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éi DAMES & MOORE A4 PROFESSICSAL LIMITED PARTNERSHID

7101 WISCONSIN AVENUE, SUITE 700 BETHESDA, MARYLAND 208154870
(301} 652-2215 TELEX: 315528 -

June 22, 1989

Mr. Randy Sturgeon

Remedial Enforcement Section (3HW16)
U.5. Environmental Protection Agency
Region ITI

241 Chestnut Building

Philadelphia, PA 15107

Re: Packer Testing at the
Virginia Wood Preserving Site
Richmond, Virginia

Dear Randy:

We have completed our evaluation of the downhole geophysical
logs developed from the two deep production wells on June 9,
1989, and the two downhole videotapes obtained on June 15, 1989.
As a result, the intervals identified on the attached sheet have
been selected for packer settings in the testing scheduled to
commence on June 26, 1985. As per your regquest, copies of the
geophysical logs were previously sent to Mr. Alan Giles of GRC
for his evaluation.

Should you have any gquestions or comments regarding the
attached information, please contact either Mark McBride of this
office or myself.

Sincerely,

DAMES & MOORE

John O, Osgood
Project Manager

JOO/ kmb
Attachment
ce:  Tucker Mooreshead, Earth ﬁaéa Inc.

Al Giles, GRC ..
Chris Kupfer, Dames & Moore
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RECOMMENDED PACKER

Well PW-01

Depths are to TOP of packer

From (fi)

i5
65
115
165
les

Well PW--02

65
115
165
215
243

STING INTERVALS, VA WOOD PRESERVERS

Comments

To test
(Bottom

Deflate

Depths are to TOP of packer

From (ft) .

i5

65
115
165
215
265
315
365
415
415

o (fty

65

115
165
215
265
315
365
415
465
484

leakage at bottom of casing.
of casing 48 ft.)

-bdttom ﬁéékér: same setting above.

Comments

To test
{Bottom

Deflate

leakage at bottom of casing.
of casing 24 ft.)

bottom packer; same setting above.

Samples will be collected from each interval, from the water table
surface and the bottom of each well.

- --AR301315




- DAMES & MOORE 3 PROFE~=iONAL LIMITED FARTNER»HIT

7i01 WISCONSIN AVENUE, SUITE 700, BETHESDA, MARYLAND 20814-4570
(3013 652-2215 TELEX: 315528 -

July 5, 1989

Mr. Randy Sturgeocn

Remedial Enforcement Section (3HWis)
U.S8. Environmental Protection Agency
Region IIT

84) Chestnut Building

Philadelphia, PA 19107

Re: Modifications to

Rentokil Work Plans
Dear Randy:

This letter summarizes the major deviations to approved work
plan procedures that were made during field activities at the
Virginia Wood Preserving Site in Richmond, Virginia. All of
these changes were discussed previocusly with yeu and were
accomplished under the observation of the EPA oversight
contractor.

1. Well DM=-11l(B) was moved approximately 50 feet closer to
the rear fence line than was originally planned. This
was due to excessively wet field conditions which
prevented access to the original staked point.

2. Well CM-16 was moved approximately 50 feet north of the
originally planned location. This was due to wet field
conditions, 1limited accessibility and potential
interference with the railroad right-of-way.

3. It was not possible to collect shallow (0-12 inches)
soil samples using a hand auger due to hard ground
conditions. Consequently, these samples were collected
using a pickax.

4. All shallow wells designed to monitor groundwater above
the hardpan were constructed without protective
casings. Water tables encountered during drilling were
high and would have been above the base of the
protective casings. If the casings had been utilized,
potential ILAPLES would have been excluded from the
wells and, therefore, could not have been monitored.

Protective posts were placed in appropriate locations
around the shallow wells to substitute for the
protective casings. Locking caps were welded to the 2-
inch casings since the protective casings were not
used.

OFFILES wﬂg-m,nwms o ﬂRSO l 3’ 6




9% DAMES & MOORE . . oo

Mr. Randy Sturgeon

July 5,
‘Page 2

1¢C.

1989

All shallow borings which did not penetrate the hardpan
were backfilled with cuttings instead of with clean
£ill mateérials. No adverse conditions are expected to
result from this action since the borings did not
breach the integrity of the hardpan and they were only
3 to 5 feet in depth. All borings and wells which
penetrated the hardpan were backfilled with grout.

211 wastewaters produced during drilling and well
development were drummed and/or discharged ¢o the
concrete helding pond. They were subsequently consumed
during ongeing wood preservation processes.

Sample containers used were wmodified according te the
revised Table B.III.9-1 (see attached). These changes
were necessary in order to add regquirements for
analytical parameters that were not previously
identified, to provide additicnal samples for the
subcontracted chemical laboratories, and to provide
substitutes for container sizes which were not
available through CompuChem Laboratories.

The velume o©of scil sample collected and the number of
containers required for each sgample were modified as
presented in Table B.III.S-2 (see attached). These
changes were made in order to provide split samples
with EPA for duplicate chemical analysis.

The split soil sample collected by the EPA oversight
contractor above the hardpan at DM-15 was taken from an
offset sampling position which was not the same as that
collected by Dames & Moore. Consequently, the sample

-was not a duplicate of the sample collected by Dames &

Moore at this location. This was due to the fact that
the EPA schedule for split sampling was unavailable at
the time the shallow portion of DlM=-15 was constructed.

The 3jar headspace test was used to screen samples
collected from DM 11B at 6=-8 ft and 8-1¢ ft in place of
the UV Spectroflucrometer immediately after collection
due to difficulties encountered in setting up the UV
Spectrofluorometer. Portions of these samples were
subsequently containerized, refrigerated, and
rescreened with the UV Spectrofluorometer the next day
for confirmation purposes.

e = . . . . . .. BAR301317




% DAMES & MOOR_E Y b T E PN VA N t\ e e

Mr. Randy Sturgeon ' —
July 5, 1989 .

Page 3 h

Sanmple DM 11B 6-8 ft, which was a nondiscriminatory
sample, was sent for analysis upon collection. Sample
DM 11B 8-10 ft registered negatively by both screening
methods and was not sent for analysis.

11. Two of the three wells evaluated during Task 1 were
abandoned by removing the steel casings while
backfilling the holes with grout. This was done in
coordination with you and the oversight contractor.
The remaining well, a large dlameter concrete cased
well, is to be abandoned by methods previously approved
by you. This will be accomplished upon completion of
subcontractor negotiations. We will notify you priorxr
to any action taken.

Please contact me if you have any questions- or comments
regarding these issues.
Sincerél&}
DAMES & MOORE

/“ﬂ"g;; 0. Osgocd
Project Manager

JO0/kmb

cct: D. Anderson
J. Przybylinski

.. ... ... _ _ _AR301318
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V%‘DAA.M'ES & MOORE A PROFESSIONAL LIMITED PARTNERSHIP

7101 WISCONSIN AVENUE, SUITE 'ma;BzmazéA, MARYLAND 2814-487C
(301) 652-2215 TELEX: 315528 ' -

June 19, 1989 .

Mr. Randy Sturgeon

Remedial Enforcement Section (3HW16)
U.S. Environmental Protection Agency
Region IIT i

841 Chestnut Building

Philadelphia, PA 19107

Re: Medifications to
Rentokil QAPiP

Dear Mr. Sturgeon:

This letter is related to changes which must be made to the
Quality Assurance Project Plan (QAPjP) as currently written. The
changes are necessitated as a result of corrections regquested by
ocur laboratory subcontractor, CompuChem Laboratories to informa-
tion they supplied us which was subsequently discovered to be in
error. The changes are minor and will have no impact on the
scope of work or quality assurance cbjectives for the project.

The following required changes should be made to Table 8-2

found on page 8-3 of the QAPjP: .
(o} The TOC analysis will be performed by Northeastern
Analytical Corporation (NAC) rather than CompuChen
Iaboratories;

=) The BOD analysis will be performed following EPA method
#405.1, which is eguivalent to SM #507 and for which an
S0P was provided in Appendix D:

) The COD analysis will be performed following EPA method
$410.4, the SOP of which was provided in Appendix D,
rather than #410.1;

o The TEKN analysis will be performed following EPA method
$351.2 rather than #351.2, and a replacement SOP is
enclosgsed;

o The CLP-Organics SOW was last revised on 2/88 and this
methodeology will be followed; and

o The CLP-Inorganics SOW was last revised on 7/88 and
this methodology will be followed.

OFFICE = WORLDWIDE
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The following change should be made to Section 6.3, which is
found on page 6-5:

o]

exceeded."

The sentence "Samples will be shipped directly from the

‘field to the laboratory performing the analysis in

order to minimize shipping times and, thus, mnminimize
the chance of holding times being exceeded" should be
changed to read "Samples will be shipped from the field
to CompuChem Laboratories where they will receive a
CompuChem identification number for sample tracking
purposes. Samples to be analyzed by one of CompuChem's
subcontracting laboratories (i.e., ChemWest Analytical
Laboratories or Northeastern Analytical Corporation)
will in general be repackaged and shipped to the
subcontractor laboratery by CompuChem after having
received CompuChem's identification number. The only
exception will be samples for analyses that have
sensitive holding times {e.g., BOD, total phosphorus),
which will be shipped directly to the laboratory
performing the analysis so that holding times are not

Amended copies of page 6-5 and Table 8-2 containing these
changes are enclosed for your review and the project record.

Dames & Moore assumes that EPA will find these modifications
acceptable, since they do not materially affect the data
collection effort. "Please call if this assumption is incorrect,
or if you have questions or comments.

Sincerely,
DAMES & MOORE
John 0. Csgood
Project Manager

J. Przybylinski
D. Anderson

S . AR301323




TABLE 8-2

Analytical Methods

Laboratory
~ Performing
Analytical Group Methodd Analysis
TCL volatiles CLP - Organics SOW CompuChem
TCL semivolatiles CLP - Organics SOW CompuChem
TCL pesticides/PCBs CLP - QOrganics SOW CompuChem
TAL metals including, arsenic, CLP - Inorganics SOW ' CompuChem
chromium, copper, and zinc
Dioxins and furans EPA-5W-846 - Method 8280, ChemWest — -~ = ——
Isomer Specific
TOC EPA-600 #415.1 NAC
BOD EPA-600 #405.1 NAC
COD EPA-600 #410.4 ChemWest
TKN " EPA-600 #351.3 NAC
T5S EPA-600 #160.2 NAC
TDS ' EPA-600 #160.1 NAC
Hardness EPA-600 #130.2 ChemWest
Phosphorus, Total EPA-600 #365.2, Procedure NAC
{00665)
Alkalinity EPA-600 #310.1 ChemWest
Thiocyanate SM #412K ChemWest
3References: =

- 1. CLP SOW - Organics
EPA Contract Laboratory Program. Statement of Work for Organics Analysis,
N}ulti-Media, Multi-Concentration. 10/86. Revised 1/87, 2/87, 7/87, 8/87,
2/88. '

2. CLP SOW - Inorganics .
EPA Contract Laboratory Program. Statement of Work for Inorganics
Analysis, Multi-Media, Multi-Concentration. SOW No. 787. Revised 7/83.

3. EPA-SW-846 - Test Methods for Evaluating Solid Waste, 3rd edition, Nov.
1986. :

4, EPA 600/4-79-200 - Methods for Chemical Analysis of Water and Waste,
March 1979.

5. SM = Standard Methods for the Examination of Water and Wastewater, 16th
edition. Approved by EPA in 40 CFR 136.3, Table IB.

S 3 AR30132Y




When the laboratory receives the samples, the chain-of-custody forms will be
signed and the date and time recorded by the laboratory sample custedian. The
-sample custoedian will immediately inspect the shipment for damage and
completeness, and report any problems to the Dames & Moore sample shipper. The
laboratory sample custodian will then complete all the appropriate lab tracking
sheets and logs.

6.3 LABORATORIES

The laboratory sample custodian is responsible for the custody of samples
from the time of sample receipt to the time of sample discard. The contracted
analytical laboratories have established SOPs for sample handling, storage, and
dispersement for analysis. These are detailed in laboratory SOPs and include
examples of the Sample Receiving and Tracking Information Sheet, Sample Logging
Sheets, and Laboratory Assignment Sheet, etc. Samples will be shipped from the
field to CompuChem Laboratories where they will receive a ~ CompuChem
identification number for sample tracking purposes. Samples to be analyzed by one
of CompuChem's subcontracting laboratories (i.e,, ChemWest Analytical
Laboratories or Northeastern Analytical Corporation} will in general be repackaged
and shipped to the subcontractor laboratory by CompuChem after having received
CompuChem's identification number. The only exception will be samples for
analyses that have sensitive holding times (e.g., BOD, total phosphorus), which will
be shipped directly to the laboratory preforming the analysis so that holding times
are not exceeded. The chain-of-custody procedures employed by the laboratories
are detailed in their respective Quality Assurance Plans.

-~ ,, | 6-5 - AR301325




NITROGEN, KJELDAHL, TOTAL B}
Method 351.3 (Colorimetric; Titrimetric; Potentiometric)

STORET NO. 00625

1. Scopeand Application

1.1 This method covers the determination of total Kjeldahl nitrogen in drinking, surface and
saline waters, domestic and industrial wastes. The procedure converts nitrogen
components of biological origin such as amino acids, proteins and peptides to ammonia,

___but may not convert the nitrogenous compounds of some industrial wastes such as
amines, nitro compounds, hydrazones, oximes, semicarbazones and some refractory
tertiary amines.

12 Three alternatives are listed for the determination of ammonia after distillation: the
titrimetric method which is applicable to concentrations above 1 mg N/liter; the
Nesslerization method which is applicable to concentrations below I mg N/%iter; and the
potentiometric method applicable to the range 0.05 to 1400 mg/1.

1.3 This method is described for macro and micro glassware systems.

2. Definitions .

2.1 Total Kjeldah! nitrogen is defined as the sum of fres-ammonia and organic nitrogen
compounds which are converted to ammonium suifate (NH,),SQ,, under the conditions
of digestion described below.

2.2 Organic Kjeldahl nitrogen is defined as the difference obtained by subtracting the free-
ammonia value (Method 350.2, Nitrogen, Ammonia, this manual) from the total
Kjeldahl nitrogen value, This may be determined directly by removal of ammonia before
digestion.

3.  Summary of Method

3.1 The sample is heated in the presence of conc. sulfuric acid, K,80, and HgSO, and
evaporated until SO; fumes are obtained and the solution becomes colorless or pale
yellow. The residue is cooled, diluted, and is treated and made alkaline with a hydroxide-
thiosulfate solution. The ammonia is distilled and determined after distillation by
Nesslerization, titration or potentiometry.

4,  Sample Handling and Preservation

4.1 Samples may be preserved by addition of 2 ml of conc. H,80, per liter and stored at 4°C.
Even when preserved in this manner, conversion of smganic nitrogen to ammonia may
occur. Preserved samples should be analyzed as soon as possible.

5. Interference

5.1 High nitrate concentrations (10X or more than the TKN level} result in low TKN
values. The reaction between nitrate and ammonia can be prevented by the use of an
anion exchange resin (chloride form) to remove the nitrate prior to the TKN analysis.

Approved for NPDES

Issued 1971
Editorial revision 1974 and 1978

351.3-1
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Apparatus

6.1

.6.2

6.3

Digestion apparatus: A Kjeldahl digestion apparatus with 800 or 100 ml flasks and
suction takeoff to remove SO, fumes and water.

Distillation apparatus: The macro Xjeldah! flask is connected to a condenser and an
adaptor so that the distillate can be collected. Micro Kjeldahl steam distiliation
apparatus is commercially available.

Spectrophotometer for use at 400 t0 425 nm with a light path of 1 cm or longer.

Reagents

7.1

7.2
7.3

7.4
7.5
7.6

7.7

7.8
7.9

7.10

Distilled water should be free of ammonia. Such water is best prepared by the passage of
distilled water through an ion exchange column containing a strongly acidic cation
exchange resin mixed with a strongly basic anion exchange resin. Regeneration of the
column should be carried out according to the manufacturer’s instructions.

NOTE 1: All solutions must be made with ammonia-free water.

Mercuric sulfate solution: Dissolve 8 g red mercuric oxide (HgO) in 50 ml of 1:4 sulfuric
acid (10.0 ml conc. H,SO, : 40 m} distilled water) and dilute to 100 m] with distilled
water.

Sulfuric acid-mercuric sulfate-potassium sulfate solution: Dissolve 267 g K,SO, in 1300
ml distilled water and 400 ml conc. H,SO,. Add 50 m! mercuric sulfate solution (7.2) and
dilute to 2 liters with distilled water. .

Sodium hydroxide-sodium thiosulfate solution: Dissolve 500 g NaOH and 25 g
Na,5,0;05H,0 in distilled water and dilute to 1 liter.

Mixed indicator: Mix 2 volumes of 0.2% methy! red in 95% ethanol with 1 volume of
0.29 methylene blue in ethanol. Prepare fresh every 30 days.

Boric acid solution: Dissolve 20 g boric acid, H;BO,, in water and dilute to 1 liter with
distilled water. )

Sulfuric acid, standard solution: (0.02 N) 1 ml = 0.28 mg NH,-N. Prepare a stock
solution of approximately 0.1 N acid by diluting 3 m! of conc. H,SO, (sp. gr. 1.84) to 1
liter with CQO.-free distilled water. Dilute 200 m! of this solution to 1 liter with CO,-free
distilled water. Standardize the approximately 0.02 N acid so prepared against 0.0200 N
Na,CO, solution. This last solution is prepared by dissolving 1.060 g anhydrous Na,CO;,
oven-dried at 140°C, and diluting to 1 liter with CO,-free distilled water.

NOTE2: An alternate and perhaps preferable method is to standardize the
approximately 0.1 N H,50, solution against a 0.100 N Na,CO; solution. By proper
dilution the 0.02 N acid can the be prepared.

Ammonium chloride, stock solution: 1.0 m! = 1.0 mg NH;-N. Dissolve 3.819 g NH,Cl
in Watef and make up to 1 liter in a volumetric flask with distilled water.

Ammonium chioride, standard solution: 1.0 ml = 0.01 mg NH;-N. Dilute 10.0 mi of the
stock solution {7.8) with distilled water to 1 liter in a volumetric flask.

Nessler reagent: Dissolve 100 g of mercuric iodide and 70 g potassium iodide in a small
volume of distilled water. Add this mixture slowly, with stirring, to a cooled solution of
160 g of NaOH in 500 m of distilled water. Dilute the mixture to I liter. The solution is
stable for at least one year if stored in a pyrex bottle out of direct sunlight.

351.3-2
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g.1

8.2

NOTE 3: Reagents 7.7, 7.8, 7.9, and 7.10 are identical to reagents 6.8, 6.2, 6.3, and 6.6
described under Nitrogen, Ammonia (Colorimetric; Titrimetric; Potentiometric-
Distillation Procedure, Method 350.2). -

8. Procedure

The distillation apparatus should be pre-steamed before use by distilling a 1:1 mixture of

distilied water and sodium hydroxide-sodium tkiosulfate solution (7.4) until the distillate

is ammonia-free. This operation should be repeated each time the apparatus is out of

service long enough to accumulate ammonia (usually 4 hours or more).

Macro Kjeldah] system

8.2.1 Place 2 measured sample or the residue from the distillation in the ammonia
determination (for Organic Kjeldahl only) into an 800 ml Kjeldahl flask. The
sample size can be determined from the following table:

Kjeldah! Nitrogen Sample Size
in Sample, mg1 - ml
0-5 . 500
5-10 250
10-20 100
20-50 50.0

50-500 250

Dilute the sample, if required, to 500 ml with distilled water, and add 100 m!
sulfuric acid-mercuric sulfate-potassium sulfate solution (7.3). Evaporate the
mixture in the Kjeldahl apparatus until 8O, fumes are given off and the solution
turns colorless or pale yellow. Continue heating for 30 additional minutes. Cool the
residue and add 300 m] distilled water.

8.2.2 Make the digestate alkaline by careful addition of 100 ml of sodium hydroxide -
thiosulfate solution (7.4) without mixing.

NOTE 5: Slow addition of the heavy caustic solution down the tilted neck of the

digestion flask will cause heavier solution to underlay the aqueous sulfuric acid

solution without loss of free-ammonia. Do not mix until the digestion flask has
_ -been connected to the distillation apparatus.

8.2.3 Connect the Kjeldahl flask to the condenser with the tip of condenser or an
extension of the condenser tip below the level of the boric acid solution (7.6) in the
réceiving flask, .

8.2.4 Distill 300 m! at the rate of 610 ml/mm into 50 ml of 2% boric acid (7.6)
eon:amcd in a 500 m) Erlenmeyer flask.

8.2.5 Dilute the distiliate to 500 ml in the flask. These flasks should be marked at the 350
and the 500 ml volumes. With such marking, it is not necessary to transfer the
distillate to volumetric flasks. For concentrations above 1 mg/1, the ammonia can
be determined titrimetrically. For concentrations below this value, it is determined
colorimetrically. The potentiometric method is apphcable to the range 0.05 to 1400

mg/1.

351.3-3




8.3 Micro Kjeldahl system

g4

8.3.1 Place 50.0 ml of sample or an aliquot diluted to 50 m! in a 100 m} Kjeldahl flask
and add 10 m! sulfuric acid-mercuric sulfate-potassium sulfate solution (7.3).
Evaporate the mixture in the Kjeldahl apparatus until SO, fumes are given off and
the solution turns colorless or pale yellow. Then digest for an additional 30
minutes. Cool the residue and add 30 m! distilled water.

8.3.2 Make the digestate alkaline by careful addition of 10 ml of sodium hydroxide-
thiosulfate solution (7.4) without mixing. Do not mix untﬂ the digestion flask has
been connected to the distillation apparatus.

8.3.3 Connect the Kjeldahl Rask to the condenser with the tip of condenser or an
extension of the condenser tip below the level of the boric acid solution (7.6) in the
receiving flask or 50 m! short-form Nessler tube.

