosulfan II SW-846 Method 8080 mg/kg <0.14 0.14 

Endosulfan Sulfate SW-846 Method 8080 mg/kg <0.16 0.16 

HERBICIDE 

2,4-D SW-846 Method 8150 mg/kg <0.020 0.02 

2,4,5-TP Silvex SW-846 Method 8150 mg/kg <0.0041 0.0041 

Li\-1  
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EcoTek LaDora:ory Services incorporaiec 

Volatile Organic Analytical Results 
SW-846 Method B240 

	

Client: 	WTG 	 Client Sample No.: .  SD3701 

	

Lab Sample ID: 	1464A01 	 Client Reference No.: 	M.K. Ferguson 

• 
• . 	 Matrix: 	Soil 	Date Received: . July 30, 1991 

- 

	

Dilution Factor: 	1 	 Date Analyzed: 	August 27, 1991 

CAS Number Compound Name - 	Result 
ug/kg 

• POL 
ug/kg 

Note 

74873 Chloromethane BOL - 25 

74839 Bromomethane BOL 25 

75014 Vinyl Chloride - BOL 25 

75003 ChlOroetharte BOL 25 

75092 Methylene Chloride, 89 12 

67641 Acetone 62 • 250 , • 

• 75150 Carbon Disulfide BOL 12 

75354 1,1-Dichloroethene 	. BQL 12 	.. 

75343 1,1-Diahloroethane BOL 12 

156605 1,2-Dichloroethene (total) BOL 12 

. 	67663 Chloroform • BOL 12 

107062 : 1,2-Dichloroethane BOL 12 

78933 2-Butanone 34 250 * 

71556 1.1, 7-Trichloroethane BOL 12 

56235 Carbon Tetrachloride BOL 12 

108054 Vinyl Acetate BOL ' 120 

75274 Bromodichloromethane 	. BOL 12 

78875 • 1,2-Dichloropropane 	• . BOL 12 .  

10061015 cis-1,3-Dichloropropene : BOL 12  
79016 Trichloroethene BOL 12 

124481 Dibromochloromethane BOL 12 

79005 1,1,2-Trichloroethane . BQL 12 

C; 3 
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Lab Sample ID: 	1.464A01 	 Client Sample No.: 	SD3701 

CAS Nuinber - Compound Name Result 
ug/kg 

POL 
uglkg 

Note 

71432 Benzene BOL .  12 

10061026 Trans-1,3-Dichloropropene BOL 	. 12 

75252 Bromoform 	• BOL - 12 

108101 4-methyl-2-pentanone BOL 120 - 

591786 2-hexanone BOL 120 

127184 Tetrachloroethene BOL 12 

79345 1,1,2,2-Tetrachloroethane BOL 12 

108883 Toluene . BOL 12 

108907 Chlorobenzene BOL 12 

100414 Ethylbenzene BOL 12 

100425 Styrene BOL 	- 12 

1330207 Xylene (total) BOL . 12 	. 	. 

110758 2-Chloroethyl vinyl ether BOL 25. _ 

POL = Practical Ouantitation Limit 

BOL = Below Quantization Limit 

• 	= Indicates an estimated value when the mass spectral data indicate the presence of a 

compound that meets the identification criteria in which the result is less than the practical 

'quantitation limit but greater than zero. 

B = This flag is used when the analyze is found in the associated blank as well as in the sample. It 

indicates possible/probable contamination and warns the data user to take appropriate action. 
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Pesticide / Herbicide Results 

Sample Receipt Date: July 30, 1991 

Client Reference No.: M. K. Ferguson 

r•rifir 	= _ 
Ts INF II 11.4%1  k 	- 

LaDoratorf Services incorperaiec 

Client: WTG 

LSDG: 1464A 

uci 5 

Lab Sample ID: 146402 
Client Sample ID: SD3702 

TCLP Analyze Method • 'Units Result Detection 
Limit 

PESTICIDE 

Endrin SW-846 Method 8080 mg1kg <0.013 0.013 

Lindane SW-846 Method 8080 mg/kg <0.0065 0.0065 

Methoxychlor SW-846 Method 8080 mg/kg <0.13 0.13 

Toxaphene SW-846 Method 8080 mg/kg <0.65 0.65 

Chlordane • SW-846 Method 8080 mg/ko <0.26 0.26 

Heptachlor SW-846 Method 8080 mg/kg <0.013 0.013 

Alpha-BHC SW-846 Method 8080 mg/kg <0.0065 0.0065 

Beta-BHC SW-846 Method 8080 mg/kg <0.026 0.026 

Delta-BHC SW-846 Method 8080 mg/kg <0.013 0.013 

Aldrin SW-846 Method 8080 mg/kg <0.013 0.013 

Heptachlor Epoxide SW-846 Method 8080 mg/kg <0.013 0.013 

Endosulfan 1 SW-846 Method 8080 mg/kg <0.013 0.013 

4,4'-DDE SW-846 Method 8080 mg/kg <0.077 0.077 

Dieldrin SW-846 Method 8080 mg/kg <0.090 0.090 

4,4'-DDT SW-846 Method 8080 mg/kg <0.32 0.32 

4,4'-DDD SW-846 Method 8080 mg/kg <0.013 0.013 

Endosulfan 11 SW-846 Method 8080 mg/kg <0.22 0.22 

Endosulfan Sulfate SW-846 Method 8080 mg/kg <0.25 0.25 

HERBICIDE ...  

2,4-D SW-846 Method 8150 mg/kg <0.029 0.029 

2,4,5-TP Silvex SW-846 Method 8150 mg/kg <0.0058 0.0058 



Ecoleis Laporaiory Services Incorporate,' 

Volatile. Organic Analytical Results 
SW-846 Method 8240 

	

Client: 	WTG 	 Client Sample No.: 	SD3702 

	

Lab Sample ID: 	1464A02 	 Client Reference No.: 	M.K. Ferguson 

	

Matrix: 	Soil 	 Date Received: 	July 30, 1991 

	

Dilution Factor: 	1 	 Date Analyzed: 	August 27, 1991 

• _._. 
CAS Number .Cora pound Name Result 

. ug/kg 	. 
POL 
uglkg - 	..> 

Note 

74873 Chloromethane BOL 39 

74839 Bromomethane . SOL' 39 

75014 Vinyl Chloride BQL '39 

75003 Chloroethane BOL 39 

75092 . Methylene Chloride 150 19 	- B 
67641 Acetone 54 390. • 

75150 Carbon Disulfide BOL • 19 

75354. 1,1-Dichloroethene BOL 19. 

75343 1,1-Dichloroethane BOL 19 

156605 • 1,2-Dichloroethene (total) • BQL 19 

67663 	. Chloroform BOL 19 

107062 1,2-Dichlorbethane BOL 19 	• 

78933 2-Butanone 45 390 • 

71556 1,1,1-Trichloroethane BOL 19 

56235 Carbon Tetrachloride BQL 19 

108054 Vinyl Acetate BOL .190 

75274 Bromodichloromethane BQL 19 

78875 1,2-Dichloropropane BOL ' 	19 

10061015 	- cis-1,3-Dichloropropene BQL 19 

79016 Trichloroethene BOL 	. 19 

124481 Dibromochloromethane • . BOL 19 

79005 1,1,2-Trichloroethane SQL 19 

Page 1 o12 
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LaDoratory Services incorporate:: 

Lab Sample ID: 	1464A02 	 Client Sample No 	SD3702 .  . . 

CAS Number Compound Name Result . 
uglkg 

PQL 
uglkg 

Note 

71432 Benzene 	• BOL .  19 

10061026 Trans-1,34)ichloropropene BOL 19 

75252 Bromoform - 	BOL 19 

108101 4-methyf72-penranone BOL 190 

591786 2-hexanone BOL 190. 

127184 	• Tetrachloroethene 	• •BOL • • 19 

-79345 • 1,1,2,2-Tetrachloroerhane BOL 19 

108883 Toluene BOL 19 

108907 	• Chlorobenzene - BOL - 	19 

100414 	. Ethylbenzene BOL 19 

100425 Styrene. •BOL 19 

1330207 - Xylene (total) BOL• - 	19 	- 

110758 	:  2-Chloroethyl vinyl ether • ,BOL 39 - 

POL = Practical Ouantitation Limit 

BOL = Below Ouantitation Limit 

• = Indicates an estimated value when the mass spectral data indicate the presence of a . 

compOund that meets .  the identification criteria in which the result is lesS than the practical 

quantitation limit but greater than zero. 

B = This flag is used when the analyze is found in the associated blank as well as in the sample. It 

indicates possible/probable contamination and warns the data user to take appropriate action. 

1 
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TCLP Analyte Method Units Result Detection 
Limit 

PESTICIDE 

Endrin SW4346 Method 8080 mg/kg <0.0088 0.0088 

Lindane SW-846 Method 8080 mg/kg <0.0044 0.0044 

Methoxychlor SW-846 Method 8080 Mg/kg <0.088 0.088 

Toxaphene SW-846 Method 8080 mg/kg <0.44 ,0.44 

Chlordane SW-846 Method 8080 mg/kg <0.18 0.18 

Heptachlor SW-846 Method 8080 mg/kg <0.0088 0.0088 

Alpha-BHC SW-846 Method 8080 mg/kg <0.0044 0.0044 

Beta-BHC SW-846 Method 8080 mg/kg <0.018 0.018 

Delta-BHC SW-846.Method 8080 mg/kg <0.0088 0.0088 

Aldrin SW-846 Method 8080 mg/kg <0.0088 0.0088 

Heptachlor Epoxide SW-846 Method 8080 mg/kg <0.0088 0.0088 

Endosulfan SW-846 Method 8080 mg/kg <0.0088 0.0088 

4,4'-DDE SW-846 Method 8080 mg/kg <0.053 0.053 

Dieldrin SW-846 Method 8080 mg/kg <0.062 0.062 

4,4'-DDT SW-846 Method 8080 mg/kg <0.22 0.22 

4.4'-DDD SW-846 Method 8080 mg/kg <0.0088 0.0088 

Endosulfan 11 SW-846 Method 8080 mg/kg <0.15 0.15 

Endosulfan Sulfate SW-846 Method 8080 mg/kg <0.17 . 	0.17 

HERBICIDE 

2,4-D SW-846 Method 8150 mg/kg <0.023 0.023 

2,4,5-TP Silvex SW-846 Method 8150 mg/kg <0.0045 0.0045 

• is 	 ft P.. = SEE 
Ecoleis Laporalory Services incorporate:: 

Client: WTG 
	

Sample Receipt Date: July 30, 1991 

LSDG: 1464A 
	

Client Reference No.: M., K. Ferguson 

Pesticide-/ Herbicide Results 

Lab Sample lD: 146403 
Client Sample ID: SD3703 

uCT 
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Ecolep. LaDoralcry Services iricoroxalec 

. 	. 
Volatile Organic Analytical Results  

SW-846 Method 8240 	. 
_.... 	 . 	. 

	

Client: 	WTG 	 . Client Sample No.: 	S03703 

	

Lab Sample ID: 	1464A03 	 . Client Reference No.: 	M.K. Ferguson 

. 	Matrix: . 	Soil . 	• • 	. 	 ' 	Date Received: 	July 30, , 1991 

	

Dilution Factor: 	.1 	 Date Analyzed: 	August 27, 1991 . 

CAS'Number' •Compound Name Result .  
ug/kg 

POL 	: 
ug/kg 

Note 

. 	74873 . , Chloromethane   .• 	BOL 28 

74839 Bromomethane BOL 28 

75014 • Vinyl Chloride BOL 29 
75003 Chloroethane • BOL 28 • 

75092 . Methylene Chloride '100 	. 14' 

67641 Acetone 40 . 	280 . • 

75150 Carbon Disulfide  BOL . 14 

75354 1,1-Dichloroethene BOL 	• 7 4 

75343 1,1-Dichlotoethane BOL 1.4 

156605 1,2-Dichloroethene (total) BQL . 14 

67663 Chloroform 	• BOL 	- 14 

107062 •1,2-Dichloroethane 	. BOL 	• 14 

78933. • 2-Butanone 	 .., 30 	. 280 * 

71556 1,1,1-Trichloroethane BQL 14 

56235 Carbon Tetrachloride • BOL 14 

108054 . Vinyl Acetate BOL 140 

75274 Bromodichioromethane • SOL 14 

78875 . 1,2-Dichioropropane SQL 14 

10061015 	• cis-1,3-Dichloropropene BOL 14 

79016 - Trichloroethene 110 	• 14 

124481 Dibromochloromethane  BQL .14 

79005 1,1,2-Trichloroethane BOL ' • 14 	, 

Page 1 of 2 
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Ecgep, LaDoratory Services Incorporate° 

Lab Sample ID: 	1464A03 	 Client Sample No.: 	SD3703 

CAS Number Compound Name Result 
uglkg 

POL 
uglkg 

 Note 

71432 Benzene BQL 14 

10061026 Trans-1,3-Dichloropropene BOL 14 

75252 Bromoform BOL 14 

108101 - 4-methyl-2-pentanone BQL 140 

591786 	- 2-hexanone: BOL 140 

127184 Tetrachloroethene BOL 14 

79345 1,1,2,2-Tetrachloroethane BOL 14 

108883 Toluene BOL 	. 14 

108907 Chlorobenzene BOL 14 

100414 Ethyl benzene BOL 14 

100425 Styrene B01_ 14 

1330207 Xylene (total) BOL 14 

110758 2-Chloroethyl vinyl ether BOL 28 

POL = Practical Quantitation Limit 

SOL = Below Quantitation Limit 

• = Indicates an estimated value when the mass spectral data indicate the presence of a 

compound that meets the identification criteria in which the result is less than the practical 

quantitation limit but greater than zero. 

B = This flag is used when the analyte is found in the associated blank as well as in the sample.. It 

indicates possible/probable contamination and warns the data user to take appropriate action. 

Page 2 of 2 
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. Client: WTG Sample. Receipt Date: July 30,1 .991 

LSDG: 1464Ai Client Reference No.: M. K. Ferguson 

  

Pesticide / Herbicide Results 

Lab Sample ID: 146404 
Client Sample. ID: SD3704 

TCLP Analyte Method ' Units Result Detection .  
Limit 

PESTICIDE .•'. 	 ' 	 - 

Endrin SW-846 Method 8080 mg/kg <0.0050 0.0050 

Lindane SW-846 Method 8080 mg/kg <0.0025 0.0025 

Methoxychlor .  SW-846 Method 8080 mg/kg <0.050 0.050 

Toxaphene SW-846 Method 8080 mg/kg <0.25 0.25 

Chlordane SW-846 Method 8080 mg/kg <0.10 0. 10 

Heptachlor SW-846 Method 8080 mg/kg <0.0050 0.0050 

Alpha-BHC SW-846 Method 8080 mg/kg <0.0025 0.0025 

Beta-BHC SW-846 Method 8080 mg/kg <0.10 0.10 

Delta-BHC SW-846 Method 8080 mg/kg <0.0050 0.0050 

Aldrin SW-846 Method 8080 mg/kg <0.0050 0.0050 

Heptachlor Epoxide SW-846 Method 8080 mg/kg <0.0050 0.0050 

Endosulfan I SW-846 Method 8080 mg/kg <0 . 0050 0.0050 

4,4'-DDE SW-846 Method 8080 .mglkg <0.030 0.030 

Dieldrin SW-846 Method 8080 mg/kg <0.035 0.035 

4,4'-DDT .SW-846 Method 8080 mg/kg <0.12 0.12 

4,4'-DOD SW-846 Method 8080 mg/kg <0.0050 0.0050 

Endosulfan II SW-846 Method 8080 mg/kg <0.085 0.085 

Endosulfan Sulfate SW-846 Method 8080 mg/kg <0.095 0.095 

HERBICIDE 

2,4-D SW-846 Method 8150 mg/kg < .0.022 0.022 

2,4.5-TP Silvex SW-846 Method 8150 mg/kg <0.0044 0.0044 



IP • 	 =.4 Tab 
TM -MCO k 
Ecoies LaDora:ory Service!. incorocratec. 

Volatile Organic Analytical Results 
SW-846 Method 8240  

	

Client: 	WTG 	 Client Sample No.: 	SD3704 

	

Lab. Sample ID: 	1464A04 	 • Client Reference No.: 	M.K. Ferguson 

	

Matrix: 	Soil ' 	• 	 Date Received: 	July 30, 1991 

	

Dilution Factor: 	1 . 	 Date Analyzed: 	August 27, 1991 

CAS Number : -..CompoUnd Name Result 
uglkg 

POL • 
uglkg 

Note 

74873 Chloromethane BOL 16 

74839 Bromomethane BOL 16 

75014 Vinyl Chloride BOL • 16 

75003 . Chloroethane BOL 16 

75092 Methylene Chloride 62 8 

67641 Acetone 37 160 • 
75150 Carbon Disulfide BOL 

75354 1,1-Dichloroethene BOL . 8 

75343 1,1-Dichloroethane BOL 8 

156605 1,2-Dichloroethene (total) BOL 8 

67663 Chloroform BOL .• 8 

107062 1,2-Dichloroethane BOL 

78933 - 2-Butanone 28 160 a 

71556 1,1,1-Trichloroethane BOL 8 

56235 Carbon Tetrachloride BOL 8 

108054 Vinyl Acetate BOL 78 

75274 Bromodichloromethane BOL 
. 8 

78875 1,2-Dichloropropane BOL 8 

10061015 cis-1,3-DiChloropropene . BOL 8 

79016 Trichlordethene BOL 8 

124481 Dibromochloromethane BOL 8 

79005 _ 	1,1,2-Trichloroethane BOL 8 
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Lab Sample ID: 	1464A04 	 Client Sample No.: . SD3704 

CAS*Number Compound Name - 	• ' 	* Result ' 
ug/kg 

. 	' - 	POL 	. 
ug/kg 	• 

Note 	• - 
.' 

77432 Benzene • BOL  .• 8 

10061026 • • Trans-1,3-Dichloropropene • BOL 8 

75252 Bromofonh 	. BOL • • 8 

• 108101 4-methyl-2-penfanone BOL • 78 	. 

591786 2-hexanone 	 - BOL • 78 

127184 Tetrachloroethene  BOL . 8 

79345 1,1,2,2-Terrachloroethane  . 	. BOL 8 

108883 	. Toluene 	. • 2 8 * 

108907 	• Chlorobenzene . 	BOL 	* 8 • 

100414 Ethylbenzene BOL - 8 

100425 .Styrene - • BOL .  8 . 

1330207 Xylene (total) 	• . 	BQL • 8 

110758 ' 2-Chlordethyl vinyl ether . 	BOL • 16 

POL = Practical Ouantitation Limit .. 

BQL = Below Ouantitation Limit 
• , = Indicates an estimated value when the mass spectral data indicate the presence of a 

compound that meets the identification criteria in which the result is less than the practical 

quantitation limit but greater than zero. 

B = This flag is. used when the analyte is found in the associated blank as well as in the sample. It . 

indicates possiblelprobable contamination and warns the data user to take appropriate action. 
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TCLP Analyte Method . Units Result Detecticin 
Limit 

PESTICIDE 

Endrin SW-846 Method 8080 mg/kg <0.0036 0.0036 

Lindane SW-846 Method 8080 mg/kg <0.018 0.018 

Methoxychlor SW-846 Method 8080 mg/kg <0.036 0.036 

Toxaphene SW-846 Method 8080 mg/kg <0.18 0.18 

Chlordane SW-846 Method 8080 mg/kg <0.072 0.072 

Heptachlor SW-846 Method 8080 mg/kg <0.0036 0.0036 

Alpha-BHC SW-846 Method 8080 mg/kg <0.018 0.018 

Beta-BHC SW-846 Method 8080 mg/kg <0.072 0.072 

Delta-BHC SW-846 Method 8080 mg/kg <0.036 0.036 

Aldrin SW-846 Method 8080 mg/kg <0.036 0.036 

Heptachlor Epoxide SW-846 Method 8080 mg/kg <0.0036 0.0036 

Endosulfan SW-846 Method 8080 mg/kg <0.0036 0.0036 

4,4'-DDE SW-846 Method 8080 mg/kg <0.022 0.022 

Dieldrin SW-846 Method 8080 mg/kg <0.025 0.025 

4.4'-DDT SW-846 Method 8080 mg/kg <0.090 0.090 

4,4'-DDD SW-846 Method 8080 mg/kg <0.0036 0.0036 

Endosulfan Il SW-846 Method 8080 mg/kg <0.061 0.061 

Endosulfan Sulfate SW-846 Method 8080 mg/kg <0.068 0.068 

HERBICIDE 

2,4-D SW-846 Method 8150 mg/kg <0.208 0.208 

2,4,5-TP Siwex SW-846 Method 8150 mg/kg <0. 042 0.042 

IP' 
• IIIICOTIMM:  k 

EcaTe+. LaDoratory Services incorpc,ra!ec 

Client: WTG 

LSDG: 1464A 

Sample Receipt Date: July 30, . 1991 

Client Reference No.: M. K. Ferguson 

Pesticide / Herbicide Results 

Lab Sample ID: 146405 
Client Sample ID: S017 -01 
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Volatile Organic Analytical Results 
SW-846 Method 8240 .  .-- 	- 	- --- 

	

Client: 	VVTG 	 Client Sample No.: 	SO1T01 

	

Lab Sample IC: 	1464A05 	 Client Reference No.: 	M.K. Ferguson 

	

Matrix: 	Soil 	_ . 	Date Received: 	July 30, 1997 

	

Dilution Factor:. 	1 	 Date Analyzed: 	August 26, 1991 

■ 

CAS Number 	• Compound Name Result 
ug/kg 

PQL 
• uglkg 

Note . 

. 74873 Ch lorOmethane 	• BOL 71 

• 74839 - Bromomethane BQL -11 	- 

75014 Vinyl Chloride BOL . 77 1 
75003  Chloroethane BOL 11 

75092 Methylene Chloride 59 5.. B 

. 	67641 Acetone • 130 110 

75150 Carbon Disulfide . BOL • 5. 

75354 1 J-Dichloroethene .BOL • ' 	5 

75343 1,7-Dichloroethane . BOL 

156605 1,2-Dichloroethene (total) • BQL 

67663 Chloroform * 

107062 1,2-Dichloroethane BOL 5 

78933 2-Butanone . 9 110 	• * B 

71556 1,1.1- Trichloroethane BOL 5 

56235 Carbon Tetrachloride BOL 5 

108054 Vinyl Acetate • BOL 54 

75274 Bromodichloromethane . BOL 5 

78875 1,2-Dichloropropane • BOL 5 

10061015 cis-1,3-Dichloropropene • BOL 	• 

79016 Trichloroethene 1 5 * 

124481 Dibromochlorornethane BOL 5 

79005 1,1,2-Trichloroethane BOL 5 

Page 1 of 2 .  
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Lab Sample ID: 	1464A05 	 Client Sample No.: 	SO1T01 

CAS Number Compound Name 'Result 
uglkg 

PQL 
ug/kg 	. 

Note 

71432 Benzene BOL 5 

10061026 Trans;-1,3-Dichloropropene BOL 5 

75252 Bromoform BOL 

108101 .  4-methyl-2-pe ntanone 12 54 * 

59 / 786 2-hexanOne BOL 54 

127184 Tetrachloroethene BOL 5 

79345 . 1,1,2,2- Tetra.  chloroethane BQL 5 

108883 Toluene 3 5. * 

108907 Chlorobenzene BQL 5 

100414 Ethylbenzene BOL 5 

100425 Styrene . BOL 5 

1330207 Xylene (total) 'BOL 

110758 2-Chloroethyl vinyl ether BQL 11 

POL = Practical Quantitation Limit 

BOL = Below Quantization Limit 

• = Indicates an estimated value when the mass spectral data indicate the presence of a 

compound .that meets the identification criteria in which the result is less than the practical 

quantitation limit but greater than zero. 

B = This flag is used when the analyte is found in the associated blank as well as in the sample. It 

. indicates possible/probable contamination and warns the data user to take.apptopriate action. 
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Client:- WTG • 

LSDG: 1464A 

Sample Receipt Date: July 30, 1991 

Client Reference No.: • M. K. Ferguson 

Pesticide / Herbicide Results 

• Lab Sample ID: .  146406 
Client Sample ID: SO2T01 

TCLP Ana/yte Method Units Result Detection 
Lithit 

PESTICIDE . 	 . 	. 	 . 	 . 

Endrin SW-846 Method 8080 mg/kg <0.0041 0.0041 

Lindane SW-846 Method 8080 mg/kg <0.0020 0.0020 

Methoxychlor SW-846 Method 8080 mg/kg <0:041 0.041 

Toxaphene SW-846 Method 8080 mg/kg <0.20 0.20 

Chlordane SW-846 Method 8080 mg/kg <0.082 0.082 

Heptachlor SW-846 Method 8080 molkg <0.0047 0.0041 

Alpha-BHC SW-846 Method 8080 mg/kg <0.0020 0.0020 

Bera-BHC SW-846 Method 8080 mg/kg <0.0082 0:0082 

Delta-BHC SW-846 Method 8080 mg/kg <0.0041 0.0041 
ti 

Aldrin SW-846 Method 8080 mg/kg .  <0.0041 0.0041 

Heptachlor Epoxide SW-846 Method 8080 mg/kg <0.0041 0.0047 

Endosulfan I SW-846 Method 8080 • mg/kg <0.0047 0.0047 

4,4'-DDE • SW-846 Method 8080 mg/kg <0.025 0.025 

Dieldrin SW-846 Method 8080 mg/kg <0.029 0.029 .  

4,4'-DDT SW-846 Method 8080 •mg/kg <0.10 0.01 

4,4'-DDD SW-846 Method 8080 mg/kg <0.0041 0.0041 

Endosulfan II SW-846 Method 8080 mg/kg <0.069 0.069 

Endosulfan Sulfate SW-846 Method 8080 mg/kg <0.078 0.078 

HERBICIDE 
. .. 	 . 	 : 

2,4-D SW-846 Method 8150 mg/k9 <0.027 0.027 

2, 4,5- TP Silvex SW-846 Method 8150 mg/kg <0.0042 0.0042 

r". 
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Ec6e Lanrator; Services incmorale: 

Volatile Organic Analytical Results 
' . 	SW-846 Method 8240 	• 

	

Client: 	WTG 	 • 	Client Sample No.: 	SO2T01 

	

Lab Sample ID: 	1464A06 	' 	 Client Reference No.: 	M.K. Ferguson 

. 	Matrix: 	Soil 	 - Date Received: 	July 30, 1991 	 • 

, 

	

Dilution Factor: 	1 	Date Analyzed: 	August 26; 1991 

• CAS Number ' 	Cortipound Name Result 
ug/kg 

PQL 	• 
uglkg . 

Note 

74873 .Chloromethane BOL 12 

74839 Bromomethane • BOL 12 

75014 - Vinyl Chloride BOL 12 .  

75003 Chloroethane BOL 12 

75092 Methylene Chloride - 	130 6 B 

67641 Acetone . 	. BOL  120 .. 

75150 Carbon Disulfide ' BOL 6 	. 

75354 1, 1-Dichloroethene BOL 6 

75343 1,1-Dichloroethane BOL 6 

156605 1,2-Dichloroethene (total) 	• 2 • 6 * 	, 

67663 • Chloroform BOL 6 

107062 1,2-Dichloroethane • BQL '6 	. 

78933 2-Butanone BQL 120 

71556 	' 7,1,1-Trichloroethane BOL  6 

56235 Carbon Tetrachloride BOL 6 

.108054 Vinyl Acetate ' BOL- 61 

• 75274 	. Bromodichloromethane • BOL 6 

78875 1,2-Dichloropropane BOL 6 

10061015 cis-1,3-Dichloropropene BOL 	• 6'' 	• 

79016 Trichloroethene 	. 2 ' 	6 * 

124481 Dibromochloromethane BOL 6 

79005 	.. 	• 1,1,2-Trichloroethane BOL . 6 

Page 1 of 2 
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Lab Sample ID: 	1464A06 	
• 	

• ,Client Sample No.: 	SO2T01 

CAS Number 

- 

Compound Name. 

— — 

Result 
. 'uglkg 

• PQL 
ug/kg. 

Note 

71432 Benzene BOL . 	6 

10061026 Trans•1,3-Dichloropropene BQL 6 

75252 Bromoforrn BOL 

108101 4-methyl-2-pentanone . BOL 	• .61 .  

591786 2-hexanone. - BOL • 61 

127184 Tetrachloroethene BOL 6 

79345 1,1.2.2-Tetrachloroethane BOL 6 

. 	108883 	. Toluene 7 6 

108907 Chlorobenzene BOL 6 

100414 	' Ethylbenzene * 

100425 Styrene BOL 	. . 	- 6 

1330207 Xylene (total) 	 ' 2 6 

110758 . 2-Chlordethyl vinyl ether - 	BOL 12 

POL = Practical Quantitation Limit 

BOL = Below Quantitation Limit 

• = Indicates an estimated value when the mass spectral data indicate the presence of a 

compound that meets the identification criteria in which the result is less than the practical 

quantitation limit but greater than zero. 

B = This flag is used when the analyte is found in the associated blank as well as in the sample. It 

indicates possible/probable contamination and warns the data user to take appropriate action: 

Page 2 of 2 111 
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Client: • WTG 

LSDG: 1464 

Sample Receipt Date: July 30, 1991 

Client Reference No.: M. K. Ferguson 

ANALYTICAL RESULTS 
RADIOCHEMISTRY 

Lab Sample ID: 146406 
Client Sample ID: SO2T01 

Analysis Units Result 

Total Uranium 

Uranium ng/g  * 

Isotopic Uranium 	 > 

U-234 pCilg 3 : 7 -± 0.7 

U-238 pCilg 3.6±0.7 

Isotopic Thorium 

Th-228 pCi/g 1.5± 0.3 

Th-230 pCilg 20±3 	• 

Th-232 pCi/g 1.3....t 0.2 

Radium 

Ra-226 pCi/g 

Ra-228 pCilg • 

• = Analysis is in progress 
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CASE NARRATIVE FOR VOLATILE ANALYSIS 
USING SW-846 METHOD 8240 

Client: 	WTG 

LSDG: 	1464A 

• All volatile organics were analyzed by GC/MS on one or more of the instruments:  
listed below. 

Hewlett-Packard MSD---Inst. ID. 7002 Finnigan Mat 4023---Inst. ID. 4000 
Hewlett-Packard MSD---Inst. ID. 7003 Finnigan OWA 	---Inst. ID. 10501 

• Chromatography was performed on a 2.4m x 2.0mm ID glass column packed with 1% 
SP 1000 Carbopack B and/or a 75m x 0.53mm DB-624 megabore column. Samples 
were purged via Tekmar LSC-2/ALS and/or 01 4460A/OIC MPM-16 onto traps 
composed of silica gel/charcoa]TTenax. Operating temperatures are 220°C. 250°C, 
280°C respectively for the injector, jet separator. source/interface. 

Sample purge size was 5 grams for soil/sludge matrices unless noted otherwise. 

• The reports of the target compounds identified and quantified in the samples are 
contained in the following sections of the data package. Also included are the 
appropriate calibration and quality control data where applicable. Data was obtained 
from HP RTE-A series computer with Aquarius software and/or Nova 4C computer 
with Finnigan Incos software. 

Practical Quantitation Limits (PQL) are based on those listed in SW846 Method 8240 
factored for percent moisture and any necessary dilutions. 

The following exceptions and/or considerations should be noted for the sample group 
contained within. 

- Method blanks were analyzed with the sample group. Samples SO1T01 and SO2T01 
were analyzed August 26; VBLKOA is the blank associated with these samples. The 
remaining' samples were analyzed August 27; VBLKOB is associated with these 
samples. 

- Surrogate recoveries were within acceptable QC limits for the blanks and the 
samples. 



• 

METHOD SUMMARY FOR SW846 - 8150 

Samples are analyzed According to SW846 methbd 8150 which is suitable for detecting • 

ppb (parts per billion) levels of chlorinated herbicides. Acid herbicides are extracted and 

esterified; the extracts are then analyzed using a gas chromatograph equipped with an ECD 

(electron capture detector): Standards are' prepared from the methyl esters of the 

compounds of interest at five concentrations. Quantitation of the samples includes a 

correction for the difference in the molecular weight of the methyl ester versus the acid 

herbicide. Tentative identification of compounds is supported by at least one 'other 

qualitative analysis, and all appropriate quality control samples are analyzed with the sample 

extracts. 

The samples • were analyzed for TCLP compounds only as reflected by the result 

forms. 

The surrogate recovery for sample SOITOI 6127/91 QUARRY SOIL (1464A-05) was 

very high (>600%) probably due to interfering peaks (the sample was diluted 10X). 

A second dilution of 100X did not improve the recovery value (>200%). The sample 

was given to 'the GC/MS Section to determine if the Herbicides 2.4-D or 2.4.5-TP 

(Silvex) were present. The data from GC/MS indicates that neither Of the these 

Herbicides is present in the extracts. 
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METHOD SUMMARY FOR SW846.- 8080 

Samples are analyzed according to SW846 method 8080 which is suitable for detecting 

ppb (parts per billion) levels of chlorinated pesticides and polychlorinated biphenyls. A gas 

chromatograph equipped with an ECD (electron capture detector) is used to analyze 

samples. Tentative identification of compounds is supported by at least one other qualitative 

analysis (either GC/EC or GC/MS when the concentration of the analytes permit). 

Quantitation of sample concentrations is performed using a five level calibration". All 

appropriate quality control samples are analyzed with the sample extracts. 

The following observations were made during the analysis of LSDG 1464A: 

INDA, INDB, and Toxaphene curves are based on 4 point calibrations. The %RSD's 

for all analytes were less than 20% except for Methoxychlor which had a correlation 

coefficient of 0.9999. The detection limits were not affected. 

The recovery for Heptachlor was above the QC limits (133% vs. 111%) in the blank 

spike, however the blank spike was also spiked with Chlordane which contributes a 

small amound of Heptachlor. All other recoveries were within limits for the blank 

spike. 

The recovery of Chlordane in the matrix spike of sample ]464A-06 was above QC 

limits. The recovery of Chlordane in the Blank Spike was within limits which indicates 

a matrix effect in the sample spike. 
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Ec:;Te• :.aboralor; ServIces 

The %D's were above 15% for the followinv continuing standards: 

INDA (5i08669) DDT - 15.5% (ended sequence) 

INDB (5i08670) Alpha-BHC 18.3% : Endrin Ketone 15.3% (ended sequence) 

INDB (5i08682) Endrin Ketone 17.7% 

Several samples required GC/MS confirmation for Pesticide analyzes (S02T01 and 

SO2T01). The data for these Confirmation shows no Pesticide compounds present in 

the extracts. 
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Volatile Otganic Analytical Results 
SW-846 Method 8240 

. 	. 

	

Client: 	WTG . 	 ClientSample No.: 	Method Blank 

• Lab Sample ID: 	VBLKOA : 	 Client Reference No.: 	M.K. Ferguson • 

	

Matrix: 	Soil 	 .. Date Received: 	NA 	, 	: 

	

Dilution Factor: 	1 	 • 	Date Analyzed: 	August 26, 1991 

.CAS Number . Compound Name Result 
ug/kg 

. 	.POL 
uglkg 

Note 

74873 Chloromethane  BOL 10 

74839 Bromomethane ' ' BOL 	. 10 

75014 Vinyl Chloride BOL 10 

75003 Chloroethane. • BOL .10 

75092  Methylene Chloride 	• ' 	27 

67641 Acetone •  BOL 	• 100 

• 75150 Carbon Disulfide 	' BOL 

75354 . • 1,1-Dichloroethene • BOL 
I 

75343 1,1-Dichloroethane BOL -• 5. 

156605 • 1,2-Dichloroethene (total) BOL 

67663 Chloroform BOL 5 

107062 1,2-Dichloroethane BOL 5 

78933 2-Butanone ' • 11 100 

71556 	• 1,1,1-Trichloroethane BOL 

56235 Carbon Tetrachloride  BOL 5 

108054 Vinyl Acetate BOL . 50 ,  

75274 Bromodichloromethane BOL 	. 5 

78875 1,2-Dichloropropane BOL 

10061015 cis-1,3-Dichloropropene BOL 

79016 Trichloroethene ' 	BOL • 5 

124481 Dibromochloromethahe .  BOL 5 

79005 . 1,1,2-Trichloroethane BOL 

Page 1 of 2 
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Lab Sample ID: 	VBLKOA 	 Client Sample No.:. 	Method Blank 

CAS Number Compound Name Result 
uglkg 

POL 
.uglkg 

Note 

71432 Benzene BOL 5 

10061026 Trans-1,3:Dichloropropene BOL 5 

75252 Bromoform BOL 5 

108101 4-methyl-2-pentanone BOL - 	50 

. 	591786 2-hexanone BOL . 50 

127184 Tetrachloroethene BOL 

79345 1,1,2,2-Tetrachloroethane BOL 5 

108883 Toluene BOL 

108907 .  Chlorobenzene BOL 5 

100414 Ethylbeniene BOL 5 . 

100425 Styrene BOL 

1330207 Xylene (total) BOL 

110758 2-Chloroethyl vinyl ether BOL 10 

POL = Practical Ouantitation Limit 

BOL = Below Ouantitation Limit 

• = Indicates an estimated value when the mass spectral data indicate the presence of a 

compound that meets the identification criteria in which the result is less than the practical 

quantization limit but greater:thah zero. 

