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L/AMES &- JM.OORE

7101 WISCONSIN AVENUE, SUITE 700TBETHESDA. MARYLAND 208]. 4-487 f
(301)652-2215 TELEX; 315528 .^ . . _ ___

June 22, 1989

Mr. Randy Sturgeon
Remedial Enforcement Section (3HW16)
U.S. Environmental Protection Agency
Region III
841 Chestnut Building
Philadelphia, PA 19107

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, 1989. As per your request, copies of the
geophysical logs were previously sent to Mr. Alan Giles of GRC
for his evaluation.

Should you" have any questions 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

cc: Tucker Mooreshead, Earth Data Inc.
Al Giles, GRC
Chris Kupfer, Dames & Moore
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RECOMMENDED PACKER TESTING INTERVALS, VA WOOD PRESERVERS

Well FW-01
Depths are to TOP of packer

From fftl To fftl __________Comments____________

15 65 To test leakage at bottom of casing.
65 115 (Bottom of casing 48 ft.)
115 165
1 6 5 -215 . . . . . . . . . . . . . . . . .
165 243 Deflate bottom packer; same setting above.

Well PW-02
Depths are to TOP of packer

From (ft) To fft) __________Comments____________

15 65 To test leakage at bottom of casing.
65 115 (Bottom of casing 24 ft.)
115 165
165 215
215 265
265 315
315 365
365 415
415 465
415 484 Deflate bottom packer; same setting above.

Samples will be collected from each interval, from the water table
surface and the bottom of each well.
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JAMES & MOORE •\ rkOhfc-tiOS^L LIMITE

7101 WISCONSIN AVENUE. SUITE 700, BETHESDA. MARYLAND 2Q8M-4&70
(301) 652-2215 TELEX; 315528

July 5, 1989

Mr. Randy Sturgeon
Remedial Enforcement Section (3HW16)
U.S. Environmental Protection Agency
Region III
841 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 S ite in Richmond, Virginia, All of
these changes were discussed previously with you and were
accomplished under the observation of the EPA oversight
contractor.

1. Well DM-ll(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, limited 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 LAPLES 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.

OFFICES WORLDWIDE ^301316



DAMES & MOORE

Mr. Randy Sturgeon
July 5, 1989
Page 2 _ ..;

5. All shallow borings which did not penetrate the hardpan
were backfilled with cuttings instead of with clean
fill materials. 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. Al 1 borings and wells which
penetrated the hardpan were backfilled with grout.

6. All wastewaters produced durinc; drilling and well
development were drummed and/or discharged to the
concrete holding pond. They were subsequently consumed
during ongoing wood preservation processes.

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

8. The volume of soil sample collected and the number of
containers required - for each sample were modified as
presented in Table B.III.9-2 (see attached). These
changes were. made in order to provide split samples
with EPA- for duplicate chemical analysis.

9. 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 St 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 DM-15 was constructed.

10. The jar headspace test was used to screen samples
collected from DM 11B at 6-8 ft and 8-10 ft in place of
the UV Spectrofluorometer 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.

AR30I3I7



DAMES & MOORE
Mr. Randy Sturgeon
July 5, 1989
Page 3

Sample 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 diameter 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 prior
to any action taken.

Please contact me if you have any questions - or comments
regarding these issues.

Sincerely,

DAMES & MOORE "

Project Manager

JOO/kmb

cc: D. Anderson
J. Przybylinski
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! DAMES &. MOOREA PROFESSION AL.UMITED PARTNERSHIP
7101" WISCONSIN AVENUE, .SUITE "700."; BETHESDA. MARYLAND 20814-4370
(301)652-2215 TELEX; 315528

June 19, 1989

Mr, Randy Sturgeon
Remedial Enforcement Section (3HW16)
U.S. Environmental Protection Agency
Region III
841 Chestnut Building
Philadelphia, PA 19107

Re: Modifications to
Renfcokil OAP-iP

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 requested by
our 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 objectives 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 CompuChem
Laboratories;

o The BOD analysis will be performed following EPA method
1405.1, which is equivalent to SM #507 and for which an
SOP was provided in Appendix D;

o The c6~D analysis will be performed following EPA method
1410.4, the SOP of which was provided in Appendix D,
rather than #410.1;

o The TKN analysis will be performed following EPA method
1351.3 rather than #351.2, and a replacement SOP is
enclosed;

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

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

flR30i322



DAMES & MOORE A PROFESSIONAL LIMITED PARTNERSHIP

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

o The sentence "Samples will -be shipped directly from the
field to the laboratory performing the analysis in
order to minimize shipping times and, thus, minimize
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 laboratory by CompuChem after having
received CompuChem1s 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
exceeded."