8.3.4 Steam distill 30 i at the rate of 6~10 ml/min., into 5 ml of 2¢% boric acid (7.6).

8.3.5 Dilute the distillate to 50 ml. For concentrations above 1 mg/1 the ammonia can be
determined titrimetrically. For concentrations below this value, it is determined
colorimetrically. The potentiometric method is applicable to the range 0.05 to 1400
mg/1.

Determination of ammonia in distillate: Determine the ammonia content of the distillate

titrimetrically, colorimetrically, or potcnnomctncally, as described below.

8.4.1 Titrimetric determination: Add 3 drops of the mixed indicator (7.5) to the distillate
and titrate the ammonia with the 0.02 N H;SO, (7.7), matching the endpoint
against a blank oontammg the same volume of distilied water and H,BO, (7.6)
solution.

8.4.2 Colorimetric determination: Prepare a series of Nessler tube standards as follows:

ml of Standard
1.0 ml = 0.0] mg NH,-N ' mg NH~-N/50.0 ml

0.0 0.0

0.5 0.005
1.0 0.010
2.0 0.020
40 0.040
5.0 0.050
8.0 0.080
10.0 0.10

Dilute each tube to 50 m! with ammonia free water, add 1 ml! of Nessler Reagent
(7.10) and mix. After 20 minutes read the absorbance at 425 nm against the blank.
From the values obtained for the standards plot absorbance vs. mg NH;-N for the
standard curve. Develop color in the 50 ml diluted distillate in exactly the same
manner and read mg NH;-N from the standard curve.

8.4.3 Potentiometric determination: Consult the method entitled Nitrogen, Ammonia:
Potentiometric, Ion Selective Electrode Method, (Method 350.3) in this manual.

8.4.4 It is not imperative that all standards be treated in the same manner as the samples.
It is recommended that at least 2 standards (2 high and low) be digested, distilled,
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and compared to similar values on the curve to insure that the digestion-distillation .
technigue is reliable. If treated standards do not agree with untreated standards the
operator should find the cause of the apparent error before proceeding.

Calculation
9.1 If the titrimetric procedure is used, calculate Total Kjeldahl Nitrogen, in mg/1, in the
original sample as follows: ‘
TKN, mg/1 = & = BN X F x 1,000
where: . B o )

A = milliliters of standard 0.020 N H, SO, solution used in titrating sample.
B = milliliters of standard 0.020 N H,SO, solution used.in titrating blank.
N = normality of sulfuric acid solution.

F = milliequivalent weight of nitrogen (14 mg).

S = milliliters of sample digested.

If the sulfuric acid is exactly 0.02 N the formula is shortened to:

92 If the Nessler procedure is used, calculate the Total Kjeldahl Nitrogen, in mg/1, in the
original sample as follows: '

TKN, mg/) = $A = B) x 280
) = ———

Ax:.ooox B
D C

TKN, mg/l =

where:

A = mg NH N read from curve.

B = m! total distillate collected including the H,BO,.
C = ml distillate taken for Nesslerization.

D = ml of original sample taken.

9.3 Calculate Organic Kjeldahl Nitrogen in mg/1, as follows:
Organic Kjeldahl Nitrogen = TKN -(NH;-N.)

351.3-5
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9.4 Potentiometric determination: Calculate Total Kjeldahl Nitrogen, in mg/1, in the
: - original sample as follows:

B
TKN,mg/l = 5 X A

where: -
A = mg NH-N/1 from electrode method standard curve.
B = volume of diluted distillate in ml.
D = ml of original sample taken.
10. Precision - - - S
10.1 Thirty-one analysts in twenty laboratories analyzed natural water samples containing
exact increments of organic nitrogen, with the following results:

Increment as Precision as Accuracy as
Nitrogen, Kjeldahl Standard Deviation Bias, . Bias,
mg NAliter mg N/hiter _9'_3_ mg N/liter
0.20 e . 0197 +15.54 +0.03
0.31 0.247 + 545 +0.02
4.10 1.056 + 1.03 +0.04
4.61 1.191 - 1.67 -0.08

(FWPCA Method Study 2, Nutrient Analyses)
Bibliography
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APPENDIX B-~1 ) ] .

The following tables (B-1.2 through B-1.29) present the chemical anlaysis
data from samples collected fromi‘soils (2 through 11), groundwater (12 through 21),
surface water (22 through 2%), bottom sediment (25 and 26), and sewer water (27
and 28). Only the analytes that were detected at least once are reported in these
tables. Table 29 presents the resuts of field physical/chemical analyses (e.g.,
temperature, pH, conductivity).

The CLP laboratory uses a number of data qualifiers, which are found to be
right of table values. These qualifiers are presented in Table B-1.1. With regard to
organic analytes, the letter to the left of the chemical name indicates the

following:
v = Volatile compounds,
Band A = Semivolatile compounds. -
P = Pesticides and PCBs.

In addition, the following are used in the data tables: 7 _
NA = Notanalyzed, .

BDL = Below Detection limit (BDL is accompanied by the detection

limit in groundwater, surface water, and sediment tables).

Blank Space Below Detection Limit. : : - : - =

1] = Value is greater than or equal to instrument detection limit,
but less than the contract required limit.

PorF = Indicates the Method of Analysis (inorganics only).

— e - Bt __AR30133y




TABLE B-1.1

CLP Laboratory Data Qualifiers
That May be Used in the Datatables

Quaiifier B

Deifinition

- - 3 L

Qualifier

Definition

Inorganic Chemical Data2

Organic Chemical Datab

B ~ Reported value is U - Analyzed for, but not
less than CRQL, but " detected.,
greater than IDL.

U Compound was analyzed J Value is estimated,
for, but not detected. either for a tentatively

identified compound

(TIC) or when a compound
is present, spectral
identification criteria

are met, but the value

is less than CRQL.

E Value is estimated C Pesticide results were
due to matrix inter- confirmed by GC/MS.
ferences. : ‘

M Duplicate injection
precision criteria
not met.

N Spiked sample recovery B Analyte found in
not within control associated blank as
limits. well as in sample.

S .. Reported value was E Concentration exceeds
determined by the calibration range of
Method of Standard GC/MS instrument.
Additions {(MSA).

W Post-digestion spike D Compound identified

- AA analysis is out of in an analysis at a
control limits, while secondary dilution
sample absorbance is factor.
less than 50% of spike
absorbance.

* Duplicate analysis was A The TIC is a suspected
not within control aldolcondensation
lirnits. product,

+ Correlation coefficient X Additional flags defined

MSA was less than 0.

995. separately.

8CLP SWO for Inorganics (EPA, 1987).
bCLP SOW for Organics (EPA, 1987).
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APPENDIX B-2

Quality Assurance and Quality Control Activities and

Evaluation Results

B.2.] Overview

This Appendix summarizes the findings of Quality Assurance (QA) and Quality
Control {QC) activities carried out during the groundwater investigation for the
VWP Site. 1t also summarizes the laboratory audit results and the chemical data
quality assurance review of laboratory reported data for the analyses of
environmental media including soils, sediments, surface water and groundwater.
Audits conducted during the investigations included a {field audit during
groundwater sampling and onsite laboratory audits of contract laboratories--
namely ChemWest Analytical Laboratories, Inc., Sacramento, California, and
Northeastern Analytical Corporation, Marlton, New Jersey. These twa laboratories
were subcontracted by CompuChem Laboratories, Inc., Research Triangle Park,
North Carolina, which is a participant in EPA Contract Laboratory Program (CLP).
As such, CompuChem Laboratories, Inc. Is subject to EPA's quarterly performance
sample analysis evaluation. A copy of each audit report for the field operations
during groundwater sampling, as well as laboratory audits and performance
evaluation report by EPA for CompuChem Laboratories, Inc., is presented in
attachments B.2-1, B.2-2, B,2-3, and B.2-4 respectively. Review findings for each
audit activity, as well as chemical data review, is discussed below.

B.2.2 Sampling Procedures and Custody

Special sampling procedures were observed to minimize the chances of
sample contamination and cross-contamination and to maintain integrity as
specified in the QA Project Plan. These procedures included the Ifollowing
techniques:

® Use of decontaminated sampling equipment (teflon bailer) at each

sampling point andfor well.

L) Use of decontaminated sampling equipment. Before use, the equipment

was wrapped to preseve decontamination measures.

] Use of sample containers prepared by the Contractor laboratory,

CompuChem Laboratories, Inc., which were accompanied by chain-of-

B-221 .. __ .  .AR301388




custody forms. Chain-of-custody procedures followed each container

from sampling to the laboratory.

] Use of overnight delivery service for shipment of samples to the
analytical laboratory..

] Use of ™rip blank” samples to monitor potential contamination of the

samples from and en route to the laboratory.

. Use of "field blank™ (rinse blank) samples to monitor ambient conditions

at the Site during sampling.

A field audit by the Dames & Moore Project Quality Assurance Officer (QAQ)
was conducted on July 11, 1989, during groundwater sampling to ensure compliance
of procedures stated in the Work Plan and QA Project Plan (Audit Report is
presented as Attachment B.2-1). Items that requiled clarification and/or
pro;ect team ‘in a tlmely manner. Oversxght dunng groundwater samplmg was
conducted by EPA contractor representative, Sandy M. Czarnecki of CDM Federal

Programs Corporation, Fairfax, Virginia.

B.2.3 Laboratory Analysis

The laboratories involved in the analysis of environrmental samples, analytical
parameters, container requirement, preservation, and holding time requirements
for analysis of water and soil and sediment are summarized in Tables B.3-1 and
B.3-2. A list of analytical parameters and/or the analytical group and the methods
employed for analyses and the laboratory performing the analyses are summarized
in Table B.3-3, These analytical methods, especially organic analytical procedures,
including dioxins and furans analyses, as well as the inorganic (metals) analyses,
involve QA/QC procédures to ensure data quality. The QA/QC procedures include
frequent instrument calibration and tuning, the use of method blank samples to
monitor for laboratory contaminants, and the use of matrix spike samples to

monitor matrix interference effects.

Dames & Moore conducted an audit of ChemWest Laboratories, Inc.,
Sacramento, California, on June 26, 1989, and Northeast Analytical Corporation,
Marlton, New Jersey on July 17, 1989, to ensure compliance of procedures stated in
the Work Plan, QA Project Plan and the laboratory QA plans. Report of these

- = B2z BR301389




6.

7.

Selected multi-media environmental samples and their duplicates
summarized in TableB.3-8 were submitted for analysis to the
laboratory to verify the consistency of field sampling and laboratory
analytical methods. The concentrations of analytes detected in the
sample and its coresponding duplicate are presented in Attachment B-1
data tables. Data reproducibility appears satisfactory for the majority
of the samples and their corresponding duplicates, Only a few metals,
volatile . and semiviolatile organic compounds show disparity in
concentration or identification between the sample and its duplicate
s0il and groundwater samples. This suggests the possibility of a
coniribution of these constituents from laboratory or field sources.
Variation in concentration of dibenzofuran, as well as other organic and
metal constituents in soil, may be associated with the heterogeneity of
soil matrix. No pesticides were detected in the groundwater sample
and its duplicate. Disparity in concentrations of iron and calcium in
sediment sample and its duplicate may be associated with the variations
in natural background levels at the sediment sampling location(s).
Acetone detection in surface water samples may be associated with

laboratory contamination.

Some groundwater samples required dilution to adequately quantify
certain analytes present at elevated concentrations. The lsboratory
diluted these samples to ensure that the analyte in question is within
the established linear range of the standard calibration curve, as well as
to prevent instrument saturation. All data were reported for the
established concentration of the original sample.

Laboratory reported information on each environmental matrix sample
analysis was reviewed to check the matrix spike recoverles, surrogate
compound recoveries, instrument calibration, and the use of proper CLP
flags. These checks were to ensure that no QC problems exist in the
data to question their validity. In cases when clarifications were
necessary, they were resolved with the laboratory or laboratories in a

timely manner to ensure data validity and data quality.

L B-2-6 _ AR30i1390




B.2.5 Data Management

The data generated during the investigation were reduced by Dames & Moore
" through a process of review and interpretation by professional geologists,
environmental scientists, and engineers. The laboratory data were compiled from
the original laboratory reported data into a Dames & Moore computer system to
summarize the results, The data entry sheets were reviewed for any franscription

errors, and corrections were made as necessary.
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ATTACHMENT B.2-1

Field Audit Report

Groundwater Sampling
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Project No. 17000~001

TARIE 11-1
System Adit Checklist
Field Operations

Date 2/11/89

Incation

Team
Members

Yes x

Yes X

Yes ¥

Yes X

‘Name & Signature

Virginia Wood Preserving  of Auditor/Quality /- .U ed
Site, Richmond, Virginja =  Assurance Officer . D)
Rertokil, Inc.

Jack Parrott ' Field Team Jack Paryott

Jeff Nededly Ieader

Ro 1) Is there a set of acoauntable field documents
checked out to the Site Manager?

Caments: ’

No 2) Is the transfer of field operations from the
Site Manager to field participants documented
in a log book?

Canmrent.s:

No 3) _Is there a writtern list of sampling locations

ard descriptions?
Comments:
No 4) Are samples collected as stated in the project

plan or as directed by the Site Manager?
Camnernts:
: ——

: id water, tan to brown)
~ Paged 3 »
Volume Temp. Conductivity ) ='3 !
f{oallons)  (°C) S{umhos) (units)
1.0 28.3 531 6.20
1.0 37.3 399 6.12
1




Yes x

Yes_x

Yes X

TAHLE 11-1 {(cont’d)

Purged

Volume Temp. Conductivity H
feallons) (CO) {umhos) {unjts)
As noted 20.3 747 6.28
in samplers 19.6 407 €.0
field log 19.0 330 5.63

0.4544 F"F-'BZOO

Are samples collected in the type of containers
specified in the project plan or as directed by
'tmesitenanager?

Aresanpl&pmer\;edasspecifiedintle
project plan or as directed by the Site

Arethenmber fraquency andtypeofsanpl&s
collected as specified in the project plan or
as directed by the Site Manager?

mTts:Wmuectedm




Yes x

Yes X

Yes X

Yes

Yes X

Yes X

Yes_ %

Yes

8)

8)

10)

11)

12)

-13)

14)

- .15)

TABLE 11-1 (ocont’d)

Are the nmber, frequency, ard type of measure-
mrtstakmasapacifieiintheprojectplanor
asduactadbyﬂ:esite}uanager"

~Palmer 1481-55
Are samples idmt.ifled with sample labels?
Comments:

Are blank ard duplicate samples properly
ident:.f:.ed‘*

,Are sanple and serial rl.mbe.rs forsanpla

split with other organmatlcns recorded in a

Is chain-of-custody documented and maintained?
Caments:

Areq:alztyasmra:nechedcspexfornaias

© One trip blank per shioment - ¥TB71189
Are photographs documented in logbooks as
required?
Camrents: Not Applicable
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TAELE 11-1 (ocont’d) .

Yes % No 16) Are all doauaments accounted for?
Comments:

Yes = No X 17) Have any documents been voided?

Commettts:

Yes No X 18) Have any documents been destroyed?
Comments:

- | S .~ - . . . BR30139¢
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ATTACHMENT B.2-2

Laboratory Audit
ChemWest Analytical Laboratories, Inc.

Sacramento, California
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SACRAMENTO PC,W‘
OFFICE MEMORANDUM 47
&
ACTION INFO 7’” / &

To: John Osgood - WA%L File, ,///
———Surya Trazac—~¥AS =

X-Ref:

Date Jaly 33 393'9
From Ken Strom - SAC ) Reply Required By: )
Subiec; Laboratory Audit - CHEMWEST, Sacramento, CA i
Reference(s): : ’ B -

On 26 June, 1989 I audited CHEMWEST Analytical Laboratories in
Sacramento, CA. I found no deficiencies except that they do not refrigerate
their dioxin samples. SWB46 calls for cooling non-waste dioxin samples to
49C, The lab says that cooling these samples is unnecessary, and I don't
disagree. However, D&Y should be aware that these samples are not cooled,

The laboratory personnel that participated in the audit are shown in .
Attachment 1, CHEMWEST’s equipment is listed in Appendix A and Appendix B.

I completed the laboratory audit forms as you requested (see Attachment
2). I also prepared the following notes.

1. Sample Control (Audit items 1, 2, 3, &, 8, 14)

I audited their sample control gystem. The sample custodian was able
to guickly locate our sample (#3923) for this project. The storage
roor is not refrigerated.

Chain of custody forms accompany each sample and its extracts
throughout the analysis. The lab staff all expressed a pgood
understanding of their responsibilities for sample and data control.
Samples are kept In locked storage or in secured lab areas throughout : -
the life of the sample. |

2. Safety (Audit item 5)

They have a separate sample preparation room for dioxin samples. All
glagsware used for dioxin work and dioxin standards are kept in this
Toom.

K504.062
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SOP‘s (Audit items 6, 7, 12, 13)

CHEMWEST employs CompuChem’s SOPs, which are detailed and thorough.

CHEMWEST follows thesze SOPs, as shown by:

o The presence of appropriate SOPs in each lab area,

o Use of standard forms that document the sample preparation and
analysis steps taken, with supervisor check-off,

] Instrument logbooks at each instrument,

] Management review indicated by sign-off of reports,

) Completed project files available for review.

Our project file for sample #3923 includes:

Cover letter with four data summary tables,

Raw data from analysis of the "window defining” standards mix,
Raw data from multi-point calibration runs,

*Toxicity equivalency” calculations,

Sample raw data,

Shift standards raw data,

GC/MS instrument logbook page copies,

Chain of custody sheet.

Vaste Disposal (Audit item 9)

All wastes are incinerated or returned to the customer. All dioxin
samples are returned to the customer.

Glassware Cleaning Procedures (Audit item 10)
Standard SOPs are followed per EPA and Compucﬁem protocols,

o008 00000

at a 8

Data packages are put together by the data control manager. Each
package is reviewed by the GC/MS manager and the VP of Technical
Services before issuing the reports.

Method Detection Limit S a

Detection limits for dioxin are established for each sample following
EFA protocol.

Sample Holding Time _ . e e+ em

The times between sampling, receipt at the laboratory, extraction, and
analysis are recorded and reported. There is mno computerized sample
control system at CHEMWEST, so all such records are produced manually.

KS04.062 , —
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EVENT SEQUENCE FOR ON-SITE LABORATORY AUDIT .

Walk through laboratory to review:

1. Sample receiving and logging procedures.

2. Sample and extract storage area.

3. Procedures to prevent sample contamination.

4. Security procedure for laboratory and samples.

L Safely procedures.

6. Conformance to written SOPs. .

7. Instrument records and logbooks.

8. Sample and data control systems.

9. Procedures for hardling and disposing of hazardous materials.

10. Glassware cleam.ng procedures.

11. status of equipment and its availablllty

12. Technical ard managerial review of laboratory operation and data
package preparation.

13. Procedures for data handling, analysis, amd reporting.

14. Chaimof-custody procedures.

- Review of SOPs to assure compliance per Work Plan and Quality Assurance
Project Plan, Iaboratory QA Flan and requirements of the project.

The auditor(s) walks through the auxdit checklist for report preparation
parposes with the Laboratery Quality Assurance Officer and Project Manager

or their representative(s}. ¥

a S - AR301400




7101 Wisconsin Averme, Suite 700
Bethesda, Maryland 20814

Names of Andit Team: Kenneth A. Strom, Ph.D.
(auditor, technical expert)

Signature of Quality Assurance Officer:
(auditor, technical expert)

T . BR301L40]




I. INTRODUCTION

Project Name Rentokill RI/FS

Project Site Iocation Richmond, VA

Project Number 17000-001

Name and Iocation of Contract Laboratory Being 2udited
CHEMWEST Analytical Laboratories, Inc., Sacramento, CA

Date of Audit 26 June 1989

Time of Adit 10:00 a.m.

Iaboratory Persarmel Present During Audit (See attached sheet of

business cards)

Othar Persomel or Cbhservers Present and Their Affiliation  None

AR301402




smmmmm  ANALYTICAL LABORATORIES, INC.

PETER J. GIENGER
DATA SPECIAUST

600W North Markst Boulevard Phone [546) $23-0840
Sacramento, CA 5834 FAX [916) 923-1938

A Subsidicry of CompuChem Corporation

I
swsmmn ANALYTICAL LABORATORIES, INC.

ROBERT T. HART
DATA CONTROL MANAGER,

&00W North Market Boutevard Phene (§16) 923-0840
Sacramento, CA 95834 FAX (916) $23-1936

A Subsidiary of CompuChem Corporotion

smmmm ANALYTICAL LABORATORIES, INC.

F. THOMAS KWOKA
ORGANIC EXTRACTION MANAGER

400W North Marke! Boulevard

Phone [$14) $23-0840
Sacramento CA 95834 FAX [916] 923 19‘38

A Subsidiary of CornpuChern Corpmaﬁon

IIIIlll,i

600W North Market Boulevard
Sacramento, CA 95834

A Subsidiary of CompuChem Corporanon i

CHEMWEST

'ANALYTICAL LABORATORIES, INC.

ELAINE WONG
GC/MS MANAGER

CHEMWEST
ANALYTICAL LABORATORIES, INC.

STEVEN C. MADDEN
QUALTTY ASSURANCE MANAGER

Ul

Phone (9146) 923-0840
FAX {916} $23-1938

A Subsiciary of CompuChem Carporation

s ANALYTICAL LABORATORIES, INC.

BiLL MCBENGE
SAMPLE CONTROL MANAGER

600W North Market Boulevord Phone [916) 923-0840
Sacramento, CA 95834 FAX [916) 923-1938

A Subsigiory of CompuChem Corporation

CHEMWEST
s ANALYTICAL LABORATORIES, INC.

JiL B, HENES, Ph.D.
VICE-PRESIDENT OF TECHNICAL SERVICES

H00W North Market Boulevard Phone (916) 923-0840
Sacromento, CA 95834 FAX (916) 923-1938

A Subsidiary of CompuCham Corporation

Phone (916) 923-0840
FAX (916) 9223-1938

AR301403




II. VERTFICATION OF FPERSCHNEL .
1. Project Manager (respansible for overall technical effort)
m: Dr. Jill B. Henes, Ph-D-

Title: Vice-President of Technical Services

Experience:* 4 yr _____months/years

4. Perscn respoensible for sample extraction, colum chmtogn;hy amd extract
corcentration: Tom kwoka
Experience:* 5 yr

5. Persni(s) responsible for calculations and report preparation:

Hardoors Reports: Peter Geinger
mticmne;n:ts :%% __ Flaine Wong .

