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ABSTRACT

Several Iegaq hydraulic oil wastestreams contaminated with hxlor 1260 and small amou
of ‘7CS have been in storage at the Idaho National Engineering Laboratory (INEL) due to the
lack of appropriate treatment facilities. The goal of this study was to demonstrate that
polychlorinated biphenyls (PC%) cmdd be selectively decomposed in the oils. Removal of the
PCB component to less than the 2 mg/L treatment standard should result in a waste oil that is I
regulated by the Toxic Substances Control Act.

“Irradiationof the oils with high gamma-ray doses produces free electrons in the solution t]
react with PCBS. The reaction results in dechlorination of the PCBS to produ=. biphenyl. The
gamma-ray source was spent reactor fuel stored in the Advanced Test Reactor canal at the INI
A dry tube extends into the canal which allowed for positioning of samples in the proximity of 1
fuel. The gamma-ray dose rates at the samples varied horn 10 to 30 kGy/h. This was measurti
using commercially available FWT-60 dosimeters. Irradiation of samples in a series of
progressively increasing absorbed doses allowed the generation of rate constants used to predicl
absorbed doses necessa~ to meet the 2 mg/kg treatment standard.

Three separate irradiation experiments were performed. The first irradiation used a
maximum absorbed dose of 183 .kGy. This experiment demonstrated that the PCB ccmcentratia
decreased and allowed calculation of preliminary rate constants. The semnd irradiation used a
maximum absorbed dose of 760 kGy. From this experiment, accurate rate constants were
calculated, and the necessary absorbed dose to achieve the treatment standard was calculated. 1
thethird irradiation to =42 kGy, all three wastestreams were adequately dewmtaminated.
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Decomposition of PCBS in Oils
Using Gamma Radiolysis

A Treatability Study–Final Report

INTRODUCTION

The radiation chemistry of the polychlorinated biphenyls (PCBS) and other halogenated
hydrocarbons has received considerable study in a number of solvents. Aniong them have been
water,l alkaIine isopropanoJV’4S*6 neutral isopropanol,’x)g cyclohexane,l” petroleum
etherll and electrical insulating oils.12 Interest in PCB radiolysis results from the need to

understand the nature of PCB reaction products in irradiated foodsl”’ll and from the desire to
design safer and more efficient disposal techniques .6 This work will focus on radiolysis as a
potential waste treatment process. Current U.S. Environmental Protection Agency
(EPA)-approved treatment technology for PCBS requires incineration or high-efficiency
boilers.n However, radiolysis has inherent benefits, e.g., the possibility of in situ treatmen~
selective destruction of PCBS, and nonoxidizing treatment that prevents formation of such
undesirable products as dioxins.

The most thoroughly studied solvent has @en alkaline isopropanol. It is well known that in
alkaline isopropanol, decomposition proceeds rapidly via reductive, chain-reaction dechlorination

5G Upon continued irradiation, nonchlorinatedto produce lesser-chlorinated “daughter”PCBS. ‘
biphenyl is produced. Reaction rates (G values) in excess of 1,000 molecules 100 eV-l g-l have
been reported.6 The radiation chemistry of isopropanol has been well studied, and it is known
that degradation of PCBS in alkaline isopropanol solution occurs as a result of attack by
reactive-reducing species generated by solvent radiolytic decomposition.6 Dechlorination of PCBS
in alkaline isopropanol is the resuit of electron transfer fhm the acetone radical anion, which is
generated from the a-hydroq is6propyl radical by direct isopropanol radiolysis under only alkaline
conditions.c The series of reactions is shown below in Equations 14

1 (CH3)2CHOH + y –> (CIQ2CHOII*

z (CH3)&HOH* —> e- sol + (CHJ#HOH+

3 (CH3)$!HOH+ --> H+ + (CHJ#OH

4 ~ (CHJ2COH + OH- –> (CHJ#O + HOH

5 (CHJ#O- + RC1 –> (CHJ2C0 + Cl- + ~

6 ~ + (CH&CHOH –> RH + (CHJ2~OH

Generation of the a-hydroxy isopropyl radical from ionized isopropanol is shown in
Equation 3. This radical undergoes an acid-base reaction in the alkaline solution in Equation 4,
producing the acetone radical anion. This anion then transfers an electron to a PCB molecule (or
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other chlorinated hydrocarbon) in Equation 5 causing dechlorination. In Equation 6, it can be
seen that the dechlorinated PCB radical stabilizes as a dechlorination daughter species by proton
abstraction from the solven~ creating a new a-hydroxy isopropyl radical and initiating the chain

56 Because of these highreaction. This chain reaction results in the high G values reported. ‘
G values, alkaline isopropanol has been the solvent of choice for organochlonne compound
radiolysis studies since the pioneering work of Sherman.2 Singh and others have proposed
treatment of PCB-contaminated transformers using radiolysis in this solvent.G

The PCBS, however, are usually found in an oil matrix in actual wastes. It has been reported
in at least one study that PCB radiolysis rates in oils are unacceptably low for use as a treatment
technology. 12 This report contradicts that conclusion.

At the ~ the radiolysis of I?CBSin neutral isopropanol was investigated over a period of
several years7a8’9as a first step toward modeling more “real world” solvents. It was determined
that the dechlorination chain reaction which occurs “inalkaline isopropanol does not occur in
neutral isopropanol. 7 Consequently, PCB decomposition rates are about four orders of magnitude
lower (G = 0.1 molecules 100 eV-l g-l). This is due to the fact that the a-hydro~ isopropyl
radical produced by isopropanol radiolysis does not undergo an acid/base reaction in neutral
solution to produce the acetone radical anion. The a-hydro~ isopropyl radical is apparently
unable to participate in the chain-reaction dechlorination of PCBS.7$

However, in this system PCB decomposition by dechlorination still occurs. R is accompanied
by the ingrowth of daughter congeners produced by sequential dechlorination. Similar to
radiolysis in alkaline isopropanol, the predicted end product of complete dechlorination is
biphenyl. Although dechlorination rates are much lower in neutral isopropanol than in alkaline
isopropanol, a 200 mg/L solution of PCB 200 was decomposed by an order of magnitude using
amounts of radiation easily achievable in our system.’

When the natural logarithm of the PCB concentration was plotted versus the absorbed dose
for experiments in neutral isopropanol, it was revealed that the reaction observed first-order
kinetics. The slope of the Iine obtained is a reaction efficiency analogous to a rate constant. We
called this slope the dose constant (d) since it was expressed in terms of reciprocal dose rather
than time.8 This dose constant was independent of initial PCB concentration and radiation dose
rate in neutral isopropanol .8 It was thus a valuable figure of merit in that system and was used
instead of the more traditional G value. The G value suffers from a concentration dependence
which makes it impractical for comparing experiments with dfierent initial PCB concentrations.
Much of the discussion to follow would not be possible without adopting the use of the dose
constant.

Dose constants were obtained for 25 PCB congeners in neutral isopropanol.g It was found
that a general increase in dose constant occurred as the number of chlorine atoms on the
molecule increased. However, considerable variability existed among members of any selected
homolog series. PCBS with the largest dose mnstants for their homolog series were para/meta
substituted only. Apparently, chlorine substitution in the ortho position decreased neutral
isopropanol radiolysis efficiency. When the dose constants for our 2S congeners were plotted
versus their lowest unoccupied molecular orbital (LUMO) energies, a strong correlation was
found.g The LUMO energia are those of Greaves14 and were found to be lowest for
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rmngeners substituted in only the para and meta positions. These congeners, which decomposed
quickly via radiolysis in neutral isopropanol, are the “planar”congeners. The lack of ortho
substitution allows the two phenyl rings to achieve a nearly coplanar configuratio~ and the
extended conjugation which results is thought to lower LUMO energy. Increasing chlorine
substitution also leads to lower LUMO energies due to the electron-withdrawing nature of the
chlorine. Low LUMO energ& lead to high dose constants (high radiolysis rates). Congeners
with ortho chlorine substitution are restricted from fkee rotation around the phenyl-phenyl bon~
and the planar configuration is not easily adopted. They have higher LUMO energies.
Ortho-substituted congeners also had lower dose constants. 9 Since it is well known that captured
electrons reside in the LUMO energies, 15 these correlations strongly suggested that radiolytic

PCB dechlorination in neutral isopropanol proceeds by electron capture. The source of these
electrons is the interaction of gamma rays with the isopropanol solven~ as shown in Equation 2
These radiolytically produced high-energy electrons are rapidly thermalized and become solvated
in polar media. 16 They are then able to react as a powerful chemical reducing agen~

It was confirmed that the solvated electron was the agent responsible for PCB
dechlorination in neutral isopropanol via a series of scavenger experiments. 8 These experiments
were performed by adding species known to have a high reaction rate with the suspected agent
and observing the effect on PCB de~adation. Reference to Buxton et all’ allowed the choice
of appropriate scavenger species based upon their rates of reaction with various radicals.
Although Buxton tabulated reaction rates in aqueous solution, extrapolation to isopropanol was
valid since only relative rates were of concern.

The primary reactive agents produced by isopropanol radiolysis are solvated electrons,
hydrogen atoms, hydroxyl radicals, and the a-hydroxy isopropyl radical.16 The highest yield
products are the electron and a-hydro~ isopropyl radical, production of which is shown in
Equations 2 and 3. The rapid reaction of hydrogen atoms and hydroxyl radicals with the
isopropanol to form the a-hydroxy isopropyl radical predicts that their contribution to PCB
decomposition is small.18 The following scavenger experiment confirmed this prediction.

Nitrobenzene is a scavenger species with a diffusion limited rate of reaction with solvated
electrons’ and a high rate with the a-hydroxy isopropyl radical.lg Benzene has a rate of
reaction with the solvated electron three ordens of magnitude less.17 Both scavengers have similar
reaction rates with the hydrogen atom and the hydroxyl radical.1’ The benzene rate with the
alcohol radical is unknown. Dose constants for irradiated samples containing nitrobenzene were
decreased by a factor of two! while benzene had no effect. These results indicated that hydrogen
atoms and hydroxyl radicals do not have a si@fkant role in the radiolysis of PCBS in neutral
isopropanol. However, the experiment was insufficient to permit a choice between the solvated
election and the alcohol radical.

Sulfur hexafluoride was chosen as an electron scavengers It is well known that sulfur
hexafluoride has a high rate of reaction with electrons. It is believed to have little affinity for the
a-hydroxy isopropyl radical based upon analogy with its known rate for methyl radicals.m When
experiments were sparged with sulfur hexafluoride, the dose constant was reduced by a factor of
five. These results, as well as the trends exhibited with PCB LUMO energy, confirmed that the
solvated electron was the primary agent of PCB dechlorination in irradiated neutral isopropanol.
However, the sulfur hexafiuoride experiment showed that even in the supposed absence of

3



electrons a small amount of decomposition still occurred. This may be due to competition for the
electrons with the scavenger by PCBS. However, minor participation by the a-hydroxy isopropyl
radical through electron transfer camot be disccwnted.8

Based upon this mechanism, the expected products of dissociative electron capture by PCBS
in isopropanol are daughter PCB congeners of decreased chlorine content and free chloride ion.
Daughter PCBS did grow into the irradiated neutral isopropanol solution with increasing absorbed
dose.’$ The increase in free chloride ion with absorbed dose for irradiated solutions was linear,
although substoichiometric. 8 Carbon and chlorine mass balances showed that not all the initial
PCB mass was accounted for as these products. Mass balance recoveries for both carbon and- “

.8 This was considered an indication that anchlorine were within a few percent of each other
unidentified product contained both the carbon and the chlorine. Additionally, irradiation of a
14C labeled congener showed that 100%”of the carbon activity remained in solution following
irradiation.g These data suggested that unidentified semivolatile compounds were being
generated. This was confirmed by mass spectrometric results, which identified peaks having a
retention time greater than that of the original PCB and which were not attributable to
dechlorination daughters.9 These compounds were identified by a combination of mass
spectrometry and derivatization techniques as solvent-PCB adducts.9 They are probably formed
by the pathway shown in Equation %

7 ~ + (CHJ#OH ---> (CHJZCROH

The contribution of these adducts to the mass bakmce could not be evaluated by analytical
chemistxy due to the lack of appropriate calibration standards. However, when adduct formation
was suppressed by nitrobenzene scavenging of the a-hydroxy isopropyl radical, stoichiometric
dechlorination occurred.8 Similarly, sparging of solutions with nitrous oxide prior to irradiation,
which enhances the alcohol radical concentration via Equations 8 and 9,19 enhanced the
production of adducts.8 Thus, it was concluded that PCB decomposition via radiolysis in neutral
isopropanol was fidly explained by a combination of reductive dechlorination by electron capture
and formation of a series of solvent-PCB adducts. It is known that these adducts are also
susceptible to reductive dechlorination.s

8 N20 + e-ml ---> Nz + ~-

9 6- + (CHJ#HOH –> @H&COH + OH-

Results of these isopropanol studies have important implications for a PCB waste treatment
process. The possibility of in situ PCB treatment is obvious. The penetrating nature of the
gamma rays is evident in that the samples used for experimentation were separated from the fbel
by the fuel cladding, a layer of water, the steel wall of the dry tube, the steel sample canister, and
the glass walls of the sample vial.7 Thus, it is possible to remotely treat PCB-containing articles.
Also, it is evident that the PCBS were selectively attacked in the presence of the solvent. Further,
the attack was reductive. This is an important consideration because the major objection
concerning the currently approved PCB treatment of incineration is centered on the generation of
small amounts of the toxic oxidative products of dioxin and dibenzofuran. These compounds are
not generated in a reductive process.
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Following the neutral isopropanol study, an investigation of PCB radiation chemistxy in
nonpolar solvents was begun at the INEL as a next step toward understanding PCB radiolysis in
oils.21 Isooctane was selected as an oil surrogate due to its imprc&ed amenability to analytical
methods. Yields of various radicals ffom irradiated hydrocarbons have been studi~lc and they
are similar. Those radicals are hydrogen atoms, alkane radicals, and the quasi-free electron.
Individual yields vary only slightly, so isooctane is a reasonable surrogate for many commercially
available oils.

As in isopropanol, PCB degradation was found to occur at reasonable rates and to obseme
f%t-order kinetics.z A plot of the natural logarithm of PCB 200 concentration in isooctane
versus absorbed dose is shown in F@re 1. Hgure 2 shows PCB 200 daughter cumes for typical
data. These reauks are completely analogous to those in neutral isopropanol and immediately
suggested a similar mechanism.

When the benzene/nitrobenzene scavenger experiment was repeated on isooctane solutions
of PCBS; it was determined that the hydrogen atom was again not a significant contributor to
degradation.n Sulfur hexafluoride sparging significantly reduced the decomposition of PCBS in
isooctane, implicating the electron in this system too.

Oxygen is a known electron scavenger,lc and many researchers conscientiously remove it
from their systems prior to irradiation to study electron-promoted mechanisms.4S’6 Nitrogen
sparging (to remove oxygen) increased the degradation rate, while oxygen sparging decreased the

21 This is consistent with a mechanism based upon electrondegradation rate of PCBS in isooctane.
capture.

Despite obvious similarities of PCB radiolysis in isooctane with that in isopropanol, the dose
constanULUMO energy correlation was not as obvious in isooctane. Further, the dose constants

21 Thus, congener dose constantswere found to depend on initial PCB concentration in isooctane.
were measured at identical initial umcentrations for comparison, and the dose-constant lost its
advantage over the G value as a figure of merit in the isooctane system. It was demonstrated that
the rate of individual congener decomposition was actually slightly higher in isooctane than in
isopropanol.” This was explained by isopropanol competition for the available electrons in that
solvent. Isooctane has no measurable capture rate for electrons.

A mass ,balance analysis of the PCB carbon and chlorine in isooctane solution following
irradiation showed that a signifkant chlorine deficit occurred and that this deficit became greater
with increasing dose. 21 No significant fkee chloride ion was measured in the irradiated is~tane.
The only products found were daughter PCBS and PCB-isooctane adducts. It was demonstrated
that all PCB carbon remained in the postirradiation solutions using radiolabeled PCBS.

Despite the obvious differences in PCB radiolysis in isooctane and isopropanol, the overall
mechanism was bekved to be simila~ and experiments were next performed in transformer oi121
and hydraulic oil (unpublished). Shell Diala A transformer oil was spiked with the commercial
PCB mixture Aroclor 1260. The solution was irradiatedaspreviously for individual congeners in
other solvents, and it was found that an absorbed dose of 229 kGy reduced the Aroclor 1260

21 Electron capture detector (ECD) chromatograms forconcentration horn 5,000 to 1,800 mg/L.
the preirradiation and postirradiation samples are shown in J?qgure3. These findings contradicted
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Figure 1. The natural logarithm of PCB 200 concentration versus absorbed dose. The initial
concentration was 730 mg/L.
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Figure 2. Production of dechlorination product PCBS from irradiated PCB 20@ a, hepta-;
b, hexa-; c, penta-; d, tetra-; e, tri-; “andf, dichlorobiphenyls.
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those of the only other known study concerning PCB radiolysis in electrical insulating oils.
Webber12 reported that no significant PCB decomposition occurred in “white insulating oils” even
at high absorbed doses. The apparent contradiction may be explained by the relationship between
dose constant and initial PCB concentration reported above for isooctane. Webber conducted
most of his experiments at concentrations in excess of 10,000 mglL He was able to dechlorinate
Aroclor 1260 in a single experiment performed at 40 mg/L.

PCB radiolysis in hydraulic oils was a special concern at the INEL Several “wastes/reams” at
the INEL contain hydraulic oils that ,me both radiologically and PCB contaminated. Removal of
the PCB component would considerably decrease the regulatory constraints associated with -
handling these wastestreams. Harvest King hydraulic oil was spiked with ‘5,000 rng/L Aroclor 1260
and irradiated to a maximum absorbed dose of 229 kGy. The Aroclor cmcentration was reduced
to 520 mg/L The ECD chromatograms are shown in 13gure 4. These data have not been
previously reported in the literature.

The Aroclor 1260 radiolysis experiments in transformer and hydraulic oil confirmed certain
previous findings in isopropanol and isooctane. Inspection of the ctiomatograms in Figures 3 and
4 reveals that not only did significant PCB decomposition occur at moderate absorbed dose but
also that daughter PCBS grew into the irradiated solutions. These appear in the chromatograms
as new peaks at lower retention times: The PCBS decomposed by dechlorination in industrial oils.
When transforme~ and hydraulic oils (unpublished data) were sparged with sulfur hexafluoride
prior to irradiation, the rate was suppressed to a similar extent as that reported for isooctane.

Further, the rate of PCB decomposition in hydraulic oil was much higher than in transformer
oil. The finding that the rate is influenced by the type of oil has obvious implications for any
treatment process based upon radiolysis.
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Harvest King hydraulic oil. The top chromatogram is before irradiatio~ the bottom is following
230 kGy absorbed dose.
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EXPERIMENTAL METHODS

Irradiations

Samples were irradiated using gamma rays from spent nuclear fuel at the Advanced Test
Reactor (ATR) canal. A dry tube designed for experiment insertion allowed the samples to be
lowered into a position surrounded by up to six fuel elements. The arrangement is shown in
Figure 5. Dose rates varied with the age of the fuel and ranged from 30 to 1 kGy/h. A typical
value during these experiments was 10 kGy/h. Previous work has demonstrated that . .
decomposition rates are not affected by dose rate changes in this range.9 The average gamma-ray
energy was 700 keV. The samples were contained in 3-mL glass vials sealed inside stainless steel
capsules.

A schematic of sample containers is shown in Figure 6. Samples were radiologically clean
following irradiation (excepting the original contamination in the treatability study samples).
Isotope gamma rays are not energetic enough to cause activation of the samples, and the multiple
layers of containment prevented cross-contamination from the canal. Further details concerning
the irradiation procedure may be found in Reference 7.

Absorbed doses to the samples were measured using the FWT-60 radiochromic film supplied
by Far West Technology (Goleta, CalK). The fdm calibration has been previously discussed in
detail.z Samples were irradiated to an increasing series of absorbed doses by varying their
exposure time in the dry tube.

Analytical Methods “

The treatabiiity study sampks were analyzed for Aroclor 1260 content using a commercial
laboratory (Maxim Technologies, Inc., St. Louis, Me.). The laboratory performed a sulfuric acid
digestion on the oils followed by hexane extraction of the PCBS. This fraction was then analyzed
using electron capture detection gas chromatography.

INEL Oil Wastestreams

Oils used in the treatability study were selected from wastestreams in storage at the INEL’s
Mixed Waste Storage Facility. These oils were known to be contaminated with Aroclor 1260 (a
commercial formulation containing a mixture of several PCB congeners) and small amounts of
137Cs Five wastestreams were available. They are designated 610, 611, 612, and 613 fkom crane.
crankcases and 1002 ftom the TAN V tanks.

Upon further characterization, it was d~covered that wastestream 610 contained a very low
PCB concentration, and it was not selected for use in the study. Wastestream 1002 was found to
be mostly aqueous, and it too was not selected for use. Remaining wastestreams were the subject
of the treatability study. Table 1 shows their characterization.
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Table t. Characterization of wastestreams selected for treatability study.

Aroclor 137~

Wastestrearn (PP@ (pCi/mL) Comments

611 98 1.4E-1 Oil contains sedirnen$ possible benzene,
unidentified peaks detectable by ECD

612 44 1.4E-1 Oil contains sediment

613 89 1.4E-1 Oil visually clear, possible lead
contamination

and

12



TREATABILITY STUDY

Based upon the research deacriied in the introduction of this repo~ a series of irradiations
was designed to demonstrate the feasibility of decontamination of PCB-contaminated oils using
gamma-ray radiolysis. Three radiologically contaminated PCB oils in storage at the INEL Mixed
Waste Storage Facility were the subject of this treatability study. These oils are descrii in the
experiments section of this report. They are designated wastestreams 611,612, and 613. These
oils are known to contain the impurities expected in any used industrial oil. It was unknown to
what extent these impurities might interfere with the PCB electron capture reaction upon which
succesdid treatment depended.

A preliminary irradiation was performed with a maximum absorbed dose of 183 kGy. A
decrease in the Aroclor 1260 concentration was found in all three wastestreams, with wastestream
613 showing the most favorable results. Its Aroclor 1260 concentration was decreased by a factor
of two. Dose constants are not reported here for this initial irradiation because the limited
amount of decomposition does not provide for reasonable uncertainties to be calculated. Raw
data provided by Maxim Technologies, Inc., for these samples and for the remaining samples
analyzed in the study are shown in Appendix A.

A second irradiation to approximately 760 kGy was performed on the three wastestreams to
generate the dose constants required to achieve the treatment standard. The absorbed doses and
corresponding Aroclor 1260 concentrations for the irradiation of these wastestreams are shown in
Table 2. Raw data are shown in Appendix A

Table 2. Second irradiation results: The radiolytic destruction of Aroclor 1260 in INEL PCB
wastestreams.

Aroclor
(mg/kg)

Absorbed dose Lab sample
(kGy) number 611 612 613

0 6 95 45 92

106 7 84 33 66

185 8 69 28 36

285 9 47 23 24

483 10 18 13 7

757 11 8 8 2

It can be seen fkom these data that the treatment standard of 2 m#kg was met in the second
irradiation for wasteatream 613 at an absorbed dose of 757 kGy. The treatment standard of

13



2 mg/kg is also the detection limit for the laborato~. The natural logarithm of these
concentrations was plotted against the absorbed dose for each wastestream. The resulting dose
constants were 611 = 0.0035 +/- 0.0005 kGy-l; 612 = 0.0023 +/- 0.0002 kGy-~;613 = 0.0052 +/-

0.0004 kGy-l. Plots are shown in Figures 7-9. Corresponding ECD chromatograms for the
untreated oil and following irradiation to 757 kGy are shown in Figures 10-12

Dose constants determined from the second irradiation were used to calculate the absorbed
doses required to achieve the 2 mglkg goal for wastestreams 611 and 612 The calculation used
was the standard first-order rate law . .

10 C = COedc

where C is the treatment standard of 2 mg/kg, Co is the initial Aroclor concentration of the
wastestream, d is the dose constant and t is the absorbed dose (rather than time). The predicted
absorbed doses required were determined to be 1,100 kGy for wastestream 611 and 1,350 kGy for
wastestream 612

A third and fhal irradiation was performed on all three wastestreams to a maximum
absorbed dose of 2,242 kGy. Successful completion of the treatment standard was achieved at
1,069 kGy for all three Wastestreams. These data are shown in Table 3 below. Raw data are
shown in Appendix A.

Plots of the natural logarithm of the Aroclor concentrations versus absorbed dose are linear
prior to achieving the detection limit, and the slopes are in excellent agreement with those
measured for the second irradiation. These plots are shown in Fi~es 13-15. The corresponding
ECD chromatograms are shown in Figures 16-18.

Table 3. Final irradiation results: The radiolytic destruction of Aroclor 1260 in INEL PCB
wastestreams.

&oclor
(mglkg)

Absorbed dose Lab sample
(kGy) number 611 612 613

0 12 90 34 81

178 13 59 26 40

677 14 10 10 2

1,069 15 2 2 2

1,851 16 2 2 2

2,242 17 2 2 2

14
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CONCLUSIONS

The EPA-mandated treatment standard of 2 mg.kg was successfully met for the three INEL
PCB wastestreams using gamma-ray radiolysis. The gamma-ray source was spent nuclear fuel at
the ATR.

It is known from previous research that the radiolytic decomposition of PCBS in oils
proceeds by electron capture resulting in dechlorination. This was demonstrated both by
scavenger experiments in which PCB decomposition was suppressed by addition of
electron-capturing agenti and by the measured production of less-chlorinated congeners. The’
kinetics of the system is understood well enough from these earlier studies for adequate
prediction of the absorbed doses required for adequate treatment of the INEL wastestreams.
Required doses are within the range easily delivered using ATR spent fue~ These doses are also
within the range that may be delivered using industrial isotope sources and accelerators.

Results of this study demonstrate conclusively that radiolysis is a viable process for selective
treatment of PCBS in contaminated oils. The EPA treatment goal of 2 mgkg was achieved even
in the presence of electron-capturing impurities that are likely to be present in industrial oils.
The presence of competing impurities was especially severe in wastestreams 611 and 612 This
did not preclude adequate treatment.
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Appendix A

Maxim Technologies, Inc.,
Raw Analytical Data
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ID
PESTICIDEORGANICSDATASHEET EPA SAMPLENO.

I —. —-- .— ------ I

; 610-0
IIII 1I I

.

hb.hme: TCT ST LOUIS “ Contract: ER-TQS-31O

~b Code:TCT CaseNo.:TOS-31OSas: SDGNo.: 610-1

Matrix:(soil/water)OIL LabSampleID:9511034-OIA

Sample wt/vol: 1 (g/ml)g LabFileID:

Level:(low/xned)W DateReceived:11/10/95

%Moisture: not dec. dec. Date Extracted: 11/14/95

Extraction: WASTEDILUTION Date Analyzed: 11/14/95

GPCCleanup:(Y/ll)_ll P13_ DilutionFactor: 1

CONCENTRATIONUNITS:
CASNO. CCWOUND (ug/L or ug/lQ) UG/g Q

~ 12674-11-2 j--AROCLOR-l0I6 i lo_ ~u_j
; 11104-28-2 ;--AROCLOR-122I l— 20_ _1= :U :
; 11141-16-5 :—AROCLOR-1232 II_ lo_ :u_:
; 53469-21-9 ;-AROCLOR-1242 4I_ lo_ :U :
: 12672-29-6 ;--AROCLOR+248 1

—lo_ :u~;
j 11097-69-1 ;--AROCLOR-I254 :!_ 10 :U ;
; 11096-82-5 ;—AROCLOR-1260 II_ 10: :Un:
————----—-—-— -——-——.——

FORM 1 PEST 1/87Rev.
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ID
PESTICIDEORGANICSDATASHEET

Lab Name:TCT ST LOUIS

LabCode:TCT CaseNo.:TOS-31O*

Matrix:(soil/water)OIL

Samplewt/vol: 1 (g/ml)g

Level:(low/reed)HAZ

%Moisture:notdec. dec.

Extraction:WASTEDILUTION

GPC Cleanup:(Y/N)_NPIL_

EPA SAMPLENo.
I -————— 1
I —1
; 610-1 it
I I
1 I

Contract:ER-TOS-31O

Sas: SDG No.:

Lab sampleID:

Lab FileID:_

610-1

95I1034-O2A
. .

DateReceived:11/10/95

DateExtracted:

DateAnalyzed:‘

DilutionFactor

CONCENTRATIONUNITS:
CASNO. COMPOUND (ug/Lor ug/Kg) UG/g Q

11/14/95

1/14/95

1——

i i

; 12674-11-2 :—AROCLOR-1O16 ! 10 ;u_;
: 11104-28-2 ;--AROCLOR-1221 I 20_1— :u_:
I 11141-16-5 :—AROCLOR-1232 Il_ 1o_ :u_:
; 53469-21-9 :--AROCLOR-1242 II—lo— ;u_:
: 12672-29-6 J—AROCLOR-1248 I—10— :u_:
; 11097-69-1 :--AROCLOR-1254 ;t— lo_ :u_:
~ 11096-82-5 :—AROCLOR-1260 tI_ 1o_ :u_!
—-.—-——---—----—.——-—-——-— \

FORM1 PEST 1/87Rev.

\ .



ID
PESTICIDEORGANICSDATASHEET EPA SAMPLEHoe

LabName:TCTST LOUIS

Iqb Code:TCT Case No.:TOS-31O

Matrix:(soil/water)OIL

Samplewt/vol: 1 (g/ml)g

Level:(low/reed)HA2

%Moisture:notdec. dec.

Extraction:WASTEDILUTION

GPC Cleanup:(Y/N]_NPH_

~ 610-2 i
I

Contract:ER-TOS-310

Sas: SDGNo.:

Lab SampleID:

Lab FileID:_

610-1

9511034-03A

DateReceived:11/10/95

DateExtracted:11/14/95

DateAnalyzed:11/14/95

Dilution Factor: 1

CONCENTRATIONUNITS:
CASNO. COMPOUND (ug/Lor ug/Kg) UG/g Q

t I 1 I t

: 12674-11-2
I

!--ARwLoR-l0l6 I—lo_ ;u_:
j 11104-28-2 :--AROCLOR-1221 :.I_ 20_ :u_:
: 11141-16-5 I—AROCLOR-1232 I 1o_ :u_~
: 53469-21-9 ;--AROCLOR-1242 ;—l— lo_ ;u_:
; 12672-29-6 :—AROCLOR-1248 tI_ lo_ _:U ;
; 11097-69-1 :--AROCLOR-1254 :_ 1o_ :u_;
; 11096-82-5 :—AROCLOR-1260 1:-lo— :u_:
-----—.-—-—-—-—-—------————--—--—

FORM1 PEST 1/87Rev.

.
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ID
PESTICIDEORGANICSDATASHEET EPA SAMPLENO.

t .--.. --------—, I
a

! 610-3 ItI II I

Lab Name:TCT ST LOWS

Lab Code:TCT CaseNo.:TOS-310

Matrix:(soil/water)OIL

Samplewt/vol: 1 (g/ml)g

Level:(Iow/rned)H&Z

%Moisture:not dec. dec.

Extraction:WASTEDILUTION

GPC cleanup:(Y/N)_NPH_

Contract:ER-TOS-31O

Sas: SDGNO.: 610-1

Lab SampleID: 9511034-O4A

Lab FileID:

DateReceived:11/10/95

DateExtracted:11/14/95

DateAnalyzed:11/14/95

DilutionFactor: 1

CONCENTRATIONUNITS:
CM NO. COMPOUND (ug/Lor ug/Kg) UG/g Q

I I 8 I I
: 12674-11-2

I
j—AROCLOR-1016 I _:u_\

: 11104-28-2 :--AROCLOR-1221 ;— Z_l— /u_;
: 11141-16-5’;--AROCLOR-1232 I—fo— :u_:
; 53469-21-9 ;—AROCLOR-1242 11— 1o_ :u_;
;“12672-29-6 ;—AROCLOR-1248 1 1o_ ;u_:
: 11097-69-1 ;--AROCLOR-1254 ;—

l— 1o_ :u_:
; 11096-82-5 \—AROCLOR-1260 kf— lo_ :u_;
—-——-—---—.—-- ---—---—---.—

FORM1 PEST 1/87Rev.

,
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PESTICIDEORGANICSDATASHEET EPASAMPLENo.