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

/cmm

cc: J. Przybylinski
D. Anderson

AR30I323



TABLE 8-2

Analytical Methods

Laboratory
Performing

_____Analytical Group_____ ______Method5______ Analysis

TCL volatiles CLP - Organics SOW CompuChem
TCL semivolatlles CLP - Organics SOW CompuChem
TCL pesticides/PCBs CLP - Organics SOW CompuChem
TAL metals including, arsenic, CLP - Inorganics SOW CompuChem
chromium, copper, and zinc
Dioxins and furans EPA-SW-S46 - Method S280, ChemWest

Isomer Specific
TOC EPA-6QO #415.1 NAC
BOD EPA-600 #405.1 NAC
COD EPA-600 #410.4 ChemWest
TKN EPA-600 #351.3 NAC
TSS 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

References:
1. CLP SOW -Organics

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

3. EPA-SW-S46 - 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 Waste water, 16th
edition. Approved by EPA in 40 CFR 136.3, Table IB.

AR30I321»



When the laboratory receives the samples, the chain-of-custody forms will be
signed and the date and time recorded by the laboratory sample custodian. The
sample custodian 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 flR30)325



NITROGEN, KJELDAHL, TOTAL

Method 351.3 (Colorimetric; Titrimetric; Potentiometric)

STORET NO. 00625

1, Scope and 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, oiimes, semicarbazones and some refractory
tertiary amines.

1.2 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 1 mg N/liter; 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 Kjeldahl nitrogen is defined as the sum of frecrammonia and organic nitrogen
compounds which are converted to ammonium sutfate (NH4)2SO4, under the conditions
of digestion described below.

2.2 Organic Kjcldahl 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 cone, sulfuric acid, K2SO4 and HgSO4 and

evaporated until SO3 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 flnlennined after distillation by
Nesslerization, titration or potentiometry.

4. Sample Handling and Preservation
4.1 Samples may be preserved by addition of 2 ml of cone. H2SO4 per liter and stored at 4"C.

Even when preserved in this manner, conversion of organic 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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6. Apparatus
6.1 Digestion apparatus: A Kjeldahl digestion apparatus with 800 or 100 ml flasks and

suction takeoff to remove SO3 fumes and water.
6.2 Distillation apparatus: The macro Kjeldahl flask is connected to a condenser and an

adaptor so that the distillate can be collected. Micro Kjeldahl steam distillation
apparatus is commercially available.

6.3 Spectrophotometer for use at 400 to425 nm with a light path of 1 cm or longer.
7. Reagents

7.1 Distilled water should be free of ammonia. Such water is tet 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: AH solutions must be made with ammonia-free water.

7.2 Mercuric sulfate solution: Dissolve 8 g red mercuric oxide (HgO) in 50 ml of 1:4 sulfuric
acid (10.0 ml cone. H2SO4 : 40 ml distilled water) and <lilute to 100 ml with distilled
water.

7.3 Sulfuric acid-mercuric sulfate-potassium sulfate solution: Dissolve 267 g K2SO4 in 1300
ml distilled water and 400 ml cone. H3SO4. Add 50 ml mercuric sulfate solution (7.2) and
dilute to 2 liters with distilled water.

7.4 Sodium hydroxide-sodium thiosulfate solution: Dissolve 500 g NaOH and 25 g
Na2S2O3«5H2O in distilled water and dilute to 1 liter.

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

7.6 Boric acid solution: Dissolve 20 g boric acid, H3BO3, in water and dilute to 1 liter with
distilled water.

7.7 Sulfuric acid, standard solution: (0.02 N) 1 ml = 0.28 mg NHr-N. Prepare a stock
solution of approximately 0.1 N acid by diluting 3 ml of cone. H2SO4 (sp. gr. 1.84) to 1
liter with CO2-free distilled water. Dilute 200 ml of this solution to 1 liter with CO2-free
distilled water. Standardize the approximately 0.02 N acid so prepared against 0.0200 N
Na2CO3 solution. This last solution is prepared by dissolving 1.060 g anhydrous Na2CO3,
oven-dried at 140°C, and diluting to 1 liter with CO2-free distilled water.
NOTE 2: An alternate and perhaps preferable method is to standardize the
approximately 0.1 N H2SO4 solution against a 0.100 N Na2CO3 solution. By proper
dilution the 0.02 N acid can the be prepared.