Linda Schneider Wet Chem Supervisor 3yr
Steven Crisp-Greiser Wet Chem Analysi: 6

*E:q:eri&misdeamdtoman"mreﬂnn%ofﬂmepersm'sﬁmdmtive
work time®,
**To be specified only when magnetic tape reports are required. . .

4
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III. VERIFICATION OF INSTRUMENTATION

1. Gas mrcmatograﬁi(s)*
(see Appendix A)

Type of Capillary Column Injection System
- Capillary Colum to be Used (length, ID, coating, etc.)

Necessary Ancillary Equipment (gases, syringes, etc.)

2. Mass Spectrameter(s)*
Manufacturer & Mcdel

(see Appendix A)

Installation Date

Pertinent Modifications
3. Data System(s)*
Mamifacturer & Model

{see Appendix A)

Installation Date

Software Version Identifier

Yes X No__ Capability to produce hardcoopies of computer-gencrated
information.

4, Evidamﬂntatleastae&/ﬁ/%systaucanbereasmablyexpectedto
~ be operated acceptably at ary g:l.ven t:.me

(x) MorethanmeadequateGC/stystemlsavallablem-hmse

(x) Extensive in-house replacarent parts and trained service perscnnel
available. - )

() other(SPecify)

*If more than one GC/MS/DS, indicate systems 1, 2, 3, etc., by mmbering
camponents with 1, 2, 3, etc.

o . AR301405




IV. AUDITOR CHECKLIST: QUALTTY CONTROL DROCEDURES

Record Comments on separate sheet and include in report. Any entry checked '"no"
indicating a deficiency must be explained.
1. Sample Gcrrt:ml
Yes x No N/A__ Sample and extract accounting
procecures are established.

Yes x No_ N/A ___ Person respansible for sample control.
T (Name)___pil) McBenge
Yes x No___ N/A __ Storage area for samples and sarple
{lockad) .
Yes x N7 NA__ Adhere to chainrof-custody procedures.
2. Analysis Control
Yes x No N/A __ Project persommel have SOPs for

‘required activities.

Yes x No N/A 2 logbook is maintained for each
instrument; information swh as
contimially recorded.

Yes x No N/A Facility is designed for hazardous
crganic chemical analysis.

Yes x No N/A __ Ventilation is provided in sample
preparation area.

Yes yx No N/A __ Vented hoods are available and
adeqzatelyvexted in sample preparation

Yes y No___ N/A ___ Irsl:nments, inclhuding GO/MS pumps,
are vented inte hoods or control
devices such as charcvoal traps.

Yes x o N/A Storage is available for hazardous

- samples in a secure area.
Persan responsible far Analysis Control
-QA/QC: __ steven C, Madden

3. Docment Control

Yes x o N/A ‘Bvery person participating in project
- maintains a notebook to record

activities.

Yes x No__ N/A ___ One individual is responsible for
Name: Robert T. Hart

Yes y No__ N/A Adherence to Good Laboratory Practices

_is documented; SOPs are documented.

Yes y No__ N/A Evidence of EFA standards cbtained or
used suwch as documented EPA sample
number, seal, date, etc.

Yes x No N/A Alldoamentsarestoredorard-;ived

- in a secure location. "

.
R
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Yes X

_Biological Oxygen Demand

Filterable Residue
Non~filterable Residue
Rorans

Hardness

Thiocyanate

Total Dissolved Sclids
Total Kieldahl Nitrogen
Total Phosphorus

Total Suspended Solids

N/A Evidence of 1lab proficiency tests on
published procedures, i.e., full anlayte
spike addition to laboratory pure water or
"plank" soil ard processing it as a sample.

AR301407




VI. REVIEW OF IABCRATORY ANAIYSIS AND
DATA PACKAGE .
(May be performed upon receipt of analysis data of enwirormental samples)
1. Examinaiton of data package.
2. QA/QC procedires such as protocol for instrument calibration and
maintenance schedules, standard operating procedures, when the analysis
was performad. ,

3. Method used in the analysis (method rumber - EPA or ASTM or cther; stated
mdifications, if any, etc.)

4. Method detection limit.

5.  Iaboratory procedure used in establishing the method detection limit,
6. Chain-of-custody sheet with the sample identified.

7. Iength of time bebtween sampling and analysis for each sample.
8. Sample holding time (time between validated time of sample receipt (VISR)

and analysis, time between reanalysis due to dilution(s), review of
chranatogram is not considered.

6 |




. VII. SUMMARY CHECKLIST OF FINDINGS

Yes £ No_ NA__ 1. Have a Program Mamager and/or QA
. Officer been appointed?

Yes No  N/A_X . 2, Were project plans and QA/OC plans
prepared?

Coments: sSop's followed

Yes ¥ No N/A 3. Have the imdividual files (QA/QC for
laboratory) been assembled?

Yes X = No_ N/A . 4. Is there a list of accountable lab
documents?

Yes X No N/A - Are SOP's and other doamentation of
established procedures available?

Yes No - N/A 6. _ Has coordinationbeen established with
Dames & Moore project personnel and
the laboratory?

Contnents: Project results have been reported.

Yes X . No ~ N/A 7. Have data review responsibilities been
assigned?

reviewed?

Yes ¥  No , N/A 9. Is there a set of accountable QA/QC
docurents checked out to the Iaboratory

Manager,/Analyst(s), etc.?

e . - . BAR301409




N/A

10.

Is there a written list of parameters
and descriptions?

N/A

Bave sample preservation methods as
specified in the Work or QA Project
Plan?

N/A

_oflaboratorymeasuranentsfakenas

specified in the work or QA project
‘plan or as directed by the Project
Manager?

N/A

_Are samples identified with sample
mumbers?

N/A

14.

_Are laboratory blank and duplicate
samples properly identified?

N/A

Are sample and serial mmbers for
laboratory samples recorded in a log
bock or on a chain-of-custody record?

N/A

16.

_Were samples assigned I.D. mmbers by
the client on the chain-of-custody
record provided?

N/A

17.

Is cdhain-of-custody documented and
maintained?

N/A

i8.

Are quality assurance checks performed
as directed in SOPs?

10
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Yes X No N/A __ - 19. Are all documents accounted for?

Comments:

Yes | No X N/A 20. Have any docments been voided?

Comments:

Yes No X NA 21. Have any documents been destroyed?

Coments:

Yes X No N/A 22, Were persamnel cperations assigqments

- i appropriate with expertise?

Comnents:

Yes X No___ NA ___ 23, Were all laboratory anmalytical
equipment available as stated in SOPs?

Coments: _

Yes X No___ N/A 24. Were QA/QC samples used or prepared

‘ in laboratory per SOPs?.

Canmments:

Yes X No_ N/A __ 25. Were equirment  decontamination
pmceciv_.n'a; enployed?

Yes X No__ N/A 26. Wereall QA/QC requirements documented
including instrument calibration, etc.?

Coments:

Yes ¥ No N/A 27. Is a most recent EPA performance
evaluation (FE) report available?

. - R :
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VIII. OCRR‘ECI'IVEICI‘IQI (as necessary)
L

This form to be filed with the project files/QA files for permanent record.

Date _ 26 June 1989

Prublem/Deficiency: Sample Preservation
CHEMWEST does not cool any samples to be analyzed for dioxins,

Tdentified by: Keppeth Stram

Referred to: (Cheniest/CompuChem Iab. -
Carrective Action to be Taken: Target Date: ASAP and/or before RI Completio
CHEMWEST should provide documentation that samples 80 not have to be |

9

refrigerated. According to SW846: Concentrated waste samples-no preser;rati

Liquids-Cool, 4°C

~Soil=-Cool, 4°C

Sediments, sludges-Cool, 4°c

Follow-up Andit Pindings:
Sanples do not need to be ‘cooled because dioxins are stable. This is the revised

sample handling procedure for SW 846 (September 1986) — method 8280. This information

was furnished by the U.S. Environmental Protection Agency (EPA) sample management

of fice—contractor. Phone: (703) 557-2490 : : o o :

Date January 5, 1890

Resolved? Yes

- ..AR301412




T Dames & Moore, Iitd. 1989. Wo

Virginia Wood Perserving Site, Richmond, Virginia. April 3, 1989. Dames
& Mocre, Litd., Bethesda, Maryland.

American Association for Laboratory Accreditation. 1987. Envirommental Field

of Testing, Assessor Checklists. AAIA AS070987, July 1987. American
Association for laboratory Accreditation, Gaithershng Maryland.

U.s. memental Protection Agency Daoa:ber 1980.

No.EPA—60014-83-004 (QAFB 005/80), Office of }bnltor:mg Systars and
Quality Assurance, Office of Research and Development, Washington, D.C.
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AFPPENDIX A

CHEMWEST GC/MS/DS INSTRUMENTATION
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CHEMWEST FACILITY AND EQUIPMENT INVENTORIES
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. CHEMWEST ANALYTICAL INSTRUMENTATION

_AND EQUIPMENT - March 1989

GC/MS Analytical Instrumentation and Equipment

2 - Finnigan 5100SP GC/MS Systems with Turbomolecular Pumps, Incos
III/Nova 4X Data Systems, including the NBS 42000 compound Mass
Spectral Library, and Printronix Printers

1 - Finnigan 5100EF GC/MS System with Turbomolecular Pump, Incos III/Nova

4X Data System, including the NBS 42000 compounc Mass Spectral Library,
_____ and Printronix Printer

1 - Extrel ELQ-4001 GC/MS System with Diffusion Pump, Incos III/Nova 4X
Data System, including the NBS 42000 compound Mass Spectral Library,
and Printronix Printer

2 - Finnigan Stand Alone Incos III/Nova 4X Data System, including the NBS
42000 compound Mass Spectral Library, and Printronix Printers

1 - Tekmar LSC-2 Purge and Trap Unit with 10-Port Automatic Sampler

1 - Tekmar LSC-2000 Purge and Trap System with 16-Port Automatic Sampler

1 - IBM-AT Compatible Computer with Dot Matrix Printer, Interface to
. Finnigan GC/MS Data Systems, and Finnigan Formaster Software for CLP

Forms Generation

2 - IBM-AT Compatible Computers with Dot Matrix Printers

Page 3 of 12
CHEMWEST Analytical Laboratories, Inc.
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CHEMWEST ANALYTICAL INSTRUMENTATION

AND EQUIPMENT - March 1989
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l -

Hewlett-Packard 3357 Laboratory Data Acquisition System

CHEMWEST ANALYTICAL INSTRUMENTATION

. - . _AND EQUIPMENT - March 1989

Gas Chromatographic Analytical Instrumentation and Equipment

Varian 5560 High Performance Liquid Chromatograph with Variable
Wavelength UV Detector, Fluorescence Detector, and Automatic Sampler

Varian 3400 Gas Chromatographs

Varian 3300 Gas Chromatograph

Varian Electron Capture Detectéré (ECD)

Varian Flame Ionization Detectors (FID)

Tracor Photoionization Detectors (PID)

OI Electrolytic Conductivity Detectors {(ELCD - Hall type)
Tracor Electrolytic Conductivity Detectors (ELCD - Hall type)
Varian Thermionic Specific Detectors (TSD)

Varian Flame Photometric Detector (FPD)

Varian Split/Splitless Capillary Injectors

Tekmar LSC-2 Purge and Trap Systems with-10-Port Automatic Samplers

Tekmar LSC-4000 Purge and Trap Syste:ﬁ with 10-Port Automatic Sampler

Varian 8035 Automatic Liquid Samplers

Perkin-Elmer/Nelson "TurboChrome" Data Acquisition System with 386
Computer and Dot Matrix Printers

Hewlett-Packard "A" Series Laboratory Data Acquisition System
Varian 654 Data Acquisition System
IBM-AT Compatible Computer with Dot Matrix Printer

IBM-XT Compatible Computer with Dot Matrix Printer

Page § of 12
CHEMWEST Analytical Laboratories, Ineg.
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CHEMWEST ANALYTICAL INSTRUMENTATION
AND EQUIPMENT - March 1989
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. CHEMWEST ANALYTICAL INSTRUMENTATION
AND EQUIPMENT - March 1989

Inorgamc Analytzcal Instrumentatlon and Equipment

1 - Thermo Jarrel-Ash Model 61 ICP with Autosampler and IBM PS-2 Model
50 Data System and Dot Matrix Printer

2 - Perkin-Elmer 5100Z Graphite Furnace AAs with Autosamplers and IBM-AT
Compatible Data Systems with Dot Matrix Printers

1 - Instrumentation Laboratories Video 12E AA with Graphite Furnace, 440
Organic Vapor Accessory, and Data System

1 -—-Perkin-Elmer 50B Mercury Analyzer
1 - Varian VGA95 Hydride Generation Apparatus
1 - Perkin-Elmer 1310 Infared Spectrophotometer

1 - Technicon TRAAC 800 Autca.nalyzer with IBM X7 Data System and Dot
Matrix Printer e .

1 - Dionex Ion Chromatograph with Automatic Sampler and Hitachi Integrator
. 1 - Milton-Roy Spectronic 21 UV/VIS Spectrophotometer
1 - Sequoia-Turner 390 UV/VIS Spectrophotometer

1 - Orion 940 Ionanalyzer with RS232 Computer Interface and Specific Ion
Electrodes for pH, F~' NH,, Cl,, Cl0;, and Oxygen (DO and BOD)

1 - Monitek 21 Nephelometer (Turbimeter)

1 - ¥YSI 35 Conductivity Meter

1 - Rotary Extractor for TCLP/EP Tox Extractions

1 - Labconco COD Digestion Unit {plus Hach COD Kit)

1 - Penske-Martens Closed Cup Flashpoint Apparatus

1 - Labconco Rapid Still II Auto Distillation/Digestion System {Kjeldahl)
1 - Blue M Fecal Coliform Incubator

1 - Barnstead Nanopure II with Corning MegaPure MP-3A Still

1 - Barnstead Nanopure II with Barnstead Fistreen #2 Still

. 1 - Top Loading Balance, Scientific Products TL1600

Page 7 of 12
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CHEMWEST ANALYTICAL INSTRUMENTATION .
AND EQUIPMENT - March 1989
Inorganic Analytical Instrumentation and Equipment {continued)
1 - Boekel Desiccator
2 - Blue M Water Baths
Miscellaneous Laboratory Glassware and Method Apparatus
- CN Distillation Apparatus
- Imhoff Cones .
- Nessler Tubes
- Titration Apparatus

- Certified Thermometer (Fisher Scientific 14985-5E)

».

Page B of 12 R
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1

Various Sizes of the Following Laboratory Glassware:

Sample Preparation Instrumentation and Equipment

f

CHEMWEST ANALYTICAL INSTRUMENTATION

'~ AND EQUIPMENT - March 1989

Hewlett-Packard 5880 Gas Chromatograph with dual Electron Capture

Detectors (ECD) and dual Split/Splitless Injectors

Hewlett-Packard 5790 Gas Chromatograph with Flame Ionization Detector

(FID) and Split/Splitless Injector

Analytical Balance, Scientific Products SP180

- pH Meter, Scientific Products

‘Rotary Evaporators, Haake Buchler
Steam Baths, 10 Place, Custom

Sonic Dismembrator, Artek Model 300
Soxhlet Extraction Apparatus
Kuderna-Danish Concentration Apparatus
Mufile Furnace, Thermolyne 1400

Ovens, VWR Scienﬁfic 13050

40 Place Orbital Shaker, Labline
Nitrogen Blowdown Apparatus

Dry Bath, Thermolyne

Centrifuge

Separatory Funnels
‘Flasks
Beakers -

Chromatography Columns

CHEMWEST Analytical Laboratoriss, Inc.

~-Top Loading Balances, 2 Scientific Products TL1600 and 1 Mettler 3200

Page 9 of 12
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CHEMWEST ANALYTICAL INSTRUMENTATION

AND EQUIPMENT - March 1989
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. CHEMWEST ANALYTICAL INSTRUMENTATION
AND EQUIPMENT - March 1989

T Additional Computer Instrumentation and Equipment

15- IBM-AT Compatible Computers.

2 - IBM-XT Compatible Computers

2 - IBM-AT Compatible Lap Top Computers

2 - Epson GQ-3500 Laser Printers

1 -- Hewlett-Packard Laser Jet II Lasér Printer

7 - Daisy Wheel Letter Quality Printers

14 - Dot Matrix Printers

4 - 1200 Baud Modems

1l - Stand Alone FAX Machine

1l - Internal FAX Board for AT-Compatible Computer

Page 11 of 12
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CHEMWEST ANALYTICAL INSTRUMENTATION
AND EQUIPMENT - March 198% .
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ATTACHMENT B.2-3

Laboratory Audit

Northeastern Analytical Corporation, Mariton, New Jersey
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EVENT SEQUENCE FOR ON-SITE IABORATCRY AUDIT

Introduction; discuss purpose of visit and audit scope.
II. Yerification of Persconnel

Review qualification of persamel in place and camitted to project.
ITI. Yerification of Instnumentation

Review equipment in place and committed to project.
Iv.  guality control Procedures

Walk through laboratory to review:

1. Sample receiving and logging procedures.

2. Sample ard extract storage area.

3. Procedures to prevent sample contamination.

4. Security procedure for laboratory and samples.

5. Safety procedures.

6. Conformance to written SOPs.

T Instrument records and logbooks.

8. Sample and data control systems.

9. Precedures for handdling and disposing of hazardous materials. .

10. Glassware cleaning procedures.

11. Status of equipment and its availab:.llty

12, Technical arxd managerial review of laboratory operation and
data package preparation.

13. Proocedures for data handling, analysis, and reporting.

14, Chain-of-custody procedures.

Review of SOPs to assure campliance per Work Plan and Quality
Assurance Project Plan, laboratory QA Plan and requirements of the

(Data package review of each sample may be performed upon receipt of
analysis data of enwvirommental samples.)

The auditor(s} walks through the audit checklist for report prepara-
tion parposes with the Laboratory Quality Assurance Officer and
Project Manager or their representative(s).

) @
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ON-SITE LABORATCRY AUDIT

Audit Conducted by: ‘Dames & Moore
' ) 7101 Wisconsin Averue, Suite 700
Bethesda, Maryland 20814

Names of Audit Team: Surva Prasad, Quality Asswrance Officer
(auditor, technical expert)

Signature of Quality Assurance Officer: J Ay g pZ\‘{;A'g——-&:J 7/2,2;/5 {7
(uditor, technical expert) ) // / 7
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I. INTRODUCTION

2.  Pruject Site Iccation Richmond, Virginia e
3.  Project Number _17000~001 .
4. NameanilocatlcnofcartractlaboratoryBemngted_Hp;wﬁ___ B
5. -
6. -
7. ]
8. Other Persamel or Cboervers Present and Their Affiliation N/&A L

| I ’
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II. VERIFICATION OF PERSONNEL

1. Project Manager (responsible for overall techmical effort)
Rame: _Don Goebel/John Rissel

Title:
2. Quality Assurance/Quality Control Officer (responsible for overall
Qa/QC)
Name: Karin Barbito/John Rissel
Listing: '
Name _ . - Daties/Responsibilities Experience
B. Joannhe Shivers . '_@Q, oD, ’I'-POQ_L_;A_,J_J@.inig - 6 years
Bill Iewis T8S,.T0S 6 years
Debbie Eachus TN, Hardness 3 vears

Persoﬁ(s) responsible for calculations and report preparation:
Hard » Reports: _Karin Barbit
Magnetic Tape Reports: _ —

e~ .= — _AR301437




IIT. VERTFICATION OF INSTRUMENTATION

Equipment necessary to conduct analysis per SOPs:

As identified in Quality Assurance/Quality Control Plan, Iaboratory
Division

AR301438




IV. AUDITOR CHECKLIST: QUALTTY CONTROL PROCEDURES .-

Record Comments on separate sheet and include in report. 2ny entry checked . .

"no" .mdlcatn'g a deflc;ency mist be expla:med

1. Sample Ocnt:rol

Yes . No
Yes No
Yes ,~ No

Yes ,  No___

2. Analysis Control

Yes .~ No
Yes.~ = No
Yes == No
Yes ~ No
"Yes _~ No
Yes -~ No
Yes-_--_—g'-__ ;]qo

3. Document Control
Yes No__

Yes /. No

N/a

. R/A

- N/a

N/A
N2

WA

N/A

k/A

N/A

VA

N/A

WA

- NAL

‘Sample and extract accounting

procedures established.
Person responsible for sample
cantrol.

(Name} _Chuck Childers
Storage area for samples ard
sample extracts when not being
usaed is secured (locked).

a area is _secured-
building Jocked; cold storade or
sample preservation room access
Adhere to chain-of-custody
procedures. {chuck Childers-
sample Jog in) -~ {see Attachment
3 for copies of Jlogs).

Project personnel have SOPs for

- required activities.

A logboock is maintained for each
instrument:; information such as
calibration data and maintenance
is contimially recorded.

Facility is designed for hazard-
ous organic chemical analysis,
Ventilation is provided in sample
preparation area.

Vented hoods are available and
adequately vented in sample
preparation areas.

Instruments are vented into hoods
or control devices such as
charcoal t{raps as needed.

Storage is available for hazard-
oos samples in a secare area.
Person responsible for Aanalysis
Control - QA/QC: _Karin Barbito

__Every person participating in

project maintains a notebook to
record activities.

One individual is responsible for
maintaining records amd docu-
ments.

Name: _John Rissel/Paul Painter

AR301439




Yesy.s No N/A = Adherence to Good ILaboratory
© Practices is documented; SOPs are .
documented. .
Yes ., o N/A_ Evidence of EPA standards
7 obtained or used such as docu-
" mented EPA sample mmber, seal,
date, etc. (See Attachment 4 for
IE _(evaluation yeport).
Yes -~ No N/A All docaments are stored or
archived in a secure location.