Lab Name:TCT ST LOUIS Contract:ER-TOS-31O. .

Lqb Code:TCT CaseNo.:TOS-310Sas: SDGNO.:610-1

Matrix:(soil/water)OIL Lab SampleID:9511034-O5A

Samplewt/vol: 1 (.g/ml)g Lab FileID:

Level:(low/reed)H&Z DateReceived:11/10/95

%.Moisture:notdec. dec. DateExtracted:11/14/95

Extraction:WASTEDILUTION DateAnalyzed:11/14/95

GPC Cleanup:(Y/N)_NpH_ DilutionFactor: 1.—

CONCENTRATIONUNITS:
CAS NO. COMPOUND (ug/Lor ug/Kg) UG/g Q

I t
:

1
:

: 12674-11-2 :—AROCLOR-1O16 I 1o_ :1— ,u_;
: 11104-28-2 :—AROCLOR-1221 I_20_ :u_:
; 11141-16-5 f--AROCLOR-l’232 ~_lO_ /u :
~ 53469-21-9 ;--AROCLOR-1242 II_ 1o_ :Uz;
: 12672-29-6 ;--AROCLOR-1248 I—lo— :u_;
; 11097-69-1 :--AROCLOR-1254 ::-lo— ;u_:
; 11096-82-5 :--AROCLOR-126O II_ 10_:u_~

FORM1 PEST 1/87Rev.
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ID
PESTICIDEORGANICSDATASHEET EPA SAMPLEf?O.I .— -- ———-- !

1

; 610-5 IIII :

Lab Name:TCT ST LOUIS Contract:ER-TOS-31O

Lqb Code:TCT CaseNo.:TOS-31O%S: SDGNO.: 610-1

Matrix:(soil/water)OIL Lab SampleID:9511034-O6A

Samplewt/vol: 1 (g/ml)g
..

Lab FileID:

Level:(low/reed)HAZ DateReceived:11/10/95

XMoisture:notdec. dec. DateExtracted:11/14/95

Extraction:WASTEDILUTION DateAnalyzed:11/14/95

GPC Cleanup:(Y/N)_N PH_ DilutionFactor: 1

. .
CONCENTRATIONUNITS:

CASNO. COMPOUND (ug/Lor ug/Kg) UG/g Q

t 1 1 I :

i i

i--AROCLOR-lOl6
i i

; 12674-11-2 I1— lo_ :u_:
; 11104-28-2 I--AROCLOR-1221 I 20_!— :u_:
; 11141-16-5 ;—AROCLOR-1232
; 53469-21-9 ;--AROcLoR-l242
; 12672-29-6 ;--AROCLOR-1248
; 11097-69-1 i--AROCLOR-l254
! 11096-82-5 !--AROCLOR-I26O

.:— 1o_ :u_i

.:— 1o_ :u_:
—:— lo_ :u_:
—:_ 1o_ ;u_;

tl— 1o_ :u_:
,—--— --------- --—-----———-—-—-————-

.

FORM1 PEST 1/87Rev.

,



Ii)

PESTICIDEORGANICSDATASHEET EPA SAMPLENo.
I .---.— I
I I
; 611-0 II
I 1
I I

LabName:TCTST LOUIS

@b Code:TCT CaseNo.: TOS-31O

Matrix:(soil/water)OIL

Samplewt/vol: 1 (g/ml)g

Level:(low/reed)HAZ

%Moisture:notdec. dec.

Extraction:WASTEDILUTION

GPCCleanup:(Y/N)_NpH_

Contract:ER-TOS-31O

Sas: SDGNo.:

Lab SampleID:

Lab FileID:_

610-1

9511034-O7A

DateReceived:11/10/95

DateExtracted:11/14/95

DateAnalyzed:11/15/95

DilutionFactor: 1

CONCENTRATIONUNITS:
CASNO. COMPOUND (ug/Lor ug/Kg) UG/g Q

I t I I
;

~ 12674-11-2 ~--ARocLoR-l0l6
I
:_ :U ;

I 11104-28-2 ;—AROCLOR-1221 I1— ;_ {u_:
; 11141-16-5 ;--AROCLOR-1232 II_ 1o_ :u_:
i 53469-21-9 ;--AROCLOR-I242 II_ ;:”_:U_:
; 12672-29-6 ;--AROCLOR-1248 II_ _:U_: .
1 11097-69-1 ;—AROCLOR-1254 ;_ :U ;
: 11096-82-5 :—AROCLOR-1260 t %! —:I_
---—---—----——--—-z— —-

FORM1 PEST 1/87Rev.

.

.

r’
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.



ID
PESTICIDEORGANICSDATASHEET EPA SAMPLENo.

t —. —. —--.---— I
t I

I I
t I

Lab Name:TCT ST LOUIS Contract: ER-TOS-31O

Lab Code:TCT CaseNo.: TOS-31OSas: S~No.: 610-1

Matrix:(soil/water)OIL Lab SampleID:9511034-O8A

Samplewt/vol: 1 (g/ml)g Lab FileID:

Level:(low/reed)H&Z DateReceived:11/10/95

%Moisture:notdec. dec. DateExtracted:11/14/95

Extraction:WASTEDIXkTION Date Analyzed:11/15/95

GPC Cleanup:(Y/N)_NPH_ DilutionFactor: 1

CONCENTRATIONUNITS:
CAS NO. COMPOUND (ug/LOr Ug/~) UG/g Q

I 1 t. # I .

1 1 i I I

~ 12674-11-2 l--ARocLoR-f0l6 i
t_ _:u ~

: 11104-28-2 :--AROCLOR-1221 1i ::_ ;u~:
~ 11141-16-5 :--AROCLOR-I232 !-1 o_l_ :u_:
: 53469-21-9 :--AROCLOR-1242 tI_ lo_ :u_;
: 12672-29-6 :—AROCLOR-1248 I lo_ :u_;
~ 11097-69-1 :--AROCLOR-I254 i—i— lo_ :u_;
: 11096-82-5 :--ARwLOR-l26O I 100 ! It— t
----— ------------ ---——----—----—-——--—- -—--

FORM1 PEST 1/87Rev.

. .

.

!.

-.



ID
PESTICIDEORGANICSDATASHEET EPA SAMPLENo.

I—.——— II
~ 611-2 I1t It I

Lab Name:TCT ST LOUIS Contract:ER-TOS-31O

@b Code:TCT CaseNo.: TOS-310Sas: SDGNo.:610-1

Matrix:(soil/water)OIL Lab SampleID:9511034-O9A

Samplewt/vol: 1 (g/ml.)g Lab FileID:

Level:(low/reed)HAZ DateReceived:11/10/95

%Moisture:notdec. dec. DateExtracted:11/14/95

Extraction:WASTEDILUTION !lateAnalyzed:11/15/95

GPC Cleanup:(Y/N)_NPH_ DilutionFactor: 1
..

CONCENTRATIONUNITS:
CASNO. COMPOUND (ug/Lor ug/Kg) UG/g Q

\ I 1 I !
: 12674-11-2

1
!--ARocLoR-l0l6 I

—lo— :,U :
; 11104-28-2 :--ARWLOR-1221 :t— 20_ :u~:
: 11141-16-5 :--AROCLOR-1232 1t— 1o_ :u_:
:.53469-21-9 :--AROCLOR-1242 I1— 1o_ ~u ;
: 12672-29-6 :--AROCLOR-1248 I—lo— :U—;
: 11097-69-1 ;—AROCLOR-1254 1I_ 1o_ :Un;
: 11096-82-5 ;--AROCLOR-126O f 91 :t— — —:
——— -—------—--—-—— ——-—.--—

FORM1 PEST . 1/87Rev.
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,
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ID
PESTICIDEORGANICSDATASHEET.

Lab Name

Mb Code

Matrix:I

Samplew

EPA SAMPLENo.1—. —- 11
;’611-3 “ III1 11

TCT ST LOUIS Contract:ER-TOS-31O

TCT CaseNo.:TOS-31OSas: SDGNo.:

soil/water)OIL Lab SampleID:

/vol: 1 (8/ml)g Lab FileID:_

610-1

9511034-IOA

Level:(low/reed)HAZ DateReceived:11/10/!35

%Moisture:notdec. dec. DateExtracted:11/14/95

Extraction:WASTEDILUTION

GPC Cleanup:(Y/N)_NPH_

DateAnalyzed:11/15/95

DilutionFactor: 1

CONCENTRATIONUNITS:
CASNO. C@@OUND (ug/Lor ug/Kg) UG/g Q

I 1 I II
; 12674-11-2 ~--ARocLoR-l0l6 I_“l o_ lu_i
: 11104-28-2 :--AROCLOR-1221 :_20_ :u_:
i 11141-16-5 :--AROCLOR-1232 - ~_lO_ ;u_:
~ 53469-21-9 ;—AROCLOR-1242 tl_ 1o_ :u_;
, 12672-29-6 :—ARCXILOR-1248 8 1o_ :u_:
; 11097-69-1 ;--AROCLOR-1254 :1— 1o_ :u_:
f 11096-82-5 ;--AROCLOR-126O i 76 ! 8I_ I

FORM1 PEST”.” 1/87Rev.

,



ID
PESTICIDEORGANICSDATASHEET EPA’SAMPLENo.

LabName:TCT ST LOUIS

@b Code: TCT Case No.: TOS-310

Matrix:(soil/water)OIL

Samplewt/vol: 1 (g/ml)g

Level:(low/reed)HA2

%Moisture:notdec. dec.

Extraction:WASTEDILUTION

GPCCleanuP:(Y/N)_NPH_

I-—-——-- 1I
~ 611-4 I

I8 #

Contract:ER-TOS-31O

Sas: SDG No.:610-1

Lab SampleID:9511034-llA

LabFileID:

DateReceived:11/10/95

DateExtracted:11/14/95

DateAnalyzed:11/15/95

DilutionFactor: 1

CONCENTRATIONUNITS:
CAsNo. COMPOUND (ug/Lor ug/Kg) UG/g Q

I 1 I t I
~ 12674-11-2 :~--AR~LoR-I0l6 _ _:U_;
: 11104-28-2 :--AROCLOR-1221 : EI_ ju_:
: 11141-16-5:--AROCLOR-1232 II_ 10: ;u_;
: 53469-21-9 :--AROCLOR-1242 tI_ 10 ;U ;
: 12672-29-6 ;--AROCLOR-1248 II_ lo_ fu_:
: 11097-69-1 ~--AROCLOR-l254 :_ lo_ ;u_:
~ 11096-82-5 :--AROCLOR-126O 1 57 1I_ —:— t
-—-.—— —----—--———-—c—----—

FORM1 PEST 1/87Rev.

. .

.

,



ID
I PESTICIDEORGANICSDATASHEET EPA SAMPLENO.
I I .----—.-—-—— II t

.i i

Lab Name:TCT ST LOUIS Contract:ER-TOS-31O

Lab Code:TCT CaseNo.: TOS-31OSas: SllGNo.:610-1

Matrix:(soil/water)OIL Lab SampleID: 9511034-12A

Samplewt/vol: 1 (g/ml)g Lab FileID:

Level:(low/ined)HAZ DateReceived:11/10/95

%Moisture:notdec. dec. DateExtracted:11/14/95

Extraction:WASTEDILUTION DateAnalyzed:11/15/95

“ GPC Cleantxp:(Y/N)_NpH_ DilutionFactor: 1

CONCENTRATIONUNITS:
CAS NO. COMPOUND (ug/Lorug/Kg) UG/g Q

# I i i i.

~ 12674-11-2 l--ARocLoR-l0l6 i ju_~ +——
; 11104-28-2 ;--AROCLOR-1221 :I_ ;:_ :u_:
: 11141-16-5 \—ARWLOR-1232 I lo_ ;u_:
I 53469-21-9 ;--AROCLOR-1242. :—10 :U ;
; 12672-29-6 :--ARCXLOR-1248 I lo_ _ II_ ;U
: 11097-69-1 :--AROCLOR-1254 II_ lo_ ill ;
: 11096-82-5 ;—AROCLOR-1260 I 64 ! —tI_ I

FORM 1 PEST 1/87Rev.. ---- . -——— .

-.

.

. .

.

..’



.

Ill

PESTICIDEORGANICSDATASHEET EPA SAMPLEHo.
I—-—. .—— —----1I
1 612-0 I{I t
I i

Lab Name:TCT ST LOUIS Contract:ER-TOS-31O

Lab Code:TCT CaseNo.: TOS-31OSas: SDG No.: 610-1

Matrix:(soil/water)OIL Lab SampleID: 9511034-13A
/

Samplewt/vol: 1 (g/ml)g Lab FileID:

Level:(low/reed)HA2 DateReceived:11/10/95

%Moisture:notdec. dec. DateExtracted:11/14/95

Extraction:WASTEDILUTION DateAnalyqed:.11/15/95

GPC Cleanup:(Y/N)_NpH_ - DilutionFactor: 1

CONCENTRATIONUNITS:
CAS NO. COMPOUND (ug/Lor ug/Kg) IJG/g Q

I I # 1 I

; 12674-11-2 ~--ARocL0R-l0f6 i
—to— ju_i

j 11104-28-2 ~--AROGLOR-l22l :i_ 20_ :u_:
: 11141-16-5 :--AROCLOR-1232 i

—lo— ;u_:
1 53469-21-9 !--AROCLOR-1242 :I_ 1o_ :u_;
; 12672-29-6 ;--AROCLOR-1248 t—lo_ :u_:
: 11097-69-1 !--AROCLOR-I254 ;I— 1o_ :u_:
i 11096-82-5 ;--AROCLOR-126O 1 46 I

1— —:.

FORM1 PEST . 1/87Rev.

.

.

.



ID
PESTICIDEORGANICSDATASHEET EPA S~LE NO.

I .—. --— ------— I
I

! 612-1 ItI I4 I

Lab Name:TCT ST LOUIS Contract:ER-TOS-31O

@b Code:TCT CaseNo.:TOS-31OSas: sDGIVo. : 610-1

Matrix: (soil/water)OIL

Samplewt/vol: 1 (g/ml)g

Level:(low/reed)HA2

%Moisture:notdec. dec.

Extraction:WASTEDILUTION

GPC Cleanup:(Y/N)_NPH_
...

Lab SampleID:9511034-14A

Lab FileID:

DateReceived:11/10/95

DateExtracted:11/14/95

DateAnalyzed:11/15/95

DilutionFactor: 1.—

CONCENTRATIONUNITS:
CAS NO. COMPOUND (ug/Lor ug/Kg) UG/g Q

I I I I I .

i 12674-11-2
I

{--ARocLoR-l0l6 I
—lo— kJ_:

j 11104-28-2 :--AROCLOR-1221 : 20_t_ ;u_:
; 11141-16-5 ;--AROCLOR-1232 II_ lo_ :u_:
!.53469-21-9 /--AROCLOR-1242 ti_ 1o_ :u_:
: 12672-29-6 :—AROCLOR-1248 tI_ lo_ _:U :
; 11097-69-1 ;--AROCLOR-1254 1t_ 1o_ :u_:
I 11096-82-5 I--AROCLOR-126O 1 40_:_ II_ I
--------- ----—---—---------—-—--—--------.——

FORM PEST.“ 1/87Rev.



ID
PESTICIDEORGANICSDATASHEET EPA SAMPLENo.

Lab Name:TCT ST LOUIS

~b Code: TCT Case No.: TOS-31O

Matrix:(soil/water)OIL

samplewqvol: 1 (g/ml)g

Level:(low/reed)HA2

%Moisture:notdec. dec.

Extraction:WASTEDILUTION

GPC Cleanup:(Y/N)_NpH_

I .------————- 1
! 612-2 “

IIi
I 11 I

Contract:ER-TOS-31O

Sas: SDGNO.: 610-1

Lab SampleID: 9511034-15A

Lab FileID:

DateReceived:fil/10/95

DateExtracted:11/14/95

DateAnalyzed:11/15/95

DilutionFactor: 1

CONCENTRATIONUNITS:
CAS NO. C@ETXJND (ug/Lor ug/Kg) UG/g Q

I I I I I
! 12674-II-2 l—AROCLOR-1016

I1!_ 1o_ kJ_:
; 11104-28-2 :--AROCLOR-I221 I 20 ;u_:
; 11141-16-5 ;--AROCLOR-1232 \_lO_ :u_:
: 5346%21-9 ;--AROCLOR-1242 II_ lo_ :u_:
, 12672-29-6 ;—AROCLOR-1248 11— 1o_ :u_:
; 11097-69-1 ~--AROCLOR-l254 II_ 1o_ ;u_:
: 11096-82-5 ;--AROCLOR-126O I 27 ! It— 1
-— -—— -—————-.—- ——--A—-

FORM1 PEST 1/87Rev.

.

44



ID
PESTICIDEORGANICSDATASHEET EPA SAMPLENo.I ..-— ----- 1

! 612-3
I
ItI 1

Lab lime:TCT ST LOUIS Contract:ER-TOS-31O

@b Code:TCT CaseNo.:TOS-31OSas: SDGNO.: 610-1

Matrix:(soil/water)OIL Lab SampleID: 9511034-16A

Samplewt/vol: 1 (g/ml)g
..

Lab FileID:

Level:(low/reed)HA2 DateReceived:11/10/95

%Moisture: not dec. dec. Date Extracted: 11/14/95

Extraction:WASTEDILUTION . DateAnalyzed:11/15/95

GPC CleanuP:(Y/N)_N.pH“ DilutionFactor: 1—. ——

CONCENTRATIONUNITS:
,.

CAS NO. COMPOUND (ug/Lor ug/Kg) UG/g Q

1 I I I;
~ 12674-11-2 l--AR0cLoR-l0l6 kI_ _;U_;
j 11104-28-2 :—AROCLC)R-1221 II_ :_ :u_:
: 11141-16-5 ;—AROCLOR-1232 II_ 1o_ :u_:
; 53469-21-9 :--ARocLoR-1242 II_ 1o_ :u_;
i 12672-29-6 ;--ARocLoR-1248 I

—lo_ :U :
; 11097-69-1 ;--AR0cLoR-l254 :I_ 1o_ :U—:
t 11096-82-5 :--ARocLoR-l260 i 27 ~ —1I_ ._ _ I
-—.—-------------——-—-_---___—_— ----——___

FORM1 PEST -. 1/87Rev.



ID
PESTICIDEORGANICSDATASHEET EPA SAMPLENo.

LabName:TCT ST LOUIS

@b Code:TCT CaseNo.:TOS-31O

Matrix:(soil/water)OIL

Samplewt/vol: 1 (g/ml-)g

Level:(low/reed)HAZ

%Moisture:not dec. dec.

Extraction:WASTEDILUTION

GPC CkanuP:(Y/N)_N-PH_ ~~

1—.-—-— 1
[ 612-4

t!i
1 t
t I

Contract:ER-’IW-31O

Sas: SDGNO.:610-I

Lab SampleID: 9511034-17A

Lab FileID:

Date Received:11/10/95

Date Extracted: 11/14/95

Date Analyzed: 11/15/95

Dilution Factor: 1

CONCENTRATIONUNITS:
CAS NO. COMPOUND (ug/Lor ug/Kg) UG/g Q

~ 12674-11-2 \—AROCLOR-1016 :—lo— :u_i
~ 11104-28-2 :--AROCLOR-1221 : 20_S_ ;u_:
: 11141-?6-5 ;--AROCLOR-1232 tI’_ 1o_ ;u_:
: 53469-21-9 :—AROCLOR-1242 I

—fQ— ;u_:
: 12672-29-6 :--ARocLOR-1248 ; 10 :u_;.
: 11097-69-1 ;--AROCLOR-1254 :_ lo_ ju_;
~ 11096-82-5 ;--AR(XLOR-126O I 25 i 1I_ I
—-------— —----—— ---—-——- —-

FORM1 PEST 1/87Rev.

. .
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.



ID
PESTICIDEORGANICSDATASHEET EPA SAMPLENO.

I .---—-.—. t

: 612-5 :tI I

Lab Name:TCT ST LOUIS Contract:ER-TOS-310“

‘@b Code:TCT CaseNo.:TOS-31OSas: SDG No.:610-1 ..

Matrix:(soil/water)OIL Lab SampleID: 9511034-18A
.

Samplewt/vol: 1 (g/ml)g Lab FileID:
..

Level:(low/reed)H&? DateReceived:11/10/95

%Moisture:notdec. dec. DateExtracted:11/14/95

Extraction:WASTEDILUTION DateAnalyzed:11/15/95

GPC Cleanup:(Y/N)_NpH_ “ DilutionFactor: 1

CONCENTRATIONUNITS:
CAS NO. COMPOUND (ug/Lor ug/Kg) UG/g Q

i

; 12674-11-2
; 11104-28-2
; 11141-16-5
: 53469-21-9
: 12672-29-6
: 11097-69-1
: 11096-82-5

i
:--AROCLOR-1O16 :—lo— :u_;
;--AROCLOR-1221 I 20_I_ :u_;
!--ARoCLOR-1232 t 1o_ :u_:
:--AROCLOR-1242 :l_ lo_ :u_:
:--AROCLOR-1248 II_ lo_ ;u_:
!--ARocLoR-1254 tl— 1o_ :u_:
:—AROCLOR-1260 i 28 i II_ I

FORM1 PEST 1/87Rev.

.



ID
PESTICIDEORGANICSDATASHEET EPA SAMPLENo.

I..-—— ——-— II
; 613-0 tt1 II I

LabName:TCT ST LOUIS Contract:ER-TOS-31O

LabCode:TCT CaseNo.:TOS-31OSas: SDGNo.:

Matrix:(soil/water)OIL Lab SampleID:
.

Samplewt/vol: 1 (g/ml)g Lab FileID:_

610-1

9511034-19A

Level:(low/reed)HA2 DateReceived:11/10/95

%Moisture:notdec. dec. DateExtracted:11/14/95

Extraction:WASTEDILUTION DateAnalyzed:11/15J95

GPC Cleanup:(Y/N)_NPH_ DilutionFactor: 1

CONCENTRATIONUNITS:
CAS NO. COMPOUND (ug/Lor ug/Kg) UG/g Q

i I 1 I I .

~ 12674-11-2
1

i--ARocLoR-l0l6 If_ 1o_ ;u_:
~ 11104-28-2 :--AROCLOR-1221 !I_ 20_ ju_:
: 11141-16-5.:--AROCLOR-1232- 1I_ lo_ :u_~
:.53469-21-9 :—AROCLOR-1.242 1I_ 1o_ :u_:
~ 12672-29-6 :—AROCLOR-1248 If_ lo_ :tI_;
~ 11097-69-1 ;--AROCLOR-1254 I

I_ lo_ :u_:
; 11096-82-5 :—AROCLOR-1260 I 79 :I_ — —:
-----— --——--- —-A——------— —--

FORM1 PEST 1/87Rev.

-.



ID
PESTICIDEORGANICSDATASHEET EPA SAMPLENo.I.--—.-— -—--- 1

; 613-1 “
1I
I1t :

Lab Name:TCT ST LOUIS Contract:ER-TOS-310

Lab code: TCT CaseNo.:TOS-310Sas: SDGNO.: 610-1

Matrix:(soil/water)OIL Lab SampleID:95I1034-2OA

Samplewt/vol: 1 (g/ml)g Lab FileID:

Level:(low/reed)H&Z DateReceived:11/10/95

%Moisture: not dec. dec. DateExtracted:11/14/95

Extraction:WASTEDILUTION DateAnalyzed:11/15/95

GPCCleanuP:(y/N)_t4 P~_ Dilution Factor: 1

CONCENTRATIONUNITS:
CAS NO. COMPOUND (ug/Lor ug/Kg) UG/g Q

.

~ 12674-11-2
I

~--ARocLoR-l0l6 j_lo_ ;UJ
~ 11104-28-2 :--AROCLOR-I22I 1_20_ :u_:
i 11141-16-5 :—AROCLOR-1232 !_IO_ :u_:
: 53469-21-9 I—AROCLOR-1242 II_ 1o_ :u_;
~ 12672-29-6 i--ARwLOR-l248 I 10 ;U :
; 11097-69-1 :--AROCLOR-1254 :—I_ 1o_ ;u_:
: 11096-82-5 ;--AROCLOR-I26O I 71 : I

I_ I

\

FORM1 PEST 1/87Rev.

.



ID
PESTICIDEORGANICSDATASHEET EPASAMPLENo.

Lab Name: TCT ST LOUIS Contract:ER-TOS-31O

L@ Code:TCT CaseNo.:TOS-31O Sas: SDGNO.: 610-1

Matrix:(soil/water)OIL

Samplewt/vol:‘1 (g/ml)g

Level:(low/reed)HAZ

%Moisture:not dec. dec.

Extraction:WASTEDILUTION

GPCCleanup:(Y/N)_NPH_

LabSampleID:9511034-21A

LabFileID:

DateReceived:11/10/95

DateExtracted:11{14/95

DateAnalyzed:11/ls/gs

DilutionFactor: 1

CONCENTRATIONUNITS:
CASNO. COMPOUND (ug/Lor ug/Kg) UG/g Q

~ 12674-11-2
: 11104-28-2
; 11141-16-5
~ 53469-21-9
; 12672-29-6
~ 11097-69-1
I 11096-82-5

i

j—AROCLOR-1016
i

;_ lo_ :u_:
:—AROCLOR-1221

I 20_I_ :U :
}—AROCLOR-1232 II_ 1o_ {u=:
;-AROCLOR-1242 1I_ lo_ _:U :
:—AROCLOR-1248 sI_ lo_ :u_;
:--AROCLOR-1254 :_ 1o_ :u_:
:—AROCLOR-1260 ;_56 ! II

.

FORM1 PEST 1/87Rev.



I ID
PESTICIDEORGANICSDATASHEET EPASAMPLENo.

Lab Name: TCT ST LOUIS

I .---. -— —- 8

I 613-3
11#

I tI 1

Contract:ER-TOS-310

LabCode:TCT CaseNo.:TOS-310*S: SDGNo.:610-1

Matrix:(soil/water)OIL Lab SampleID: 9511034-22A

Samplewt/vol: 1 (g/ml)g Lab FileID:

Level:(low/reed)HA2 ‘ DateReceived:11/10/95

%Moisture:notdec. dec. DateExtracted:11/14/95

Extraction:WASTEDILUTION

-. , --

DateAnalyzed:11/15/95

GPC CleanuP:(Y/N}_NPH_ DilutionFactor: 1

CONCEilTRATIONUNITS:
CASNO. COMPOUND (ug/Lor ug/Kg) UG/g Q

I 1 a I 1
i i i i i

; 12674-11-2 l--ARWLOR-l0l6 i
,.- -lo- ..!U. !

; 11104-28-2 ;—AROCLOR-1221
; 11141-16-5 I--AROCLOR-1232
: 53469-21-9 ;--AROCLOR-I242
; 12672-29-6 ~—ARocLoR-1248
; 11097-69-1 !--AROCLOR-1254 -—
~ 11096-82-5 ;--AROCLOR-I26O ! 3I_ _. .

—
—
—
—

..— —.— .
“20_,:_ :u_;

I lo_ :u_:
;—I—::_ :u_j
t,— _;U_:.:,–-–lo_ :u_;

18 : _:

FORM 1 PEST 1/87Rev.
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[

ID
PESTICIDEORGANICSDATASHEET EPA SAMPLENo.

I .—— .—- 1
! 613-4

I8t8 ,

I
i i

LabName:TCT ST LOUIS Contract:ER-TOS-31O

@bCode: T~~ CaseNo.:TOS-31OSas: SDGNo.:

Matrix:(soil/water)OIL Lab SampleID:

Samplewt/vol: 1 (g/ml)g Lab FileID:

Level:(low/reed)HA2 DateReceived:11/10/95

ZMoisture:notdec. dec. DateExtracted:11/14/95

Extraction:WASTEDILUTION DateAnalyzed:11/15/95

610-1

9511034-23A

.

GPCCleanup:(Y/N)_NpH_ ~ DilutionFactor: 1

CONCENTRATIONUNITS:
CASNO. COMPOUND (ug/Lor ug/Kg) UG/g Q

t 1 I I I
, # 1 I #

~ 12674-11-2
; 11104-28-2
~ 1114~-16-5
; 53469-21-9
~ 12672-29-6
~ 11097-69-1
: 11096-82-5
.——----—--—

!--ARocLoR-l0l6 i
1— _iu_i

:—AROCLOR-1221 I ;_t_ :u_;
:—AROCLOR-1232 I—lo_ ;u_~
:--AROCLOR-I242 :I_ lo_ ;u_;
I—AROCLOR-1248 II_ 1o_ !u_;
j—AROCLOR-1254 :_ 1o_ :u_;
;—AROCLOR-1260 1 33_ : I1— I

FORM1 PEST 1/87Rev.

,-



ID
PESTICIDEORGANICSDATA SHEET EPA SAMPLENo.

I.---.—-——-. :
~ 613-5 t1II :

LabName:TCT ST LOUIS Contract:ER-TOS-31O

LabCode:TCT CaseNo.:TOS-31OSas: H)Glio.: 610-1

Matrix:(soil/water)OIL LabSampleID:9511034-24A
..

Samplewt/vol: 1 (g/ml)g Lab FileID:

Level:(low/reed)HA2 DateReceived:11/10/95

XMoisture:not dec. dec. DateExtracted:11/14/95

Extraction:WASTEDILUTION DateAnalyzed:11/15/95

GPC Cleanup:(Y/N)_NPH_ DilutionFactor: 1.—

CONCENTRATIONUNITS:
CAS NO. COMPOUND (ug/Lor ug/Kg) UG/g Q

.
i i i i

; 12674-11-2 :—AROCLOR-1O16 tt— lo_ ;u_:
: 11104-28-2 ;—AROCLOR-1221 I 20_I_ :u_:
t 11141-16-5 !--AROCLOR-1232 II_ lo_ :u_:
:.53469-21-9 ~—AROCLOR-1242 II_ 1o_ :u_:
; 12672-29-6 :--AROCLOR-1248 tI_ lo_ :u_:
~ 11097-69-1 :--ARCKLOR-1254 1I_ ;O:u ;
: 11096-82-5 ;-AROCLOR-1260 I 42 ! I

I_ I
——-----——----- —-—----—-—

FORM1 PEST 1/87Rev.

.

5



Ill
PESTiC~D~ORGAXICSDAT.4SHEET E?.ASAMPLEb.

.------—--------.)
I

t511-6
1

I t
1

1 1

Contract:ER-TOS-310

LA Code:TCT Caseso.:TOS-1~()S~S: SDG yO.: 611-t5-

%trix: (soil/water)OIL Lab SampleiD:960100+OlA_

Samplewt/vol: l.O(g/ml)g

Level:(low/reed)LOK

%Moisture:not dec. dec.

Extraction:WASTEDILLTION

GPC Cleanup:(l’/N)_~p~_

Lab File ID:

DateZytracted:01/11/96

DateAnalyzed:01/26/96

DilutionFactor: 1. .

COKEHRATIOX U?ms:
C.4Sxc). f-o}fp~~>~ (ug/1 or”ug/Kg)CG/G o

,
I I I II

{ q~67+11-~ l--.wocLG1016l6 i 7
—-— ;u_;

: 111(34-33-~ I--AROCLOR-I221 ; 7 t-
1 ,L’_:—-—

~ 11141-16-3 /--.ARocLoR-1232 1 7 17I—-— ,L_l
! 53469-21-9 ;--.AROCLO124242 1. 9 1-1—-— ,L_l
; 1~67~-~9_~ ;—.4ROCLOR-1248 1 9 1-,TJ ;
t“11097-69-1 ~--.4ROCLO125454 :‘-— 7 I -—t—-—1 ~— :
I 11096-82-5 j--.AROCLO12606O i 93 ! II_ I
--------—--------------—--.-------—-----—---—---—

.,

FORY1 PEST 1/87Rev.
.



PESTICIDE DAZ4S;ilET Ei?.4W“lPLEXo.

Lah M.me:TCT ST WI--IS

Lab Code:TCT CaseSo.:TOS-310

Yatrix:(soil/water)OIL

Samplewt/vol: l.O(g/ml)g

Level:(low/reed)LOW

%Woisture:not dec. dec.