B = This flag is used when the analyte is found in the associated blank as well as in the sample. It 

indicates possiblelprobable contamination and warns the data user to take appropriate action. 

Page 2 of 2 
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LaDorwory Sevres in:orDyals: 

. 	. - Volatile OrganiC Analytical Results 
• SW-846 Method 8240 	• 	 . 

	

Client: 	WTG 	 Client Sample No.: 	Method . Blank 

	

Lab Sample ID: 	VBLKOB 	 Client Reference No.: 	M.K. Ferguson 

	

Matrix: 	Soil • 	 - 	Date Received: 	NA 	. 	• 

	

Dilution Factor: 	1 	 • 	Date Analyzed: 	August 27, 1991 

CAS Number Compound Name Result 
uglkg 

POL • • 
uglkg 

Note  

74873 Chloromethane BOL 10 .  

74839 Bromomethane BOL 10 

75014 Vinyl Chlorid• BOL . 10 

75003 Chloroeihane •• BOL 10 

75092 Methylene Chloride 26 ' 	5 

67641 Acetone BOL • 100 

75150 . Carbon Disulfide BOL ' 5 

75354 1,1-DiChloroethene BOL . - 5 

75343 1, 1-Dichloroethane BOL 

156605 1,2-Dichloroethene (total) . • BOL 5 

67663 .  Chloroform BOL 

107062 1,2-Dichloroethane BOL 

78933 2-Butanone - 	BOL 100 

71556 	• 1.7, 1-Trichlbroethane BOL 5 

56235 Carboh Tetrachloride .  BOL 

108054 Vinyl Acetate • BOL' 50 

75274 Bromodich/oromethane 	• BOL, 5 

78875 1,2-Dichloropropane 	• BOL . 	5 

10061015 cis-1.3-Dichloropropene 	. BOL 

79016 Trichloroethene BOL 5 

124481 DibrOmochloromethane BOL 5 

' 	79005 • 1,1,2-Trichloroethane  • 	BOL  5 

Page 1 of 2 
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E:oTek Laooratory Services Incerpc7alet 

Lab Sample ID: 	VBLKOB 	 Client Sample No.: 	Method Blank 

CAS Number CoMpound Name ReSult 
ug/kg 

POL 
ug/kg 

 Note. 

71432 Benzene SOL 5 

10061026 Trans-1,3•Dichloropropene BQL 5 

75252 Bromoform BOL 5 

108101 4-methy1-2-pentanone BQL 50 

591786 	. 2-hexanone BOL 50 

127184 Tetrachloroethene BOL 

79345 1,1,2,2-Tetrachloroethane BOL 5 

108883 Toluene BOL 5 , 

108907 Chlorobenzene BOL 5 

100414 Ethylbenzene BOL 5 

100425 Styrene BOL 5 

1330207 Xylene (total) BOL . 

110758 2-Chloroethyl vinyl ether BQL 10 

POL = Practical Quantitation Limit 

BOL = Below Ouantitation Limit 

• = Indicates an estimated value when the mass spectral data indicate the presence of a 

.compound that meets the identification criteria in which the result is less than the practical 

quantitation limit but greater than zero. 

,B = This flag is used when the analyte is found in the associated blank as well as in the sample. It 

indicates possible/probable contamination and warns the data user to take appropriate action. . 

Page 2 of 2 
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Volatile Surrogate RecoVery Data 

Lab Sample ID: 	.1464A01 	 Client Sample No.: 	SD3701 	 • 

Surrogate Compound 
■ 

% Recovery . 	OC Limits Notes 
, 

Toluene-d8 ' 97 	• 81-117 

Bromofluorobenzene 93 . 	74-121 

1,2-Dichloroethane-d4 91 70-121 

D = Surrogate diluted out • 
"" = Surrogate recovery outside OC Limits 

Surrogates are compounds added to the sample prior to purging to monitor the purge efficiency. 
Lower surrogate recoveries may indicate poSsiale matrix effect andidr lower purge efficiency.: 

Attachment A 

III 
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Volatile Surrogate Recovery Data 

. 	Lab Sample. ID: 	1464A02 	• 	 Client Sample No.: 	SD3702 

Surrogate Compound % Recovery QC Limits. Notes 

Toluene-d8 98 81-117 

Bromofluorobenzene 95 74-121 

1,2-Dichloroethane-d4 93 70- 12.1 - 	 . 

D = Surrogate diluted out 
*** = Surrogate recovery outside. QC Limits 

Suriogates are compounds added to the sample prior to purging to monitor the purge efficiency. 
Lower surrogate recoveries may indicate possible matrix effect and/or lower purge efficiency. 

• 

Attachment A • 
%-1 



Volatile Surrogate Recovery Data 

.Lab Sample ID: 	1464A03 	 Client Sample No.: 	SD3703 

Surrogate Compound % Recover)/ OC Limits . Notes 

Toluene-d8 99 87-117 

Bromofluorobenzene 101 74-727 • 

1,2-Dichloroethane-d4 • 101 70-121 

D = Surrogate diluted out 
*** = Sufiogate recovery outside OC Limits 

Surrogates are compounds added to the sample prior to purging to monitor the purge efficiency. 
Lower surrogate recoveries may indidate possible matrix effect and/or loWer purge efficiency. 

Attachment A 
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• 
Volatile Surrogate Recovery Data 

Lab Sample ID: 	1464A04 	 Client Sample No.: 	SD3704 

Surrogate Compound % Recovery OC Limits Notes 

Toluene-d8 99 81-117 

Bromofluorobenzene 93 74-121 

1,2-Dichloroethane-d4 i 	99 70-121 

D = Surrogate diluted out 

110 	*** = Surrogate recovery outside OC Limits 

Surrooates are compounds added to the sample prior to purging to monitor the purge efficiency. 
Lower surrogate recoveries may indicate possible matrix effect and/or lower purge efficiency. , 

Attachment A 

• 

•••v 4.) 



Volatile Surrogate Recovery Data 

Lab Sample ID: 	1464A05 	. 	 Client Sample No.: 	SO1T01 

-- _ 

Surrogate Compound • % Recovery - DC Limits • Notes 

Toluene-d8 102 81-117 
- 

Bromofluorobenzene 96 74-121 

1,2-Dichloroethane-d4 	. 109 70-121 

D = Surrogate diluted out 
*** = Surrogate recovery outside OC Limits 

Surrogates are compounds added to the sample prior to pursing to monitor the purge efficienCy. 
Lower surrogate recoveries may indicate possible matrix effect andior lower purge efficiency.. 

Attachment A 
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Volatile Surrogate Recovery Data 

• Lab Sample 1D: 	1464A06 . 	 Client Sample Na: 	SO2T01 

Surrogate Compound % Recovery OC Limits ..Notes 

Toluene-d8 107 81-117 

Bromofluorobenzene' 96 74-121 

1,2-Dichloroethane-d4 101 70-121 

D = Surrogate diluted out 
*** = Surrogate recovery outside OC Limits 

Surrogates are compounds added to the sample prior to purging to monitor the purge efficiency. 
Lower surrogate recoveries may indicate possible matrix effect and/or lower purge efficiency. 

• 

Attachment A 

v it 
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Volatile Surrogate Recovery Data 	• 

Lab Sample ID: 	VBLKOB - 	 Client Sample No.: 	Method Blank 

Surrogate.Compound c.'; Recovery OC Limits Notes 

Toluene-d8 97, 81-117 

Bromofluorobenzene 97 . 74-121 

1,2-Dichloroethane-d4 93 70-121 

D = Surrogate diluted out 
*** = Surrogate recovery outside OC Limits 

Surrogates are compounds added to the sample prior to purging to monitor the purge efficiency. 
Lower surrogate recoveries may indicate possible matrix effect and/or lower purge efficiency. 

Attachment A 
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Volatile Surrogate Recovery Data 	 • 

' Lab Sample ID: 	VBLKOA 	 Client Sample No.: 	Method Blank 

Surrogate Compound % Recovery OC Limits Notes 

Toluene-d8 97 81-117 

Bromofluorobenzene 103 	. 	. 74-121 

1.2-Dichloroethane-d4 88 	• 70-121 

D = Surrogate diluted out 
*** = Surrogate recovery outside OC Limits 

Surrogates are compounds added to the sample prior to purging to monitor the purge efficiency. 
Lower surrogate recoveries may indicate possible matrix effect and/or lower purge efficiency. 

• 

Attachment A 

0 
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Volatile QC Spike Data. 
 

 . 	 . 	. 

Client: WTG• 	 Client Sample ID: SO2T01 :  

. Lab Sample ID: 1464A06 	 Client Reference.No.: MK Ferguson 	.  

Method: SW-846, Method 8240 	 . 

( 

Compound Matrix Spike 
% Recovery 

Matrix Spike Duplicate 
% Recovery 

% Recovery 
OC Limits ' 

Relative Percent Difference 
• RPD 

Benzene 
• 

115 	• 
.•  108 37-151  .6.3 

Carbon Tetrachloride  • • 	126 .. 

. 	. 
105 70-140 

_ 	. 

. 

18.2 

Chlorobenzene  107 • 102 .  37-160 	. 4.8 

Chloroform 110 101 

. 

51-138 

. 

... 	8.5 - 	II 
1,2-Dichloroethane  118 113 49-155 4:3 	. 

1,1-Dichloroethylene 130 106 D-234 20.3 

Methyl ethyl ketone  202 • 189 . 	NA 6.6 

Tetrachloroethylene 114 , 101 64-148 12.1 

Trichloroethylene 115 105 • 71-157 9.1 	. 

Vinyl Chloride 92 77 	. D-251 17.8 

These limits are based upon Table 6, SW-846, Method 8240. 

NA = Not Applicable; no limits in Table 6. 	• 

• 
C .; 
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Client: WTG 

. LSDG: 14644 

LSDG NO.: 1464A01: 

Sample Receipt Date: July 30, 1991 

Method: EPA SW-846 - 8150 

Client Sample ID: SD3701 

HERBICIDE 
MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Compound 
Spike 
Added 
(mg/!) 

Sample 
Concentration . 

(mg/I) 

MS 
Concentration. 

(mg/I) 

MS 
% 

Recovery 

2,4-0 0.0249 <0.020 0.0308 123 

SILVEX  , 0.005 <0.0041 0.0058 116 

Compound 
Spike 
Added 
(mg/1) 

MSD 
ConCentration 

(mg/I) 

MSD 
% 

Recovery 
RPD 

2,4-D • 0.0249 0.0252 101 20 

SILVEX ' 0.005 0.0067 134 14 

QC Limits 

% RPD % Spike Recovery 

50 - 150 

• = Not established 



• 
s 

PI 	= 	E 
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Client: WTG Sample Receipt Date: July 30, 1991 

LSDG: 1464A 	 Client Reference No.: M.K. Ferguson 

ANALYTICAL RESULTS 
HERBICIDE SURROGATE RECOVERY 

Lab Sample 
JD 	- 

Client Sample 
ID 

2,4,5-T 
(%.Recovety) 

• 	OC 
Limits 

1464A-01 SD3701 120 50 - 150 	• 

1464A-02 . 	SD3702 83 50 - . 150 

1464A-03 SD3703 110 50 - 150 

1464A-04 SD3704 118 50 - 150 

1464A-05 SO1T01 675# 50 - 150 

# See Case Narrative 
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Client: WTG 
	

Sample Receipt Date: July 30, 1991 

	

LSDG: 1464 
	

Client Reference No.: M. K. Ferguson 

ANALYTICAL RESULTS 
TCLP PESTICIDE SURROGATE RECOVERY 

Lab Sample 
1D 

. 	Client Sample 
ID 

DBC 
(% Recovery) 

QC 
Limits 

146401 SD3701 107 24 - 150 

146402 SD3702 94 24 - 150 

146403 SD3703 100 24 - 150 

146404 SD3704 106 24 - 150 

146405 SO1T01 116 24 - 150 

146406 SO2T01 121 24 - 150 	• 

Blank N/A 128 24 - 150 

Blank Spike N/A 125 24 - 150 

Blank Spike Dup N/A 128 24 - 150 

146401MS SD3701 120 24 - 150 

146401MSD SD3701 99 24 - 150 

146406MS SO2T01 121 24 - 150 

146406MSD  SO2T01 99 24 - 150 

DBC = Dibutylchlorendate 
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Client: WTG Sample Receipt Date: July 30, 1991 

LSDG: 1464 Method: SW-846 Method 8080 

TCLP PESTICIDES 
BLANK SPIKERECOVERY 

Compound 
Spike 
Added 
(mg/kg) 

Blank 
Concentration 

(mg/kg) 

• BS 
 Concentration 	. 

(mglkg) 

BS 
% 

Recove 

QC. 
Limits 

Lindane 0.0083 <0.0017 0.0076 91 19-140 

Heptachlor 0.0083 <0.0033 0.011 133 34-111 

Endrin 0.017 <0.0033 0.015 92 30-147 

Methoxychlor • 0.083 <0.033' 0.10 122 * 

Toxaphene 0.83 • <0.17 0.784 94 41-126 

Chlordane 0.083 <0.067 0.084 101 • 45-119 

• = Not established 
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• Client: WTG Sample Receipt Date: July 30, 1991 

LSDG: 1464 
	

Method: SW-846 Method 8080 

TCLP PESTICIDES 
MATRIX SPIKE RECOVERY 

Lab Sample No, : 1464A01 
	

Client Sample ID: SD3701 

Compound 
Spike 
Added 
(mg/kg) 

Sample 
Concentration 

(mg/kg) 

MS 
Concentration 

(mglkg) 

MS 
% 

Recovery 

QC. 
Limits 

Lindane 0.021 <0.0041 0.025 122 19-140 

Heptachlor 0.021 <0.0082 0.025 121  34-111 

Endrin 0.041 <0.0082 0.049 120 30-147 

Methoxychlor 0.21 <0.082 0.21 102 	. • 

Chlordane 0.21 <0.16 0.18 89 45-119 

Toxaphene 2.0 <0.041 1.8 86 41-126 

• = Not established 

L; D 
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EcoTe• LaDoraior Serrces *n:ovz-ater. 

Client: WTG Sample Receipt Date: July 30, 1991 
• 

LSDG: 1464 Method: SW-846 Method 8080 

TCLP PESTICIDES 
MATRIX SPIKE RECOVERY 

LSDG No, : 1464A06 Client Sample ID: SO2T01 

Compound 	Added 	Concentration 	. Concentration 	% 	Limits 
Spike 	Sample 	 • 	MS 	MS 	QC. 

(mg/kg) 	(mg/kg) 	(mglkg) 	Recovery 

Lindane 	0.010 	<0.0020 	0.0069 	• 	.68 	19-140 	- 

Heptachlor 	0.010 	<0.0041 	0.0060 	59 	.34-111 

Endrin 	0.020 	<0.0041 	. 	0.022 	107 	30-147 

Methoxych/or 	• 	0.10 	<0.041 	• 0.10 	97 	* 

Chlordane 	0.10 	<0.082 	0.18. 	179** 	45-119 

Toxaphene 	1.0 	<0.20 	0.91 	89 	41-126 

• = Not established 
** = Outside QC limits 
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September 24, 1991 

Mr. Raphael Soto 
Waste Technology Group 
100 Crescent Centre Parkway 
Suite 200 
Tucker, GA 30084 

Dear Mr. Soto: 

Enclosed along with this letter are the total uranium results for the sample(s) received July 
30, 1991. 

Please contact Craig Johnson at (404)244-0827 if you have any questions. Also, please refer 
to LSDG number 1464A in future correspondence. 

Sincerely, 

OTEK LABORATI RY SERVICES, INC. 

■ 
Donald L. Dihel 
Quality Assurance Manager 

Mike Buchanan 
Laboratory Manager 

Enclosures. 
DLD/JMB/cjm 

• 
QUALITY CONSCIOUS. QUICK TO RESPOND 



EcoTek Lgooratory Services incorporalet • 

Client: WTG 
	

Sample Receipt Date: July 30, 1991 

LSDG: 1464 
	

Client Reference No.: M. K. Ferguson 

ANALYTICAL RESULTS 
RADIOCHEMISTRY 

Lab Sample ID: 146406 
Client Sample ID: S02T01 ' 

Analysis Units Result 

Total Uranium  

Uranium ng/g 5.0E+03 

Isotopic Uranium 

U-234 , 	pCi/g 3.7±0.7 

U-238 pCi/g 3.6±0.7 

Isotopic Thorium • 

Th-228 .pCi/g 1.514:0.3 

Th-230 pCi/g 20±3 

Tti-232 pCilg • 1.3±0.2 

Radium 

Ra-226 pCi/g  

Ra-228 pCi/g * 

• = Analysis is in progress 
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October 14, 1991 

Mr. Raphael Soto 
Waste Technology Group 
100 Crescent Centre Parkway 
Suite 200 . 
Tucker, GA 30084 

Dear Mr. Soto: 

Enclosed along with this letter please find the Radium 226,'228 (by Gamma) analysis for the 
sample(s) .  received July 27,' - 1991. 

Please contact Craig Johnson at (404)244-M27 if.vou have any questions. Also. please refer 
to LSDG number 1464A in future correspondence. 

Sincerely, 

ECOTEK LABORATORY SERVICES, INC. 

. 	. . 	. 

''47-7 .Z.41.- • X 
. Donald L. -Dihel 
Quality Assurance Manatzer 

Mike BuChanan 
Laboratory Manager 

Enclosures. 
DLD/JMB/crb 

QLALITI CONSCIOUS. QUID: TO 1;ESPOND 

Prtn:P7 	.+0 0.7. 4,7 PaDe• 
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gair tor %Jur,-  
Servi:eE 

LSDG 1464 

Ra-1261228 by Gamma Spec. 

Four samples were analyzed for Radium 226/228 by Gamma Spectroscopy. The 
samples were dried and loaded into petri dishes (standard counting geometry) ;  and counted 
for 1000 minutes. The calculated Ra-226 (186Key) activity was corrected for interference 
by U-235 (185KeY). The. U-235 activity from the 163 Key energy line was used to calculate 
to relative interference with the Ra-226 (186 Key) energy line. The U-235 contribution was 
subtracted and the Ra-226 activity recalculated. The Ra-228 activity is based upon the Ac-
228 Gamma activity. 
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Client: wrO 
	

Sample Receipt Date: July 30, 1991 

LSDG: 1464 
	

Client Reference No.: M. K. Ferguson 

ANALYTICAL . RESULTS 
RADIOCHEMISTRY 

Radium 2261228 - By Gamma 

Lab Sample ID: 1464A01 
Client Sample ID: SD3701 

Analysis Units Result 

Radium 

Re-226 pCi/g • 2.6E3=0.3E3 

Ra-228 pCi/g 362:5 
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• Client WTG 

L.SDG: 7464 

i. 

Sample Receipt Date: July 30, 1991 

Client Reference No.: M. K. Ferguson 

• 
ANALYTICAL RESULTS 

RADIOCHEMISTRY 
Radium 226/228 - By Gamma 

Lab Sample ID: 1464A02 
Client Sample ID: SD3702 

Analysis 	- 

	

. 	. 

: 	Units Result 

Radium  

Ra-226 pCi/g 3.8E31-.0.4E3 

Ra-228 oCilg , 3.4E+2=0.4E+2 



r• 	 = 

aD3ratory Senores 

Client: WTG • 
	 Sample Receipt Date: July 30, 1991 

LSDG: 1464 
	 Client Reference No.: M. K. Ferguson 

ANALYTICAL RESULTS 
RADIOCHEMISTRY 

Radium 226/228 - By Gamma 

Lab Sample ID: 1464A03 
Client Sample ID: S03703 

Analysis Units Result 

Radium 

Ra-226 pCi/g 1.4E3±0.1E3 

Ra-228 pCi/g 	• 2.3E+2-2..0.3E+2 



Sample Receipt Date: July 30, 1991 

Client Reference No.: M. K. Ferguson 

• 
-core-L- k 

azora:ori Services Incorpora;e: 

Clienr. WTG • 

LSDG: 1464 

ANALYTICAL RESULTS 
RADIOCHEMISTRY 

Radium 226/228 - By Gamma 

Lab Sample ID: 1464A04 
Client Sample ID: SD3704 

Analysis Units Result 

Radium 	 . 

Ra-226 pCi/g 	_ 81=8 

Ra-228 pCilo 6.9E+2-1-0.9E+2 
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EcoTek Laboratory Services Incorporated 

Part: D.:iv:. S.E. 
Atianta. Georgia 30316 

. 	14(41 2.1.4527 
Fax 14011243. 5 3 55  

October 29, 1991 

Mr. Raphael Soto 
Waste Technology Group 
100 Crescent Centre Parkway 
Suite 200 
Tucker, GA 30084 

Dear Mr. Soto: 

Enclosed along with this letter are the radiochemistry results for sample SO1T01 (1464A05) 
which was received July 30, 1991. 

Please contact Craig Johnson at (404)244-0827 if you have any q uestions. Also, please refer 
to LSDG number 1464A in future correspondence. 

• 	Sincerely, 

ECOTEK LABORATORY SERVICES, INC. 

0072a41)°. 
Donald L. Dihel 
Q.ualitrAssurance Manager 

Mike Buchanan 
Laboratory Manager 

Enclosures. 
DLD/JMB/cjm 

QUALITY CONSCIOUS, QUICK TO R..SPOND 



EcoTek k5 -1  
EcoTek.Laboiatary Services Incorporated 

Client: WTG 

LSDG: 1464 

Sample Receipt Date: July 30, 1991 

Client Reference No.: M. K. Ferguson 

ANALYTICAL RESULTS 
RADIOCHEMISTRY. 

Lab Sample ID: 146405 
Client Sample ID: SO1T01 

Analysis Units Result 

Total Uranium 

Uranium , 	ng/g 4.90E+03 

Isotopic Uranium 

U-234 pCi/g 15-2:5 

U-235 pCi/g <2.2 

U-238 pCi/g 6.82:3.2 .  

Isotopic Thorium 

Th-228 pCi/g 3.7:!-..1.3 

Th-230 pCi/g 54±9 

Th-232 pCi/g 1.2±0.8 

Radium 

Ra-226 pCilg 65±16 

Ra-228 pCi/g <2.2E+2 
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Ec*Teh Lano7alor y  Se7vi:es inco! Dorale: 

September 10, 1991 

Mr. Raphael Soto 
Waste Technolog Group 
100 Crescent Centre Parkway 
Suite 200 
Tucker, GA 30084 

Dear Mr. Soto: 

Enclosed along with this letter are the results for the sample(s) received Jul) .  30. 1991. The 
metals results will follow as soon as possible. 

Please contact Craig Johnson at (404)244-0827 if you have any questions. Also. please refer 
to LSDG number 1464B in future correspondence. 

Sincerely, 

ECOTEK LABORATORY SERVICES, INC. 

, 	/3 	- 
/ 	. 
Donald L. Dihel 
Quality Assurance Manager 

Mike 'Buchanan 	• 
Laboratory Manager 

Enclosures. 
DLDI.IMB/cim 

CC)NSCIOL'S. p_ 1C1: TO RF_SPON:_ 
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EcoTek LaDoratory Services in:orDorated 

Client: Waste Technology Group 	 Sample Receipt Date: August 27, 1991 

LSDG: 1464B 
	

Client Reference No.: M. K. Ferguson 

HAZARDOUS WASTE CHARACTERISTICS 
(40 CFR 261; June 29, 1990) 

• 

• 

• 
Lab Sample ID 

. Client Sample ID 
Maximum 

. Concentration 
Level 

146401 
. 503701 

.TCLP Toxicity 

Benzene, mgIL 0.5 < 0.005 

Carbon Tetrachloride, mg/L 0.5 < 0.005 

Chlorobenzene, mg/L 100.0. < 0.005 

Chloroform, mg/L 6.0 < 0.005 

,1,2-Dichloroethane, mg/L 0.5 < 0.005 

1,1-Dichloroethylene, mg/L 0:7 < 0.005 

Methyl ethyl ketone, mg/L 200.0 . < 0.100 

Tetrachloroethylene, mgli.  0.7 < 0.005 

Trichloroethylene, mg/L . 0.5 < 0.005 • 

Vinyl Chloride, mg/L 0.2 • <0.010 

o-Cresol, mgIL 200.0 < 0.020 

m-Cresol, mgIL 200.0 < 0.020 

p-Cresol, mgIL 200.0 < 0.020 

Total Cresol*, mg/L 200.0 NA. 

1.4-Dichlorobenzene, mg/L 7.5 < 0.020 

2,4-Dinitrotoluene, mg/L 0.13 < 0.020 

Hexachlorobenzene, mg/L 0.13 < 0.020 

Hexachlorobutadiene. mg11. 0.5 < 0.020 

Page 1 of2 

0 
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HAZARDOUS WASTE CHARACTERISTICS (cont.) 

Lab Sample ID 
Client Sample ID 

Maximum 
 Concentration 

- Level 

, 	146401 
.SD3701 

' 
- 	TCLP Toxicity 

Hexachloroethane, mg/L - 3.0 . 	< . 0.020 

Nitrobenzene, mg/L 2.0 . 	< 0.020 

Pentachlorophenol, mg/L 100.0 < 0.100 

Pyridine, mg/L 	• • . 	5. 0 < 0.020 

2,4.5-Trichlorophenol, mg/L 400.0 < 0.100 

2,4,6-Trichlorophenol, mg/L , .. 2.0 < 0.020 

Endrin, mg/L • 0.02 <0.00034 

Lindane, mg/L 0.4 ' 	<0.00017 

Methoxychlor, mg/L 10.0  <0.0034 

Toxaphene, mg/L 0.5 	- • <0.017 

Chlordane, mg/L 0.03 <0.0068 

Heptachlor, mg/L , 0.008 <0.00034 

2,4-D, mg/L • 10.0 ' 	<0.0080 

2,4,5-TP Silvex, mg/1 1.0 <0.0016 

4 Page 2 of 2 • 

• 

tug 



Lab Sample ID 
Client Sample ID 

,Maximum  
' Concentration 

Level 	_ 

146402 
SD3702 

.TCLP Toxicity 

Benzene, mg/L .0.5 < 0.005 

Carbon TetraChloride, mg/L . 0.5 <.0.005 

Chlorobenzene, mg/L 100.0 < 0.005 

Chloroform, mg/L 6.0 < '0.005 

1,2-Dichloroethane, mg/L • 0.5 < 0.005 

1,1-Dichloroethylene, mg/L 0.7 < 0.005 

Methyl ethyl ketone, mgIL 200.0 < 0.100 

Tetrachloroethylene, mgIL 0.7 < 0.005 

Trichloroethylene, mg/L 0.5 < 0.005 

Vinyl Chloride, mg/L 0.2 <0.010 

o-Cresol, mgIL 200.0 < 0.020 

m-Cresol, mg/L 200.0' < 0.020 

p-Cresol, mg/L 200.0 < 0.020 

Total Cresol'', mg/L 200.0 NA 

1,4-Dichlorobenzene, mg/L 7.5 < 0.020 

2,4-Dinitrotoluene, mg/L 0.13 < 0.020 

Hexachlorobenzene, mg/L 0.13 < 0.020 

Hexachlorobutadiene, mg/L 0.5 < 0.020 

• 
P • — — = 
INN C oTek • - :— 
Ecolek Laooratory Services incorporated 

Client: Waste Technology Group 
	

Sample Receipt Dare: August 27, 1991.   

LSDG: 1464B 
	

Client Reference No.: M. K. Ferguson 

HAZARDOUS WASTE CHARACTERISTICS 
(40 CFR 261, June 29, 1990) 

Page 1 of 2 
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HAZARDOUS WASTE CHARACTERISTICS (cont.) 

Lab Sample ID 
Client Sample ID 

Maximum 
Concentration 

Level 

146402  
SD3702  

TCLP Toxicity 

Hexachioroethane, mg/L - 3.0 < 0.020 

Nitrobenzene, 'mg/L' 2.0 < 0.020 

Pentachlorophenol, mg/L 100.0 < 0.100 

Pyridine, mg/L 5.0 < 0.020 

2,4,5-Trichlorophenol, mg/L 400.0 < 0.100 

2:4,6-Trichlorophenol, mg/L 2.0 < 0.020 

Endrin, mgg • 0.02 . <0.00022 

Lindane, mg/L 0.4 <0.00011 . 

Methoxychlor, mg/L 10.0 	- . 	<0.0022 .• • 

Toxaphene, mg/L 0.5 <0.011 

Chlordane, mg/L 0.03 <0.0044 :- 

Heptachlor, mg/L '0.008 <0.00022 

2,4-D, Mg/L  10.0 . 	<0.0053 

2,4,5-TP Silvex, mg/L • 1.0 <0.0013 . 

.Page 2 of 2 
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Client: Waste Technology Group 
	

Sample Receipt Date: August 27, 1991 

LSDG: 1464B 
	

Client Reference No.: M. K. Ferguson 

HAZARDOUS WASTE CHARACTERISTICS .  

(40 CFR 261, June 29, 1990) 

Lab Sample ID . 
.Client Sample ID , 

'Maximum 
Concentration 

• Level 

 146403 • 
SD3703 

. TCLP Toxicity 

Benzene, mg/L 0.5 <0.005 

Carbon Tetrachloride, mg/L ' 	0.5 < 0.005 	- 	- 

Chlorobenzene, mg/L • 100.0 	- < 0.005 

Chloroform, mg/L 6.0 • < 0.005 

1,2-Dichloroethane, mg/L 0.5 < 0.005 

1,1-Dichloroethylene, mg/L 0.7 < 0.005 

Methyl ethyl ketone, mg/L 200.0 	• . 	< 0.100 

Tetrachloroethylene, mg/L 0.7 < 0.005 

Trichloroethylene, mg/L. 0.5 . < 0.005 

Vinyl Chloride, mg/L  .• 0.2 <0.010 	. 

o-Cresol, mg/L 200.0 
.  

< 0.020 	. 

m-Cresol, mg/L 200.0 < 0.020 

p,Cresol, mg/L 200.0 < 0.020 

Total Cresol•, mg/L 	, 200.0 NA 

1,4-Dichlorobenzene, mg/L • 7.5 < 0.020 

2,4-Dinitrotoluene, mg/L 0.13 	• < 0.020 

Hexachlorobenzene, mg/L 0.13 < 0.020 

Hexachlorobutadiene ;  mg/L 0.5 < 0.020 

Page 1 of 2 
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Lab Sample ID 	. 
Client Sample ID 

Maximum 
 Concentration. 

Level 

146403 
SD3703. * 

TCLP'Toxicity 

Hexachloroethane, mgIL 3.0 < 0.020 

Nitrobenzene, mg/L 2.0 < 0.020 

Pentachlorophenol, mg/L 100.0 < 0.100 

Pyridine, mg/L 5.0 < 0.020 

2,4,5-Trichlorophenol, mg/L 400.0 c 0.100 

2,4,6-Trichlorophenol, mg/L 2.0 	- < 0.020 

Endrin, mgIL. 0.02 	. <0.00022 

• Lindane, mg/L 0.4 <0.00011 

Methoxychlor, mg/L 10.0 <0.0022 

Toxaphene, mglL 0.5 <0.011 

Chlordane, mg/L 0.03 <0.0044 

Heptachlor, mg/L 0.008 <0.00022 

2,4-D, mg/L 10.0 <0.0071 	- 

2,4.5-TP Si/vex. mg/L 1.0 • <0.0014 

 

E:.:Tet...233;t4;.1:y Serv;ces in:orporate: 
• 

HAZARDOUS WASTE CHARACTERISTICS (cont.) 

Page 2 of 2 41, 
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Client: Waste Technology Group 

LSDG: 1464B 

Sample Receipt Date: August 27, 1991 

Client Reference No.: M. K. Ferguson 

HAZARDOUS WASTE CHARACTERISTICS 
(40 CFR 261, June 29, 7990) 

Lab Sample ID 
Client Sample ID 

Maximum 
Concentration 

Level 

146404 
SD3704 

TCLP Toxicity 

Benzene, mg/L 0.5 < 0.005 

Carbon Tetrachloride, mg/L 0.5 < 0.005 

Chlorobenzene, mg/L 100.0 <•0.005 

Chloroform, mg/L 6.0 < 0.005 

1,2-Dichloroethane, mg/L 0.5 < 0.005 

1,1-Dichloroethylene, mg/L 0.7 < 0.005' 
. 

Methyl ethyl ketone, mg/L 
. 

200.0 < 0.100 

Tetrachloroethylene, mg/L - 	0.7 < 0.005 

Trichloroethylene, mg/L - 0.5 < 0.005 

Vinyl Chloride, mg/L 0.2 <0.010 

o-Cresol. mg/L  200.0 < 0.020 

m-Cresol, mg/L 200.0 < 0.020 

p-Cresol, mg/L 	. 200.0 	" < 0.020 

Total Cresol*, mg/L 200.0 NA 

1.4-Dichlorobenzene, mg/L 7.5 < 0.026 

2.4-Dinitrotoluene, mg/L 0.13 < 0.020 

Hexachlorobenzene, mg/L . 0.13 < 0.020 

Hexachlorobutadiene, mg/L - 	0.5 < 0.020 . 

Page 1 of 2 
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HAZARDOUS WASTE CHARACTERISTICS (cont.) 

Lab Sample ID 
Client Sample ID 

Maximuin  
• 	Concentration 

Level 

146404 
SD3704 

TCLP Toxicity 

Hexachloroethane, mg/L . 3.0 < 0.020 

Nitrobenzene, ingIL . 2.0 < 0.020. 

Pentachlorophenol, mg/L 100.0 < 0.100 	. 

Pyridine, mg/L . 	5.0 . < 0.020 

2,4,5-TriChlorophenol, mg/L 400.0 . < 0.100 

2,4,6-Trichlorophenol, mg/L .2.0 < 0.020 

Endrin. m9/L 	. 0.02 <0.00018 

Lindane, mg/L 0.4 . <0.000091 . 

Methoxychior, mg/L 	 •  10.0 . <0.0018 	. 

Toxaphene,. mg/L 0.5 <0.0091 

Chlordane, mg/L . 0.03 <0.0036 

Heptachlor, mg/L 0.008 <0.00018 

2,4-D, mg/L 70.0 <0.0128 

2,4,5-TP Silvex, mg/L 1.0 <0.0026 

Page 2 of 2 
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CASE NARRATIVE FOR TCLP VOLATILE ANALYSIS  
USING SW-846 METHOD 8240 

Client: 	WTG 

LSDG: 	1464B 

Sample(s): SD3701, SD3702, SD3703, SD3704 

All volatile organics were analyzed by GC/MS on one or more of the instruments 
listed below. 

Hewlett-Packard MSD---Inst. ID. 7002 Finnigan Mat 4023—Inst. ID. 4000 
Hewlett-Packard MSD---Inst. ID. 7003 Finnigan OWA.. ---Inst. ID. 10501 

Chromatography was performed on a 2.4m x 2.0mm ID glass column packed with 1% 
SP 1000 Carbopack B and/or a 75m x 0.53mm DB-624 megabore column. Samples 
were purged via Tekmar LSC-2/ALS and/or 01 4460AJOIC MPM-16 onto traps 
composed of silica gel/charcoalfrenax. Operating temperatures are 220°C, 250°C, 
280°C respectively for the injector, jet separator, source/interface. 

Sample purge size was 5 ml for the ZHE extract unless noted otherwise. .  

The reports of the target TCLP compounds identified and quantified. in the samples 
are contained in the following sections of the data package. Also included are the 
appropriate calibration and quality control data where applicable. Data was obtained 
from HP RTE-A series computer with Aquarius software and/or Nova 4C computer 
with Finnigan Incos software. 

The'following exceptions and/or considerations should be noted for the sample group 
contained within. - 

- A blank was analyzed with the sample group and found to be free of the TCLP 
target compounds. 

.1. 
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METHOD SUMMARY FOR SW846 - 8080 

Samples are analyzed according to SW846 method 8080 which is suitable for detecting 

ppb (parts per billion) levels of chlorinated pesticides and polychlorinated biphenyls. A gas 

chromatograph equipped with an ECD (electron capture detector) is used to analyze 

samples. Tentative identification of compounds is supported by at least one other qualitative 
• 

analysis (either GC/EC or GC/MS when the concentration of the analyzes permit). 

Quantitation of sample concentrations is performed using a five level calibration. All 

appropriate quality control samples are analyzed with the sample extracts. 

The following observations were made during the sample analyses: 

The samples were analyzed for TCLP compounds only as reflected by the_ report 

forms. 

For some compounds, a four point calibration curve was used to calculate %RSD 

instead of a five point curve. This did not affect the detection limit of any of the 

compounds. The compound Methoxychlor had an %RSD of greater than 20%; 

therefore. as per the method protocol, a linear regression curve was constructed with 

a resulting correlation coefficient of 0.9999. 

Several compounds in the MS (matrix spike) sample were outside QC limits for the 

recovery of these compounds; however, neither of these compounds were found in 

the samples above the detection limits. The recovery of the compounds was high 

(greater than the upper limit); therefore. we would expect the sample results to be 

biased high. 
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METHOD .  SUMMARY FOR SW846 - 8150 

Samples are analyzed according to SW846 method 8150 which is suitable for detecting 

ppb (parts per billion) levels of chlorinated herbicides. Acid herbicides are extracted and 

esterified; the extracts are then analyzed using a gas chromatograph equipped with an ECD 

(electron capture detector). Standards are prepared from -  the methyl esters of the 

compounds of interest at five concentrations. Quantitation of the samples includes a 

correction for the difference in the molecular weight of the methyl ester versus the acid 

herbicide. Tentative identification of compounds is supported by at least one other 

qualitative analysis. and all appropriate quality control samples are analyzed with the sample 

extracts. 