7.8 Ammonium chloride, stock solution: 1.0 ml = 1.0 mg NH3-N. Dissolve 3.819 g NHjCl
in water and make up to 1 liter in a volumetric flask with di stilled water.

7.9 Ammonium chloride, standard solution: 1.0 ml = 0.01 mg NH3-N. Dilute 10.0 ml of the
stock solution (7.8) with distilled water to 1 liter in a volumetric flask.

7.10 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 ml of distilled water. Dilute the mixture to 1 liter. The solution is
stable for at least one year if stored in a pyrex bottle out of direct sunlight.

35J.3-2
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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
8.1 The distillation apparatus should be pre-steamed before use by distilling a 1:1 mixture of

distilled 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).

8.2 Macro Kjeldahl system
8.2.1 Place a 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:

Kjeldahl Nitrogen Sample Size
in Sample, mg/1 ml

0-5 5®
5-10 250
10-20 100
20-50 50.0
50-500 25.0

Dilute the sample, if required, to 500 ml with distilled water, and add 100 ml
sulfuric acid-mercuric sulfate-potassium sulfate solution (7.3). Evaporate the
mixture in the Kjeldahl apparatus until SO3 fumes are given off and the solution
turns colorless or pale yellow. Continue heating for 30 additional minutes. Cool the
residue and add 300 ml 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
receiving flask. .

8.2.4 Distill 300 ml at the rate of 6-10 ml/min., into 50 ml of 2% boric acid (7.6)
contained in a 500 ml Erlenmeyer flask.

8.2.5 Dilute the distillate 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 applicable to the range 0.05 to 1400
mg/1.

351.3-3
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8.3 Micro Kjeldahl system
8.3.1 Place 50.0 ml of sample or an aliquot diluted to 50 ml in a 100 ml Kjeldahl flask

and add 10 ml sulfuric acid-mercuric sulfate-potassium sulfate solution (7.3).
Evaporate the mixture in the Kjeldahl apparatus until SO3 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 ml 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 until the digestion flask has
been connected to the distillation apparatus.

8.3.3 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
receiving flask or 50 ml short-form Nessler tube.

8.3.4 Steam distill 30 ml at the rate of 6-10 rnl/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.

8.4 Determination of ammonia in distillate: Determine the ammonia content of the distillate
titrimetrically, colorimetrically, or potentiometrically, 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 H2SO4 (7.7), matching the endpoint
against a blank containing the same volume of distilled water and H3BO3 (7.6)
solution.

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

ml of Standard
1.0 ml = 0.01 mg NHr-N mg NHr-N/50.0 ml

0.0 0.0
0.5 0.005
1.0 0.010
2.0 0.020
4.0 0.040
5.0 0.050
8.0 0.08010.0 o.:io

Dilute each tube to 50 ml 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 NH3-N for the
standard curve. Develop color in the 50 ml diluted distillate in exactly the same
manner and read mg NH3-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 (a high and low) be digested, distilled,

351.3-4
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and compared to similar values on the curve to insure that the digestion-distillation
technique is reliable. If treated standards do not agree with untreated standards the
operator should find the cause of the apparent error before proceeding.

9. Calculation
9.1 If the titrimetric procedure is used, calculate Total Kjcldahl Nitrogen, in mg/1, in the

original sample as follows:

TKN, mg/1 = (A - B)N X F X t.OOO

where:
A = milliliters of standard 0.020 N H2SO4 solution used in titrating sample.
B »» milliliters of standard 0.020 N H2SO4 solution usedin titrating blank.
N » normality of sulfuric acid solution.
F s= 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:

TVXT ,1 (A - B) x 280TKN, mg/1 = -———c————

9.2 If the Nessler procedure is used, calculate the Total KjeldahJ Nitrogen, in mg/1, in the
original sample as follows:

Ttrv! /i A x 1,000 „ BTKN, mg/1 * ——2—— x ••

where:
A « mg NH^N read from curve.
B — ml total distillate collected including the H3BO3.
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 -(NH3-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:

TKN, mg/1 = -jj X A

where:
A = mg NH3-N/1 from electrode method standard curve.
B = volume of diluted distillate in ml.
D = ml of original sample taken.