7 o

~ S -~ — . -~ .. AR30I44O

;-—_———-———_




V. REVIEW OF STANDARD OPERATING PROCEDURES —
. METHOD SPECTIFIC COMPONENTS

N/A Alkalinity
EPA_#405.1 . Biological Oxygen Demand
N/A Chemical Oxygen Demand
N/A Hardness
EPA #160.1 __Total Dissolved Solids
EPA_#351.3 .Total Kjeldahl Nitrogen
EPA #415.1 _Total Organic Carbon
EPA #365.2 . _Tctal Phosphorus
EPA #160,2 =~ Tetal Suspended Solids
. Yes <~ = No__ = N/A Evidence of lab proficiency tests on

published procedures, i.e., full

analyte spike addition to laboratory

pure water or "blank" soil and process-
- ing it as a sample.
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VI. REVIEW OF TABORATORY ANALYSIS AND DATA PACKAGE

.- (Data package review of each sample may be performed upon receipt of
analysis data of envircmental samples.)
1. Examination of data package.
2. QA/QC procedures such as protocol for instrument calibration and
maintenance schedules, standard operating procedures, when the
analysis was performed.

3. Methed used in the analysis (method mmber - EPA or ASTM or cther:
stated modifications, if any, etc.)

4. Method detection limit.

5. Taboratory procedure used in establishing the method detection limit.

6. Chain-of-custody sheet with the sample identified.

7. Ierngth of time between sampling and analysis for each sample,

8. Sample holding time (time between validated time of sample receipt
(VISR) and analysis, time between reanalysis due to dilution(s), when

An eample data package was examined during onsite laboratory audit and it .
was ford to contain elements identified above and/or those identified in
NAC’s QA/QC marual.
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. ¥Yes ~ NWo ____ _NW/A -~ 1. Have a Prcgram Manager and/or QA
Officer besn appointed?

Yes. - .. No =~ KA 2. Were project plans and Q3/QC
) T plans prepiared?

Caments:

Yes .- No = .. NA 3. Have the individual files (QA/QC
‘for laboratory) been assenbled?

Comments:

Yes -~ No_. . N/A 4. Is there a list of accountable
lab documents?

Cammernts:

Yes . . No NA 5. Are S0P’s and other documentation

-~ of established procedures
available?

Coaments: D&M samples are analyzed during seconxd shift.

Yes  ~ No ' R/A__ _6., Has coordination been established
with Dames & Moore project
personnel and the laboratory?

Comments: holds ct with ratories, Research

jangl rk, No Carolina. such, NAC interfaces with
Compuchem labs.
Yes, -~ No NA__ 7. Have data review responsibilities

. been assicmed?
Coments: Karin Barbito, John Rissel, Panl Painter, Jlene Icbenz.

Yes, No__ - N/A 8.  Have reportlng reqmranmts been
reviewed?

Cooments: _

Yes ./  Fo_ " " N/A_ 9. Is there a set of accountable

QA/QC documents checked ocut to
the Iaboratory Manager/
Analyst(s), etc.?

Coxumentts

Yes”/  No___  N/A___ 10. Is there a written list of
- ' ’ parameters and descriptions?

Commerttss @

10
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Yes -~ No N/a 1i. Have sample preservation methods
' 7" as specified in the Work or QA
Project Plan?

Comnents:

Yes ~ Ko N/A 12, Are the mmber, frequency, and
type of laboratory measurements
taken as specified in the work or
QA project plan or as directed by
the Project Manager?

Coamrents:

Yes, No N/A 13. Are samples identified with

Yes, o N/A 14, Are laboratory blank and dupli- .
cate samples properly identified?
Cormmerbs:
Matrix Spike and
Matrix Spike
Pexameter Blank , Duplicate
BOD X X
s X NA
TRN X - X
O X X
Total Phosphorus X X
TSS X NA
Yesv” = No__ N/a__ 15. Are sample ard serial rumbers for
" laboratory samples recorded in a
log book or an a chain—of-custody
record?
Comments:
Yes No N/A 16. Were samples assigned I.D.
~  rumbers by the client on the
chain-of—-custody record provided?
Caments: NAC provides copies of COC with data package.
Yes, ~ Ro N/A 17. Is chain-of-custody documented
ard maintained?
Caments:
Yes, ~ No_ N/a_ 18. Are cquality assurance checks
"~ performed as directed in SOPs?
Caments:
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Yes, ~ ~ No___ " N/A__ [19. Are all documents accounted for?

Yes No ~ _NA = 20. Have any cocuments been voided?

- Commerntss:

Yes_ .. No ~  N/A_ _ 21. Have any documents been des-
troyed?

Coamentes:

Yes,~ No__ = NK/A__ = 22. Were ‘personnel operations
assignments appropriate with
expertise?

Commenrts:

Yes, ~ =~ No___ N/A__ 23. Were all 3laboratory analytical
equipment available as stated in
50pPs?

Yes, ~  ~ No _ __ _N/A 24. Were QA/QC samples used or

prepared in laboratory per SOPs?
Comments: Performance evaluation samples are obtained from Envirormental
Monitoring Systems Iaboratory (FMSL), C.‘:mc:mnatl Ohio.

encrates distilled water .

Yes .~ No = NA __ 25. Were equipment decontamination
procecures employed?

Yes, No___ ‘K/A_ 26, Were all QA/QC requirements
docamented including instrument
calibration, etc.?

Caments: Individual logs are maintained,

Yes_~  No__ ~ N/A 27. 1Is a most recent EPA performance
evaluation (PE) report available?

Comments: @ @rt(s) dated 7[22£§§ m 11/25/88 as @; as _correspordence

o - -~ RR301L445




F

VIII. QORRECTIVE ACTION (as necessary)

This form to be filed with the project files/QA files for permanent
reccrd. ,

Date
Problem/Deficiency:

Tdentified by:

Referred to:
Corrective Action to be Taken: Target Date:

Follow-up Andit Findings:

Rasolved? Date:




IX. REFERENCES

Dames & Moore, Lid. 1989. Work Plan and OQualjty Assurance Project plan.
Virginia Wood Preserving Site, Richmond, Virginia. April 3, 1989.
Dames & Moore, Litd., Bethesda, Harylarxi

American Association for laboratory Accreditation. 1987. Enwviromental
Eleld of Testing, Assessor Checklists. AALA A9070987, July 1987.

Anerican Association for Iaboratory Accreditation, Ga::.tl'lersbuxg
Maryland. } )

U.S. mrircmerrtal Protect:.m Agency Decenber 1980.
fi

Dcctment No. EPA-60014-83-004 (QAMS 005/80}1, Office of I-bn:.torlng
Systems and Quality Assurarce, Office of Research and Development,
Washington, D.C.
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%DAMES & MOORE 3 PRySER~ I“s-\ LInITY ‘I-\l\ NERAHLE

WOISCUNSIN AVENTTE STTTE TOC Ll.]u,-. R

\--.:_-‘!_:‘\ 3,_\_\_‘_

June 26, 198%

Dlrector, Ervirormmental Serv:.ces
Northeastern Analytical Corporation
Evesham Corporate Center

4 Fast S8tow Road ==
Marlton, NJ O0BOS3

Re: lLaboratory Audit
Dear Mr. Goebel:

This is to confirm cur telephone conversation this morning concerning
laboratory audit which I wish to schedule for 10:30 a.m. on July 17, 1989
instead of July 14, 1989. For your information, enclesed is a copy of the
agenda. T

Thank you in advance for your cooperation and I look forward to
meeting you soon. In the meantime, if you have any questions, please
contact me or Mr. John Osgocd. _

Sincerely,
DAMES & MOORE ‘
4 =d7,4 Ve

Surya S/ Prasad, Ph.D.
Quality Assurance Officer

cc: J. Osgood

e T T COGHTESWORLTMEE T ot ﬁ R3 0 I ll.h.g




EVENT SEQUENCE FOR ON-STTE LABCRATORY AUDIT

I. feati ith xoratg lity Assurance Officer and Project Manager

Intrcduction; discuss purpose of visit and audit scope.
IT. Yexificatjon of Persomnel
Review qualification of perscnnel in place and camitted to project.

Review equipment in place and committed to project.
Iv. Quality Control Procedures
Walk through lakoratory to review:

1. Sample receiving and logging procedures.

2. Sample and extract storage area.

3. Procedures to prevent sample contamination. )
4. Security procedure for laboratory and samples.

5. SBafety procedures.

€. Conformance to written SOPs.
7. Instrument records and Iogbooks.
8. Sample and data control systems. .

9. Procedures for handling and disposing of hazardous materials.
10. Glassware cleaning procedures.
11. Status of equipment and its availability.
12. Technical and managerial review of laboratory operation and data
package preparation,
- 13. Proeedures for data harﬂlu:g, analysis, and reportirg.
14. Chain-of—custody procedures.

v‘
Review of SOPs to assure compliance per Work Plan and Quality Assurance
Project Plan, Iaboratory QA Plan and reguirements of the project.

VI. Review of oratory Analvsis and Data Package

(bata package review of each sample may be performed upcn receipt of
analysis data of erwirommental samples.)

VIi. Completion of Audit Checklist

The auditor(s) walks through the audit checklist for report preparation
purposes with the laboratory Quality Assurance Officer and Project
Manager or their representative(s).
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L Noriheastern Anaiyuica!l Corp.

i1}
il
it
i

Professional Analysis, Sampling and Testing
Evesnam Corporate Center, 4 East Staw Foac, Maritan, NJ 0B0S3

Donald 4 Goebei
O--ecior of Sates {605} 985-8000
Enwwronmental Services FaX {508} 985-8700

Northeastern Analytical Corp.

Z
D

i
il
i
n
Illlll

Professional Analysis, Sampling and Testing ) - _ o
Evesham Corporate Center, 4 East Stow Road, Marizon, NJ OBOS3

Paul P. Painter I (609] 885-8000 .
Asst. Laboratory Manager FAX [603) 8B5-9700

Northeastern Analytical Corp,

_

Z
2
J

Hr
n

Professional Analysis, Sampling and Testing
Evesham Corporate Center. 4 East Stow Road Mariton, NJ 08053

John M. Rissel {808] 885-8000 - - —
Laboratory Manager FAX (B0S] 9B5-8700
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7101 Wisconsin Avenue, Suite 700
Bathesda, Maryland 20814

Attention: Surya S. Prasad

Analysis, Sampling and Testing for the Environmental and Sé':-’ety Professianal
Evesham Corporate Cantar, 4 Ewnst Stow Road. Mariton, New Jarsey 08053 ) ) - : o

- S —. . . BRR30Ci454
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Northeastern Analytical Corp.

ANALYTICAL REPORT
for

COMPUCHEM LABORATORIES

P.O. Box 12652

3308 Chapel Hill/Nelson Hwy
Research Triangle Park, NC 27709

Attention: Ms. Angela Childress, Manager Planning and Control
TEST REPORT NO. NACS89L~-1103

PROQJECT NO. 85-116

Client NAC Date
Designation Designation ecejvec Matrix
270492 89L-1103-] 6-29-86 Aguecous
270493 85L-1103-2 6~-29-89 Agqueous
Laboratory Name: o astern Analvtical Corp.
_— Certification No: 03117 —a
= Q‘U
NJ \
Name: John M. Rissel

Title: Laboratory Manager

Date: July 18, 1989

AR30 1455

Analysis, Sampling and Testing for the Environmental and Safety Professional

Evesham Corporate Center, 4 East Stow Road. Mariton, New Jersay 08053 (509] 985-8000 FAX {609)




hlg‘ - Norineasstern Analytical Corp.

il
131

éompu

Cﬁem_Laboratories

Test Report No. 8SL-1103
July 18, 1989
Page 2 of &

I.
iI.
III.

Iv.

VI.

VII.

File:

IABLE OF CONTENTS

Sampling Information . .

- [ - » - - - - - . - 3

Chain of Custody Documentation . . . . . . . . . 4

Methodology., . -+ « « «
Laboratory Chronicle . .
Non-Compliance/QA Report
Analytical Results . . .

Quality Assurance Data .

-

SL\COMPUCHM\89L~1103

] - - - L] - - - - - - 6

W 0 ~1 -}
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CompuChem lLaboratories
Test Report No. 83%L~-1103
July 18, 1689
Page 3 of 8

SAMPLING TINFORMATION

Nartheastern Analytical Corp.

I.
Not submitted.
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audits are presented in Attachment B.2-2 and B.2-3. Report of Quarterly
Laboratory Performance Evaluation conducted by EPA under CLP requirements of
CompuChem Laboratories, Research Triangle Park, North Carolina, is presented in
Attachment B.2-4. During audits of these laboratories, items that required
clarification and/or corrections were minor, did not compromise data quality, and

were resolved by the project team in a timely manner.

B.2.t Chemical Data Quality Assurance Review

A review of the laboratory data reported deliverable(s) was conducted to
evaluate and ensure data quality. The laboratory QA/QC procedures for the
evaluation and documentation of analytical methodologies were performed
according to EPA CLP protocols for samples analyzed under CLP analytical
procedures {Attachment B.3, Table B.3-3). A certain number of samples were
duplicates and blanks in order to serve the Quality Control needs.

Review Elements. The QA review and findings from laboratory-reported data

are summarized in this section. The data package of results from each sample or
group of samples was checked for: completeness of reporting, adherence to chain-
of-custody procedures, completion of analysis within appropriate holding times for
each parameter, analysis and comparison of duplicate samples, the presence of
laboratory contaminants, necessity for sample dilution for analysis, detection or
quantitation limits and completion of internal laboratory QA/QC checks per CLP
protocols. The internal laboratory QA/QC procedures included matrix spike
recoveries, surrogate compound recoveries, initial and continuing instrument
calibration, and reagent and sample blank analyses. The reported tentatively
identified compounds (TICs) were noted.

Review Findings. A review of case narratives, as well as required data

sheets, of each sample, resulted in findings that are summarized below:

I. With the exception of slight exceedence of holding times for
thiocyanate and phosphorous analyses, the majority of the samples were
extracted and amlyzed for other amalytes within the appropriate
holding times. Exceedence of holding times for thiocyanate and
phosphorus analyses for some samples were discussed with EPA, and it
was mutually agreed that no significant impacts are associated with the
acceptability of the data for the purpose of Qualitative Assessment.

B-2-3 ~AR301458




2.

Results of analysis of volatile, semivolatile, and TICs, as well as

pesticides, detected in laboratory blanks associated with soil sampling
and analysis are summarized in Table B.3-4. The table provides
information related to the blank identification number, laboratory case
number and sample delivery group (SDG) number, date of sample
analysis, and the units. Concentration of parameter detected in each
constituent group is shown next to the name of the detected compound.
Methylene chloride was detected in all laboratory blanks with a low
detection of 5 ug/kg and a high detection of 610 ug/kg in soil. Acetone
was detected In the majority of laboratory blanks with the exception of
VBLKY%4, VBLKPI, VBLKY5, VBLKC%, VBLKD2, and VBLKG4. The
detected lowest concentration range was at an estimated 8 ug/kg and a
high concentration of 1,500 ug/kg. Chloroform was detected at a low
concentration ranging from 1 to 2 ug/kg in laboratory blanks, VBLKMS5,
VBLKP4, VBLKR4, VBLKJ8, VBLKLS8, VBLKG?7, VBLKG8, VBLKZS,
VBLKBS8, VBLKI2, and VBLKX2. The only other contaminant found in
volatile laboratory blanks was 2-Hexanone in VBLKZ5 and VBLKXZ at
an estimated concentration of 2 and 3 ug/kg respectively., With the
exception of occasional instrument artifacts in some laboratory blanks,
no TICs were detected.

The major semivolatile contaminants in laboratory blanks were bis(2-
ethyl hexyl) phthalate in SBLK%0 at a concentration of 110 ugfkg and
SBLK10 at a concentration of 230 ug/kg; di-n-butyl phthalate in
SBLK10 and SBLK23 at a concentration of 45 ug/kg and 84 ug/kg
respectively. Numerous blanks were found to contain other semi-

volatiles and TICs. No pesticides were detectad in laboratory blanks.

Results of analysis of trip blanks, method blanks and field blanks
associated with water sampling and analysis, are summarized in
Table B.3-5. Methylene Chloride was detected in the majority of the
trip blanks and method bianks, as well as a field blank, 5000 derived
from bailer rinsate. - Acetone was also detected in a few laboratory
method blanks and 1,1,2,2-tetrachlorethane was detected in one
laboratory method blank at a low concentration of 2 ug/l. The former

two constituents, methylene chloride and acetone are known to be

} . B-2-4 AR301459




common laberatory contaminants while the later appears to be from an

unknown source, ——

Chloroform at a concentration of 53 ug/l and bromodichloromethane at
a concentration of 5 ug/l were detected in a background tap water
sample. These constituents are commonly present in chlorinated public
water supplies, which was the source of this sample. The only known
semivolatile organic compound detected in one laboratory method
blank, SBLK09 was naphthalene at a low concentration of 3 ug/l.
Benzoic acid as well as two unknown semivolatile TICs were detected
at an estimated concentration of 7 ug/l, 234 ug/l, and 20 ug/l in a
background tap water sample. It appears that the low levels of these
detected compounds appear to be either laboratory or field
contaminants and not necessarily constituents in groundwater. No
pesticides were detected in any of the field blanks and laboratory
method blanks.

Results of analysis of laboratory blanks for dioxins and furans
associated with soil and water sampling and analysis, are summarized in
Table B.3-6. No dioxions and furans were detected in the blanks. Also,
no detections were found in field blanks.

Table B.3-7 shows the summary results of inorganic constituents in field
blanks, 5000 and 5001 as well as a background tap water sample, 4000.
Water for use in generating field blanks was derived from public water
supply. Detectable levels of beryllium, calcium, copper and zinc found
in field blanks 5000 and 5001 reflect the natura! levels expected in
public water used in creating the field blanks. Field blank 5001 was a
rinsate of soil sampling spoon with deionized water, The low detection
of mercury (0.23 ug/l) and nickel (48.9 ug/l) in the rinsate is likely the
result of decontamination of soil sampling spoon. Copper and zinc in
tap water sample, 4000, although below State of Virginia groundwater
standards, reflect the natural levels expected in public Water. No
significant abnormality is noted in the general water quality of field
blanks. Slight variation in water quality in terms of alkalinity,
hardness, and organic carbon content in tap water may be the result of

probable laboratory contamination,

B-2-5 _AR301460
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' - Naortheastern Anatyticai Corp

i
D

5omp cﬁéE=Laboratories”m
Test Report No. 89L-1103
July 18, 1989

Page 6 of 8

ITII. METHODOIOGY . ._._ .. . .. . e

The samples were analyzed using methods as adopted from:

. EPA Methods for the Chemical Analysis of Wwater and
Wastes, March, 1979.

. Standard Methods for the Examination of Water and
Wastewater, 15th and/or 1lé6th Edition.

L - - BAR301463




kz Q ' Nnr:.heeszern Anaiyucal Corp

CompuChem Laboratorles
Test Report No. 851-1103
July 18, 1989

Page 7 of 8

Iv. ORY CHRONICL -
A. Date of Sampling: 6-~27-89%
B. Date of Receipt/Refrigeration: 6-29-89
C. te o alvsis: -
Parameter Date Anajlvzed
Total Organic Carbon 6-295-~89
Total Kjeldahl Nitrogen 7-5-89
Total Suspended Solids 6-29~89
Total Dissolved Solids 6=25~89
v. ON— ORT .
None.

1S

Supervisor Review and Approval:

J N ' ;




D' _ Northeastern Analytical Corp

HEE:

CompuChem Laboratories
Test Report No. 8SL-1103
July 18, 1989 - ,
Page 8 of &

ANATYTICAL RESULTS |

Parameter

Total Organic Carbon
Total Kjeldahl
Nitrogen

Total Suspended
Solids

Total Dissolved
Scolids

Units

VII. QUALTTY ASSURANCE DATA

Sample Designation

89L-1103-1 .
270492

2.6
<1
7.4
1,200
(mg/1)

BSL-1103-2
270493

<1

<1
7.9

1,200
{(mg/1)

. atrix Spike a atrix Spike Duplicate coveries
Sample Amount of 1Initial % Duplicate Relative %
Parameter Spiked Spike, ug Recovery % Recovery Difference
TOC 1103-1 1,000 104 112 7.4
TKN 1103-2 . 5,000 91 94 3.2
TSS 1103=-1 ._Duplicate 88 -— ———
TDS 1103~1 Duplicate 100 —-—— -—

AR301465



wac_ S -f/0.3 DATE SAMPLED DATE RECEIVE

WALK IN 1oc_D-l _sampres sy: NAC@ DATE DUE__ 7. .

crrew (2 raphec Labs, coc: (@m
ADDRESS 356‘3’5 A_ﬁé/ #, ///ﬂ/f?/seu{é/ QUANTITY  MATRIX
Rajek,ukﬁ.wé. 'P/( - 2= Adueous X
Ao 2779 —— A _
CONTACT/TITLE J%:f fo Ch Mrecs ECRA: YES__ No_ c—
Waﬁﬂw BAC NUMBER CLEINT DESIGNATION

-2 I7o9¢3

W B B

Projed: §9-1/4

- A2s80 __ pPP___ __ACID___ _ - _MBAS
—S502.1___ Sbhwi_____ ALK —3s0L .
. 503.1 __suwz _NH3 _____ 'I‘S —_
—.5o2.2___ -Sb pH 2TSS. _ /-2~
— s As _____ pOoD _____ 2TDS _1-24_
- 502 Ba ______ ce2 ____ TVvVs __
N -1+ b S —Be cop ____ S04 ____
SR - 122 : ___Al — Cl 503 —
—524 Auw . CLDE___ __ 8 —_—
—_—825 ca __ —CLRE__ ___ L.I.
—_bCB —Ca ~Co
—HERB —Cr —COND___ _ ERP TOXICITY
—pc ____ HEX U = . S
. D&G Co —_ —_ QLD
_LTOC __I_};__ —Cu _F ———— NEW
_TOX Fe ____ __HARD MET
BTEX S - - -FP PEST
Mg _____ —REAC__ HERB
Qther Tests: Mn _____ - CN___ _ VOA
~Hg _____ s __ AEBN
Ni __ TKN () -
—_—t —NO3 BACTERIA
AT NO2
—Na _____ —ODOR__ ___ TCMF
I < PHEN_ _ FCMF
__8Sn _OPO4A____ FSMF
,, K ____ —TP0O4 SPC B
. -2n —TURB .
REMARKS:

L __AR301466
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He

"Hﬁ, 1-“"'"*"5" 'é&f’ x“&%@‘wb . et Tt * 7 T

D ] cen(t) ANALYSIS. |METHOD(2) | QA/QC(2) IDET.LIMIT(2) |HOLD TIME

Yo =% A 738, wbd Txna C - '%y 9_
Pel2Adsp ToS, 755 DS, Tk A} P

LA

[ A

Wi

.