Extraction:WASTEDILCTIOX

GpC Cleanup:(Y/S)_X@+_

! ------------------ ,

I

! 611-7 :

I

t

~ontr~ct:~~-T(jS-4JI()

Sas: SDGNO.: 611-6_

Lab &mple XD:960100+02.4_

Lab File ID:

Date Received:01/09/96

DateExtracted:01/11/96

DateAnalyzed:01/26/96

DilutionFactor: 1

COWNTR4TIOX UNITS:
C.4Sso. CO~fPOUXD (ug/Lor ug/Kg) UG/G Q

I1
i --.4ROCLOR-1
;,--.AROCLO1-1
:--tW\OCLOR-l
;--AROCLOR-I
I--AROCLOR-1
I--AROCLOR-1
I--.AROCLOI-I

---------------------—~ ------------------------- ---

FORY 1 PEST 1/87Rev.



Lab hue: ?CT ST LOUIS

EF’.4s.\’lPLzso.
------------------I

bll-g “
I

Contract:ER-TOS-31O

Sas : SDG \O.: 611-6-

LabSampleID:%O1009-03,4_

Lah FileID:

DateReceived:01/09/96

DateExtracted:01/11/96

DateAnalyzed:01/26/96

PilutionFactor: 1

COXCENTP.ATIOXLXTS:
C+s :((). co!fPoUsD(ug/Lor tlg/Kg)UG/G Q

I t I I
1

\ ~~ljy+ll-~
t

:--.4ROCLOR-1O?6 1. 9—.-...1 .——-— lu_;
; 11104-2S-2 ;--AWCLOR-I22I 1 1?7 ,L. I1—.— —-— —! ?1141-16-5 j--.ARoclo12l23? 1
1

7 1.
,LJ

; 53469-21-9 ;--4.R(XL(3R-I242 i‘-— 7 i-
1 ,t_:—-—

; ~~~7~-~+6 ;--.AROCLO124848 11 7 :u_\—-—
! 11097-69-1 ;--.AROCLOIH4H4 I 7 1?

1 ,& :

I 11096-W-5 ;--MoCLOR-126O I---% ‘ I
1— -—1— I

--------------------------~e.---------------—-----

FORY1 PEST 1/87Rev.



EPA $4!JPLE$().
-----------_______ I

I

bil-~ tII

Lab Code:TCT .TCS-2:!ISas:Case!;0.. SDG So.:611-6_

:.!a~~.~x:(soil/water)OIL Lab SampleID:9601009-04A_

Sampleht/vol: l.(l(g/ml)g Lab File ID:

h?vQ!:(lo~</med)L(3W DateReceived:01/09/96

~tf,~ist~r~:not dec, dec. DateExtracted:01/11/96

“Extraction:tiASTIZDII..i.TIOX DateAnalyzed:01/26/96

GPC Cleanup:(Y/X)_XPH_ DilutionFactor: 1

C.M so.
COKEXTRATIOXL>”ITS:

COYPOLXJ (ug/Lor ug/Kg) UG/G G“

t
II
i
I

1

s
I

t

i
I

I I I I

1. 1 1 t

i,--.W)CLOR-1OI6 t 7 i~- i
!—. —-— 1 ._

‘--AROCLOR-1221 1
1 I

7- :L I
t t
I --.ARocLoR-1232_. .71 :C ;
t--.MIOCI.OR-1242 II 9 nr-—lI—-— 1.—
:--AROCLOR-1248 I 7 t:

I—-— ,L_;
I--.WOCI.OR-1254 I
t ? 1:1—-— ,L_i
I,--.AROCLO12606O I A7 1 I

I_ —1 —t

FORM 1 PEST 1/87Rev.



EP.AS.A!4PLESo.
. -------------- ---- I
,
I
I

iab Same:TCT ST LOUS

Lah Code:TCT CaseM.:TOS-21O

Matrix:(soil/water)OIL

Samplewt/vol: l.O(g/ml)g

Level:(l~~r/med)LOW

%Xoisture:not ciec. dec.

E~tracti~]n:WASTEDILLTION

GPC Cleanup:(Y/X)_3ip~_

, 11

Contract:ER-TOS-310

Sas: SDG !;0.: t511-6_

Lab SampleID:9601009-05.+_

Lab FileID:

Date

Date

Date

Received:01/09/96

ExtK-acted:01/11/96

Analyzed:01/26/96

DilutionFactor: 1

CONCEWZATIONLNTS:
C.4S::0. COMPOL3D (ug/Lor ug/Kg) UG/G Q

I t

; 12674-11-2 !--.ARocLo1016l6 I! .7
—-— ;E_:

: 111(34-28-2 ~--,AROcL0R-l22l I 7 1-
1 ,L_:—-—

~ 111~1-?tj-j ~--.~OCLO1~3~3~ I 7 !?I—-— ,L ;
~ 53469-21-? ~--.AROCLO124242 I 7 t.—! ,L_;—-—1 ~2672-29-6 ;--AROCLOR-1248 1t I 7 ju_;—-—
! ;1097-69-1 :--.~OCLO12X+X+ I 7 I.I _,U_;
~ 110%5-%2-3 !--AROCLOR-126O I--% ! II_ I------------------------------------------------------

..
FOIU~1 PEST 1/87Rev.



------------ ------ I

~:1-;~ :
I

.: t
I .,.. .--, ‘:-?._::.--:. _

. .

FORM 1 PEST 1/37Rev.



,— —!

Gi’hFile10:

:%>jr.)~strtr+: !Icl[ da:, [k . DareExtracted:01/11/96

i;?:Cl&’’irlUp:f’~/Y)_S @I_ DilutionFactor: i

I I I t
t I I !
I --.+ROCU)R-1O16 !I 7 1.

!—-— ,L ;
;--.OCLORO122I221 r 9 1-—

— I—-_ ,L_;
I--.AROCLOR-12N 1
I I 7—- — is :
:--.U?OCLOf124242 I 7 ! -—

I —-— ,L_:
I --AROCLOR-1248 tI 7 1:

! —-— ,L ;

!--M.OCLOR-1234 1 9 I-—
—-— t—-— ,L_l

{--AROCLOR-I26O —!—. 45 I 1
—l— I

FOR411 PEST 1/87Rev.



-i-c-rcase Jo.:Tos-?:0

soil/water) OIL

/k-ol: loo(g/tnl)g

LEI”2J: (lowjnmi) LOX

Woi.sture:not ckc. Ciec!.

Extraction:W.ASTEI)ILLTIOX

WC Clemup:(Y/N)_XpH_

------ --_--- ------ I

; 612-7 ;,
I

CentL“ZiCt : ~~-T!yj-;;~

~as : six $0. : ~11-~

Lab SampleiD:%O10G9-08A_

Lab FileID:

DateReceived:01/0?/96

DateExtrac~ed:01/11./96

DateAnalyzed:01/26/96

DilutionFactor: 1——

I I
&

I t I

i--MWCLOR-1O!6 I 7 ~L- ~I—-— —
;--.OCLORO122221 1 7 1:I ,L_;
;---OCLORO1232_2_ ‘-,—j—! ? [c_~
:--%ROCLOR-?2K?. 1 7—1 *r“ ;t —l—-_ —,.
--.4.ROCLOR-1248 I .?I 1.!—-— ,L_j

! --.%!OCLOR-1254 t 71 tI--.ARocLoR-1260_ 1I 1—
------------ ___________________________________________

.,

FOR%!1 PEST 1/87Rev.

. .



!!arrix:(soii/water)OIL LabSampLeID:S4601C)O?-09.A_

R3mpl?wr/vol: I$o!g/ril:)g Lab Fiie 10:

Le\-el:(Io{tijined)KM DateReceived:!)1/0?/96

%!oisture: not dec. Ciec. DateExtracted:0!/11/96

G?c cieaINIp:(Y/x)_Y pii_ D~iLltion Factor: 1
.—

, t I ! I
,

I --.U,CJCI.OP.-IO16 i 7iI 1 —1
;--.W3CLO12222! I—; ‘t1 —1
--.W.OCLOR-!237 I—; ‘I -— — !——- —1--,4ROCLOR-1242 I i9,I I..— —-—I--.UWCLOR-1243 t ? 1! !_ -— I
~--AROCLOR-l254 It 71

-.—- —-— I
:--AROCLOR-126O t ’78 ;I___ _

-------------------------- —------ -----—---- ---------—

FORM1 PEST 1/87i?ev.



] ~: ~., _~ ,. - !,~-> --.N?ocLoR-1232 !I 7 1-., I I—-— ,L_~
:346:)-21-9~--.AFWCLOR-1242 I1 ‘?—-— ]u_l

j 12672-29-6 I--.AROCLO124848 I 7_,L_{1:
: 110$)7-69-1!--4ROCLOR-I254. ‘[—~ ;u_i
~ 11C?6-82-5 ;--AROCLOR-126O 73 1,L_- —: —1

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

FORM 1 PEST 1/87Rev,

. .

Contract:E2-iCS-310

%s: Sili;jo.:till-5_

Lab SampleID:9601009-10A_

Lab FilqID:

Date

lkte

Date

Receiwti:01/09/%

Extracted:01./11/96

.Anai.yzwi:r!l/27/95



------- ________ --- .
1

I <1’2-;() :

‘Contract:L?-TOS-31O

~.~~: SW so.:611-o_

Lah SampleID:9601009-llA_

Lab FileID:

DateRecei&-ed:01/09/96

DateExtracted:01/11/96

DateAnaii-zed:01/27/96

~i>uti~nFa~t~r: 1——

COYCEYT?i~iIOXC\ITS:
C.4Sso. co@XxD (:lg/i-or ug/Kg) lX/G Q

I I 1 [
I I 1 1

[
!

I
*

t
1

i

t

I
t

12674-11-2
l:l@4-qf&~
‘!1141-16-5

53669-21-?
q~67~-~?-6
1“ICYJ7-69-1
110%-82-5

i,--.%WCLO101OI6 i 7 i-1—-— ,L_:
!,--.%IOCLO122221 I 7 t-

1 _,L ;

!--.4R0CL012323”-’” ‘j_ _I 7 IT;— I1
I--AROCLOR-1242 II 7

—- . it_;
I --.4ROCLOR-1248 I 7 1:

1—- — ,L_:
! —.4ROCLOR-1254 7.: —-— :u_~

~--.+RocL0126060 II_ 13 ! ‘t

FOW 1 PEST ;/87Rev.

. .



ID
PESTICIDEORGAXICSDAT.ASHEET EPA SAYPLE$0.

I --------- _________ 1
I r
1 ~q~-11 t
1 I
t I
1 I

Lab Same:TCT ST LOUIS Ccntract:ER-TOS-31O

Lab Code:TCT CaseYO.:TOS-3i0S.as: SDG NO.: 611-6_

Y!atrix:(soil/water)OIL Lab SampleID:9601009-12A_

Samplewt/vol: l.O(g/ml)g Lab File ID:

Level:(low/medlLOW DateReceived:01/09/96

%?loisture:not dec. dec. DateExtracted:01/11/96

Extraction:WASTEDILLTION DateAnalyzed:01/27/96

GPC Cleanup:(Y/N)_!JPH_ DilutionFactor: 1.—

CONCELwTION UNITS:
CM so. COYPOLYD (ug/Lor ug/Iig)UG/G Q

I I
I 1

~ 1~674-11-~ ~--.ROCLORO1016I6
I 11104-28-2 !—.AROCLOR-122I
j 11141-16-5 :--.AROCLO123232
j 53469-21-9 ;--.AROCLO124242
: 1~67~-~9+j \--AROCLOR-l248
I 11097-69-1 I--AROCLOR-1254
~ 11096-82-5 ;--.AROCLO12606O
-------------------— ----——-—---—-

8; i—1

FORM 1 PEST 1/87Rev.



ID
PESTICIDEORGANICS13.AT,ASHEET EPA 5.4XPLEXO.

------------------ t
I I

J
I .613-6 I

I

Lab Yame:TCT ST LfXIS

Lab Code:TCT CaseYo.:TOS-31O

}fatrix:(soil/water)OIL

Samplewt/vol: l.O(g/ml)g

Level: (low/reed)LOW

-’4A’ oisture:not dec. dec.

Extraction:WASTEDILUJ20N

GPC Cleanup:(Y/N)_~PH_

!. i
I 1

Contract:ER-TOS-310

Sas: SDG !iO.:611-6_

Lab SampleID:96010Q9-13.+_

Lab FileID:

Date

Date

Date

Received:01/09/96

Extracted:01/11/96

.Analyzed:01/27/96

DilutionFactor: 1

ConcentrationUNITS:
CAS N. COMPOLND (ug/Lor ug/Kgj UG/G Q

~ 11141-16-5 :—.AROCLOR-I232 1 7 f-
1—-— ,lJ_[

: 53469-2A-9 \--AROCLOR-l242 II_ 2 ;u_j
; 1~672-~9-6 ;--AROCLOR-1248 1 7 —1 -

I —-— ,lJ_:

I 11097-69-1 :--ARKLoR-1254 : 7 1-
t ,L’_;

; 11096-82-5 ;--,4ROCLOR-I26O t>~~ ; II —1
-.--—--------—----------—-—-----—----—------.----

FORM 1 PEST 1/87Rev.

. .



ID
PESTICIDEORGA)iICSDATASHEET iPA S.ktiPLEYo.

------------- ----- 1
I

1
1 613-7 :
I I
1 I

Lab $ame:TCT ST LOUIS Contract:E8-TOS-31O

Lab Code:TCT Case30.:TOS-310Sas: SDG !io.:611-6_

Matrix:(soil/water)OIL Lab SampleID:9601009-14A_

Samplewt/vol: l.0(.g/ml)g Lab File ID:

Level:(low/reed)LOW DateReceived:01/09/96

%Noisture:not dec. dec. DateExtracted:01/11/96

Extraction:WASTEDILL7ZIOX DateAnalyzed:01/27/96

GPC Cleanup:(Y/?J)_!iPH_ DilutionFactor: 1

CONCENTRATIONUNITS: .
~~s ~om COMPOLXD (ug/LOr ug/Kg.)UG/G Q

i i I

; 1~674-11-~ :--.A.ROCLOR-1O16 I ~ ;u_;
: 11104-?8-2 :--AROCLOR-1221 I —1 -

I—-—1 ~—:7
~ 11141-16-5 ;--.MtoCLO123232 I 7 t-

1 —-— ,L_i

i 53469-2A-9 ;--.AROCLO124242 t 2I_ — :u_:
; 12672-29-6 l--.ROaORO124848 t 2 IrI_ _ ,L_{
; 11097-69-1 ;--.ROCLORO125454 1 7 17

! . ,L_:

~ 11096-82-5 j--ARocLoR-l26o I 66 ;I_ — —:
-------------------___-_---—-------------------------—

.
FORM 1 PEST 1/87Rev.



PESTICIDE

Lab !!ame:TCT’ST

ORG.MICSD.AT.ASHEET

LCXIS

~~b Coue:TCT CaseSO.:10S-310

Yatris (soil/water)OIL

Samplewt/vol: l.O(g/inl)g

Level:(low/reed)LOW

%}ioi~ture:not de~. dec.

Extraction:WASTEDILLTION

GPC Cleanup:(~/~)_~pH_

------ ------- _____ I!
513-8 11

1
} 1

Contract:E~-TOS-310

Sas: SDG ~0.:611-6_

Lab SampleID:9601OO9-15A—

Lab FileID:

DateReceived:01/09/96

DateExtracted:01/11/96

DateAnalyzed:01/27/96

DilutionFactor: 1

CONCENTIM1ONUNITS:
CM 80. CONPOLND (ug/Lor udlig) UG/G Q

1 I 1 I i

~ l~67&-11-~ \--.ARocLoI+l0l6 ~ -7 !u_/
j 11104-28-2 {--AROCLOR-I221 1I 7—* — [u_:
{ 11141-16-5 :--.ARocLof123232 I1 7. :u_~

I 53469-21-9 I--.AROCLO1X2X2 I 7 1-
1 ,L :—-. —

; ~~6712-~+(j ;-+ROCLOR-1248 1
—-—1 ~—!7 1:

I

: 11097-69-1 ;--AROCLOR-1254 1 9 1.t _,t_;
; 11096-82-5 ;--AROCLOR-126O 1--% : II_ I
---—-----.--------—---—--—-----------—---—------—

FORM 1 PEST 1/87Rev.



PESTICIDE

Lab \ame:TCT ST

ID
ORGAXICS

LOLTS

DATASHEET

~ab crj&:TCT CaseM.:TOS-310

Yatrix:(soil/water)OIL

Samplewt/vol: l.O(g/ml)g

Level:(low/medlLOW

%Moisture:not dec.” dec.

Extraction:WASTEDILLTION

GPC Cleanup:{Y/N)_NPH_

CAS so.

613-9 i!I

Contract:ER-TOS-31O

Sas: SDG ~0.:611-6_

Lab SampleID:9601009-16A_

Lab File ID:

Date

Date

Date

Received:01/09/96

Extracted:01/1”1/96

Analyzed:01/27/96

DilutionFactor: 1

CONCENTRATIONLNTS:
co$fpou~~ (ug/Lor ug/Kg) UG/G Q

I I 1 I I

; q~f574-11-~
t

~--.4RocLo1016l6 tI 7 ;u_;—-—
I 11104-28-2 ;--ARocLoR-I221 II 7 lu_i—- —
~ 11141-16-5 l--.4R0CLO1~3232 I 7 1.1 ,L_;—-—
; 53469-21-9 I--ARocLoR-1242 I 2 ;u_l
; 7~6j~-~9-6 I--ARocLoR-1248 ; - ,——l- 7 u_[
[ 11097-69-1 :—AROCLOR-125A I 2 IT 1

I___

; 11096-82-5 ;--AROCLOR-126O I 24 t il—
-—------—-----------_—-------——-----——-—-

FORM 1 PEST 1/87Rev.



.. . ..

PESTICIDE

Lab Name:TCT

Lab Code:TCT

ST

ID
ORGAXICS

LOUIS

DATASHEET

CaseXO.:TOS-31O

Matrix:(soil/water)OIL

Samplewt/vol: l.O(g/ml)g

Level:(low/reed)LOW .

%Moisture:notdec.” dec.

Extraction:WASTEDILLYION

GPC Cleanup:(Y/N)_YpH_

GAS Xo. C.OMPOUND

------------ ------ t

613-10 ;
I

Contract:ER-TOS-31O

Sas: SDGXO.: 611-6_

Lab SampleID:9601009-17A_

Lab FileID:

Date

Date

Date

Received:01/09/96

Extracted:01/11/96

Analyzed:01/27/96

DilutionFactor: 1

CONCENIRATIONUNITS:-
(ug/Lor Ug/Kg) UG/G Q

: 1~674-11-~
1

!—.w0cL0R-l0l6 I 2I_ _ :u_; “
I 11104-28-2 ;--.4ROCLO122121 It 2— —:U—:
{ 11141-16-5 :--AROCLOR-1232 I1 7—-— :u_:
; 53469-21-9 ;--MK)CLOR-1242 II . ;u_;7

: 1~672-~9-6 ;--AROCLOR-1248 I1 9—-— ;u_~
I 11097-69-1 j—AROCLOR-1254 ;—-—! ~—l7 1-

; 1~096-82-5 ;--AROCLOR-126O Ii 7;—— — /
------—— -—--——-———-----—- ---—

FORM 1 PEST 1/87Rev.



ID
PESTICIDEORG.A..ICSDAT.4SHEET EPA SAMPLE!iO.

Lab Xame:TCT ST LOUIS

Lab Code:TCT CaseNo.:TOS-31O

Yatrix:(soil/water)OIL

Samplewt/vol: l.O(g/ml)g
.

Level:(low/reed)LOW

%Moisture:not dec. dec.

Extraction:WASTEDILLTION

GpC Cleanup:(Y/~)_h’pH_

t —--------------- _ 1
t I
I 613-11 tI I
I i
t I

Contract:ER-TOS-31O

Sas: SDG NO.: 611-6_

Lab SampleII):9601c)09-18A_

Lab FileID:

DateReceiv-ed:01/09/96

DateExtracted:01/11/96

DateAnalyzed:01/27/96

DilutionFactor: 1

CONXXTMTION L%ITS:
CM No. COMPOLIND (ug/Lor ug/%) UG/G Q

Ii :. I I
I

~ 1~674-11-~ [—AROCLOR-1O16 [ 2I_ _ ;u_!
~ 11104-28-2 ;--.ROCLORO122121 It 2 ;L ;
~ 11141-16-5 ;--.AROCLO123232 1— —1 7—7 ,Ll_/

; 53469-21-9 :--.4ROCLO124242 :‘-—I 7—-— :U :
; 1~67~-~9-6 ~--ARoCLOR-l248 I 2 t.—I._, _ ,lJ_:
: 11097-69-1 :—AROCLOR-1254 1t 9 :~ ;—-— —
; 11096-82-5 ;—AROCLOR-1260 2:_ _ ;u_;
——---—--—--—----— —------- ——-——---

FORkf1 PEST 1/87Rev.



ID
PESTICIDEORGANICSDATASHEET EPA SAMPLEtiO.

1---------------- -- 1

; 611-12
I
I
I

! 1
1 I

Lab Name:TCT ST LOUIS Contract:ER-TOS-31O

Lab Code:TCT CaseNO.:TOS-310Sas: SDG NO.: 611-12

Matrix:(soil/water/oil)OIL Lab SampleID: 9603009-OIA

Sample wt/vol:1.0 (g/ml)_G_ Lab FileIll:

Level: (low/reed)LOW_ DateReceived:03/08/96

%Moisture:not dec._ dec._ DateExtracted:03/19/96

Extraction(SepF/Cent/Sonc)WASTEDIL DateAnalyzed:03/20/96

GPC Cleanup:(Y/N}_NPH_ DilutionFactor:_l

CONCENTRATIONUNITS:
CAS NO. COMPOUND (ug/Lor”ug/G) _UG/G_ Q

I
t

i 12674-11-2
~ 11104-28-2
~ 11141-16-5
; 53469-21-9
i 12672-29-6
[ 11097-69-1
f 11096-82-5

I i
l--ARocLoR-l0l6

III
:--AROCLOR-1221 Ii
/--AIiocLoR-1232 ;
I--ARoCLOR-I242 I8
I--ARocLoR-1248 !I
;--ARocLoR-I254 II
;--AROCLOR-126O I

I

I t

2 h ;

FORM1 PEST 1/87Rev.

i

. .



ID
PESTICIDEORGANICSDATA SHEET EPA SA!4PLENo.

Lab Name:TCT ST LOUIS

Lab Code:TCT- CaseNo.:TOS-31O

Matrix:(soil/water/oil)OIL

,%mplewt/vol:1.0 (g/ml)_G_

Level:(low/reed)LOW_

%Moisture:not dec._ dec._

1---------- -------- It
; 611-13 I

1II t

Contract:ER-TOS-31O

Sas: .SDGNO.:611-12

Lab SampleID: 9603009-04A

Lab File ID:

DateReceived: 03/08/96

Date Extracted:03/19/96

Extraction(SepF/Cent/Sonc)WASTEDIL DateAnalyzed: 03/20/96

GPC Cleanup:(Y/N)_NPH_ DilutionFactor: ‘1

CONCENTRATIONUNITS:
GAS NO. COMPOUND (ug/Lor ug/G) _UG/G_ Q

I I I
t

I
1

1
I t 1

~ 12674-11-2
~ 11104-28-2
; 1?141-16-5
; 53469-21-9
; 12672-29-6
; 11097-69-1
; 11096-82-5

j--ARocLoR-lol6 ! 2l_ _ iu_:
:--AROCLOR-1221 II 7— -— ;u_:
I--AROCLOR-I232 I 2I._. _ ;u_;
;--AROCLOR-1242 I

I 7—-— :u_;
;--AROCLOR-1248 I 2 ;u_;
:—AROCLOR-1254 :— —2I_ _ :u_:
{—AROCLOR-1260 :_ 59 : I

I
---------------—- —-—--------- ------ --—--_---__--__--

FORM 1 PEST 1/87Rev.



Iu

PESTICIDEORGANICSDATASHEET EPA SAMPLE!+0.

Lab Name:TCT ST LOUIS

Lab Code:TCT Case!’?0.:TOS-31O

Matrix:(soil/water/oil)OIL

Samplewt/vol:1.0 (g/ml)_G_

Level:(low/reed)LOw_

ZMoisture:not dec._ dec._

I -------------- ___ I
I

~ 611-14 $tI1 t

Contract:ER-TOS-310

Sas: .SDGNO.:611-12

Lab SampleID: 9603009-07A

Lab FileID:

DateReceived: 03/08/96

DateExtracted:03/19/96

Extraction(SepF/Cent/Sonc)WASTEDIL DateAnalyzed:03/20/96

GPC Cleanup:(Y/N)_NpH_ DilutionFactor: 1

CONCENTRATIONUNITS:
CAS NO. COMPOUND (ug/Lor ug/G) _UG/G_ Q

1 t I I 1
~ l~(j7&11-2 ;--AROCLOR-1O16 I 2I_ — :u_~
; 11104-28-2 ;--AROCLOR-122I I 2I_ — :u_;
~ 11141-16-5 :--ARoCLOR-1232 I 2I_ _ :u_:
; 53469-21-9 I--AROCLOR-1242 I 2I_ _ ;u_;
: 12672-29-6 :--AROCLOR-1248 I 2t_ — ;u_j
I 11097-69-1 I--AROCLOR-1254 I 2I_ — ;u_:
I 11096-82-5 {—AROCLOR-1260 I 10 ! II_ I

FORM 1 PEST 1/87Rev.



ID
PESTICIDEORGANICSDATASHEET EPA SMPLE NO.

I ------------------ t
I

~ 611-15 I
I :a 1

Lab Name:TCT ST LOUIS Contract:.ER-TOS-310

Lab Code:TCT CaseNo.:TOS-310Sas: SDG NO.:611-12 .

Matrix:(soil/waterloil)OIL Lab SampleID: 9603009-IOA

Samplewt/vol:0.07 (g/ml)_G_ Lab FileID:

Level:(low/reed)LOW_ DateReceived: 03/08/96

%ifoisture:not dec._ dec._ DateExtracted:03/19/96

Extraction(SepF/Cent/Sonc)WASTEDIL DateAnalyzed:03/20/96

GPC Cleanup:(Y/N)_NPH_ DilutionFactor:_l

CONCENTRATIONUNITS:
CAS NO. COMPOUND (ug/Lor ug/G) _UG/G_ Q

I I I t I
: I
, 12674-11-2 ~--ARoaoR-l0l6 1 2t_ _ \u_:
: 11104-28-2 ~--AR0cL0R-l221 2:_ — :u_;
; 11141-16-5 ;--AROCLOR-I232 i 21— — {u_;
I 53469-21-9 :--AROCLOR-1242 I 21— — :u_:
: 12672-29-6 \--AROCLOR-l248 I 2t— — :u_:
; 11097-69-1 ;--AROCLOR-1254 I 2I_ _ :u_:
i 11096-82-5 I--AROCLOR-126O I 21— — ~u_:

FORM 1 PEST 1/87Rev.



PESTICIDE

Lab Name:TCT ST

ID
ORGANICS

LOUIS

Lab Code:TCT- CaseNo.:

Yatrix:(soil/water/oil)

TOS-31O

OIL

sample wt/vol: l.O(g/ml)_G_

Level: (low/reed)LOW_

%Moisture:not dec._ dec._

DATA SKEET EPA ShYPLEtiO.
I ------------------ 1

t

i 611-16 I
II1 I

Contract:ER-TOS-310._.

Sas: .SDGNo.: 611-12

Lab SampleID: 9603009-13A

Lab File ID:

Date

Date

Extraction(SepF/Cent/Sonc)WASTEDIL Date

Received:03/08/96

Extracted:03/19/96

Analyzed:03/20/96

GPC Cleanup:(Y/N)_NPH_ DilutionFactor: 1

CONCENTRATIONUNITS:
CAS NO. COMPOUND (ug/Lor ug/G) _UG/G_ Q

1 I 1 I I
i 12674-11-2

I
i--ARocLoR-l0l6 I! 9—-— :u_!

; 11104-28-2 I--AROCLOR-1221 II_ _ :u_:
; 11141-16-5 ~--AROCLOR-l232 I ;I_ — /u_;
j 53469-21-9 ;--AROCLOR-1242 I 2I_ — ;u_;
; 12672-29-6 ~—AROCLOR-1248 1 2I_ _ :u_:
; 11097-69-1 !--ARwL0R-l254 I1 2— —:U—l
~ 11096-82-5 ;--AROCLOR-126O II !U :2
-----------------.---—---——--—-----— --------------

FORM 1 PEST 1/87Rev.



PESTICIDE

Lab Name:TCT ST

ID
ORGANICS

LOUIS

Lab Code:TCT Case30.:

Matrix:(soil/water/oil)

DATASHEET EPA SAMPLE~0.

TOS-310

OIL

Samplewt/vol:1.0 (g/ml)_G_

Level:(low/reed)LOW_

%Moisture:not dec._ dec._

Extraction(SepF/Cent/Sonc)WASTEDIL

GPC Cleanup:(Y/N)_NPH_

I -.------------- --- I
I

; 611-17 1
I :t I

Contract:ER-TOS-310

Sas: .SDGNO.:611-12

Lab

Lab

Date

Date

Date

%unpleID: 9603009-16A

FileID:

Received:

Extracted:

Analyzed:

03/08/96

03/19/96

03/20/96

Dilution Factor:_l

CONCENTRATIONUNITS:
GAS NO. COMPOUND [ug/Lor ug/G) _UG/G_ Q

t 1. I
t i I

~ 12674-11-2 :--AROCLOR-IOI6 1
l_ _

: 11104-28-2 /--ARocLoR-1221 I ;I_ _
~ 11141-16-5 ;--AROCLOR-1232 I 2
~ 53469-21-9 ;--AROCLOR-1242 :— —I 2——
; 12672-29-6 :—AROCLOR-1248 I 2I_ _
j 11097-69-1 ;--AROCLOR-1254 II 2-—
{ 11096-82-5 I--AROCLOR-126O 2:_ —

II

u_:
------------------ -—---------- -----------—-------——-

FORM1 PEST 1/87Rev.

. .



ID
PESTICIDEORGANICSDATASHEET EPA SAMPLENO.

1—..--------------It
~ 612-12 t
I :i 1

Lab Name:TCT ST LOUIS Contract:ER-TOS-31O

Lab Code:TCT Case!40.:TOS-31OSas: .SDGNO.:611-12

Matrix:(soil/water/oil)OIL Lab SampleID: 9603009-02A

Samplewt/vol:1.0 (g/ml)_G_ Lab File ID:

Level:(low/med)LOW_ DateReceived: 03/08/96

%Moisture:not dec._ dec._ ~ DateExtracted:03/19/96

Extraction(SepF/Cent/Sonc)WASTXDIL DateAnalyzed: 03/20/96

GPC Cleanup:(,Y/N)_NPH_ DilutionFactor: 1

CONCENTRATIONUNITS:
CAS No. COMPOUND (ug/Lor ug/G) _UG/G_ Q

I I I I
I

I
1 I I 1

; 12674-11-2 ;--AROCLOR-IOI6 I
I_ — :u_~

; 11104-28-2 ;--.4ROCLO122121 ::_ _ :u_;
; 11141-16-5 ;--AROCLOR-I232 1 9 :u_;
; 53469-21-9 /--AROCLOR-1242 :‘-— 2I_ — ;u_j
; 12672-29-6 ;—AROCLOR-1248 I 2I_ _ :u_f
11097-69-1 !--AROCLOR-1254 2:_ _ ;u_;i

; 11096-82-5 j--ARocLoR-l260 I 34 : !I_ I
------------—-—-—----——--~-----—---—------—---

FORM 1 PEST 1/87Rev.



ID
PESTICIDEORGANICSDATA SHEET EPA SAifPLENO.

Lab Name:TCT ST LOUIS

Lab Code:.TCT CaseNo.:TOS-31O

Matrix:(soil/water/oil)OIL

Samplewt/vol:1.0 (g/ml)_G_

Level:(low/reed)LOW_

%Moisture:not dec._ dec._

: 612-13 ;
1I II t

Contract:ER-TOS-31O

Sas: SDGNO.: 611-12 ..