10. Precision
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 N/liter mg N/liter % mg N/liter

0.20 0.197 + 15.54 4-0.03
0.31 0.247 + 5.45 +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

1. Standard Methods for the Examination of Water and Wastewater, 14th Edition, p 437,
Method 421 (1975).

2. Schlueter, Albert, "Nitrate Interference In Total Kjeldahl Nitrogen Determinations and Its
Removal by Anion Exchange Resins", EPA Report 600/7-77-017.

351.3-6

flR30i33



APPENDIX B

Analytical Data
and

Quality Control/Quality Assurance
Evaluation Reports

AR30I332



APPENDIX B-l

Chemical Analytical Summary Reports

5R30I333



APPENDIX B-i

The following tables (B-1.2 through B-1.29) present the chemical anlaysis
data from samples collected from soils (2 through 11), groundwater (12 through 21),
surface water (22 through 2̂ ), bottom sediment (25 and 26), and sewer water (27
and 2S). 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-l.l. With regard to
organic analytes, the letter to the left of the chemical name indicates the
following:

V = Volatile compounds,

B and A = Semivolatile compounds.

P = Pesticides and PCBs.

In addition, the following are used in the data tables:

NA = Not analyzed.

BDL = Below Detection limit (8DL is accompanied by the detection
limit in groundwater, surface water, and sediment tables).

Blank Space = Below Detection Limit.

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

P or F = Indicates the Method of Analysis (inorganics only).

B-l JR3QI33U



TABLE B-l.l

CLP Laboratory Data Qualifiers
That May be Used in the Datatables

Qualifier ____Definition______ Qualifier ____Definition____

Inorganic Chemical Dataa Organic Chemical Data**

B Reported value Is U Analyzed for, but not
less than CRQL, but detected.
greater than IDL.

U Compound was analyzed 3 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 Anaiyte 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).

_ ̂  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
limits. product.

+ Correlation coefficient X Additional flags defined
MSA was less than 0.995. separately.

aCLP S WO for Inorganics (EPA, 1987).
bCLP SOW for Organics (EPA, 1987).
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â D. O.Q.

0.0.

o oo .

O. CLO. Q.

tD *ef O C* Fx.vO
:Inzz-teMZzzzzz:<NZzzzz$zzzz zvor-o

CO " CO

U_ » O.
II 0-— CL

m CM< • -co

Q. CLQ-
03

S T - . . - - - . - - . . - . - - - itf)

m

TJ O
tp ^
3 Oc z
^ ~"
C U_
O
O -J *-- s -- § £5

_ TO O O
E - <U E E O V)S> - 3 E E E W)EE3-.3 _ _ _ _ _ _ _

CO }-U-t3> CO— E3 >- 3 5 OJ33 — E — O *;*-
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c c £—£".£»!•" 4»« — — a - r - a > « O — - •*?-"4) re 4)— >•— — — — ̂ N w r a r a ">- ^ ^ - E Q p.- - - - - o... .. _ _ . . .
— ffl « 6 3 i 0 4 ) « x a - C 4 ) 4 l - J — O O) — ££ 4) — —« e i.c — a«-4J <ojj£££ i j; O -ra— •£ O— o oOc— -"^ o oaaoj n 0,43 — c £ — o a cc^ —

3 — >• -JS — 4- E -4?— E £«S.>-CO 4J4J— £...
w»tH)-e)>-«>E>. ̂-~ - — >• M - .O O — — - 4> tSE-0« O-.— 03.E4}— .E.COO— .«je£E«a— £I^£:E Ĵjjr̂  "~>S'£ - « o - — . s c^ — -co ^^ *° •—"
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TABLE B-l.34

summary of Field Analyses

parched water Table Aquiter

Temp PH conductivity Redox 02
WELL .Scent) S.u. _ umhos/£^cm MV m?£l= _1.