/\

SUBCONTRACT ANALYSIS REQUEST FORM

CLIENT ACCOUNT NO,__ /S 2705
ORDER N0.___ /48548 APPLIES TO REQ(S__93/ 932

vt

TO BE SUBCONTRACTED TO: - CHEMWEST,CA  WEBB,NC EC JORDAN,ME

(circle one)
WARZYN, Wl OTHER (indicate)

SPECIAL INSTRUCTIONS &

ATT: o ARE SAMPLES (NVOLVED (N LITIGATION YES ( NO )
{contact a2t subcontract tab) {(circlea one)

TURNAROUND REQ'D J 3 REPORT (NG REQUIREMENTS(3)

(1370 BE FILLED OUT BY RECEIVING
(2) |F PREFERRED OR KNOWN
(3)1F OTHER THAN STYLE w(v

-~ _AR301470
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Northeastern Analytical Corp.
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i
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ANALYTICAL REPORT
for
COMPUCHEM LABORATORIES
P.O. Box 12652
3308 Chapel Hill/Nelson Hwy
Research Triangle Park, NC 27709

Attention: Ms. Angela Childress, Manager Planning and Control

TEST REPORT NO, NACS9L-1098

PROJECT: Dames & Moore
Virginia Wood Preserves

17000-001
Client NAC Date
. esignation Designation Recejved Matrix
270513, PW-2A 891L-10%8-1 6-28-8%9 Aqueous
270514, PW-2A
Duplicate 89L-1098~2 6-28-89 Aqueous
‘Laboratory Name: No aster alytica orp.
Certification No: 03117 A
Name: thn M. Rissel
Title: Laboratory Manager
Date: July 18, 1989

.. . . Analysis, Sampling and Testing for the Environmentsa! and Safety Profﬁw

Evesharm Corporste Center, 4 Esst Stow Rosd. Mariton, New Jersey 0B053  {E0R) 935-8000 FaX (B08) 985-8700

BR300 1471



hlg' - MNortheastern Analyucal Corp. - ) - L.

compuChem Laborator:.es .
Test Report No. 8SL-1058 ]

July 18, 1989

Page 2 of 8

E _OF NT
Page No.

I. Sampling Information . « « « ¢ v & & ¢ ¢ o « « & 3

ITI. cChain of Custody Documentation . . . . . . . . . 4

III. Methodolog¥. v o = o « s = o o o s o o o o o « a 6

IV. Laboratory Chronicle . ¢ ¢« ¢ &« v ¢ v v ¢ ¢ o o = 7

V. Non-Compliance/QA Report. . . « ¢« « ¢ « ¢ » « » : 7

VI. Analytical Results . « v v ¢ 4o ¢ o o o o o« o o = 8
VII. Quality Assurance Data . . . « & « = o + o« « o & 8 .

File: SL\COMPUCHM\8%1L-1098

. - - - BAR301472
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| | _ Northeastern Analytical Carp.

E SE =
CompuChem Laboratories
Test Report No. 89L-1098

July 18, 1889 . . .

Page 3 0of 8 -

I. [PLING INFORMATION = o .

Not submitted.

AR30I1473




hﬁ! Q I Mortheastern Anatyucal Carp,
E T E Eé

CompuChem Laboratories

Test Report No. 835L-1098 .
July 18, 1989 :
Page 4 of &

II. CHAIN OF CUSTODY DOCUMENTATION
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hi! l Northeastern Analytical Corp.
g §-=§

CompuChem Laboratories
Test Report No. 85L-1058 .
July 18, 198%

Page 6 of 8

III. METHODOLOGY

The samples were analyzed using methods as adopted from:

- EPA Methods for the Chemical Analysis of Water and
Wastes, March, 1979.

. Standard Metheds for the Examination of Water and
Wastewater, 15th and/or 16th Edition.

- S | ... _ _BR301!47s6




lg' .. Northeastern Analyuical Corp,

= == E =

CompuChem Laboratories
Test Report No. 89L~1098
July 18, 1989 .
Page 7 of 8

Iv. ORATORY. ONICLE

A. Date of Sampling: 6-27-~89
B. Date of Receipt/Refrigeration:
C. Date of Analysis:

Parameter e

Total Phosphorus
Biochemical Oxygen Demand

V. ON-COMP c REPOR

Samples for total phosphorus analysis were received
unpreserved.

Supervisor Review and Approval: M
=J \

e - BR301477




MQ! - Northeastern Analytical Corp
& £ =T

CompuChem Laboratories
Test Report No. 851-1058
July 18, 1988

Page 8 of 8
VI. ULT
m ignatio
§2L-1098~1 89L~-1098-2
270513 270514
Parameter {PW=23) (PW=-2A DUP)
Total Phosphorus, mg/l <0.02 <0.02
Biochenical Oxygen
Demand, 5 day total,
ng/1 4.0 4.0

VII. QUALITY ASSURANCE DATA

Sample Amount of Initial & Duplicate Relative % .

Parameter Spiked Spike. ug Recovervy % Recoverv DRifference

TPO, 0898~1 50 160 100 0

BOD 1098-2 1,000 104 106 1.9
—— — . ... ._ _BR30I4LTB
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WALK IN Loc_2 B —2~samprEp BY: Nac @ DATE DUE__ 7/!( ?/ %

CLIENT Oom.oucl-em Lubs
ADDRESS_320% (hupelH. ////U#[Cauﬂ?/
JQfS etreb Trinmsle fork
e y7209

CONTACT/TITLE ﬁ/d—t’lﬁﬂl o O ,L' Hﬂe $S

coc: @NO

QUANTITY MATRIX
2

ECRA: YES No_/

EE

gAc NUMBER G
L %= 20513 ( Pu-pa

ON _ NAC NUMBER CLEINT DESIGNATION

~2- 23051y (Pw-3A0P)

oled ! Ubmest Moore
Prej Uirgian Weed fleseves  ANALYTICAL TESTS - A of
| 1000-1 C A
ORGANTIC METALS WET CHEM WET CHEM L™
___A280 _PP___ __ACID_____ __MBAS
___S02.1____ __SDW1____ _ALK _%ssor______
. 503.1___ __SDw2___ __NH3 _____ T ____
__502.2______. _Sb pH _1Tss
601 __ . ___As ___ 2-BOD __{-2+ TIPS ____
___602 __ __Ba _____ _co2 _™vs _
-_603 ____ __Bae ______ _cop _____ —_soa
608 ______ AL oL _so3
—_—624 —Au ___ _CLDE_______ S —_
625 - __CLRE_____ _L.I.
___PcB __Ca _COLR_ ___
- HERB _____ -G COND_____ EP _TOXICITY
___PRC ___ __HEX -
086 ______ __Co _bo _____ OLD
__TOC ____ _Cu _F NEW
—_TOX __Fe HARD __ MET
- _BTEX __Pb _FP _____ PEST
Mg __REAC_____ HERB
Other Tests: —Mn S = . VOA
—_Hg . sS____ AEBN
__Ni _TKN ______
—_—Se =NO3 ____ BACTERIA
‘__Ag __NO2
__Na _ODOR____ _ TCMF
Tl __PHEN_____ FCMF
__Sn __oPo4_____ FSMF
K T-TPO4_Io- SPC
2n __TURB_.._._
REMARKS :
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CLIENT INFORMATION SHEET

* 3308 Chapel Hill/Nelson Highway

P.0. Box 12652
Research Triangle Park,
North Carolina 27709
Telephone 919/549-82653

At the end of the sampling period, it is vital to ship the
sample via express transportation.

Piease complete this form and return with the SampleSaver.

Thank you.

Sampling period -
From;
Date Qj? 27 .]f"'f =
Time [ree .
To

Date & / ?7'/ < ul -

Time / ‘2‘!!0 -

Company Bﬁ-"\'\:@ < N V\/\m

Addrass hijf LadiS €O Sam 1{)(%& .

City & State Qetres e VAARID!

Sampie Name/Number* P o - 2 é

*(sample ID canibe no longer than 10 characters in tength)

Q

P\u-Zr“T DUF

ZipCode S LU

IMPORTANT!!

All preservatives to be added at the time of

sampling by the clientt!!

AR30 1482
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Northeastern Analytical Corp. N .

Z
D

NORTHEASTERN ANALYTICAL CORPORATION
EVESHAM CORPORATE CENTER
47EAST SéOW RBASL
MARLTON, NJ 08053
FACSIMILE~-TRANSMITTAL FORM
FAX NO. (609) 985-9700

CONFIRM NO. (609) 985-8000

DATE: é/8~3’/8‘7 _. TIME SENDING: __/C:/5” .
o

Dor_Tomec ~  FROM: é/r'\uc_k@é_;'/afér’j;'

TO

2

CONFIRMATION REQUIRED: YES X NO_

NUMBER OF PAGES FOLLOWING

PLEASE NOQTE: IF YOU DO NOT RECEIVE ALL OF _
THE PAGES INDICATED ABOVE, PLEASE CALL
AS SOON AS POSSIBLE

-Anslysis, Sampling and Testing for the Environmental and Safety ProfessionffR30 | 4L 84

Ao e -

Evesra~ Corporate Cefitdr & Epst Stow Aoad Marlton New Jersey 0BOS3 (B08) 985-B000 FAX [509) 885-970C




T T R e e e e =y
L R T = s TN .

- COMPUCHEM
:% [ABORATORIES

EACSIMILE COVER. PAGE

COMPANY:___ N#C -

— 0
FROM: L Donr B @Lf"
Phone #:_(~£00- 833-s2372

Number of pages Including cover:_ == .
Please contact sender directly if you did
not receive all pages.

i

Facsimile Number: 819-24B-6462

AR301L48S



96-28,89 14:39 To18 248 €786 CoifipuChem Corp. === N E. ANALYTICAL £ ep2-902

\

0 SUBCONTRACT ANALYSIS REQUEST FORM

CLIENT ACCOUNT No,_ /S2 90 S
ORDER No.__ /4 FE G apPLiEs To REes__90/ , 902

Ty ~lofS
TO BE SUBCONTRACTED TO:  CHEMWEST,CA  WEBB,NC  EC JORDAN,ME

(clrcie one)
WARZYN, W! OTHER ({ndicats)

tp ] CON(1) ANALYS|S METHOD(2) | QA/QC(2) IDET,LIMIT(2) IHOLD TIME
P24 %Za_{_g Ze D, Tatal P /]
Pl padep) 220SIY TRob Teda) P /.
ABL Y, il M-
(VAT
v

», ” - f
o _CA M eria? il

ATT: o N ARE SAMPLES INVOLYED IN LITIGATION YES (NO 3
{contect 3% subcontract lab) {clrcle one)

TURNAROUND REQ'D__ .33 REPORTING REQUIREMENTS(3)_p/4 € -Ep?pn;;g;:t&
Levar 4y

{1)TO BE FILLED QUT BY RECEIVING ‘

(2)|F PREFERRED OR KNOWN
{3)F QTHER THAN STYLE "iv w

—_— - -~ AR301486




Nac K9 A /3 D0 AarE sampLED DATE RECEIVED

SAMPLED BY: NAC CLIENT DATE DUE N

WALK
CLIENT ' I ST TeOC: YES NO
ADDRESS QUANTITY - MATRIX

— " Aguecus
Air/Filter/Tube
CONTACT/TITLE . L ECRA: YES___ NO

__NAC NUMBER CLIENT DESIGNATION  NAC NUMBFR CLEINT DESIGNATION
ANALYTICAL TESTS .
ORGANIC METALS W WET CHEM Y WET_CHEM
___A280 _PP __ACID____ __MBAS
___502.1 __Sbwi____ _ALK _ __%soL_ ____
__503.1______ __spwW2____ _NH3 ___ I
___502.2 __Sb pH 22188
601 _As WBOD DS
—__602 _Ba _co2 _Tvs
—__ 603 ____ _Be ______ _cop _____ _soa
603 Ay ___ —_eL o _so3 ______
624 _ —Au - __CLDE___ s _
625 - —ed __CLRE____ _L.I.
__PCB _Ca __COLR____
—HERB ______ -Cr ___ —COND___ ___ EP TOXICITY
—PHC HEX ~CN
—__0s&G _Co _Dpo OLD
—__Toc _Cu _F o NEW
___Tox __Fe _____ T HARD MET
___BTEX —_Pb____ _FfP ______ PEST
Mg __REAC___ __ HERB
Other Tests: Mn _____ - CON____ VOA
__Hg s_____ AEBN
__Ni__ TKN _
__sSe __NO3 ___ ACTERI
Ag __ ~NO2 ____
—_Na __ODOR_____ TCMF
. J1 __PHEN_____ FCMF
—sn oPO4___ FSMF
K v TPO4_ ___ SPC
- —-2n __TURB__
REMARKS :

o AR301487
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Htate of Netn Jersey
DEPARTMENT OF ENVIRONMENTAL PRCTECTION
T DIVISION OF ENVIRONMENTAL QUALITY
CN 027, TRENTON, N.J. 08625.0027

Jorge M. Bgrkowi!z. Ph.D. ' {609) 252.53583
Dirsctor

January 25, 989

ATTN: Laboratory Manager

Znclosed is a copy ©F vour laboralorv’s USEZPA water pollu- -
tion parameter proficiency results for Wp-021. If vou nave not:
received an acceptable evaiuation for -any parameter vou shouid:

1. Try to determine the cause 0f the unacceptab.e resulis
angd correct 1t.

2. Rtn gqualilitvy contro. sampies Ifrom EMSL-Cincinnati or .
in-house controlis tTo &s55ure yourseif that the probiem
is corrected,

3. Write to this office outiining the steps tnat have oveen -
taken to correct the probliem.

Failure to correct ana.vtica. prob.ems wnich cause unac- -
ceptable performance evaluations may jead to suspension anés/or '
decertification of vour zaboratory as a result of Juture water
pollution studies.

e

Yours trulv,

6. Q. (oo

C. Don Bowyer
Principal Invironmental Specialist

Office of Quality Assurance

CDB/mjr

Znclosure

New Jersey is an Equal Opportunity Emplryer




NT1012

03117y

NORTHEASTERN ANALYTICAL CORP,

N SAMPLE  REPORT . TPUL ACCEPTANCE SARNING
NALYTZS NUNBER VALUZ VALUZ®  LIITS LINITS
TRACSZ METALS IN MICROGRAMS PSR LITER:
ARSENIC 1 %09 330 293~ 469 319- a47
2 5347 S4,2 39.2- 67.4 42,3~ 6§3.3
CADNMIUY 1 224 222 189~ 246 196- 239
- 2 23.7 24,9 18.6= 27.5 19.8- 26.5
LHRCHIUN 1 112 125 98,.%~ 149 104~ 1u3
2 38.7 81,7 30.7- Sl.4 33.3~ 48.3
: JPPER 1 .93.3 96.0 30.2- 111 8u.1i- 107
2 ?079 3.00 3.03- 13-1 Qng” 11.9
1.0% 1 213 219 174~ 245 183- 236
2 41,6 42.9 24,9« 58,5 29.1=- 54.3
¢ RCURY 1 11.0  19.7 7.80- 12.9 8.4~ 12.3
2 1.61 l.“? 0868- 2.07 1-02"‘ 1. 92
1.:4555 1 311 315  281- 345  289- 337
2 T0.2 T0.90 59.5 79,0 61.9~ 76.6
.C4D 1 127 126 100~ 151 107- 1%
2 22,8  21.0 14,5~ 29.2 16.4- 27.3
iZLERIUS 1 179 180 129~ 219 i81i- 207
2 QO.S' llOgO 27-2" ngl 30.0‘ 46.3
INC 1 192 190 163- 214 169- 207
- 2 53;2 63.3 51.9" 73-2 5“.5- ?0.5
1LVER 3 1,03 0.95 «176- 1.77 378~ 1.57
- % 116 11.7 8.30~ 18.9 9,12~ 14.1
WINERALS IX MTLLIGRAMS PER LITER: (2XCEPT AS NOTED)

| ‘BNITS 3 6,57 5.61 5.87- 5,73 5.50- 5.70
8 8.41 8.35 B8.02- 8.58 8.09- 8.51

' YALUATION REPORT

,TUDY NUMBER WpC21<

PAGE

1

A A A i S —— e Y o -

BASED UOPON THECRETICAL CALCULATIONS, OR A REFERENCE VALUE SHEN NECESSARY.

batz: 11/25/83

—.-------..-«---_------—--_._,....._... " b T A - P T P D S 4B R W R e A ey A Gl U W N T Y T ek -

PERFORMANCE
EVALUATION

ACCZPTABLZE
ACCEZPTABLE

ACCEPTAHBLE
ACCzZpTABLE

ACCEPTABLE

" ACCEPTABLE

ACCEPTASBLE
ACCEPTABLE

ACCEPRTABLE
ACCEPTARLE

ACCEZPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLZ
ACCEPTABLE

ACCEPTAZLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLZE

ACCEPTABLZ
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

G Y —

“AR301493




Pt e St 2y, P S Sy - - . —e— -

PERFORMANCE EVALUATINN REBORT _ DATE: 11/25/88

WATEZER POLLUTION STUDY NUMBER #pP021

\. JRATORY: XJ101 N{;-fké[f,igff’?% 7%4@ ‘C&.(.-_f:z;ﬂ’ 2417 .

e
- W . S 2 S A e A G S e S W . S . . S = o - . S A A - P W — . W i S B .

SANPLZE REPORT YTRUE ACCIPTANCE 4ARNING PERFORMANCE
{*LYTES BUMBEZER VALUE VALUE* LI®ITS LINITS EVALUATION

- e A oy e S A S e v i by M Sy G D M SN G Y S Gmy e P A WP S A W D U N W A NS A R N W R A R A S e e el G G S A A A S A W e e e

MINERALS IN MILLISRAMS PER LITER: {EXCEPT AS NOTEDR)

SHIU.‘. l ll-é 11.0 9-“3- 12.5 9:82" 12.2 ﬁCCEPTABLE
2 85,5 95,7 31.7- 108  83.5- 101 ACCEPTABLE
NUTRITYTS IN MILLIGRAMS PZR LITER:
FKN)

M®ONIA-RITROGENL 1 4295 0.270 .D396- 517  .141- .466 ACSZIPTABLE ¥
v 2 1.23  1.20 .855- 1.56  .942- 1.48 ACCEPTABLE ¥

2 1.86 1.90  1.51= 2.26 1.63- 2.17 ACCEPTAZLZ

RTHOPHOSPHATE 1 3657 0.755 .3380-,0922 .0445-,0857 ACCEPTABLE

2 .915 0.900  .762- 1.08  .796- 1.01 ACCEPTABLE
OrAl PHOSPHORUS ¥ 3 <163 0.15C .0960- .216 110~ .202 ACCEPTABLEy
8  3.55  3.50 2.35- 8,33 3,03~ 4.15 ACC2PTABLE

DEMANDS IN MTLLIGRAMS PER LITSR: 77 .

c- 1 B1.5 83,5 29.1- 58.5 31.8= S51.2 ACCEPTASLE

2 215 229 182~ 252 191- 244 ACCIPTASLE
ac ¥ 1 16+6 172 1%.4- 19.9  15.1- 19.2 ACCEPTABLIY
2 89,3, 90.5 73.1- 107 77.6- 103 ACCEPTABLEY
~DAY BODY 1 2546 27.9 15.2- 40.1 18.3- 37.0 ACCEPTABLE ¥
2 136 145 87,3~ 199 101~ 185 ACCEPTABLE®

PCB*S IN MICROGRAXS PER LITER:

3 3-AROCLOR 1016/12482 1 yz DaLe~ DeLe  Dola= D.L. NOT ACCEPTABLE

1% - 371 e 41

——— - - -

- - ——— ———— - - - e

z BASED UPON THE¥ORETICAL CALQULATIONS, OR i RETERENCE VALUE JHEN NECEZSSARY.
D e STANDS FOR DETECTION LINIT

-

dodih
3%
Ml wpe2 R | : N
YR #,_l;._— CH A {}a MG [DEWTFE (ED

+

I — e S ;—ARSO i Ll'gh




e

-‘RATOR!: RJ10L

PESTICIDES IN MICHROGRAMNMS PER LITER:

SALORDANE 3 5,97  7.82  3.51- 9.75
14 1‘97 2.“8 .96?" 3155

{ JDRIN 1 .105 ©0.131 .0183- .209
2 .654 0.783  .152- 1.13

.»P.:x 1 o268 0,388  .193- .463
D 1 487 0.513 .175- .800
2 o213 0.207 .0543- .458

E 1 olu.f‘ 00183 00515" 0357
2  .663 0,710 .335- 1,03

yny 1 .233 0.290 .110- .447
2 71,06 1.13 .529~ 1.60

IEPTACHLOR 1 +587 0.651 <281~ .902
2 00628 00081 00215- -133

BASED UPON THEORETICAL TALCULATIONS,

PAGE 3

PERFORMANCE EVALUATION REPORT

SAMPLE REPORT TRUE ACCEPTANCE
- NALYTES NUMBE2 . VALUE WALGE® LIXITS
PC3's IN MICROGRANS PER LITZR:
PCS-AROCLIR 1260 2 3.32 3.75  .994- 5,32
PC3*S IN OIL IV %ILLISRAMS PIR KILOGRAM:
=3 IN OIL~- 1015/1202 2 37.0 42.6 13.3= 51.7
. B IN OIL- 1260 1 7.53  7.12  2.18~- 10.8

A e e T T Ui S i e W W T Y A . A T S D S WS G S g e W

WATER POLLUTION STUDY NUMBER #2021

DATE: 11/25/88

WARNING PERFORMANCE

LINITS EVALUOATION
1.62= 4.69 ACCZPTABRLE
13.2- 46.9 ACCEPTASLE
3.24=- 9.679 ACCEPTAZBLZ
8,31~ 8597 ACTEPTR3LE
l.30~ 3,23 ACCEPTABLE
0424~ L185 ACCEPTRABLE
«275= 1.00 ACCEPTABLE
w227~ JU29 ACCTEPTAZLE
« 254~ L,721 ACCEZPTABLE
«106~ 407 ACTEDPTABLE
«0839- .275 ACCEPTABLE
ot23- 942 ACCEPTABLE
«153~- 404 ACCEPTABLE
e866- 1.7 ACCEPTABLE
«325- .B19% ACCEPTABLE
« 0355~ ,118 ACCEPTABLE

A D G A WD R A s S o R A . e -

OR A REFERENCE VALUE WHEN NECESSARY.