Lab SampleID:9603009-05A

Lab File ID:

DateReceived:03/08/96

DateExtracted:03/19/96

Extraction(SepF/Cent/Sonc)WASTEDIL DateAnalyzed:03/20/96

GPC Cleanup:(Y/N)_NPH_ DilutionFactor:_l

CONCENTRATIONUNITS:
CAS NO. COMPOUND (ug/Lor ug/G) _UG/G_ Q

i I
i--ARocLoR-l0l6

i i

; 12674-11-2 I 2I_ — :u_~
I 11104-28-2 :--AROCLOR-I221 I 21— — ju_;
; 11141-16-5 :--AROCLOR-1232 I 2I_ _ :u_~
i 53469-21-9 I--AROCLOR-1242 I 2I_ _ :u_:
: 12672-29-6 ;--AROCLOR-1248 I 2I_ _ :u_;
; 11097-69-1 !--AROCLOR-1254 I 2 iu_fI_ _
: 11096-82-5 :—AROCLOR-1260 I 26 ! tl— I

FORM 1 PEST 1/87Rev.



ID
PESTICIDEORGANICSDATA SHEET EPA S&YPLENO.

I .----------.--- --- 1
I t

; 612-14 ItI i

Lab Name:TCT ST LOUIS Contract:ER-TOS-31O

Lab Code:TCT CaseNo.: TOS-310Sas: .SDGNO.:611-12

Matrix:(soil/water/oil)OIL Lab SampleID: 9603009-08A

Samplewt/vol:1.0 (g/m~)_G_ Lab File ID:

Level:(low/reed)LOW_ DateReceived:03/08/96

%Moisture:not dec._ dec._ DateExtracted:03/19/96

Extraction(SepF/Cent/Sonc)WASTEDIL DateAnalyzed:03/20/96

GPC CIeanup:(Y/N)_NPH_ DilutionFactor: 1

CONCENTRATIONUNITS:
CAS No. COMPOUND (ug/Lor ug/G) _UG/G_ Q

! 12674-11-2
I

i--tiocLoR-l0l6 1I 2 :u_:
; 11104-28-2 ;--AROCLOR-1221 I 2I_ _ :u_;
I 11141-16-5 t--AROCLOR-l232 I 2 ;u_~
,;53469-21-9 !--AROCLOR-1242 :— —2 :U ;
; 12672-29-6 ;--AROCLOR-1248 ; 2 :u_:
] 11097-69-1 ;--AROCLOR-1254 II 7_ju_;
I 11096-82-5 {--AROCLOR-126O I76 ! tI_ 1
-—-——-—--—--—---——-- —-----------.--—

FORM 1 PEST 1/87Rev.



ID
PESTICIDEORGANICS

Lab Name:TCT ST LOUIS

Lab Code:TCT CaseNo.:

Matrix:(soil/water/oil)

DATA SHEET lipASAMPLENo.
t------------______1I
~ 612-15 I
I :I 1

Contract:ER-TOS-31O

TOS-31OSas: .SDGNO.: 611-12

OIL Lab SampleID: 9603009-llA

sample wt/vol: 1.0 (g/ml)_G_ Lab File ID:

Level:(low/reed)LOW_ Date Received: 03/08/96

%Moisture:not dec._ dec._ DateExtracted:03/19/96

Extraction(SepF/Cent/Sonc)WASTEDIL DateAnalyzed: 03/20/96

GPC Cleanup:(Y/N)_NPH_ DilutionFactor:_l

CONCENTRATIONUNITS:
CAS NO. COMPOUND (ug/Lor ug/G) _UG/G_ Q

i

; 12674-11-2
i i

:--AROCLOR-1O16 I 2 iu_;
; 11104-28-2 :--AROCLOR-1221 :— —2I_ — :u_:
~ 11141-16-5;--AROCLOR-1232 I 2 ~u_:
: 53469-21-9 I--AROCLOR-1242 :— —1— _!u—:
; 12672-29-6 ;--AROCLOR-1248 t :I_ — /u_:
t 11097-69-1“ {--AROCLOR-1254 :._ _ :u_:
I 11096-82-5 ;--AROCLOR-I26O 1 ;1— — ;u_;

FORM 1 PEST 1/87Rev.



ID
PESTICIDEORGANICSDATASHEET EPA SAMPLE!?0.

I------------------11
; 612-16 IIIt I

Lab Name:TCT ST LOUIS Contract:ER-TOS-31O

Lab Code:TCT CaseNo.:TOS-31OSas: .SDGNO.:611-12

Matrix:(soil/water/oil)OIL Lab SampleID:9603009-14A

Samplewt/vol:1.0 (g/ml)-G— Lab FileID:

Level:(low/reed)LOW_ DateReceived:03/08/96

%Moisture:not dec._ dec._ DateExtracted:03/19/96

Extraction(SepF/Cent/Sonc)WASTEDIL DateAnalyzed:03/20/96

GPC Cleanup:(Y/N)_NPH_ DilutionFactor:_l

CONCENTRATIONUNITS:
CAS NO. COMPOUND (ug/Lor Ug/G) _uG/G_ Q

i I

I 12674-11-2 j--ARocLoR-l0I6 1 2 ;u_l
; 11104-28-2 :—AROCLOR-1221 ;— —2 ITI_ _ ,L_l
: 11141-16-5 I--AROCLOR-1232 I 2I_ — ;u_:
; 53469-21-9 :--AROCLOR-1242 2;_ — :u_;
: 12672-29-6 I--AROCLOR-1248 I 2I_ _ :u_:
I 11097-69-1 :—AROCLOR-1254 I 2I_ — ;u_:
[ 11096-82-5 :--AROCLOR-I26O I 2)— — :u_:
-----—--— -----—--———-— —--—---—-—-——

FORM 1 PEST 1/87Rev.



ID
PESTICIDEORGANICSDATA SHEET EPA SAMPLE??0.

Lab Name:TCT ST LOUIS

Lab Code:TCT CaseNo.: TOS-31O

Matrix:(soil/water/oil)OIL

Samplewt/vol:1.0 (g/ml)_G_

Level:(low/reed)LOW_

moisture: not dec._ dec,_

Extraction(SepF/Cent/Sonc)WASTEDIL

GPC Cleanup:(Y/N)_NPH_

I ------------------ I
i 612-17

1“
1
t

I I
t I

Contract:ER-TOS-31O

Sas: .SDGNO.: 611-12

Lab %nple ID: 9603009-17A

Lab FileID:

DateReceived: 03/08/96

DateExtracted:03/19/96

DateAnalyzed: 03/20/96

DilutionFactor: 1

CONCENTRATIONUNITS:
CAS NO. COMPOUND (ug/Lor Ug/G) _uG/G_ Q

i i I

; 12674-11-2 ~--ARocLoR-lol6 I 2 ;u_!
; 11104-28-2 ~--A.R0CLOR-l22l ;— —2I,_. _ :u_:
~ 11141-16-5 :--ARoCLOR-1232 I 2 :u_!
i 53469-21-9 ;--AROCLOR-1242 :— —2:_ — ;u_:
: 12672-29-6 :--AROCLOR-1248 ! 2 ~u ;
j 11097-69-1 ;--ARoCLOR-12”54 ;— —I— _lu_:2
\ 11096-82-5 ;--ARoCLOR-I26O I 2I_ — ;u_:
---------------------------------------------------

FORM 1 PEST 1/87 Rev.



ID
PESTICIDEORGANICSDATA SHEET EPA SAMPLENO.

Lab Name:TCT ST LOUIS

Lab Code:TCT CaseNo.:TOS-31O

Matrix:(soil/water/oil)OIL

Samplewt/vol:1.0 (g/ml)_G_

Level:(low/reed)LOW_

%Moisture:not dec._ dec._

I -------------*--_ - I
I

i 613-12 II
I I
1 I

Contract:ER-TOS-31O

Sas: SDGNO.: 611-12

Lab SampleID: 9603009-03A

Lab File ID:

DateReceived: 03/08/96

DateExtracted:03/19/96

Extraction(SepF/Cent/Sonc)WASTEDIL DateAnalyzed: 03/20/96

GPC Cleanup:(Y/N)_NPH_ DilutionFactor:_l

CONCENTRATIONUNITS:
CAS NO. COMPOUND (ug/Lor ug/G) _UG/G_ Q

t 1 1 1 I

i i i i i

~ 12674-11-2 :--AROCLOR-1O16 I 9 :13_:
: 11104-28-2 :--AROCLOR-1221 :‘“— 2I_ — ;u_;
[ 11141-16-5 ~--AROCLOR-l232 I 2 :u_:
~ 53469-21-9 :--AROCLOR-I242 :— —2I_ — :u_;
~ 12672-29-6 !--AROCLOR-I248 I 2I_ — :u_f
; 11097-69-1 :--AROCLOR-1254 I 2I_ _ :u_:
~ 11096-82-5 :--AROCLOR-126O I 81 [ II_ I

FORM 1 PEST 1/87Rev.

,.



ID
PESTICIDEORGANICSDATA SHEET EPA SAMPLENO.

Lab Name:TCT ST LOUIS

Lab Code:TCT CaseNo.:TOS-31O

Matrix:(soil/water/oil)OIL

sample wt/vol:1.0 (g/ml)_G_

Level: (low/reed)LOW_

%Moisture:not dec._ dec._

I .---------— ------ I
I

~ 613-13 II1 I

Contract:ER-TOS-31O

Sas: SDGNO.: 611-12

Lab SampleID: 9603009-06A

Lab File ID:

DateReceived: 03/08/96

DateExtracted:03/19/96

Extraction(SepF/Cent/Sonc)WASTEDIL DateAnalyzed: 03/20/96

GPC Cleanup:(Y/N)_??pH_ DilutionFactor:_l

CONCENTRATIONUNITS:
CAS NO. COMPOUND (ug/Lor ug/G) _UG/G Q—

1 I I I ,1
! 12674-11-2 !--ARocLoR-l0l6

I1 21— — iu_l
~ 11104-28-2 {--AROCLOR-I221 2:— — :u_;
i 11141-16-5 :--AROCLOR-1232 I 2 lu_;
! 53469-21-9 [--AROCLOR-1242 /— —2I_ — :u_:
: 12672-29-6 j--AROCLOR-l248 :_ — :u_{
; 11097-69-1 !--AROCLOR-1254 1 :I_ — ;u_:
: 11096-82-5 ;--AROCLOR-126O I 40 : Il— I
----—----------.-----.------------------———--z---

FORM 1 PEST 1/87 Rev.

. .

.



ID
PESTICIDEORGANICSDATASHEET EPA S&YPLliNo.

1------------------I

i 613-14
t
I
I

I I
t I

Lab Name:‘TCTST LOUIS Contract:ER-TOS-31O

Lab Code:ITT CaseNo.:TOS-31OSas: .SDGNO.:611-12

Matrix:(soil/water/oil)OIL Lab SampleID: 9603009-09A

Samplewt/vol:1.0 (g/ml)_G_ Lab,FileID:

Level: (low/reed)LOW_ DateReceived:03/08/96

%Moisture:notdec._ dec._ DateExtracted:03/19/96

Extraction(SepF/Cent/Sonc)WASTEDIL DateAnalyzed:03/20/96

GPC Cleanup:(Y/Nl_NpH_ DilutionFactor:—1

CONCENTRATIONUNITS:
(X3 No. COMPOUND “(ug/Lor ug/G) _UG/G_ Q

I I
;

t t

/ l~67&11-2
1

I--AROCLOR-1O16 I “2I_ — :u_:
; 11104-28-2 :--AROCLOR-122I 2:_ _ :u_:
; 11141-16-5 I--AROCLOR-1232 t :u_;
; 53469-21-9 I--AROCLOR-I242 :— —:!— — :u_:
; 12672-29-6 I--AROCLOR-1248 I 2 ;u_;
; 11097-69-1 ;--AROCLOR-1254 ;— —21— — :u_:
; 11096-82-5 !--AROCLOR-I26O 1 21— — ;u_:

FORM1 PEST 1/87Rev.

.;.
-..



,.

ID
PESTICIDEORGAllICSDATA SHEET EPA SAifPLENO.

1, ---------- ________ :
,

; 613-15 i
1

I I
I i

Lab Name:TCT ST LOUIS

Lab Code:TCT CaseXo.: TOS-31O

Matrix:(soil/water/oil)OIL

Samplewt/vol:0.20 (g/ml)_G_

Level:(low/reed)LOW_

%Moisture:not dec._ dec.

Extraction(SepF/Cent/Sonc)WASTEDIL

GPC Cleanup:(Y/N)_NpH_

Contract:ER-’TOS-31O

Sas: .SDGNO.:611-12 ..

Lab SampleID: 9603009-12A

Lab FileID:

DateReceived:03/08/96

DateExtracted:03/19/96 .

DateAnalyzed:03/20/96

DilutionFactor:_l

CONCENTRATIONUNITS:
CAS NO. COMPOUND (ug/Loi ug/G) _UG/G Q—

~ 12674-11-2
; 11104-28-2
: 11141-16-5
i 53469-21-9
; 12672-29-6
; 11097-69-1
; 11096-82-5

I
l--~0cLoR-l0l6

i i
I 2 :u_\

;--AROCLOR-1221 :— —2I_ _ :u_f
t--ARocLoR-l232 I 2{_ _ :u_\
;--AROCLOR-1242 II 2 !U ;
i--AR0cLoR-l248 I1 2_:u_~
;--AROCLOR-1254 II 2 ;u_;
I--AROCLOR-126O I 2I_ _ :u_:

--.-- -----—----------—---—-----——-----—--------

FORM 1 PEST 1/87Rev.



ID
PESTICIDEORGA!VICSDATASHEET EPA SAMPLESO.

Lab Name:TCT ST LOUIS

Lab Code:TCT CaseNo.:TOS-310

Matrix:(soil/water/oil)OIL

Samplewt/vol:1.0 (g/ml)_G_

Level:(low/reed)LOW_
*

%Moisture:not dec._ dec._

I ------------------ I
t

~ 613-16 ‘ iI
I

: I

Contract:ER-TOS-310

Sas: ..SDGNO.:611-12

Lab SampleID: 9603009-15A

Lab File ID:

DateReceived:03/08/96

DateExtracted:03/19/96

Extraction(SepF/Cent/Sonc)WASTEDIL DateAnalyzed:03/20/96

GPC Cleanup:(y/N)_NPH_ DilutionFactor: 1

CONCENTRATIONUNITS:
CAS NO. COMPOUND (ug/Lor Ug/G) _uG/G_ Q

i I
; 12674-11-2 ~--ARocLoR-l0l6 2:_ — !u_:
; 11104-28-2 ;--AROCLOR-I22I I 2I_ — ;u_;
I 11141-16-5 /--AROCLOR-1232 I 2I_ _ \u_:
\ 53469-21-9 I--AROCLOR-1242 I 2 ;u_:
; 12672-29-6 :--AROCLOR-1248 :— —2I_ — :u_;
~ 11097-69-1 ;--AROCLOR-1254 II_ 2 iu_;
; 11096-82-5 ;--AROCLOR-I26O 1 —Iu2, II_ — —1
-------------.--------------—-------—-------—--—-

FORM1 PEST 1/87Rev.



ID
PESTICIDEORGANICSDATA SHEET EPA SAiiPLENO.

Lab Name:TCT ST LOUIS

Lab Code:TCT CaseNo.: TOS-31O

Matrix:(soil/water/oil)OIL

Samplewt/vol:1.0 (g/ml)_G_

Level:(low/reed)LOW_

%Moisture:not dec._ dec._

t .----— ---------- I

i 613-17
tI

I 11I I

Contract:ER-TOS-31O

Sas: SDGNO.: 611-12

Lab SampleID: 9603009-18A -“

Lab File ID:

DateReceived: 03/08/96

DateExtracted:03/19/96

Extraction(SepF/Cent/Sonc)WASTEDIL DateAnalyzed: 03/20/96

GPC Cleanup:(Y/N)_NpH_ DilutionFactor:_l

CONCENTRATIONUNITS:
CAS NO. COMPOUND (ug/Lor Ug/G) _UG/G_ Q

1 1. I I i
; l~(j74-~1-2 :--AROCLOR-1O16 ) 2 :~,jI___
: 11104-28-2 :--AROCLOR-I22I 1I_ _ ;u_;
: 11141-16-5 ;--AROCLOR-1232 I ;I_ — ;u_:
; 53469-21-9 ;--ARoCLOR-1242 I 2I_ _ ;u_;
; 12672-29-6 I--AROCLOR-1248 I 2I_ _ :u_:
; 11097-69-1 j--AR0CLOR-l254 I 2t— — :u_:
; 11096-82-5 ;--AROCLOR-I26O I 2I_ — :u_;
-——--- -—--———-—— ——-——--

FORM1 PEST 1/87Rev.
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Appendix B

Mandatory Reporting Requirements
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Mandatory Reporting Requirements

Under the conditions of Permit Number 1D4890008952 certain reporting
requirements were established as itemized in sections 15 and 16 of that permit.
This appendix contains those requirements.

16. a. The certification letter is included as an attachment to this report.

16. b. Records maintained under condition 15 are shown on pages ~ of
Appendix B. G2-9r . .

16. c. A detailed discussion of process operations is given on page 12 of this report.
There were no operational problems noted.

94
16. d. A chronology of significant events is shown on page 34 of Appendix B.

16. e. The INEL quality assurance plan; document number WROC-PROJ-00 1241, July
1993, is shown as Appendix C of this report. Analyses supporting tlds study were
Level IV analyses as defined by that plan. As required for Level IV analyses; these
anal yses were performed at an off-site laboratory maintaining CLP certification
and supplying complete CLP data packages. The laboratory performing these
analyses was Maxim Technologies Laboratory of St. Louis, MO.. A separate data
package was received for the samples associated with each irradiation Q+-[oy
experiment. Case narratives for the data packages may be found on pages 44+4 of
Appendix B. These case narratives specify the use of standards, spikes and blanks
for each sample set.

The INEL Quality Assurance Plan also mandates that the off-site laboratory data
packages be validated by independent review. This function was performed by
the analyst and principai investigator associated with the treatability study upon
receipt of the package at INEL.

An audit of Maxim was performed in 1994 by EG&G Rocky Flats in 1994. The

o

conclusion of the audit was “m supplied satisfactory results during the
year previous to the audit. T report included here as Appendix D.

P
t -fig

16. f. Documentation show” g that cer in laboratory glassware’ was
decontaminated is on pages of ppendix B. Documentation showing that the
test waste was returned to the “ waste storage facility (MWSF) is shown on
page ~ti Total shipping history is found

Q

pages M
io$- lb~

16. g. Documentation showing that w t~~~ nerated by the treatability study was
shipped to the MWSF is found on page . This section requires that these wastes
be disposed according to TSCA, however e permit acknowledges that disposal of
radiologically contaminated TSCA waste is currently being negotiated.



PCB TEST REQ- DATA FO~

IIA~ />/’5-/+ f-

OPERATOR: B.J. Mincher
ANALYST : R.E. kbon
SUPERVISOR. W .L. Schwendtian

TEST DESCRFJ30N;

PCB CONCENTRATION AND VOLUMES (by sample):



.

PCB TEST REQUIRED DATA FORM

DATE /K! l.+ s

OPEIL%TOR: B.J. Mincher
ANALYST : R.E. Arbon
SUPERVISOR: W.L. Schwendiman

TEST DESCRIPTION;

PCB CONCENTIL4TION AND VOLUMES (by sample):



PCB TEST REQUIRED DATA FORM

DA~. 1//2 ~[fx

OPERATOR: B.J. Mincher
ANALYST : R.E. kbon
SUPERVISOR: W.L. Schwendiman

PCB CONCENTRATION AND VOLUMES (by sample):



PCB TEST REQUIRED DATA FORM

DA~- /?/?~
OPERATOR: B.J. Mincher
ANALYST : RE. Arbon
SUPERVISOlk W .L. Schwendiman

PCB CONCENTRATION AND VOLUMES (by sample):

p $’0$1

&/l ~./wL XL = 1% $3ft-

33(f **



Chronology of Significant Events

7/1/94 Wastestreams shipped from MWSF. to Test Area North (TAN) for sampling.

7/14/94 Wastestream samples shipped from TAN to Test Reactor Area (TRA) in
anticipation of permit.

9/15/95 Notice of Approval received by INEL.

10/5/95 Samples of the four wastestreams were characterized for Aroclor 1260
content by INEL.

10/15/95 Initial irradiation of the four wastestreams to 180 lcGy.

10/25/95 Project personnel receive training on the contents of the permit.

11/27/95 Maxim Analytical results received for the
610 dropped from consideration for testing. Absorbed
irradiation were calculated.

11/29/95 Second irradiation of three wastestreams to

2/1/96 Maxim analytical results received for second

first irradiation. Wastestream
doses for the next

757 kGy.

irrad~ation.
to re-analyze to achieve a 2 ppm detection limit. Absorbed doses
for the third irradiation.

2[7/96 Third irradiation of three wastestreams to 2242 kGy.

2/12/96 Repeatanalytical
Wastestream613 is shown
irradiation.

3/26/96 ReceivedMaxim
treatmentstandard.

4/30/96 Technicalreport

results of second irradiation received

Maxim was asked
were calculated

from Maxim.
to have achieved treatment standard in the second

results for

finalized.

517/96 Wastes generated during study

third irradiation. All wastestreams achieved

shipped to TAN.

5/9/96 Unused test waste returned to TAN.

5/20/96 Wastestreams shipped from TAN to MWSF. Treatability study complete.

x-%$
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TECHNOLOGIES INC

Deceraber 7, 1995
95B2-00002.

Ms. Donna Kirchner
Lockheed Idaho Technologies Co.
II?ELSanIpleManagement Office (SMO)
Field Data Coordinator (FDC)
2525 North Fremont
Idaho Falls, ID 83415-3910

Re: C92-170021-111 ER-TOS-31O, Ilelease #20

Dear Ms. Kirchner:

Enclosed is a data report for the analysis of the samples received
by Maxim Technologies, lnc./Huntingdon-St. Louis under Subcontract
No. C92-170021 (ER-TOS-31O). The samples were collected from the
Test Reactor Area (’IRA)at INEL and the analytical results will be
used to provide data for a waste management treatability study.

The LITCO site code, file I.D. and corresponding Maximl
Technologies, Inc.-St. Louis laboratory sample number, date:
collected and parameter requested are listed below: . .

LIITCO SITE ID

610-0

610-1

610-2
610-3

610-4

610-5

611-0
611-1
611-2
611-3
611-4
611-5

612-0
612-1
612-2
612-3
612-4
612-5

FILE ID

610-0
610-1
610-2
610-3
610-4
630-5

611-0
611-1
611-2
611-3
611-4
611-5

612-0
612-1
612-2
612-3
612-4
612-5

&azM

9511034-O1A
9511034-O2A
9511034-O3A
9511034-O4A
9511034-O5A
9511034-O6A

9511034-07A
9511034-O8A
9511034-O9A
9511034-1OA
9511034-12.A
9511034-12A

9511034-13A
9511034-14A
9511034-15A
9511034-I6A
9513034-17A
9511034-18A

DATE COLLECTED PARAMETER

10-15-95 PCB ‘S
10-15-95 PCB !S
10-15-95 PCB~S
10-15-95 PCB ‘S
10-15-95 PCB ‘S
10-15-95 PCB ‘S

10-15-95 PCB ‘S
10-15-95 PCB ‘S
10-15-95 PCB tS
10-15-95 PCB fs
10-15-95 PCB ‘S
10-15-95 PCB ‘S

10-15-95 PCB tS
10-15-95 PCB ‘S
10-15-95 PCB tS
10-15-95 PCB rS
10-15-95 PCB ‘S
10-15-95 PCB ‘s

19081nnerbeltBusinessCenterDrive● St.Louis,M063114-5700“314-426-0880“314-426-4212FAX

Asteco$Austin ResearchEngineers ● Chen-Nofihem ● EmpireSoklnvestigations ~ EnvirodyneEngineers o Huntington c KansasCityTesting

< MaximEngineem.. NebraakaTeating● PatzigTesting ● SouthwestemLaboratories● Thomae-Hartig● TwinCityTesting

*:3 W
*



C92-170021
ER-TOS-31O
Release #20
Page 2

LXTCO SITE ID FILE ID

613-0 613-0

613-1 613-1

613-2 613-2

613-3 613-3

613-4 613-4

613-5 613-5

AROCLOR AROCLOR
1260 1260

&MLif

9511034-19A
9511034-2OA
9511034-21A
9511034-22A -
9511034-23A
9511034-24A

9511034-25A

The samples corresponding to this data

DATE COLLECTED PARAMETER

10-15-95 PCB ‘S
10-15-95 PCB ‘s
10-15-95 PCB ‘S
10-15-95 PCB ‘S
10-15-95 PCB ~S
10-15-95 PCB’S

io-16-95 PCB’S

report and SDG arrived at
Maxim Technologies, Inc.-St. Louis on November 10, 1995. Copies of
the chain-of-custodies and shipping document forms were mailed to
Ms. Donna Kirchner on November 14, 1995.

CASE NARRATIVE
1

.

.

PCB ‘ S

Twenty-five oil samples were submitted for PCB’S analysis by
SW846/8080 and assigned the SDG number 610-1. A matrix spike and
matrix spike duplicate analysis was not performed for this SDG
since the samples were prepared by waste dilution for oil matrices.
A set of Laboratory Control Standards for Aroclor 1260 were
analyzed for each group of twenty samples to generate precision and
accuracy data for this sample case. All LCS recoveries are within
recovery limits and maxi.mm RPD. All samples were analyzed within “
the required holding time for sample analysis.

Copies of the sample data summary have also been included.

If you have any questions concerning these data reports, please
call me at (314) 426-0880.

Paul J. ‘Smith
Sr. Project Manager



TECHNOLOGIES I?J.C

February5, 1996
95B2-00002

Ms. DonnaKirchner
= Sample Management Office (SMO)
Field Data Coordinator (FDC)
Lockheed Idaho Technologies Co.
2525 N. Fremont
Idaho Falls, ID 83415-3910

“Re: C92-170021, Rekase #20, ER-TOS-31O

Enclosedk a data report for the analysis of requested parameters for the samples received by
Maxim Technologies, Inc./TCT-St. Louis under Subcontract No. C92-170021 (ER-TOS-31O).
The samples were cokcted from the test reactor area at INEL and the analytical data will be
used to provide information necessary to verify the effectiveness of the gamma degradation
treatment of PCB’S.

The LITCO sitecodeand comsponding Maxim Technologies, Inc.-St. Louis laboratory sample
number,datecollectedandparameter requestedareW below:

SAMPLE ID LABOILiTORY # DATE COLLECTED PARAMETER
611-6 9601 OO9-O1A 12-12-95 PCB’S

611-7 9601OO9-O2A 12-12-95 . PCB’S

611-8 9601OO9-O3A 12-12-95 PCB’S
.,

611-9 9601OO9-O4A - 12-12-95 PCB’S

611-10 9601OO9-O5A 12-12-95 PCB’S

611-11 9601OO9-O6A 12-12-95 Pm’s

612-6 9601OO9-O7A 12-12-95 PCB’S

612-7 9601OO9-O8A 12-12-95 PCB’S

612-8 %O1OO9-O9A 12-12-95 PCB’S

3
1908InnerbekBusinessCenterDrive.St.Louis,MO 63114-5700.314426-08S0.3144264212FAX

&

Asteco : AustinResearchEngineers ● Ctten+orthem ● EmpireSW Investigations ● EnvirodyneEngineers ● ttuntkgdon ● KansasCityTesting

MaximEngineers ● NebraskaTesting ● F’atrigTesting ● SouthwesternLaboratories ● Thomas-Hartig ● TwinCity Testing qq



ER-TOS-31O
Release #20

SANfl%E ID LABORATORY # DATE COLLECTED

612-9 9601009-10A 12-12-95

612-10 9601OO9-1IA 12-12-95

611-11 9601OO9-12A 12-12-95

613-6 9601OO9-13A 12-12-95

613-7 9601OO9-14A 12-12-95

613-8 9601OO9-15A 12-12-95

613-9 9601OO9-16A 12-12-95

613-10 9601OO9-17A 12-12-95

613-11 9601OO9-18A 12-12-95

PARAMETER

I?CB’S

PCB’S

P(2B’S

PCB’S

PCB’S

PCB’S

PCB’S

PCB’S

PCB’S
*

The samplescxxnxponding to this data report and SDG arrived at Maxim Technologies, Inc.-St.
Louis on January 9, 1996. Copies of the chain-of+ustodies and shipping documentformswere
mailed to Ms. Donna Kirchner on January 10, 1996.

CASE NARRATIVE

P(2B ANALYSES

Eighteen oil sampks were analyzed by method SW846/8080 following a waste dilution by
method 3580. .

The methodblank and cdibmtion checks were acceptable for the sample analyses in this data
package.



C92-170021
ER-TOS-310
Release #20
u

A laboratory control sarnple (LCS) and duplicate (LCS Dup) was performedwithacceptable
recoveries. ..

The sirnpkx were amdyzed following the r@red dilutions due to high levels of suspected
acetone in the samples. The detection limits were adjusted for the dilutions by multiplying the
dilution fictor by the eontxact required detection limits (CR.DL).

A preliminary summarydatareportwas sent by facsimile to Mr. Adrian Chapman of the
LITCO/SMO on February 1, 1996. The laboratory was notified by Mr. Adrian Chapman on
February 1, 1996 that the detection limits providtxi for in the summary data report were not at
an acceptable level for environmental regulation and mmplian=. The detection limits for the
finai report were then adjusted to the required 2 ppm level by multiplying the ddution factor by
the lower method detection limits (MDL) instead of the CRDL.

DataPackages for the PCB analyses have been assembled and are submitted in triplicate.

If you have any questions concerning these data reports, pkase e+I. meat (314) 426-0880... .

Silxedy,

Sr. Project Manager

\ol

%“
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lECHNOLOGt ES INC

March 21, 1996
95B2-00003

Ms. DonnaKirchner
INELSampleManagementOffice (SMO)
FieldDataCoordinator(’FIX)
LockheedWho TechnologiesCo. “
2525N. Fremont
IdahoFolk, ID 83415-3910

Re:C92-170021,Release#20,ER-TOS-31O

Dear Ms. Kirchnex

Enclosed is a data report for the analysis of requested parameters for the samples received by
Maxim Technologies, Inc./TCT-St. Louis under Subcontract No. C92-170021 (ER-TOS-310).
The samples were collected from the test rtactor area at INEL and the analytical data will be
used to provide information necessary to verify the effectiveness of the gamma degradation
tr=tment of PCB’S.

The LITCO sitecodeand correspondingMaxim Technologies, Inc.-St. Louis laboratory sample
number, date cokted and parameter requested are listed below:

SAMPLE ID LABORATORY # DATE COLLECTED PARAMETER
611-12 9603009-OIA 03-07-96 PCB’S

612-12 9603009-02A 03-07-96 PCB’S

613-12 9603009-03A 03-07-96 PCB’S

611-13 9603009-04A 03-07-96 PCB’S

612-13. 9603009-05A 03-07-96 PCB’S

613-13 9603009-06A 03-07-96 PCB’S
. .

611-14 9603009-07A 03-07-96 PCB’S

612-14 9k03009-08A 03-07-96 PCB’S

613-14 9603009-09A 03-07-96 PCB’S

1908InnerbeltBusinessCenterDrive.St.Louis,MO 63114-5700-314426-0880.314-426-4212FAX

Asteco* &tin ResearchEngineers * Chen-Northem ● EmpireSoilsInvestigations ● EnvirodyneEngineers ● Hun~ngdOn ● l(amas CityTesting

MaximEngineers ● NebraskaTesting ● PatzigTesting ● SouthwesternLaboratories . Thomas-Harlig ● TwinCityTesting



C92-170021
ER-TOS-31O
Release #20
Page 2

SAMPLE ID LABORATORY # DATE COLLECTED PARAMETER

611-15 9603OO9-1OA
.

03-07-96 PCB’S

612-15 9603009-11A 03-07-96 PCB’S

613-15 9603009-12A 03-07-96 PCB’S

611-16 9603009-13A 03-07-96 PCB’S

612-16 9603009-14A 03-07-96 PCB’S

613-16 9603009-15A 03-07-96 PCB’S

611-17 9603009-16A 03-07-96 PCB’S

612-17 9603009-17A 03-07-96 PCB’S

613-17 9603009-18A 03-07-96 PCB’S

The samples corresponding to this data report and SDG arrived at Maxim Technologies, Inc.-St.
Louis on March 8, 1996. Copies of the chain-of-custody and shipping document forms were
mailed to Ms. Doma Kirchner on March 13, 1996.

CASE NARRATIVE

PCB ANALYSES

Eighteen oil samples were analyzed by method SW846/8080 following a waste dilution by
method 3580.

The method blank and dlbration checks were acceptable for the sample analyses in thk data
package.