PW-2A MA NA NA NA NA
SW-SA 24 4.35 98 144 2,6
DM-1A 22 5.44 470 77.3 2.6
DM-4A NA NA NA NA NA
Su-SA DRY DRY DRY DRY DRY
W-»A 19.8 4.54 312 127 5
BW-10A Z2.5 4.82 98 106 3,2
gW-ltA 22.5 6.19 574 276 5.4
DM- ISA 24.7 6.14 599 28 2-4
IS*- 7A DRY DRY DRY DRY DRY
DM-1SA 25.1 7.07 . 744 25.8 4.8
DM-18S 25.7 6. 88 509 15.4 4.2

Siprol Ite Aquifer

btt-lR 21.1 5.5 266 73 2.3
DM-2R 18.5 6.Q7 :. 72 39.2 4
DW-3R 18 5.7 113 53.7 3.4
DM-4R 19.9 7.82 717 -73.1 4.2
DH-5 IS. 2 5.52 139 42.1 3.8
BW-S 19.8 4.31 1.651 138.7 5.2
BW-9 18.8 4.94 "178 93.1 4.6
BW-10 18.6 5.25 _198 81 .5 4.5
BW- 11 "17.9 4.92 3.430 96 . 8 5.8
BW-12 16.6 4.02 "33 123.3 £.,8
BW-13 17.1 4.46 804 122.8 4.2
gH-l-t 18 6.18 233 4Q.O 4̂ |
DM-15 20 5.7 144 6 53,0 3.2
DM-16 18.4 6.34 568 16.4 5

21.5 6.05 =_374 30 , 3.4

Bedrock ~ ~

Ott-IB 17.3 5.83 "263 48.3 M~
DM-11B 18.9 5.82 162 34 3.8

surface water

SW-; 25.6' 6.59 202 10 3 4.4
SW-2 I3.9- 6.55 .201 14 2 4.8
$H-3 24" 5.64 230 68 3 1.8
SW-4 27.6- 6.6 - 196 4.3 4.2
SW-3 23:7- 6.33 _ 202 15 5 3.5
SW-|i 25.1" 6.45 138 22 0 3
SW-7 24.9* 5.92 —— 119 56 2,4
SW-S 27.7' 7.11 140 -30.7 6._6
SW-9 Z3.8- 6.68 197 -.8 4.9
SW-11 31.2" 5.4 62 73.2 6

Bottcra sediment

SE-1 13-8 6.26 20.7
SE-2 13.1 6.4 ' 6
Si-3 22.5 6.06 35^5
SE-4 23.3 5.04 . . _ . . _ _ _ ,n9°
S£-5 21.0 5.95 |0-|
SE-6 NA 6.27 .-- 17-5
SE-7 23.6 5.4 ™:B
SE-8 26.5 4.8 108
SE-9 21.6 5.97 |7 - 6
SE-10 NA 5.01 95.4
SE-11 23.5 4.92 103

« measured in lab
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APPENDIX B-2

Quality Assurance and Quality Control Activities and
Evaluation'Results

B.2.1 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. It 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—
nameiy ChemWest Analytical Laboratories, Inc., Sacramento, California, and
Northeastern Analytical Corporation, Marlton, New 3ersey. These two laboratories
were subcontracted by CompuChem Laboratories, Inc., Research Triangle Park,
North Carolina, which is a participant in EPA Contract Laboratory Program (CLP).
As suchj 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 following
techniques:

» Use of decontaminated sampling equipment (teflon bailer) at each
sampling point and/or well.

• 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-
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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 "trip 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 (QAO)
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 required clarification and/or
corrections were minor, did not compromise data quality, and were resolved by the
project team in a timely manner. Oversight during groundwater sampling 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 environmental 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 procedures 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 3ersey 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
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6. Selected multi-media environmental samples and their duplicates
summarized in Table B.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-l
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
soil and groundwater samples. This suggests the possibility of a
contribution 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.

7. Some groundwater samples required dilution to adequately quantify
certain analytes present at elevated concentrations. The laboratory
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.

S. Laboratory reported information on each environmental matrix sample
analysis was reviewed to check the matrix spike recoveries, 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.
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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 transcription
errors, and corrections were made as necessary.
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ATTACHMENT B.2-1

Field Audit Report
Groundwater Sampling
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TABLE 11-1

System Audit Checklist

Field Operations

Project No. 17000-001__________ Date 7/11/89

Project Name & Name & Signature
Location viminia Wood Preserving of Audit(3r/C3ualitv J-.