The samples were analyzed for TCLP compounds only as indicated by the result 

forms. 

All initial and continuing standards were within acceptable QC criteria as were 

surrogate recoveries. Matrix spike recoVeries were within the limits set by the 

laboratory (50-150% )y. 

No method limits are specified by EPA SW846 Method 8150. 

• 

• 

• 
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CASE NARRATIVE FOR SEMI-VOLATILE ANALYSIS FOR TCLP COMPOUNDS 
USING EPA. SW-846 METHOD 8270 PROTOCOLS  

CLIENT:  

LSDG: 

SAMPLE(S): 

W.T.G. 

1464B 

SD3701 7/8/91 Raffinate Pit # 1 
SD3702 7/8/91 Raffinate Pit # 2 
SD3703 7/11/91 Raffinate Pit # 3 
SD3704 7/11/91 Raffinate Pit # 4 

All semi-volatile organics were analyzed by GC/MS on either or both of the 
instruments listed below. 

Hewlett-Packard MSD 
	

Inst. ID. 7001 
Hewlett-Packard MSD 

	
Inst. ID. 7004 

Chromatography was performed on a 30m J & W fused silica DB-5 capillary column. 

Extraction was performed on an appropriate volume of the leachate solution to yield 
a detection level that is significantly below EPA's maximum allowable concentration 
limits for TCLP compounds unless stated otherwise. 

Final extract concentration was performed by the nitrogen blowdown technique to a 
final volume of 2.0 ml unless stated otherwise. 

The reports of the semi-volatile TCLP compounds identified and quantified in the 
samples are contained in the following sections of the data package. 

Detection limits or practical quantitation limits (PQL's) are expressed in the final 
quantitation report as the minimum value that can be detected with confidence and 
are documented as < a stated value. Detection limits are factored for initial sample 
volume and final extract volume along with any necessary dilution. 

Two method blanks and one leachate blank were extracted and analyzed with the 
sample batch and was found to be free of the TCLP compounds. 

The followinil exceptions and/or considerations should be noted for the sample group 
contained within. 

- Samples SD3702 and SD3704 had acid surrogate below acceptable QC limits on the 
initial extraction and analysis. Both of these samples were reextracted and reanalyzed 
where upon the acid surrogates remained below acceptable QC limits thus indicating 
a probable matrix effect. 

0/4- 
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EcoTek LaDoratory Services incorporate: 

CASE NARRATIVE FOR SEMI-VOLATILE ANALYSIS •  FOR TCLP COMPOUNDS 
• USING EPA SW-846 METHOD 8270 PROTOCOLS 

CLIENT:  W.T.G. 

LSDG: 1464B 

SAMPLE(S):  SD3701 7/8/91 Raffinate Pit # 1 
SD3702 7/8/91 Raffinate Pit # 2 
SD3703 7/11/91 RafTmate Pit # 3 
SD3704 7/11/91 Raffinate Pit # 4 

- Note: Matrix spike and matrix spike duplicate recoveries for hexachloroethane were 
below the lower limit established in SW-846 Method 8270, however ;  they were within the 
internally established limits of 14-82 % recovery. The MSD recoveries for 2,4,6 
Trichlorophenol and 2,4-Dinitrotoluene were slightly below those listed in Table 6 of SW-
846 Method 8270 but were within internally established QC limits of 17-95 % recovery 
and 8-98 % recovery respectively. 
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Client: WTG 

LSDG: 1464B 

Lab Sample ID: 1464B01 

SaMple Receipt Date: July 30, 1991 • 

Client Reference No.: M.K. Ferguson 

Client Sample ID: SD3701 

Volatile Surrogate. Recovery Data 

TCLP - Volatile 

Surrogate Compound Percent Recovery QC Limits 

Toluene-d8 	• 102 	• 88-110 

Bromofluorobenzene 107 86- i 15 

1,2-Dichloroethane-d4 109 76- 114 

D = Surrogate diluted out 
*** = Surrogate recovery outside QC Limits 

Surrogates are compounds added to the sample 'prior to purging to monitor the purge efficiency. 
Lower surrogate recoveries may indicate possible matrix effect and/or lower purge efficiency. 

7 
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Client: WTG 
	

Sample Receipt Date: July 30, 1991 

LSDG: 14648 
	

Client Reference No.: M.K. Ferguson 

Lab Sample ID: 1464B02 
	

Client Sathple ID: SD3702 

Volatile Surrogate Recovery Data 

TCLP - Volatile 

Surrogate Compound Percent Recovery QC Limits 

Toluene-d8 103 88-110 

Bromofluorobenzene 110 86-115 

1,2-Dichloroethane-d4 112 76-114 

D = Surrogate diluted out 
*** = Surrogate recovery outside QC Limits 

Surrogates are compounds added to the sample prior to purging to monitor the purge efficiency. 
Lower surrogate recoveries may indicate possible matrix effect and/or lower purge efficiency. 

• 



Pm • 
• CI.CCOT.4' = • 

lam 
10.. 	 Sery:CEE;7::!DC 

Client: WTG 

LSDG: . 1464B, 

• Lab Sample ID: 1464B03 • 

Sample Receipt Date: July 30, 1991 

Client Reference No.: M.K. Ferguson 

Client Sample ID: SD3703 

Volatile Surrogate Recovery Data 

TCLP - Volatile 

Surrogate Compound 1 	Percent Recovery - 	. OC Limits 

Toluene-d8 98 88-110 

Bromofluorobenzene •  . 	95 86-115 

1,2-Dichloroethane-d4 111 76-114 

• D = Surrogate diluted out . 
*** = Surrogate recovery outside OC Limits 

Surrogates are compounds 'added to the sample prior to purging to monitor the purge efficiency. 
Lower surrogate recoveries may indicate possible matrix effect andibr lower purge efficiency. 
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E:oTer. LaoYato -: Serv.c ts.E. 

Client: WTG 
	

Sample Receipt Date: July 30, 1991 

. LSDG: .14648 
	

Client Reference No.: M.K. Ferguson 

Lab Sample ID: 1464804 
	

Client Sample ID: SD3704 

Volatile Surrogate Recovery Data 

TCLP - Volatile 

Surrogate Compound Percent. Recovery OC Limits 

Toluene-d8 99 .  
. 	., 
88-110 

Bromofluorobenzehe 	. 110 86-115 

1,2-Dichloroethane-d4 . •_ 1.11 76-114 

D = Surrogate diluted out 
*** = Surrogate recovery outside QC Limits 

Surrogates are compounds added to the sample prior to purging to monitor the purge efficiency. 
Lower surrogate recoveries may indicate possible matrix effect and/or lower purge efficiency. 



.: Sample Receipt Date: July 30, 1991 

Client Reference No.: M.K.. Ferguson 

Client Sample ID: ZHE Blank 

Volatile Surrogate Recovery Data 
 

= 	= 
%NI 

e • ...2r2:2;J:, 	!^co:D:ra:E.: 

Client: WTG 

LSDG: 14648. 

Lab Sample ID: 01182702 

TCLP - Volatile 

Surrogate Compound Percent Recovery OC Limits 

Toluene-d8 102 88-110 

Bromofluorobenzene 114 86-115 

. 	1,2-Dichloroethane-d4 112.  - 76-114 	• 

D = Surrogate diluted out 
*** = Surrogate recovery outside OC • Limits 

Surrogates are compounds added to the sample prior to purging to monitor the purge efficiency. 
Lower surrogate recoveries may indicate possible matrix effect and/or lower purge efficiency. 

'") 
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La=a;Dry Serves :n:Drp,s7ale: 

Client: WTG 
	

Sample Receipt Date: July 30, 1997 

LSDG: 1464B 
	

Client Reference No.: M.K. Ferguson 

HAZARDOUS WASTE CHARACTERISTICS 
(40 CFR 261, June 29, 1990) 

TCLP - Volatile 

Lab Sample ID 
Client Sample ID 

Maximum 
Concentration 

Level 

..01182702 
ZHE Blank 

TCLP Toxicity 

Benzene, mg/L 0.5 < 0.005 

Carbon Tetrachloride, mg/L 0.5 < 0.005 

Chlorobenzene, mg/L 100.0 < 0.005 

Chloroform, mg/L 6.0 < 0.005 

1,2-Dichloroethane, mg/L 0.5 . < 0.005 

1,1-Dichloroethylene, mg/L 0.7 < 0.005 

Methyl ethyl ketone, mg/L 200.0. < 	0.100 . 

Tetrachloroethylene, mg/L 0.7 < 0.005 

Trichloroethylene, mg/L 0.5 < 0.005 
Vinyl Chloride, mg/L 0.2 . 	<0.010 

• 
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. 	 Volatile QC Spike Data 	 - 

Client: WTG 	 Client Sample ID: SD3701 

Lab Sample ID: 1464B01' 	Client Reference No.: M.K. Ferguson 

Compound 	• . 	Matrix Spike 	' 
% Recovery 

Matrix Spike Duplicate 
-% Redovery 

% Recovery 
QC Limits * 

Relative Percent Difference 
RPD 

Benzene 102 105 	.. 37-151 3.2 

Carbon Tetrachloride 102 - 	107 	. 70-140 5.1. 

Chlorobenzene 101. ' 	105 37-160 3.3 

Chloroform 105 	- 109 51438 4.5 

7;2-Dichloroethane 112 117 49-155 . 4.6 

7, 1-Dichloroethylene  91 95 D-234 4.7 

Methyl ethyl ketone 	157 149 NA 4.7 

Tetrachloroethylene 	 94 
-4. 98 64-148 4.1 

Trichloroethylene 	 96 98 71-157 2.3 

Vinyl Chloride 	 80 83 D-251 4.2 

Isiomp%  
imAieria low 	=.- 

LaDora:v. Sennce:.- r.z.c7ozra:ez 

*'These limits are based upon Table 6, SW-846, Method 8240. 

NA =, Not Applicable; no limits in Table 6. • 
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. 	. 
Client: WTG 
	

Sample Analysis Date: September 3,1991 

LSDG: 1464B 
	

Client Reference No.: M.K. Ferguson 

HAZARDOUS WASTE CHARACTERISTICS 
(40 CFR 261, June 29, 1990) 

TCLF. - Semi-Volatile 

Lab Sample ID • 	• 
. . 	Client Sample ID. 

------ 
T.CLP Toxicity  

• . 
. 	. i 

• • • Mazinium 
Cdncentration  

. 	' Level 

01183006 
Method Blank 	. 

o-Cresol, mg/L 	•  200.0 
• 

<0.02 	,-. 

m-Cresol. mg/L  '• • 200.0 <0.02 	. 

p-Cresol, mg1L '.. ' 	200.0 	• <0.02 

Total Cresol*, mg/L : 	200:.0 	. NA 

1,4-Dichlorobenzene, mg/L • ,,. 	7.5 <0.02 

2,4-Dinitrotoluene. mg/L . 	0.13 <0.02 

Hexachlorobenzene, mg!L• 0.13 	• <0.02 

•HeXachlorobutadiene, mgiL 	- . 	0.5 <0.02 

Hexachioroethane. mg!L 	. 3.0 <0.02 

Nitrobenzene, mg/L . 	2.0 • <0.02 
. 

Pentachlorophenol, mg/L 	. 
. 

' 	i 	100.0 	. -<0.10 

Pyridine, mg/L 	. • 5.0 	• <0.02 

2,4,5-Trichlorophenol, mg/L : 	400.0  <0.10 

2.4,6-TrichlorOphenol,..mg/L 2.0 <0.02 

•.3 
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EcoTek ‘eopral;7. Services incorporate: 

Client: WTG 
	

Sample Analysis Date: September 3,1991 

LSDG: 1464B - 
	

Client Reference No.: M.K. Ferguson 

HAZARDOUS WASTE CHARACTERISTICS 
(40 CFR 261, June 29, 1990) 

TCLP - Semi-Volatile 

LabSample ID 
Client Sample ID 

• Maximum 
Concentration 

Level 	_ 

011827011 
Leachate Blank 

TCLP Toxicity 

o-Cresol, mgIL 200.0 <0.02. 

m-Cresol, mg/L 200.0 <0.02 

p-Cresol, mg/L 200.0 . <0.02 

Total Cresol*, mg/L 	- 200.0 	. NA 

1,4-Dichlorobenzene, mg/L 7.5 <0.02 

2,4-Dinitrotoluene, mg/L 0.13 <0.02 

Hexachlordbenzene, mg/L 0.13 <0.02 

Hexachlorobutadiene. mg/L  0.5 <0.02 

Hexachloroethane. mg/L  3.0 <0.02 .  

Nitrobenzene, mgIL . 	2.0 <0.02 

Pentachlorophenol, mg/L 100.0 <0.10 

Pyridine, mg/L 5.0. <0.02 

2,4.5-Trichlorophenol, mgIL 400.0 <0.10 

24,6-Trichlorophenol, mg/L . 2.0 <0.02 



SErv:Ler: 

• 
Semivolatile .Surrogate Recovery Data 	 - 

. 	 - - 	- 
Client: • WTG 

Lab Sample ID: 	1464B01 
. 

_ . 

	

Client Ref. No.: 	M.K. Ferguson 

	

Client Sample No.: 	SD3701 

. 

Surrogate Compound . % Recovery . OC Limits 	. Notes 

! 
Nitrobenzene-d5 	 . 

: 
59 35- 114 	• 

2-Fluorobiphenyl 	 • , i 56 43- 116 

Terphenyl-d14 87 33-141 

Phenol-d6 - 36 10-94 

2-Fluorophenol 	 • 
, . 

38  21-100 

2,4,6-Tribromophenol ! ' 	49 	- 10-123 Am 

D = Surrogate diluted out 	. 	, • 
—* = Surrogate recovery outside OC Limits 

Surrogates are compounds added to the sample prior to extraction to monitor the extraction efficiency. 
Lower surrogate recoveries may indicate possible matrix effect on the extraction procedure. 

Attachment AS 
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EcoTep. Lapc:a:tr., Series :nco.!pwale: 

Semivolatile.Surrogate Recovery Data 

_ 	. 

	

- Client: 	WTG 	 Client Ref. No.: 	M.K. Ferguson 

	

Lab Sample ID: 	1464B02 	 Client Sample No.: 	SD3702 

.Surrogate Compound .1% Recovery • • OC:Limits • Notes 

Nitrobenzene-d5 56 35-114 . 

2-Fluorobiohenyl 58 43-116 '. 

Terphenyl-d14 76 33-747 . 

Phenol-d6 0 10-94 •.• 

2-Fluorophenol 
• 

0 21-700 ... 	, 

2,4,6-Tribromopheno! 4  70-123 ... 

D = Surrogate diluted out 
.'. = Surrogate recovery outside OC Limits 

Surrogates are compounds added to the sample prior to extraction to monitor the extraction efficiency. 
Lower surrooate recoveries may indicate possible matrix effect .  on the extraction procedure: 

Attachment A 
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Semivolatile Surrogate Recovery Data 	. 

	

Client: 	WTG . 	 Client Ref. No.: 	M.K. Ferguson 

	

Lab Sample ID: 	1464803 	 Client Sample. No.: 	SO3703 

Surrogate Compound % Recovery OC Limits Notes 

Nitrobenzene-d5 59 35-114 

2-Fluorobiphenyl 	• 60 43-116 . 

Terphenyl-d14 74 33-141 

Phenol-d6 25' 10-94 

2-Fluorophenol 	 , 29 21-100 ' 

2,4,6-Tribromophenol 43 10-123 
a I Ma 

= Surrogate diluted out 
*** = Surrogate recovery outside OC Limits 

Surrogates are compounds added to the sample prior to extraction to monitor the extraction. efficiency. 
Lower surrogate recoveries may indicate possible matrix effect on the extraction procedure. 

• Attachment A 
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Semivblatile Surrogate Recovery Data 

	

Client: 	VVTG 	 Client Ref. No.: 	M.K. Ferguson 

	

Lab Sample ID: 	1464B04 	 Client Sample No.: 	SD3704 

Surrogate Compound % Recovery OC Limits Notes 

Nitrobenzene-d5 54 35-114 

2-Fluorobiphenyl 54 43-116 

Terphenyl-d14 61 33-141 

Phenol-d6 9 10-94 *** 

. 2-Fluorophenol .10 21-100 *** 

2,4,6-Tribromophenol 31 10-123 

D = Surrogate diluted out 
*** = Surrogate recovery outside OC Limits 

Surrogates are compounds added to the sample prior to extraction to monitor the extraction efficiency. 
Lower surrogate recoveries may indicate possible matrix effect on the extraction procedure. 

Attachment A 
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Semivolatile QC Spike Data  

.. 

, i 
i 
1 1 

Client: VVTG 
Lab Sample ID: 1464801 

Method: 8270  
• 

'Client Sample ID: S03701 
. ' Client Reference No.: M.K.Ferguson 

• 

Compound MatriX Spike 

% Recovery 

. Matrix Spike Duplicate 

. 	% Recovery 

.% Recovery 

 QC Limits • 

Relative Percent Difference 

 RPD 	
. 
. 

Total Cresol*, mgIL 42.8 31.8 NA 29.4 • 

1,4-Dichlorobenzene, mgIL 45.8 42.2 37-106 „ 	8..1 .  
•• 

2,4-Dinitrotoluene, mgIL - 	49.3  44.2 48-127 	• 10.9 .  
, 

: ..xachlorobenzene, mgfL 
, 	 . 

67.3 
. 
' . • 59.9 	' ' 	8-142 11.6   0  

it-texachlorobutadiene,•mg/L 43.7 	-  41.8 38-102 - 	4.4 

Hexachloroethane, mg/L - 44.3   40.2 55-100 	. 9.6 

Nitrobenzene, mg/L 60.0  : 56:0 	7 	• 54-158' - 	6.9 

Pentachlorophenol, mg/L . 	65.2 	•  57.2 • 38-152 	-  24.0 

Pyridine. mg/L  42.0   40.7 NA . 	3.3 

'2.4,5-TrichlorophenoL'mg/L 	. 36.0 ' 28.9 NA 21.7 

2.4,6-Trichlorophenol, mg/L. 60.4 •. 48.7 52-129 	: - 	21.5 

Based upon SW-846, Method 8270, Table 6 
D = Detected 
NA= Not available 

1. 	 • 
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in:o!:zralec .  

Client: WTG 
	

Sample Receipt Date: July 30, 1991 

LSDG: 1464B 
	

Method: SW-846 Method 8080 

TCLP PESTICIDES .  

MATRIX SPIKE RECOVERY 

LSDG No: 1464801 
	 Client Sample ID: SD3701 

. Compound 
Spike 
Added 
(mg/kg) 

: Sample 
Concentration 

"(mg/kg) 

MS 
Concentration . 

(mg/kg) 

MS 
% 

Recovery 

QC. 
Limits 

Linclane 0.0020 <0.00017 0.0020 99 19440 

Heptachlor 0.0020 <0.00034 .  0.0027 136# . 34-111 

Endrin 0.0040 <0.00034 0.0047 118 .30-147 	. 

Methoxychlor 0.020 <0.0034  0.025 124 * 

Chlordane 0.020 <0.0068 0.0042 212# 45-119 

Toxaphene 0.13 	. : <0.017 0.14 107 	. 41-126 

• = Not established 
# = Outside QC Limits 
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Client: WTG 
	

Sample. Receipt Date: July 30, 1991 

LSDG: 1464E 
	

Method: SW-846 Method 8080 

TCLP PESTICIDES 
BLANK SPIKE RECOVERY 

Compound .  

Spike 
Added 
(mg/kg) 

Blank 	• 
Concentration 

fmglkg) 

BS 	• 
Concentration 

(mg/kg) 

. 	BS 
% 

Recovery 

OC. 
Limits 

-- i 

• Lindane 0.0083 <0.0017 - 	0.0076   91 19-140 

Heptachlor 0.0083 <0.0033 .0.011 133# 34-111 

Endrin 0.017 <0.0033. 0.015 92 30-147 

Methoxychlor 0.083 <0.033 10  122 	. • 

Toxaphene 	. 0.83 
. 

<0.17 
. 

0.784 94 41-126 

Chlordane 0.083  <0.067 0.084 101 45-119 

• = Not established 
# = Outside QC Limits 

• 

• 



Client: WTG 

LSDG: . 1464B 

Simple.Receipt Date: *July 30, 1991 

• Client Reference No.: M. K. Ferguson 

ANALYTICAL RESULTS 
TCLP PESTICIDE SURROGATE RECOVERY 

Lab Sample 
ID 

Client Sample 
ID 

.DBC 
(% Recovery) 

OC 
Limits 

146401 SD3701 132 24 - 150 

146402 SD3702 .129 24 - 150 

146403 SD3703 127 24 - 150 

146404 SD3704 139 24 - 150 

Blank N/A 122 24 - 150 

Leaching Blank N/A 134 24 - 150 

• Blank Spike N/A 126 24 - 150 

Blank Spike Dup N/A 131 24 - 150 

146401 MS SD3701 118 24 - 150 

146401MSD SD3701 128 24 - 150 

DBC = Dibutylchlorendate 
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HERBICIDE 
QC 

• 

• 

• 
X 36 



Compound 	• 
Spike 	: 

• Added 	' 
(mg/I) 	1  

MSD 
 Concentration 

(mgli) 

MSD 
%. 

Recovery 
 RPD 

• 
' 

2,4-D 0.038 0:02  52 
- 

83 

S1LVEX 0.0077 - 	• 0.0045 58 24 

LIM  on  oil 	= 	= 
FE 

= 
EZA. 	 :n:C•03•a:e: 

o 
Client: Waste Technology Group . 	 Sample Receipt Date: August 27, 1991 . 

LSDG: 1464B 
	

Method: EPA SW-846 - 8150 

Lab Sample ID: 1464B01 
	

Client Sample ID: SD3701 

HERBICIDE 
MATRIX SPIKE/MATRIX SPIKE DUPLICATE. RECOVERY 

Compound 
Spike 

Added 	' 
(mg11) 	, 

Sample 
Concentration 

(mg/I) 

MS 
Concentration 

(mg11) 

MS 
% 

Recovery 

2,4-D 0.031 	. <0.013 0.039 126 .  

SILVEX 0.0063  <0.0025 0.0046 74 

• OC Limits  
. 	• % RPD. 	. • % Spike Recovery 

• - 50 - 150 

• ='Not established 

• 
t 



  

EcoTek LaDoraiory Services incoroVa!eC. 

Client: Waste Technology Group 

LSDG: 14648 

Sample Receipt Date: August 27, 1991 

Client Reference No.: M.K. Ferguson • 

ANALYTICAL-  RESULTS 
HERBICIDE SURROGATE RECOVERY 

Lab Sample 
ID 

Client Sample 
ID 

2,4,5-T 
(% Recovery) 

QC 
Limits 

14648-01 SD3701 100 50 - 150 

1464B-02 SD3702 110 50 - 150 

1464B-03 SD3703 60 50 - 750 

14648-04 SD3704 115 50 - 150 

• J Y  
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Client: Waste Technology Group 

LSDG: 1464B 

Sample Receipt Date: August 27, 1991 

Method: EPA SW-846 - 8150 .  

HERBICIDE 
BLANK SPIKE/BLANK SPIKE DUPLICATE RECOVERY 

. 	Compound 
Spike 
Added 

. (m9/0 

 Blank 
ConCentration 

(mg/I) 

BS 
Concentration 

(mg/I) 

BS 
% 

Recovery 

2,4-D 0.0025 <b.0063 0.0041 165 

SILVEX 0.0005 <0.0013 0.0007 132 

Compound 
Spike 
Added 
(mg/I) 

BSD 
Concentration 

(mg/I) 

BSD 
. % 

Recovery 
RPD 

2,4-D .0.0025 0.0043 172 4 

SILVEX 0.0005 	' 0.0008 158 	_ - 	19 

QC Limits 	 ... .. _ 

% RPD % Spike Recovery 

• 50 -150 

• = Not established 
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September 11, 1991 

Mr. Raphael Soto 
Waste Technology Group 
100 Crescent Centre Parkway 
Suite 200 
Tucker, GA 30084 

Dear Mr. Soto: 

Enclosed along with this letter please find the completed analytical results, which includes 
the metals analysis, for the sample(s) received July 27, 1991. 

Please contact Craig Johnson at (404)244-0827 if you have any questions. Also, please refer 
to LSDG number 1464B in future correspondence. 

Sincerely, 

(E,  OTEK LABORATORY SERVICES, INC. 

Donald L. Dihel 
Quality Assurance Manager 

Mike 'Buchanan 
Laboratory Manager 

Enclosures. 
DLD/JMB/crb 

QUALITY CONSCIOUS. QUICK TO RESPOND 

Pnrneo on Recycles' Paper 
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.EcoTek -Laboratory Services Incorporated 

Client: Waste Technology Group 
	

Sample Receipt Date: August 27, 1991 

LSDG: 1464B 
	

Client Reference No.: M. IC Ferguson 

HAZARDOUS WASTE CHARACTERISTICS 
(40 CFR 261, June 29, 1990) 

Lab Sample ID .... 
Client Sample ID 

Maximum 
Concentration 

Level 

146401, 
SD3701 

TCLP Toxicity 

Benzene, mg/L 0.5 < 0.005 

Carbon Tetrachloride, mg/L . 0.5 < 0.005 

Chlorobenzene, mg/L 100.0 < 0.005 

Chloroform, mg/L 6.0 <.0.005 

1,2-Dichloroethane, mgIL 0.5 < 0.005 

1,1-Dichloroethylene, mg/L 0.7 < 0.005 

Methyl ethyl ketone, mg/L 200.0, < 0.100 

Tetrachloroethylene, mg/L  0.7 < 0.005 

Trichloroethylene, mg/L 0.5 < 0.005 

Vinyl Chloride, mg/L 0.2 <0.010 

o-Cresol, mg/L 200.0 < 0.020 

m-Cresol, mg/L 200.0 < 0.020 

p-Cresol, mg/L 200.0 < 0.020 

Total Cresol*, mg/L 200.0 NA 

1,4-Dichlorobenzene, mg/L 7.5 < 0.020 

2,4-Dinitrotoluene, mg/L 0.13 < 0.020 

Hexachlorobenzene, mg/L 0.13 < 0.020 

Hexachlorobutadiene, mg/L 0.5 • < 0.020 

Page 1 of 2 
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Hexachloroethane, mg/L 3.0 < 0.020 

Nitrobenzene, mg/L 2:0 < 0.020 

Pentachlorophenol, mg/L 100.0 < 0.100 

Pyridine, mg/L 5.0 < 0.020 

2,4,5-Trichlorophenol, mg/L 400.0 < 0.100 

2,4,6-Trichlorophenol, mg/L 	• 2.0 < 0.020 

Endrin, mgIL 0.02 <0.00034 	- 

Lindane, mg/L 0.4 <0.00017 

Methoxychlor, mg/L 10.0 <0.0034 

Toxaphene, mg/L 0.5 <0.01,7 

Chlordane, mg/L 0.03 <0.0068 

Heptachlor, mg/L 0.008 <0.00034 

2,4-D, mg/L 10.0 <0.0080 

2,4,5-TP Silvex, mg/L 1.0 <0.0016 

Arsenic, mg/L As 5.0 8.84 

Barium, mgIL Ba 100.0 0.373 

Cadmium, mgIL Cd 1.0 0.127 

Chromium, mg/L Cr 5.0 <0.003 

Lead, mgIL Pb 5.0 <0.022 

Mercury, mg/L Hg 0.2 <0.0002 

Selenium, mg/L Se 1.0 0.055 

Silver, mg/L Ag 5.0 0:028 

EcoTak . Eccles LaDoratory Services Incorporatec 

• 

HAZARDOUS WASTE CHARACTERISTICS (cont.) 

Page 2 of 2 
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EcoTek Laboratory Services incorporated 

Client: Waste Technology Group 	 Sample Receipt Date:-  August 27, 1991 

LSDG: 1464B 
	

Client Reference No.: M. K. Ferguson 

HAZARDOUS WASTE CHARACTERISTICS 
(40 CFR 261, June 29, 1990) 

Lab Sample ID 
Client Sample ID 

-- Maximum 
Concentration 

Level 

146402 
SD3702 

TCLP Toxicity 

Benzene, mg/L 0.5 < 0.005 • 

Carbon Tetrachloride, mg/L 0.5 < 0.005 

Chlorobenzene, mg/L 100.0  < 0.005 

Chloroform, mgIL . 6.0 < 0.005 

1,2-Dichloroethane, mg/L 0.5 < 0.005 

1,1-Dichloroethylene, mg/L 0.7 < 0.005 

Methyl ethyl ketone, mg/L 200.0 < 0.100 

Tetrachloroethylene, mg/L • 0.7 < 0.005 

Trichioroethylene, mg/L 0.5 < 0.005 • 

Vinyl Chloride, mg/L 0.2 <0.010 

o-Cresol, mgfL 200.0 < 0.020 

m-Cresol, mg/L 200.0 	• < 0.020 

p-Cresol, mg/L 200.0 < 0.020 

Total Cresol•, mgIL 200.0 NA 

1,4-Dichlorobenzene, mg11. 7.5 < 0.020 

2,4-Dinitrotoluene, mg/L 0.13 < 0.020 

Hexachlorobenzene, mg/L 0.13 < 0.020 

Hexachlorobutadiene, mg/L 0.5 < 0.020 

Page 1 of 2 
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• EcoTek Laboratory Servites Incorporated 

HAZARDOUS WASTE CHARACTERISTICS (cont.) 

Page 2 of 2 

	• 

Lab'Sample ID' .: 
Client Sample 11:i  . 

Maximum 
Concentration 

Level 

146402 	
SD3702 

TCLP Toxicity 

---. 
Hexachloroethane, mg/L • 3.0 < 0.020 

Nitrobenzene, mg/L 2.0 < 0.020 

Pentachlorophenol, mg/L :100.0 < 0.100 

Pyridine, mg/L 5.0 < 0.020 

2,4,5-Trichlorophenol, mg/L 400.0 < 0.100 

2,4,6-Trichlorophenol, mg1L  . 	2.0 < 0.020 

Endrin, mg/L • 0.02 <0.00022 

Lindane, mg/L . 	0.4 <0.00011 

Methoxychlor, mg/L 10.0 <0.0022 ' 

Toxaphene, mg/L 0.5 <0.011 .  

Chlordane, mg/L 0.03 <0.0044 

Heptachlor, mg/L 	. 0.008 . 	<0.00022 

2,4-D, mg/1 • 10.0 <0.0063 

2,4,5-TP Silvex, mg/L 1.0 <0.0013 

Arsenic, mg/L As - 5.0 1.68 

Barium, mg/L Ba 100.0 0.241 

Cadmium, mg/L Cd 1.0 0.035 

Chromium, mg/L Cr 5.0 <0.003 

Lead, mg/L Pb 5.0 <0.022 

Mercury, mg/L Hg 0.2 <0.0002 

Selenium, mg/L Se 	• 1.0 • 0.072 

Silver, mg/L Ag 5.0 <0.004 

005 



• EcoTek Laboratory Services Incorporated 

Client: Waste Technology Group 
	

Sample Receipt Date: August 27,.1991 

LSDG: 14648 
	

Client Reference No.: M. K. Ferguson 

HAZARDOUS WASTE CHARACTERISTICS 
(40 CFR 261, June 29, 1990) 

Lab Sample ID 
 	Client Sample ID. 

. 

Maximum 
Concentration 

Level 

• 146403 
SD3703 

TCLP Toxicity .  

Benzene, mg/L 0.5 < 0.005 	• 

Carbon Tetrachloride, mg/L 0.5 < 0.005 

Chlorobenzene, mg/L 100.0 < 0.005 

Chloroform, mg/L 6.0 < 0.005  
1,2-Dichloroethane, mg/L 0.5 .., 	< 0.005 

1-,1-Dichloroethylene, mg/L 0.7 < 0.005 

Methyl ethyl ketone, mg/L 200.0 < 0.100 

Tetrachloroethylene, mg/L 0.7 < 0.005 

Trichloroethylene, mg/L 0.5 < 0.005 

Vinyl Chloride, mg/L • 0.2. <0.010 

o-Cresol, mg/L 200.0 < 0.020 

m-Cresol, mglE 200.0 < 0.020 

p-Cresol, mg/L 200.0 < 0.020 

Total Cresol*, mg/L 200.0 NA 

1,4-Dichlorobenzene, mg/L 7.5 < 0.020 

2,4-Dinitrotoluene, mg/L 0.13 < 0.020 

Hexachlorobenzene, mg/L 0.13 < 0.020 

Hexachlorobutadiene, mg/L 0.5 < 0.020 

Page 1 of 2 
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3.0 < 0.020 Hexach/oroethane, mg/L 

Nitrobenzene, mg/L < 0.020 

Pentachlorophenol, mg/L  

2.0 

< 0.100 

Pyridine, mg/L 

100.0 

< 0.020 5.0 

2,4,5-Trichlorophenol, mg/L  < 0.100 

2,4,6-Trichlorophenol, mgIL  

400.0 

< 0.020 

Endrin, mgIL 

2.0 

<0L00022 0.02 

Lindane, mg/L  <0.00011 

Methoxychlor, mg/L 

0.4 

<0.0022 10.0 

<0.011 0.5 

<0.0044 0.03 

<0.00022 0.008 

<0.0071 10.0 

2,4,5-TP Silvex, mg/L <0.0014 1.0 

5.0 <0.003 Chromium, mg/L Cr 

Lead, mg/L Pb 0.055 5.0 

0.0006 • 0:2 Mercury, mg/L Hg 

Selenium, mg/L Se 0.219 

Silver, mgIL Ag 

1.0 

<0.004 5.0 

Maximurn 
Concentration 

Level . 

Arsenic, mg/L As 

Barium, mg11. Ba 

Cadmium, mg/L Cd 

5.0 6.57 

100.0 0.371 

1.0 3.27 

Toxaphene, mg/L 

Chlordane, mg/L 

Heptachlor, mg/L 

2,4-D, mg/L 

r-coTek a. • 
EcoTek Laooratory Services Incorporated 

HAZARDOUS WASTE CHARACTERISTICS (cont.) 
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Lab Sample ID . 
'Client Sample ID 

'Maximum 
Concentration 

Level 

146404 
SD3704 

TCLP Toxicity 

Benzene, mg/L 0.5 < 0.005. 

Carbon Tetrachloride, mg/L 0.5 < 0.005 

Chlorobenzene, mg/L 100.0 < 0.005 

Chloroform, mgIL 6.0 < 0.005 

1,2-Dichloroethane, mg/L . 0.5 < 0.005 

1,1-Dichloroethylene, mg/L . 	0.7 < 0.005 

Methyl ethyl ketone, mg/L 200.0 < 0.100 

Tetrachloroethylene, mg/L 0.7 < 0.005 

Trichloroethylene, mg/L 0.5 < 0.005 

Vinyl Chloride, mgIL 0.2 <0.010 

o-Cresol, mg/L 200.0 	• < 0.020 

m-Cresol, mg/L 200.0 < 0.020 

p-Cresol, mg/L 200.0 < 0.020 

Total Cresol*, mg/L 200.0 NA 

1,4-Dichlorobenzene, mg/L 7.5 < 0.020 

2,4-Dinitrotoluene, mg/L 0.13 < 0.020 

Hexachlorobenzene, mg/L 0.13 < 0.020 

Hexachlorobutadiene, mg/L 0.5 < 0.020 

Page 1 of 2 

Pm coirftk 
EcoTek Lac:oratory Services Incorporated • 

Client: Waste Technology Group 
	

Sample Receipt Date: August 27, 1991 

LSDG: 1464B 
	

Client Reference No.: M. K. Ferguson 

HAZARDOUS WASTE CHARACTERISTICS 
(40 CFR 261, June 29, 1990) 
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EcoTeK Laboratory Services Incorporated 

HAZARDOUS WASTE CHARACTERISTICS (cont.) 

Lab Sample ID 
Client Sample ID 

Maximum 
Concentration 

1. 	 Level 

146404 
SD3704 

TCLP Toxicity 

Hexachloroethane, mg/L , 	3.0 < 0.020 

Nitrobenzene, mg/L 2.0 < •.020 

Pentachlorophenol, mq/L 100.0 < 0.700 

Pyridine, mg/L 5.0.  < 0.020 - 

2,4,5-Trichlorophenol, mg/L 400.0 < 0.100 

2,4,6-Trichlorophenol, mg/L 2.0 < 0.020 

Endrin, mg/L 0.02 <0.00018 

Lindane, mg/L 0.4 <0.000091 

Methoxychlor, mg/L 10.0  <0.0018 

Toxaphene, mg/L 0.5 <0.0091 - 

Chlordane, mg/L • 0.03 <0.0036 

Heptachlor, mg/L 0.008  <0.00018 

2,4-D, mg/L 10.0 <0.0128 

2,4,5-TP Silvex, mg/L 1.0 <0.0026 

Arsenic, mg/L As 5. 0 0.178 

Barium, mg/L Ba 100.0 120 

Cadmium, ingIL Cd 1.0 0.178 

Chromium, mg/L Cr 5.0  <0.003 

Lead, mg/L Pb 5.0 0.692.  