C92-170021
ER-TOS-31O
Release #20
Iz@l

A laboratory cmntrol sample @CS) and duplicate (LCS Dup) was performed with acceptable
recoveries.

Data Packages for the PCB analyses have been assembled and are submitted in triplicate.

Ifyou have any questionsconmnkg thesedatareports,pleasecallme at(314)426-0880.

Sincerely,

Paul J. Smith
Sr. Project Manager

. .
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U.S. DOE HAZARDOUS MATERfA ~SHIPPING RECORD

==1
Page 1 of

OIWITE [ ] ● OFF-SITE [

CHARGE NO..3 i () L

Emergency Phone Number (208)528-1515or
I , ,1

1 FROM: I TO: II

Labels Affixed Od

Placards Tendered #

*

me 130wn Inspection Adequate
Data/ Time

Completed Vehicle Inspection Checldkt
‘Data/Tmla

This is to cwtffy that the abovwamed materials are properfy classified, described, packaged, marked, labeled and

are in proper condition for transportation according to the applicable regulations of the DepaRrnent of Transportation.

●(Shipments within the boundaries of the Idaho National Engineering Laboratoq may be made in accordance with
00E4D Order 54S0.3)’

Originating Shipper Date )+ Z2/ !. ~q

Released for Trartspotiation by 7-/Y-Yf Z@
Data1lime

Accepted for Transportation by Ly ZY9Q d!5a

..~~ - ---
DrivenName DateI~irne

/.
—
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w PrintOfW. (Formd=ignsd fw U= aneIiie(12-9t@ WIef.) F- App~ti. OMB No.20&. ~jm~ ~M

UNIFORM HAZARDOUS ‘1.Generator’sUS EPA 10 No. Mamfest 1
Document Ntx 2. Page1 Informationin the shad@ areas

WASTE MANIFEST I, D.4t8.9.0,0 .0.8.9.5.719 .6.1. O.5 of 1
is not requiredby Federal law.

3. Generators Name qtd Mailin Addr A State Manifes! CeeumentNumber ~
Lynn Schwendlman M? 81&? Lockheed Idaho Technologies CO= ‘:,”.~-.; , .:”~ . ---
T-W 678 I INEL for U.S. Department of Energy 6.,Stale GeneratoI% ID .

4

4. Generator’s Phone ( 208 )526-8732 Scoville, Id. 83415 ......... .. :.... .
5. Transporter 1 Company Name . 6. US EPA ID Number C. State Tmnspcmet’sID

LITCO ]1, D.4.8,9, 0,0, 0,8, 9,5,2, ]D-T_ws Phw
7. Transporter 2 Company Name 8. US EPA ID Number E. State Tmnqmrtets ID

F. T-porter% Phone . ..

9. Designated Facility Name and Site Address 10. US EPAID Number G. State,Faciiit@lO,., .:; .: .. .. . .. .
-. ..”.,. .... -.$.

Attn: Matt Banister i-f.Feciliis Pttone~ ., . :.

Scoville. Id. 83415 [1.D.4.8.9.0,0.O.8.9,5,2. :’” .“”””’’-””’::”.”“’‘ “ “ ““”:’
12.Containers

11. US DOT Description (/n&ding Proper Stripping Nama, Hazard Class and ID Number) Tk3& G% “’
No. Type Quantity Wttw

Wask?k.

a.
~ Hazardous Maste, Solid, n.o.s., (D018,DO08), 9,

.PPM PCBS, and trace radionuclidqs ,1 D.M
Waste FlammableLiquids,Corrosive,n.o.s.,

b, x la
Hexane Sulfuric acid) 3, UN 2924 II 98 PPM
CBS an trace radionuc~ides less than ~ nCi/q ‘. ,1 D,M 1,2 K

c.

i. 1’~,T.:..: ..: .“.
..- , .,.: ... ..”:.
++:, * . . . . . .:-”
,. ...?

,.. .,.

J. ~tiondO-tiptio-~forMat--he . -, . ..
.—.

“. K. Handtirtg Codes fqVJ_&W)ove ,
....... ,. . . .

(~~130’gi~_”’UNlA2drh, Barcode~ 11075, ~~S’_Id#T19%8”””““< “{;;;-::;.~;i!,::;22ggt:::................
.:*;..:.Y::’:-V:’,+,.> ,.-.,‘.

(b)~;8 9a1~-~~U~lA2<~yrn.+.Barcodef11074, M.S. Id+’.l989 :..;;::-:;;:. :-’ .:---- .?,~,.:-<s-~.:7-:,.-...-.;,....,>$-.,:...’-:,’ “.-. ..‘.. %.- .......-...”......:”:.:,.. :..-....,-.....----;2.+X. ,.,...--..... :.:.“.>.=,-.-:. ,..’-”., .. ....;.,.,*.,..,..-.,,..t,-----............... ... .... ., ..,..-,-.:.‘. .-.;.,.7.,...,..,.,,,..,y’.... . .... .... .. ..... ,,..:z.x~.:.;-:::,-:,~. . ,..-.’.’.-” ..
15. Special Handling lnstru@ons and&ftitional lnfonation

ON SITE USE ONLY 24 hr. Emergency Response ~
(208) 526-1515

16.GS?ERA70W!S CSRTtflCAllOfW I _ declarethatma~~ or !hiaconaqnmsntam fullyanduratsiy dmcnbed above by
PciJHwF@9fwns andsre-sw&2.
aaa’dml!oamkaolei .
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Muretrueattehurnanhealthsndute
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ttmbsstW@. mMsosmmtmsmodmat*awdabletomsandthatlcallaftom. . A /
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1?.Transmner 1 Acknowiedcremerttof Rsceint of Materisfs
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A
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1. PROJECTDESCRIPTION

1.1 Introduction

This Quality Assurance Project Plan (QAPjP) discusses the objectives of

the Treatment of Nonincinerable, Land Disposal Restricted, Mixed Waste Project

(the Project) and describes how required quality wil1 be achieved and

maintained. The Project will study methods to treat and dispose of mixed

waste, defined as waste containing both hazardous and radioactive components,

generated at the Idaho National Engineering Laboratory. The background and

objectivesof the Project are discussed in Section 1 of this QAPjP. As

discussed in the next paragraph, the controls required for some of the

activities affecting quality did not fall conveniently under the chosen format

for this QAPjP. Those specific controls are also discussed in this section.

The Project is managed by Waste Reduction Operations Complex (WROC)

Technical Programs; it must, therefore, meet the requirements of QPP-034,

Revision 4, “Quality Program Plan for the Waste Reduction Operations

Complex.”l Because the Project involves collection of environmental data

(e.g. waste treatment data), it must also meet the requirements of

DoE/ID-lo166, “Environmental Compliance Planning Manual at the Idaho National

Engineering Laboratory.”*DOE/ID-10166 specifies the use of applicable quality

guidance including QAMS-005/80,,“Interim Guidelines and Specifications for

Preparing Quality Assurance Project Plans,”3 and NQA-1, “Quality Assurance

Program Requirements for Nuclear Facilities.”4 The formats required by

QAMS-005/80 and NQA-1 are S1ightly different; however, both must be satisfied.

The approach for this QAPjP, consistent with the direction of QPP-034, Section

5.2, is to use the 16 element format ofQAMS-005/80, i.e., a title page, a

table of contents, and 14 sections. The elements required by NQA-1 that fits

into one of the 14 sections of this,QAPjP, are discussed in that section.

Elements of NQA-1 that do not belong in a specific section of this QAPjP are
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Table 1-1. Cross reference for NQA-1 elements to applicable sections of QAPjP
--.....

NRA-1 Element Sect ion of QAPiP

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

Organization

Ouality Assurance Program

Des ign Control

Procurement Docunent Control

Instructions, Procedures, ad Drawings

Docunent Control

Cw’trol of Purchased I tams

Identification and Contro(

Control of Processes

Inspect ion

Test control

and Services

of ltema

Control of Measuring and Test Equipment

Hand ing, Storage, and Shipping

Inspection, Test, and Operating Status

15. Control of Nonconforming Items

. .

16. Correct ive Action

17. Quality Assurance Recor&

2. Project Organization and Responsibi 1itya

1. Project Description sections:
1.1 Introductiona
1.2 Backgroun&
1.3 Pro ject Object i vesa
1.6 Indoctrination and Training

9. Internal Qua[ity Contro{ Checks and Fr uencya
‘%

14. Qua 1i ty Assurance Reports to !lanagement

3.

1.

4.

7.

1.

1.

7.

1.

12.

6.
11.

5.

1.

1.

13.

1.

Quality Assurance Object ives for Measurement Data in
Terms of Precision, Accuracy, Comp[et:ness,
Representativeness, and Comparability

Project Description section:
1.5 Procurement Docunent ControtfControl of Contractors

Sanpl ing Proceduresa

Project Description sect ion:
1.6 Document Review Approval and Control

Project Description section:
1.7 Control of Purchased Items and Services

Project Description section:
1.8 Identification and Control of Items

,’

Ana 1yt i CaL Proceduresa

Project Description section:
1.9 Inspections

Specific Routine Procedures to Assess Oata Precision,
Accuracy, and Completenessa

Cal i brat i on Procedure and Frequencya
Prevent i ve Maintenancea

Sample Custodya

Project Description section:
1.10 Inspection, Test, and Operating Status

Project Description section:
1.11 Control of Nonconforming Items

Correct ive Act ionsa

Project Description sect ion:
1.12 QuaLity Assurance Records

18. Audits 10. Performance and System Audi ts and Frequencya

a. These sections are in accordance with QAHS-005/80.

(,2.

\\%
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QAMS-005/80, as

reflected in the contents of this QAPjP, is shown in Table 1-1.

Two elements of QPP-034 are applicable to the Project but not addressed -

by QAMS-005/80 and NQA-1 requirements. Those two elements, readiness review

and computer software configuration management, are included in this section.

This QAPjP addresses programmatic quality affecting data generating

activities (including waste characterization) associated with treatment of

nonincinerable mixed wastes in a general way. Specific sampling and analysis

plans that need to be developed are identified. These sampling and analysis

plans will be prepared separately. It is intended that this QAPjP be easy to

revise to incorporate quality assurance requirements for characterization and

treatment of additional nonincinerable waste streams.

1.2 Background

The Idaho National Engineering Laboratory (INEL) generates mixed wastes

during its daily operations. Mixed wastes contain both radioactive and

hazardous components, as defined by the Department of Energy (DOE) and the

Environmental Protection Agency (EPA). Mixed wastes generated at the INEL are

currently stored at the INEL Mixed Waste Storage Facility (MWSF).

All mixed wastes stored at the MWSF fall under Land Disposal

Restrictions (LDRs) as promulgated by the EPA in Resource Conservation and

Recovery Act (RCRA) regulations, and require treatment to meet current federal

and state regulations for disposal. Long-term storage of hazardous and mixed

wastes is prohibited by RCRA; therefore, strategies to treat and/or destroy

INEL mixed wastes must be developed and implemented.

Mixed wastes that cannot be stored have been characterized and

categorized into distinct waste streams.* Potentially suitable treatments for
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studies.6’7 Some of

the streams were found to be good candidates for incineration at the Waste

Experimental Reduction Facility incinerator. Other streams were found to be

nonincinerable. Although potential treatments were identified in engineering

studies for the nonincinerable streams, the INEL is not currently able to

perform such treatments. The purpose of this project is to develop the

capacity at the INEL to treat nonincinerable LDR mixed waste streams.

Treatments to be developed for nonincinerable waste streams are based on

effective stabilization, or rendering the waste non-hazardous by chemical or

physical means. The general approach for each treatment will be the same. A

bench-scale test will be designed and performed. The results of bench-scale

test will be used to design and construct a full-scale process. No

intermediate pilot-scale will be needed because the relative size of the

process equipment is small. Appropriate permits and procedures, including

operation, maintenance, and sampling procedures, will be written for the

full-scale process. Next, the full-scale process will be tested to prove that

it is capable of producing a treated waste stream that is not land disposal

restricted. Finally, the process will be operated to treat the current waste,

making it acceptable for disposal. Concurrent support ”tasks

completing the project include: permitting, preparing and or

and quality documents (Health and Safety Plans, Sampling and

RCRA plans), and training of personnel.

1.3 Project Objectives

necessary for

revising safety

Analysis Plans,

“The objectives of the Project are:

a. to obtain a permit and to treat feed streams of nonincinerable LDR
mixed wastes such that the product streams are acceptable for
disposal:

at the Radioactive Waste Management Complex as non-hazardous,
radioactive wastes, or

m
-q$

c.:.....,.>

.....,........?.
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b.

c.

To
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to a lined evaporation pond as non-hazardous waste waters that
are nearly free of radioactive constituents,

to determine the acceptable range of feed stream characteristics ..
that will result in product streams that meet the first objecti~
and

to protect the health and safety of employees and the public wh
performing treatment.

e,

le

fulfill the above objectives, the following data related questions

must be answered:

a.

b.

c.

d.

e.

For

what are the compositions of the various product waste streams,

how and to what degree will the initial process, and fin~l’ waste
forms be sampled and analyzed,

what radiation fields are generated in the vicinity of the waste
streams and process equipment, ~

what are the potential airborne levels of chemicals and radioactive
contaminants of concern in the vicinity of waste streams and
process equipment, and

how do the above
characteristics?

situations where

parameters vary over a range of feed stream

the first question cannot be answered because

measurement techniques do not exist but where Best Demonstrated Available

Technologies are defined as standard by the EPA, the appropriate question to

answer is:

a. was the proper procedure used to treat the waste?

1.4 Indoctrination and Training

Indoctrination

activities affecting

and training shall be provjded to personnel performing

quality as necessary to assure that suitable proficiency
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is achieved and maintained. The requirements of QPP-034, Section 5.2.3, shall

be invoked without exception.

1.5 Procurement Document Control/Control of Subcontractors

The preparation and review of procurement documents shall be controlled

to assure that adequate quality is specified or referenced for any items or

services to be furnished. The requirements of QPP-034, Section5.4, and

Project Management Plan (PMP) ilROc-PROJ-00111, Section 24.2, shall be invoked

without exception.

1.6 Document Control

The preparation, review, approval, issue, and change.of documents that

specify quality requirements or prescribe activities affecting quality for the

Project sha-

referenced.

00111, Sect<

1 be controlled to assure that correct documents are used and

The requirements of QPP-034, “Section5.6, and PMP ldROC-PROJ-

on 15.1, shall be invoked without exception.

1.7 Control of Purchased Items and Services

The quality of purchased materials, equipment and services shall be

controlled to assure conformance to procurement document requirements. The

requirements of QPP-034, Section 5.7, and PMP WROC-PROJ-00111, Section 24.3,

shall be invoked without exception.

..
1.8 Identification and Control of Items

.
Controls shall be established to assure that only correct and accepted

items are used and installed. The requirements of QPP-034, Section 5.8, shall

be invoked without exception.
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1.9 Inspection

Inspections required to verify conformance of items and activities to

requirements shall be performed by personnel independent from those who

performed or directly supervised the item or activity being inspected. The

requirements of QPP-034, Section 5.10, and PMP WROC-PROJ-00111, Section 24.3,

shall be invoked without exception.

1.10 Inspection Test and Operating Status

The status of items and operating facilities shall be identified

(QPP-034, Section 5.14) and controlled to assure that items that have not

passed required inspections and tests are not inadvertently installed, used,

or operated. The requirements of QPP-034j Section 5.14, shall be invoked

without exception.

1.11 Control of Nonconforming Items

Items that do not conform to requirements shall be controlled by a

quality engineer or the project manager.by inspection or evaluation to prevent

inadvertent use or installation. The requirements of QPP-034, Section 5.15,

shall be invoked without exception.

1.12 Quality Assurance Records

Sufficient records shall be specified, prepared, and maintained to

furnish objective evidence of quality. Such records shall be legible,

identifiable, retrievable, and protected against damage, deterioration, or

loss. The requirements of QPP-034, Section 5.17, shall be invoked without

exception and with the following clarification.

Records that will be generated by the Project and that are not clearly
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addressed by the QPP-034, Quality Records Index are shown in Table 1-2.

1.13 Readiness Review

Prior to the performance of tests, experiments, or other operational

functions, the status or prerequisites of the specified functions shall be

validated by an independent readiness committee/process review. The

requirements of QPP-034, Section 5.19, shall be invoked without exception.

1.14 Computer Software Configuration Management

Computer software configuration shall be controlled. The requirements

of QPP-034, Section 5.21, and PMP WROC-PROJ-00111, Section 15.1.9, shall be

invoked without exception.

. .
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! 1-2. Project specific additions to QPP-034 Qual’ityRecords Index

Retention Time Per DOE
Storaae Retention Order 1324.2A

Record Location Responsibility (Attachment #, Item #)

pling Analysis Plans

pling Results and
lysis of the Results

t Plans and Results

te Analysis Plans

) Analysis Plan
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PER-601 iI/ROCDCC v-1 8a(l)a

PER-601 WROC DCC V-1 8bb

PER-601 WROC DCC V-14 6ac

PER-601 WROC DCC v-1 8a(l)a

PER-601 11/ROCDCC V-1 9bd

V-1 8a(1) Permanent.

V-1 8b Permanent.

V-14 6a Until the item is removed from service.
I
[V-1 9b Permanent.

..

..

..>.- ..-. .-.<..-=
: ..“;. . .

. . .
... .:,

. . .. .

. .
----

. .

. . ...-
. ....”’..-
.-. :.:’..=
,.. ..-.

. :-.. --- -.- .-

.--=--- ‘. . . ..-. - =.
~--+-.---- _,_

. .-_..
.. .

.

.-

. ... .
.

.,

. . . ..-..:-.

.... ... ..
..

“:. .

.:
L.. .

i. ‘“
. . ..

.. ,.

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

.
..”’““.

,...
i------~.i ,
,-. .,-= .
,~.:-.. ..-....-=~.



Docunent No. UROC-PROJ-0012bl
Revision No. 1
Date Ju(y 1993
Page 10 of 36

2. PROJECT ORGANIZATION AND RESPONSIBILITY

This section describes organizational structure, functional

responsibilities, levels of authority, and lines of communication for

activities associated with the Project that affect quality; The requirements

of QPP-034, Section 5.1, and PMP WROC-PROJ-00111, Section 3, shall be invoked

without exception with the following clarification.

The organizational structure established by WROC for management of

quality related activities is identified in QPP-034, Section 5.1 {will be

revised in the summer of 1993). The structure in QPP-034 extends from the top

of the EG&G structure to the unit manager level. Specific interfaces between

“unitmanagers, the Project Manager, task performers, the various operational

support organizations, and the quality oversight organization are shown in

Figure 2-1.

The Project Manager is responsible under the WROC Technical Programs

Unit Manager for all aspects of the Project. The Project Manager is

responsible for managing activities in accordance with guidance documentation

of the Resource Management System. Specific quality responsibilities are

identified in this QAPjP. The Project Manager may approve minor changes to

this QAPjP in accordance with requirements of QPP-034, Section 5.6.2, and PMP

WROC-PROJ-00111.

The task performers are responsible for achieving quality in their

individual tasks. Many of the tasks performed involve design and testing of

waste”treatment processes. Process input and output streams must be carefully

monitored and processes carefully operated to ensure conformance to the strict

requirements of protecting health and safety. Therefore, careful quality

control is required in most aspects of each task performed. Specific quality

responsibilities of task performers are identified in this QAPjP.
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The task performer’s manager is responsible to ensure that work

performed under his jurisdiction is consistent with this QAPjP.

The WROC Document Control Center is responsible for maintaining

controlled documents in accordance with this QAPjP and PMP WROC-PROJ-00111.

The WROC or facility Independent Review Committee reviews the controlled

documents identified in this QAPjP.

The Environmental, Safety, and Quality organization monitors-the quality

performance of the Project to verify appropriate implementation of

requirements of this QAPjP.

Operations Support and Radiation Control personnel support the Project

as required/requested to meet quality requirements of this QAPjP.

4A,>
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DATA IN TERMS OF

PRECISION,ACCURACY, COMPLETENESS, REPRESENTATIVENESS,AND COMPARABILITY

The design of treatment processes”must be defined, controlled, and

verified. QPP-034, Section 5.3, contains requirements to be followed to

ensure quality in design of components and systems and shall be invoked

without exception. Furthermore, the design must be in accordance with the

regulatory requirements covered in 40 CFR 261.4, 260.10, and DOE Order 5400.3.

In addition, to ensure quality of design, quality assurance”objectivesfor

measurement data in terms of precision, accuracy, representativeness,

completeness, and comparability must be established.

Quality assurance objectives for measurement of data are arrived at in a

step-wise fashion. First, general project objectives are defined, then

specific questions that must be answered to meet the objectives are developed,

and finally, the specific measurement to be made and the associated precision,

accuracy, representativeness, completeness, and comparability (PARCC)

parameters are specified, as well as other applicable data quality objectives.

A measurement system is then designed that will meet the quality objectives at

the least possible cost. The first two steps were dealt with in Section 1.3

of this QAPjP. The PARCC parameters cannot be established at this time as the

processes have not yet been fully defined. Specific measurements and PARCC

parameters will be included in a sampling and analysis plan (SAP) and a waste

analysis plan (WAP) for each treatment process. Procedures for identifying

PARCC parameters and other data quality objectives are included in EPA/540/g-

87/003, “Data Quality Objectives for Remedial Response Activities”* and in

EG&G MP-17, “Standard Method for Data Quality Planning.”9 Since both

documents contain a full description of methods for identifying data quality

objectives, those procedures will not be”discussed further here.

However, the specific site objectives and associated questions already

developed do allow general classification of the data needs under the five-

@l
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level analytical system defined by EPA. The five analytical le

application to data needs for the Project are presented in this

summary of the discussion is presented in Table 3-1.

EPA defines five levels of analytical strategies8 with Lev

costly and complex and Levels IV and V the most costly and comp’

is used for field screening or analyses using portable instrumel

are often not compound-specific and not quantitative, but resul

available in real time.

For the Project, data needed to answer the questions on r;

and airborne chemicals and radionuclides in the vicinity of the

equipment can be partially supplied by simple field monitors SU{

reading dosimeters, area radiation and air monitors, and Drager

Level I). Data needed to answer questions on waste composition

the success of a test and to optimize the process can be partia-

simple in-line process monitors such as pH and conductivity prol

Level II analyses are also used in the field but use more

portable analytical instruments; sometimes the instruments are :

mobile laboratories. Level II methods result in a wide variety

quality, depending on the use of calibration standards, referen{

sample preparation equipment, and operator training. Results al

real-time or in several hours. This level may also include lab{

measurements made using non-EPA approved analytical methods.

For the Project, the balance of the data needed to answer

radiation fields and airborne chemicals and radionuclides in th[

the process equipment can be supplied by simple field monitors 1

in special laboratories. Examples include air filters, filter I

radiation badges (EPA Level II). Much of the remaining data ne[

determine the success of a test and to optimize the process can

I
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non-EPA approved measurement procedures that determine levels of RCRA Appendix

IX listed wastes and radionuclides.

. .

Level III analyses.are performed in an analytical laboratory.

Analytical methods must be approved by the EPA (or equivalent), but are not

necessarily Contract Laboratory Program (CLP) procedures (CLP procedures are

discussed below). Uncertainties in analytical results are quantified on a

sample-set basis by the use of duplicates and matrix spikes. Documentation

and validation”proceduresfor individual samples are followed, but CLP data

packages are not required.

For the Project, some of the data needed to determine the success of a

test and to optimize the process may be obtained using Level III analyses.

Level 111 data are also needed for characterization of RCRA Appendix IX listed

wastes and radionuclides when seeking a permit from the EPA/State of Idaho to

operate a process.

Level IV analyses are performed at off-INEL laboratories following

procedures approved by EPA. Data are reported using a complete CLP data

package. Uncertainty at the data-set level is quantified by the use of

duplicates and matrix spikes. Individual analyses are extensively documented

and the entire data analysis process is validated by independent review of the

laboratory data package. Thus, uncertainties are known and the data are

technically and legally defensible. The CLP is a Comprehensive Environmental

Response, Compensation, and Liability Act program, and the list of analytes in

the Hazardous Substance List is shorter than the RCRA Appendix IX list.

However, it is accepted practice at EG&G Idaho, Inc. that Level IV analyses

include Appendix IX constituents analyzed using approved EPA methods and

accompanied by a CLP data package.

For the Project, data needed to answer questions on waste composition as

they relate to final disposal can almost all be supplied by CLP analyses for

I3i
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RCRA Appendix IX hazardous wastes.

Level V analyses are performed at an INEL or off-INEL laboratory using

non-standard analytical techniques. This analytical level is used for

analytes for which no procedure has been approvedby the EPA. CLP data

package documentation and validation are required for analyses directly

related to disposal, but not for Level V analyses performed during the testing

and permitting phases.

For the Project, the remainder of the data needed to answer questions on

waste composition for testing, permitting, and final disposal will be supplied

by non-standard procedures. Any radionuclide measurements necessary for

disposal will be Level V analyses, since the EPA has not approved any

radioanalytical procedures.

C
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Table 3-1. Analytical Level matrix: required analytical levels, and expected approach (methods and/or
monitors)
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4. SAMPLING PROCEDURES

Sampling activities affecting’quality shall be prescribed by and

performed in accordance with documented instructions (SAP), procedures, or

drawings appropriate to the circumstances of the activities. Instructions,

procedures, and drawings shall contain or reference quantitative and

qualitative acceptance criteria necessary to determine satisfactory

achievement of prescribed activities (data quality objectives). The

requirements of QPP-034, Section 5.5, shall be invoked without exception and

with the following clarification.

Sampling will be performed in a controlled fashion so that only

representative samples are analyzed and used for decision making. Written

sampling procedures contained in the SAP are part of the”control scheme and

will include:

where, when, and how to sample,

what kind of sample container to use,

cleanliness techniques and requirements,

- preservation techniques and requirements,

- labeling instructions, and

- field tracking instructions.

Written analytical procedures are another important part of the scheme

and are prepared as discussed in Section 7 of this QAPjP.

. .

4.1 Sampling and Analysis Plans

The purpose of a SAP is to provide specific guidance for field and

laboratory activities associated with a treatment task. SAPS will be prepared

in accordance with Appendix A to this QAPjP.

c.~-...,..,-:--
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4.2 Waste Analysis Plans

In accordance with RCRA, Section 264.13{b), an owner operator of a ..

hazardous waste treatment, storage, or disposal facility must develop and

follow a written WAP that describes the procedures that will be carried out to

comply with the waste analysis requirements of Section 264.13(a). These

requirements shall be met by using the SAP discussed previously. Therefore,

the WAPS will be similar to the SAPS but will be tailored to the operational

phase rather than the test phase of the Project. In accordance with RCRA, a

WAP should demonstrate to EPA or Statepermittingofficials that the facility

owner/operator knowswhat informationis neededto operate the facility

properly. In addition the facility owner/operator must demonstrate that they

have in place a program to gather the necessary information. The RCRA

regulations do not require a specific format for the WAP. However, the plan

should be organized to address the following five major areas.l”

Facility description

Identification of wastes to be managed

Process tolerance limits

Waste parameters to be monitored

Waste sampling, analysis,
(QMQC) Procedures.

and Quality Assurance/Quality Control

,<,

.
\ 3$



5. SAMPLE CUSTODY

Docunent No. UROC-PROJ-001241
Revision No. 1
Date JU[Y IW3
Page 20 of 36

Measures shall be established to control the handling, packaging,

cleaning, preservation; storage, transporting, and shipping of material and

equipment to prevent damage or loss and to minimize deterioration. The

requirements of QPP-034, Section 5.13, shall be invoked without exception and

with the following clarification.

Chain-of-custody documentation is required for control of all’samples.

Project samples falling under data quality levels IV and V (see Table 3-1)

that require CLP data packages also require chain-of-custody documentation.

Procedures for control of samples, including chain-of-custody when necessary,

shall be referenced or included in the SAPS.



+=,
-.:.-.~.... ...- Docunent No. UROC-PROJ-001241

.,. ... Revision No. 1
Date JUIY 1993
Page 21 of 36

6. CALIBRATION PROCEDURES AND FREQUENCY

Measuring and-test equipment used for activities affecting quality shal

be controlled and calibrated at specified intervals and adjusted to maintain

required accuracy. The requirements of QPP-034, Section 5.12, shall be

invoked without exception and with the following clarification.

Standard operating procedures, detailed operating procedures, or

manufacturers instructions for calibration of equipment will be referenced or

included in the SAPS.



Docunent no. UROC-PUOJ-00124?
Revision No. 1
Date JU[Y 1993
Page 22 of 36

7. ANALYTICAL PROCEDURES

Processes that affect the quality of items or services shall be

controlled. The requirements of QPP-034, Section 5.9, shall be invoked

without exception and with the following clarification.

Analytical processes recommended by the EPA for RCRA projects will be

usedfor analysisof samples collected in support of the Project when

necessary to attain the required quality of data. SW-846, “Test Methods for

Evaluating Solid Waste - Physical/Chemical Methods,”71 contains most of the

EPA approved analytical procedures and shall be used.

References to specific procedures or written procedures to be usedwill

be includedin the SAPS.

. .



Docunent No. UROC-PRQJ-001Z41
Rwision No. 1
Date JutY IW3
Page 23 of 36

8. DATA REDUCTION, VALIDATION, AND REPORTING

The data reduction scheme, validation criteria, and reporting

requirements shall be described for each measurement parameter. The specific

routine procedures for assessing data qualitydiscussedin Section 12 of this

QAPjP are related to the data reduction and validation of this section.

Data reduction refers to computations and calculations performed on

data. This includes, but is not limited to, summary statistics, standard

errors, confidence limits, tests of hypothesis relative to the parameters, and

model verification. Data reduction procedures, equations, and units of

measurement will be specified in the SAPS.

Data validation is the process by which a sample measurement, method, or

piece of data is-judged to determine whether it is useful’for a specified

purpose. Data validation methods depend on the type of s~udythat generated

the data,the type of sampling,the testmethod,and the end use of the data.

The systematic process to be used to review data, including principal criteria

that

used

task

data

will be used for comparison to determine validity

to identify and treat outliers, will be specified

The final reporting of data for each task is the

and the methods to be

in the SAPS.

responsibility of the

manager with oversight by the Project Manager. The format for reporting

shall be specified in the SAPS.

The responsibilities for those involved in data reduction, validation,

and reporting are identified below.

Experimenters/Operators:

- read self reading dosimeters,
- perform regular air sampling and record results as required,

wear appropriate monitors (e.g., dosimeters, badges),
respond to area monitor alarms,
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monitor and record process parameters, and
- perform and record results of simple analytical proc

check process operation.

Radiation Control and Health support staff:12

ensure radiological equipment is calibrated and func
properly,

- perform radiological surveying of the task site, equ
and after decontamination), and samples,

- collect and analyze smears as directed by the radiat
(RE),
supervise decontamination of equipment (radiological

- provide the Occupational Medical Program and RE with
monitoring information as requested,

- Notify immediately the Field Team Leader of any radi
occurrence that must be reported as directed by the
Safety Manual, Section 3, Appendix II, and

- Accompany the victim to the nearest INEL Medical Fac
evaluation if significant contamination from a confi
body deposition of a radioactive materials occurs.

Support Laboratories:

- process dosimeters and film badges and record and re]
- analyze samples and record and report data.

Task Manager:

review filed records. validate in the field or immed
thereafter, and “

- gather various records and reports and

Project Manager:

- review the summary reports prepared by

The analytical data (field and laboratory

prepare summa

the task maria!

data) is eval

Environmental Restoration/Waste Management Department Sample

(SMO) according to their Standard Operating Procedures (SOP).

are based on the four standard procedures: SMO-SOP-12.1.3 (Ga

Chromatography/Mass Spectrometry) and SMO-SOP-12.1.4 (Gas Chr

organics, SMO-SOP-12.1.5 for inorganic, and SMO-SOP-12.1.2 f
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FREQUENCY

The adequacy of the quality program shall be regularly assessed through

a system of internal checks. The requirements of QPP-034, Section 5.2.4, “

shall be invoked without exception and with the following clarification.

Specific checks and frequencies applicable to the Project shall be

identified in the SAPS.
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FREQUENCY

A comprehensive system of planned and scheduled quality audits shall be

conducted to verify that systems and performance within the Project are in

compliance with all aspects of this QAPjP and the documents specified by this

QAPjP. The requirements of QPP-034, Section 5.18, shall be invoked without

exception and with the following clarification.