PZRFORMANCE EVALUATION REPORT . ' DATE: 11/25/8

WATSR POLLUIION STUDY NUMBER WPO21 .
LABORATORY: NJ1D1
SANPLE REPDRT TRDE ACUCEPTAKNCE WA RHING PERFORMANCE

ARALYTES NUMBER VALUE VALOE® LI®ITS _LIMNITS EVALUATION

ke v - — - - L™ - ——— e S T - -

VOLATILE HALOQCARBONKS IF EICROGRAMS PER LITER:

1,2 DICHLOROETHANE i 5.82 T7.31 .21~ 10.8 5.06~ §.95 ACCEZPTABL
2 ug,.7 59.4 3B.U~ 82.6 44,1~ 76.9 ACCEPTABL

‘ CHLORDFORYM 1 4.68 5.38 2.50- 9.06 J.3U~ 8,22 ACCEFPTABL
2 8.4 6le2 3645~ 91.6 43.5~ 84.5 ACCEPTASBL

TRICHLOROETHINE 1 220 .82 2¢30- 7.19 2.92~ 6.57 NOT ACCEPTABL
2 17.2 u.2 20.4= 61,4 30.9~ 56,9 NOT ACCEZPTABI

CARBORTETRACTHLORIDE i ET5 B.63 k,32- 12.8 S.41l=- 11.3 ACCEPTLBI
2 50.9 68.1 42.2- 98.5 49,4~ 91,3 ECCEZPTABIL

TET2ACALOROETHENE 1 1.70 2. 88 1.25- 8,60 1.68- 4,17 ACCEZPTRE]
2 34.8 6l.9 374~ 8L, 4 43,4~ 7B8B.4 NDT ACCEH Bl

BROMODPICHLORIMETHAXNRE 1 2.35 10.0 6.3~ 13.7 T435=- 12,8 ACCEPTAZI
DI BROMOCHLOROMETRANE 1 3.18 3.61 1.53~ S5.41 2.02~ 4,91 ACCEPIABI
2 50-7 “9-2 310 1"‘ 71.5 36-3" 5503 ACZEZPTABI

METRYLEZNE CILDRIDE 1 53.0 71.1 3%.1- 103 47.3- 95.1 ACCEPTAB.
2 3.16 $.26 1.28- B,32 2.19- 7.42 ACCEPTAE]

CHLOROBERZENE 1  8.10 9.63 5,89~ 13,3 6.34- 12.3 ACCIPTAL

VOLATILE AROMATICS IN MICROGRAMS PER LITER:

EEMZENE 1 69 .8 59-“ 35.0"' 81.? 30-9- 75-3 LCCEPTAB

2 10-3 11-5 7.26" 15&1 8025- 1’4.1 ACCZPTAR

= BASED UPOYX THEDRETICAL CALCULATIONS, OR A REFFRENCE VALUE WHEN NECESSARY
PAGE 1]
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PERFORMANCE EVALUATIOHN REPORT DATE: 11/25/88

4ATER POLLUTICN STUDY NUMBER #P021

L.u'roa ¥: 3101

. . SAMPLE  REPORT TRUE ACCEPTANCE WARNING PERFORMANCE
L_ALYTES _. NUMBER  VALUE WVALUZ®*  LINITS LINITS EVALOATION

S P . S RV —— - o i P D T T e S S A D W . G A A e s Sy S s — A A -

VOLATILE AROMATICS IN MNICROGERAMS PER LITER:

ITHYLBENZENE 1 30.3 35.9 20,5~ Uug,s 27.484= 43,56 ACCEPTABLE
2 4.34 4.,39 269~ 5,40 3.17- 5.93 ACCEPTAZLZ
TOLUEZNE 1 52.3  S56.% 39.3- 70.5 83.7- 65.5 ACCEPTABLE
T, 2 7. 18 8.92 S5.54- 11.7 6.32- 10.% ACCZPTASBLE
2 3.82 4,30 2:.17= 6.62 2:77- 8,02 ACCEPTABLE
.+ 3-DICELORO3ENZIENE 1 40. 6 $3.3 28.2~ 58.9 28,9~ S4.2 ACCTEPTABLZE
2 4,56 5.20 le86~- 8,26 2672« T.40 ACCEPTABLE
;. U=DICHLOROBENZENME 1 860.9 59.6 35.0- 82.9 82,1~ 7@.9 ACCEPTABLE

! CYANIDZ : 1 «128 0,150 .,0344- .196 .0986- .182 ACCEPTABLE
. ‘G/Ll 2 =200 0.225 «128- 4257 «150- .276 ACCZEZPTABLE
‘OTiL RESIDGAL THLORIKE 1 «330 0.301 «107- .510 «165= .452 ACCEPTABLE

-—— - —— - A A G ——— — - - D S A o S A N ke e A -

3ASED JPON THEORETICAL CALCULATIONS, OR A REFEIENCE VALUE JHEN NECESSARY.

PAGE 5 (LAST PAGY)
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PERFORMANCE EVALUATION REPORT DATE: 07/09/86
DME-QA STUDY NKUMBER 006 .
' ZMITTEE: NJ0026565 ; BOROUGH OF FREEHOLD WWTP £X RJ0027545
v  REPORT TRUE ACCEPTANCE WARNING PERFORMANCE
. ALYTES P  VALUE VALUE* . LIMITS . LIMITS EVALUATION
TRACE METALS IN MICROGRAMS PER LITER®
RSENIC X 282 3452 244.- 419, 266.~ 397. ACCEPTABLE
"ROMTUN X 310 307 269.- 348. 275.- 338. ACCEPTABLE
.. ROMIUN X 300 274 213.- 331. 227.- 316. ACCEPTABLE
3PER x 403 380 332.- 422, 3445~ 411. ACCEPTABLE
X R < 1340 1311 1120.-1480. 1170.-1440. ACCEPTABLE
3D ¢ 123 118.8 89.0- 1u46. 9.1~ 139. ACCEPT.E
. {GANESE X 560 510 uus.- 554. 463.- 550. CHECK FOR ERROT
TROURY X 51.0 50.0 34.4- £5.9 38.3- 61.9 ACCEPTARBLE
INC X 3758 283 333.-~ 429. 345.- 417. ACCEPTABLE
MISCELLANEOUS ANALYTES:
-UNITS 6.66 6.70 6.54- 6.83 6.58- 6.80 ACCEPTABLE
'AL SUSPENDED SOLIDS 32.7 35.6 26.6- 37.5 28.0- 356.1 ACCEPTARLE.

< MGrLD
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BASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUE WHEN NECESSARY,
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ATTACHMENT B.2-%

Laboratory Performance Evaluation Report
CompuChem Laboratories, Inc.

Research Triangle Park, North Carolina
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- § UNITED STATES ENVIRONMENTAL PROTECTION
ry q.-lf OFFICE OF RESEARCH AND DEVELOPMENT
4 gt ENVIRONMENTAL MONITORING SYSTEMS LABORATORY-LLAS VEGAS
- . —  P.O.BOX93478
LAS VEGAS NEVADA 851953.3478
(702/796-2100 - FTS 545-2100)
APL 4
- 7 Iggg
Mr. Richard Bloonm .

CompuChem Lab
3308 Chapel Hill/Nelson Hwy.
Research Triangle Park, NC 27709

Dear Mr. Bloom:

The Individual laboratory Summary Report (ILSR) summarizing your
laboratory’s results for the Second Quarter Organic Performance Evaluation
Sample (QB2, FY89) is enclosed for your information and review. Please review
your score as listed on the ILSR to determine the actions vhich are required
to correct any deficiencies. Performance tategories:

o Acceptable, No Response Required (Score--%0 or above):

Data meets most or all of the scoring criteria. No response is
required.

o Acceptable, Response Explaining Deficiency(ies)Required
{Score--Greater than or equal to 70, less than 90):

Deficiencies exist in your performance.

Within 14 days of receipt of this letter, please describe the defi-
ciency{ies) and the action(s) taken to correct the deficiency(ies)
listed on the ILSR in a letter to the Project Officer, the Deputy
Project Officer and the EMSL-LV,

o Unacceptable, Response Explaining Deficiency(ies) Required
(Score-~Less than 70):

Deficiencies exist in the your performance to the extent that the
National Program Qffice has determined that you have not demonstrated
the capability to meet the contract requirements.

Vithin 14 days of receipt of this letter, please describe the deficien-
cy(ies) and the action(s) taken to correct the deficiency(ies) listed on the
ILSR in a letter to the Project Officer, the Deputy Project Officer, and the
EMSL-LV.

~ AR301506




Note: These instructions ere for adviaory purposes only. If any
apparent conflict exiats between these instructions and the
ceontract, foliow the contract.

INSTRUCTIONS: Second Quarter QOrganic Performance Evaluation
. Sample Set (4B2,FY&89)
Superfund Contract Laboratory (CLP) progran

A) Sample Description -

Enclosed is the Second Suarter Organic Performance
Evaluation (PE) sample met (QB2,FY89). The Performance Evaluation
Materials (PEM’s) are described here so that you gan determine if
the set is complete. The set consiste of water samples. The water
sanples conaist of four (4) 80-ounce Baase, Neutral, Acid, and
Pesticide (BNAP) bottles and six (6) 40-al Volatile Organic
Analyses (VOA) vials. All organic saample materials MUST be kept
cold. Following examination of these materials, they MUST be
transferred to a refrigerator for storage at four (4) degrees
centigrade. Do not allow freezing to occur. Note that three (3)
of the BNAP bottles are marked “Sample,” and cne (1) is marked
“Blank.” Likewise, four (4) of the VOA vials are marked “Sample,”
and two (2) are marked “Blank.” Sample containers, in each
category (semi-volatile/peaticide or volatlile), contain
identical samples from the same batch aliquoted into either 80-
ounce bottles for seri-volatilea/pesticide or 40-al vials for
voletilea., This means that all three (3) semi-volatile/pesticide
sarple bottles are identical, and that all four (4) of the
volatile sample vials are identical. Likewise, the volatiles
blank containers are identical.

The volatile organic analysis materials (VOA) (40-mL vials)
MUST NOT be opened until the analyais is to occur as the analytes
may be lost. The semi-volatile/pesticide analysis materials (80-
ounce bottlea) muat be sahaken thoroughly priecr to extraction.

If you hold a VOA only contract, and de rnot hold a full
organics contract, you have received only the VOA PEM’s.

B) Breakage and Mimsing items -

Upon examining the enclosed materials, any broken or missing
items must be reported to Dr., Larry Butler at the EMSL-LV at
(702) 798-2114 or FTS: 545-2114. R - -

C) Standards -

You muat provide your own working standards and calibration
solutione and demonstrate traceability to Quality Assurance
Materials Bank (QAMB) atandarda. EPA supplies atandarde for
purposes ©of traceability only, end cennot esupply you with working
standarde. Your laboratory must obtain its own QAMB standards for
the purpomes of traceability. Contact the QAMEB or the QAMB
Project Officer to make those arrangements.

e e e o AR301507




D) Analysis Requirements asnd Modificationa to Protocol -

The samples and blanks are to be processed eas described in
the statement-of-work contained in your current contract. Forms
needed for data reporting are in your contract. Forms must be
f£illed out completely in the exact order and format provided as
required by your contract. No modificationsa to your contract are
intended by these instructions unlese specifically mentioned
ebove. The EMSL-LV is performing method checks for the CLP, We
feguest ihet yvou jdentify the method used in the final

concentration mtep (either Nitrogen ("gl blow~-down or micro
Kuderna Danish) in vour case narrative. Jt would aslsoc be most
helpful jif you identify whether you psae gcontinuous ractors or

geparatory funnel extractjons. If you decide to provide this
information please note it in your cover letter.

E) Deedlines ancd Data Shipping Addreasees -

The complete data package for this PE analysais is-required
in its entirety to be delivered to the EMSL-LV by the
contractually reguired deadline. Thisa includea, but may not be
linited to, all contract requirementsa for the use of EPA forama
subritted in the required order, all DA/QC, and the delivery of
raw data. Please atudy your contract carefully before submitting
the complete data package to:

Dr. Larry Butler, Superviaor

Performance Evaluation Program

Quality Assurance Research Branch (QAB)

Queality Assurance and Methoda Developmsent Division (QAD)
Environmental Protection Agency

P.0O. Box 93478

Las Vegas, NV 89193-3478

The above addreas is for U. S. HMail. Those 1laboratories
wiahing to use private carriers for overnight delivery must use
the atreet address
below:

Dr. Larry Butler, Supervisor

Performance Evaluation Progranm

Guality Assurance Reasearch Branch (QAB)

Guality Assurance and Methods Development Division (QADD
Environmental Protection Agency

944 E. Harmon

Las Vegas, NV 83115

Other addresaees, which are listed in your contract, =must
also receive data packages as required by contract.

Note that Saturday delivery is not possible at the EMSL-LV
since no personnel are on duty to receive such packages. Packages
marked for Saturday Delivery will not be received until the
following Monday ox business day.

(EMSL-LV FILE: QB2089IN> 7 AR301508




You shall be notified by the Project Officer or Deputy Project Officer
concerning the remedy for your unacceptable performance. You may expect, but
the Agency is not limited to, the following actions: reduction of the number
of samples sent under the contract, suspension of sample shipment to you, a
site visit, a full data audit, and/or analysis of remedial PE samples.

NOTE: Your prompt response demonstrating that corrective action has been
taken to ensure your capability to meet contract requirements will
facilitate continuation of full sample delivery.

Questions concerning the appropriate response to this letter must be
forvarded to your Deputy Project Officer. Questions concerning the scoring
procedure used in QB2 or errors in scoring the QB2 sample must be directed to
the EMSL-LV. Thank you for your cooperation in this study.

Sincerely,

Larry Butler,,Ph.D., Supervisor

Performance Evaluation Program
Quality Assurance Research Branch
e Co - Quality Assurance and Methods
Development Division

Enclosures:

Individual Laboratory Summary Report

Performance Evaluation Material Preparation Instructions
Organic Performance Evaluation Material Scoring Procedure
Description of the Individual Laboratory Summary Report

AR301509




ORGANIC PERFORMANCE EVALUATICON MATERIAL SCORIRG PROCEDURE

OVERVIEN:

An integral responsibility of the Contract Laboratory Program’s (CLP)
guality assurance program iz the ponitering of the CLP contracter’s continuing
ability to produce acceptable analytical data. To a=sist in this process, the
EMSL-LV, under the direction of the CLP Rational Progras Office (NPQO), prepares
and zhips Perforsance Evaluation Materials (PEM) each quarter to all contract
laboratories. Contractors are required to analyze the PEY and return data
vackages within the contract-reguired turn-around time. The PEM results are
evaluated and suemarized by the EMSL-LV. Tha EMSL-LY forwards the PEM results to
the HPO and the Deputy Project Officers (DPR). The RPO, in conjunction with the
DPO, determines the appropriate remedial actionis) when the PEM results_are
unacceptable. ’

COMPOURDS ADDED TO THE PEM:
Conpounds added to the PEE are classified into two different groups:

1) Target Compound list (TCL) Compounds -~ Compounds included on the Target
Compound List in Exhibit C of the contract Statesent-of-Work. The EMSL-LV
adds TCL compounds to matrices that wimic the of sawples snalyzed by the
CLP. Points are deducted when a TCL compound is not jdentified, when a TCL
compound iz mis-quantified, or when a TCL compound that has not been added to
the matrix is identified by the contractor (Sse, "Scoring Procedures Used for
Classifying a TCL Compound as a TCL Contaminant®),

2) Non-TCL Compounds (non-TCL), also referred to as Tentatively Identified
Coepounda (TIC) -- Compounds which are not included on the Target Compound
List in Exhibit € of the contract Statesent-of-Work, but are contaminantas
found in the environment. A contractor identifies the compounda using a
forward library search routine which compares the sample compound spectra
against gpectra in the National Bureau of Standards (NBS) Mass Spectral
Library. The EMSL-LV adds TIC compounds to matrices that mimic the type of
sanples analyzed by the CLP. Points are deducted when a TIC compound is not
jidentified or when a TIC compound that has not been added to the matrix is
identified by the contractor {See, "Scoring Procedures Used for Classifying a
Ron-TCL Compound as a Non-TCL Contaminant'),

. 1 AR301510
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GENERAL SCORING PROCEDURE COMMENTS:

The following comments apply to the storing procedure discussed in this
encloaure.

For the TCL and TIC identification sctxring procedures, the NP0 reserves the
right to delete compounds from the study Aif a large percentage of the contractors
do not identify the compounds.

Confidence intervales (Cl) for TCL coxpounds are derived from the CLP
contractor-subaitted values, using statistical procedures. When deteraining the
CI for a TCL compound, if the lower CI limit is less than the Contract Required
Quantitation Limit (CROGL) for the coepound, the lower CI limit ig set to the
CRQL. 1If the upper CI limit is less than the CROL for the compound, the compound
is not included in the scoring procedure. For information concerning the
statistical procedures used to develep the LI for the CLP PEM program, contact
Larry Butler, at the EMSL-LV. .

For the TCL and TIC contazinant classification procedures, the NPO will not
deduct pointa if the NPO determines that tha contaminant was a breakdown product
roa the coppounds added to the PEM or that the matrix used to prepare the PEM
‘:ntaimd the contaminant.

SCORING ALGORITHHMS:

The following algorithms are used to score the full-organic and the
volatiles (VOA)~only PEM:

Algorithm 1 (Full-organic PEM):

Score = 100 - | | 150 + (2A + B « C) | +
- ! X |

-

|

2.2« (D+E) I I
|

|

S
I

Algorithm 2 (VOA-only PEM):

X i 1 I

- — - -

- - .

} 100 « (24 + B +« C1 1 « 1 2,2 « (D + E) | |
i i
|
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Where:

¥ = The number of TCL compounds, added to the PEM, which were included and
scored in the DPEM,

A = The nueber of TCL compounds, added to the PEM, which the contractor
did not identify.

B = The number of TCL compounds, added to the PEM, which the contractor
did not correctly quantify {(value is not within the action CI}.

C = The nuaber of TCL compounds, not added to the PEM (contaminants),
which the contractor identified.

D = The number of non-TCL (TIC) compounds, added to the PEM, which the
contractor did not identify.

E = The nusber of TI{ contaminants which the contracter identified.
The TIC tere, [ 2.2 + (D + E) 3}, ia livited to a maximum deduction of 11
points.
SCORING PROCEDURES USED WHEN A CONTRACTOR DOES WDT IDENTIFY A TCL COMPOUND:

The following scoring procedures are used when a contractor does not
identify a TCL compound added to the PEM:

1) If a éontractor reports the CRQL {(e.g., 10 U) for a TCL compound, and
the CRQL iz less than the lower limit of the action CI (e.g., 40 to
100), points are dsducted.

2) If a contractor reports a detection limit value (e.9., 50 U) for a TCL
coapound, greater than ths compound’s CRQL (e.g., 20), and the

_— - contractor’s detection limit value isg included within or ia greater than
the limits of the action CI (e.g., 40 to 100), points are deducted.
ECORING PROCEDURES USED WHEN A CORTRACTOR DOES NOT IDENTIFY A NON-TCL COMPOUKD:

The following scoring procedures are used when a contractor does not
identify a TIC compound added to the PIN:

1) 1f a contractor does not identify a TIC compound added to the PEN,
points are deducted.

2) For those TIC compounds which have similar mass spectra, if a contractor
reports an iscmer of the compound, pointa are not deducted. .

- e .3 AR301512
--------------r--------------IIII-IIIIl-II-IIIIIIIIIIIIIIIIIIIIIII-.




[e— PR - .

SCORING PROCEDURE USED WHEN A CONTRACTOR DOES MOT CORRECTLY QUARTIFY A TCL
COMPOUND:

The following scoring procedure is used shen a contractor does not correctly
quantify a TCL compound added to the PEM:

1) If g contractor reports a value for a ICL compound, not within the
lizits of the action Cl, points are deducted.

SCORING PROCEDURES USED FOR CLASSIFYING A TCL TOMPOUND AS A TCL CORTAMINANT:

A TCL contaminant is defined as an identification of a ICL compound that was
not added to the PEM and waa not in the matrix saterial used to prepare the PENM.
The following scoring procedures are ussed when a contractor identifies a TCL

contacinant.

1) If the TCL contaminant’s concentration is reported as greater "than the
limit for the TCL compound, points are deducted. For the comion
solvents and the phthalate ssters, the lipit is defined ag five times
the compound’s CROL. For all other TCL compounds, the limit is defined

. as the compound’s CRQL.

2) Note: Identification of TCL cozpounds added to the PEM will be
classified as TCL contaminants when a) a2 CI waa not calculated for the
compound and b) the contractor reported an unusually high concentration
of the compound.

ECORING PROCEDURES USED FOR CLASSIFYING A NON-TCL COMPOUND AS A NON-TCL
CONTAMINANT:

A TIC contaminant is defined as an identification of a TIC compound that was
not added to the PEK and was not in the matrix material used to prepare the PEM.
The following scoring procedures are used when a contractor 1dent1£xes a TIC
contaninant.