Site, Richmond. Virginia Assurance Officer S-Su
nc.

Team Jack PaLToUt ____ Field Team Jack Parrott
Members Jeff Neiedlv _______ leader

Yes x No ___ 1) Is there a set of accountable field documents
checked out to the Site Manager?
Conraents: _______ ;

Yes x Ko 2) Is the transfer of field operations from the
Site Manager to field participants documented
in a log book?
Ccranentsi _________________________

Yes x No 3) _ Is there a vrittern list of sampling locations
and descriptions?
OdBoents: ________________________

Yes x No 4) Are samples collected its stated in the project
plan or as directed by the Site Manager?
Lonnunu>.
1) ExfroT-nal pun
2) Puroe Water

Well #CM-1A;

"""̂  Purged
Volume
(gallons)

2.5
1,0
1.0

i? used
Data

Temp.
ro
31.9
28.3
37.3

Ld water, tan to

cscnductivity

870
531
399

Ida WB-1

brown)

(units)

6.16
6.20
6.12



TAEtE 11-1 (cont'd)

Well *EM-lfr (IPS hours) (olive gray water)

Purged
Volume Tenp. Conductivity pfi
(gallons) i*C) (urohos) (units)

As noted 20.3 747 6.28
in samplers 19.6 407 6.0
field log 19.0 330 5.63

_______ Services, Hauppauge. New York

4) Filtration of samples for metals: ______
o Filter used - Sample Pro ___________

High Capacity Field Filter

Ann Arfaor, Michigan
? Ttegterflex_siliccne_ tubing used. ______
o jftartable Ifesterflex Sappljjxr Pump- ____
Cole Palmer filtration equiunent used

Kb 5) Are samples collected in the type of containers
specified in the project plan or as directed by
the Site Manager?
Ooanents: Containers are supplied by Ccnpuchem
Tahoratories • R̂ ĝ TCh Triangle P̂ rlĉ  NO. One
gallcn plastic oontainer for metals filtration
are rocured from Scientific Suppliers vendoxv-

Yes x No 6) Are samples preserved as specified in the
project plan or as directed by the Site
Manager?
Comments!

witin l̂ CH to naintaiji PH 12.0.
No 7) Are the nuntoer, frequency, and type of samples

collected as specified in the project plan or
as directed by the Site Manager?
Ccnments: GrouiTdwater samples collected from

are identified with sample number 2002,
of containers and parameters are listed

below. __________________________
Two glass vials for vcft/s. Three glass ____
bottles for SVCft's, Ivo plastic bottles for
metals (arsenic, dirondum. copper, and zinc) •
One glass bottle for thiocvanate. _________
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TABLE 11-1 (cont'd)

Yes x No _8) Are the rumber, frequency, and type of measure-
ments taken as specified in the project plan or
as directed by the Site Manager?
Coanents: fj'rifl r̂ gureroents inclnrlprl temper-

H. ccnductivitv, 3Eh (oxidation-
reduction potential) . Dissolved Oxygen (DO)
pH meter: Digi-Sense model 5985-80
rH buffers used. 4.0. 7.0, and 10.0
Conductivity meter: Cote-p̂ mpr 1481-55

Yes x No 9} Are samples identified with sample labels?
Cements: ______________________

Yes x No 10) Are blank and duplicate sanples properly
identified?
Caanents: One trip blank (y?*!) was identified
as TB71189. Duplicate samples are to be ____
assigned letter D next to the sample number.

Yes No 11) Are sample and serial lumbers for samples
split with other organizations recorded in a
log book or on a c-hain-of-custcdy record?
Coanents: Not applicable for 7/11/89 sampling.
Oversight during uiuLgidwater sampling was
provided by EPA contractor representative.
Sandv M. caajmecki of CTM Federal Programs
Corporation̂  Fa"iT"fay.. Vrginia ____ _ ____ ____

Yes x NO 12) Are samples listed on a chain-of-custcdy
record?
Ocnments:

Yes x No 13) Is chain-of-custody dnninpnted and maintained?
Connents: ________________________

Yes x NO 14)TAre gualî  assuranoe checks performed as
directed?
Comments: _______________________
o Oversight during grounawater sampling was
provided by EPA contractor representative,
Sandv M, Czarnecki of OK Federal Programs
Corporation, Tx, Virginia

o One trip blank per shipment - 3TB71189
Yes No 15) Are photcgraphs documented in logbooks as

required?
Ccmnents: Not Applicable
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TABtE 11-1 (cont'd)

No 16) Are all documents accounted for?
Penmen ts: _______________

Yes No x 17) Have any ctocuments been voided?
Comments: ______________

Yes Kb x 18) Have any documents been destroyed?
Comments: ________________

4R30I.396



ATTACHMENT B.2-2

Laboratory Audit
ChemWest Analytical Laboratories, Inc.