Audits will be the responsibility of the Project Manager. Audits will

be performed by an EG&G certified quality engineer from Operations Support and

selected technical support staff and will be announced and planned. The

quality engineer will determine the frequency of auditing for each task and,

in conjunction with the task manager, will prepare a schedule of audits for

each task. The schedule of audits shall be included in the SAPS. Guidance

for preparation of written audit plans related to measurement systems is

presented below for both the system and performance audits.

10.1 System Audits

System audits consist of evaluating all components of the applicable

measurement systems to determine their proper selection and use. The total

data production process that includes test site activities and both on-site

and off-site analytical services will be covered by systems audits. At least

one systems audit will be performed before or shortly after systems are

operational.

..

Items to be audited in the systems audit at the test site will include,

but need not be limited to:

- quality assurance organization,
sampling methodologies and written procedures for sampling,

-, equipment applicability, availability, calibration, and condition,
methods of sample handling, i.e., packaging, labeling, preserving,
transporting, and archiving,

- .....
-2,:.,.. -.
,,:,.....”--------. ....
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personnel experience, qualifications, and training,
response to corrective actions, and
records and documentation including chain-of-custody forms, sample
tags, sample shipping logbooks, sample collection logbooks, SAPS, ..
standard operating procedures, and detailed operating procedures.

Itemsto be auditedin the systems audit at the analytical laboratories

(no audit requirements for EPA Level II) will include, but need not be limited

to:

analytical and support instrumentation maintenance and calibration
logs,
refrigerator and freezer temperature logs,

- distilled/deionized water supply records,
sample tracking system,
standard tracking system,

- reagent chemical log-in, tracking, and disposal,
- laboratory and sample security,

assessment of good laboratory practices,
- use of control charts, blind samples, and other QC checks, and
- personnel qualifications.

10.2 Performance Audits

Performance audits normally will be conducted after the data production

systems are operational and generating data. These audits independently

collect measurement data by using performance evaluation samples to determine

the accuracy of the total measurement system or portion thereof.

Performance audits will be conducted at the test site as data are being

generated, reduced, and analyzed. Items audited wil

limited to:

calibration records of field equipment,
- daily entries in logbooks,

sampling procedures,
- decontamination procedures,
- photographs,

include, but need not be
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video logs, and
- data 109s.

Analytical lab-oratoryperformance audits will be conducted on a routine

basis by the Laboratory Quality Assurance Manager and the quality engineer and
.

will include, but need not be limited to:

verification of written procedures and analysts understanding of
same,
announced inspections of the sample handling group (storage,
tracking),
announced inspections of the analytical process record keeping,,and
a minimum review of 25% of all analytical data and calculations.
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11. PREVENTIVE MAINTENANCE

General preventive maintenance procedures are adequately addressed by ,

the calibration procedures

elaboration is necessary.

specific documentation.

referenced in Section 6 of this QAPjP. No

Equipment specifics are provided in project
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APPENDIX A

All SAPS written for the WROC treatability study project will follow the

suggested outline in EPA guidance for conducting Remedial Investigation and

Feasibility Studies.13 The level of detail for each item will be appropriate

to the task being performed, thereby eliminating the need for distinct formats

for unlike projects.

...

A SAP consists of a Field Sampling Plan (FSP) anda Quality Assurance...
Project Plan (QAPjP). The FSP and QAPjP may be separate documents or may be

combined into a single document. The FSP should be written such that a field

sampling team unfamiliar with the site would be able to gather the sample and

field information required. The QAPjP need not be generated each time a SAP

is prepared. Only those aspects of a QAPjP that are project specific or not

available elsewhere need be explicitly described. If information is already

contained in other documents (e.g., WROC QPP, this document), including EPA

guidance documents, it need only be referenced. The following is the format

for SAPS.14 All elements should be addressed, even ifonly noted to be “not..
applicable.”

Sampling ’andAnalysis Plan:
* Title Page

* Table of Contents

* Quality Assurance Project Plan. Elements of the QAPjP should be by
reference whenever possible.

.- Pro.iectDescription: Include identification of the phase work
and general objectives of the-investigation, description of the
location, size, and important physical features of the site, a
chronological site history including previous sampling efforts,
and specific.project objectives for this data-gathering effort
and the ways the data will be used to meet those objectives.
Include a table or chart showing project organization and line
authority, identifying positions responsible for ensuring the
collection of valid measurement data and routine assessment of
measurement systems for precision and accuracy.
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OA Ob.iectives: Define data quality objectives for the data
based on the intended use of the data. Analytical methods,
detection limits, instrument precision, QA/QC samples,
completeness, representativeness,and comparability should be
described or-referenced. - - ‘. . .

Site Selection and Sanmlinq Procedures: Describe statistic.
methods or rationale for choosing sampling sites and
frequencies. Field measurements for test procedures not
documented elsewhere should be included. For each sampling
procedure include or reference description of techniques or
guidelines used to select sampling sites; description of the
specific sampling procedures; description of the containers and
procedures used for sample collection, preservation, transport,
and storage; preparation of sampling equipment and containers
to avoid sample contamination; sample preservation methods;
time considerations for shipping samples; chain of custody
procedures and forms; and field documentation. Sample custody
in the field and laboratory will be discussed or referenced and
examples of forms provided.

Analytical Procedures and Calibration Procedures: Procedures
for each measurement and parameter will reincluded or
referenced.

Data Reduction. Validation. and Reoortinq: Data reduction
schemes, including equations, used in validating the data will
be included or referenced. If only a percentage of the data is
to be validated, that percentage will be stated.

Internal OualitY Control Checks: All specific internal QC
methods to be used and the way in which they will be used
should be identified or referenced, including replicates, spike
samples, split samples, blanks, and standards. This function
will be performed by the Sample Management Office.

Performance and Svstem Audits: The internal and external
performance and system audits required to monitor the
capability and performance of the measurement systems will be
included or referenced. The auditing will be performed by the
Quality Engineering (Quality Assurance/Quality Control Unit).

Calculations of Data OualitvIndicators: Specific procedures
to assess precision, accuracy, and completeness of data will be
included or referenced.

Corrective Actions: Actions which will be implemented ifQA
requirements are not met will be included or referenced.

,$1
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Ouality Assurance ReDorts to Management: The method(s) used to
report the performance of the measurement system and data
quality will be included or referenced.

Sampling Plan

Site Background: If analysisof existingdata cannotbe
referenced, a description of the site and surrounding areas, a
discussion of known and suspected contaminant sources, probable
transport pathways, specific data gaps and ways the sampling is
designed to fill those gaps, and other information about the
site should be included in this section.

SamDlinQ Ob.iectives: Describe clearly and succinctly the
intended uses of the data.

Sarn~leLocation and Freauency: Identify each sample matrix to
be collected and the constituents to be analyzed, including
QA/QC samples, and the locations of existing and/orproposed
sample points. Table and figures should be used.

SamDleDesignation: A sample numbering system should be
established for each project. The sample designation should
include the sample number and the location identifier, as a
minimum. A SAP Table will be prepared and included in
accordance with Environmental Restoration Project Directive
2.4.

Sam~linciEouioment and Procedures: Describe the step-by-step
instructions for each type of sampling including equipment to
be used and decontamination procedures. Standard Operating
Procedures, Detailed Operating Procedures, or other
Environmental Restoration/Waste Management Department approved
procedures shall be used and referenced whenever possible.

SamBle Handlinq and Analysis: Include sample preservation
methods, type(s) of sample jars, sample labels, field
documentations, shipping requirements, holding items, and waste
disposal methods.

Waste Management: Describe methods for waste management (e.g.,
identification, generation, minimization, disposal, storage,
and transportation).
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Date: August 22, 1994

To: G. R. Thomas, MS 3521

From:

~~ y,:g~

W. J. Isle, MS 3902 ~. l-.fi~fl -

Subject: DESK AUDIT OF HUNTINGDON CONSULTING ENGINEERS AND ENVIRONMENTAL
SCIENTISTS, TWIN CITY TESTING (TCT) ST. LOUIS DIVISION. ST. LOUIS,
MISSOURI - WJI-13-94

A desk audit has been conducted ’forTCT St. Louis using the March 1994 audit
by EG&G Rocky Flats as an aid.

Attached are copies of the EG&G Rocky Flats Audit Report, the Quality Audit
Checklist used, letters from the inorganic andorganic auditors with their
comments, the EG&G 1090 forms with findings, the EG&G 1094 form and the EG&G
1095 form.

A closeout conference cal1 was held on August 15, 1994 with Paul Smith and
Mike Travis ofTCT. Continued approval is recommended upon satisfactory
resolution to the attached findings.

If you have any questions please contact me at 526-2312 or OfficeVision KII”.

dkw

cc: (w/o Attach)
R. D. Carmichael, “MS4146
K. J. Izbicki, MS 3910
R. J. Sheehan, MS 3910
R. G. Thompson, MS 3940

(w/Attach)

2
DC File, MS 3922
MO File, MS 3910
W. J. Isle File (2)



TECHNICAL SURVEILLANCE R3PORT

TCT’- St. L@k

1908 Innerbelt Business Center
SL huis,Missouri63114-5700
(314)425-0880

SurveillanceDate

March 21-22,1994-

._

Surveillance Team

EG&G Rocky Flats
EnvironmentalSampleManagementOfflce
P.O.BOX 464Building 080

-Golden, Colorado 80402-0464 “
(303) 966-8596

-.

QuantaLex, hlC.
300 UnionBoulevard
Suite600
Lalcewood,Colorado80228
(303)

,.

763-8881

William Meise, AssociateConsultmi,LeadAuditor
JillGaschler,AssociateConsultant
Theodore Wall, Staff Associate

This work wx conducted on bchclf of ECMG Rocky FMs (Rocky Flats PICSSI- Golden. Coiomdo) under subcontmct #ASC?30G7SDB.
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TCT - ST. LOUIS
TECHNICAL SURYEILLfiTCE REPORT

March 21-22,1993

INTRODUCTION

The purpose of this technical surveillmce conducted at Twin City Testing (T’CT)of St. Louis,
Missouri was to evaluate T(X’S conective actions t~en to resolve tie Fmi@s, Observations,
and Comments identified as a result of the audit conducted Febrwuy 4, “1993. The requirements
speci15ed in EG&G Rocky Flats Statement of Work, General Radiochemistry and Routine
fialyticrd Services Protocol (GRIUSP) - Part A, General Analytical Services Protocol [1] and.
the audit reDort were used to mide the surveilkmce. The GRWMP recwirementsare related to
receipt, sto}age, handiing, ~king, security, chain-of-custody, pr~paration, analysis, and
reporting of EG&G Environmental Restoration (ER) sample analyses.

This report and the attached checklists describe the resuhs of this technical surveillance. The
surveillance was conducted on March 21-22, 1994 by Paul Gomez of EG&G Rocky Fiats, and .
WiUiam Meise,JillGaschler,andTheodoreWallofQuantaLex,Inc.

The”scope of the surveillance covered samp~e receiving, internal sample chain-of-custody, and
spec~ic aspects of organics, metaIs, and water quality parameters. The corrective actions taken
by the laboratory since the last audit and revised TCT Standard Operating Procedures (SOPS)
were examined and evaluated for adequacy. Checklists used to guide the surveillance are
included in Attachments I through IV.

GENERAL C%~TRY OPEFWTIONS

General chemistryanalysesof Roe@ Flats ER samples are to be conducted according to the
requirements,methods,anddetectionlevelsspecifiedinGRRASP - Part A [1] and references [2-
11] Iisted at the end of this report. TCT analytical chemistry operations were reviewed ‘in terms
of the Findings, Observations, and Comments cited in the audit report and included:

● Sample Receiving
● Sample Identification and Storage
● Sample Chain-of-Custody
● Sample Analysis
● Laboratory Equipment and Instrumentation [including calibrations)
● Standard Operating Procedures

Alltechnicalsurveillanceinformationrelatedtogened chemistryoperationsissummarizedin
detailon the LaboratorySurveillanceChecklistincludedin Attachment1,the Organic
SumeillanceChecklistincludedinAttachmentII,theInorganicSuweillanceChecklistincluded
in AttachmentIII,and theWater QuaIityParameterSurveillanceChecklistincludedin
AttachmentIV ofthisreport.

:chnical Suwcikincc Report
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SUMMARY OF SURVEILLANCE RESULTS

Findings,Observations,and Comments resultingfrom thesurveillanceof TCT’S general
chemistry analysis operations are described below. A Finding identifies an essential requirement
that is not being met or a deficiency for which. corrective action has not been effectively
implemented. An Obsewation is a problemwhich,xfleftuncorrected,couldresultinacondition
affectingthequalityof analyticalwork beingperformed.Comments refer” to noteworthy
laborato~ conditions obsemed by the auditors during the suneillance.

Laboratory Samde Custodv OD erations

New Audit Observations:

1. The laboratory sample numbers were cross-referenced to an abbreviation of the EG&G
Rocky Fiats sample numbers rather than to the completeEG8LG Rocky Flats sample
numbers. The laboratory smple numbers should be cross-referenced to the complete
EG&G ROCKYFlats sample numbers.

2. The laboratory name was not evident on the Radioactive Sample Receipt form used in the
sample receiving area. The laboratory name should appear on pre-printed laboratory
documents.

3. h SOP addressing laboratory security wasnot available. An SOP addressing laboratory
security should be available to the auditor at the time of the audh.

New Audit Comm ent:

1. The sample coolers were not routinely opened under a functioning fume hood in the
sample receiving area.

orua~icAna]~rsis 0 Derations

The Findings, Obsemations, and Comments stated below comprise the results of the previous on-
site audit related to organic analysis operations. The surveillance results indicate the extent to
which TCT has addressed and resolved these items.

During the on-site surveillance, TCT operations, procedures, and documentation were reviewed
to evaluate the corrective actions taken in response to the previous audit. The results of this
surveillance evaluation are stated below:

PreviousAuditObservations:

1. The laboratory name did not consistently appear on pre-printed laboratory documents.
The laboratory name should appear on pre-printed laboratory documents.

Observation number one was resolved.The corrective action taken was adequate to
remedy the deficiency cited, with the exception of the Radioactive Sample Receipt form.

Technical Survcillancc Ikpofl
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New AuditObservations:

1. The laboratory name and the activity petio~edW= notconsistentlydocumented in the
logb~~~; unused pofions ofdocumentswerenotconsistentlyZ’dout.h addition,the
binderofthebalancecalibrationlogbookMl 63 hadcroneun@ed. The laboratory
name and theactivityperformedshouldbe documentedintielogbooksand unused
portionsofdocumentsshould be crossed out.

2. The medium-leve~ volatile soil ex~action Sop for ~~yses by EpA CLP SOW Z88
specified the ad~tion Of s~ogates to tie 5 ti~ter p~ge sample~therthantothe10
miliititermethanolex~c~ TheSOPS S~OUldaccu~telYreflecttieOPe=~~ conditions.
ineffect for the an~yses of EG&G ROCkYHats samPl= ~d tie Iaoratory should not
deviate from the proceduresk tieEPA CLP SOW V88 Witiouttiewi~en consent of
EG&G Rocky Flats.

3. The standard preparatiori logbooks in the org~ic Prep-don Itioratoxywere not
reviewed and signed to indicate review. ~gboo~ should be reviewed ~d fie review
should be documented by a si=~ature.

New Audit Comments:

1. The resumes did not demonstrate that Josephine Wade and Robert McAlevey met the
supervisory requirements outlined in the EPA CLP SOW 2/88.

2. The semivolatile extraction SOP for analyses by EPA CLP SOW 2/88 included
extraction at an acidic pH to be conducted prior to ex~ction at a basic pH if the initial
raw sample had a pH of 6 or less. The EPA UP SOW Z88 indicates that the basic pH
extraction should be performed before the acidic pH extraction..

InorqanicAnalvsisO ~erations

The Fhdings, Observations, and Comments stated below comprise the resuks of the previous on-
site audit related toinorganicanalysisoperations.Thesurveillanceresultsindicatetheextentto
whichTCT hasaddressedandresolyedtheseitems..

During the on-site sumeillance, TCT operations, procedures, and documentation were reviewed
to evaluate the corrective actions taken in response to the previous audit. The results of this
surveillance evaluation are stated below:

PreviousAuditFindings:

1. Soillaboratorycontrolsamples(LCS)Werenotanalyzedforsoilsarnples.(Reference:
CLP SOW 7/88,pageE-13).A certifiedsoilLCS shouldbe analyzedwithallsoil
samples.

Surveillance Result:

Findingnumberonewasnotresolvedandremainsafinding.

Sumeillancc. Report
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PreviousAuditObservation:

1. The results for ICP analysis were not repofied to the correct number of significant figures
on the EPA Form 1s and in tie raw data. ICp resul~ should be reported to the. correct
number of significant figures.

SurveiUance Result

Obsemation number one W= =sol~d The corrective action taken was adequate to
remedy the deficiency cited.

Previous Audit Comment:

1. The SOP forthenon-TAL metalsanalysiswas in draft form.

Sumei.hnce Result:

comment numberonewasresolved.Thecorrectiveactiontakenwasadequatetoremedy -
thedeficiencycited.

New AuditFlndin~:

1. The IDLs reported in the data package observed during the audit were not from the latest
IDL study. Reference: CLP SOW 7/88, page E-14.] The IDLs reported for metals
armlytes must be from IDL studies performed withinthepast three months.

New Audit Obsemations:*-

1. The SOP for the non-TAL anaiytes did not include the CRDLS for the non-TAL amdytes.
Analytical SOPS should include documentation of relevant detection limits.

2. Supervisory review was not documented in the maintenance and deionized water
logbooks. Supervisory review should be documented when performed in all logbooks.

3. The laboratory name did not appear on the front cover of several laboratory norebooks.
The laborato~ name should appear on the cover or binding of id] laboratory notebooks.

4. Improperefiorcorrectionwas foundinseveraIlaboratorynotebooks.Errorsshouldbe
cofiec~ed by drawing a single line
correction.

New Audit Comments:

The posled SOP in the laboratory for,1.’”

through the emor fid initializing and dating

gl~sw~e w~hing W= not the cument revision.

7-. Automatic pipet MP#9 was not calibrated within the past year as required by
laboratory SOP.

3. The laboratory will install a new ICP in April of 1994.

the

the

Version 1.0. M93
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WaterOUaIitvparameter.4naivsisOperations

The Findings, Observations, and Comments s~ted below comprise tie results of the previous on
site audit related to water quality parameter analysis operations. The sumeillance results
indicate the extent to which TCT has addressed and resolved these iterns.

During the on-site surveiu~ce, Tm ope-fions, proced~es, ad documentation were reviewed
to evaluate the corrective actions Wen m response to the previous audi~ The resuits of this
surveilhmce evaluation are stated below:

Previous Audit Findings:

1. AU SOPS for water qudi~ pmeter =dys= +d not reflect preparation methods for
soil samples. (Refereqce: GRlL4.SP/GAS.P, V’erslon2.1, A~tachment 1, Section III, page
84, “D-5.) Water Quahv Parameter UM@Cd SOPS should indicate how soil samples are
to be prepared and analyzed.

Surveillance FZesuk’

Finding number one was downgraded to an obsemation. All WQP SOPS except those for
alkalinity and fluoride analyses contain preparation methods for soil samples. -

2. MI SOPS for Water Quality Parameters did not reflect the QC requirements of GRRASP.
(GRRASP/GASP Version 2.1, Exhibit 1.) The Water QuaIity Parameters SOPS should
reflect all the QC requirements of GRIL4SP.

Surveillance Restilc

Finding number two was downgraded to an observation. The ammoni% totaI phosphorus,
ortho-phosphate, TDS, TSS, TOC, and TOX SOPS observed during the audit did not
reflect all the QC requirements of GRRASP.

PreviousAuditObservations:

1. An SOP was not readily available at the reagent storage cooler. The SOP should be
updated to describe where samples are to be relocated in case of cooler breakdown.

SurveiIIanceResul~

Observation number 1 was resolved. Corrective action taken was adequate to remedy the
deficiency cited.

2. Alkalinity buffers were not initialed and daLed. A record should be kept of when the
buffers and reagents are received at the laboratory.

Surveillance Result:

Observation number 2 was resolved. The corective action taken was adequate to remedy
the deficiency cited.

3. Ion chromatography standard logs and technician standard logs for calibration analyses
were not accurately maintained and assembled in a bound notebook to show past
performance and instrument histo~.

Smical Surveillmm Report p~~e 6 of 8
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Sumeillance Resulfi

Observation number 3 was resolved The comective action taken was adequate to remedy
the deficiency cited.

4. The current SOP for monia m~ysis wm k dr~t fo~. The SOP for ammonia
anaIysisshould be finalized and fonvfided to EG&G Roe@ Fiats

SumeiIlance Resul~

Observationnumber one was resolved. The corrective action
remedy the deficiency cited.

Previous Audit Comrn ent:

I.

for approvai.

taken was adequate to

-. All bound notebooks, loose leti benchshe=~, =d documen~ conttin= “EEI” should be
changed to “TCT - St. Louis.”

Surveillance Resul~
..

Comment number 1 was not resolved and remains a comment.

A1ewAudit Finding

1. White-out appe=ed in the Ion Chromato=-phy logbook. Reference:
Version2.1,Attachment1,page 116,2.1.7.]
benchshc@s must be made by drawing a single line
dating the correction.

Technical Sumcillancc RqorI

AU corrections
through the emor

.

GRIUSP/GASP,
to logbooks
and initialing

and
and

1. The SOP for akalinity did not address how bicarbonate, carbonate, and hydroxide
alkalinity would be determined if the PH of the original s=mle was meater than 8.3 or if
the pH ~as within the pH range of 4.3-to 8.3. - - - “

rcpoTtbKti123

Vcfsion 1.0- 1/93



[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

. .

REFERENCES

EG&G Rocky Fiats, General Radiochemisrv and Rou$ine Analytical Services Protocol
(G.RRASP.), Statement of Work 7/91.

Quantabx, Inc., Stdard Operating Procedures forConducing Non-lladiochemical
LaboratoryAudits for EG&G Rocky Flats, (Rev. 6/92).

USEPA, Contract Laboratory Program, Statement of Work for Organics Analysis (Mu~t;-
Media, M.dti-Concentration), Rev. 2/88). - -

USEPA, Contract Laboratog Program, Statement of Work for Inorganic Analysis (Alulti-
iWedia, iWulti-Concentration), No. 787, 7/88.

USEPA, A4ethoa%for Chemical Analysis of Wafer and Wastes (EP.4-600AI-79-020), March -
1984.

APHAZAM WA Standard Methods for the Examination of Water and Waste Water, 17th
Edition, 1989. .

USEPA, Test Method for Evaluating Solid Waste, Physical Chemical Methods, SW-846,
Third Edition, 1986.

USEPA, Methods for the Determination of Organic Compounds in Drinking Water (EPA-
600/4-88/039), September 1989.

40 CFR 136 Appendix A, pp. 131:4201-131:4349, October 26, 1984.

USEPA, Methods 61s and 619, EMSL office of Research and Development, Cincinnati,
Ohio, Ja.ymy 1982.

Federal Register, Volume 55 No. 126, Appendix II, Method 1311 (TCLP), June 29, 1990.

rcportAmdi123

rechnicd Surveillmcc ReporI Vcfsion I.0 - 1/93



.. .

TCT _ St. Louis
ConsultingEngticcns,Smentisrsand-Y&cd Semc= 1908 InnerbeitBusinessCenter Drive

St. Louis,Missouri63114-5700
Phone (314) 426-0880

Fax (314) 426-4212June 8, 1994

Paul C. Gomez
GeneraI Analytical Program Chemist
Sainple Management Office
Dept. ER-SMO 13ufiding 080
EG&G Roclq Flats, Inc.
Rocky Flats Pkmt
Rocky Flats, CO 80403

Subject: Audit Report for Audit Conducted on March 21-22, 1994- PCG-019-94

DearMr. Gornez,

We have received the technical surveilkuce audit report for the audit conducted by EG&G and
QuantaLex on March 21-22, 1994 and offer the foIlowing responses and corrective actions:

Laboratory !%rmle Custodv Operations

New Audit Obsemations

1. The laboratory sample numberswerecross-referencedtoanabbreviationofthe
EG&G Roclq Flatssamplermrnbersrather than to the complete EG&G Rocky
Flats sample numbers. The laborato~ sample numbers should be cross-
-referencedto the complete EG&G Rocky Flats sample numbers.

TCT-St. Louis Response

The number of digits used in the EG&G Rocky Flats saxnple number is not
compatible with the number of sample number spaces a.Uowed in the EPA
forms. The laboratory sample numbers are cross-referenced to the complete
EG&G Rocky Fiats samples numbers in the narrative.

2. The laboratory name was not evident on tie Radioactive Sample Receipt form
used in the sample receiving area. The laboratory name should appear on pre-
printed laboratory

I)uringtheaudit,

documents.

TCT-SL Louis Response

TCT-St. Louis was in the process of updating its radiation

Twin City Testing Corporation

~m_rC.tm ~ pmofonuu..—.



Paul C. Gomez
EG&G Rocky Fiats, Inc.
June 8, 1994
Page 2

safety program and procedures under the ~tidance of the NRC in order to
comply with the new NRC reatiations. A copy of a revised Radioactive
Package Receipt form indicating the company name is included with this
submittal.

3. M SOP addressing laboratory security was not available.
laboratory securiry should be available to the auditor at the

-.

An SOP addressing
time of the audit.

TCT-St. Louis Response

At the time of the audit, TCT-St. Louis was awaiting the installation of its
new akum system. The system, instafIed in ApriI, 1994, is designed for fire
add heat detection, for dete~”on of window breakage and unauthorized entry
into doonvays, and for monitoring the temperature of walk-in coolers. A
SOP on facility security is currentiy in draft form. The fnal draft is due to
be completed by Juiy 15, 1994. A copy of the SOP will be sent to EG&G
after the review and approval process has been completed.

New Audit Co~enc

1. Thesamplecoolersarenotroutinelyopenedundera functio~ufumehoodin
thesamplereceivingarea.

TCT-St. Louis Response

At present the hood in the sample receiving area is too smd for the type of
cooler used in sample transport. P1ans are being drawn-up for the next f~cal
year to place a large hood over the sample receipt table, so that the sample
cookrs could be opened under a vented area.

New Audit Observations:

1. The laboratory name and the activi~ performed was not consistently documented
in the Iogbooks; unused portions of documents were not consistently Z’d out. In
addition, the binder of the bahmce calibration logbook AE163 had come unglued.
The laboratory name and the activity petiormed should be documented in the
logbooks and unused pornons of documents should be crossed out.
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Paul C. Gomez
EG&G Rocky Flats, Inc.
June 8, 1994
Page 3

TCT-St. Louis Response

The laboratory name and activity performed WM be documented on the inside
front cover of the logbook. We have found that notations made to the

outside front cover genedly get “rubbed off”. UsuaIly the activi~
performed is nmrked on the spine of the logbook. “However, with the
preparations taking place involving the name change of the company, the best
place to add any “missing” documentation such as a company name is to the
inside front cover. A greater effort will be made by the section supervisors
in their periodic review of the logbooks to ensure that all unused pages are
properiy “Z’d” out. The balance Calibration logbook W be replaced. by
trimsed pages will be ‘~z’d” out before the book is archived.

2. The medium-level volatiIe soil extraction SOP Tor analysis by EPA CLP SOW
2/88 spec~xed the addition of surrogates to the 5 rdilit.er purge sample rather
than to the 10 milliliter methanol exmct. The SOPS should accurately reflect the
operating conditions in effect for the analyses of EG&G Rocky Flats samples and
the laboratory should not deviate fkom the procedures in the EPA CLP SOW 2/88
without the written consent of EG&G Rocky Fiats.

TCT-St. Louis Response

TCT-St. Louis SOP, 4200-METH-MS-06, VolatiIe Organic Compounds Using
GC/MS by CLP Method 2/88, is currently being revised to foIlow the
medium-level volatile soil extraction procedures in EPA CLP SOW 2/88. The
fiiaI draft is due to be completed by July 15, 1994. A copy of the SOP will
be sent after the review and approvaI process has been completed.

3. The standard preparation logbooks in the organic preparation laboratory were not
reviewed and signed to indicate review. Logbooks should be reviewed and the

. . review should be documented by a signature.

TCT-St. Louis Response

Effective immediately, a greater effort wiII be made by the section supervisor
to ensure that the standard preparation Iogbooks are reviewed with the
review documented by a signature.



Paul C. Gomez
EG&G Roe@ Flats, Inc.
June 8, 1994
PaSe 4

New Audit Comments:

1. The resumes did not demonstrate that Josephine Wade and Robert McAlevey met
the supervisory requirements outlined in the EPA CLP SOW 2/88. . .

TCT-St.Louis Response

Copies of the resumes that have been updated to indicate supervisory
experience are included with this subrnittd.

2. The semivolatile exnaction SOP for analyses by EPA CLP SOW 2188 included
extraction at an acidic pH to be conducted prior to extraction at a basic p13if the
initial raw sample had a pH of 6 or less. lle EPA CLP SOW2/88 indicates that
the basic pH extraction shouid be perfoxmed before the acidic pH extraction.

TCT-St. Louis Response

This change in procedure was done for a client with special analytical
probkrns. Recoveries on the acid analytes improved sia@fka.ntiy by
reversing the order of extraction. A second SOP wiIl be created that
indicates the EPA CLP SOW 2/88 sequence of extraction. The draft SOP
should be ftihed by July 15, 1994. A copy of the SOP will be sent to
EG&G after the review and approval process has been compieted.

Inoruaic Analvsis Operations

Previous Audit Findings:

1. Soil laboratory control samples (LCS) were not anaiyzed for soiI samples..
(Reference: CLP SOW 7/88, page E-13). A certified soil LCS should be
analyzed with all soil samples.

SurveillanceResult: Finding number one was not resolved and remains a fmdmg.

TCT-St. Louis Response

As far as can be determined, no LCS for soik is avtilable that is spiked with
all the metais of interest. Ottawa sand can be spiked, but sand is not truly

.’
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representative of a soi.Isarnpie.h interimdeeision was made during the
audit elostwut meeting that a notation would be added to the narrative
indicating that a soiI LCS was not amiIabIe. The Iead auditor, Paul C.
Gomez, stated that he would cheek into the amiIabiH@ ofa soilKS withhis
contacts with”other contractors.

New Audit Fxndimz:

1. The IDLs reported in the data package obsened during the audit were not fkom
the latest IDL study. ~eference: . CLP SOW 7/88, page E-14.] The IDLs
reported for metais andytes must be from IDL studies pedormed within the past
three months.

.

TCT-St. Louis Response

Effeetive imrnediateIy, greater care wiII be taken
IDL studies are included in the data package.

New Audit Obser&ions:

to insure thatthe proper

1. The SOP for the non-TAL analytes did not include the CRDLs for W non-TAL
a.nalytes. Analytical SOPS shouId include documentation of relevant detection
limits.

TCT-St. Louis Response

Standard Operating Procedure, 4200-IWETH-INO-36, Non TAL MetaIs
ib.iysis Using Inductively Coupled hgon Emission Spectroscopy by SW-846
Method 6010 does Iist estimated deteetion knits in Table 1. A copy of this
SOP is included in this submittal for reference. The deteetion Iimits listed
are only given as a guide. The aetuaI method deteetion limits are sample
dependent and vary with sample matrix.

2. Supenisory review was not documented iq the maintenance and deionized water
logbooks. Supemiso~ review should be doc=ented when performed in all
logbooks.

TCT-St. Louis Response

Effective immediately, a greater effort wiiI be made by the section supervisor
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to ensure that the rnairxtemmce and the deionized water logbooks are
reviewed in a timely manner with the review documented by a signature.

3. The laboratory name did not appear on the fkmt cover of several laboratory
notebooks. The” laboratory name should appearon thecoverorbindingof all
laboratorynoteboolcs.

TCT-St. Louis Response

ThelaboratorynameandactivilyperformedwiIIbedocmnentedontheinside
front cover of the logbook. We have found that notations made to the
outside front cover generalIy get “rubbed off”. UsuaIIy the activity
performed is i.narked on the spine of the logbook. However, with the
preparations taking place involving the name change of the company, the best
piace to add any “missing” documentation such as a company name is to the
inside front cover.

4. Ir@roper error correction was found in several Laboratorynotebooks. Errors
should be corrected by drawing a single Iine throu-fi the error and initializing and
dating the correction.