1) 1f the TIC contaminant’s concentration is reported as greater than the
limit, points are deducted. For the TIC contaminants, the limits are:
VOA water, S ppb; VOA soil, 5 ppb: semivolatiles (BNA) water, 10 ppb,
and BNA soil, 330 ppb, at low concentrationsa.

2} WNote: The TIC compounds added to the PEM are scored for jdentification
only, regardlesa of repcrted concentration.

- e 4 BR301513




DESCRIPTIOR OF THE INDIVIDUAL LABORATORY SUMMARY REPORT

OVERVIEW:

The Individual Laboratory Suemary Report (ILSR) summarizes the information
from the CLP’'s gquarterly PEM study. The report is comprised of two parta:
contractor data summary and program data sumzmary. Information from an individual
CLP contractor is summarized in the comtractor data susmary. Information from
all CLP contractors is susparized in the programs data sumeary.

EXPLANATIOR OF ILSR HEADER INFORMATION:

LABORATORY The contractor'’s name and lncéfian {state}

PERFORMANCE A contractor's performance is classified into one of three
categoriex.
\CCEPTABLE, No Re Re uiféé: Score greater than or equal
to 50 percent. .

percent.

UNACCEPTARLE, Response Explaining Deficiency(ies) Required:
Score less than 70 percent.

RANK Ranking of CLP contractors’ scores.

Above = ; HNumber of contractors whose scores were greater
than that contractor’s score.

Sape = : Humber of contractors whose scores were equal to
that contractor’s score.

Below = : Number of contractors whose scores were less than
that contractor’s score.

X SCORE Percent s=core calculated using either the full-organic or the
VOA-only PEM elgorithe.
REPORT DATE The date that the ILSR was printed. Format (month/day/year).
MATRIX PEM matrix. . .

o * . ..~ AR30I514
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ontractor Data Summary (econt.):

Header L

COMPOUND The name of the compound. Compounds are tategorized into 10
categories.
TCL VOLATILE: All TCL VOA compounds added to the PEM are
listed.
TCL SEMIVOLATILE: All TCL BRA compounds added to the PEM are
listed.
TCL PESTICIDE: All TCL pesticide (PES) compounds added to the
PEM are listed.
NON-TCL VOLATILE: All TIC VOA compounts added to the PEM are
liated. - -
NON-TCL SEMIVOLATILE: All TIC ERA compounds added to the PENM
are listed.

. TCL VOLATILE (Contaminants): All TCL VOA contaminants are

listed. (For the definition of a ICL contaminant, see
*Scering Procedurea Used for Classifying a TCL Compound az a
TCL Contaminant®.)

TCL SENIVOLATILE (Contaminants): All TCL BRA contaminants are
listed. .

TCL PESTICIDE (Contaminants): All TCL PES contaminants are
listed.

NON-TCL VOLATILE (Contaminants): All TIC VOA contaminants are

~ listed. (For the definition of a TIC contaminant., see
*Scoring Procedures Used for Classifying a Non-TCL Compound as
a Non-TCL Contaminant®.)

HON-TCL SEMIVOLATILE {Contaminants): All TIC BNA contaminants
are listed.

o L 6 . . AR30155




CONFIDERCE
INTERVALS

LABORATORY DATA

Definition

Confidence intervals (Cl) calculated for each TCL compound
using the statistical procedure.

WARNING: Varning linits -

LOWER: The lower CI liwit.
UPPER: The upper £I limit.

ACTION: Action limits -

LOWER: The lower TI1 liwmit.
UPPER: The upper CI limit.

Contractor-repoxted values and EMSL-LV qualifiers.
CONC: Contractor-raported concentration.

Q: Gualifier codes.

& OF TCL COMPOUNDS The number of TCL compounds the contractor did not identify in

ROT-IDENTIFIED

the PEM -~ points deducted.

§ OF ICL COMPOUNDS The number of TCL compounda the contractor did not correctly

MIS-QUAKNTIFIED

¢ OF TCL
CONTAMINANTS

% OF ROR-TCL
COMPOUNDS ROT-
IDENTIFIED

& OF RON-ICL
CONTAMINANTS

ogTanm Susnar

Header
# LABS MIS-QNT:

& LABS NOT-ID:

quantify =-- points deducted.

The nusber of TCL contaminanta the contractor identified ~--
points deducted.

The nuaber of TIC compounds the contractor did not identify -
points deducted.

The nusber of TIC contaminants the contractor identified -~
points deducted.

2ta:

Definition

The number of CLP contractors who did not correctly quantify
a TCL compound added to the PENM.

The number of CLP contractors who did not identify a TCL or
TIC compound added to the PEM.

., AR301516




Contractor Data Summary {cont.):

-

Header _ Definition

% LABS ID-CPD: The number of CLP contractors who identified a TCL or TIC
compound in the PENM.

TOTAL & LABS: The number of CLP contractors who analyzecd the PEHM,

ILSR CODES: The following codes are used on the ILSR. |

U -- Compound analyzed for but noct detected,

& -- Compound not identified -- points deducted for
identificatiecn.

" X -- Compound correctly ddentified but the reported value is
not within the action limit -- points deducted for
quantification.

‘ 8 -- The reported value for the compound is not within the
. warning lipit but is within the action limit -- points
not deducted.
¢ -- Contarinant -~ points deducted.

CO0 -- Contaminant which may have been introduced during
preparation of the PEM or during shipment -- points not
deducted,

NS -~ Data.required but not subpitted ~- points deducted.
KR -- Data not required.

NU == Datas not used:; insufficient amount of usable data for
acoring submitted by the contractors.
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ORGANIC PERFORMANCE EVALUATION SAMPLE ||
INDIVIDUAL LABDRATORY SUMMARY REPORT
FOR QR 2 FY BY
LARORATORY: CoampuChes Laboratories (NC) % SCORE: 28.0
PERFORMAMCE: ACTEPTABLE - Response Explaining Deficiency(ies) Required REPORT DATE: 03/21/8%
RANK: Above = 29 Sane = & Below = 31 MATRIX: WATER
COMFIDERCE INTERVALS LARIRATORY PROGRAM DATA
WARNING ACTION DATA WLABS #LABS #LARS TOTAL
COMPOND LOWER WUPPER LOMWER  UPPER CoNC & MIS-ONT NOT-1D 1ID-CPD #LABS
“YCL VOLATILE
CHLOROME THANE 3% 96 22 105 3» g 0 65 65
VINYL CHLORIDE 15 29 13 5 15 6 Q 45 65
METHYLENE CNLORIDE KU B w [_H 20 e 0 &5 &5
ACETONE *u w - w 20 0 15 49 &5
1, 1-DICHLORDE THAKE 10 14 9 15 1 & 0 45 65
1,2-DICHLORDETHENE (TOTAL) 1% a2 1% = 17 & 0 &5 &5
CHLOROFORN 9 12 8 a 1 2 0 65 €5
1, 2-DICHLOROETHANE ) 13 g 13 " s 3 62 £5
2<BUTANOKE NU w w U My 0 25 3 65
1,1, 1-TRICHLORDETHANE 8 11 7 " 8 5 1] &5 &5
CARBON TETRACHLORIOE -3 u % 1 3 4 1 &4 45
TRICHLORDETHENE 8 1" 7 1" 9 s 0 55 &5
BENZENE 8 " 8 12 10 4 0 &5 &5
TETRACHLOROETHENE 7T 1" 7 12 L) & 0 &5 65
TOLUENE & " 7 12 w 3 (] &5 63
CHLOROSENZENE 2 " -] 1”2 9 3 0 &5 €5
ETHYL BENZEME w w w e 5V 0 32 RH] ss.
TEL SEMIVOLATILE
PREXOL n 1) w w “w 0 ] 57 65
BIS{2-CHLORDETHYL)ETKER 28 43 26 b3 18 X 3 0 65 65
2~CHLORDPHENCL 24 42 22 51 37 2 o &5 é5
1,3-DICKLORORBENZENE w N L 4] [ 4] 0y 9 65 D 65
1,4<DICHLOROBENZENE 21 a5 20 37 30 5 0 &5 &5
1.,2-DICHLOROGENZEKE 11 18 10 21 16 1 0 &5 &5
N=KITROSO~DI-R-PROPYLAMIKE a3 43 26 51 34 2 1 &6 €5
BEN20IC ACID 50 177 50 254 120 1 5 &0 &5
NAPHTHALENE - 1 17 10 21 15 2 0 &5 &5
L~CHLORCANILINE 18 (.3 14 50 % 9 S &0 65
MEXACHLOROBUTAD IENE 13 31 14 7 29 & 0 65 £5
2*BRETHYLNAPKTHALEKE 1 17 10 20 1% 3 D &% &5
2,4,5- TRICHLOROPHENGL g7 138 80 165 10 3 0 65 &5
. 2*CHLOROKAPHTHALENE 1" 18 10 22 7 1 ¢ 65 63
ACENAPHTHYLENE 13 19 12 20 21 X 7 0 &5 65
ACENAPHTHENE 13 1% 12 20 17 6 0 45 &5
&=NITROPHENOL 50 218 50 m 120 0 0 65 &5
DIETHYLPHTHALATE 16 96 10 107 22 1 1 (.7 &5
&-CHLORDPHENYL PHENYL ETHER 3 5 i) 54 &7 4 o] £5 &5
FLUOREKE 13 a0 12 21 18 & e &5 85
4*MITROANILIRE =1 125 50 135 7 5 0 65 &5
&-BROMOPKEKYL PHEKYL ETHER 49 7e 45 90 a7 4 1 (¥4 45
PENTACHLOROPHEROL 53 S0 50 9% 100 X k- 0 &5 65
PHERANTHRENE 13 20 12 rq] 17 b 0 85 &5
ANTRRACENE 13 19 12 20 17 11 1] 65 45
DI1-R-BUTYLPHTRALATE 16 142 10 160 40 0 0 &5 &5
FLUORANTHENE 12 18 7 rd 17 2 4] 65 &5
PYREKE 12 1% 1" 29 21 x 5 0 &5 &5
BENZOCAJANTRRACEKE 11 12 10 21 16 1 1 &4 65
CHRYSENE 13 20 12 21 21 s 5 0 &5 8
BEKZO(B)FLUORARTRENE 11 1% 10 20 20 2 9 0 &5 é
BENZOCK)FLUODRANTHERE 1n 21 10 3 18 10 0 &5 &
BENZO(AYPYRENE " 17 10 21 15 1% 1 &4 65
INDENO(1,2,3-CD)PYRERE 10 12 10 21 “ 2 2 63 &5
DISENZ (A, HIANTHRAZENE 10 18 10 rr ] 16 1 2 £3 65
BEKZO(G, ¥, IJPERYLENRE 10 18 10 22 4 2 2 63 65
TCL PESTICIOES = - -_ AR 30 {5 | 8 !
A 102 o S — 2.6 5,7 2.2 4.1 3.8 é 0 &5 65 }



LABORATORY: CompuChem Latoratories (NC)
PERFORMANCE : ACCEPTABLE - Response Explaining Deficiency(ies) Required
RANK: Above = 27 Seme = & Below = 31

CONFIDENCE INTERVALS

WARNING ACTION
CONPOUKD LOWER UPPER LOVER  UPPER
4,41-pD0 2.8 6 23 6.5

.. TQXAPHENE .7 11 3.8 12

RON-TCL SEMIVOLATILE

ATRAZIKE

BENZOPHENDKE

CARBA2OLE

NON-TLL SEMIVOLATILE (Contaminants)

D-GALACTITOL 2« CACETYLMETHY

¥ OF TCL COMPOUNDS NOT-IDEWNTIFIED: 0
# OF TCL COMPOUNDS MIS-QUANTIFIED: &
# OF TCL CONTAMIMANTS: O

BON-TCL COMPOUNDS NOT-IDENTIFIED: O
NON-TCL CONTAMINANTS: O

. ORGANIC PERFORMANCE EVALUATION SAMPLE
INDIVIDUAL LABORATORY SUMMARY REPORT
" FOR GB 2 FY 89

LABORATORY
DATA
CORC Q

#LABS
KIS-ONT

& g
9.6 é

%31

X SCORE: 88.0
REPORT DATE: 03/21/89%
MATRIX: WATER

PROGRAM DATA
WLABS #LABS TOTAL
NOT-1D 10-CPD ¥LABS

0 5 5
17 48 65
13 52 5

6 5 €5
25 40 65
&3 2 £5
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EB7047

)

'269-~«u39 290--ula amhxccgpma

1170 - 1150 o 931~ 1310 982~ 12907 . ACCEPTA_
{ relw mm——aree e = e e T i emroan -——_— —_— . Aqﬂ‘xﬁ"" ey - . T

1 38, 6. 4521 35.5— 55,5 38.0- 53.0%: ACCEPTE
€2 2065226 = - 1T 1= 272 184- - 259w “ - BCCEPTH

435  G00--3WT~ 449  360- 836+ - - ACCEBTA
87.5  80.1  68.4-'91.2  71.3- 82.3 ACCEBTA

v—— P hant T SRR e wh st S et o

1

2
CADHIUH - 1 9a 5 85.1 . 74.1-. 100 77 4- 97.0. ACCERTZ
beepayriems emeso——- =22 - =336 - 320 .- 277 375 289~ - 363 aacczpra

1

-2

1

“ ”‘:. Co e . o
- =208
: ,915

wyCoBALT e
Vﬁvﬁ:‘?r '1'- . 't 1& " A‘“—:: ,’:"::‘: _:1 ‘“,f:-i,,

"CHROMTIOM

~i~é5b~—;—1§1-4:529  179-- 222 A GCERTE
3. ‘Q-Tvav- 1010, 816-: 983 e ACCERTI

@‘pt'*mf-rr'v-‘—l— . NS — -

-
2

£

625" €00  485- 703  512- 676 AGCEBTI

e s e - D ] §3- o 150 =118~ 179 1265~ 171 , mﬁm
COPPER i 837 820 753- 893 770- 8176 AC T2
2 T4.0 7642 6S. U= 86.0 67.9- B3.4 ACCEPT?
IROK 1 1900 1827  1650- 2030  1690- 1980  ACCEPT!
2 778 749 652- 859 678- 833 ACCEPT!
MERCURY 1 7.37 8.69 6.80- 11.1 6.99- 10 5 ACCEPT?
MANGANESE 1 298 292 263~ 318 270- 311 ACCEPT!
2 Q72 Q70 886~ 1050 906~ 1030 ACCEET;
NICKEL 1 395 370 319- 419 331- 407 ACCEPT!
2 620 622 507- 691 =55~ £73 LCCoPT!
LEAD 1 403 41s 361~ 479 376~ us4 ACCEPT:
2 90.9 91.9 71.5- 115 77 0- 110 ACCEPTJ
% BASED UPON THEGRETICAL CALCULATIONS, OR A napsasucs VALUE WHERN usczssar
PAGE 3
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! PERFORMANCE EVALUATION REPORT DATE: - 6/ 9
. . WATER -POLLUTION STUDY- NUMBER WP022 ' L
. WP LAB0RATORY: KNCO28 S \ TR R
t - reeemie ez .~ SAMPLE~— REPORT--TRUE—ACCEPTANCE  WARNING® - ““/PERPORNMANC
= ANALYTES~ - - ——==NUMBER  VALUE ,VALusﬁ;giLIaxms _ LIMITS. ,JEVALUATIO!
; TRACE NETALS. IH nxcnosaaus 'PER LITEB’ 4"~ —f?J~¢_ :
SELENIUM 1 88.2 068.0 33:0- 5815 36.25755%3 iFriacCEPTAI
B} L ‘2 ...13.4 12.C 6. 2'4- 16. 7‘ 7.56-_-&15.11 .~ ACCEPTA}
. RN A ".':f_..‘:. e e -
VANADYUY 1 1490 1497 1270-— 1710 1330‘41550 , ACCEPTA!
2 465 -—479--- -420- -553 - -‘437-%536 ~- ACCEPTA!
- - R - - - . DI ST e a2 .. .= i‘
ZINC , 1 827 u01»-w—3u7- "gu6  -359:£7430 ACCEPTA’
2 222. ,,2104M“_;a1— 237 188-. 230 ACCEPTA
= ANTIMONY . '3 55. 7,.m55,,2¥f 3 ?.2-.4.,1'5 2 :a82, ﬂ—&?l 0 ACCEPT2
- 4 20,8 Se20.7°-11:1-t9Lig L *13097429.1 ACCEPTA
s peab R EpbRes R E 0 e -
SILVER - oo oo 3-,-7,-7“633”7 30% gqﬁfzﬁi‘-gns . 5.91-%8.68 ACCEPTA
e e e e s 0 T5E Q;ﬂ§&§n3395;:12;2-...uas--1 03 NOT ACCEPTA
. . e b bt ..,.., P ’-»w.m_ﬂﬂg::,ﬁ‘;‘;glf‘ 2 k.f,..;.’..,ﬁ.., - . - o N
- "THLLLIUH Sodel s eeee3s 1201 12.8 " 8.92- 17.5 10.0~ 16.4 ACCEPTA
e e o# - 7046 91.2-- 65.8- 119 72.9- 112 CHECK FOR E
vy
. & 14.0 13,2 6.75- 19.2  B8.45- 17.5 ACCEPTA
STRONTIUN : 3 28,2  20.4  19.0- 29.8 20.4- 28.0 ACCEPTA
4 623 6,10 4.55- .72 4.96- 7.31 ACCEPTA
" 171 185 . 182- 228 15— 215 LCCEFPT:
¥INERALS IN MILLIGRAHS PER LITER: (EXCEPT AS NOTED)
SLL L S T— 3 5.33 5.80 5.66- 5.91 5.69- 5.88 ACCEPT?
ffffff e - 4 7479 7.80  7.55- 7.97 7.60- 7.92 - ACCEPT?
- S =2 3243 3042 26.0- 34.3  27.0- 33.3 ACCEPTi
# BASED UPGN THEORSTICAL CALCULATIONS, OR A REFERENCE VALUE WHEN NECESSA!
PAGE 2




PERFORMANKCE EVALUATION REPORT

WATER POLLUTION STUDY NUMBER WPO022

DATE:

e

E 3

6/ 9

AR301522

LABOBATORY: NCO28 : .
) ' SAMPLE REPORT TRUE ACCEPTAKCE HARNING —n._pznroauan
ANALYTES NUZBER VALUE VALUB‘ LIMITS LIMITS | BVALUATIC
NINERALS IN MILLIGRAMS PER LYTER: (EXCEPT AS NOTED)
MAGNESIUN 1 1.68 1.70 l.04-"1.97 1.50~ 1.91 ACCEPTR
SODIUM 1 7. 20 7.58 6.31- 8.92 6,64~ B .59 ACCEDT:
2 766 72.3 63,7- 80.0 65.7~ 77.9 ACCEPT?2
2 S5.01 5.50 U.63~ 6.61 4.88- 6.36 " ACCEPTZ?
FLUORIDE 1 1.66 1.60 1.29- 1.78 1.448- 1.73 ACCEPT?
2 0.168 0.160 .0837- .235 <103~ 216 ACCEPT?
2 6.29 6.10 2.92- 8,80 3.65= 8.07 ACCEPT!
DEMANDS IN MILLIGRAMS PER LITER:
TOC 1 Be55 11e5  9.45- 16.0 10.3- 15.2 ¥OT R’Ti
2 3S.0 37.0 30.6- 43,2 32.3- 41.6 A T}
PCB'S IN MICROGRAHS PER LITER:
PCB-AROCLOR 1248 1 $.49 5.62 2.54= 7.16 3.11- 6.58 ACCEPT
Maat T atot ol Dol BRAS . 2 P e LI~ DT ImuET- a2 JCIEnT
PCB*S IX OIL IW MILLIGRAMS PER XILOGRAM:
PCB IN OIL- 1254 1 6.62 iz.5 3.68~ 18.3 T,53- 18.4 ACTERT
% S4STD UPON THEORETICAL CALCULATIONS, OR A REFSRENCE VALUE WHEN HECES3A




~— PERFORMANCE EVALUATION REPORT DAfE: &/ ¢

e o ~HATER POLLUTION -STUDY NUMBER WP022-r- e soen o oiimiess ==

: _ o
h. Lnsoaaroa!. ucoza I e T e o
—— q w-w—snupLE~~~REponmeTauzwvgcczrmnncz - ﬁaABquG lﬂ?éﬁnﬁonuan
If ANALYTES NUMBER  VALUE. VALUE®'® LINITS: - %3LIMITSY - yzvamuarxc
l?—-ma~~-m+«PCB'S-IH-OIL~IN'BILLIGRAHS PER KILOGRAM: fr -ewéw :

'1
}
1

o et -

| |
o.

PCB IN OIL- 1260 -— -~ v 2r2109 -3663 - 3,69=-58.3 - 10.6~-51elt = —ACCEPT?

PESTICIDES IN HICROGRAHS PER LITER'

rm rees e e [, e maE-® v . - . - [ < ataam das

CHLORDANE 3 §.36 5.86 2.80- 7.74 3.43- 7.11 ACCEPTI
. 4 1,80 1.60 .758~ 2.12  .932- 1.95 ACCEPT.