Mercury, mg/L Hg 0.2 _ <0.0002 

Selenium, mg/L Se 1.0 <0.023 

Silver, mg/L Ag 5.0 <0.004 

Page 2012 
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EcoTek Laboratory Services Incorporate; 

INORGANICS 
It 

Metals analysis was performed on LSDG 1464B using SW-846, Method 6010 ICP-
AES and 7470 CVHG yielding the results listed on the attached data table. All method 
blank, duplicate sample and matrix spike recovery ,  QC data was within acceptable control 
limits with the following exceptionS. 

1) , Matrix spike recovery was within acceptable limits for all elements except for the 
following: Arsenic, Barium Lead .  and Silver. Matrix blank spike sample was within 
acceptable control limits for all elements. 

2) The metals spiked sample was within acceptable control limits for all elements 
except Lead. A post-digestion spike for Lead was within acceptable control limits. 

3) Matrix spike recovery for mercury was below acceptable control limits. Prepared 
spike gave a recovery of 98.5%. 

• 
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EcoTek Laboratory Services Incorporated 

Client: Waste Technology Group 

LSDG: 1464B 

Sample Receipt Date: August 27, 1991 

Client Reference No.: M.K.Terguson 

 

Duplicate Analytical Results 
TCLP - Metals 

Lab 
Sample ID 

Client 
Sample ID 

Analyze' Date 
of 

Analysis 

Sample 
Result 
(mg/1) 

Duplicate 
Result 
(mgfl) 

%RPD 

1464B01 SD3701 Arsenic 9110/91 8.84 8.72 1.4 

1464B01 SD3701 • Barium • 9/10/91 0.373 0.370 0.7 

1464B01 SD3701 Cadmium 9/10/91 0.127 0.126 1.2 

1464B01 SD3701  Chromium 	• 9/10/91 <0.003 <0.003 • 0.0 

1464B01 SD3701 Lead 9/10/91 • <0.022 <0.022 0.0 

1464B02 SD3702 Mercury 9/5191 <0.0002 <0.0002 0.0 

1464B01 SD3701 Selenium 9/10191 0.0547 0.035 47.8 

1464B01 SD3701 Silver 	• 9/10/91 <0.022 . <0.022 0.0 

013 
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Ecolek Laboratory Services Incorporate° 

Client VVTG 
	

Sample Receipt Date: August 27, 1991 

LSDG: 1464B 
	

Client Reference No.: M. IC Ferguson 

BLANK ANALYTICAL RESULTS 
TCLP - Metals 

Preparation Blank Concentration 
(mg11) 

Arsenic <0.014 

Barium <0.002 

Cadmium <0.001 

Chromium <0.003 

Lead <0.022 

Mercury  <0.0002  
Selenium <0.023 - 

Silver <0.004 

11 4 
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Ecolek Liboratory Services Incorporated 

Client: Waste Technology Group 

LSDG: 1464B 

Sample Receipt Date: August 27, 1991 

Client Reference No.: M.K. Ferguson 

LCS/LCSD ANALYTICAL RESULTS 
TCLP - Metals 

Spike Compound Spike Amount 
(m910 

Spiked 
Result 
(LCS) 
(mg/1) 

% Spike 
Recovery 

(LCS) 

Duplicate Spike 
Result 
(LCSD) 
(mg11) 

% Spike 
Recovery 
(LCSD) 

%RPD 

Arsenic 1.0 0.946 94.6 ---- 0.953 95.3 0.7 

Barium 1.0 0.968 96.8 0.951 95.1 1.8 	. 

' - 	Cadmium . • 	-1.0 -- 	0.936 93.6 - 0.929 92 .9 	" - 0.8 

Chromium 1.0 0.941 94.1 0.933 93.3 0.9 

Lead 1.0 0.918 	• 91.8 0.920 93.0 0.2 

Mercury 0.004 0.00443 110.8 0.0045 112.5 1.6 

Selenium 1.0 0.939 93.9 0.946 94.6 0.7 

Silver  " 	1.0 	• 0.966 _ 	96.6 0.954 95.4 1.2 

LCS = Laboratory Control Standard (water matrix spike) 
LCSD = Laboratory Control Standard Duplicate (water matrix spike duplicate) 



  

EcoTek laboratory Services Incorporated 

Client: Waste Technology Group 

LSDG: 14648 

Sample Receipt Date: August 27, 1991 

Client Reference No.: M.K. Ferguson 

MS/MSD ANALYTICAL RESULTS 
TCLP - Metals 

Lab Sample ID: 1464801 
Client Sample ID: SD3701 

Spike CoMpound Spike Amount 
(Mg11) 

Unspiked 
Sample Result 

(mg/I) 

Spiked 
Sample Result 

(MS) 
(mgil) 

% Spike 
Recovery 

(MS) .  

DupliCate Spike 
Sample Result 

(MSD) • :1. 
(m.11    

% Spike 
Recovery 

(MSD) 
%RPD 

Arsenic 1 8.84 9.41 57.2 9.50 - ' 65.9 1.0 

Barium 1 0.373 0.687 31.4 0.609 23.6 12 

Cadmium 1 0.127 0.926 79.9 0.920 79.3 0.1 

ChroMium 1 <0.003 0.75 75.0 0.741 74.1 1.2 

Lead 1 <0.022 0.585 58.5 0:54 54.0 8 
. 	merculy 0.001 <0.0002 0.0002 20 0.0002 20 0 

Selenium 1 0.0547 0.896 84.2 0.869 81.5 3.1 

• Silver 1 <0.022 0.475 47.5 . 	0.449 44.9 5.6 



?-7 
Donald L. Dihel 
Quality Assurance Manager 
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t ry lEi. Lapz.rxo. 	In:oroxale: 

• November 8, 1991 

-Mr. Rafael Soto 	• 
Waste Technology Group . 
100 Crescent Centre Parkway 
Suite 200 
Tucker, GA 30084 

Dear Mr. Soto: 

• 

  

The attached LSDG 1464E includes data for sample analyses that were not previously 
requested under completed milestone LSDG's (B&C). Samples 1464B-05. and 1464B-06 are 
baseline TCLP analysis for quarry :soil and surface soil samples, reSpectiVely. Sample 
1464C-05 is the solidified quarry soil sample after 14 days stabilization. For laboratory 
administrative purposes, the samples being analyzed have been assigned the following 
designators: 

Client Sample No.: 	 Lab Sample ID: 

1464B-05 1464E-01 
1464B-06 1464E-02 .  

1464C-05 1464E-03 

Both sample ID's are included on each page of the report. 

Please contact Skip Cloninger at (404)244-0827 if you have any questions. Also, please refer .  
to LSDG number 1464E in future correspondence. 

Sincerely, 

ECOTEK LABORATORY SERVICES, INC. 

QUALIT1i CONSCIOUS: QUICK TO RESPOND 
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Ecolek Laooratory Services incorooraiec 

CASE NARRATIVE FOR SEMI-VOLATILE ANALYSIS FOR TCLP COMPOUNDS 
I USING EPA SW-846 METHOD 8270 PROTOCOLS  

CLIENT: VVTG 

LSDG: 1464E 

SAMPLE(S): 1464B-05, 1464B-06, -1464C-05 

All semi-volatile organics were analyzed by GC/MS on one or more of the 
instruments listed below. 

Hewlett-Packard MSD 
	

Inst. ID. 7001 
Hewlett-Packard 'MSD 

	
Inst. ID. 7004 

Chromatography was performed on a 30m J & W fused silica DB-5 capillary column. 

Extraction was performed on an appropriate volume of the leachate solution to yield 
a detection level that is significantly below EPA's maximum allowable concentration 
limits for TCLP compounds unless stated otherwise. 

Final extract concentration was performed by the nitrogen blowdown technique to a 
final volume of 1.0 ml unless stated otherwise. 

The reports of the semi-volatile TCLP compounds identified and quantified in the 
samples are contained in the following sections of the data package. 

Detection limits or , practical quantitation limits (PQL's) are expressed in the final 
quantitation report as the minimum value that can be detected with confidence and 
are documented as < a stated value. Detection limits are factored for initial sample 
volume and final extract volume alone with any necessary dilution. 

A leachate blAnk was extracted, and analyzed with the sample batch and was found 
to be free of the TCLP compounds. 

The following exceptions and/or considerations should be noted for the sample group 
contained within. 

- Samples 1464B-05 and ORNL-QS-1 were reanalyzed using a 20x and 5x dilution 
respectively in order to get the Nitrobenzene concentration within the calibration 
range (for sample 1464B-05; 2,4-Dinitrotoluene was initially over the calibration range 
in addition to Nitrobenzene). For this reason, the PQL has been elevated by the 
respective factor for the analyte(s). 



NCO  
EcoTe.. Laboratory Services incorporalec 

CASE NARRATIVE FOR SEMI-VOLATILE ANALYSIS FOR TCLP COMPOUNDS 
USING EPA 'SW-846 METHOD 8270 PROTOCOLS  

CLIENT: NVTG 	 LSDG: 1464E 

- The 2-Fluorophenol surrogate 'recovery was below the QC limit for sample 1464B-
05. Upon reanalysis, the surrogate was diluted out. All other surrogate recoveries 
were within acceptable QC limits. 

- Levels of 1,3,5-Trinitrobenzene (TNB) and 2,4,6-Trinitrotoluene (TNT) and 1,3- 
Dinitrobenzene (DNB) were detected in sample 1464B-05; sample ORNL-QS-1 
showed levels of TNB and DNB as well. Other non-TCLP target analvtes were 
detected in the samples but not reported. 

Page 2 
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Eco70, LaDoralory Services inccrocrated 

Semivolatile TCLP Analytical Results 
40 CFR 261, June 29,1990 

	

Client: 	WTG. 	 Client Sample No.: 	1464B-05 

	

Lab Sample ID: 	1464E01 	 Client Reference No.: 	M.K.Ferguson 
• 

	

Matrix: 	Water 	. 	 Date Received: 	October 21, 1991 

	

Dilution Factor: 	1 	 • Date Extracted: 	October 25, 1991 

CAS Number Compound Name • Result 
mg/I 

POL 
mg/I 

MCL 
- mg/I 

Note 

106467 1,4-Dichldrobenzene BOL 0.010 7.5 

95487 2-Methylphenol BOL 0.010 200 

108394 3-Methylphenol BOL 0.010 200 

106445 4-Methylphenol . 	BOL 0.010 200 

• NA Total-Methylphenol BOL 0.010 200 

67721 Hexachloroethane BOL 0.010 3.0 

98953 Nitrobenzene 3.010 0.194 2.0 

87683 Hexachlorobutadiene BOL 0:010 0.5 

88062 2,4,6-Trichloropheno/ BOL 0.010 2.0 

95954 2,4,5-Trichlorophenol BOL 0.049 • 400 

121142 	. 2,4-Dinitrtholuene 0.953 . 0.194 0.13 

118741 Hexachlorobenzene BOL . 	0.010 0.13 

87865 Pentachlorophenol BOL 0.049 100 

110861 Pyridine . BOL 0.010 _ 	5.0 

MCL = Maximum Concentration Limit 
POL = Practical'Ouantitation Limit . 
BOL = Below Quantization Limit 
• . = Indicates an estimated value when the mass spectral data indicate the presence of a 

compound that meets the identification criteria in which the result is less than the practical 
quantitation limit but greater than zero. 

Page 1 of 1 
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EcoTek Laooralory Services incorporwed .  

. 	 . 
Semivolatile Surrogate Recovery Data 

Lab Sample ID: 	1464E01 Client Sample No 	1464B-05 

Surrogate Compound % RecOvery QC Limits Notes 

Nitrobenzene-d5 55 	• 35- 114 

2-Fluorobiphenyl • 78 43-116 

Terphenyl-d14 	. • 79  33-141 

Phenol-d6 17 10- 94 
. 	. 

2-Fluorophenol • , 13 21-100 • .** 

2,4,6-Tribromophenol 50 10-123  

D = Surrogate diluted out 	 • 
*** = Surrogate recovery outside QC Limits 

Surrogates are compounds added to the sample prior to extraction to monitor the extraction. efficiency. • 
Lower surrogate recoveries may indicate possible matrix effect on the extraction procedure. 

Attachment A • 
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EcoTek LaoOratory Services Incomdraiea 

Semivolatile TCLP Analytical Results 
40 CFR 261, June 29,1990 

	

Client: 	WTG 	 Client Sample No.: 	1464B-06 

	

Lab Sample ID: 	1464E02 	 Client Reference No.: 	M.K.Ferguson 

	

Matrix: 	Water 	 Date Received: 	October 21, 1991 

	

Dilution Factor: 	1 	• 	 Date Extracted: 	October 25, 1991 
- ■ - 

CAS.  Number Compound Name Result 
mg/I 

POL 
mg/I 

MCL 
mg/I 

Note 

106467 1,4-Dichlorobenzene BOL 0.010 7.5 
>-- 

95487 2-Methylphenol _ 	 _ BOL 0.010 200 

108394 3-Methylphenol .BOL 0.010 200 

106445 4-Methylphenol  SOL 0.010 200 	• 

NA Total-Methylphenol BOL 0.010 200  
67721 

.,, 
Hexachloroethane BOL 0.010 3.0 ' 

98953 Nitrobenzene 0.003 0.010 2.0 • 

87683 Hexachlorobutadiene BOL 0.010 0.5 

88062 2,4,6-Trichlorophenol BOL 0.010 2.0 

95954 2,4,5-Trichlorophenol BOL 0.049 400 • 

121142 2,4-Dinitrotoluene BOL 0.010 0.13 

118741 Hexachlorobenzene . 	BOL 0.010 0.13 

87865 Pentachlorophenol BOL 0.049 100 

110861 Pyridine BOL 0.010 _ 	5.0 

MCL = Maximum Concentration Limit 
PQL = PraCtical Quantitation Limit 
BQL = Below Ouantitation Limit 	 • 
* = Indicates an estimated value when the mass spectral data indicate the presence of a 

compound that meets the identification criteria in which the result is less than the practical 
quantitation limit but greater than zero. 

Page 1 of 1 
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EcoTek Latioramry Serv:ces !7=rporalec 

. 	. 
Semivolatile Surrogate Recovery Data 

J 
 

Lab Sample ID: 	1464E02 	• Client Sample No.: 	1464B-06 

Surrogate Compound 
, 

% Recovery QC Limits Notes 
< 

Nitrobenzene-d5 • 53 35-114 

2-Fluorobiphenyl 58 43-116 

Terphenyl-d14 71 33-141 

Phenol-d6 36 10- 94 • 

2-Fluorophenol 35 21-100 

2,4,6-Tribromophenol • 44 10-123 

D = Surrogate diluted out • 
*" = Surrogate recovery outside QC Limits 

Surrogates are compounds added to the sample prior to extraction to monitor the extraction efficiency. 
Lower surrogate recoveries may indicate possible matrix effect on the extraction procedure. 	• 

Attachment A 
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September 23, .1991 

Mr. Raphael Soto 
Technology Group 

r.rescent Centre Parkway 
00 :,..• 

GA 30084 

Dear Mr. Soto: 

along with this letter are the results for the sample(s) received September 9. 1991. 

Please contact Craig Johnson at (404)244-0827 if you have any questions. Also, please refer 
to LSDG number 1464C in future correspondence. • 
.t.:COTEK LABORATORY SERVICES. INC. • 

Donald L. Dihel 
Quality Assurance Manager 

tiel/:<""C. ,••■ 

'uchanan 
7,a).2:.,: .-2..tory Manager 
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ANALYTICAL 
RESULTS 

• 

• 



ri;COTQ'k 
EcoTeit LaDoratory Services Incorporated 

WTG 
	

Sample Receipt Date: September 9, 1991 

LSOG: 1464C 	 Client Reference No.: M. K. Ferguson 

HAZARDOUS WASTE . CHARACTERISTICS 
(40 CFR 261, June 29, 1990) 

Lab Sample ID 
Client Sample ID 

TCLP Toxicity 

. 	. 

Maximum • 
!-. 	Concentration 

Level 

1464C01 
. ORNL RP# 1-1 

1..? ;lesol, mg/L 200.0 < 0.020 
'rn-Cresol, mg/L - 	200.0 <•0.020 
p-Cresol, mg/L 1  • 200.0' <• 0.020 
total Cresol*, mg/L 1 200.0 	. NA 

11,4-Dichlorobenzene, mg/L 7.5 	• • < 0.'020 
. 	-- -Oinitrotoluene, mg/L 0.13 < 0.020 
Hexachlorobenzene, mg/L 0.13 < 0,020 . 
Hexachiorobutadiene, mg/L 0.5 < 0.020 
I ivxaChloroethane, mg/L 3.0 < 0.020 
Nitrobenzene, mg/L 2.0 < 0,020 
Pentachlorophenol, mgIL • 100.0 < 0.100 
.' - i •i-idine, mg/L • 5.0 	. < 0.020 
2,45-Trichlorophenol, mg/L 400.0 < 0.100 
;',1,6-TrichlorophenoL mg/L 2.0 < 0.020 

t 
lAisenic, mg1L. As • - 	5.0 <0.014 
thillUI77, mg/L Ba 100.0 1.10 
Cadmium, mg/L. Cd 1.0 • <0.001 

1 i Chromium, mg/L Cr 5.0 0.136 
!Load, mg/L Pb 5.0 <0.022 
Mercury, mgIL Hg 

. 
0.2 

. 
<0.0002 

,Selenium. mg/L  Se 1.0 0.0263 
1Sliver,•mg/L Ag 5.0 •<0.004 • 	. 

• -= If the o-, m-, p-Cresol isomers cannot be differentiated, the Total Cresol is used. 
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WTG 
	

Sample Receipt Date: September 9, 1991 

LSOG: 1464C 
	

Client Reference No.: M. K. Ferguson 

HAZARDOUS WASTE CHARACTERISTICS 
(40 CFR •261, June 29, 1990) 

Lab Sample ID 
Client Sample ID 
-------- 
TCLP Toxicity. 

......... 

Maximum 
Concentration 

Level 

. 	1464CO2 
ORNL RP* 2-1 

e-(..'iesol, mg/L 200.0 < 0.020 
in-Cresol, mg/L 200.0 < 0.020 
p-Cresol, mg/L. 200.0 	. < 0.020 
Total Cresol*, mg/L 200.0 NA 

: .flichlorobenzene, mg/L • 7.5 < 0.020 
Oinitrotoluene. mg/L 0.13 < 0.020 

Hexachlorobenzene, mg/L 0.13 < 0.020 
Hexachlorobutadiene, mg/L 0.5 - < 0.020. 
iexachloroetnane, mg/L 3.0 < 0.020 

Nitrobenzene, mg/L 2.0 < 0.020 
Pentachlorophenol, mg/L 100.0 • < .0.100 
Pyridine, mg/L • 5.0 < 0.020 
2,4,5-Trichlorophenol, mg/L • 400.0.. < 0.100 
:' 4.6- Trichlorophenol, mgIL . 	2.0 < 0.020 

..-lic, mg/L As. 5.0 0.0163 
&ilium, mg/L Ba 100.0 , 1.87 	. 
(3:• ,cimium, mg/L Cd .... 	... 1.0 <0.001 

IL,Iiiomium, m2iL Cr 5.0 0.00590 
1 Lead,.mgIL Pb r5.0 <0.022  
Mercury, mg/L Hg 0.2 0.0002 
Selenium, mg/L Se 1.0 0.0259 
Silver, mg/L Ag 	• • 5.0 <0.004 

= If the o-, m-, p-Cresol isomers cannot be differentiated, the Total Cresol is used. 
• 
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WTG 	 . Sample Receipt Date: September 9, 1991 

LSOG: 1464C Client Reference No.: M. K. Ferguson 

HAZARDOUS. WASTE CHARACTERISTICS 
(40 CFR 261, June 29, 1990) 

Lab Sample ID 
Client Sample lb 

Maximum 
 . Concentration . 

Level. 

1464CO3 
ORNL RP# 3-1 

.TCLP Toxicity . 

.. 	.... 
(.:•,-(.:1•esol, mg/L 200:0 < 0:020 

m•Cresol, mgIL . 200.0 <. 0.020. 

p-Cresol, mg/L . 	200.0 -< 0.020 

Total Cresol*, mgIL 200.0 • NA 

1,4 •ichlorobenzene, mg/L 7.5 < 0.020 	• 

' .,-,1 -Oinitrbtoluene, mg/L 0.13 •< 0.020 

Hexachlorobenzene, mg/L . 	0.13 < 0.020 • 

Hexachlorobutadiene, mg/L 0.5 	• < 0.020 

Hexachloroethane, mg/L. . . 	- 	3.0 < 0.020 

Nitrobenzene, mgIL . 2.0 < 0.020 . . 

Pentachlorophenol, mg/L 100.0 < 0.100 	. 
P ,,ridine, mg/L  ,5.0 < 0.020 

2,4,5-Trichloiophenol, mg/L • .400.0 . <. 0.100 

2.4,6-Trichlorophenol. mg/L  2.0 • < 0.020 
. , „enic. mg/L  As 5.0 . 0.0366 

LitiriUM, mg/L .  Ba . 	100.0 3.37 

. Cndrnium, mgIL Cd 1.0 <1.0 

Chromium, mg/L Cr 5.0 0.0241 .  

1_ead, mg/L Pb 5:0 <0.022 

Mercury, mg/L Hg 0.2 	. <0.0002 

Selenium, mg/L Se 1.0 0.0259 	. 

Silver, mg/L Ag 5.0 <0.004 

* = If the o-, m-, plCresol isomers cannot be differentiated, the Total Cresol is used. 
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WTG 
	

Sample Receipt Date: September 9, 1991 

1464C 
	

Client Reference No.: M. K. Ferguson 

HAZARDOUS WASTE CHARACTERISTICS 
(40 CFR 261, June 29, 1990) 

Lab Sample ID 
Client Sample ID 

_____________ 
. 	TCLP ToXicity 

___....._ 

Maximum 
Concentration 

Level 

1464C04 . 
• ORNL RP* 4-1 

o-Cfcr:siol, mg/L ...... 200.0  < 0.020 
rn-Cresol, mg/L 200.0 < 0.020 
p-Cresol, mg/L-  200.0 < 0.020 • 
Total Cresol*, mg/L 200.0 NA 
1,4-Dichlorobenzene, mg/L 7.5 < 0.020 
2,4-Dinitrotoluene, mg/L 0.13 < 0.020 
I•lexachlorobenzene, mg/L 0.13 < 0.020 
Hexachlorobutadiene. mg/L. 0.5 < 0.020 
i Iexachloroethane, mg/L 3.0 < 0.020 
Nitrobenzene. mg/L 2.0 < 0.020 
Pentachlorophenol, mg/L 100.0 • < 0.100 
'', ridine, mg/I_ . 5.0 • < 0.020 
2,4,5-Trichlorophenol, mg/L 400.0 < 0.100 
2.4,6-Trichlorophenol, mg/L 2.0 < 0.020 • 

*. 7ic., m9/L As . 5.0 0.0321 
Liatium, mg/L Ba 100.0. 12.0 
Cadmium, mg/L Ca 1.0 0.0018 

1-;romium, mg/L Cr 5.0 0.0098 

!...,,ad, mg/L Pb 5.0 <0.022 

Mercury, mg/L Hg 0.2 <0.0002 

Selenium, mg/L Se 1.0 0.0255 

;.,iivor, mg/L Ag 5.0 <0.004 

If the o-, m-, p-Cresol isomers cannot be differentiated, the Total Cresol is used. 
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7,1,SE NARRATIVE FOR SEMI-VOLATILE ANALYSIS FOR TCLP COMPOUNDS 
USING EPA SW-846 METHOD 8270 PROTOCOLS 

LLIENT:  W.T.G. 

LSDG:  1464C 

SAMPLE(S):  ORNL RP #1-1, #2-1, #3-1, #4-1, 

Ail semi-volatile organics were analyzed by GC/MS on the instrument listed below. 

Hewlett-Packard MSD 	Inst. ID. 7001 

Thromatography was performed on a 30m J & W fused silica DB-5 capillary column. 

Extraction was performed on an appropriate volume of the leachate solution to yield 
:.:!esection level that is significantly below EPA's maximum allowable concentration 
Li:its for TCLP compounds unless stated otherwise. 

Final extract concentration was performed by the nitrogen blowdown technique to a 
Jabal volume of 1.0 or 2.0 ml to achieve the necessary PQL unless stated otherwise. 

reports of the semi-volatile TCLP compounds identified and quantified in the 
mples are contained in the following sections of the data package. 

nrtection . limits or practical quantitation limits (PQL's) are expressed in the final 
yuantitation report as the minimum value 'that can be detected with confidence and 
are documented as < a stated value. Detection limits are factored for initial sample 
volume and final extract volume along with any necessary dilution. 

One method blank and one leachate blank were extracted and analyzed with the 
sample batch and was found to be free of. the TCLP compounds. 

The following exceptions and/or considerations should be noted for the sample group 
ontained within. 	 .• 

Matrix spike (MS) and matrix spike duplicate (MSD) recoveries for 
ilexachloroethane and 2.4-Dinitrotoluene were below the lower limit established in 
SW-846 Method 8270; however. they were within the internally established limits of 
14-82 % and 6-99 % recovery respectively. The MS and MSD recoveries for 
Pentachlorophenol were outside the SW-846 limits. The MS recovery was within the 
laboratory limitS of 3-63 % recovery: however. the MSD recovery was still outside 
acceptable limits. 2,4,6-Trichlorophend MSD recovery was below "those listed in 
Table 6 of SW-846 Method 8270 but were within internally established QC limits of 
•/3-76 % recovery. 



• iii, ;1=- • 

• • • • • • .1 MI • • • 1 ••••1 • 	 

I/ I I  • 	 :7_ 	:- &-coTe .  
EcoTek Laoorwory Services incorporatec 

INORGANICS 

Metals analysis was performed on LSDG 1464C using SW=846, Method 6010 IC1 3 - 
7470 CVAA yielding the results listed on the attached data table. All method 

hIlnie duplicate sample and matrix spike recovery QC data was within acceptable control 
ith the following . exceptions. 

The LCSMS and LCSMSD exhibited low recoveries for Silver. at 47.3% and 
46:5% respectiVely. However, the spike sample recovery for Silver was within 
acceptable limits. 

/.) 	The recovery for Mercury in the extraction spike and extraction spike 
duplicate failed low at 22.9% and 23.1% respectively:'" The recovery for 
Barium in the extraction spike, 1464C01MS, failed low, at 72.0%.. The 
extraction spike duplicate, 1464C01MSD, was within acceptable control limits. 
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Client: WM 

LSDG: 1464c 

SEMIVOLATILE SURROGATE PERCENT RECOVERY 

Lab Sample ID 	. 
Client Sample ID 

1464C01 
ORNL nr#1.1 

1464002 
ORNL nr#2-1 

1464CO3 
ORNL RP# 3-1 

1464C04 
ORNL RP#4-1 

1464C01MS 
ORNL lir#1-1 

1464C01MSD 
ORNL nP#1-1 

Q1190916T 
TCLP Blank 

Surrogate OC: Limns 
S- 

Nitrobenzene-d5 35-114 66 87 78 87 64 54 59 

2-Fluorobipheriyl 43-116 53 77 71 83 54 54 	" 55 

Terphenyl-d14 33-141 66 89 81 87 63 58 61 

Phenol-d6 10- 94 39 45 37 45 37 32 '31 

2-Fluorophenol 21-100 44 59 51 61 43 39. 38 

2,4,6-Tribromophenol 10-123 48 81 66 81 55 39 44 

Surrogates are compounds added to the sample prior to extraction to monitor the extraction efficiency.. 
Lower surrogate recoveries may indicate possible matrix effect on the extraction_ procedure. 

• 	•  	• 
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Semivolatile QC Spike Data 

. Client: WTG 	 Client Sample ID: ORNL RP # . 1-1 
'.ab Sample ID: 7464C01 	 Client Reference No.: M.K. Ferguson 

. 	Method: TCLP, 8270 

. 	1.; ,_:, i :pound Matrix Spike 

% Recovery 

Matrix Spike Duplicate 	. 

. 	% Recovery 

% Recovery 

OC Lmits • 

Relative Percent Difference 

RPD 

.... 	. 	.!,91L 53.7 44.3 NA 19.3 

1.4-Dichlorobenzene, mg/L 53.2 46.2 37-106 14.1 

2 4-TA,iiii,iL:::::..ne, mg/L . 47.2 40.0 48-127 . 16.3 

...achlnrobAnIzene, mg/L .  70.0 62.7 8-142 , 	10.9 

Hexachlorobutadiene, mg/L 45.9 39.1 38-102 .16.1 

Hex:Th.:: 	.fuothane, mg/L 43.5 37.2 55-100 .  .. 	15.6 

Nitrobenzene, mg/L 64.8 .  55.0 54 .-158 

7 

16.2 

i.i.7cnol, mg/L 29.3 . 	0.0 38-152 200.0 

i:- 	Mcy/I. 37.0 42.5 • NA 13.9 

•- i-:' ,:-. 	.:phenol, mgIL • 47.2 51.7 NA , - 9.1 

: 	 T, i-:1fo .roohenol, mgIL - 55.8 48.9 52-129 I  '13.1 

, ,goon SW-846, Method 8270, Table 6 
D = Detected 

-.Iva/fable • 
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WTG 	 . Sample Receipt Date: September 9,1997 

1464C Client Reference No.: M. K. Ferguson 

HAZARDOUS WASTE CHARACTERISTICS 
(40 CFR 261, June 29, 1990) 

Lab Sample 1D 
Client Sample ID 
---- 

. 

_ Maximum 
Concentration 

Level 

01190916T 
TCLP Blank 

TCLP Toxicity 

o-Cresol. mgIL . 	200.0 <. 0.020 

fn-Cresol, mg/L 200.0 < 0.020 

p-Cresol, mg/L • 200.0 - 	< 0.020 

Iota' Cresol•, mg/L 200.0- -NA 

1,4 -Dichlorobenzene, mg/L 7.5 < 0.020 
2,4-Dinitrotoluene, mg/L . - 	0.13 < 0.020 

Hexachlorobenzene, mg/L 0.73 < 0.020 
Hexachlorobutadiene. mg/L  0.5, < 0.020 

Hexachloroethane, mg/L. 3.0 < 0.020 

Nitrobenzene, mg/L 2.0 . < 0.020 

pentachlorophenol, mg/L • 	. , 100.0 < 0.700 

i)/ridine, mg/L 5.0 < 0.020 

2,4.5-Trichlorophenol, mg/L. 4 00. 0 • .< 0.100 

1.4,6-Trichlorophenol, mg/L 2.0 < 0.020 

= If the o-, 	p-Cresol isomers cannot be differentiated, the Total Cresol is used. 
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Client: Waste Technology Group 	 Sample Receipt Date: September 9, 1991 

LSDG: 1464C Client Reference No.: M.K. Ferguson 

SiintELE 
A4ATFOC SPIKE ANALYTICAL RESULTS 

TCLP - Metals 

Lab Sample ID: 1464C01 (1464CO2 for Mercury) • 
•,.tmple ID: ORNL RP* 1-1 (ORNL RP* 2-1 for Mercury) 

Spike Compound r Spike Amount 
(m9/0 

Sample Result 
(mg/l) 

SpikUnspiked 	 ed 
Sample Result 	. 

(S) 
(mgIn 

% Spike 
Recovery 

(MS) 

Arsenic 1 <0.014 0.937 . 	93.7 

Jarium 1 1.10 1.91 81.0 

CadmiuM 1 <0.001 0.912 91.2 

Chromium 1 0.136 0.994 85.8 

Lead 1 <0.022 0.874 87.4 

Mercury 0.001 <0.0002  1.05 105 

Selenium 1 0.0263 . 0.987 96.1 

Silver 1 <0.004 0.862 86.2 



 

• 	 ••k 	 • ; I,. 

Client: Waste Technology Group 

.LSDG: 1464C 

Lab Sample ID: 1464C01 
Client Sample ID: ORNL RP #1-1 

Ex- 7k11 e -n w'rkir; 
_:MS/MSD ANALYTICAL RESULTS 

TCLP - Metals 

Sample 	..eip: Date: Septembe -  9, 1991 .  

Client Reference No.: M.K. Ferguson 

Spike Compound Spike Amount 
(mg/1) 

Unspiked 
Sample Result 

(mg/I) 

Spiked 
Sample Result 

(MS) 
(mg/I) 

% Spike 
Recovery 
. (MS) 

Duplicate Spike 
Sample Result 

(MSD) 
Ong/1) 

% Spike 
Recovery 
. (MSD) 

%RPD 

Arsenic 1 <0.014 0.863 86.3 0:894 89.4 3.5 

Barium 1 1.10 1.82 72.0 1,85 75.0 1.6 

Cadmium 1 <0.001 0.839 83.9 0.868 86.8 3:4 
. 

Chromium 
- 

1 0.136 0.918 78.2 0.948 81.2 3.2 

Lead 1 <0.022 0.818 81.8 0.869 86.9 6:0 

Mercury 0.001 <0.0002 0.000229 28.7 0.000231 23.1 0.9 

Selenium 1 0.0263 0.900 87.37 0.953 92.7 5.7 

Silver 1 <0.004 0.778 77.8 - 0.810 _ 	81.000 4.0.  



EcoTen Laboratory Services Incorooratec 

Client: WTG 
	

Sample Receipt Date: September 9, 1991 

LSDG: 1464C 
	

Client Reference No.: M. K. Ferguson 

BLANK ANALYTICAL RESULTS 
TCLP - Metals 

.....  . 

Preparation Blank 	. Concentration 
(mg/I) 

Arsenic <0.014 

Barium <0.002 

Cadmium 0.00120 

—.... 

!I 

11- 

Chromium ... 	 . 
<0.003 

Lead , <0.022 

 Mercury <0.0002 	. 
Selenium <0.023 

i l  
Silver <0.004 

• 



Client: Waste Technology Group 
	 Sarnp receipt Date: September 9, 1991 

LSDG: 1464C 
	

Client Reference No.: M.K. Ferguson 

LCS/LCSD ANALYTICAL. RESULTS 
TCLP - Metals 

- 	. 
Spike Cornpound Spike Amount 

(rng11) 

Spiked 
Result 
(LCS) 
(rng11) 

% Spike 
Recovery 

(LCS) 

Duplicate Spike • 
Result 
(LCSD) 
(rnglO 

% Spike 
Recovery 
(LCSD) 

%RPD 

Arsenic 1.0 0.988 98.8 0.999 99.9 1.1 

Barium 1.0 1 100 1 100 0.0 

Cadmium 1.0 0.994 99.4 0.995 99.5 0.1 

Chromium • 	1.0 0.988 98.8 0.986 98.6 0.2 

Lead 1.0 0.978 . 97.8 0.974 97.4 0.4 

Mercury 0.004 4.50 ' 112.5 NA .  NA 	. NR 

Selenium 1.0 0.983 98.3 0.962 96.2 2.2 

Silver 1.0 0.473 47.3 0.465 46.5 1.7 

LCS = Laboratory Control Standard (water matrix spike) 
LCSD = Laboratory Control Standard Duplicate (water matrix spike duplicate) 
NA = Not Analyzed 
NR = Not Reported 
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(.:163-%: Waste Technology Group 	 . Sample Receipt Date: September 9, 1991 

LSDG: 1464C 
	

Client Reference No.: M.K. Ferguson 

Duplicate Analytical Results 
TCLP - Metals 

Lab 
Sample ID 

Client 	- 
Sample ID 

Analyte • Date 
of 

Analysis 

Sample 
Result 
(mg/I) 

Duplicate 
Result 
(mglp 

%RPD 

I ..fi.i.•/:;01 ORNL RP#1-1 Arsenic 9120/91 <0.014 <0.014 0 
1464C01 ORNL RP#1-1 Barium 9/20/91 	- 1.10 1.09 0.9 

1464C01 ORNL RP#1-1 Cadmium 9/20/91 <0.001 <0.001 0 

'464C01. ORNL RP#1.1 Chromium 9/20191 0.136 0.136 0 

1484C01 ORNL RP#1-1 Lead 9/20/91 <0.022 <0.022 0 

1 ,;64C01 ORNL RP#1-1 Mercury 9/18/91 <0.0002 . <0.0002 0 

t-164C01 .  ORNL RP#1-1 Selenium 9/20/91 0.0263 <0.023 NC 

1464C01 ORNL RP#1-7 Silver  9/20/91 <0.004 <0.004 0 

NC = Nor Calculable 
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November 8, 7991 

Mr. Rafael Soto 
Waste. Technology Group 
100 Crescent Centre Parkway 
Suite 200 
Tucker, GA 30084 

Dear Mr. Soto: 

The attached LSDG 1464E includes data for sample analyses that were not previously 
requested under completed milestone LSDG's (B&C). Samples 1464B-05 and 1464B-06 are 
baseline TCLP analysis for quarry soil and surface soil samples, respectively. Sample 
1464C-05 is the solidified quarry soil sample after 14 days stabilization. For laboratory 
administrative purposes, the samples being analyzed have been assigned the following 
designators: 

Client Sample No.. 	 Lab Sample ID: 

• 

1464B-05 1464E-01 
1464B-06 1464E-02 
1464C-05 1464E-03 

Both sample ID's are included on each page of the report. 

Please contact Skip Cloninger at (404)244-0827 if you have any question's. Also, please refer 
to LSDG. number 1464E in future correspondence. 

Sincerely, 

ECOTEK LABORATORY SERVICES, INC. 