TCT-St. Louis Response

Standard Operating Procedure, 42 OO-DATA-GEN-1O, Laboratory Data
Documentation states in Section 7.1.3 that corrections, when necessary, are
made by drawing a single iine through the incoimct information and entering
the correct information. AU corrections are to be initialed and dated by the
person making the correction. A copy of this SOP is included in this
submittal for reference. The section manager wdl ensure that the procedures
in the SOP are foIIowed, effective immediately.

New Audit Comments:

1. The posted
revision.

SOP in the laboratory

TCT-St. Louis

for glassware washing was not the current

Response

The Standard Operating Procedure, 4200-PREP-GENT-02A,Preparation of
Sample Containers and Glassware, posted in the metals digestion preparation



..

—

Paul C. Gomez
EG&G Roc~ Flars, Inc.
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laboratoryisthecurrentrevision.An incorrectdatewasIistedintheSOP
IiSt.

2. Automatic pipet MP#9 was not calibrated within tie past year as required by the
laboratory SOP.

TCT-SL Louis Response

Automatic pipet MIW3 was taken out of service during the audit.

3. The laboratory wiI1 install a new ICP in April of 1994.

TCT-St. Louis Response

The X3? was instdied at the end of April, 1994.

Water OuaIitv Parameter AnaIvsis Operations

PreviousAuditFindings:

1. All SOPS for water quality parameters did not reflect preparation methods for sod
sarnpies. Reference GIUWSP/GASP, Version 2.1, Attachment 1, Section III,
page 84, D-5.) Wa~erQuality Parameter analpicaI SOPSshould indicate how soil
samples are to be prepared and analyzed.

SurveiWnce ResuIt: Finding number one was downgraded to an obsenation. All
WQP SOPS except for WcaIinity and fluoride analyses contain preparation
methods for soiI samples.

TCT-St. Louis Response

Standard Operating Procedures, 4200-METH-INO-25, Alkalinity by EPA
Method 310.1, and 4200-M13TH-INO-28, Fluoride by EPA Method 340.2 are
currently under revision. A section concerning preparation methods and
analysis for soil samples will be included. The anticipated completion date
is August 1, 1994. Mter review and approval, copies of the SOPS wiII be sent
for your review.

2. Ml SOPS for Water QualiryParametersdidnotreflecttheQC requirementsof
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GRRASP. (GR.IUU3P/GASP Version 2.1, Whit 1.) The Water Quali~
Parameters should reflect all the QC requirements of GRRASP.

SmeilIance Result: Finding rn.mber two WaSdowngraded to an observation.
The ammonia, total phosphorus, ortho-phosphate,
SOPS observed during the audit did “not reflect
GRRASP.

TCT-St. Louis Response

TDS, TSS,
all the QC

This observation requires further clarification on the part of

TOC, and TOX
requiremerm of

the audit team.
Upon revieiv of the Standard Operating fiocedures mentioned, the SOPS
concerning ammonia, total phosphorus, ‘IDS, and TSS appear to be missing
references to matrix spikes or laboratory control samples. The SOPS
concerning orthophosphate and TOC appear to contain ail the required QC
parameters. TOX is not a contract parameter. The SOPS on ammonia, totaI
phosphorus, TDS, and TSS wilI be revised to reilect all of the QC
requirements by August 1, 1994. I wiIl await your response to a second
review of the orthophosphate and TOC SOPS. Copies of both SOPS are
i.rduded in this submittal.

Previous Audit Comment:

1. All bound notebooks, loose leaf benchsheets, and documents containing “EEI”
should be changed to “TCT-St. Louis”.

Suneillance Result: Comment number 1 was not resolved and remains a
comment.

TCT-St. Louis Response

October 1, 1994 is the expected completion date for the name change-over
(from TCT-St. Louis to Huntington) of all laboratory documents.

New Audit Finding:

1. White-out appeared in the
GRRASP/GASP, Version 2.1,

Ion Chromatography logbook. [Reference:
Attachment 1, page 116, 2.1.7.] Ail corrections

—
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to logbooks and benchsheets must be made by
emor and initialing and dating the correction.

dmwirtg a single line through the

TCT-St. Louis Response

Standard Operating Procedure, 4200-DATA-GEN-10, Laboratory Data
Documentation states in Section 7.1.3.2 that write overs, correction fluid or
tape, or any correction technique which reszdts in iIlegibIe original data is not
acce~table. The section manager wiIl ensure that the procedures in the SOP
are followed, effective ixnrnediateiy.

New AuditObsemation:

1. Xbe SOP for akdini~ does not address how bicarbonate, carbomte, and
hydroxide akah.iry would be determined if the pli? of the original sample was
greater than 8.3 or if the pH was within the pH range of 4.3 to 8.3.

*. TCT-St. Louis Response

Standard Operating Procedure, 4200-METH-INO-25, Alkalirdty by EPA
Method 310.1 wilI be revised to address the bicarbonate, carbonate, and
hydroxide Mcalinity determinations. The anticipated completion date is
Au=- 1, 1994.
for your review.

Pleasenote thatany findings,

After review and approval, a copy of the SOP wiII be sent

observations, or comments marked as resolved were not
addressed. If there are any questions or comments concerning tie response to this audit or to
the materials submitted, please contact me at (3 14) 426-0880.

Michael A. Travis
Quali~ Assurance Mamger
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Qrgan!c Anzilva{s O mrst!me New Ob~ews?i@ns Ctmt’d

ObsenatlsnZ CorrectiveActIonsCompleted.

Observation 3 Corrective AciicnsCompleted.

~is”k.ms
“ ‘-

4 i?w co mm

. .

Conned 1: Ccrrecti#e Aotione Completed.

Gcmment 2: CwrecWe AeIons CWnPleteC1. AitlkXKjh there !s no speclllc lab
representatiw mentioned for the cfmectlve action.

)norcianic Anatvsis O~e~tion= Prw”mus Fink

Finding 1; Carr6&ivS Action Addressad. Tine Iabaraiory dcw not haw an irttemal
LCS for soii analysis. The laboratory ohou!d at!em.pt &cjainto cuniact
the indepsnc!ent agencies to finda sour=.

Finding 1: ‘- ‘CorrectiveActicn Corn@3ted.

Ino:aark Anafvsis Qrwratims NW (X6 rmvations

Obwvarion 1: Corwctfve Act!on Completed.

Oiwwition 2 Cufwctive Action Completed. .

ObSW@iOll 3; Corredlve Action Completed.
.. . . . .

Okmation 4 Corrective Mien Cornpletad.

CCmmam: 1: Corrective Action Completed.

Cormen: 2 (20rrect!ve Actlor! Cwr@eted.
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~tfi~@ Pal~ ‘w~ , revlw?. ( n =lnrf&

Findlrg1:

Finding 2:

Ccrr~ctive iscticn completed wilh tha exception of the akalinity and

Woride SOPS. The SOPS will be corrected by W lakxxatGry by
August 1, 1994, upon whlcil the Wurahx’y SW submit controlled
cqies of i% procedures. The findin5 is now 5=C!&d as an

ObSePJaliOC.

Corfedve a~%cmnoted for the procedures obserwd. Tk SOPS for
ammcnia, ja!al pttospho~, TDS, and TSS havecampletad action by
the iabcrato~. The findinghas beel~graded ~0an cbsemation. The
observation is the resuit of quality ccntrol {CC) samples not
dixmibed in the procedures. The samples are initialandContinuing
Calibration Verification (ICV and CCV) samplas as wd: as ttwair
cormpondng bknk (KB and CG9) YW@s. The TOX pr-dwe per
your response is so noted as not being a cantract parameter.

VVaw Ch.@i?Vpara,qet~r A@vsis Cllerations Previous CX3mmen!s

Comment f: CorrectiveAdioflCcrnpk?k4

Finding 1: Co:rsctive &-on Compieted.

WSiar Oual:&-Parame:ew Anahis 0D9raiioneNaw OlmWvatioa&

Obswvatim 1: Corrcctiva A.ctioii Completed.

If you h.avs+any questicns regarding the audit w require any information, p!sase cm!act
me ciirwf!y at (3C3)966-8614 or by FAX at (3 C3)9$6-BE75. Thank you for your

GQCSA An=ly!kal Program Chemist
.Sarnple Managaman? Organization
EG&G Roc+q Flats, Inc.

n’ibc

~~:

K. A. Wegner -CuantaLex, Inc.



LABOWTORY SURWXLLANCE CKECKLIST

PRE-.4UDIT MEETING

Laboratory: Audit Duration:

TCT - St. L,uuis March 21-22, 1994

. .

Laboratory Address:

1908 Innerbeh Business Center Drive
St. Louis, illissouri 63114-5700

Telephone:

(314] 426-0880

Auditors:

Jill Gaschler
Tlzeodore Wall

AuditingOrganization:

@antaLex, Inc.
300 Union Boulevard
hire 600
~kewood, Colorado 80~~8

.

‘303] 763-8881

tiaiyses:

~arnple Receiving

ctkrccctiaudi(23
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SAMPLE RECEWIN~

V/hois the designated sample custodian?

Jim Shedev is the desicmarcd sanmle custodian.

Source: Fred Grabau
1

Who isthe designatedalternatesamplecustodian?

tin-v Goddarci and Mark Shrader are tke alie.ma~e sam~le custodians.

Source: Jim Shetley
I

Describe the laboratory sample receiving areas.

The sample receiving m-en is IarQe With one overhead door. T~lereis adequate .~pacefor sctmrde

storo ~e fbotil refri~erator and warm 1. The work s.nace for o.nellin g coolers Ivas well or~anired and rhere

was adeauate snace in the fume hood for the coolers.

Source: OBA

1

Describethesamplereceivingproceduresinuseatthelaboratory.

The coolers are received on a dock. The coolers are nlaced on a table and the airbiUs are sirned. The

exterior of tile coolers are radiation-screened for aloha. beta. and eahmo activin’. The coolers are

o-nened on the mble and the sarndes are removed aizd tdaced on the table. The samnie containers are

radiarion screened for alpha. beta. and ramma acrivim. Problems are noted on the chain-o f-cusrodv

records. The somrdes are 10pped into the LIMS svsfem and internal trackin p documents are ?enerated.

If radioactivity was evident, the samdes and trackine documenrs are marked with a radiation label.
..

S~urce: Jim Shetley
.

Arecoolersopenedinacontamination-freeareaunderafunctionalhood?

No. Coolers are opened cm a table wz!ess the exterior of the coolers is marked as an inhalation ha~ard.

I Source:Jim Shet[ey

,.
Version 1.0- 4/92



i. Are the coolers/sarnples radiation screened upon arrivaI?

The coolers mzd stmmle containers are screened for a!nha. beta, and ~amrna activits.

Source: Jim S’hezley

7. Descxibe the radiation screening process?

The exterior of the cooler is screened with nancake monitors before the cooler is opened. In addition.

the samr)le containers are .icreened afier thev are removed-from the cooler. The monitors ore tested

with a radioactive source prior to use tke insure that the moni$ors arc .functionin ~. The samde chitodian

documents the radioactivim qf each sample on a radioactive sam~~e recei.ur form. Each samnle and the.

associated trackin P rec”ords are marked with a radiation sticker if radioactivity was detected.

8. 1s the temperatureofthe.coolercheckedaridrecordeduponreceiptofcontainers?

The temperature of the cooler is checked when it is o.nened. Tlze temperature is recorded on the ckain-

oficustodv record.

Source: ..TimShetley/OBA I“

9. &e shippingrecordssignedanddated?

~

Source: Jim Shetley

How are shipping discrepancies or problems resolved?10.

The sample cusrodian contacfs the nroiecf mmzu per for resolution of shinnin ? discre~a}zcies.

Source: Jim Shedey
1

11. Where is the resolution documented? I

The resolution is docunzenfed on the chaitz-of-custodv record.
1

Source: Jim S}zetley

page 3 of 9
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Sample Receiving12. Documentation Used

LabNamd
Activity
identified
(Y/N).

Proper
Error

correction
(YIN)

Entries
in

.

(:$

I

II Docuxnent Document Signe&Dated
byAnalyst
(Yin)

Y

TiLlc Purpose

TCT-Q.Louis
Cu!ody Transfer
Record

Documents custody Y None
Obsewed

Y

.!
1

RadioactiveSample Documents radioactivity
l?eeeiut fcreenin~ of samnles

IV/A(l) N(2) N/A(l) I N/A(I)

------ r- ,-- -..

I Source: OBA
.

Comments: (11 A blank form was audited: these auestions could not be c?nmleted.
.

.$! & 1Zhe Iaboraton’ name does not azmear on the form.$

.,;

13. Are all documents in chronological order?

Shiminq and receivin~ Dersonnel use the LIMS svstem arid ure-nrinted forms rather than lot?books.

..’
Source: Jim Shetley

I

:14. ke sarnple receiving documents reviewed by the supervisor?

) The samnle receivin e documents are reviewed and simed bv the nroiect mcmu~er.
:\;!,, I I

I Source: Jim Shedey

5,. Additional comments about sample
Xr-- -

receiving:

‘.:.
,>

chkrecci/wdiQ3
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SAMPLE STOR4GE AND IDENTIFICATION

:5. Storage Area Inventories

Location

Metal Raw Samples Shipping and Receiving

VolatileSamples I Shipping and Receiving

t

Extractable Shipping and Receiving

WetChem Raw Samples~ Shipping and Receiving

I

17.

18.

19.

Source: Jim She$ley/Fred Grabau

Description

Large, walk-in refrigerator

Small, walk-in refrigerator . .

Large, walk-in refngera~or

Large, walk-in refrigerator
. .

&e temperature 10:s maintained for all cold storage areas?

Temperature lops are maintained for all cold stora~e areas.

Source: OBA 1

FIowaresamplesidentified?

Samnlesare identified usin? czcomnuter-~rinted label which incl~ide.r the TCT-St. Louis samp[e number os

well as other relevant information.
.,

Source: Jim Shetley

.

If the laboratoryusesauniquelaboratorynumber,whereisthecross-referencetothefieldidentification
numberdocumented?

~

somnlecontainer [ahef. However, the client number must be ohbreuiczted if it exceeds 12 chcmzctcrs.

Manv EG& G Rockv Flats sample numbers exceed 12 characters.

Source: Fred Grabau

R:viewed by: ).fK Y12L(IY page j of 9
chkrccci/wJi[23

Vesion 1.0- W2



r

Are samples that require preservation stored in such a manner as to maintain theirpreservation?

The sanmles are stored to maintain ~reservation.

Source: OBA “
1

.he volatile samples stored separately from sernivolatile samples?

Volatile and semivolatile samples are stored senaratelv.

I Source: OBA I

Is there a sufficient amount of sample storage in sample receiving?

There is a sufficient amount of stora ee space in sample receivine.
b’

Source: OBA .
1

page 6 of 9

.
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23. Storage Documentation Used

Document
Title

Huntington
Rej%gerator/
Freezer
TemperatureLog

TCT-SLLouis
Custody Tramfer .-
Record

Document
Put-pose

Documents temperature
chec.kr

Documentsinternal
chain-of-custody

Y

Y

ISource: OBA 1L J

Comments: None

Lab Name/
Activity

Identified
(Y/N)

Y

Y

Proper
Emor

Comection
(Y/N)

None .
observed

None

obsemed

Enrries

I:k
(Y/N)

Y

Y

24. Additional comments on sample storage:

None

.,.
.-

pa~e 7 of 9
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LABORATORY AND SAMPLE SECURITY

~5.

26.

How does the laboratory maintain the custody of the samples in the laborato~?

The samnles remain in locked refii~erators in the sample receiving area. 7%e sample custodian transfer:

the sam~les between the re+i~erators and the ana!vsts.

Source: Jim Shelley
I

Does the laboratoryhavedesi=matedsecureare=? - -- “ .

Zheentire laboratory is a secure area. In addition. access to the samcdes and refri~erators in sarnnle

receivin F is limited: the refrigerators are locked after business hours.

Source: Fred Grabaw’Jim Shetley
1

&e the secure areas only accessible to authorized personnel?

Yes. The reception area is monitored. 77ze overhead door in sampie receivin F is locked unless in use and

monitored. The remaininr doors are locked at all tz”mes. In aoMition. the sample refn”t?erators are locked

and access is limited to the samDle custodian and the alternate samnle custodians.

Source: Fred GrabatiJim Shetley
I

How do atlthorized personnel gain access to the designated secure areas?

Laboratory Dersonne! and visitors enter the laboratcw throu~h rhe front door. Accessto samples in

sample receivin P is-available onIv throu ~h the samnle custodians.

Source:Fred GrabatiJim Shedey I

.

Additional comments on laboratory and sample security:

Aronc

chkrcc&kmdit23
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28, SOP Review

Sample Receiving

Radiation Screening

Sample Storage

Sample Identification

Refrigerator Corrective Action

Security

Title

Sample Receipt for CLP and CZP
Equivalent Samples
4200- GENL-SS-2

Sample Receipt for CLP and CLP
Equivalerzt Smnples
4200-GENL-SS-2

Sample Storage
4~oo.GE~&~oG-~5

Sample Receipt for CLP and CL.P
Equivalent Samples
4~~0-GE~L-sS-2

Sample Storage
4~oo-GEN’’-~o05o5

~ None available (2)

~ig~[.to-~~own Training
4~@#AFE-GE~-o~

Additionalcommentson SOP review:

I Meets
Accurate

I
Requirements

(Y/N) (Y/N)

Y Y

1

YN (1) . .

Y Y-

Y Y

N/A N/A

Y Y

chkrcccikwdi C3
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IlfORGfiTIC LABORATORY SURVEILL~TCE CHECKLIST

Laboratory: AuditDuration:

TCT - St. J!x)UiS March 21-22, 1994

Laboratory Address:

1908 Innerbelt Business Center Drive
St. Louis, Missouri 63114-5700

Telephone:

(314)426-0880

Auditor:

Wiliiam Meise

iuditingOrgatizatiow.

~uantaL~ Inc.
foo Union Boulevard
htile 600
!akewood, ~OIOIWdO 80228
303) 763-8881

.

kdyseif “

korganic Anaiyses

. .

chkinorg@tdiC3
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1. PersonnelQualifications

Labo=toryManager

InorganicLaboratorySupctwisor
@.S.orB.A.science, 3 yuus
refatd cxpcricnce, I year
supemisory cxpcricnce)

ICP Spectroscopist
(3.S. or B.A.science,2years
lCPcxpcricnee)

ICPOperator
(B.S.orB.A.science,1 y-
ICP experience)

AA Operator
(B.S.orB.A.scienceand1
yearexperienceforflame,
graphiLefurnace,coldvapor)

InorganicSamplePreparationSpecialist
O&h schooldiploma,college
chemistry,6monthsexpcriencc)

Wet Chemistry Analysts

(B.S. orB.A.scienceand6months
cxpcricnce,or2yearscxpcriencc)

Back-upTccltnicalPerson “
(B.S.orB.A.scienceand1year
expecknceforICP,AA classical
ehcmisrry,andsamplepreparation)

Quality &surancc Supcxwism-

Glasswarc Technician

Sample Custodian

h~d Manafgcr

Source:Bill Lesko

Corn3nen,ts: J2f

Stark Ho&pp
Jon Buerck

Y IY
Y

I

Y

,

Jill On Y Y

John Afia!hf Y Y

A4ikeSc}wenborn Y Y
Ali Kasiri Y Y

Em Flab.eny Y Y
KevinSchoenborn Y Y,

Name Qualified

I

Resume

Vm) cm)

Amy Sumariwalla Y Y

Bill LAo Y Y

. .
t

.,

t

I

[his audirz OBA =Obsenwd bv A udi~or: N/A =Nor A pplicable

I
Rhea Heruierson
MarkSchrader

Y Y
Y Y I

1

MarkSchrader Y Y I

,

Mike Travis I Y I Y. I

Lub Arzalwr N/A N/A I

Jim SImciy Y Y I

A4ani Ward Y Y I

chtinor#wdil~3
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7-.

3.

4.

5.

6.

7.

8.

9.

s.4MPLE AND STANT.4RD PREPAR4TION

Does the laboratory appear to have adequate work space (6 line= feet of open bench per analyst)?

Yes.

Is the laborato~ clean and organized in a m~er’that is appropriate for trace leveI analysis?

Yes.

Are the exhaust hoods functional?

Yes

Source: OBA I“
How often are exhaust hood flows checked and recorded?

The hood flows are checked twice a ~etv. The hood flOW is recorded o?l the Hood Performance record

sheet.

Source: Bill Lesko

What is the distilled/demineralized water source?

The distille~deminerali?ed {DI) warer source is a miil[uore wczrersvstem.

Source:Bill L.esko

‘How often is the distilletidemineraiized water quality checked and recorded?

The DI water is checked dailv for conductivin’, weeklv for nennan ~anarc and cmrassiurn. and monthlv

for total matter and bacreria. The feed water is checked weeklv for PH. and chlorine, and montjdv for

TDS, SOIub[e iron. and total iron.

Source:BillLesko
1

Is the analyticalbalancelocatedawayfromdraftsandareasofrapidtemperaturechanges?

Tile balance is located awav from drai?.r and areas of rapid temperature chcm Fe.
.

Source: OBA

How oftenistheanalyticalbalancecalibratedbyacenifiedtechnician?

The hu[ance is checked vearlv hv a certified technician.

Source: Bill Lesko

chkinorggaudk23
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10.

11.

12.

13.

14.

15.

16.

17.

Is the bakmce routinely checked with the appropriate range of chiss weights before use?

Yes. The balance is checked dai!v wirh S-ckzss wei~lm.

Source: Bill L.esko
1

Are the results of balance check with class S weights recorded?

Yes. The results are recorded in the Balance Calibration L.opbook

I Source: OBA - I

Isanadequatedryingovenavailablewithatemperaturemonitoringdevice?

Yes.A dwin~ oven is available.

Source: OBA
1

What are the procedures for glassware washing and storage?

i%e mocedure is [Osoak glassware i??a ~lorsoap wmr. scrub. ~imw da.mvare }~’irjlDI warer. rimse

.ela.ssware three times with 1:1 nimic acid. and rinse ~lass~are rhree limes ;vidl D] water.

Source:013A

AretheSOPS for glasswarewashingavailable?

Yes.The SOP is available.

I Source: O&1

Do theSOPS prescribeanadequateamountofacidtreatmentoftheglassware?

Yes.The ~lassware is rinsed three times witl~nimic.

I Source: OBA I
1 J .

Are standard preparation SOPS available in the proper area?

Yes. The standard nrenaration SOPS are available in tile Proper area.

Source:OBA 1

Are standards dated upon receipt? I

,.
Yes. T!re srandarak are da~ed ULIO)l receint and the date ovelted.

Source: OBA
4

chkinor@diC3
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18.

19.

20.

21.

22.

,!

— 23.

&e expked standards used to prepare instrument calibration standards?

NO. Expired srarrdards are nor used to nreno.rc instrument calibratiot~ standards.

Source: OBA

Are standard containers labeled with ,concentration Y , prcp=tion date Y , and preparer’s
name Y?

Comments: i%e expiration dares are aLro recorded. ~

Source: OBA

Is the reference@il&@aIibration standards preparation and tracking logbook(s) maintained?

Yes. A reference/snikin?/calibration .wondard .vre~arario?r and trackinc iopbocrk is maituained.

Source: OBA
I

If automazic pipers for standards preparation are used, are the pipets calibrated cn a regular bask?

TiM automaric DiDe[sare cidibrared veor[v. Tire audirur !Ioriced duritw ~he oudir rim nimr MP ~~ was

not calibrated within the past vear.

Source: Mark Schrader

What are the procedures used to prepare standards?

Standards are DreDared accordin~ ro the prescribed me~hod.

Source:OBA .
1

What are the proceduresusedtodigestmetalsforwater/soilsamples?

A soil KS is nor dir?esred wizh the soi! samnies.

Source: Mark Scluadcr .

What are the procedures used to prepare mercury sampks?

Mercun water .~atul)lc.~are nrepured u.vitre SW-846 wet]lod 7470. Mercurv soil. sample.s clre [)rc\)urcd

mine SW-646 nlerhod 7471.

Source: Mark Schrader

,



25.

26.

27.

28.

29.

30.

31.

What arc the procedures used to prepare cyanide samples?

Source: Mark Schrader

What are the procedures used to prepare hexavalent chromium samples?

flexavalen~ chrontium is nreDared usinp SW-846 met}lod 7196.

Source: Mark Schmder
. .

Are sample prepamtion SOPS readily available?

Yes. SanrrJe mmralion SOPs are ffvaitable.

Source: OB.d

k the pH of the samples checked and recorded by the preparation technician?

Yes. Tize DH is checked bv the urenararion wchnician.

Source: Bill Lesko
1

How aresamples idenufied during preparation?

The sanmles are idenritied bv the lab samv!e nwnber ~~rirmn on clam’are or horde.

Source: Bill Lesko 1

How aredigestates identified?

Tl~e dipcsrates are idenriied bv rhe 10b nuniber written on rile .vanmie container.

Source: Bill .Lesko I
.

&e standards stored separately from the digestates?

Yes. S[andard% arc stored .wmratelv fronl dipe.rtores.

Source:OBA

chkinor@udi123
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Storage &ea Inventories:

Location I Description

Metals Digestates I Cabinet

CN Distillates Analysis lab On bench rop

Metals Standards I Sample preparation area I Cabinet

I Source: I
L J .-

Do theexamineddigestedcasescontainLCSS Y ,duplicates Y ~ICB Y , CCB 1’ ,
PB Y , and matrix spikes Y ?

Source: OBA

HOW are samples measured and transferred to the beakers for digestion?

The samDles are measured and rransfcrred KOthe beakers bv ~radua~ed cvlindcr.

Source: Bill Lesko 1

Are the samples ilitered before analysis or allowed to settle?

Soils are filtered prior ro anahsis.

Source: Bill Lesko

. .

. .

,,,. K Y(’ZLI?v
chkinorgMdit23
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35. and Sample Preparation Documentation ,Standard

Lab Name/ Proper
Activity Error

Identified Correction
(YN (Y/N)

Entries
in

Ink
(YIN)

130cumem
Title

I Document
Purpose

sign~~ted

by Analyst

(Y9

N(l) “ Y

Y’

Hood Pe@mnance
Record

Recordingof hoodjlows Y Y

Recordingof conducfivi~DI Water Supply
log ‘

Y Y

Recording of feed waterFeed Waser Supply
Log

Y Y

Recording of weightsBalance Cafibrarion
Log

Y Y Y Y

N(z) I YTemperature Lug
for Oven

Recording of oven
temperatures

Y Y

SOP Y Y I N(3)G&zrsware SOP Y

Recordingof smnaizro3
preparationand spiking
mixes

Recordingof LCS and
spike concentration

inorganic Stan&rd
ibg

.Y Y Y Y

Metals Prep Log Book
31 1994-20

N(i) Y YY

Source:

Comments: r]) i%e lab name did not atmear on severai lo~books.

(2) The oven Io@ook had the lab name of EEI on rhe cover.

L3) The SOP for idassware wushinq had several crossouts on if.
.

&e logbooks in chronological order?36.

37.

Yes.
f 1
Source:OBA

Are standard and sample preparation documents reviewed by the supervisor?. .
~

Source: OBA
1

chkinorgkwdil~~
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.

. .

.

Additional comments on standard and sample preparation, Questions 2-37:

Tlze SOPS for mercunt tmeDarariorl reference the SW-846 ??le~hodsradler lhan the CLP SOW methods.

Prover error correction was no~ performed in several ofrhe logbooks observed.

. .

chlcinor@udic23
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SAMTLE ANALYSIS

39. ICP Instrumentation

Type: Sequential Instaliation
ICP ID Number Manufacturer Model or .%rnultancous Date

$2 ‘ Leenmn PS3000 Borfl 2/18p2

Unknown TJA 61E Trace Simultaneous Approx 4j94
. .

Source: Bill Lesko .-.

1

Instrument#2

YJN Source

40. AretheappropriateSOPS Y OBA
available?

“17. Are calibration intensity Y Bill Lesko
gain recordskept?

’42. Has the instrument been N Bill Lesko
modified in any way?--

43. Is the instrument properly Y OBA
vented?

~,i. Isa mass flow controller N Bill Lesko
used?

45. Is an auto sampler used? Y Bi[l Lesko

46. Is the interference correction Y Bill L.eSkO
automaticallyperformed?

47. Areinterelementcomection Y Bill J2sko I

(IEC) factors updated yearly
I

or more frequently?

48. If TEC factors are not used, N/A &7A
is there any evidence that they
or other wave lengths should be
used?

49. Is a maintenance logbook Y OBA
maintained?

.

chtinorg/xudit2
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50. If iimemal standards are used, which elements are used? Isa CRDL standard run for all ICP elemerm?

lruernal stundardr are not used. A CRDL standard is anaiv?ed for all ICP elemenrs

I Source: Bill Lesko

51. Additional comments on ICP analysis, Questions 39-50:

Durinp rhe audit. the Iaboraronl received a new ICp. ne ICP will be onerationa[ in A nril, 199$.

52. Atomic Absorption (AA) Instrumentation

hstallation Graphite Furnace,
M XDNumber Manufacturer Model Date Flame or both

Itxtrumenl #9 Perkin Elmer Zeetuan 4100 1991 GFAA

Instrument #7 Varia]t Zeeman 400 1993
/

GFAA “

Instrument #3 Varian 400 1987
1

Both

lnsmumenl #4 - . Varian Zeeman 400 1988 ~ GFAA

Insmument #6
I

Varian V20
I

1988
I

Flame

53.

54.

55.

Source: Bill Lesko

For what elements is the graphite furnace used?

The craDhire furnace is used to analve arsenic. lead, tlxd[ium, seieniunl, amd silver.

Source:Bill Lesko”
I

For what elements are the flame absorption techniques used?

Flame absornrio]l is used to analm mmssium.

Source:Bill Lesko
.

For what elements are the flame emission techniques used?

Source:Biil Lesko
t

pa9ellof21
chkincw@xliL23
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Instrument +i6 Instrument +$’

Source Y/Ii Source Source

56. Is the appropriate portion
of the SOPS available?

Y OBA Y OBA Y OBA

57. ke element-specific SOP5
&x~g k~ment conditions,
background correction
instrument conditions, and
instrument sensitivity .
available?

Y OBA Y OBA Y OBA

58. Are calibration (sensitivity)
results kept?

59. Has the instrument been ‘
modified?

Y Bill
Lesko

Y Mark
Schrader

Y Bill
Lesko

N Bill
L#?sko

N kfark
Schmder

OBA

iv Bill -
l.esko

60. Is the instrument properly
vented? J

OBA YY Y OBA

Y61. k the @L equipped with a
flameless accessory?

N OBA Mark
Schrader

Y Mark
Schrader

Bill
Lesko

62. &e Pyrolytic Cuvettes used? N Y Mark
Schrader

Y Mark
Schrader

Bill -
Lesko

Bill
Lesko

Y63. &e LVOV platforms or pyrolytic tubes
used for atomization?

N Mark
Schrader

N

Bill
Lgsko

64. Is maintenance by semice
contract?

N Y Bill
Lesko

Y Bill
i.esko

65. Isa maintenancelogbook
kept?

Y OBA Y OBA Y 2BA

66. What matrix modifier is used for

A: Ni(N03)2 and PdMgN03

Pb: Phosphoric acid

Se: Ni(IV03)2 and PdMgN03

Tl: Sul@ric acid

Bill
Lesko

Biii
Lesko

67. Are electrodeless discharge lamps (EDLs)
or hollow cathode lamps (HCIJ) used?

N/A N/A EDL Mark
Schrader

VCL 9iil
!Ao

chkinorg/tiudit23
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,

Instrument #3 Instmment #4 I

“SourceY/l Sourc: Y/Iv

Y56. Is the appropriate portion
of the SOPS available?

OBA OBA

57. Are element-specific SOPs ‘
listing instrument conditions,
background correction,
instrument conditions, and
instrument sensitttiy
available?

58. Are calibration (sensitivity)
results kept?

OBA .Y OBA

Bill
Lesko

Y Bill
Lesko

59. Has the instrument been
modified?

Bill
Lesko

Y Bill
L.esko

60. Is the &Lrurnent properly
vented?

(2BA Y OBA

61. Is the unit equipped with a
fiameless accessory?

Mark
Schrader

N Bill
Lesko

52. Am Pyrolytic Cuvenes used? Mark
Schrader

Bill
L.esko

Y

53. - tie LVOV platforms or pyrolytic tubes
used for atomization?