ALDRIN - - ' : 1 0.500 0.647 - ,170--,873 «260- ,788 ACCEPT.
2 0.220 0.265 .osus-».avo .103- ,331 ACCEPT

DIELDRI“ 1 00530 0.5&6 .300-;c720 .35“- o666 -ACCEPT
L 2 0.130 0.137 .0764-",190" .0905-" .,176 ACCEPT,

PDD - -+ - e e =1 ¢ 1.05 04989 - ,839--1.31 - .550~ 1.20 ACCEPT
: 2 0.450 0.356 .1S5- ;529 «203- 481 ACCEPT
‘DDE 1 0.660 0.656 <297— .912 <376~ .833 ACCEPT
et T T VT;;'-LJHZ, OQZSO 0.23“ o;qu » 345 .130— 0315 ACCEPT

DDT 1 1.04 0.825 .370- 1.16 .468- 1.06 ACCEPT
2 0.210. 0-206 00709- 1325 0103- .292 ACCBPT

HEPTACHLOR 1 0.680 0.833 .326- 1.11 .426- 1.01 ACCEPT
2 0.150 0.186 ,753%- 210 0732~ .190 LCCEPT

HEPTACHLOR EPOXIDE 1 0.56C 0.586  «332- 777 <389~ .720 ACCEPT
2 00130 0.110 -0551- 0152 oOﬁea— clqg ACCEPI

VOLATILE HALOCARBONS IN MICROGRAMNS PER LITER:

1,2 DICHLORQETHANE 1 60.8 67.4 #l1.2- 96.1 4.1~ 89.2 ACCEPT

2 13.3 15 5 9,32~ 22.4 11.0-~ 20.7 ACCEPT

* BASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUE WHEN NECESSA
PAGE 4
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s - =
taame L

PERFORMANCE EVALUATION REPORT EpATE: 6/

ce © + . VATER POLLUTION STUDY NUMBER WP022 i
: ‘
LABQRATORY: NC028 - -- é : e 3 - ?%;r.”
= . . isw == =-SAMPLE --REPORT TRUE ACCEPTANCE _ WARKNING “S5%PERFORN)
ANALYTES NGMBER  VALUE  VALUEZ- 7 LINITS @ LINITS BRYEVALUATI
.~ ~~VOLATILE  HALOCARBONS IN KICROGEANS-PER LITER:r ws -~ - - - iy
—~ CHLOROFORN C e 1 6749 THeS -#9,3-~:96.2- 55,1~

2 10-0 10.6 6.“0-' 15-3 7-5“'

1,1,1 TRICHLOROETHANE 1 39,1 S3el  31.9--73.7 37.2- 68.5" ACCEP’
2 18.5 19.9 11,4~ 30,5 13.9~ 28.1% -~ ACCEP

TRICHLOROETHENE 1  65.4 61,9 37,7~ B85.4 43.8~ 79.3 ACCEP
2 1603 18-7 11-1" 26.1 13.0" 2“02 ACCEP

CARBONTETRACHLORIDE 1 68.9 75.8 40.,0- 109 4B.6~ 100 -  -ACCEP
2 18.3  18.4 9.6U- 26.6 11.8- 24,5 ACCEPD

TETRACHLOROETHERE 1 55,7 TB.B  48.6- 103 52.1- 95.4; ACCEP
2 15.3  17.1 9,38~ 28,4 11.3- 22.6 ACCEPD

BROMODICHLOROMETHANE 1 5642 5.6 35.8~73.8 #0.5- 69.0 "ACCEP
2 12.1  12.8 B8.4B- 18.3 9.74- 17.1 ACCEE
2 9.’45 1115 6-75- 17.1 8-07" 15-8 ACCEE

BROMOFORX 1 58,8 52.8 31l.l- 79.4 37.3= 73.2 ACCEL
2 22.0 26.6 13.8- 37.0 16.8- 38.1 ACCE!I

METHYLENFE CHLORIDE 1 46,7  67.7  25.5- 67.8  30.6- 62.5 ACCEL
2 16.8 14,7 7.5% 23.3 5.52- 21,3 oot

CHLOROBEZNZELE 1 61.7 67.0 043,0- 90,8 49.0- B4.8 . ACCEJ
2 20,3 20.9 13.6- 28.1 15.4- 26.3 ACCE:

VOLATILE AROMATICS IN MICROGEANS PER LITER: )

BENZENZ 1 1B8.0 21.6 16,2~ 29.6 16.1- 27.7 ACCE

2 8l.7 94,5 61.%~ 125 69.8- 117 ACCE

- — - e g -—— A —— i A b B e S e S - —

]

BASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUE WHEN NECES

PAGE S
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S U

Bb‘gnoar. HC028- -m-"---u‘g-«—---‘— R O S

dﬁ-

—SAMPLE-——REPORT - -TRUE ~ ACCEPTANCE - ~$HASH)
"NOSBER ~ VALUE VALUE®: " LYMITS CRTRY

~ VOLATILE- AROHATICS~IN~HICROGRRHS PER LITER.

- ETHYLBERZEHE --—~~MMWM1~~-8.“5-*~11-3~-6 53- 15. 0
: 2 56.8 66.2 38-3- 88 2 gy ,5=" 81 9

.3 -——.--n-—-—-*m-.‘n

11.9 13.4 8. 75- :!LT.S 9. 87— 16 5

TOLUENE 1 ACCEPTA
‘ 2 66.4 73.8 47.9- 96.4 - 5“60“*90 3 '“?QCCEPTA
1,2-DICHLOROBENZEXNE 1 i0.9 ° 13.1 T.46- 18.7 ‘“Bogu-*17-2 - «ACCEPTA
2 36.1 Hl 8 24 1- 49 3 28 7="54.7 ACCEPTA
1,3-DICHLOROBENZERE 1 11.5 13 B 7-93-~18- 9-33--17.“ LCCEPTA
2 62-0 72 7 u5.9—'-92 «7 - 51‘-8" 86.8 v ACCEPTA
'I 1,4-DICHLORCBEKNKZENE 1 10.9 12.1-~ "6-69-51800~*43.20;‘15.5 ACCEPTA
2 4g.6 51.7 31.2-.74.9 37.1- 69.0 ACCEPTA

et Lt m e s s B T L e P Rt e ‘ :, : w-nv-»--‘a— EEN

F HISCELLANEOUS PARABETEBS" i SR AR S S
.TOT&L CIANIDE 1 0.795 06.8990 -562- 1 1’4 « 635~ 1.07 ACCEPTR
e {IN MGSL) ~- o ——rmemviees2 - (e 058--04070 <0300-,0998 ,0388=.0910 ACCEPTA
OIL AND GEEASE . . . . - 1 28.3 12.0 6.32~ 16.4 7457~ 15,1 KOT ACCEPTA
(IN HG/L) 2 L6.5 19.8 10.7- 2“-8 12.5- 23.0 HOT ACCEPTA
TOTAL PHEHOLICS B 0 225 0.268 .127- 809 «162~ 4374 ACCEPTX
{IR NMG/L) 2 0.538 0.6u46 «307- 1.01 «395- 9290 ACCEPTA
% BASED UPON THEORETICAL CALCULARTIONS, OR A REFERENCE VALUE WHEN NECESSAE
PAGE & (LAST PAGE)
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ATTACHMENT B.3

Summary Results of Laboratory Data Review
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TABLE B.3-3

Analytical Methods

Laboratory
Performing
Analytical Group - Method? Analysis
TCL volatiles CLP - Organics SOW CompuChem
TCL semivolatiles CLP - Organics SOW CompuChem
TCL pesticides/PCBs CLP - Organics SOW , CompuChem
TAL metals including, arsenic, CLP ~ Inorganics SOW CompuChem
chromium, copper, and zinc , g
Dioxins and furans EPA-SW-846 - Method 8280, ChemWest
Isomer Specific _
TCC EPA-600 #415.1 NAC
BOD EPA-600 #405.1/8M #507 NAC
CcoD EPA-600 #410.4 - ChemWest
TKN EPA-600 #351.3 . NAC
T5S EPA-600 #160.2 NAC
TDS Z - EPA-606 #160.1 ~ NAC
Hardness EPA-600 #130.2 ) B ChemWest
Phosphorus, Total EPA-600 #365.2, Procedure NAC
(00665)
Alkalinity EPA-600 #310.1 ChemWest
Thiocyanate SM #4120 ChemWest
2References:
1. CLP SOW - Organics

2.

3'

5.

EPA Contract Laboratory Program. Statement of Work for Organics Analysis,
Multi-Media, Multi-Concentration. 10/86. Revised 1/87, 2/87, 7/87, 8/87,
2/88.

CLP SOW - Inorganics -
EPA Contract Laboratory Program. Statement of Work for Inorganics
Analysis, Multi-Media, Multi-Concentration. SOW No. 787. Revised 7/88.

EPA-5W-846 - Test Methods for Evaluating Solid Waste, 3rd edition, Nov.
19886. ) ' :

EPA 600/4-79-020 - Methods for Chemical Analysis of Water and Waste,
March 1979.

SM = Standard Methods for the Examination of Water and Wastewater, 16th
edition. :

... AR301530
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“TABLE B.3-5 .= - Cgm o m e - e

Summary Results of Analysis of Trip Blanks, Laboratory method Blanks,
. and fField Blanks for Organic Paramelers Assoclated wilh water sampling

and Analysis

virginia wood Preserving Site, Richmond, virginla

constituent
slank 5DC Analysis ’ petected and
1.0, (a) case No. No. (b} pate uUnits concentration

Labpure . 16866 770 7728789 ugsl Mmethylene chloride - 1)
(T8-725) — . —— ’ Lot T

Labpure 16866 7 770 7/31/89 ug/! Methylene chloride - 33
{TB-726) - S i

TB-724 16866 770 7/16/789 ug/l wMethylene chioride - 4B}
TB-726 T 16866 770 7730789  ug/sl ND (C)
TB-727 T TLII16B66 770 7/30/89 ugsl KD

Labpure 16759 19 5/22/89 ug/z7l  ND

({TB-518)

Labpuse 16759 19 5/22/8% ug/t ND
{TB-519) h

Labpure 16759 1% 5/25/89 ug/l wMethylene chloride - 2)
(TB-523) - oo T . T T T

Labpure 16759 19 5/26/89 ug/l ND
{TB-524) . . Lo R

. Labwater .. 16759 19 5724789 ugsl Mmethylene chloride - 2]
{TB-522} FE T . .

Labwater 16759 19  S5/30/89 ug/1l methylene chlioride - 28
(TB-526) I

VBLKSD 1675% 19 5/22/89 ug/s1

'VBLKKL 16759 19 5/23789 ug/|

VBLKPR 16759 19 5/25/89 ug/s]

& 6 & &

VBLKGG =T 16759 19 5/26/89  ugsi
VELKPC L6759 19 5730/89 ugs! 1,7,2,2-Telrachloroethane - 2]
TB-728 16866 1115 7731789  ug/l D

= TR-731  ieBes . 873789 ugsl mMethyiene chloride - 7
TB-801 . 16866 1135  8/4/89 ugsl methylene chioride - 5
Labwater 16759 118 5/30/89 ug/l MND
(TB-525) . .
VBLKEA . 16759 118 5/30/89 ug/l MND
TR-720 T 16866 766 7/24/89 ugsl MND
TH-721 16866 766 7/24/8% ugrl methylene chloride - 1)
Trip blank 16866 766 7/21/89 ugsi ND
(TB-719)

. 4000 . 15866 115 8/3/89 ug/sl chloroform - 53
promodichloromethane ~ 5

5000 - i—=-16856 1115 B8/5/89 ugsl methylene chloride - 10

5001 16866 1115 8rs7/8%9 ugsli N

Analyltical
Patameter/s
Group (d)

VoG
voc
Voo
voC

VDG

voC

voC -

voc

voc

voc

vOC

vOC |

vocC

vOC

voc

voc
Vo
voc
voc

voC
voc
voC

voC
VoC

voc

AR301535




TABLE B.3-5 {cont'd)
summary Resulls of Analysis of Trip Blanks, Laboralory method Blanks,
and Field Blanks f{or Organic Parameters associated with water Sampling

and Analysis

virginia wood Preserving site, Richmond, virginia

Blank

fow oy

1.0, (2} Case No. No. {b)

-

5000
5001
4000
5000
5001
VBLKXE
VBLKBE
VBLKEN
VBLKXD
VBLKIF
VBLKKX

SBLXg2

SBLK22
SBLX O
SBLX47
PBLX33
PBLKG4
PBLKST
VBLKEG
VOLEXQ
VBLKXA
VBLKEL
VBLKKS
VALKTE
SBLX29
SBLK28
SBLK41
PBLKBG

PBLKS4

16366

16366
Ri-1-1.13
16866
16866
16455
163556
16866
16866
16866
16466
16866

15865

18865
16866
16866
16866
16866
16866
16865
15866
16866
16366
16866
15366
16366
16366
16866
16866

16866

1115

1115
1115
1118
1115
1115
1118
1115
1118
1115
1115
1118

1115

1115
1115
1115
1115
1115
1118
166
766
F56
il
766
766
7586
766
766
766

766

Analysis
Date

-

&/4/89

8/5/89
45/5/89
8/4/89
8710789
8/710/89
7/30/89
7731789

B/3/89

874789

8/5/89

8/6/89

8/1/89

E/3/89

8/3/89

8/5/89

8/4/389

8/6/89

3/10/89

7721789

7/23789

7723789

T724/39

T/2A789

1/26789

7522789

7122789

7/25/89

7723789

3/1/89

onits

o

ugsi

ugst
ug/sl
ugsi
ugsi
ug/!
ug/sl
ug/i
ugs1l
ugsit
ugsi
ug/|

ugsl

ugsi
ug/sl
ugsl
ugs |
ugsl
ugsI
ug/i
ug/l
ugsi
ug/l
ugsL
ug/si
ug/sl
ug/1
ug/|
ug/!

ugs|

"~ ¢Constituent
Delected and
“Toncentration

Benzoic acid - 7}
unknown TIC - 24)
unknown TIC - 20)

ND

& 6 8 8 56 8 6 B & & 8

unknown - 22)
ND

Naphthalene - 3)

5 6 &6 &6 8 6 & 8

Methylene chlofide - 1}

‘methylene chioride - 2]

N

8 &8 & &

Analytical
Parameler/s
Croup (dy

SVOG and TIC

SVOC and TIC
svoc and TIC - -
Pesticide
Pesticide
pPesticide .
voc L ) ) - —
v0OC

Voo - T

voC 7 —

voc

voc l'll'

SVOC E

BVDC

SvOC

[r,

3VOC

Il

Pesticide

Pesticide

Pesticide

vOoC

Voo

voc

;gc, _

voC

svoc -
SvOC —
SVOC

Pésllclde

Pesticide
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TABLE B.3-5 {conl'd}
Summary Results of analysis of Trip Blanks. Laboratory smethod Blanks.
and Field Blanks for Organic Parameters associated with water sampling
and analysis

virginia wood pPreserving site,

Richmond, virginia

‘constituent “analytical
Blank sDG Anglysis Deteclted and Parameter/s
.o, (2) Case No., Na. (b) Date units concentration Group (d})
TB-711 16866 748 7713789 ugsl Methylene chloride - 2} vOC©
TB-713 16866 748 7/14/789 ug/sl Meihylene chloride - 4B} voc
. ' ACelone - 4B)
TB-714 16866 748 7/18789 ug/l wMethylene chioride - 28] voC
TB-717 16866 748 7718789 ug¥l Methylene chloride - 28] voC
TB-718 16866 748 7719789 ugs/l0 ND voc
VBLKZ1 16866 T 748 T/13s89  uglZ|  Acelone - 4) T ' VoG
VBLKXW L 16866 748 7/14/89 ug/l wMmethylene chloride - 4] voc

Acelone - 6]

VBLKKL 16866 748 7/16/89  ugsl ND voc
VBLKZN 16866 748 7/17/89  ug/l ND voc .
VBLKKN 16866 746 7s/18/89 ug/1 wmelhylene chloride - 2) voc

Acetone - 13

VBLKFT ~ T 16866 748 7/19/89  ug/l MD VvOC
. VBLKBB 16866 748 7/21/89 ug/l Methylene chloride - 23 v of
Acetone - 13
e VBLEXX 16B66 748 7719789 ug/l MO VO©
SBLK?O . 16866 .. 748 7/13789 ug/l D SVOC
SBLKB3 _ 16866 748 7717789 ug/l ND SVOC
SBLK8Y 16866 748 7/18/8% ug/l ND SVOC
SBLK10O 16866 748 7/19/89  ugsl ND sV0C
SBLK17 16866 748 7£19/89 ug/l MO SVOC
SBLKI7 16866 T 748 7/23/89 ugsl ND SVOC
= ’ tabpure 16866 01 674789 ugsl No (Vs
(TB~530) . s - - - ’
tabpure 16866 01 6/4/89 ugsl MND - Voo
(TB-601) ' - o T
Labpure 16866 01 6/9/89 ug/l Mmethyiene chloride - 6 voC
(TB-606)
tabwater 16866 01 674789 ug/l ND voC
(TB-531) . e T e
Trip Blank 16866 01 6/7/89 ug/l ND VoG
(TB-605) .o S
Trip Blank 16666 (s3] 679789 ugst Methylene chioride - 2] . VOC
. (TB-602) TOTmemes TR e emR T e T e
VBLKAO . 16866 01 654789 ugst ND Voo
VBLKHS 16866 Q1 6/4/89 ug/t ND voC
VBLKXGC 16866 L. ! 6/6/89 ugst methylene chioride - 2)
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TABLE B.3-3 {contd)

summary resulls of Analysls of Trip Blanks, Laboratory method Blanks,
and Field Blanks for Organic parameters Associated with water sampling
and analysis

virginia wood Preserving Slte, Richmond, Virginia

Anatytical

constituent
slank 506G Analysis Detected and Parameters
1.0. {a) Case No. No. () Date units concentration croup (4
VALKPR 16866 01 679789  ug/l KD vDC

¢a) tabpuresTo/Labwater refer to Trip blank, number in parentheses indicates date of
shipment to laboratory. - :
b Laboratory method blanks: vBLX - volalile biank. SBLK - semivolfatile blank,
PBLK - pestlclde biank. o - S
Fleld blanks: 4000 = tap water, 5000 » baller rinsate, 5001 = spoon/sampling equipment
rinsate. ’
(b)Y SDC « sample delivery gtoup.
()} ND = none delected, : )
(d) vOC = volatlie organic compound, SVOC = semivolatile organic compound, Ti¢ = tenlalively
identified organic compound, -

- L - AR301538
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TABLE B-3.6
Summary of Results of Analysis of Laboratory
Blanks for Dioxins and Furans Associated with
Soil and Water Sampling and Analysis

Virginia Wood Preserving Site, Richmond, Virginia

Constituents
Method Blank Detected
I.D. (CW) Analysis Units ———-c—cemmceeee——-
No. Date (a) Dicxing Furans
3970-1MB 6/16/89 ng/g ND (b) ND
3970-4MBRT . 6/19/89 ng/g ND ND
4326-1MB ~ 9/7/89 _.ng/g _  ND ND
4327-1MBRI = 9/14/89  ng/g ND ND
3923-MBRI  6/12/89 ng/g ND ND
3909-MB . . . 5/31/89 ng/g. _ ND ND
3899-MB 5/30/89 ng/g ND ND
3945-1MB 6/13/89 ng/g ND ND
3979-1MBRI . 6/19/89 ng/g ND ND
4318~2MBRX . 8/18/8% ng/l ND ND
4296-2MB 8/4/89 ng/l ND ND
4275-5MD 8/18/89 ng/l ND ND
4296-2MRBX 8/18/89 ng/1 ND ND
4276-2MB  8/3/89 ng/l WD " ND
4289-MB 8/3/89 ng/1 ND ND
4380-1MB 8/18/89 ng/l ND ND
4408-MBRI 9/22/89 ng/l ND ND

(a) Units for soil analysis, ng/g or ppb.
Units for water analysis, ng/l or ppt.
(b) ND = ncne detected.
Also no dioxins and furans were deltected
in field blanks.
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TABLE B-3.7 - . -
Surmmary Results of Analysis of Field Blanks for Inorganic Parameters .
Agsociated with Water Sampling and Analysis

Virginia Wood Preserving Site, Richmond, virginia

Sample Description and Number

Tap Water Bailer Rinsate Spoon Rinsate

Parameter Units 4000 5000 5001
Alumimm ug/l NA BDL BDL
Antimony ug/l NA BDL BDL
Arsenic ug/sl BOL BDL BDL
Barium ug/1 NA BDL BDL
Beryllium ug/L NA [3.91 [2.63
Cadmiun ug/l NA BDL BDL
Calcium ugsi NA 77.8) [30.5]
Chromium ug/l BDL BDL BOL
Cobalt ug/sl NA 80L BDL
Copper ’ ug/l 51.2 203 378
iren ug/L NA BDL BDL -
Lead ug/t KA B8DL - BDL
Magnesium ug/l HA BOL BDL
Manganese ug/lL NA BDL BDL
Hercury ug/si NA BDL 0.23
Hickel ug/L NA BOL 48.9 .
Potassium ug/L NA BDL BDL
Selenium ug/t KA BDL BDL
Silver ug/l NA BDL 8DL
Sodium ug/l NA BDL BDL
Thallium ug/l HA BDL BOL
vanadium ug/L NA BDL BOL .
Zine ug/L 33.6 [18.11 35.6

Groundwater Quality:

Alkalinity &5 Calcium Carbonate mg/l 21 NA HA
Biochemical Oxygen Demand (BOD) mg/l <4 <4 NA
Chemical Oxygen Demand (COD) mg/ L BDL NA NA
Disgolved Solids mg/t 95 10 NA
RHardness as Calcium Carbonate mg/ 58 HA RA
Kjeldahl Hitrogen mg/L <1 <1 NA
Organic Carbon mg/L 2.3 <1 <1
Phogphate as P mg/t 0.12 0.02 NA
Suspended Solids mg/L <5 <5 NA
Thiocyanate mg/L BDL NA KA
Qualifiers:

BOL = Below Detection Limit, DL = Detection Limit, .
HX = Not available or not applicable.

I ] = Indicates value is greater than or equal to instrument detection Limit but
Less than the contract required detection limit.
< = Yalue is less than the reparted valuve,
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TABLE B.3-8

Summary List of Environmental Media Samples and Duplicates
Included in the Overall Sampling and Analysis Program
RI/FS, Virginia Wood Preserving Site, Richmond, Virginia

Associated
Station
Sample Number Duplicate Matrix
1005 S0-32 - 100D Soil
1016 . 80-9 1016D Soil
1027 - 80-16-2 . . 1027D - Soil
103% DM-3 (R) . 1039D. | Soil
(0-2 feet)
1063 : ut-3p . loe3D Soil
3G . "SE-7 . 301D  Sediment
3006 SW-7 3006D Surface Water
2001 BW-3A) ~2001D : Groundwater
2013 (DM-3R) . . 2013D Groundwater
2018 BW-10) 20 18D Groundwater
2027 - {DM-1 B)) 2027D Groundwater
PW-24 7 {PW-1 (st Int.)) - PW-2ADUP Groundwater

~ AR30154