1A1Pkti../7 
Donald L. Di 
Quality Assurance Manager 

Mike Buchanan 	. 
• Laboratory Manager 

Enclosures. 
DLD/JMB/cjm 

QUALITY CONSCIOUS. QUICK TO RESPOND 
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CASE NARRATIVE FOR SEMI-VOLATILE ANALYSIS FOR TCLP COMPOUNDS 
• • USING EPA SW-846 METHOD 8270 PROTOCOLS • 

CLIENT: WTG 

LSDG: 1464E 

• SAMPLE(S): 1464B-05, 1464B-06, 1464C-05 

All semi-volatile organics were analyzed by GC/MS on one or more of the 
instruments listed below. 	 • 

Hewlett-Packard MSD 
	

Inst. ID. 7001 
Hewlett-Packard MSD 

	
Inst. ID. 7004 

Chromatography was performed on a 30m J & W fused silica DB-5 capillary,  column. 

Extraction was performed on an appropriate volume of the leachate solution to yield 
a detection level that is significantly below EPA's maximum allowable concentration 
limits for TCLP. compounds unless stated otherwise. 

Final extract concentration was performed by the nitrogen blowdown technique to a 
final volume of 1.0 ml unless stated otherwise. 

The reports of the semi-volatile TCLP compounds identified and quantified in the 
samples are contained in the following sections of the data package. 

Detection limits or practical quantitation limits (PQL's) are expressed in the final 
quantitation report as the minimum value that can be detected with confidence and 
are documented as < a stated value. Detection limits are factored' for initial sample 
volume and final extract volume alone with any necessary dilution. 

A leachate blank was extracted and analyzed with the sample batch and was found 
to be free of the TCLP compounds. 

The following exceptions and/or considerations should be noted for the sample group 
contained within. 

- Samples 1464B-05 and ORNL-QS-1 were reanalyzed using a 20x and 5x dilution 
respectively in order to get the Nitrobenzene concentration within the calibration 
range (for sample 1464B-05; 2,4-Dinitrotoluene was initially over the Calibration range 
in addition to Nitrobenzene). For this reason, the PQL has been elevated by the 
respective factor for the analvte(s). 
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CASE NARRATIVE FOR SEMI-VOLATILE ANALYSIS FOR TCLP COMPOUNDS 
USING EPA SW-846 METHOD 8270 PROTOCOLS 

CLIENT: WTG 	 LSDG: 1464E 

- The 2-Fluorophenol surrogate recovery was below the QC limit for sample 1464B-
05. Upon reanalysis, the surrogate was diluted out. All other surrogate recoveries 
were within acceptable QC limits. 

- Levels of 1,3,5-Trinitrobenzene (TNB) and 2.4,6-Trinitrotoluene (TNT) and 1.3- 
Dinitrobenzene (DNB) were detected in sample 1464B-05; sample ORNL-QS-1 
showed levels of TNB and DNB as well. Other non-TCLP target analytes were 
detected in the samples but not reported. 
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Sernivolatile TCLP Analytical Results 
40 CFR 261, June 29,1990 

. 	Client: 	WTG 	 Client Sample No.: 	1464C-05 	 . 

	

Lab Sample ID: 	1464E03 	 Client Reference No.: 	M.K.Ferguson 

	

Matrix: 	Water 	 Date Received: . October 21, 1991 

	

Dilution Factor: 	1 	. 	 Date Extracted: 	October 25, 1991 
I 

CAS Number Compound Name Result, 
mgll 

POL 
mgll 

MCL 
mgll 

Note 

106467 1,4-Dichlorobenzene BOL 0.009 7.5 

95487 2-Methylpheno! BOL 0.009 200 

108394 3-Methylphenol BOL 0.009 200 

106445 4-Methylphenol BOL 0.009 200 

NA Total-Methylphenol BOL 0.009 200 

67721 Hexachloroethane 	, BOL 0.009 3.0 

98953 Nitrobenzene 0.701 0.047 2.0 

87683 Hexachlorobutadiene BOL 0.009 0.5 

88062 2,4,6-Trichlorophenol BOL 0.009 2.0 

95954 2,4,5-Trichlorophenol BOL 0.047 400 

121142 2,4-Dinitrotoluene 0.015 0.009 0.13 

118741 Hexachlorobenzene BOL 0.009 0.13 

87865 Pentachlorophenol BOL 0.047 	- 100 

110861 Pyridine BOL 0:009 5.0 

MCL = Maximum Concentration Limit 
POL = Practical Quantitation Limit 
BOL = Below Quantitation Limit 

• = Indicates an estimated value when the mass spectral data indicate the presence of a 
compound that , meets the identification criteria in which the result is less than the practical 
quantization limit but greater than zero. 

Page 1 of 1 
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Semivolatile Surrogate Recovery Data  

Lab Sample ID: 	1464E03 	 Client Sample No.: 	1464C-05 

... 	, 

Surrogate Compound % Recovery OC Limits  Notes .  

Nitrobenzene-d5 61 35 - 114 

2-Fluorobiphenyl 66 43-116 

Terphenyl-d14 74 33-141 

Phenol-d6 23 10- 94 

2-Fluorophenol 28 21-100 

2,4,6-Tribromophenol 68 10-123 

D = Surrogate diluted Out 
*** = Surrogate recovery outside OC Limits 

Surrogates are compounds added to the sample prior to extraction to monitor the extraction efficiency. 
Lower surrogate recoveries may indicate possible matrix effect on the extraction procedure. 

• 

Attachment A 



• 

Client: Waste Technology Group 

Pro'ect/Case: M. K. Ferguson 

LSDG: 1464E 

Sample(s): 1464E01, 1464E02, 1464E03 

I I  0T-  k 
EcoTek Laboratory Servi .ces incoroorated 

CASE NARRATIVE FOR METALS ANALYSIS 
SW-846 Method 6010  

• Analysis - Metals analysis was performed for three TCLP extracts for TCLP metals. 
Samples were prepared and analyzed according to SW-846. The following methods and 
instruments were used for, analysis: 

Analysis 	 Instrument 	 Method 
ICP 	 TJA ICAP 61E 	 6010 
CVAA 	 TJA CVAA S-12 	 7470 

• QA/QC - All appropriate QC data was within acceptable control limits with the following 
exception: 

The extracted spike and spike duplicate exceeded the acceptable control limits by 
nearly 300%. Because the digested spike sample was within acceptable control limits, 
an extraction spike error is suspected. As a corrective action, a new extraction spike 
solution has been prepared. 

• General Discussion - None to report. 

• Analytical Difficulties - None to report. 



r-; 
EcoTeK LaDoratory Services incorporate° 

Client: WTG 
	

Sample Receipt Date: october 21, 1991 

LSDG: 1464E 
	

Client Reference No.: M. K. Ferguson 

HAZARDOUS WASTE CHARACTERISTICS 
(40 CFR 261, June 29, 1990) 

TCLP - Metals 

• 

Lab Sample ID 
Client Sample ID 

Maximum 
Concentration 

1464E01 
1464B-05 

(mg/L) TCLP Toxicity . 

Arsenic, mg/L As 5.0 	• <0.013 

Barium, mg/L Ba 100.0 1.39 

Cadmium, mg/L Cd 1.0 <0.002 

Chromium, mg/L Cr 5.0 0.012 

Lead, mg/L Pb 5.0 0.035 

• Mercury. mg/L  Hg 0.2 <0.0002 

Selenium. mg/L  Se 1.0 <0.019 

Silver, mg/L Ag 5.0 <0.004 
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EcoTek Laboratory Services incorporate1J 

Client WTG 	 Sample Receipt Date: october 21, 1991 

LSDG: 1464E 
	

Client Reference No.: M. K. Ferguson 

HAZARDOUS WASTE CHARACTERISTICS 
(40 CFR 261, June 29, 1990) 

TCLP- Metall ' 

Lab Sample . ID 
. 	Client Sample ID 

Maximum 
Concentration 

1464E02 	 • 
1464B-06 

(mg/L) TCLP Toxicity 

Arsenic, mg/L As . 	5.0 <0.013 

Barium, mg/L Ba 100.0 3.8 

Cadmium, mg/L Cd ' 1.0 - 	0.004 . 

Chromium, mg/L Cr 5.0 0.012 

Lead, mg/L Pb 5.0 <0.018 

Mercury, mg/L Hg 0.2 . 	<0.0002 

Selenium, mg/L Se 1.0 <0.019 

• Silver, mg/L Ag 5.0 . 	<0.004 

• 
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EcoTek Lamalor• Services incorporate:: 

Client: WTG 
	

Sample Receipt Date: october 21, 1991 

LSDG: 1464E 
	

Client Reference No.: M. K. Ferguson 

HAZARDOUS WASTE CHARACTERISTICS 
(40 CFR 261, June 29, 1990) 

TCLP - Metals 

Lab Sample ID 
Client Sample ID 

Maximum 
Concentration 

1464E03 
1464C-05 

(mg/L) TCLP Toxicity 
• 

Arsenic, mg/L As 5.0 <0.013 

Barium, mgIL Ba 100.0 2.22 

Cadmium, mg/L Cd 1.0 <0.002 

Chromium, mg/L Cr 5.0 0.066 

Lead, mg/L Pb 5.0 <0.018 

. Mercury, mg/L Ng 0.2 <0.0002 

Selenium, mg/L Se 1.0 <0.019 

Silver, mg/L Ag 5.0 <0.004 



A  s 	r  

October 11. 1991 

Mr. Raphael Soto 
Waste Technology Group 
1.00 Crescent Centre Parkway 
Suite 200 
Tucker, GA 30084 

Dear Mr. Soto: 

Enclosed along with this letter are the results for the sample(s) received September 23. 1991. 

Please contact Craig Johnson at (404)244-0827 if you have any questions. Also, please refer 
to LSDG number 1464D in future correspondence. 

Sincerely, 

ECOTEK LABORATORY SERVICES, INC. 

Donald L. Dihel 
Quality Asurance Manager 

Mike Buchanan 
Laboratory Manager 

Enclosures. 
DLD/JMB/cjm 

QUALITY CONK 	QUICK TO RESPOND 
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• EcoleK LaDorator, Serv.c .es  Incorporatet 

Client: WTG 
	

Sample Receipt Date: September 23, 1991 

LSDG: 1464D 
	

Client Reference No.: M. K. Ferguson 

HAZARDOUS WASTE CHARACTERISTICS 
(40 CFR 261, June 29, 1990) 

Lab Sample 1D 
Client Sample ID 

Maximum 
Concentration 

Level 

1464001 
ORNL RP# 1-2 

• TCLP Toxicity 

o-Cresol, mg/L 200.0 < 0.020 	• 

m-Cresol, mgIL 200.0 < 0.020 

p-Cresol, mg/L 200.0 < 0.020 

Total Cresol*, mg/L 200.0 NA 

1,4-Dichlorobenzene, mg/L 7.5 < 0.020 

2,4-Dinitrotoluene, mg/L 0.13 < 0.020 

Hexachlorobenzene, mgIL 0.13 < 0.020 

Hexachlorobutadiene, mg/L 0.5 < 0.020 

Hexachloroethane, mg/L 3.0 < 0.020 	• 

Nitrobenzene, mg/L 2.0 < 0.020 

Pentachlorophenol, mg/L. 100.0 - . < 0:100 

Pyridine, mg/L 5.0 < 0.020 

2,4,5-Trichlorophenol, mg/L 400.0 < 0.100 

2,4,6-Trichlorophenol, mg/L 2.0 < 0.020 

Arsenic, mg/L As 5.0 0.027 

Barium, mg/L Ba 100.0 0.911 

Cadmium, mg/L Cd 1.0 0.003 

Chromium, mgIL Cr 5.0 0.126 

Lead. mg/L Pb 5.0 <0.018 

Mercury, mg/L Hg 0.2 <0.0002 

Selenium, mg/L Se 1.0 0.026 

Silver, mg/L Ag 5.0 <0.004 

• = If the o-, m-, p-Cresol isomers cannoi - be differentiated, the Total Cresol is used. 



Lab Sample ID 
Client'Sample ID 

Maximum 
Concentration 

Level . 

1464D02 
ORNL RP# 2-2 

TCLP Toxicity 

o-Cresol, mg/L 200.0. < 0.020 
m-Cresol, mg/L 200.0 < 0.020 

• p-Cresol, mg/L 200.0 < 0.020 
Total Cresol*, mg1L .  200.0 NA 

1,4-Dichlorobenzene, mgfL 7.5 < 0.020 

• 2,4-Dinitrotoluene, mg/L. 0.13 	. < 0.020 
Hexachlorobenzene, mgIL 0.13 < 0.020 

Hexachlorobutadiene, mg/L 	• 0.5 < 0.020 

Hexachloroethane, mg/L 3.0 < 0.020 

Nitrobenzene, mg/L 2.0 	• • < 0.020 
Pentachlorophenol, mg/L 100.0 < 0.100 

Pyridine, mg/L  5.0 < 0.020 
2,4,5-Trichlorophenol, mg/L 400.0 < 0.100 
2,4,6-Trichlorophenol, mg/L 2.0 < 0.020 

Arsenic, mg/L As 5.0 0.036 
Barium, mg/L Ba • ..100.0 0.583 

Cadmium, mg/L Cd 1.0 <0.002 
Chromium, mg/L Cr 5.0 0.006 

Lead, mg/L Pb 5.0 <0.018 
Mercury, mg/L Hg 0.2 <0.0002 

Selenium, mg/L Se 1.0 0.043 
Silver, mg/L Ag 5.0 <0.004 

Pilaw  

. tart 
. Ec 	 SeNI:es inzo7pDratec 

Client: WTG 

LBDG: 1464D 

Sample Receipt Date: September 23, 1991 

Client Reference No.: M. K. Ferguson 

HAZARDOUS WASTE CHARACTERISTICS 
(40 CFR 261, June 29, 1990) 

• = If the o-, m-, p-Cresol isomers cannot be differentiated, the Total Cresol is used. 



rim 

EcoTeK 	Ser..ice ;n:0 70:Wale: 

Client: WTG 
	

Sample Receipt Date: September 23, 1991 

LSDG: 1464D 
	

Client Reference No.: M; K. Ferguson 

HAZARDOUS WASTE CHARACTERISTICS 
(40 CFR 261, June 29, 1990) 

Lab Sample ID 	. 
Client Sample ID 

Maximum 
Concentration 

Level 

1464D03 
ORNL RP# 3-2 

• TCLP Toxicity 

o-Cresol, mg/L 200.0 < 0.020 
m-Cresol, mg/L 200.0 . < 0.020 
p-Cresol, mg/L 200.0 • < 0.020 

Total Cresol•, mg/L 200.0 NA 
1,4-Dichlorobenzene, mg/L 7.5 < 0.020 
2,4-Dinitrotoluene, mg/L 0.13 < 0.020 

Hexachlorobenzene, mg/L 0.13 < 0.020 
Hexachlorobutadiene, mg/L 0.5 < 0.020 

Hexachloroethane, mg/L 3.0 <0.020 
Nitrobenzene, mg/L 2.0 < 0.020 

Pentachlorophenol, mg/L 100.0 <'0.100 
Pyridine, mg/L 5.0 < 0.020 

2,4,5-Trichlorophenol, mg/L 400.0 < 0.100 
2,4,6-Trichlorophenol, mg/L 2.0 < 0.020 

Arsenic, mg/L As 5.0 0.218 
Barium, mg/L Ba 100.0 1.44 

Cadmium, mg/L Cd 1.0 0.003 
Chromium, mg/L Cr 5.0 0.03 

Lead, mg/L Pb 5.0 <0.018 
Mercury, mg/L Hg 0.2 <0.0002 
Selenium, mg/L Se - 1.0 0.067 

Silver, mg/L Ag 5.0 0.011 

ie= If the o-, m- , p-Cresol isomers cannot be differentiated, the Total Cresol is used. 
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Client: WTG 	 Sample Receipt Date: September 23, 1991 S  
LSDG: -1464D 
	

ClientReference No.: M. K. Ferguson 

HAZARDOUS WASTE CHARACTERISTICS 
(40 CFR 261, June 29, 1990) 

Lab'Sample ID 
Client Sample ID 

Maximum 
Concentration 	- 

Level 

1464D04  
• ORNL RP# 4-2 

- 	. TCLP Toxicity 

o-Cresol, mg/L 200.0 < 0.020 

m-Cresol, mg/L 200.0 • < 0.020 

p. Cresol, mgIL 200.0. < 0.020 

Total Cresol', mgIL 200.0  . NA 

1,4-Dichlorobenzene, mg/L 7.5 - < 0.020 	. 

2,4-Dinitrotoluene, mgIL .0.13 < 0.020 

Hexachlorobenzene, mg/L 0.13 < 0.020 

Hexachlorobutadiene, rng/L 0.5 < 0.020 

Hexachloroethane, mg/L 3.0 , . 	< 0.020 

Nitrobenzene, mg/L 2.0 < 0.020 

• . Pentachlorophenol. mg/L  100.0 < 0.160 

Pyridine, mg/L 5.0 - < 0.020 

2,4,5-Trichlorophenol, mg/L 400.0 	- . 	< 0.100 

2,4,6-Trichlorophenol, mg/L 2.0 < 0.020 

Arsenic, mg/L As 5.0 0.017 

Barium, mg/L Ba 100.0 10.9 

Cadmium, mgll Cd 1.0 <0.002 	. 

Chromium, mgIL Cr 5.0 0.013 

Lead, mg/L Pb 5.0 <0.018 

Mercury, rr7gIL Hg 0.2 <0.0002 

Selenium, mg/L Se 1.0 	• 0.034 

Silver, mgll Ag 5.0 0.012 

• = If the o-, m-, p-Cresol isomers cannot be differentiated, the Total Crescil is used. 

• 
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COM-  k L51 
Ecolek Laoo!a:or) Services Incowra!et . 

CASE NARRATIVE FOR SEMI-VOLATILE ANALYSIS FOR TCLP COMPOUNDS 
'USING EPA SW-846 METHOD 8270 PROTOCOLS 

CLIENT: W.T.G. 

LSDG: 1464D 

SAMPLE(S): .ORNL RP #1-2., #2-2, #3-2, #4-2 .  

* All semi-volatile organics were analyzed by GC/MS on the instrument listed below. 

Hewlett-Packard MSD 	Inst. ID. 7001 

* Chromatography was performed on a 30m J & W fused silica DB-5 capillary column. 

• Extraction was performed on an appropriate volume of the leachate solution to yield 
a detection level that is significantly below EPA's maximum allowable concentration 
limits for TCLP compounds unless stated otherwise. 

Final extract concentration was performed by the nitrogen blowdown technique to a 
final volume of 1.0 or 2.0 ml to achieve the necessary PQL unless stated otherwise. 

The reports of the semi-volatile TCLP compounds identified and quantified in the 
samples are contained in the following sections of the data package. 

Detection limits or practical quantitation limits (PQL's) are expressed in the final 
quantitation report as the minimum value that can be detected with confidence and 
are documented as < a stated value. Detection limits are factored for initial sample 
volume and final extract volume along with any necessary dilution. 

One method blank and one leachate blank were extracted and analyzed with the 
sample batch and was found to be free of the TCLP compounds. 

The following exceptions and/or considerations should be noted for the sample group 
contained within. 

- Matrix spike duplicate (MSD) recovery for Hexachloroethane was below the lower 
limit established in SW-846 Method 8270; however, it was within the internally 
established limits of 14-82 % recovery. 

- The Nitrobenzene-d5 surrogate recovery was high for samples ORNL RP #2-2 and 
#3-2 due to, an interferring (non-target) peak which coeluted with the surrogate. All 
other recoveries were within acceptable QC limits. 



• 

Ez.cieK Laporatory Serv!ces !nccro:7atet 

CASE NARRATIVE FOR METALS ANALYSIS 

Client: Waste Technology Group 

Pro'ect/Case: M K Ferguson 

LSDG: 1464D 

Sample(s): 1464D01,1464D02,1464D03,1464D04 

• Analysis - Metals analysis was performed four TCLP leachate samples for TCLP metals. 
Samples were prepared and analyzed according to SW-846 Method 6010 and Method 
7470. The following methods and instruments were used for analysis: 

Analysis 	 Instrument 	 Method 
ICP 	 TJA ICAP 61E 	 6010 
GFAA for Mercury 	TJA SH - 12 CVAA 	 7470 

• QA/QC - All appropriate QC data was within acceptable control limits with the following 
exceptions: 

The extraction spike sample recoveries for Mercury failed low at 33.6% and 31.6%. 
The digestion spike sample recovery for Mercury was 85.6%. The duplicate spike 
recovery failed high at 149.0%. The LCSMS recovery for Mercury failed-at 126.0% 
while the LCSMSD was within acceptable limits. The failed spike recoveries for 
Mercury in the digested spikes and LCSMS's is believed to be caused by a slight 
contamination. However, because all of the sample concentrations for Mercury were 
below the instrument detection limit, a possible contamination was not investigated. 

The LCS recovery for Silver failed low at 72.2%. The failed LCS recovery is most 
likely due to precipitation of Silver Chloride with the addition of Hydrochloric acid. 
Because the spikes, and the LCSMSD recoveries were within acceptable limits, the 
problem appears to be isolated to the LCSMS, and does not affect the samples. 

• General Discussion - Mercury analysis was preformed on a Thermo Jarrel Ash SH-12 
using Smith Hieftje background correction. All other elements were analyzed for using 
a Thermo Jarrel Ash ICAP 61E. 

• Analytical Difficulties - None to report, 
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SEMI-VOLATILE 
QC .  



111"" 	 s 	E 

I*■+-n VP 	-7==. 
[curet,. I iihoyini Sr''p' 	Ilicor Mu ale(' 

Client: WTG 

LSDG: 1464D 

SEM/VOLATILE SURROGATE PERCENT RECOVERY 

Surrogates are compounds added to the sample prior to extraction to monitor the extraction efficiency. 
Lower surrogate recoveries may indicate possible matrix effect on the extraction procedure. 
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EcCreis LaDorator) Servi:es Inccrpraiec 

Client: WTG 
	

Sample Receipt Date: September 23, 1991 

LSDG: 1464D 
	

Client Reference No.: M. K. Ferguson 

HAZARDOUS WASTE CHARACTERISTICS 
(40 CFR 261, June 29, 1990) 

Lab Sample ID 
Client Sample ID 

. 
. 

Maximum • 
Concentration  

Level. 	• 

01192401  
TCLP Blank 

.TCLP Toxicity 

o-Cresol, mg/L 200.0 < 0.020 
m-Cresol, mg/L t  .200.0 < 0.020 
p-Cresol, mg/L 	• 200.0 < 0.020. 
Total Cresol*, mg/L • 200.0 NA 
1,4-Dichlorobenzene, mg/L 7.5 <,0.020 

• 2,4-Dinitrotoluene, mg/L 0.13  < 0.020 
Hexachlorobenzene, mg/L 0.13 < 0.020 
Hexachlorobutadiene, mg/L 0.5 < 0.020 
Hexachloroethane, mg/L 	V 3.0 < 0.020 - 
Nitrobenzene, mg/L ' 2.0 < 0.020 
Pentachlorophenol, mg/L 100.0 < 0.100 
Pyridine, mg/L • 5.0 < 0.020 
2,4,5-Trichlorophenol, mg/L . • 400.0 	. < 0.100 
2,4,6-Trichlorophenol, mg/L 	• _ . 	2.0 	• V 	 < 0.020 

* = If the o-, m-, p-Cresol isomers cannot be differentiated, the Total Cresol is used. 
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• billing/4T. 1114%"■-kk 
EcoTek LaDoratory Services incorporated • 

.Semivolatile QC Spike Data 

Client WTG 	 Client Sample ID: ORNL RP *1-2 
Lab Sample ID: 7464D01 	 . 	Client Reference No.: M.K. Ferguson 

Method: TCLP, 8270 

Compound Matrix Spike 

• % Recovery 

Matrix Spike Duplicate 

% Recovery 

% Recovery 

OC Lmits * 

Relative Percent Difference 

RPD 

Total Cresol*, mg/L 51.0 38.6 NA 27.7 

1,4-Dichlorobenzene, mg/L 66.7 48.7 37-106 31.2 

2.4-Dinitrotoluene, mg/L 64.8 52.3 48-127 21.3 

10 ;xachlorobenzene, mg/L 81.3 65.4 . 	8-142 21.7 

Hexachlorobutadiene, mg/L 66.1 49.6 38-102 28.5 

Hexachloroethane. mg/L 67.6 48.3 55-100 33.3 

Nitrobenzene, mg/L 74.2 57.9 . 	54-158 24.7 

Pentachlorophenol, mg/L 80.2 62.2 38-152 25.3 

Pyridine, mg/L 57.2 40.6 NA 33.8 

2.4,5-Trichlorophenol, mg/L 67.7 54.3 NA 22.0 

2,4,6-Trichlorophenol, mgIL 73.7 58.7 52-129 22.6 

* Based upon SW-846, Method 8270, Table 6 
D = Detected 
NA= Not available 
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Ec3Tei.. Laoorazxy Services InclorporaleC 

Client: Waste Technology Group 	 Sample Receipt Date: September 23, 1991 

LSDG: 1464D 
	

Date of Analysis: October 9, 1991 

Method: SW-846 Method 6010 

Duplicate Analytical Results 

Lab 
Sample 

ID 

Client • 
Sample 

ID 
Analyte 

Date 
of 

Analysis 

Sample 
Result 
(mg/I) 

Duplicate 
Result 
(mg/I) 

%RPD 

146401 ORNL RP #1-2 Arsenic 10/9/91 0.027 0.017 NA* 

146401 ORNL RP #1-2 Barium 10/9/91 0.911 0.899 1.3 

146407. ORNL RP #1-2 Cadmium 	. 10/9/91 0.003 <0.002 NA* 

146401 ORNL RP #1-2 Chromium 10/9/91 0.126 0.122 . 	2.6 

146401 ORNL RP #1-2 Lead 10/9/91 <0.018 <0.018 NA* 

146402 ORNL RP #4-2 Mercury 10/7/91 <0.0002 <0.0002 NA* 

146401 ORNL RP #1-2 Selenium 1019/91 0.026 0.023 10.9 

146401 ORNL RP #1-2 Silver 10/9/91 <0.004 <0.004 ,  NA• • 

• = % RPD not applicable when less than 10 times IDL. 
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Crniek Laboralmy Sprvicrr; IfIcorpotaled 

Client: Waste Technology Group . 	 Sample Receipt Date: September 23, 1991 

LSDG: 14640 
	 Date of Analysis: October 9, 1991 

Method: SW-846 Method 6010 

LCS/LCSD ANALYTICAL RESULTS 

Spike Compound Spike Amount 
(mg/1) 

Spiked 
Result 
(mg/I) 
(LCS) 

% Spike 
Recovery . 	. 

(LCS) 

Duplicate Spike 
Result  
(mg/I) •  

(LCSD) 

% Spike 
Recovery 

_ 	(LCSD) 

cioRPD 

Arsenic 1 0.891 89.1 0.938 93.8 5.1 

Barium 1 0.914 91.4 0.951 95.1 

Cadmium 0.882 88.2 0.925 92.5 4.7 

Chromium 1 0.905 90.5 0.951 95.1 4 

Lead - 1 0.904 90.4 0.943 . 	94.3 4.2 - 

Selenium 1 0.866 86.6 	- 0.914 91.4 5.4 

Silver 1 • . 0.901 . 	90.1 0.722 72.2 22.1 

Mercury 0.001 0.0013  126 0.0011 113 10.9 

LCS = Laboratory Control Standard (water matrix spike) 
LCSD = Laboratory Control Standard. Duplicate (water matrix spike duplicate) 
% Recovery Acceptable Limit - 80 - 120 
% RPD Acceptable Limit - <20 

• 
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Client: WTG 

LSDG: 1464D 

Method: SW-846 Method 6010 

Sample Receipt Date: September 23, 1991 

Date of Analysis: October 9, 1991 

Method Blank Analytical Results 

Method Blank - Analyte Concentration 
(mg11) 

Detection Limit 
(mgli) __  

Arsenic <0.013 0.013  
Barium <0.001 0.001 

Cadmium <0.002 0.002 

Chromium 0.004 0.003 

Lead <0.018 0.018 

Mercury <0.0002 0.0002 

Selenium <0.018 .... 0.018 

Silver 0.008 0.004 
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i6Corek [coo I Ammo' y Svivicrs Incorporated 

Client: Waste Technology Group 
	 Sample Receipt Date: September 23, 1991 

LSDG: 1464D 
	

Date of Analysis: October 9, 1991 

Method: SW-846 Method 6010 

MATRIX SPIKE / MATRIX SPIKE DUPLICATE ANALYTICAL RESULTS 

Lab Sample ID:1464001 ( Mercury = 1464004) 
Client Sample ID: ORNL RP #1-2 (Mercury = ORNL RP #4-2 	• 

Spike Compound Spike Amount 
(mg11) 

Unspiked 
Sample Result 

(mg/I) 

. 	Spiked 
Sample Result 

(ndll) 
• (MS) 

" % Spike 
Recovery 

(MS) 

Duplicate Spike 
Sample Result . 

(mg/1) 
(MSD) 

% Spike . 
Recovery 

(MSD) 

%RPD 

• 4 

Arsenic 1 0.027 0.907 87.9 0.865 83.8 4.8 

Barium 1 0.911 • 1.74 82.4 1.65 73.9 5 

Cadmium 1 0.003 0.863 • 86 0.821 81.7 5.1' 

Chromium 1 0.126 0.948 82.2 0.901 	- 77.5 5. 1 

Lead 7 <0.018 0.874 87.4 0.822 82.2 

Selenium 1 0.026 0.962 93.6 	• 0.902 87.6 6.4 

Silver 1 <0.004 • 0.84 84.1 0.794 79.4 5. 7 

Mercury 0.001 . 	<0.0002 _ 	0.0015 149 • 0.0009 85.6 54 

% Recovery Acceptable Limit: 75 - 125 
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November 19, 1991 

Mr. Raphael Soto 
Waste Technology Group 
100 Crescent Centre Parkway 
Suite 200 
Tucker, GA 30084 

Dear Mr. Soto: 

Enclosed along with this ,letter are the results for the sample(s) received November 4, 1991. 

Please contact Craig Johnson at (404)244-0827 if you have any questions. Also, please refer 
to LSDG number 1464F in future correspondence. 

Sincerely, 

TTEK LABORATORY SERVICES, INC. 

Donald L. Dihel 
Quality Assurance Manager 

Mike Buchanan 
Laboratory Manager 

Enclosures. 
DLD/JM13/cjm 

QUALITY CONSCIOUS. QUICK-TO RESPOND 

.. 	- 
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CASE NARRATIVE FOR SEMI-VOLATILE ANALYSIS FOR TCLP COMPOUNDS 
USING EPA SW-846 METHOD 8270 PROTOCOLS  

CLIENT: WI G 
• 

LSDG: 1464F 

SAMPLE(S): ORNL-QS-2 

* All semi-volatile organics were analyzed by GC/MS on one or more of the 
instruments listed below. 

Hewlett-Packard MSD 	Inst. ID. 7001 
Hewlett-Packard .MSD 	Inst. ID. 7004 

• Chromatography was performed on a 30m J & W fused silica DB-5 capillary column: 

• Extraction was performed on an appropriate volume of the leachate solution to yield 
a detection level that is significantly below EPA's maximum allowable concentration 
limits for TCLP compounds unless stated otherwise. 

• Final extract concentration was performed by the nitrogen blowdown technique to a 
final volume of 1.0 ml unless stated otherwise. 

The reports of the semi-volatile TCLP compounds identified and quantified in the 
samples are contained in the following sections of the data package. 

• Detection limits or practical quantitation limits (PQL's) are expressed in the final 
quantitation report as the minimum value that can be detected with confidence and 
are documented as < a stated value. Detection limits are factored for initial sample 
volume and final extract volume along with any necessary dilution. 

A leachate blank was extracted and analyzed with the sample batch and was found 
to be free of the TCLP compounds. 

The following exceptions and/or considerations should be noted for the sample group 
contained within. 

- Sample ORNL-QS-2 was reanalyzed using a 10x dilution in order to get the 
Nitrobenzene concentration within the calibration range. For this reason,, the PQL 
for nitrobenzene has been elevated by a factor of ten. For reporting purposes, both 
analyses were used in order to achieve the lowest detection limit for all other TCLP 
analytes. 
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CASE NARRATIVE FOR SEMI-VOLATILE ANALYSIS FOR TCLP COMPOUNDS 
USING EPA SW-846 METHOD 8270 PROTOCOLS 

CLIENT: WTG 	 LSDG: 1464F 

- All surrogate recoveries were within acceptable QC limits. 

- All matrix spike recoveries were within acceptable QC limits. 



EcoTer. Laboraiory Services Incorporated 

Seinivolatile TCLP.Analsetical Results. 
40 CFR 261, June 29,1990: 

	

Client: 	ATG 	. 	 Client Sample No.: 	ORNL-0S-2 

	

Lab Sample ID: 	1464F01 	 Client Reference No.: 	M.K.Ferguson 

	

Matrix: 	Water 	 - Date Received: 	November 4, 1991 

	

Dilution Factor: 	1 	 Date Extracted: 	November 8, 1991 

CAS Number ., Compound 	 .  ame - 	• 	. . 	. 	- 
Result.  
mg/1:' 

. 	POL. - 
mgli:. 

MCL 
mg/1  

Note 

106467 1,4-Dichlorobenzene BOL 0.010 7.5 

95487 2-Methylphenol BOL 0.010 200 

108394  3-Methylphenol BOL 0.010 200 

106445 4-Methylphenol BOL 0.010 200 

NA Total-Methylphenol BOL a.010 200 

67721 Hexachloroethane BOL 0.010 3.0 

98953. Nitrobenzene 0.813 '0.100 . 	2.0 

87683 Hexachlorobutadiene BOL 0.010 0.5 

88062 2,4,6-Trichlorophenol BOL 0.010 2.0 

95954  2,4,5-Trichlorophenol BOL 0.049 400 

121142 2,4-Dinitrotoluene 0.017 0.010 0.13 

118741 Hexachlorobenzene BOL 0.010 0.13 

87865 Pentachlorophenol BOL 0.049 100 

110861 Pyridine BOL 0.010 5.0 

MCL = Maximum Concentration Limit 
PQL = Practical Quantitation Limit 
BOL = Below Quantitation Limit 

• = Indicates an estimated value when the mass spectral data indicate the presence of a 
compound that meets the identification criteria in which the result is less than the practical 
quantitation limit but greater than zero. 

Page 1 of 1 



EcoTei. LanDra ,.3ry Services 

Semivolatile Surrogate Recovery Data 

Lab Sample ID: 	01180501 	 Client Sample No.: 	Leachate Blank 

Surrogate Compound % Recovery DC Limits Notes• 

Nitrobenzene-d5 75 35-114 

2-Fluorobiphenyl 78 43-116 

Terphenyl-d14 75 33-141 

Phenol-d6 35 10- 94 

2-Fluorophenol 47 21-100 

2,4,6-Tribromophenol 68 ' 10-123 

D = Surrogate diluted out 
*** = Surrogate recovery outside OC Limits 

Surrogates are compounds added to the sample prior to extraction to monitor the extraction efficiency. 
Lower surrogate recoveries may indicate possible matrix effect on the extraction procedure. 

Attachment A 



TCLP QC DATA 

	

Client ATG 	 Client Sample ID: ORNL-QS-2 • 

	

Lab Sample ID: 1464F01 	 Client Reference No.: M.K.Ferguson 
Method: 8270 

Compound Matrix Spike 

% Recovery 

% Recovery 

• QC Lmits • 

Total Cresol*, mg/L. 10.8 NA 

1,4-Dichlorobenzene, mg/L 92.6 37-106 

2,4-Dinitrotoluene, mg/L 108.1 48-127 

Hexachlorobenzene, mgIL 66.3 8-142 

Hexachlorobutadiene, mg/L 77.4 38-102 

Hexachloroethane, mgIL 81.8 55-100 

Nitrobenzene, mgIL 156.5 54-158 

Pentachlorophenol, mgIL 116.4 38-152 

Pyridine, mg1L 45.4 - 	NA 

2,4,5-Trichlorophenol, mgIL 94.4 NA 

2,4,6-Trichlorophenol, mg/L 97.3 52-129 

.E.COTeK 
-- 

EcoTek Laooratory Services Incorporated 

• Based upon SW-846, Method 8270, Table 6 
D = Detected 
NA= Not available 
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EcoTek Laporaior.Ser., !:es !ncoroora ,,eo. 

CASE NARRATIVE FOR METALS ANALYSIS 
Method SW-846  

Client: Waste Technology Group 

Frolect/Case: M. K. Ferguson 

LSDG: 1464F 

Sample(s): 1464F01 

• Analysis - Metals analysis was performed for one TCLP extract for TCLP metals. 
Samples were prepared and analyzed according to SW-846. The following Methods and 
instruments were used for analysis: 

Analysis 	 Instrument 	 Method 
ICP 	 TJA ICAP 61E 	 6010 
CVAA 	 TJA CVAA S-12 	 7470 

• QA/QC - All appropriate QC data was within acceptable control limits. 

General Discussion - None to report. 

• Analytical Difficulties - None to report. 
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EcoTek LaDoiatory Services incorporated 

Client: ATG 

LSDG: 1464F 

Client Reference No.: M.K. Ferguson 

Sample Receipt Date: November 4, 1991 

Method: SW 846 • 

ANALYTICAL RESULTS 
Analytical Results 

Lab Sample ID 
Client Sample ID 1464F01 

ORNL-QS-2 

. 
Detection 

Limit 
(mg/L) Metals 

. (mgIL) 

Arsenic <0.013 
. 	. 