Y

N

Y

Bill “
Lesko

N Bili
Lesko

54. Is maintenance by semice
contract?

Bill
Lesko

N Bill ,
Lesko

55. Isamaintenancelogbook
kept?

66. Whatmatrixmodifierisusedfor:

OBA Y

I

OBA ~

Bill
L4?sko

.

b: Ni(N03)2 and PdMgN03

Pb: Phosphoric acid

“ ‘Se: Ni(IV03)j and PdMgN03

Tl: Sulfuric acid

67. Are electrodekss discharge lamps (EDLs)
or hollow cathode lamps (H.CLS) used?

HCL Bill
Lesko

Super Bill
Lal?lp Lesko

chkinor@udiC
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68. Additional cornmen~ on AA analysis:
Ar----

1

69. Mercury Analysis Instrumentation

t I i 1
Instrument
ID Number Manufacturer

I I i I

[6 I V’arian

r I

I Source: ~ill Lesko I

70. &e calibration records kept for mercury analysis.

Yes. Calibra~ion records are kevr.
,

Source: 013A I
L I

f I

I Y/N Source

71. Is a hollow cathode lamp used? Y Bill Lesko

72. Are the appropriate SOPS available? Y

I

OBA

73. Are the calibration standards prepared with.- 1 Y I Bill Lesko I
I the sarnples?

74. Is the instrument properly vented? Y 1OBA

7.5. Isa maintenance logbook kept? Y OBA

76. Additional comments on mercury analysis:

FJoHe

chtinorghwdi[s~
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77. Cyanide &alysis Instrumentation

Instrument Installation

Method htanufacturer Model Date

CLP SO W Technicorl AAII 1984

[ Source: Bill Lesko

Y/N Source

78. Are the appropriate SOPS available? Y OBA

79. h instrument calibration records kept? Y OBA

80. /ue enough preparation apparatus available Y OBA
to complete analysis prior to holding times?

81. Isa maintenance log kept? Y.1 OBA

J

82.

83.

84.

85.

I

How are reagents prepared and stored?

Tile reare?zrs are nreDared accordim? to dre medlod and are stored in cabiners.
r

Source: Bill Lesko/OBA

Is the laboratory capable of performing amenable cyanide analysis?

Yes. The Iaboraron’ is canabie of ~en$orr]~itlcamenable cvorjide analvsis.

Source:Bill Lesko

Additional comments on cyanide anzdysis:

Hexavalent Chromium [Cr(VI)] Aalysis Instrumentation
. .

Instrument .. Installation
Method Manufacturer Model Date

S W-846 Bauscil & Lomb Speczronic 501 1984
Med~od 7196

Source: Mark Schrude~OBA
/ .,

chkinor@dU3
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86. &e the appropriate SOPS available?

87. &e instrument calibration records kept?

88. Isa maintenance log kept?

89. IS the laboratory able to perfoxm
the analysis before holding
times are exceeded?

Y/N I Source

Y OBA

Y

I

OBA

~

Y Bill Lesko I

90. Additional comments on hexavalent chromium analysis:

k-iewcd by /?fi Y12J(W

chkinc@wdil~3
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91. Sample .halysis Documentation

Ub Name/ Proper Entries
Document Document Signed/Dated Activity Error in

Title Purpose by Analyst Identified Correction -
(yP’) (Y/N) (Y/-N) (Y”N)

Mairuenance Log Maintenance log for Y N Y Y
Book several instruments

ICP Run Log Run log Y Y Y Y

GFAA Run Log Run 10g Y Y Y Y

lvfercu~~ Run Log Run iOg Y Y Y Y

r 1
Source: (2BA

I

92. &e instrument run low maintained so as to enable a reconstruc~ion of the run sequence of individual
instruments,andarel~g’booksinchronologicalorder?

.

V.e. L4

Source: OBA

93. Additional comments on sample analysis documentation and instrument run logs:

Tile lab name war nor on front cover ofseveral main~enance logbooks.

. . ..

.

. .

chkrwg/mdit23
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94.

95.

96.

97.

98.

99.

100.

101.

DATA HANDLING AND REVIEW

Who is responsible for document control?

Marti Wood is resvonsibie for document control.

Source: d4arti Ward

Ae manual data calculations spot checked by a second person?

Yes
. .

Source: Marzi Ward

What manufacturer/model of LIMS system (if any) does the lab have?

Tl~e laboraron* will srarr usi~?Q[he Chem Ware L.IMS SVSWM in the near i%rure. Currentlv. dle -

laboraro n’ uses a Perkin-Ehner svsreni for sanlvle trackinp.

Source:

Is the LIMS system used and validated for calculating results?

No. The LIA4S nstenl is nor curendv used for validotinq ut~d calculatin~ resulrs.

Source: Chuck Ward 1

What data package reviews are performed?

The dara nacka~es are reviewed bv rile o?lahsz, r]le daza review ~roun. and d]e project mamr~er.

Source: Mar~i Ward

&e data review and data package assembly SOPS readily available?

Source: OBA

Where are data package documents filed?

The data vacka~es ore ke~r in rhe laboramrv for ?Arec n~onrh.r. The rjackace.v are dlett .renr ro an

Source: Mcrrri Ward

Describe the procedures used to assemble data packages.

Dara nackace.r ore tzwcmbled accordinp [o [I]c SOPS.

chkinorgWJi123
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lo~.

103.

10<.

105.

List documents found in data packages reviewed.

Data Package Number
I

SDG 4110
!

CLP nackape - me~als

EPA forms 1-14

Raw data

The IDL smdv WQSfrom March and April and the sanlple.r were analvzed in A umut.

ke the data pacbges organized in a consistent manner?

Yes. The data ~acka~es are or~ani?cd in a consisten? manner.

Source:OBA 1

Are document inventories containing a list of document groups and number of pages per document
group available for each data package?

Yes. Documenl itwenrories are available.

Source: OBA

Additional comments on data handling and review, Questions 94-104:

ICP results are reDorred ro the correcf simificant figures. “ -

..

chkinong/mdiC3
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106. SOP Review

Meex
Requirem.el

(Yin)
Accurate

(YIN)

N(l)

Tide

Preparation of Sample Containers
and Glassware

G1assware Washing Y

YPreparation and Storage of
Standarck

Y

Digestion of Water Samples for
GF~ by CLP h4edmd SO WILM02.O
3/90

I Sample Preparation Y

Y

Y

Y

Digestion of Soil Samples for
GFAA by CLP A4ezhods (S0 W 7/88)

Y

YDigestion of Water Samples for
ICP and Azomic Absorp~ion

Spectroscopy by CLP h4ethods
(SOW 7A38)

Digestion of Soil Samples for
ICP and Atomic Absorption

Y Y

Spectroscopy by CLP Methods
(SO W 7/88)

ICP Analysis Metals Using Induc~ively
Coupled Argon Emissio?l
Spectroscopy by CLP Methods
{SOWKMOI.0)

Y Y(5)
I

Y(3)

Y(3]

~p)

Y

Y

chkinorghudi:l

Version I.0 - l/9J

h!erals Analysis Using Graphite
Furnace Azotnic Absorption
Spectroscopy

Graphite Furnace AA Analysis Y

Flame AA Analysis h4ctals Analysis Using Atomic
Absorption Spectroscopy

Y

Mercury AnaJysis Mercuq in Wnmr by SW-846
Method 7470

Y

Cyanide Analysis Determination of Total Cyanide
Using AAIJ by EPA 335.3;
Procedure #4200-ikfETH-INO-lA
Rev. 1 #lU93

Y

Hexavaicn~ Chromium by SW-846
Method 7196; Procedure
#4200-METH-INO-02B 9/8/93

Y



SOP Review (continued)

Meets
Accurate Requirement

Title VW) mm)

Data Review Data Validation Y Y

DataPackage Assembly Conmac~Laboratory Program Y Y
Conlplete Sample Data File
Pactige Assembly and Submiual
(Inorganic Data Package
Assemblyfor CLP and CLP
Equivalent Reports)

107. Additional comments on SOP review:

[1) The SOP for zlassware wa.d~in~in the inor~anic lab was ouzdared.

Tile SOP for ~ile no/~-TAL analvtes does no~ iisr dle CRDLr for tlw non-TAL analvtes.

{2 j SOPS sl~ould reference dle CLP methods for mercun.

{31 NcIn-TAL ?netals analvsis SOP references S W-846 method 6010.

Page210f21
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QUALITY LABORATORY SURVEILLANCE CHECKLIST

IRE-AUDIT MEETING

Laboratory: Audit Duration:

TC’T- St. Louis March 21-22, 1994

. .

Laboratory Address:

1908 Innerbeit Business Center Drive
St. Louis, A4issouri 63114-5700

relephone:

‘314) 426-0880

kuditor:

Villiam A4eise

iuditing Organization:

)uantaL.ex, Inc.
tiO Union Boulevard
kite 600
.akewood, Colorado 80228
303) 763-8881 .

malyses:

Ya[er Quality Parameters

●✎✎

.

I
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1. Persamei Q ualifications

Resume
(Y/N)

Name Qualified
(Y/N)

Amy Sumariwalla r YLaboratory Manager

InorganicLabontorySupemisor
(B.S.orB.Ascience,3yeass
relatedexperience, 1 year
supewisoryexperience)

ICOperator
(B.S.orB.A.science,1year
ICexperience)

Bill kko Y Y

Lyubov Polotxsbya
SarlaHodapp
Jon Buerck

Y

Y-
Y

Auto ArmiyzerOperator
@.S.orB.A.scienceand1
yeasexperiencefor auto analyzer

system)

InorganicSample Preparation Specialist

(high schooldiploma, college
chernistxy,6 months experience)

Wet Chemistry Analysts
(B.S.orB.A.scienceand 6 months

Jon Buerck Y“ Y

Y
Y

Tim Fkheny
KevinSchoenborn

Y
Y

Y
Y
Y

MarkSchrader
RheaHenderson
Lyubov Polonskaya

Y
Y
Yexperience,or2y- experience)

SoilChemistryAnalysts
(B.S.orB.A.scienceand6months
experience,or2yearsexperience)

~

Back-upTechnicalPerson
(B.S.orB.A.scienceand1year
experienceforautoanalyzer,classical
cimn.isuy,andsamplepreparation)

QualityAssuranceSupervisor

I GlasswareTechnician

Mark Sckder
J?heaHenderson

Y

I’

Y

Y

I
Mark Schrader Y Y

Mike Travis Y~

bb hd)’st N//l 1 +

Y

N/A .

!I Sample Custodian

V

!.
Data Mana,ger

Jinl SlleIeiy Y

Mafii Warid Y
-J--l

,.
r

I sOUrCe: Mark Schrader

I comments: For file mmno.re of)l&s Oix~enwd hs Auditor: NIA

chkwatcrfaudiQ3

Version 1.0-493
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SAMPLE ANTISTAhJDARDPREP.4R+TIOA’

ke standards. dated upon receipt?

Yes. All standards for all ana!vses are dated unon receipt at die lab.
.

Source: OBA

Standard and Sample Preparation Documentation . .

Document Document
Title Purpose

I Ic Log

I
Recording of
calibration data

IC Inorganic Non- Standards log
Metals Standards L.Og

IC Laborato~
I

Logbook oJIC runs
Notebook - Anions

SOPjlor Preparation SOP
and Storage of
Standards

Lab Name/
Signed/Dated Activity Proper Error Entries

by Analyst Identified Correction in Ink
(Y/N) . (YIN) (Y/N) (Y/N)

Y, Y,NIY

Y Y Y Y

.Y N Y Y

Y Y Y Y

1

Source:OBA
I

comments: The Ion Chrornatogroph lophook had errors corrected with “whirc-nut”.

page 3 of 4
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.
-. Wet Chernkry SOP Review

I Title
!

, Soil Extraction Various methods

; IC Analysis Determination of Inorganic Anions by
EPA 300.0 #4200-A4ETlY-INO-l 7A
Revision 1 4A?3193 .-

!AutoAnalyzerAnalysis Ammonia by EPA 350.1 #4200-METH-
:. INO-18 Rev O 2/11/93I

~ ‘Titrimetric Analysis Standard Operating Procedure
I Alkalinity by EPA iMethod 310.1 -t

IR Analysis

I

TOC by EPA 415.1 #4200-METH-
INO-09B Rev. 2 5fi2/92

i Spectrophotometer .%miysis Torai Phosphorus by EPA 365.3
#200-ikHH-If10-19A Rev. 1 4120/93

Accurate
(Y/N)

Y

Y

Y

Y

Y

Y“

Meets
requirements

(Y/N)

N (1)

Y

N (2)

N (3)

Al(3)

N (5)

SOP comments:

{11?%e~

(~)~~s OP for alkaiinin does not reflect the relationship ofniY carbonate and hicarhonare.

(3 The~

UC reouiremenrs of GH?AsP.

page 4 of 4
chk wotcr/audil 23
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EG&G IDAHO, INC. - ENVIRONMENTAL RESTORATION PROGRAM - QUALITY AUDIT CHECKLIST

LABORATORY PERSONNEL CONTACTED:

AUDIT QUESTIONS AND PROCEDURES RESPONSE REFERENC COMMENTS
E

1. Has the laboratory manager been
identified?

Q
YN

2. Has the laboratory QA officer been
identified?

/7
YN

3. Does the QA officer report to senior
management? @ N

4. Has a sample custodian been identified?
o
Y N:

5. Has a document custodian been identified?
0

YN

6. Are QC responsibilities and reporting
relationships clearly defined?

o
YN

\.

I



EG&G IDAHO, INC. - ENVIRONMENTAL RESTORATION PROGRAM - QUALITY AUDIT CHECKLIST

,,

AUDIT QUESTIONS AND PROCEDURES

7*

8.

9.

10.

11.

a.

b.

c.

d.

e.

f.

Have all laboratory personnel been
trained according to site requirements?

Are all QA procedures and revisions
documented in written form and assigned a
unique identification code including date
of implementation

Are all procedures and protocols
implementing the QA program approved by
the QA officer and laboratory management
prior to usage? “

Has a formal corrective action ’program
been implemented?

Are the following elements of a QA and QC
program adequately covered, maintained,
and implemented:

Personnel?

QA and QC responsibilities and reporting
relationships?

Facilities and equipment?

Analytical instrument operations?

Documentation procedures?

Procurement and inventory practices?

RESPONSE

oYN
9Cy N

\

o‘Y N

(7YN

$?YN

N

(9 N

(9 N

(9 N

1? N

o N

REFERENC
E

Page 2 of 6

CONNENTS



EG&G IDAHO, INC. - ENVIRON14ENTAL RESTORATION PROGRAM - QUALITY AUDIT CHECKLIST

Page & of J_

\
f\

AUDIT QUESTIONS AND PROCEDURES RE.WONSE REFERENC COMMENTS
E

g. Preventive maintenance?
P N

h. Reliability of data? QYN

i. Data review and validation?
o
YN

j. Feedback and corrective action?
D
YN

k. Instrument calibration?

@
N

1. Recordkeeping, data storage, and
security?

Q
YN

m. Sample custody and handling?
o
YN

n, Internal audits?

@

YN

o. Personnel training procedure? YN

12. Are there established written procedures
for training staff to perform analytical
methods?

D
N

a. Do these procedures contain specific
precieion and accuracy levels to be
achieved by the analysts before they can
begin working on actual samples?

(9
N

b. Are training recorde maintained?
o
YN

c. Are quality assurance procedure
documented and available to the analysts?

Q
N

,.



EG&G IDAHO, INC. - ENVIRONMENTAL RESTORATION PROG~ - QUALITY AUDIT CHECKLIST

Page 4 of 6

AUDIT QUESTIONS AND PROCEDURES

13.

a.

b.

14.

15.

16.

a.

b.

c.

17.

Have maintenance procedures been written
for each instrument used for analyeia?

Is a manufacturer’s manual available to
support these written procedures?

Are dedicated instrument operation logs
maintained for each analytical
instrument?

Are records maintained in a logbook of
all instrument maintenance?

Have the instruments been maintained in
accordance with the applicable QA and QC
manual and instrument operations manual?

Are unknown, round-robin performance
evaluation standards from EPA routinely
analyzed?

Are results documented?

Are all results within applicable QC
limits?

Have corrective actions been documented?

Have standard curvee and quality control
limits been adequately document&d?

,.

RESPONSE REFERENc
E

CONMENTS

* . .



EG&G IDAHO, INC. - ENVIRONMENTAL RESTORATION PRoORAN - QUALITY AUDIT CHECKLIST

Page & of &_

AUDIT QUESTIONS AND PROCEDURES RESPONSE REFERENC COMMENTS
E

a. Are quality control charts maintained for “\
each routine analysig?

i

18. Does the analytical and QC data meet the
QC criteria ae specified in the
applicable QAPP, SAP, and QA and QC
manuala?

o
YN

19. Do QC reco:ds show corrective action when
analytical results fail to meet QC
criteria?

20. Are quality control data accessible for
all analytical reeulta?

21. are data calculations documented? o N

22. Are data calculations checked by a second
person?

o
iN

a. Do supervisory personnel routinely review
the data and QC results?

6
YN

b. Are all data and records retained under
security for the period required by the
applicable project QA plan and applicable
sampling and analysis plans? 0YN

23. Does the laboratory appear to have
adequate workspace?

D
YN

—

.
,..

.



. EG&G. IDAHO, INC. - ENVIRONMENTAL RESTORATION PROGRAN - QUALITY AUDIT CHECKLIST
...

v— Page 6 of 6

AUDIT QUESTIONS AND PROCEDURES RESIKINSE REFERENC
E

COHMENTS

24. Is the laboratory secure?
o
YN

25. Are document custody procedures written
and accessible to all appropriate
,individuals?

o
YN

26. Are written document preparation and
‘custody procedures available to all
appropriate personnel?

o
YN

27. Does the laboratory maintain project
files which include all samples and
laboratory custody and analysis data,
documents, and records?

o
YN

a. Are all documents in a project file
uniquely and sequentially numbered?

o
YN

28. Does the facillty have a secure
designated area where all laboratory and
sampling records are stored?

@ N

a. Is access to thie area restricted to
authorized individuals?

@
N

b. Are all records maintained permanently?
o
YN

,c. Is a maeter inventory list maintained?
o
YN

d. Are records presently as represented by
the inventory?

o
YN

,.

. .
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Attachment
July 27, 1994
KJI-49-94
Page 1 of 1

I.

II.

III.

IV.

TITLE

Desk Audit Report for the’ Organic Malytical Laboratory Section of
Huntington Consulting Engineers and Environmental Scientists, Twin City
Testing - St. Louis Division

BACKGROUND

On May 13 & 14, 1993, various representatives from EG&G Idaho, Inc.
(hereafter referred to as EG&G Idaho) performed an analytical services
audit on Huntington Consulting Engineers and Environmental Scientists,
Twin City Testing - St. Louis Division (hereafter referred to as TCT).
The audit was conducted at the TCT laboratory in St. Louis, Missouri.
Following the audit, an organic audit report, authored by Rod Grant (see
RDG-120-93) was submitted to the lead auditor, Bill Isle. Because Mr.
Grant had no audit findings, he recormuendedgiving INEL SMO appzoval to
TCT for performing organic analyses.

INTRODUCTION

EG&G Idaho Company Procedure 3.8 “Supplier Evaluation” and ER&WM policy
dictates” that an ER&WM approved analytical laboratory must undergo an
annual evaluation in order to maintain their approval status.
Therefore, TCT was due to be reaudited by ER&WM in May of 1994. In
compliance with Company Procedure 3.8 and as a cost savings action,
ER&WM elected to perform an in-house evaluation (desk audit) rather than
an on-site audit of TCT. The organic desk audit consisted of ERWM’S
examination and evaluation of the documentation that resulted from an
on-site audit of TCT by EG&G Rocky Flats on March 21-22, 1994.
Pertinent documentation from the EG&G Rocky Flats audit includes; (a)
the technical surveillance report along with TCT’S response, (b) the
laboratory surveillance checklist, (c) the organic laboratory
surveillance checklist, and (d) the water quality parameter surveillance
checklist.

Based on my inspection of EG&G Rocky Flats’ surveillance checklists, it
is my professional opinion that the EG&G Rocky Flats and ER&WM organic
audit criteria are comparable. As a result, I am confident that ER&WM
can safely use the EG&G Rocky Flats 1994 audit of TCT (i.e., by way of
reciprocity) rather than performing its own on-site audit of TCT.

AUDIT FINDINGS, LABORATORY RESPONSES, AND ER&WM REPLIES

‘EG&G Rocky Flats found no findings during the March 1994 audit of TCT.
According to EG&G Rocky Flats documentation all observations and
comments concerning organic analyses were satisfactorily resolved in !l’CT
resDonses. The INEL SMO aqrees with EG&G Rocky Flats that the
res~lutions provided by

v. CONCLUSION

It is my recommendation
observation and comment
TCT.

TC~ are adequate. -

that the INEL SMO concur with the organic
resolutions agreed upon by EG&G Rocky Flats and
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Attachment
July 21, 1994
RJS-01-94
Page 1 of4

1. TITLE

Desk Audit Report for the Inorganic Analytical Laboratory Section of
Huntingdon Consulting Engineers and Environmental Scientists, Twin City
Testing - St. Louis Division

II. BACKGROUND

On May 13 & 14, 1993, various representatives from EG&G Idaho, Inc.
(hereafter referred to as EG&G Idaho) performed an analytical services
audit on Huntingdon Consulting Engineers and Environmental Scientists,
Twin City Testing - St. Louis Division (hereafter referred to as TCT).
The audit was conducted at the TCT laboratory in St. Louis, Missouri.
Following the audit, an inorganic audit report (see RJS-36-93) was
submitted to the lead auditor (Bill Isle). The inorganic audit findings
from this report (RJS-36-93) were incorporated into Bill Isle’s initial
report (see WJI-17-93, Rev 1) which was submitted to TCT.

TCT’S original response to Bill’s initial report (WJI-17-93, Rev 1) did
not adequately address all of the inorganic audit findings.
Subsequently, Bill submitted an internal correspondence (see WJI-26-93),
to EG&G Idaho procurement, recommending that TCT be given interim EG&G
Idaho Environmental Restoration and Waste Management Department
(hereafter referred to as ER&WM) analytical 1aboratory approval. It was
recommended that this interim approval period be preset for an amount of
time in which TCT could reasonably close out the audit findings. All of
the audit findings were officially closed (see WJI-01-94) in February of
1994.

111. INTRODUCTION

EG&G Idaho Company Procedure 3.8 “Supplier Evaluationn and ER&klMpolicy
dictates that an ER&WM approved analytical laboratory must undergo an
annual evaluation in order to maintain their approval status.
Subsequently, TCT was due to be reaudited by ER&WM in May of”1994. In
compliance with Company Procedure 3.8 and as a cost savings action,

.. ER&WM elected to perform an in-house evaluation (desk audit) rather than
an on-site audit ofTCT. The inorganic desk audit consisted of ER&WM’s
examination and evaluation of the-documentation that resulted from an
on-site audit of TCT by EG&G Rocky Flats on March 21-22, 1994.
Pertinent documentation from the EG&G Rocky Flats’ audit includes; (a)
the technical surveillance report along with TCT’S response (attached),
(b) the laboratory surveillance checklist (attached), (c) the inorganic
laboratory surveillance checklist (attached), and (d) the water quality
parameter surveillance checklist (attached)..
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Page 2 of 4

Based on my inspection of EG&G Rocky Flats’ surveillance checklists, in
conjunction with my experience in auditing to ER&WM’s inorganic
checklist, it is my professional opinion that the EG&G Rocky Flats -and
ER&WM inorganic audit criteria are comparable. As a result, I arn
confident that ER&WM can safely use the EG&G Rocky Flats 1994 audit of
TCT (i.e., by way of reciprocity) rather than performing its own on-site
audit of TCT.

Two inorganic findings (see section IV of this report) were made during
the ERWM desk audit of TCT. TCT is required to submit a corrective
action plan for each of these findings.

Iv. AUDIT FINDINGS, LABORATORY RESPONSES. AND ER&WM REPLIES

1. DESK AUDIT FINDING #1

EG&G Rocky Flats Previous Audit Finding:

Soil laboratory control samples (LCS) were not analyzed for
soil samples. (Reference: CLP SOW 7/88, page E-13). A
certified soil LCS should be analyzed with all soi’1samples.

Surveillance Result: This finding was not resolved and
remains a finding.

TCT Response:

“As far as can be determined, no LCS for soils is available
that is spiked with all the metals of interest. Ottawa sand
can be spiked, but sand is not truly representative of a
soil sample. An interim decision was made during the audit
close-out meeting that a notation would be added to the
narrative indicating that a soil LCS,was not available. The
lead auditor, Paul C. Gomez, stated that he would check into
the availability of a soil LCS with his contacts with other
contractors.”

ER&WM Reply:

The fact that a soil LCS can not be found that contains all
of the metals of interest does not justify not using a soil
LCS of any kind. Soil samples that contain certified
concentrations of most if not all CLP TAL metals can be
obtained commercially (e.g. Environmental Research
Associates). An LCS soil sample(s), containing as many
pertinent analytes as possible, should be prepared and
analyzed with each batch of ER&WM soil samples.
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ER&WM does not accept TCT’S interim decision with EG&G Rocky
Flats of only adding a notation to the narrative indicating
that a soil LCS was not available. It is requested that
TCT; (a) determine which of the relevant analytes cannot be
obtained in LCS soil matrix form, (b) obtain a soil LCS that
contains as many pertinent analytes as is commercially
available, and (c) submit a written plan that outlines how
TCT will prepare LCSS for all future batches of ER&WM soil
samples.

DESK AUDIT FINDING #l will remain open pending an acceptable
response from TCT.

2. DESK AUDIT FINDING #2

EG&G Rocky Flats Audit Finding:

Audit question #21 on page 5 of EG&G Rocky Flats’ inorganic
laboratory surveillance checklist states; “If automatic
pipets for standards preparation are used, are the pipets
calibrated on a regular basis?” The EG&G Rocky Flats’
auditor (William t4eise),listing Mark Schrader of TCT as his
source, states; “The automatic pipets are calibrated yearly.
The auditor noticed during the audit that pipet MP#9 was not
calibrated within the past year.”

TCT Response:

“Automatic pipet MP#9 wastaken out of service during the
audit.”

ER&WM Reply:

The EG&G Rocky Flats’ finding that, as of March 1994, TCT
calibrates their automatic pipets on a yearly basis is
either; (a) erroneous, or (b) in direct conflict with
written statements made by TCT in February of 1994. In a
corrective action response (see GRT-04-94) to a 1993 ER&WM
inorganic audit finding, TCT, by way of written
correspondence (dated February 3, 1994), stated the
following:
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“Automatic pipets are currently calibrated at six
month intervals. These pipets will be checked against
that calibration on a daily basis at time of use. A
log will be maintained documenting the daily

“,calibrations. All the manufacturer’s recommendations
for tolerances will be used. Upon failure to meet,
calibration specifications, the pipet will be marked
“out of service” until it has been repaired.
Increased use of Class A volumetric pipets will also
be implemented.”

It is requested that TCT submit a written correspondence
that; (a) explains the conflicting statements that appear to
have been made to two separate audit teams, (b) delineates
the automatic pipet calibration procedure that is actually
employed by TCT, (c) details personnel training in regard to
the automatic pipet calibration procedure, and (d) describes
the process that TCT uses to verify that the automatic pipet
calibration procedure is being correctly followed by TCT
personnel. Furthermore, it is requested that TCT submit;
(a) a list of all automatic pipets employed by TCT,
including all pertinent information for each pipet (i.e.,
manufacturer’s name, pipet type, pipet volume-or volume
range, pipet identification number, and the manufacturer’s
recommended tolerance limits), and (b) copies of all logbook
entries documenting the daily automatic pipet calibration
checks performed by TCT from February 3, 1994 until the
present.

DESK AUDIT FINDING #2 will remain open pending an acceptable
response from TCT.

v. CONCLUSION

With the exception of two findings outlined in the EG&G Rocky Flats
report, it is my recommendation that ER&WM concur with the inorganic

““ finding resolutions agreed upon by EG&G Rocky Flats and TCT. Details of
the two exceptions are delineated in section IV of this report. TCT
should not receive full ER&WM inorganic laboratory approval until such
time that; (a) EG&G Rocky Flats closes all of their inorganic audit
findings, and (b) TCT adequately addresses the two inorganic desk audit
findings outlined in this report.
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FORMEG6G-109O
“(w. 192) SUPPLIER EVALUATION/SURVEY FINDINGS

1----
Q Obsemation:

. —. ----

~u/;~ L CSJ GP<_.&7’J@..LLqd,___-....——..--.-.....-.”...—.... ...—.— ..—.—.,..-.—”———- .—.——..——-—...........”.
—

——
. .

I.

●Supplier must compiete section ii within 30 days of receipt

Corrective Action Response:
.— ..—

.—-—— . ..—
. .

+Su’mi-: Date:

Section iii to be compieted by Procurement Quality

Review of Corrective Action Response: Evaluated By: Date:
Cl Sati5factofy 0 Unsatisfactory

H Comments:
—— .—.—-—. ——. I

~ L—-”---- . ..——— .— ————.—...—.— ——... . . ... ..I

0 Finding Ciosed
Approved By Date:

failto: EG&G Idaho, Inc.,

VVMtecopy- Venclof/Supplier I%nk copy. Procurement Agent Yellow oopy. Procurement Ouality

ProcurementQuality, P.Cl. Bqx 1625, IdahoFalls,ID83415-2083
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‘&’& .=EzzE Idaho,tne

FORM EG.3G-1OS4
(i%.. e-93) SUPPLIER QUALIN ASSURANCE SYSTEM SOURCE EVALUATION

contacts: QualRy: /771(Nfl.t?~ R, 777flVlS (’m6d

Management: Sales:

Phone No: 317 4W - 08S0 /-2m-377- 73*

Facility information: (pnnapd productor WV&) /711/77L Y7W7L LA 13NBT3KY 5EKVKE5

Code starnp~lndustry certificates @SME, NRC, etc.) /w4fi

Statedquality program: A/LW-/ Quality Manual No: @P-~~-j~u Revision: ff~lL % ~’

1.

2.

3.

4.

5.

6.

7.

8.

9.

0.

1.

2.

Review
Quality Element rating

Organization 5 11.
QuaIii assurance program - T 12.

Design control m 13.

Procurement document control T 14.

Instruction, procedures and drawings s 15.
Document control F 16.

Control of purchased items and se~ices ~ 17.

Identification and control of items T 18.

Control of processes T 19.

inspection T

NOTES

Mark each of the quality elements listed above, that are not applicable

Quality Element

Test control

Control of measuring and testequipment

Handling storage and shipping

Inspection test and operating status

Control of nonconforming items

Corrective action

Quality assurance records

Audits

Othec l!UKIWV/C/’4K6A)V {L

to this evaluation with an N/A.

For those quality elements thatare applicable, rate each eiement as follows:
S = Satisfactory M = Marginal U = Unsatisfactory

Results of review _ Approved & Conditionally approved _ Disapproved

Describe marginalhnsatisfactory EitkI@: (add additionalmmments on reverse aide) SEE i7T7WCff.EO lJ/VRii/7/YIC_

t3ff7LUH77DN FdK i77ffA35JffRLflF~JVQL

Evaluation type: _ Initial &Annual _ Periodic

7
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QUALITY SUPPLIER APPROVAL
FORM EG.3G.1095 (Rev. 11/85)

Purchase Order/Subcontract No. 19DD 21

Supplier ~C7 ST ~dffl~
} 7~ .

Address ~f e~; ,

S.A.lBuyer Q.E. Review

Program/Material

1. The Supplier is listed on: -

Approved Supplier’s List (EG&G): QA System ffy~fl~ti~fl fl~_/ cf?L .::1
ASME Certified Supplier’s List: Stamp Exp. Date QA System

CASE Registec QA System

2. The Supplier has a satisfactory performance record: (Ref: Supplier Perf. Rpt.)

3. Has the potential supplier’s performance (quantitative data and corrective action
responsiveness) been evaluated? ~ Yes 5 No

4. Has the potential supplier’s Quality or Inspection Manual been evaluated? ~ Yes •! Nc

5. Is source survey required? ❑ Yes ~ No

The abovesupplier is considered qualified to perform the tasks specified in the indicated
Purchase Order/Subcontract.

Quality Procurement Signature

White - Quality Yellow - Requester