0.013 

Barium • 	0.669 0.001 

Cadmium 	• <0.002 . 0.002 

Chromium 0.0822 0.002 

Lead . 	<0.018 0.018 

Mercury <0.0004 0.0002 	- 

Selenium <0.019 0.019 

Silver <0.004 0.004 



rim 

EcoTek Lavatory' Services Incorporated 

Client: ATG 
	

Sample Receipt Date: November 4, 1991 

LSDG: 1464F 
	

Method: SW 846 

Client Reference No.: M.K. Ferguson 

ANALYTICAL RESULTS 
Duplicate Results 

Lab Sample ID 
Client Sample. ID 1464F01 

ORNL-QS-2 
1464F01D 
Duplicate 

Relative 
Percent 

Difference 
(RPD) 

Detection .  

Limit 
(mg/L) Metals 

(mg/`)  

Arsenic <0.013 <0.013 N/A 0.013 

Barium 0.669 0.677 7.20% 0.001 .  

Cadmium <0.002 <0.002 N/A 0.002 

Chromium 0.0822 0.0836 1.60% 0.002 

Lead <0.018 <0.018 N/A 0.018 

. Mercury <0.0004 <0.0004 N/A 0.0002 

Selenium <0.019 <0.079 N/A 0.019 

Silver <0.004 <0.004 N/A 0.004 

• 
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EcoTek Laboralory Services Incorporated 

Client: ATG 
	 Sample Receipt Date: November 4, 1991 

LSDG: 1464F 
	 Method: SW 846 

Client Reference No.: M.K. Ferguson 

ANALYTICAL RESULTS 
Matrix Spike/Matrix Spike Duplicate 

Lab Sample ID 
Client Sample ID 

Metals 
(m IL) 

Spike 
Conc 

(mgIL) 

1464F01 
ORNL-QS-2 

1464F01S 
Spike 

Spike 
Recovery 

1464F01SD 
Spike Dup. 

Spike 
Recovery 

Relative 
Percent 

Arsenic 1.0 <0.013 0.947 94.7% 0.938 93.8% 1.0% 

Barium 1.0 0.669 1.59 92.1% 1.58 91.1% 0.6% 

Cadmium 1.0 <0.002 0.892 89.2% 0.901 90.1% 1.0% 

Chromium 1.0 0.0822 0.921 83.9% 0.935' 85.3% 1.5% 

Lead 1.0 <0.018 0.856  85.6% 0.876 87.6% 2.3% 

Mercury 0.002 <0.0004 0.0022 110.0% 0.00216 108.0% .1.8% 

Selenium 1.0 <0.019 0.955 95.5% 0.959 .  95.9% 0.4% 

Silver 1.0 <0.004 0.841 84.1%  0.845 84.5% 0.5% ' 
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EC,  Cis 
SeN:•:.es I•corporate.: 

November 25, 1991 

• 	
. 	. 

Mr. Raphael Soto 
Waste Technology Group . 
100 Crescent. Centre Parkway • 
Suite 200 
Tucker,..GA 30084 

Dear Mr. Soto: 

Enclosed alone with this letter are the results for the sarnple(s) received November 13. 1991. 

Please contact Skip Cloninger at (404)244-0827 if you have any questions. Also. please refer 
to LSDG number 1464G in future correspondence. 

Sincerely, 

ECOTEK LABORATORY SERVICES, INC. . 

Donald L. Dihel 
Quality Assurance Manager 

/a 	. • 
Mike Buchanan . 
Laboratory Manager 

Enclosures. 
DLD/JMB/cjm 

QUALITY CONSCIOUS. QUICK TO RESPOND 



Esc..Te.LaDoralory 	incorpo:ated 

CASE NARRATIVE FOR SEMI-VOLATILE ANALYSIS FOR TCLP COMPOUNDS 
USING EPA SW-846 METHOD 8270 PROTOCOLS  

CLIENT:  VVTG 

LSDG:  1464G 

CASE: 	M.K. Ferguson 

▪ All semi-volatile organics were analyzed by GC/MS on one or more of the 
instruments listed below. 

Hewlett-Packard MSD 
	

Inst. ID. 7001 
Hewlett-Packard MSD 

	
Inst. ID. 7004 

• Chromatography was performed on a 30m J & W. fused silica DB-5 capillary column. 

Extraction was performed on an appropriate volume of the leachate solution to yield 
a detection level that is significantly below EPA's maximum allowable concentration 
limits for TCLP compounds unless stated otherwise. 

• Final extract concentration was performed by the nitrogen blowdown technique to a 
final volume of 1.0 ml unless stated otherwise. 

The reports of the semi-volatile TCLP compounds identified and quantified in the 
samples are contained in , the following sections of the data package. 

• Detection limits or practical quantitation limits (PQL's) are expressed in the final 
quantitation report as the minimum value that can be detected with confidence. 
PQLs are factored for initial sample volume and final extract volume along with any 
necessary dilution. 

• A leachate blank was extracted and analyzed with the sample batch and was found 
to be free of the TCLP compounds. 

The following exceptions and/or consideiations should be noted for the sample group 
contained within. 

- All surrogate recoveries were within acceptable QC limits. 

- All matrix spike recoveries were within acceptable QC limits. 
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EcoTek. Laboratory Serv,ces Incorporated 

Sernivolatile TCLP Analytical Results 
• 40 CFR 261, June 29,1990 

• • 	C:ient: 	WTG 	• Client Sample No.: 	OP-11-4-1 

	

Lab Sample ID: 	1464G01 	 • Client Reference No.: 	M.K.Ferguson 

• Matrix: 	Water 	 Date Received: 	November 13,1991 

	

Dilution Factor: 	1 	 Date Extracted: 	November 18,1991 

CAS Number 
. 

. Compound Name 
......w 

Result 
• mg/I 

POL 
mg/1 

MCL 
mg/1 

Note 

106467 1,4-Dichlorobenzene BOL 0.010 7.5 

95487 2-Methy/phenol BOL 0.010 200 

108394 3-Methylphenol &X 0.010 200 

106445 4-MethylPhenol BOL 0.010 200 

NA Total-Methylphenol BOL • 0.010 200 

67721 Hexachloroethane BOL - 0.010 3.0 

98953 Nitrobenzene BOL 0.010 2.0 

87683 Hexachlorobutadiene BQL 0.010 . 	0.5 

88062 2,4,6-Trichlorophenol BOL 0.010 2.0 

95954 2,4,5-Trichlorophenol BOL 0.048 400 

121142 2,4-Dinitrotoluene BQL 0.010  0.13 

118741 Hexachlorobenzene* BOL 0.010 0.13 

87865 Pentachlorophenol BQL 0.048 100 

110861 Pyridine BOL 0.010 5.0 

MCL = Maximum Concentration Limit 
POL = Practical Quantitation Limit 
BOL = Below Quantitation Limit 

= Indicates an estimated value when the mass spectral data indicate the presence of a 
compound that meets the identification criteria in which the result is less than the practical 
quantitation limit but greater than zero. 

Page 1 of 1 



aCoirc.-ouk 
Ecolek Laboratory Services Incorpcatec 

Semivolatile Surrogate Recovery Data 

Lab Sample ID: 	1464G01 	 Client Sample No.: 	OP-I1-4-1 

Surrogate Compound % Recovery OC Limits Notes 
....= 

Nitrobenzene-d5 ' 84 35-114 

2-Fluoroblphenyl 88 43-116 

Terphenyl-d14 76 33-141 

Phenol-d6 40 10- 94 

2-Fluorophenol 28 21-100 

2,4.6-Tribromophenol 57 10-123 

D = Surrogate diluted out 
*** = Surrogate recovery outside OC Limits 

Surrogates are compounds added to the sample prior to extraction to monitor the extraction efficiency. 
Lower surrogate recoveries may indicate possible matrix effect on the extraction procedure. 

Attachment A 



EcoTet LaDoraIn Services IncoTPorateC 

Sernivolatile ICLP Analytical Results 
-40 CFR 261, June 29,1990 

	

Client: 	WTG 	Client Sample No.: 	OP-11-6-7 

	

Lab Sample ID: 	1464G02 	 Client Reference No.: 	M.K.Ferguson 

	

Matrix: 	. Water 	 Date Received: 	November 13,1991 	. 

	

Dilution Factor: 	1 	 Date . Extracted: 	November 18,1991 

CAS Number Compound Name Result 
• mg/I 

POL 
mg/I 

MCI. 
mg/I  • 

Note 

106467 .  1,4-Dichlorobenzene BOL 0.009 7.5 

95487 2-Methytphenol• BOL ,0.009 200 

108394 3-Methylpheno! BOL 0.009 200 

106445 4-Methylphenol BOL 0.009 200 

NA Total-Methytphenol BOL 0.009 200 

67721 Hexachloroethane. BOL 0.009 3.0 

98953 Nitrobenzene BOL 0.009 2.0 

87683 Hexachlorobutadiene BOL  • 0.009 0.5 

88062 24,6-Trichlorophenol BOL 0.009 2.0 

95954 . 2,4,5-Trichlorophenol BOL 	• 0.047  400 

121142 2,4-Dinitrotoluene BOL 0.009 0.13 

118741 Hexachlorobenzene BOL 0.009 0.13 

87865 Pentachlorophenol BOL 0.047 100 

110861 Pyridine BOL 0.009 5.0 

MCL = Maximum Concentration Limit .  
POL = Practical Ouantitation Limit 
BOL = Below Ouantitation Limit 

Indicates an estimated value when the mass spectral data indicate the presence of a 
compound that meets the identification criteria in which the result is less than the practical 
quantitation limit but greater than zero. 

Page 1 of 1 
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EcoTek Leporalory Sermzes Incc!poTa!eci 

Semivc;atile Surrogate Recovery Data 

, 
Lab Sample ID: 	1464G02 	Client Sample No.: 	OP-11-6-1 

Surrogate Compound 
• 

% Recovery .0C Limits 
......=., 

35-114 

Notes 

Nitrobenzene-d5 77 

2-Fluorobiphenyl 80 43-116 

Terphenyl-d14 45 33-141 

Phenol-d6 38 10- 94 

2-Fluorophenol 51 21-100 

2,4,6-Tribromophenol 90 10-123 

D = Surrogate diluted out 
•** = Surrogate recovery outside OC Limits 

Surrogates-are compounds added to the sample prior to extraction to monitor the extraction efficiency. 
Lower surrogate recoveries may indicate possible matrix effect on the extraction procedure. 

Attachment A 
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Ecalek Laboratory Services Incorporated 

Semivolatile TCLP Analytical Results 
40 CFR 261, June 29,1990 . 

	

Client: 	WTG 	 Client Sample No.: 	OP-///-5-1 

	

Lab Sample ID: 	1464G03 	 Client Reference No.: 	M.K.Ferguson .  

	

Matrix: 	Water 	 Date Received: 	November 13,1991 

	

Dilution Factor: 	1 	 Date Extracted: 	November 20,1991 

CAS Number 

_ 
Compound Name Result 

mg/I 
POL 
mgll . 	.. 

MCL 
mgll 

Note 

106467 1,4-Dichlorobenzene BOL 0.011 7.5 

95487 2-Methylphenol • BQL 0.011 200 

108394 3-Methylphenol • BQL 0.011 200 

106445 4-Methylphenol BOL 0.011 200 

NA Total-Methylphenol BOL  0.011 200 

67721 Hexachloroethane • 	BOL 0.011 3.0 

98953 Nitrobenzene BOL 0.011 2.0 

87683 Hexachlorobutadiene BOL 0.011 0.5 

88062 2,4,6-Trichlorophenol BOL '.0.011 2.0 

95954 . 2,4,5-Trichlorophenol BOL 0.054 400 

121142 2,4-Dinitrotoluene BQL. 0.011 , 0.13 

118741 Hexachlorobenzene BOL 0.011 0.13 

87865 Pentachlorophenol BOL 0.054 100 

110861 Pyridine BOL 0.011 5.0 

MCL = Maximum Concentration Limit 
POL = Practical Ouantitation Limit 
BOL = Below Quantitation Limit 

= Indicates an estimated value when the mass spectral data indicate the presence of a 
compound that meets the identification criteria in which the result is less than the practical 
quantitation limit but greater than zero. 

Page 1 of 1 
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EcoTek LaDcrwor) Serv!:es in:wooralec 

Semivolatile Surrogate, Recovery Data 

Lab Sample ID: 	1464G03 	 Client Sample No.: 	OP-III-5-1 

Surrogate Compound % Recovery OC Limits Notes 

Nitrobenzene-d5 81 35-114 

2-Fluorobiphenyl 83 43-116 

Terphenyl-d14 86 33-141 

Phenol-d6 44 10- 94 

2-Fluorophenol 34 21 - 100 

2,4,6-Tribromophenol 
• 

46 10-123 

D = Surrogate diluted out 
"w = Surrogate recovery outside OC Limits 

Surrogates are compounds added to the sample prior to extraction to monitor the extraction efficiency. 
Lower surrogate recoveries may indicate possible matrix effect on the extraction procedure. 

• 	 Attachment A 
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EcoTek Latnralory Services Incorporated 

Semivolatile TCLP Analytical Results 
40 CFR 261, June 29,1990 

	

Client: 	WTG 	_ 	Client Sample No.: 	OP-Ill-6-1 

	

Lab Sample ID: 	1464G04 	 Client Reference No.: 	M.K.Ferguson 

	

Matrix: 	Water 	 Date Received: 	November 13,1991 

	

Dilution Factor: 	1 	 Date Extracted: 	November 18,1991 
AM= 

■=1= 	 =Z=NI 
CAS Number 	Compound Name 	' 	Result 	POL 	MCL 	Note 

mgll 	 mgll 	mg11 

106467 	1,4-Dichlorobenzene 	BOL 	 0.010 	7.5 
 

95487 	2-Methylphenol 	 BQL 	 0.010 	200 

108394 	3-Methylphenol 	 BOL 	 0.010 	200 

106445 	4-Methylphenol 	 BOL 	p.m 0 	200 

NA 	Total-Methylphenol 	BOL 	 0.010 	200 

67721 	Hexachloroethane 	 BQL 	 0.010 	' 3.0 

98953 	Nitrobenzene 	 BOL 	 0.010 	2.0 

87683 	Hexachlorobutadiene 	BQL 	 0.010 	0.5 

88062 	2,4,6-Trichlorophenol 	BOL 	 0.010 	2.0 

95954 	2,4,5-Trichlorophenol 	BOL 	 0.048 	400 

121142 	2,4-Dinitrotoluene 	 BQL 	 0.010 	0.13 

118741 	Hexachlorobenzene 	BOL 	 0.010 	0.13 

87865 	Pentachlorophenol 	BOL 	 0.048 	100 

110861 	Pyridine 	 BOL 	 0.010 	5.0 

• MCL = Maximum Concentration Limit 
POL = Practical Quantization Limit 
BQL = Below Quantization Limit 

= Indicates an estimated value when the mass spectral data indicate the presence of a 
compound that meets the identification criteria in which the result is less than the practical 
quantitation limit but greater than zero. 

Paoe 1 of 1 
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Euirek Laboralory•Services Incorporated 

Semivolatile Surrogate Recovery Data 

Lab Sample ID: 	1464G04 	 Client Sample No.: 	OP-11I-6-1  

Surrogate Compound 	• % Recovery OC Limits Notes 

■ 

Nitrobenzene-d5 84. 35-114 

2-Fluorobiphenyl 86 43-116 

Terphenyl-d14 55 33-141 
• 

Phenol-d6 39 10-.94 . 

2-Fluorophenol 22 21-100 

2,4,6-Tribromophenol 17 10-123 	' 

D = Surrogate diluted out 	• 
•** = Surrogate recovery outside OC Limits 

Surrogates are compounds added to the sample prior to extraction to monitor the extraction efficiency. -  
Lower surrogate recoveries may indicate possible matrix effect on the extraction procedure. 

Attachment A 



Sernivolatile TCLP Analytical Results 
40 CFR 251, June 29,1990 

Client: WTG Client Sample No.: OP-l-3-2 
Lab Sample ID: 1464G05 Client Reference No.: M.K.Ferguson 

Matrix: Water Date Received: November 13,1991 
Dilution Factor: 1 Date Extracted: November 18,1991 

CAS Number Compound Name Result 
mg11 

• 

106467 1,4-Dichlorobenzene .  BOL 

95487 2-Methylphenol BQL 

108394 3-Methylphenol BOL 

106445 4-Methyiphenol BOL 

NA Total-Methylphenol BQL 

67721 Hexachloroethane BOL 

98953 Nitrobenzene BOL 

87683 Hexachlorobutadiene SOL 

88062 2,4,6-Trichlorophenol BQL 

95954 2,4,5-Trichlorophenol BOL 

121142 2,4-Dinitrotoluene BOL 

118741 Hexachlorobenzene BOL 

87865 Pentachlorophenol SOL 

110861 Pyridine BOL 

POL 
mgll 

MCI. 
mgll 

Note 

0. 0 1 0 7.5 

0.010 200 

0.010 200 

0.010 200 

0.010 200 

0.010 3.0 

0.010 2.0 

0.010 0.5 

0.010 2.0 

0.049 400 

0.010 0.13 

0.010 0.13 

0.049 100 

0.010 5.0 

= = 

Ecciek Laoorator• Serv:ces Incorporate; 

MCL = 'Maximum Concentration Limit 
POL = Practical Quantitation Limit 
BQL = Below Quantitation Limit 

• = Indicates an estimated value when the mass spectral data indicate the presence of a 
compound that meets the identification criteria in which the result is less than the practical 
quantitation limit but greater than zero. 

Page 1 of 1 
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.EcoTek Labcratory Services Incorporaied 

Semivolatile Surrogate Recovery Data 

Lab Sample ID: 	1464G05 	 Client Sample No.: 	OP-l-3-2 

Surrogate Compound % Recovery QC Limits Notes 

Nitrobenzene-d5 85 35-114 

2-Fluorobiphenyl 87 43-116 

Terphenyl-d14 78 33-141 

Phenol-d6 44 10- 94 

2-Fluorophenol 51 21-100 

2,4,6-Tribromophenol 93 10-123 

D = Surrogate diluted out - 
•** = Surrogate recovery outside QC Limits 

Surrogates are compounds added to. the sample prior to extraction to monitor the extraction . efficiency. 
Lower surrogate recoveries may indicate possible matrix effect on the extraction procedure. 

1) 
	 Attachment A 
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EcoTek Laboratory Services incorporalec 

Sernivolatile TCLP Analytical ResUlts 
40 CFR 261, June 29,1990 

- 	Client 	WTG 	 Client Sample No.: 	OP-II-1-2 
. 	Lab Sample ID: 	1464G06 	• 	Client Reference No.: 	M.K.Ferguson 

	

Matrix: 	Water 	 _ 	Date Received: 	November 13,1991 

	

Dilution Factor: 	1 	• 	. 	Date Extracted: 	November 18,1991 
. _ 

CAS Number Compound Name Result 
mg/I 

PQL 
mgll 

MCL 
mg/I 

Note 

106467 	• 	. 1,4-Dichlorobenzene BOL 0.010 7.5 

95487 2-Methylphenof BOL 0.010 200 

108394 3-Methylphenol 	, BOL• 0.010 200 

106445 4-Methylphenot BOL 0.010 200 

NA Total-Methylphenol 	' ' 	BOL 0.010 200 

67721• Hexachloroethane BQL 0.010 3.0 

98953  Nitrobenzene  BOL 0.010 2.0 

87683 Hexachlorobutadiene BQL 0.010 0.5 

88062 2,4,6-Trichlorophenol BOL 0.010 2.0 

. 	95954 2,4,5-Trichlorophenol BOL 0.051 	- 400 

121142 2,4-Dinitrotoluene BOL. 	
• 

0.010 0.13 

118741 Hexachlorobenzene BQL 0.010 0.13 

87865 Pentachlorophenol ' 	BOL 0.051 100 

110861 Pyridine BOL 0.010 5.0 

MCL = Maximum Concentration Limit 
POL = Practical Quantitation Limit 
BOL = Below Ouantitation Limit 

• • = Indicates an estimated value when the mass spectral data indicate the presence of a 
compound that meets the identification criteria in which the result is less than the practical 
quantitation limit but greater than zero. 

Page 1 of 1 
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EcoTek LaDratory Services Incc•po .a:et 

Semivolatile Surrogate Recovery Data 

Lab Sample 1D: 	1464G06 	 Client Sample No.: 	OP-II-1-2 

Surrogate Compound % Recovery OC Limits Notes 

Nitrobenzene-d5 . 89 35-114 

2-Fluorobiphenyl 89 43-116 

Terphenyl-d14 83 33-141 

Phenol-d6 51 10- 94 

2-Fluorophenol 66 21-100 

2,4,6-Tribromophenol 86 10-123 

D = Surrogate diluted out 
*** = Surrogate recovery outside OC Limits 

Surrogates are compounds added to the sample prior to extraction to monitor the extraction efficiency. 
Lower surrogate recoveries may indicate possible matrix effect on the extraction procedure. 

Attachment A 



Fag= COrn  
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Semivolatile TCLP Ahalytical Results 
40 CFR 261, June 29,1990 _ 	 - 

	

Client: 	WTG 	 Client Sample No.: 	OP-.11-2-2 

	

Lab Sample ID: 	1464G07 	 Client Reference NO.: 	M.K.Ferguson 

	

Matrix: 	Water 	 Date Received: 	November 13,1991 ' 

	

Dilution Factor. 	1 	 Date Extracted: 	November 18,1991 

CAS Number Compound Name . Result 
mg/1 

POL 
mg/1 

MCL 
mg/1 

Note 

106467 1,4-Dichlorobenzene ' BOL 0.010 7.5 

95487 2-Methylp henol BOL 0.010 200 

108394 3-Methylphenol BQL 0.010 200 

106445 4-Methylphenol BOL 0.010 200 

NA Total-Methylphenol BOL-  0.010 200 

67721 Hexachloroethane BOL 0.010 3.0 

98953 Nitrobenzene BOL 0.010 2.0 

87683 Hexachlorobutadiene BOL 0.010 	. 0.5 

88062 2,4,6-Trichlorophenol BOL 0.010 2.0 

95954 2,4,5-Trichlorophenol BOL 0.050 400 

121142 2,4-Dinitrotoluene BOL 0.010 	- 0.13 

118741 Hexachlorobenzene BQL 	'. 0.010 0.13 

87865 Pentachlorophenol 	• BOL 0.050 100  

110861 Pyridine BOL 0.010 5.0 

MCL = Maximum Concentration Limit 
POL = Practical Quantization Limit 
BOL = Below Ouantitation Limit 

• = Indicates an estimated value when the mass spectral data indicate the presence of a 
compound that meets the identificationcriteria in which the result is less than the practical 
quantitation limit but greater than zero. 

Page 1 of 1 
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Semivolatile Surrogate Recovery Data 

Lab Sample ID: 	1464G07 	 Client Sample No.: 	OP-II-2-2 

Surrogate Compound % Recovery OC Limits Notes 

Nitrobenzene-d5 69 35-114 

2-Fluc - 	'-iphenyl 76 43-116 

TerphenyAd14 71 33-141 

Phenol-d6 38 10- 94 

2-Fluorophenol 44 21-100 

2,4,6-Tribromophenol 59  10-123 

D = Surtogate diluted out 
"* = Surrogate recovery outside OC Limits 

Surrogates are compounds added to the sample prior to extraction to monitor the extraction efficiency. 
Lower surrogate recoveries may indicate possible matrix effect on the extraction procedure. 

Attachment A 
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Semivolatile TCLP Analytical Results 
40 CFR 261, June 29,1990 

	

Client: 	WTG 	 Client Sample No.: 	OP-II-3-2 

	

Lab Sample ID: 	1464G08 " 	 Client Reference No.: 	M.K.Ferguson 

	

Matrix: 	Water 	 • Date Received: 	• November 13,1991 

	

Dilution Factor: 	1 	. 	 . Date Extracted: 	November 18,1991 

CAS Number Compound Name Result 
mgll 

POL 
mg/I 

MCL 
mg/I 

Note 

106467 1,4-Dichlorobenzene BOL 0.009 7.5 

95487 2-Methylphenol BOL 0.009 200 

108394 3-Methylphenol 	• • BOL 0.009 200 

106445 4-Methylphenol BQL .  0.009 200 

NA Total-Methyiphenol BOL 0.009 200 

67721  Hexachloroethane BOL 0.009 3.0 

98953 Nitrobenzene BOL . 0.009 . 	2.0 

87683 Hexachlorobutadiene BOL 0.009 0.5 

88062 2,4,6-Trichlorophenol BOL 0.009 2.0• 

95954 2,4,5-Trichlorophenol BOL 0.046 . 400 

121142 2,4-Dinitrotoluene , BOL 0.009 0.13 

118741 Hexachlorobenzene BOL 0.009 0.13 

87865 Pentachlorophenol BQL 0.046 100 

110861 Pyridine BOL 0.009 5.0 

MCL = Maximum Concentration Limit 
POL = Practical Quantization Limit 
BOL = Below Ouantitation Limit 

• = Indicates ah estimated value when the mass spectral data indicate the presence of a 
compound that meets the identification criteria in which the result is less than the practical 
quantitation limit but greater than zero. 

Page 1 of 1 
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Semivolatile Surrogate Recovery Data 

Lab Sample ID: 	1464G08 	 Client Sample No.: 	OP-II-3-2 

Surrogate Compound % Recover)/ OC Limits Notes 

Nitrobenzene-d5 81 35-114 

2-Fluorobiphenyl 90 43-116 

Terphenyl-d14 65 33-141 

Phenol-d6 31 10- 94 

2-Fluorophenol 	0 28 21-100 

2,4,6-Tribromophenol 35 10-123 

D = Surrogate diluted out 
*•• = Surrogate recovery outside OC Limits 

Surrogates are compounds added to the sample prior to extraction to monitor the extraction efficiency. -
Lower surrogate recoveries may indicate.possible matrix effect on the extraction procedure. 

Attachment A 
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Sernivolatile TCLP Analytical Results 

40 CFR 261, June 29,1990 

	

Client 	WTG 	 Client Sample No.: 	Method Blank 

	

. Lab Sample ID: 	011B1801 	 Client .Reference No.: 	M.K.Ferguson 

	

Matrix: 	Water 	 Date Received: 	N / A 

	

Dilution Factor: 	1 	_ 	 Date Extracted: 	November 18,1991 

CAS Number Compound Name Result 
mg11 

PQL 
mg!! 

MCL 
mgll 

Note 

106467 1,4-Dichlorobenzene BQL 0.010 7.5 

95487 2-Methylpheno! BOL 0.010 200 

108394 3-Methylphenol BOL . 	0.010 200 

• 106445 4-Methylphenol BOL 0.010 	' 200 

NA Total-Methylphenol BOL 0.010 200 

67721 Hexachloroethane BOL 0.010 3.0 

98953 _ Nitrobenzene BOL 0.010 .2.0 

87683 Hexachlorobutadiene BOL 0.010 0.5 

88062 2,4,6-Trichlorophenol BQL 0.010 2.0 

95954 2,4,5-Trichlorophenol BOL 0.050 400 

121142 2,4-Dinitrotoluene BQL 0.010 0.13 

118741 Hexachlorobenzene BOL 0.010 0.13 

87865 Pentachlorophenol BOL 0.050 100 

110861 Pyridine BOL 0.010 5.0 

MCL = Maximum Concentration Limit 
PQL = Practical Ouantitation Limit 
BOL = Below Quantization Limit 
* = Indicates an estimated value when the mass spectral data indicate the presence of a 

compound that meets the identification criteria in which the result is less than the practical 
quantitation limit but greater than zero. 

Page 1 of 1 
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Semivolatile Surrogate Recovery Data  

Lab Sample ID: 	011B1801 	 Client Sample No.: 	Method Blank 

Surrogate Compound 	' % Recover,' QC Limits Notes 

Nitrobenzene-d5 67 35-114 

2-Fluorobiphenyl 76 
• 

- 	43-116 

Terphenyl-d14 49 33-141 

Phenol-d6 33 10- 94 . 

2-Fluorophenol 47 21-100 

2,4,6-Tribromophenol 74 10-123 

D = Surrogatz diluted out .  
**• = Surrogate recovery outside OC Limits 

Surrogates are compounds added to the sample prior to extraction to monitor the extraction efficiency. 
Lower surrogate recoveries may indicate postible matrix effect on the extraction procedure. 

Attachment A 
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Semivolatile TCLP Analytical Results 
40 CFR 261, June 29,1990 

	

Client: 	WTG 	_ 	Client Sample No.: 	Leachate Blank 	. 

	

Lab Sample ID: 	Q11B1401T 	 Client Reference No.: 	M.K.Ferguson 

	

- Matrix: 	Water 	 Date Received: 	N / A 

	

Dilution Factor: 	1 	' 	 Date Extracted: 	November 18,1991 
_ . 

'CAS Number Compound Name Result 
- 	mgll • 

POL 
• mg/I 

MCL 
- mg/I 

7.5 
.......m.===‘ 

— 

Note 

106467 . 1,4-Dichlorobenzene BOL 0.010 

95487 2-Methylphenol • • BOL 0.010 	- 200 

108394  3-Methylphenol BOL 0.010 200 

106445 4-Methylphenol  - 	BOI. 0.010 .200 

NA Total-Methylphenol • BOL . . 0.010 200 

67721 • Hexachloroethane BOL  0.010 3.0 

98953 Nitrobenzene BOL .0.010 2.0 

87683 Hexachlorobutadiene BOL , 0.010 • 0.5 	• 

88062 2,4,6-Trichlorophenol BOL 0.010 . 2.0 

95954 2,4,5-Trichlorophenol Bor. 0.050 . 	400 . 

121142 2,4-Dinitrotoluene BOL 0.010 • 0.13  
118741 Hexachloroberizene BOL 0.010 	• 0.13 

87865 Pentachlorophenol BOL 	-  0.050 100 

110861 Pyridine BOL 0.010 5.0 _ 

MCL = Maximum Concentration Limit 
POL. = Practical Ouantitation Limit 
BOL = Below Ouantitation Limit 
• = Indicates an estimated value when the mass spectral data indicate the presence of a 

compound that meets the identification criteria in which the result is less than the practi6al 
quantitation limit but greater than zero. 

Page 1 of 1 
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Semivolatile Surrogate Recovery Data 

Lab Sample ID: 	01181401T 	Client Sample No.: 	Leachate Blank 

Surrogate Compound % Recovery OC Limits Notes 

Nitrobenzene-d5 77 35-114 

2-Fluorobiphenyl 84 43-116 

Terphenyl-d14 64 33-141 

Phenol-d6 44 10- 94 

2-Fluorophenol 63 21-100 • 

2,4,6-Tribromophenol 84 10-123 

D = Surrogate diluted. out 
"* = 'Surrogate recovery outside OC Limits 

Surrogates are compounds added to the sample prior to extraction to monitor the extraction efficiency. . 
Lower surrogate recoveries may indicate possible matrix effect on the extraction procedure. 

Attachment A 
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SemWolatile TCLP Analytical Results 
. 	 • 	40 CFR 261, June 29,1990 	0  

	

Client 	WTG 	 Client Sample No.: 	Method Blank 

	

Lab Sample ID: 	011B2005 	 Client Reference No.: 	M.K.Ferguson 

	

Matrix: 	Water 	 Date Received: 	N / A 	. 	0 

	

Dilution Factor: 	1. 	. 	0 	 Date Extracted: 	November 20,1991 .  
1.......,=, .., 	 ..- 

CAS Number Compound Name Result 
mgll 

POL 
mg11 

MC1. 
mg/I 

Note 

106467 1,4-Dichlorobenzene BOL 0.010 • 7.5 

95487 2-Methylphenol BOL 0.010 200 

108394 3-Methylphenol BOL 0.010 200 

106445 4-Methylphenol • BOL 0.010 200 

NA Total-Methylphenol BOL 0.010 200 

67721 Hexachloroethane BOL 0.010 	. 3.0 

98953 Nitrobehzene BOL 0.010 2.0 

87683 Hexachlorobutadiene SOL 0.010 	, - 	0.5 

88062 2,4,6-Trichlorophenol BOL 0.010 2.0 

95954 2,4,5-Trichlorophenol BOL 0.050 0 	400 

121142 2,4-Dinitrotoluene BOL 0.010 0.13 0 

118741 Hexachlorobenzene BOL 0.010 0.13 

87865 Pentachlorophenol BOL 0.050 100 

110861 Pyridine BOL 0.010 5.0 

MCL = Maximum Concentration Limit 
POL = Practical Quantitation Limit 
BOL = Below Quantitation Limit 

• = Indicates an estimated value when the mass spectral data indicate the presence of a 
compound that meets the identification criteria in which the result is less than the practical 
quantitation limit but greater than zero. 

Page 1 o(1 
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Semivolatile Surrogate Recovery Data 

Lab Sample ID: 	011B2005 - 	 Client Sample No.: 	Method Blank 

Surrogate Compound  % Recovery QC Limits Notes 

Nitrobenzene-d5 86 35- 114 

2-Fluorobiphenyl 90 43.116 

Terphenyl-d14 87 33-141 

Phenol-d6 54 10- 94 

2-Fluorophenol 68 21-100 

2,4,6-Tribromophenol 87 10-123. 

D = Surrogate diluted out 
—* = Surrogate recovery outside OC Limits 

Surrogates are compounds added to the sample prior to extraction to monitor the extraction efficiency. 
Lower surrogate recoveries may indicate possible matrix effect on the extraction procedure. 

Attachment A 
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EcoTek Laboratory Services Incorporated 

TCLP QC DATA 

. 	Client: WTG • 
Lab Sample ID: 1464G08 

Method: 8270 

Client Sample ID: OP-II-3-2 
Client Reference No.: M.K.Ferguson 

Compound Matrix Spike 

% Recovery 

% Recovery • 

QC Lmits * 

Total Cresol, mg/L 48 NA 

1,4-Dichlorobenzerie, mg/L 85 37-106 

2,4-Dinitrotoluene, mg/L 82 48-127 

*-lexachlorobenzene, mg/L 97 8-142 

Hexachlorobutadiene, mg/L 72 38-102 

Hexachloroethane, mg/L 75 55-100 

Nitrobenzene, mg/L 96 54-158 

Pentachlorophenol, mg/L 91 38-152 

Pyridine, mgIL 43 NA 

2,4,5-Trichlorophenol, mgIL 77 NA 

2,4,6-Trichlorophenol, mg/L  65 52-129 

• Based upon SW-846, Method 8270, Table 6 
D = Detected 
NA= Not available 
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CASE NARRATIVE FOR METALS ANALYSIS 
Method SW-846 

Client: WTG 

Project/Case: M. K. Ferguson 

LSDG: 1464G 

Sample(s): 1464G01-08 

• Analysis - Metals analysis was performed for eight TCLP leachates for TCLP metals. 
Samples were prepared and analyzed according to SW-846. The following methods and 
instruments were used for analysis: 

Analysis 	 Instrument 	 Method  
CVAA for Mercury 	TJA S - 12 CVAA 	 7470 
ICP 	 TJA ICAP 61E 	 6010 

• QA/QC - All appropriate QC data was within acceptable control limits. 

• General Discussion - None. 

• Analytical Difficulties - Negative Silver results for samples 1464G01 through 1464G05 
indicate the possibility of interference. Dilutions were analyzed for these samples for 
silver only, to reduce the effect of the interference. 



Client: WTG 
	 Sample Receipt Date: November 13, 1991 

LSOG: 1464G 
	

Method: SW 846 

• Client Reference No.: M.K. Ferguson 

ANALYTICAL RESULTS 
Analytical Results 

Lab Sample ID - 
Client Sample ID 

Metals 
(mg/L) 

1 

1464001 
OP-11-4-1 

1 

(i 404G0i: 
OP-II-6-1 

 2_ 

1464G03 
OP-III-5-1 

2 

1464004 
OP-111-6-1 

7_ 

1464G05 
OP-0-2 

2 . 

1464G06 
OP-11-1-2• 

2- 	. 

1464007 
OP-11-2-2 

2.__ 

1464008 
OP-II-3-2 

Detection 
Limit 

(mg/L) 

Arsenic 2.93 0.346 2.96 3.05 0:639 1.25 1.80 3.73 0.012 

Barium 1.49 1.33 1.25 1.12 1.33 	' 1.18 1.19 0.817 0.001 

Cadmium 1.14 0.004 2.87 2.82 0.0333 0.0879 0.267 ' 1.63 0.001 

Chromium 0.012 _0.0270 0.0169 . 0.0196 0.0239 0.0259 0.0205 0.010 0.002 

Lead <0.012 <0.012 0.0207 0.0154 <0.012 • <0.012 • <0.012 <0.012 0.012 

Mercury ' <0.0002 ' <0.0002 ' <0.0002 ' <0.0002 .'<0.0002 '<0.0002 ' <0.0002 '<0.0002 0.0002 . 

Selenium 0.0907 0.0998 0.158 0.168 0.0788 0.0482 0.0720 0.105 0.03 

Silver. <0.025 <0.100 <0.025 <0.025 <0.025 <0.005 <0.005 <0.005 , 	0.005 
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Client: WTG 

LSDG: 1464G 

Method: SW-846 

Sample Receipt Date: November 13, 1991 

Date of Analysis: November_ 22, 1991 

 

  

MATRIX SPIKE ANALYTICAL RESULTS 

• Lab Sample ID: 1464G01 
Client Sample ID: OP-II-4-1 

Spike 
Compound 

Spike 
Amount 
(mg/L) 

Unspiked 
Sample 
Result 

• (mg/L) 

Spiked 
Sample Result 

(mg/L) 

% Spike 
Recovery 

Arsenic 1.00 2.93 3.84 91.1 

Barium 1'.00 1.49 .  2.38 88.8 

Cadmium 1.00 	. 1.14 2.00 .  86.8 

Chromium 1.00 0.012 0.832 82 

Lead 1.00 <0.012 0.822 82.2 

Mercury 0.001 <0.0002 • 0.0010 103.8 

Selenium 1.00 0.091 0.973 88.2 

Silver 1.00 <0.025 0.861 86.2 



• 
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Client: WTG 

LSDG: 1464G 

Method: SW 846 

Sample Receipt Date: November 13, 1991 

Date ol Analysis: November 22, 1991 

LCS/LCSD ANALYTICAL RESULTS 

Spike Compound Spike Amount 
(mg/L) 

• LCSMS1 
' 	Result 

(mgrIL) 
(LCS) 

.LCSMS1 
% Spike 
Recovery 

(LCS) 

LCSMS2 
Result - 
(mg/L) 
(LCS) 

.LCSMS2 
% Spike 
Recovery 
. (LCS) 

• Arsenic 1.00 0.983 98.3% . 0.966  96.6% 

Barium 1.00 0.986 98.8% 0.966 • 96.6% 

Cadmium 1.00 0.986 98.6% 0.973 97.3% 

Chromium 1.00  0.960 96.0% 0.944 94.4% 

Lead 1.00 0.965 96.5% 0.954 95.4% 

Mercury 0.001 0.0010 102.6% 0.00.10 104.6% 

Selenium 1.00 0.954 95.4% 0.942 ' 	94.2% . 

Silver 1.00 0.958 95.8% . 0.944 94.4% 

LCS = Laboratory Control Standard (water matrix spike). % Recovery = 80% - 120% 
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EcoTek Laboratory Services Incorporated 

Client: WTG 
	

Sample Receipt Date: November 13, 1991 

LSDG: 14646 
	

Date of Analysis: November 22, 1991 

Method: SW-846 Method 6010/7470 

Duplicate Analytical Results 

Lab Sample ID: 1464G-01 
Client Sample ID: OP-II-4-1 

Analyte 
Date 

of 
Analysis 

Sample 
Result 
(mg/L) 

Duplicate 
Result 
(mg/L) 

%RPD .  

Arsenic 11/13/91 2.93 3.01  2.6 

Barium. 11113/91 1.49 1.52 1.6 

Cadmium 11/13191 1.14 1.16 1.9 

Chromium 11/13/91 0.012 0.012 2.6 

Lead 11/13/91 <0.012 <0.012 NR* 

Mercury 11113/91 <0.0002 <0.0002 NR* 

Selenium 11113/91 0.0907 0.0931 2.7 

Silver 11113191 <0.025 <0.025 NR* 

NR* = %RPD not reportable due to the sample concentration being less than the instrument detection limit. 
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EcoTek Laboratory Services incorwatect 

Sample Receipt Date: November 13, 1991 Client: WTG 

Method: SW-846 

Preparation Blank Analytical Results 

Method Blank - Analy1e Concentration 
(mg/L) 

Detection Limit 
(mg/L) 

Arsenic <0.012 0.012 

Barium <0.001 0.001 

Cadmium <0.001 0.001 

Chromium <0.002 0.002 

Lead <0.012 0.012 

Mercury <0.0002 0.0002 

Selenium <0.030 0.03 

Silver 	• <0.005 0.005 

LSDG: 1464G 
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Clieht: WTG 
	 Sample Receipt Date: November 13, 1991 

LSDG: 1464G 
	 Date of Analysis: November 22, 1991 

Method: SW-846 

MATRIX SPIKE ANALYTICAL RESULTS 

Lab Sample ID: 1464G08 

Spike 
Compound 

Spike 
Amount 
(mg/L) 

 Sample • 
Result 

MS 
Sample 
Result 
(mg/L) 

MS 
Sample 

Recovery 

MSD 
Sample Result 

(ng/L) 

. 	MSD 
Sample 

Recovery • 

%R PD 
Recovery 

Arsenic  1.00 3.73 4.69 96.0% 4.73 100.0% 0.8% 

Barium  1.00 0.82 1.53 , 	71.3% 1.55 73.3% 1.3% 

Cadmium  1.00 • 1.63 2.53 90.0% 2.55 92.0% 0.8% 

Chromium  1.00 0.01 0.82800 81.8% 0.837 82.7% 1.1% 

Lead  1.00 <0.012 0.802 •80.2% 0.811 81.1% 1.1% 

Mercury  0.001 '<0.0002 0.00104 94.5% 0.00110  100.0% 5.6% • 

- 	Selenium 1.00 0.11 1.08 97.5% 1.050 94.5% 2.8% 

Silver 1.00 <0.005 0.678  67.8% 0.685 68.5% 1.0% 



January 21, 1.992 

Mr. Rafael Soto 
WTG 
100 Crescent Centre Pkwy. 
Tucker, GA 30084 

Dear Mr. Soto: 

Enclosed along with this letter are the hard copy results for the sample(s) received 
December 19, 1991. This information was faxed to you today. 

Please contact Skip Cloninger at (404)244-0827 if you have any questions. Also, please refer 
to LSDG number 14641 in future correspondence. 

Sincerely, 

ECOTEK LABORATORY SERVICES, INC. 

/ti 

Donald L. Dihel 
Quality Assurance Manager 

Mike Buchanan 
Laboratory Manager 

Enclosures. 
DLD/JMB/crb 

QUALIT1 CONSCIOUS. QUICK TO RESPOND 
.• 	;re:VC ,C:' Facer 



CASE NARRATIVE FOR GENERAL CHEMISTRY 

	

Client: 	WTG 

	

Proiect/Ca se: 	MK-Ferguson 

LSDG:. 	14641 

	

Sample(s): . 	MO, MI, M2, M3, M4, M5, M6, M7, SO, Si, S2, S3, S4, S5, S6, S7 

Alkalinity, Method 310.1  

An unaltered sample is titrated to an electrometrically determined endpoint of pH 
4.5 with a low normality acid solution: 

• Chloride, Method 325.2  

Thiocyanate ion (SCN) is liberated, from mercuric thiocyanate by the chloride ion to 
form mercuric chloride and in the presence of the ferric ion, form highly colored 
ferric thiocyanate which is proportional to the original chloride concentration. 

• Fluoride, Method 340.2 

The fluoride is determined potentiometrically using a fluoride electrode in 
conjunction with a standard reference electrode and a selective ion meter. 

• Nitrate/Nitrite, Method 353.1  

Nitrate is reduced to nitrite with hydrazine sulfate and the nitrite (that originally 
present plus reduced nitrate) is determined colorimetrically by the formation of a pink 
color. 

• Phosphorus. All Forms. Method 365.3 

Organic phosphorus is converted to orthophosphate by a persulfate digestion, mixed 
with reagents to form a blue color complex, and the converted plus the original 
orthophosphate in the sample are measured spectrophotometrically. 

• Sulfate. Method 375.4  

Sulfate ion is converted to a barium sulfate suspension. The resulting turbidity is 
determined by a spectrophotometer and compared to a calibration curve prepared 
from standard sulfate solutions. 



AB QA/QC requirements were acceptable with the following notations: 

1) Total Phosphorous - Samples MO (1464101), SO (1464102), Ml (1464103), SI 
(1464104), M2 (1464105), S2 (1464106), M3 (1464107), and S3 (1464108) were 
analyzed one day past the holdtime. The sample matrix spike failed, however, all 
other QA/QC requirements were acceptable. 

2) Nitrate/Nitrite - All samples except MO (1464101) and SO (1464102) required 
various dilutions and the detection limit was raised accordingly. 



Alkalinity as CaCO3- -..: 
e -- (ritg/1)  	  

1.0 Detection Limit 

1464101 MO 2.4 

146. 4102 SO 13.1 

1464103 Ml 28.3 

1464104 Si 1 1 .0 

1464105 M2 49.1 

1464106 S2 14.6 

1464107 M3 83.0 

1464108 S3 24.5 

1464109 M4 74.7 

1464110 S4 25.7 

1464111 M5 63.7 

1464112 S5 25.3 

1464113 M6 67.4 

1464114 S6 25.1 

1464115 M7 60.8 

1464116 S7 23.4 

Client WTG 

LSDG: 14641' 

Client Reference No.: M. K. Ferguson 

ANALYTICAL RESULTS 

Sample Receipt Date: December 19, 199 

Method: EPA 310.1 



Client: WTG 
	

Sample Receipt Date: December 19, 199 

LSDG: 14641 
	

Method: EPA 325.2 

Client Reference No.: M. K. Ferguson 

ANALYTICAL RESULTS 

1464101 MO <2.0 

1464/02 SO <2.0 

1464103 M1 <2.0 

1464104 <2.0 

1464105 M2 <2.0 

1464106 S2 <2.0 

1464107 M3 <2.0 

1464108 S3 <2.0 

1464109 M4 <2.0 

1464110 S4 <2.0 

1464111 M5 <2.0 

1464112 S5 <2.0 

1464113 M6 <2.0 

1464/14 S6 <2.0 

1464115 M7 <2.0 

1464116 S7 <2.0 

Detection Limit 2.0 
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Client: WTG Sample Receipt Date: December 19, 199 

LSDG: 14641 Method: EPA 340.2 

Client Reference No.: M. K. Ferguson — 

ANALYTICAL RESULTS 

1464101 0.10 MO 

1464102 SO 0.57 

1464103 M1 0.20 

1464104 0.16 S1 

1464105 M2 0.31 

1464106 S2 0.24 

1464107 M3 0.62 

1464108 0.43 S3 

1464109 0.89 M4 

1464110 0.70 S4 

1464111 0.80 M5 

1464112 S5 0.63 

1464113 M6 0.72 

1464114 S6 0.65 

4464115 0.63 M7 

1464116 0.64 S7 

Client SaMpleirp.  Flboride 
(mg/1) 

. 
DetectiOn.LiMit 0.10 



	 Total. Phosphorus 
(mg11) 

1464101 MO <0 . 1 

1464102 SO <0. 1 

1464103 M1 <0 . 1 

1464104 S1 <0.1 

1464/05 M2 <0.1 

1464106 S2 <0 . 1 

1464107 M3 <0 . 1 

1464108 S3 <0. 1 

1464109 M4 <0. 1 

1464110 S4 <0.1 

1464111 M5 <0 . 1 

1464112 S5 < 0. 1 

1464/13 M6 < 0. 1 

1464114 S6 <0. 1 

1464115 M7 

1464116 S7 <0.1 

Detection' Limit 0.1 

Client: WTG 
	

Sample Receipt Date: December 19, 199 

LSDG: 14641 
	

Method: EPA 365:3 

Client Reference No.: M. K. Ferguson 

ANALYTICAL RESULTS 



:ncc,r;).,:;alez 

Client: WTG 

LSDG: 14641 

Client Reference No.: M. K. Ferguson 

ANALYTICAL RESULTS 

Sample Receipt Date: December 19, 1991 

Method: EPA 353.1 

Detection Limit 
(mg11) 

1464101 MO 1.38 0.05 

1464102 SO 0.86 0.05 

1464103 M1 44.5 1.25 	• 

1464104 S1 96.1 5.0 

1464105 M2 48.1 1.25 

1464106 S2 83.4 • 2.5 

1464107 M3 72.9 2.5 

1464108 S3 .  1 .1 . 7 • 5.0 

1464109 M4 58.9 2.5 

1464110 S4 78.1 2.5 

1464111 M5 37.1 1.25 

1464112 S5 43.8 1.25 

1464113 M6 29.3 1.0 

1464114 S6 27.6 1.0 

1464115 M7 21.3 0.5 

1464116 S7 .  17.3 0.5 



  

Client: WTG 

LSDG: 14641 

Client Reference No.: M. K. Ferguson 

Sample Receipt Date: December 19, 199 

Method: EPA 375.4 • 

ANALYTICAL RESULTS 

Lab Sample ID Client Sample ID Sulfate 
(mg/1) 

1464101 MO <1.0 

1464102 SO 3.2 

1464103 M1 <1.0 

1464104 S1 <1.0 

1464105 M2 <1.0 

1464106 S2 <1.0 

1464107 M3 <1.0 

1464/08 S3 2.8 

1464109 M4 <1.0 

1464110 S4 <1.0 

1464111 ' M5 <1.0 

1464/12 S5 <1.0 

1464113 M6 <1.0 

1464114 S6 <1.0 

1464115 M7 <1.0 

1464116 S7 2.5 

Detection Limit 1.0 



■Nsc 

CASE NARRATIVE FOR METALS ANALYSIS 
Method SW-846  

	

Client: 	WTG 

	

Proiect/Case: 	MK-Ferguson 

	

LSDG: 	14641 

	

Sample(s): 	MO, Ml, M2, M3, M4, M5, M6, M7, SO, Sl, S2, S3, S4, S5, S6, S7 

• Analysis - Metals analysis was performed for sixteen water samples for the following 
metals; 

Calcium 	Iron Magnesium Nickel 	Potassium Sodium 

Samples were prepared and analyzed according to SW-846. The following methods and 
instruments were used for analysis: 

Analysis 	 Instrument 	 Method 
ICP 	 TJA ICAP 61E 	 6010 

• QA/QC - All appropriate QC data was within acceptable control limits with the following 
exceptions: 

- Matrix spike recovery for Calcium in sample S7 was outside the 25% control limits 
at 196.1% recovery. 

Traces of Calcium, Iron and Sodium were observed in the preparation blank. 

• General Discussion - Matrix spike recovery for Calcium may have failed the control 
limits due to elevated levels of Calcium in the sample (approximately thirty times the 
spike concentration). Serial dilution analysis for this analyte does not show any evidence 
of interference. 

Analytical Difficulties - None to report. 



Lab 1464101 1464102 
SaMple1D . : :::;' 'MO SO 

Metals 
(mg/L) 

Calciufn 2.18 38.4 

Iron 0.300 8.62 

0.185 5.28 

Nickel 0.125 3.08 

`PotaSSiuin 0.931 1.59 

SodiUrn 0.921 3.74 

90.2 

0.0572 

0.0370 

0.0814 

21.1 	. 

22.3 

0.0212 

35.8 

0.131 

0.103 

6.67 

35.3 

Detection 
Limit 

(mg/L) 

0.009 

0.004 

0.030 

0.004 

0.259 

0.012 

Client: WTG 
	

Sample Receipt Date: December 19, 1991 

LSDG: 1464! 
	

Method: SW-846 6010 

Client Reference No.: M. K. Ferguson 

ANALYTICAL RESULTS 



27.9 0.009 

0.176 0.004 

0.0931 0.004 

1.69 0.259 

0.012 5.30 

• 0.116 0.030 

Detection 
Limit 

rUp
L 

; 
[.:. INNE-=': 11111  

Client: WTG .  

LSDG: ' 14641 

Client Reference No.: M. K. Ferguson — 
• 

Sample Receipt Dare: December 19, 1991 

Method: SW-846 6010 

ANALYTICAL RESULTS 

Client Sample ID . 
1464113 

•• 	 • 	 • 	 , 	 • 	..• 	 .•••• 

• .,•, 	 • 

• • 	 •• 	 -• 

146411 4, 
S6 

.- 	 1464115 
J1,01 

. 	 • 	• 
Metals 	• 

alcium 53.3 40.5 • 43:0 

0.0281 0.0590 0.0400 
. 	 • 	• • 

agnetitis <0.030 0.0461 < 0.030 

Nickel 	.. ............ 0.008 0.0480 0.0131 

Potassium 8.21 2.69 5.20 

. • 	 Sodium .  9.51 9.13 6.14 



*Calcium 0.009 61.8 89.2 56.9 81.8 

Iron 0.004 0.35/ 0.0226 0.0276 0.0366 

Nickel 0.004 0.0493 0.007 0.0586 0.010 

Potassium 0.259 21.3 6.40 12.0 3.97 

0.012 15.0 14.0 26.6 24.1 Sodium 

Magnesium::  

• 

0.030 <0.030 0.0483 0.0363 0.0355 

..•. 
Lab Siillirile ID 

.Client.SaMple ID 

  

Client: WTG 

LSDG: 14641 

Client Reference No.: M. K. Ferguson 

Sample Receipt Date: December 19, 1991 

Method: SW-846 6010 

ANALYTICAL RESULTS 



Calciuin 0.009 76:9 84.4 119 45.5 .  

rah .  0.004 0.0400 0.0330 0.0335 0.0270 

. 0:030 <0.030 <0.030 0.0581 0.0310 Magnesium 

0.007 • 0.004 0.008 0.0442 0.0680 

Potassium • 0.259 20.9 6.03 28.9 8.27 

. '0.012 41.0 32.2 30.8 23.2 :Sodium 

1464108. • 
S3 Detection 

Limit 
(mgIL) 

Lab : Sample ID 
CfientSample 1D 

`Metals 
(mg/L)  

Client: WTG 
	

SampleReceipt Date: December 19, 1991 

LSDG: 14641 
	 Method: SW-846 6010 

Client Reference No.: M. K Ferguson 

ANALYTICAL RESULTS 



CASE NARRATIVE FOR 
TOTAL URANIUM by LASER PHOSPHORIMETRY 

	

Client: 	WTG 

	

Project/Case: 	MK-Ferguson 

	

LSDG: 	14641 

	

Sartinle(s): 	MO, Ml, M2, M3, M4, M5, M6, M7, SO, Sl, S2, S3, S4, S5, S6, S7 

• The uranium in the sample aliquot is converted to a chloride complex in a 
hydrochloric acid solution and is loaded onto an anion exchange resin. The uranium 
chloride complex is attracted to the resin while most other actinide chloride anions 
are collected in the effluent. The uranium is removed from the resin with dilute 
HCL. 

• The uranium in the prepared sample is analyzed with a kinetic phosphorescence 
analyzer. The KPA-11 uses a pulsed laser to phosphoresce the uranium in the 
sample. The phosphorescence is received by the detector and, over a series of time 
gates, a decay curve is generated. A linear regression is performed on the data and 
the uranium concentration is determined. 

• The following exceptions and/or considerations should be noted for the sample group 
contained within. 

None. 



Client: WTG 
	

Sample Receipt Date: December 19, 1991 • 

LSDG: 14641 

Client Reference No.: M. K. Ferguson 

ANALYTICAL RESULTS 

Lab  Sample  Client Sample 
ID 

Total Uranium 
pCiIG 

1464101 MO < 3.4 

1464102 	. 
, . 

SO 20 

1464103 M1 < 3.4 

'1464104 S1  < 3.4 

- 	1464105 M2 < 3.4 

1464106 S2 < 3.4 

1464107 M3 . < 	3.4 

1464108 S3 < 3.4 

1464109 M4 < 3.4 

1464110 S4 <. 3.4 

1464111 M5 < 3.4 

1464112 ' S5 < 3:4 

1464113 M6 < 3.4 

1464114 ' 	. S6 < 3.4 

1464115 M7 < 3.4 

1464/16 S7 8.5 

• 
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February 28, 1992 

Waste Technologies Group. ;lc 
WTG92.080 

Ms. Marj Wesley 
MK-Ferguson Company 
Weldon Spring Site Remedial Action Project 
7295 Hwy 94 South 
SL Charles, MO 63304 

Dear Marj: 

Please find enclosed the laboratory report on ANS 16.1 test performed on quarry soils 
spiked to 131 ppm Nitrobenzene and treated according to the ORNL formula. 

I have also included the calculation sheets for the respective leach indeces for TNT, 
DNT, and Nitrobenzene. 

Should you have any questions, please contact me. 

Sincerely, 

frj  
Rafael Soto 
Director of Business Development 

RS/pbs 

Encl. 

2. • 	• 
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EcoTek Labcra:ory Services inccrocratec 

February 24, 1992 

Mr. Rafael Soto 
WTG 
100 Crescent Centre Pkwy. 
Tucker, GA 30084 

Dear Mr. Soto: 

Enclosed along with this letter are the hard copy results 
10, 1991. This information was faxed to you today. 

Please contact Tara Pipes at (404)244-0827 if you have 
LSDG number 1464J in future correspondence. 

Sincerely, 

ECOTEK LABORATORY SERVICES, INC. 

1 1 
Donald L. Dihel 
Quality Assurance Manager 

Tara L. Pipes 
Assistant Laboratory Manager 

Enclosures. 
DLDaLP/crb 

for the sample(s) received February 

any questions. Also, please refer to 

QUALITY CONSCIOUS. QUICK TO RESPOND 
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EccTen 1:aocra7:,r: Services incc,w)c•a:e: 

CASE NARRATIVE FOR NITROAROMATICS ANALYSIS 
BY GC/ECD  

Client: 	W.T.G. 

LSDG: 	1464J 

Project: 	Weldon Springs/MICF 

* The batch was analyzed using a Hewlett-Packard 5890 gas chromatograph equipped 
with an electron capture detector. 

* Chromatography was performed on a DB-210 column using a temperature program 
suitable for resolving the target analytes. The instrument was calibrated using a 
minimum of three concentrations. 

• Initial sample volume was 25 ml for aqueous matrices unless noted otherwise. 

• Final extract volume was 5.0 ml unless noted otherwise. 

• The reports of the target compounds identified and quantified in the samples are 
contained in the following sections of the data package. Also included are the 
appropriate calibration and quality control data where applicable. Targets are 
confirmed by at least one other technique when the concentration level permits. 

• Practical Quantitation Limits (PQL) are based upon factored for initial sample 
volume, final extract volume, and any necessary dilutions. 

• A blank was extracted with the sample batch and found to be free of the target 
analytes. 

• 

• The following exceptions and/or considerations should be noted for the sample group 
contained within. 

None 



98-95-3 6.0 BQL Nitrobenzene 

BQL 6.0 2,4-Dinitrotoluene 121-4-2 

118-96-7 • 6.0 3.4 TNT 

99-35-4 TNB BQL 6.0 

itroaromatics Analytical Results 
coTek LSI SOP OL-251 

Client: WTG Client Sample No.: N-0 

Lab Sample ID: 1464J01 Client Reference No.: Weldon Springs/MKF 

Matrix: Water Date Received: February 10, 1992 

Dilution Factor: 1 Date Extracted: February 12, 1992 

Result 
Ng/1 :

.., 

 

Note 

606-20-2 2,6-Dinitrotoluene BQL 6.0 

99-65-0 1,3-Dinitrobenzene BQL 6.0 

r • 
= a.007.  

EcoTek Laboratory Services Incorporated 

PQL = Practical Quantitation Limit 
BQL = Below Quantitation Limit 
• =Detected but below BQL 



" 	 • 	 ...... 	 „ 	 . 

Nitroanarnatics Analytical Results 
coTelc LSI SOP 01_-2510-A 

a.001  
111•AM k aft 	 a  

Ec3Teik LaDoratory Services incorocralea 

Client: WTG • 	Client Sample No.: N-1 

Lab Sample ID: 1464J02 Client Reference No.: Weldon SpringsIMKF 

Matrix: Water Date Received: February 10, 1992 

- 	Dilution Factor: 1 Date Extracted: February 12, 1992 

CornPoLmd Karpe PQL 
pgll 

Note 

6.0 20.8 Nitrobenzene 98-95-3 

BQL 6.0 606-20-2 2,6-Dinitrotoluepe 
-41  

BQL 6.0 99-65-0 

121-4-2 

1,3-Dinitrobenzene 

2,4-Dinitrotoluene BQL 6.0 

118-96-7 6.0 BOL TNT 

99-35-4 

PQL = Practical Quantitation Limit 
BQL = Below Quantitation Limit 
* 	=Detected but below BQL 

TNB BQL 6.0 



PQL Note 

98-95-3 24.4 Nitrobenzene . 	6.0 

BQL 6.0 2,4-Dinitrotoluene 121-4-2 

118-96-7 6.0 TNT BQL 

99-35-4 TNB BQL 6.0 

itroaromatics Analytical Results 

Client WTG Client Sample No.: N-2 

Lab Sample ID: 1464J03 Client Reference No.: Weldon SpringsIMKF 

Matrix: Water Date Received: February 10, 1992 

Dilution Factor: 1 Date Extracted: February 12, 1992 

606-20-2 2,6-Dinitrotoluene BQL 6.0 

99-65-0 1,3-Dinitrobenzene BQL 6.0 

• 
1 CI egia  k 
_core,• Laboralxy Servces !ncorporated 

PQL = Practical Quantitation Limit 
BQL = Below Quantitation Limit 
• =Detected but below MX 



Compound NaMe 
• • 

Note PQL CAS Number Result 
• Argil 

Client Sample No.: N-3 

Client Reference No.: Weldon SpringslMKF 

Date Received: February 10,.1992 

Date Extracted: February 12, 1992 

Client: WTG 

Lab Sample ID: 1464J04 

Matrix: Water 

Dilution Factor: 1 

Nitroarprnatics 
• • 	•

Analytical Results 
....• 

• co:Tek.LSISOP . :COL,2510. 
"""• 

Nitrobenzene 98-95-3 68.9 6.0 

-606-20-2 2,6-Dinitrotoluene 0.9 6.0 

BOL 6.0 2,4-Dinitrotoluene 121-4-2 

118-96-7 TNT BQL 6.0 

6.0 BQL TNB 99-35-4 

99-65-0 1,3-Dinitrobenzene BOL 6.0 

C 011  k === ==== 
EcoTeK Laooratory Serv;CeS IriCor0OrateC 

PQL = Practical Quantitation Limit 
BQL = Below Quantitation Limit 
• =Detected but below BQL • 



roammatics Ana icarResults 
g0oTeic 25 70-A .• 

98-95-3 6.0 59.2 Nitrobenzene 

BQL 6.0 2,4-Dinitrotoluene 121-4-2 

118-96-7 • TNT 1.4 6.0 

6.0 BQL TNB 99-35-4 

Client WTG Client Sample No.: N-4 

Lab Sample ID: 1464J05 Client Reference No.: Weldon Springs/MKF 

Matrix: Water Date ReceWed: February 10, 1992 

Dilution Factor: 1 Date Extracted: February 12, 1992 

Note 

606-20-2 2,6-Dinitrotoluene • 0.6 6.0 

99-65-0 1,3-Dinitrobenzene BQL 6.0 

r • coTek. 
EcoTek Laooratory Services incorporated 

PQL = Practical Quantitation LiMit 
BQL = Below Quantitation Limit 

=Detected but below BQL 



EcoTek Laporalory Services ;ncorporatec 

Client: WTG Client Sample No.: N-5 

Lab Sample ID: 1464J06 Client Reference No.: Weldon SpringsIMKF 

Matrix: Water Date Received: February 10, 1992 

Dilution Factor: 1 Date Extracted: February 12, 1992 

PQL 
pgii 

Note 

98-95-3 6.0 53.1 Nitrobenzene 

0.5 6.0 606-20-2 2,6-Dinitrotoluene 

BQL 6.0 99-65,0 

121-4-2 

1,3-Dinitrobenzene 

2,4-Dinitrotoluene BQL 6.0 

118-96-7 • 6.0 3.0 TNT 

99-35-4 

PQL = Practical Quantitation Limit 
BQL = Below Quantitation Limit 
• =Detected but below BQL 

TNB BQL 6.0 



98-95-3 Nitrobenzene 52.1 6.0 

2,4-Dinitrotoluene 121-4-2 6.0 BQL 

118-96-7 TNT 8.1 6.0 

TNB 99-35-4 6.0 SQL 

Client WIG Client Sample No.: N-6 

Lab Sample ID: 1464J07 Client Reference No.: Weldon Springs/MKF 

Matrix: Water Date Received: February 10, 1992 

Dilution Factor: 1 Date Extracted: February 12, 1992 
' 	 . 

Result 
pgll 

  	 Compound-Name, PQL .  

pg/I 
Note 

606-20-2 2, 6-Dinitrotoluene 0.6 6.0 

99-65-0 - 1,3-Dinitrobenzene BQL 6.0 

Nitmamrnati  EcoTekLcSsiAnS0aPlYt°ic:215F11°e-sAu  

EcoreK Laporatcry Senqces IncreoraleC 

PQL = Practical Quantitation Limit 
BQL = Below Quantitation Limit 
• 	=Detected but below BQL 



98-95-3 6.0 67.5 Nitrobenzene 

118-96-7 TNT 11.6 6.0 

6.0 1.3 TNB 99-35-4 

111M  
tiat 

=c e.. Laboratory Serv.ce5 -coroorarAc 

tt 

Client: WTG Client Sample No.: N-7 

Lab Sample ID: 1464J08 Client Reference No.: Weldon Springs/MKF 

Matrix: -Water Date Received: February 10, 1992 

Dilution Factor: Date Extracted: February 12, 1992 

606-20-2 2,6-Dinitrotoluene 0.6 6.0 

99-65-0 

121-42 

1,3-Dinitrobenzene 

2,4-Dinitrotoluene 

BQL 6.0 

BQL 6.0 
1 1 

PQL = Practical Quantitation Limit 
BOL= Below Quantitation Limit 
• =Detected but below BQL 



98-95-3 6.0 BQL Nitrobenzene 

BQL 6.0 99-65-0 1,3-Dinitrobenzene 

6.0 BQL 2,4-Dinitrotoluene 121-4-2 

118-96-7 6.0 BQL TNT 

BQL 99-35-4 
	

TNB 6.0 

Nitroaromatics Analytical 
EcoTek LS1 SOP OL . 25 .1 

Client: WTG Client Sample No.: Method Blank 

Lab Sample ID: NA021201 Client Reference No.: Weldon Springs/MKF 

Matrix: Water Date Received: February 10, 1992 

Dilution Factor: 1 Date Extracted: February 12, 1992 

Note 

606-20-2 2,6-Dinitrotoluene BQL 6.0 

EcoTeK Laoorator; Services Incc7D3ralea 

PQL = Practical Quantitation Limit 
BQL = Below Quantitation Limit 
• =Detected but below BQL 



% Recovery- .  
QC Limits * 

Nitrobenzene 

Spike 
Afilount 

4 

Unspiked 
Sample Result 

0 

Spiked 
Sample Result 

(MS) „ 

7 

%S pike 
Recovery 

(MS) 

164 

Duplicate Spike:' 
!Sample 

(mglI) 
(MSD) 

6 153 50-150 

2,6-Dinitrotoluene 50-150 0 4 97 4 99 

1,3-Dinitrobenzene 50-150 4 94 108 14 

2,4-Dinitrotoluene 

TNT 

TNB 

50-150 

50-150  

50-150 

4 110 4 110 0 

4 3. 99 7 93 

4 0.  100 4 95 

= 

C 1 I ( 
f i 014 Libi atm rSeivices funs pi ,Ifof 

Client: WTG 
	 Sample Receipt Date: February 10, 1992 

LSDG: 1464J 
	 Date of Extraction: February 12, 1992 

Method: SW-846 8240 
	 Date of Analysis: February 13, 1992 

Client Reference No.: Weldon Springs/MKF 

MS/MSD ANALYTICAL RESULTS 
MTROAROMATICS 

Lab Sample /D: 1464J01 
Client Sample ID: N-0 

• Advisory Only ; Recovery Limits in Development 
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CASE NARRATIVE FOR GENERAL CHEMISTRY 

Client: WTG 

LSDG: 1464J 

• Alkalinity, Method 310.1  

An unaltered sample is titrated to an electrometrically determined endpoint of pH 
4.5 with a low normality acid solution. 

Chloride, Method 325.2 

Thiocyanate ion (SCN) is liberated from mercuric thiocyanate by the chloride ion to 
form mercuric chloride. Ferric ion is added to form highly colored ferric thiocyanate 
in concentration proportional to the original chloride concentration. 

• Fluoride, Method 340.2  

The fluoride is determined potentiometrically using a fluoride electrode in 
conjunction with a standard reference electrode and a selective ion meter. 

• Nitrate/Nitrite. Method 353.1 

Nitrate is reduced to nitrite with hydrazide sulfate and the nitrite (that originally 
present plus reduced nitrate) is determined colorimetrically by the forination of a pink 
color. 

• Phosphorus. All Forms, Method 365.3 

Organic phosphorus is converted to orthophosphate by a persulfate digestion, mixed 
with reagents to form a blue color complex, and the converted plus the original 
orthophosphate in are sample is measured spectrophotometrically. 

• Sulfate, Method 375.4 

Sulfate ion is converted to a barium sulfate suspension and the resulting turbidity is 
determined by a spectrophotometer as compared to a calibration curve prepared 
from sulfate standards. 

• All QA/QC requirements were acceptable for these analyses. 



Lab 	. 	 
Sample 

ID 

Client 
Sample 

, ID . 

1464.101 N-0 

1464102 N-1 

1464103 N-2 

1464.104 N-3 

1464105 N-4 

1464106 N-5 

1464107 N-6 

1464J08 N-7 

Detection 
• :Limit 

(mg/I) 

6.8 5.0 

40.6 5.0 

5.0 39.0 

94.3 ,5. 0 

80.0 5.0 

55.1 5.0 

40.6 5.0 

29.2 5.0 

	 Total: 	 
Alkalinity 

(mg/1) 

.. 

,s3D. ■ 
Vs. 

Client: WTG 

LSDG: 14641 

Client Reference No.: Weldon Springs/MKF 

Sample Receipt Date: February10, 1992 

Method: EPA Method 310.1 

  

    

ANALYTICAL RESULTS 
ALKALINITY 



1464J01 <2.0 N-0 2.0 

1464J02 2.0 <2.0 N-1 

1464J03 2.0 <2.0 N-2 

1464J04 N-3 <2 0 2.0 

1464J05 N-4 <2.0 2.0 

1464.106 2.0 N-5 <2.0 

2.0 <2.0 1464J07 N-6 

N-7 1464J08 <2.0 2.0 

Client 
Sample 

Detection 
Limit 
(mg/I) 

 

:-IccTek L.i0Cra:0'. • 
Client: WTG 

LSDG: 1464..1 

Client Reference No.: Weldon Springs/MKF 

Sample Receipt Date: February10, 1992 

Method: EPA Method 325.2 

ANALYTICAL RESULTS 
CHLORIDE 



cork 	.71
incorDcalec. 

Client: WTG 

LSDG: 1464J 

Client Reference No.: Weldon SpringsIMKF 

Sample Receipt Date: February10, 1992 

Method: EPA Method 340.2 

 

ANALYTICAL RESULTS 
FLUORIDE 

Lab 
Sample 

ID 

Client 
Sample ',' Fluoride 

(mg11) 

Detection 
Limit 
(mgil) 

1464J01 N-0 <0.1 0.1 

1464,102 Ni- <0.1 0.1 

1464J03 N-2 <0.1 0.1 

1464,104 N-3 <0.1 0.1 

1464,105  N-4 <0.1 • 0.1 

1464J06 N-5 <0.1 0.1 

1464J07 N-6 <0.1 0.1 

1464,108 N-7 <0.1 0.1 



NM  
&NCO .  'Qom 

Client: WTG 

LSDG: 1464) 

Sample Receipt Date: February10, 1992 

Method: EPA Method 353.1 

Client Reference No.: Weldon Springs/MKF 

ANALYTICAL RESULTS 
NITRITE/NITRATE 

Lab 
Sample 

ID 	 

Client 
Sample Nitrite/Nitrate 

01910 

Detection 
Limit 
(mg11) 

1464101 N-0 0.08 
. 	 - 

 0.05 

1464102 N-1 0.44 
_ 

0.05 

1464103 N-2 
I 

, 	0.47 0.05 

1464104 N-3 1.46 0.05 

1464105 N-4 1.09 0.05 

1464106 N-5 , 0.89 0.05 

1464J07 N-6 • 0.91 0.05 

1464J08 N-7 i 0.91 0.05 



Sample Receipt Date: February10, 1992 

Method: EPA Method 365.3 

Client: WTG 

LSDG: 1464,1 

Client Reference No.: Weldon Springs/MKF 

ANALYTICAL RESULTS 
TOTAL PHOSPHATE 

1464,101 

1464,102 

• 1464,103 

1464./04 

1464.105 

1464.106 

1464,107 

1464,108 

Phosphate 
(mg11) 

Detection 
Limit 
(mg11) 

<0.10 0.10 

<0.10 0.10 

<0.10 0.10 

<0.10 0.10 

<0.10 0.10 

<0.10 0.10 

<0.10 0.10 

<0.10 0.10 

• N  

N-0 

N-1 

N-2 

N-3 

N-4 

N-6 

N-7 



1464,101 < 1. 0 N-0 1.0 

1464,104 1.0 < 1. 0 N-3 

1464,105 N-4 <1 .0 1.0 

1464J06 1.0 •  N-5 < 1 .0 

1464,107 < 1. 0 N-6 1.0 

1464.108 1.0 N-7 <1 . 0 

Client 
Sample 

Detection 
Limit 
(mg/1) 

Sulfate 
(mg/I) 

1464,102 

1464,103 

N-1 <1 . 0 1.0 

N-2 <1 . 0 1.0 

EccTeK LaocYa:or; Ser:Ices incc,70oralec 

Client: WTG 
	

Sample Receipt Date: February10, 1992 

LSDG: 1464J 
	

Method: EPA Method 375.4 

Client Reference No.: Weldon SpringsIMKF 

ANALYTICAL RESULTS 
SULFATE 

• 
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CASE NARRATIVE FOR METALS ANALYSIS 
Method SW-846  

	

Client: 	WTG 

	

Proiect/Case: 	MKF/ Weldon Springs 

	

LSDG: 	1464J 

	

Sample(s): 	NO, N1, N2,, N3, N4, N5, N6, N7 

• Analysis - Metals analysis was performed on eight water samples for Calcium, Iron, 
Magnesium, Nickel, Potassium, and Sodium. Samples were prepared and analyzed 
according to SW-846. The following method and instrument were used for analysis: 

Analysis 	 Instrument 
	 Method 

ICP 
	

TJA ICAP 61E 
	

6010 

• QA/QC - All appropriate QC data was within acceptable control limits with the following • 
exceptions: 

The preparation blank shows traces of Calcium, Iron and Sodium. 

- Calcium in the Sample' Matrix Spike and Matrix Spike Duplicate failed the 20% 
Relative Percent .  Difference (RPD). 

• General Discussion - Traces of analytes observed in the preparation blank were not at 
levels considered to be significant to the analysis. Failure of the RPD for Calcium in the 
Sample Matrix Spike and Matrix Spike Duplicate may haVe been due to the high levels 
of that analyte observed in the sample matrix relative to the spiking concentration 
(approximately thirty six times the spike concentration). 

Analytical Difficulties - None to report. 



0.0925 0.004 0.0292 

ND 0.030 

Sodium 0.012 0.902 0.169 

,Potassium 0.259 0.792 6.96 

• 

Detection 
Limit 

(m91!-) . 	, 

Magnesium . 0.0334 

• 

NO 
.... 

.CalCIUm 	• 2.10 

ND 0.004 

19.1 0.009 

Aletala : 	. 

Lab SaMple ID • . 
Client Sample 

INVolie 
= 

Client: WIG 
	

Sample Receipt Date: February 10, 1992 

LSDG: 1464J 
	

Method: SW-846 

Client Reference No.: Weldon Springs/MKF 

ANALYTICAL RESULTS 
TCLP Metals 

ND= Not Detected 



Detection 
Limit 

(mg/L) 

ND ND 0.004: 

18.5 0..009 36.8 

0.0213 '  . 0.004 • • 0.0947 

ND 0.030 

0.910 0.012 2.11 

ND 

0.259 • 17.7 

• gneslunr..:-: 

o ft* 
OtesSitim 	• 7.02 

1464J04 
N-3 

1464103 
W.2 

Lab Sample ID 
Client:Sample ID .  

Nickel 

Ecc.Tek Lapcita:ory Services incorooralec 

Client: WTG 

LSDG: 1464J 

Client Reference No.: Weldon Springs1MKF 

Sample Receipt Date: February 10, 1992 

Method: SW-846 

 

ANALYTICAL RESULTS 
TCLP Metals 

ND= Not Detected 



Lab Sample ID . 	. . Client Sample JD Detection 
Limit 

	 (mgIL) Metals 
(mgIL) 

0.004 ND ND Nickel 

Calcium .  0.009 

0.0498 0.004 0.0411 

Magnesium 0.030 ND ND 

Sodium 0.012 1.45 1.08 

0.259 10.4 13.2 ':.PotattiuM: 	 

22.8 29.1 

CZ-1- 
EcoTek Laooratory Servtces incorporated o 

Client WTG 
	

Sample Receipt Date: February 10, 1992 

LSDG: 1464J 
	

Method: SW-846 

Client Reference No.: Weldon Springs/MIT 

ANALYTICAL RESULTS 
TCLP Metals 

ND= Not Detected 



Nickel 0.004 ND ND 

Calcium 0.009 28.2 10.5 

• Iron 0.004 0.0550 0.0129 

ND Magnesium 	. • 

Detection 
Limit 

(mg/L) 

ND 0.030 

	 Sodiuin 

-PotasSium 

1.05 0.992 0.012 

10.1 0.259 

Lab Sarnple.ID .... 
Cllent Sample ID. .... 

s•1464J07  

.. 	 „ 	 . .. 	 . • 	• 	 • 

10.3 

1464J08 
N-7 

■ ■15•■■ = = 

ILLUll eIt 
EcoTek Laboratory Serwces.incorporateo 

Client WTG 

LSDG: 1464J 

Client Reference No.: Weldon SpringslMKF 

ANALYTICAL RESULTS 
TCLP Metals 

Sample Receipt Date: February 10, 1992 

Method: SW-846 

ND= Not Detected 
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MK-FERGUSON, WELDON SPRING 
ANS 16.1 DATA 4 CALCULATIONS 
BY:R., SOTO; 2-24-92 

SAMPLE ID: QUARRY SOILS (CONTAMINANT: TNT) 

(An/Aoj Mtn) ^2*(V/S) ^2*T lit 

INTERVAL 	to (sec) 

V-131 cm"3; 5154.8 cm"2; Ao- 1.685 E+5 micro g 

Sample conc. 	An 	Ao 
dtn 	T 	(ppb) 	(micro g) 	(micro g) An/Ao [(An/Ao)/dtnr2 (V/S)"2 D 	. LIXn 

1 7200 7200 	1800 6 	0.0093 168500 5.519288e-08 5.876261e-23 0.7161 2.379716e-19 19 
2 25200 18000 	14800 6 	0.0093 168500 5.5192880-08 4.796948e-24 0.7161 1.597270e-19 19 
3 86400 61200 	51200 6 	0.0093 168500 5.519288e-08 4.0807370-25 0.7161. 4.7006740-20 19 

-4 173000 86400 	126000 6 	0.0093 168500 5.5192880-08 1.017827e-25 0.7161 2.885333e-20 20 
8 259000 86400 	214000 6 	0.0093 168500 5.519288e-08 4.5411570-26 0.7161 2.1864110-20 20 
e 346000_ 86400 	201000 8.1 	0.0126 168500 7.451039e-08 4.637473e-26 0.7161 3.140505e-20 20 
7 422000 86400 	388000 11.6 	0.0180 168500 .  1.067062e-07 6.1011550-26 0.7161 5.325929e-20 19 

TOTAL TNT RELEASED 0.077035 .  

FRACTION RELEASED 4 571810e-07 

AVERAGE LIX= 19 
MISEMBerm 



MK-FERGUSON, WELDON SPRING 
ANS 16.1 DATA i CALCULATIONS 
BY:R. SOTO; 2-24-92 

SAMPLE ID: QUARRY SOILS (CONTAMINANT: NITROBENZENE) 

D=((An/Ao)/dtn)^2•(V/S)^2*T• ' 	V.131 cm^3; S.154.8 cm*2; Ao.8335 micro g 

Sample conc. 	, 	An 	P.O 
INTERVAL 	to (sec) 	dtn 	T 	(micro g) 	(micro g) 

.s...mammwamMft.ft 	 awm 	  	  aaavaanaammamaaaasmmmaco 	 
An/A0 	((An/Ao)/dtn)A2 (V/S)'2 LIXn 

aulIOsts. 

,I . 7200 7200 	1800 20.8 0.0322 8335 3.868026e-06 2.886117e-19 0.7161 1.168794e-15 15 
2 25200 18000 	14800 24.4 0.0378 8335 .  4.537493e-06 3.242132e-20 0.7161 1.079553e-15 15 
3 86400 61200 	51200 68.9 0.1068 8335 1.281284e-05 2.199192e-20 0.7161 2.533289e-15 15 
4 173000 86400 	126000 59.2 0.0918 8335 1.100900e-05 4.049519e-21 0.7161 1.147957e-15 15 
5 259000 86400 	214000 53.1 0.0823 8335 9.8746258-06 1.453589e-21 0.7161 6.998533e-16 15 
6 346000 86400 	301000 52.1 0.0808 8335 9.688662e-06 7.841072e-22 0.7161 5.3099888-16 15 
7 432000 86400 	388000 67.5 0.1046 8335 1.255249e-05 8.4429128-22 0.7161 7.370137e-16 15 

TOTAL NITROBENZENE RELEASED 0.5363 
FRACTION RELEASED 	 0.01i 
	 .ORMIWOMM 

AVERAGE LIX. 15 



MK-FERGUSON, WELDON SPRING 
ANS 16.1 DATA 6 CALCULATIONS 
BY:R. SOTO; 2-24-92 

SAMPLE ID; QUARRY SOILS (CONTAMINANT: 2,4 -DST) • 

D4(Aa/Ap)/dtn)A2*(V/S)^2 ■T.11 	V.131 cm4 3; S..154.8 cm'2;.Ao..2831 micro g 

Sample conc. 	- 	An 	Ao 
INTERVAL 	to (sec) 	dtn 	T 	(ppb) 	(micro g) 	(micro 9) 
	.......m.... 	......... MMMMMM ....... 	............... MMMMMM ,.......=,.. 	 

An/Ao f(An/Ao)/dtn3 4 2 (V/S) - 2 p LIXn .  

1 7200 7200 	1800 	6 0.0093 2831 3.285058e-06 2.081714e-19 0.7161 8.430343e-16 15 

2. 25200 18000 	14800 	6 0.0093 2831 3.285058e-06 1.699359e-20 0.7161 5.658461e-16 15 

3. 86400 61200 	51200 	6 0.0093 2831 3.2850580-06 1.445635e-21 0.7161 1.6652530-16 16 

4 173000 86400 	126000 	6 0.0093 2831 3.2850580-06 3.605736e-22 0.7161 1.0221530-16 16 
5 259000 86400 	214000 	6 0.0093 2831 3.285058e-06 1.608743e-22 0.7161 7.7455450-17 16 
6 246000 86400 	301000 	8.1 0.0126 2831 4.434829e-06 1.642864e-22 0.7161 1.1125500-16 16 
7 432000 86400 	388000 	11.6 0.0180 .  3831 6.3511130-06 2.1613850-22 0.7161 1.8867550-16 16 

TOTAL 2,4-0NT RELEASED.. 0.077035 
FRACTION RELEASED 	2  721123e-05 

AVERAGE LIX■ 	 16 
immaaar=0 



IrC07"1—JAer  
Ms. Marjorie L. Wesely 
Geotechnical Engineer 
MK-Ferguson Company 
Weldon Spring Site Remedial Action Project 
7295 Hwy 94 South 
St. Charles, MO 63304 

Re: P.0.#3589-0002-6366 

Dear Ms. Wesely, 

As per your request, the following is a brief description of the method used to prepare the quarry 
soil sample for baseline TCLP analyses and solidification testing. 

A total of 0.1591 grams of nitrobenzene, 0.0129 grams of 2,4 DNT, 20 grams of TNT, and 0.200 
grams of TNB were mixed with 785 ml of demineralized water. A total of 1157 grams of 'quarry 
soil was mixed with the water. This mixture was utilized for the baseline TCLP sample and for all 
solidification mixtures. The following table summarizes the nitroaromatics present on a quarry soil 
and solidification mixture basis. 

I hope this provides the necessary information. Please feel free to contact me at (404)244-0827 
anytime should you require additional information. 

SincereTy, 

Bryan . C 'son 
Senior Project Chemist 

c: Thomas Parkes 
Raphael Soto 

September 10, - 1991 



Nitroaromatic Concentration (ppm) 

Constituent Quarry Soil Basis Solidification Mix Basis 

Nitrobenzene ,..  137.5 	 . 81.8 

1,3 DNB <1.2 <0.71 

2,6 DNT 10.2 6.1 

2,4 DNT 30.6 18.2 

1,3,5 TNB 261  155 

2,4,6 TNT 20058 11932 



MAY- 6-92 WED 12:43 	WSSRAP FAX NO; 3144470803 	R02 

I I.  

HERCULES INCORPORATED 
'HERCULES AERCSRACE COMPANY 

ALLEGANY BALLISTICS LABORATORY 
ROCKET CENTER, WET viRGINIA 

TEST REPORT .  

ExpLosrazy 'JESTING OF STABILIZED 	SOIL SAMPLES. 

FEBRUARY, 1992 

PREPARED FOR 

MK-FERGUSON coMPANY 
WEILON SPRING SITE 

7295 HIGHW 94 SOUDi 
ST. CHARLES, MO 63303 

AC-8414-520-03-001 	 HERC NO. 92-06 
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FAX NO. 3144470803 . 	N, V.1 

WARRANTY 

' ,Hercules warrants that it has performed the testing required by. the 
statement of vork in a safe and coMpetent manner and in accordance with the 
standards employed by ALES in performing the one or similar teutirq for 
itself. ANY anima PROvISIGNS OP THIS AGREEMENT TO THE CONTRARY NOT' 
wrmarANDIN3, THIS WAPPANTY IS IN LIEU OP ALL OTHER WARRANTIES EXPRESS OR 
IMPLIED, WHETHER ARISING BY LAW, CUSTOM OR CONDUCT INCLUDING BUT 
LINTraTioN, THOSE OP mii;x3BufmarLrryOR FITNESS FOR A, PARTICULAR PURPOSE, THAT 
ANTS OR HAZARDS OP ANY KIND WHATSOEVER 1 ILLP3 E'er, THAT ANY 
PARTICULAR STANDAMOR4RITERMON OP HAZARD OP. ACCIDENT ELIMINATION OP ANY xiNp 
WEATS0EVER WILL BE ACHIEVED OR THAT ANY PARTICuLAR OR ANTICIPATED RESULTS OP 
ANY RIND WHATSOLTER WILL BE ACHIEVED By crATERIs TSB OR APPLICATION OP ANY OF 
THE INIVIREATION, ADVICE, RECD VEMATIcais OR SERVICES PROVIDED IN WHOLE OR IN 
ram BY HERCULES. ALL SAID INFORMATION, ADVICE, lin atis OR SERVICES 
ARS FOR mum SOLE USE OF oGNER AND ARE USED AT MEWS Jam THE =Gins AND 
REMEDIES PROVIDED HEREIN ARE EXCLUSIVE AND IN LIED OF ANY.CTHER MOM OR 
REMEDIES ABEEMERARIB1N3 BY LAW, CUSTOM OR CONDO TO" 

CAUTION 

CONCLUSIONS PRESENTED IN THIS HAZARD ANALYSIS REPORT ARE BASED upaN 
BARDEARB 

 
(OR nrsm), MATERIAL OF COAMTRDOTTON, OPERATINS CONDITIONS, PROCESS 

MATERIALS AND ISCCETCRES AS THEY EXISTED AT . TINE OF THE ANALYSIS (OR AS 
THEY WERE PRESENT TO EncuLEs FOR ANALYSis). • IF CHANZES IN ANY OP THESE 
PARAMETERS OCCUR IN TEE MUM, THE LIONS OP THE CURREM HAINMAMLYSIS 
MAY BE INVALZDAM. 

• 
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TEST RESCiire 
EXPIDOXvITT '1'E=513 OP STABILIZED Tur ccaelgUmeaED SOIL BAKPLES 

• 

21162LOMEITIR 
The objective of the teat described herein was to synthesize a sample of 

stabilized quarry residue sample containing 2% Tmf and other nitroaromatic 
compounds of the types and proportions listed in Attachment 1, and perform 
sensitivity, reactivity, and DSC testing on the sample to determine if it had 
explosive properties. 

   

   

   

2SAILLSAGEZEMO 
Soil samples Coma tbe Weldon Spring Quarry Site were provided by EdoTek 

along with a list of spiking agents and their proportions to duplicate earlier 
tests performed by EcoTek. These instructions were provided in a memo fraz 
Arian Carlson of EcoTek to Marge Wtsley of MX-Ferguson dated 9/10/91, 
Attachment 1. MU!. Carlson traveled to ABL and monitored the sample 
preparation on 1/9/92 and witnessed sone of the slurry testing. 

The test stabilization mixture was prepared and cast into 2 11  cubes. The 
following tests were ;Informed on the slurry mixture on the same day as 
prepared and on the materiel after allowing to cure about 2 weeks; 

• # 8 Cap Test 
••■ Impact Sensitivity 
- Friction Sensitivity 
- Differential Scanning Calorimeter 

TEST EMNI 

The samples were prepared on 1/9/92 and one set of tests were performed 
the same day. A second set of 2ft cubes was allowed to cure about two weeks 
and the same tests were repeated... One portion of the cast material was 
broken up to get the samples required for sensitivity testing. This cured 
material broke up easily, being rather crumbly in nature as opposed to being 
hard or brittle. The test results are shown in Table I. 

Other observations noted were: 

1. A small amount of reddish water was observed seeping out of the 
slurry samples. 

2. A radioactivity check performed on the samples prior to beginhing! 
work showed the level of disintegrations/minute to be about 20 ' 
counts above background level. 
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ZOIL
'

77 
	T
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E'r 

TE57C !IF n-211G2SIN 

Test Des:Tint:3: 
	51urrY 	 Ciued Saz;le 

2" —" t Setsitiv:ty 	 531 ',he. !one 	S it,Cec 	09 1.bS. 	3 

Zetsi:lvity 	 Greater that :20 c; 	i :: 

 

.'" , retIill 	Cilc:iteter One ex:thern begio:Ing at 	Sc els ,Atr:s 
252 degrees C note! co Ile 	;n!er 313 deire ,n. 
six trials mitt 1 smitt, 

No other extther:s :tier 
test It 	of 300 degrees C. 

 

Ac reaction 	 No reactio: 
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PEgOAMEN 

It is concluded frowthe test results that the stabilized mixture does 
not exhibit explosive properties in either the uncured or cured state. There 
was acme energetic reaction noted on the sensitivity tests but this was not 
inconsistent with a sample containing non-hmageneous particles of TNT. 
Because the material would not sustain a reaction in the #s cap test, and 
because there were no reproducible emetherms on teC, it is concluded that the 
material can be handled safelywitbout the risk of detonation or explosion. 

The material did exhibit some reddish liquid seeping out of the samples. 
Without analysis, it is assumed that this is snag form of the "red waters 
associated with TNT manufacture. Altbough not present in enough concentration 
to be an explosion hazard, it could present environmental concerns if it were 
allowed to enter the groundwater system. 

=MISSION 

A short description of the tests performed is given below: 

Friction sensitivity.  A sample of material is placed on an anvil and a 
stationary wheel is placed on top of the sample. Pressure is applied to the 
wheel and a pendulum is used to propel the anvil at a known velocity. 
Pressure and velocity can be measured. 

Impact sensitivity.  A sample of material is placed on an anvil and a 
hammer is placed on top of the sample. A ]mown weight is then dropped a known 
distance on to the hammer. The impact energy is varied by chmving the drop 
height. 

In both the friction and impact tests, positive reactions are detected by 
Observation of sounds and flash as well as by the use of an infra-red analyzer 
to detect products of combustion. Ten trials are run at a particular energy 
level and the Threshold Initiation Level (ma) is considered the mdzimuft 
energy level at which no reaction occurs. 

scanning 	This is a measure of the 
thermal stability of the material.' A sample is placed in a cell and the 
temperature is incrementally increased. The temperature is recorded and any 
endotherms or exotherms resulting from sample reactions are noted. 

48 Cap Test. In this test a 2" cube of the material to be tested is 
placed on top of a lead witness column and a #8 blasting cap is placed on top 
of the sample. The cap is initiated and the reactivity of the material is 
measured by deformation of the lead column. Five samples are run per test and 
a positive reaction on any is considered a positive test. 

A positive impact sensitivity TIL of 17 centimeters was recorded for the 
cured sample *it the results pattern was consistent with a non-hceegeneous 
mixture of explosive and soil. The machine limit of 120 centimeters was 
reached with the slurry sample without recording a positive reaction. Th 

3 
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friction sensitivity tests resulted in T1lAts of 501 pounds force at 8 ft/sea 
for the slurry sample and 489 pounds force at 8 ft,/sec for the cured sample. 
Again, it is not unexpected that a non-homogeneous mixture of TNT and soil 
would give a positive reaction. 

In the DSC testing, two trials were run on three samples each of both the 
slurry and cured material. one trial in the slurry test exhibited a slight 
exothemm at iso co and a significant exothenm at 252 c°. In the absence of 
any other positive results, this was attributed to a localized inclusion of 
one of the nitroarmatic spiking compounds. 

NO reactivity was recorded on any of the tan samples subjected to the 418 
cap test. In this test, the hulk material rather than a sample is tested and 
non-homogeneity is less a concern. 
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CoVek. 
Ms. Marjorie L..Wesely 
Oeoteehnical Engineer 
MX-Perguson Company 
Weldon Spring Site Remedial Action Project 
7295 Hwy 94 South 
St. Charles, MO 63304 

Re: P.O./3589-0002-6366 

Dear Ms. Wesely, 

As per your request, the following is a brief description of the method used to prepare the quarry 
soil sample for baseline TCLP analyses and solidification testing. 

A total of 0.1591 grams of nitrobentene, 0.0129 grams of 2,4 DNT, 20 grams of TNT,  and 0.200 
grams of .TNI3 were mixed with '785 nil of demlneralized water. A total of 1157 grams of quarry 
soil was mixed with the water. This mixture was utilized for the baseline TCLP sample and for all 
solidification mixtures. The following table summarizes the nitroaromatics present on a quarry soil 
and solidification mixture basis. 

I hope this provides the necessary information. Please feel free to contact me at (404)244-0827 
anytime should you require additional information. 

Sine 

c son 
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September 10, 19900  
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ATTA6EMENT 1, Page 2 of 2 

Nitroaromatic Concentration (ppm) 

r. U0 

• V. 

IlAY- 6-92 WED 12:47 	WSSRAP 	 MA NU. 14441UbUi 

Qualvy Soil Basis Solidification Mix Basis Constituent 

Nitrobenzene , 11.6 

1,3 DNB <1.2 <0.71  

2,6 DN'T 10.2 
2,4 DNT 30.6 

261 155 
20058 _11932 

• 

6 



CHEN-NORTHERN, INC. 

TABLE II 
SUMMARY OF CONSOLIDATION TEST RESULTS 

JOB NO. 1 156 92 

MARCH 12, 1992 

Sample No. OP-M-6-2 

Initial Moisture Content, % 	 33.9 
Initial Dry Density, pcf 	 81.3 
Initial Void Ratio 	 1.073 
Initial Saturation, % 	 85.5 
Final Moisture Content, % 	 37.1 
Final Dry Density, pcf 	 83.9 
Final Void Ratio 	 1.008 
Final Saturation, % 	 99.4 
Preconsolidation Pressure, psf 	 N/A 
Pressure at Inundation, psf 	 1000 
Test Method 	 ASTM 2435-90, Method A 
Coefficient of Consolidation, cv, 

Calculation Method 	 Log of Time and Square 
Root of Time 

Duration of Pressure Increments 	 24 hr (250 to 2,000 psf) 
48 hr (4,000 to 64,000 psf) 

Coefficient of Consolidation, 
C  cm 2/sec  

Pressure, 	 Log of Time Square Root of Time 
psf 	 Method 	Method  

2000 1.55E-04 7.90E-03 

4000 2.11E-04 2.36E-02 .  

Average 1.83E-04 1.58E-02 

11. !17(.7. 
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Chen@Northern,Inc. 	 Consoing Eng-neers ano 5c.:errs:5 

9E Srcreti Zun Sr.,ee! 
Denver. Co.oraoc, 80222 

3037_=.7'05 
303 744-G210 Facs r. e  

December 18, 1991 

Mr. Rafael Soto 
Waste Technologies Group, Inc. 
100 Crescent Centre Parkway, Suite 200 
Atlanta, Georgia 30084 

Subject: 	Laboratory Testing of Solidified Sludge From Weldon Spring Site 

Job No. 	1 156 92 

Dear Mr. Soto: 

As requested, we have performed compressive strength tests on four cube samples which 
we received on November 27, 1991, at our Denver laboratory. This testing was performed 
in general accordance with ASTM C579-82, "Compressive Strength of Chemical-Resistant 
Mortars, Grouts, and Monolithic Structures", which covers the testing of 2-inch cube 
specimens. The results of these tests are presented on Table I. 

We have also performed Harvard miniature compaction tests on four additional samples, 
in accordance with ASTM STP 479, "Suggested Method of Test for Moisture-Density 
Relations of Soils Using Harvard Compaction Apparatus". Based on the results of these 
tests, we remolded specimens for testing in general accordance with ASTM D2166-85, 
"Unconfined Compressive Strength of Cohesive Soil". The results of these tests are 
presented on Table II. 

If you have any questions regarding this submittal or if we can be of further assistance, 
please call. 

Sincerely, 

Chen-Northern, Inc. 

- 	/ 

Sally K. Miller, E.T. 
Laboratory Manager 

Rev. by: DAG 
SKM/kd 
Enclosures 



CHEN-NORTHERN, INC. 

TABLE I 
SUMMARY OF LABORATORY TEST RESULTS - CUBES 

JOB NO. 1 156 92 

DECEMBER 16, 1991 

Sample No. 	 Compressive Strength. psi 

OP-I-3-4 	 335 

OP-II-1-4 	 185 

OP-II-2-4 	 225 

OP-II-3-1 	 125 



CHEN-NORTHERN, INC. 

TABLE II 
SUMMARY OF LABORATORY TEST RESULTS 

REMOLDED SPECIMENS 

JOB NO. 1 156 92 

DECEMBER 16, 1991 

Sample No. OP-II-4-2 OP-II-6-2 OP-III-5-2 OP-III-6-2 

Optimum Moisture 
Content, %* 35.5 32.2 33.2 32.3 

Maximum Dry 
Density, pcf* 81.3 86.6 86.8 86.8 

Remolded Moisture 
Content, %** 30.3 30.9 32.9 31.6 

Remolded Dry 
Density, pcf 81.6 83.2 82.5 84.4 

Percent Compaction 100.4 96.1 95.0 97.2 

Unconfined Compressive .  

Strength, psi 59.5 42.6 31.8*** 35.8 

* Determined from Harvard Miniature Compaction Test 

* * Because of the small volume of soil available, it was difficult to accurately determine 
the moisture content of the specimens prior to remolding. The moisture contents 
reported here are based on the entire specimen after testing for unconfined 
compressive strength, and they reflect the most accurate measure of the final 
moisture contents of the specimens. 
Since they are, for the most part, drier than the optimum moisture contents, the 
densities, and therefore the compactions, are greater than requested. 

Although it was necessary to re-use material for the Harvard compaction tests and 
the unconfined tests, we did not re-use any material that had been oven -dried (for 
purposes of determining moisture content). Each sample, therefore, decreased in 
useable volume as testing proceeded. In the case of Sample No. OP-III-5-2, the 
unconfined test was necessarily performed on a shorter specimen due to this fact. 



Chen@Northern,Inc.. 	 ConsL.:;:ng Engmeers anc Sc;ent sis 

.96 Soulr. 
Denver Co:oracc 63223 

303 7-::•7 -  05 
303 7_;.02'0 FacsTr'e,  

March 12, 1992 

Mr. Rafael Soto 
Waste Technologies Group, Inc. 
100 Crescent Centre Parkway, Suite.200 
Atlanta, Georgia 30084 

Subject 	Laboratory Testing of Submitted Samples of Solidified Sludge From Weldon 
Spring Site 

Job No. 	1 156 92, Part 2 

Dear Mr. Soto: 

As requested, we have performed hydraulic conductivity tests on two cube samples labeled 
"OP-II-1-1" and OP-III-6-3" which we received on February 5, 1992, at our Denver 
laboratory. This testing was performed in accordance with ASTM D 5084-90, and the 
results are presented on Table I. In addition, we have collected five 10 ml specimens of 
hydraulic conductivity test effluent from Sample No. OP-II-1-1. These specimens were 
preserved with nitric acid to a pH of less than 2 and sent to Mr. Skip Cloninger with 
EcoTek/LSI in Atlanta, Georgia. The hydraulic conductivity test had been in progress for 
four days when the collection of effluent was initiated. 

We have also performed a consolidation test on a remolded specimen from Sample No. OP-
III-6-2, which we also received on February 5, 1992. This specimen was remolded to 95% 
of the maximum dry density at optimum moisture content as determined by the Harvard 
miniature compaction test. Testing was performed in accordance with ASTM D 2435-90. 
The loading schedule was specified by Mr. Serban Grozescu of MK-Ferguson Company. 
Pressures of 250 psf to 2,000 psf were applied for 24 hours, whereas pressures from 4,000 
psf to 64,000 psf were applied for 48 hours to better define the end-of-primary 
consolidation. These test results are presented on Tables. I and II and on Figs. 1 through 
5, enclosed. 

The total weight of Sample No. OP-III-6-2, as received, was 876.5 g at a moisture content 
of 59.2% (large bag), and 167.6 g at a moisture content of 49.2% (small bag). 



Chen-Northern, Inc. 

Sally K. Miller, E.T. 
Laboratory Manager 

Rev. by: DAG 
SKM/kd 
Enclosures 

Waste Technologies Group, Inc. 
March 12, 1992 

Page 2 

If you have any questions regarding this submittal or if we can be of further assistance, 
please call. 

Sincerely, 

• 

Chen--INorthern.Inc. 
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CHEN-NORTHERN, INC. 

TABLE I 	 Job No. 1 156 92 
' OF PERMEABILITY TEST RESULTS 	 Mardi )12, 1992 

al 
Ile 
4 cc 

B-Parameter 
After 

Saturation 

Final 
Moisture 
Content, % 

Final 
Dry 

Censity, pof 

• 
Final 

Saturation, 

Ooefficient of 
Permeability, 

cm/seo 

30 0.98 77.0 53.9 97.8 2,7 x 104  

38 0.96 58.4 64.2 96.9 7.5 x 10"s  

lty of 2.70. 



TE 
Waste Technologies Group..Inc. 

April 2, 1992 

Ms. Marj Wesely 
MK-Ferguson Company 
Weldon Spring Site Remedial Action Project 
7295 Hwy 94 South 
St. Charles, MO 63304 

Dear Marj: 

WTG92.137 

Please find enclosed the report from EcoTek LSI for As and U analyses on leachates 
from permeability Samples obtained by Chen-Northern from sample OP-11-1-1. 

Should you have any questions, please contact me. 

Sincerely, 

Rafael Soto 
Director of Business Development 

RS/pbs 

Encl. 
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' 	EcoTek Laorynry Serv:ces Incorporated 

April 1, 1992 

Mr. Raphael Soto 
Waste Technology Group, Inc. 
100 Crescent Centre Parkway 
Suite 200 
Tucker, GA 30084 

Dear Mr. Soto: 

Enclosed along with this letter are the hard copy results for the sample(s) received March 
18, 1992. This information was faxed to you today. 

Please contact Tara. Pipes at (404)244-0827 if you have any questions. Also, please refer to 
LSDG number 1464K (2210) in future correspondence. 

Sincerely, 

ECOTEK LABORATORY SERVICES, INC. 

Donald L. Dihel 
Quality Assurance Manager 

/ iZ, .c.- 
Tara L. Pipes 
Assistant Laboratory Manager 

Enclosures. 
DLIVII.P/cjm 

QUALITY CONSCIOUS. (MCI: TO kESPOND 

Rezv.er cane• 
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EcoTek Laooratory Services Incorporated 
• 

CASE NARRATIVE FOR METALS ANALYSIS 
Method SW-846  

	

Client: 	WTG 

	

Proiect/Case: 	(Job# 1-156-92) OP-11-1-1 

	

LSDG: 	1464K 

	

Sample(s): 	14641{01, 14641(02, . 14641(03, 1464K04, 1464K05 

• Analysis - Metals analysis was performed on five water samples. Samples were prepared 
and analyzed according to SW-846. The following method and instrument was used for 
analysis: 

Analysis  
GFAA 

instrument 
TJA GFAA SH-22 

Method 
7060 

• QA/QC - All appropriate QC data was within acceptable control limits. 

• General Discussion - None to report. 

• Analytical Difficulties - Due to extremely limited sample volume all samples were 
prepared at five-fold dilutions raising the detection limit by GFAA from 0.003 mg/L to 
0.015 mg/L. 



Trace :Metals. Analytical:Results 
Method. SW.-846 

	

WTG 	 Client Sample No.: .#1 
Lab Sample ID: 1464K01 

	 Client Reference No.: OP-11-1-1 

	

Matrix: Water 	 Date Received: March 18, 1992 

Date Dilution Result Detection. Limit 
Analyzed Factor mg/L mg/L 

3/30/92 	 5 0.015 

Note 

Arsenic 

C Or if  k 
Eccrei+ Laboratory Services Incorporated 

= The Duplicate analysis not within control limits. 
N = The Matrix spike sample recovery was outside of control limits. 
E = The 1CP serial dilution result exceeded control limit, indicating a possilbe interference. 
B = The Analyze was observed in the preparation blank as well the sample, indicating 

a possible/probable contamination and warns the data user to take appropriate action. 

• 
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EcoTek LaooralorN. Services Incorporated 

Trace Metals Analytical Results 
.Method SW-846 

. 

Client: WTG 	 Client Sample No.: #2 

Lab Sample ID: 1464K02 	 Client Reference No.: OP-11-1-1 
Matrix: Water 	 Date Received: March 18, 1992 

Analyze Date 
• Analyzed 

Dilution 
Factor 

Result 
mg/L 

Detection Limit 
mg/L 

Note 

Arsenic I 	3/30/92 1 	S <0.015 0.015 

= The Duplicate analysis not within control limits. 
N = The Matrix spike sample recovery was outside of control limits. 
E = The 1CP serial dilution result exceeded control limit, indicating a possilbe interference. _  
B = The Analyte was observed in the preparation blank as well the sample, indicating 

a possible/probable contamination and warns the data user to take appropriate action. 
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EcoTek Laboratory Services Incorporated 

Trace . Metals Ana4lical Results 
Method SW-846 

• <0.015 0.015 3/30/92 

Date Dilution Result Detection Limit 
Analyzed" Factor mg/L .  rng/L 

Note 

Arsenic 

• Client: WTG 
Lab Sample ID: 14641(03 

• Matrix: Water 

Client Sample No.: #3 
.• Client Reference No.: OP41-1-1 

Date Received: March 18, 1992 

= The Duplicate analysis not within control limits. '1 
N = The Matrix spike sample recOvety'was outside of control limits. 
E = The ICP serial dilution result exceeded control limit, indicating a possilbe interference. 
B = The Analyte was observed in the preparation blank as well the sample, indicating 

a possible/probable contamination and warns the data user to take appropriate action. 



Trace Me4i1S Analytical Results 
Method SW-846 

IMP. "trim.  
rim‘stio Li vaik 

• EcbTek Laooratory Services Incorporated 

( - 
s 

WTG 
Lab Sample ID: 14641(04 

Matrix: Water 

3/30/92 

Result .  
".mg/L , 

<0.015 Arsenic 

= The Duplicate analysis not within control limits. 
= The Matrix spike sample recovery was'  utside of control limits. 

E = The ICP serial dilution result exceeded control limit, indicating a possilbe interference. 
B = The Analyte was, observed in the preparation blank as well the sample, indicating 

a possibk/probable contamination and warns the data user to take appropriate action. 



Trace Metals Analytical Results. 
Method SW-846 

Client: WTG 

Lab Sample ID: 1464K05 
Matrix: Water 

Client Sample No.: #5 

Client Reference No.: OP-11-1-1 
Date Received: March 18, 1992 

EcoTek Laboratory Services Incorporated to 

= The Duplicate analysis not within control limits. 
= The Matrix spike sample recovery was outside of control limits. 
= The ICP serial dilution result exceeded control limit, indicating a possilbe interference. 

B = The Analyte was observed in the pr'eparation blank as well the sample, indicating 
a possible/probable contamination and warns the data user to take appropriate action. 

Diltaion 
Faaor 

3/30/92 	I 	5 

mg/L 

<0.015 

Detection Limit 

0.015 Arsenic 
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EcoTek Laboratory Services Incorporated 

CASE NARRATIVE FOR 
TOTAL URANIUM by LASER PHOSPHORIMETRY 

Client: 	WTG 

LSDG: 	1464K 

• The uranium in the sample aliquot is converted to a chloride complex in a 
hydrochloric acid solution and is loaded onto an anion exchange resin. The uranium 
chloride complex is attracted to the resin while most other actinide chloride anions 
are collected in the effluent. The uranium is removed from the resin with dilute 
HCL. 

• The uranium in the prepared sample is analyzed with a kinetic phosphorescence 
analyzer. The KPA-11 uses a pulsed laser to phosphoresce the uranium in the sample. 
The phosphorescence is received by the detector and, over a series of time gates, a 
decay curve is generated. A linear regression is performed on the data and the 
uranium concentration is determined. 

The following exceptions and/or considerations should be noted for the sample group 
contained within. 

The samples were analyzed without any dilution, however an interference was 
observed, in the form of low sample intensities and nonlinear phosphorescence decay 
curves. To eliminate the interferences a sample dilution was performed. The 
dilutions resulted in acceptable data, but at the same time elevated the detection 
limits. 
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Client Reference No.: OP-11-1-1 
LSDG: 1464K 
	

Date Received. 3/18/92 

1464K01 #1 3/30/92 Total Uranium Water 

14641(02 #2 3/30/92 Total Uraniuin Water 

1464K03 #3 3/30/92 Total Uranium Water ND 

1464K04 #4 3/30/92 Total Uranium Water 

1464K05 #5 3/30/92 Total Uranium Water ND 

2 Sigm4'. 
Error .  

(pCi/L) 

eNulion% 
Lunt . 

N/A 

N/A 34 

N/A 34 

N/A 34 

N/A 34 

Ilmerker 	= = 

II106W II vir = 

Ecolek LabOratory Services Incorporated 

IP 
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