Sacramento, California
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SACRAMENTO
OFFICE MEMORANDUM

ACTION INFO

To; John Os good - WAS
Su-ija. ?4.<B̂ a,d - WAS

From

Sublect;

i

FilA s/
X —— -^

X-Ref:

batt;Juir-5. -»»- •
Ken Strom - SAC _ , 0 . . nReply Required By:

Laboratory Audit - CHEMtfEST, Sacramento, CA

References): ' _

On 26 June, 1989 I audited CHEJWEST Analytical Laboratories in
Sacramento, CA, I found no deficiencies except that they do not refrigerate
their dioxin samples. SW846 calls for cooling non-waste d I ox in samples to
4°C. The lab says that cooling these samples is unnecessary, and I don't
disagree. However, D&M should be aware that these samples are not cooled.

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

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

1. Sample Control (Audit items 1, 2, 3, 4, 8, 14)

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

Chain of custody forms accompany each sample and its extracts
throughout the analysis. The lab staff all expressed a good
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. S&fetv (Audit item 5)

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

KS04.062
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3- SOP's (Audit Items 6, 7, 12, 13)

CHEMtfEST employs CompuChem's SOPs, which are detailed and thorough.
CHEMtfEST follows these 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,
o Instrument logbooks at each instrument,
o Management review indicated by sign-off of reports,
o Completed project files available for review.

Our project file for sample #3923 includes:

o Cover letter with four data summary tables,
o Raw data from analysis of the "window defining" standards mix,
o Raw data from multi-point calibration runs,
o "Toxicity equivalency" calculations,
o Sample raw data,
o Shift standards raw data,
o GC/MS instrument logbook page copies,
o Chain of custody sheet.

Waste 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 EFA and CompuChem protocols.

Data Handling. Analysis, and Reporting

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

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

Sample Holding Time r ,t __ . . = .„=„,..

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

KS04.062
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EVENT SEQUENCE ICR CN-SITE IABORKKJR* AUDIT

I* Meeting vtfft laboratorv Quality Assurance Officer and Prcriect Manager

Introducticn; discuss purpose of visit and audit scope.

H. Verif icaticn of Personnel

Rgview qualification of personnel in place and ooranitted to project.

HI- Verif icatlCTi of Irstxyrnentation

Rgview egpipnent in place and ccranitted to project.

Walk through laboratory to review:

1. Sanple receiving and logging procedures.
2. Saitple and extract storage area.
3. procedures to prevent sanple contamination.
4. Security procedure for laboratory and sanples.
5. Safety procedures.
6. Ccnfomance to written SOPs,
7. Instrument records and logbooks.
S. Sanple and data control systems.
9. Procedures for handling and disposing of hazardous materials.
10. Glassware cleaning procedures.
U. Status of egoipcient and its availability.
12* Technical and managerial review of laboratory operation and data

package preparation.
13. Procedures for data handling, analysis, and reporting.
14. Chain-<>f-custody procedures.

V. Review ?f Sf ?r*foPd Operating JProcgdures fSOPs)

Review of SOPs to assure coKpliance per Work Plan and Quality Assurance
Project Plan, laboratory QA Plan and regudreroents of the project.

tory Arpiygjg and Data Package

(Hay be performed upon receipt of analysis data of environmental sanples. )

VEE. flacpletion of &adit Qieddist
â litor(s) walks through tiie audit checklist for report preparation

purposes with the laboratory Quality Assurance Officer and Project ifenager
or their representative (s) . *"*
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CN-SITE LftBCRHOTY AUDIT

Audit OondL.cted By: Dames & Moore
7101 Wisconsin Avenue, Suite 700
Bethesda, Maryland 20814

Names of Audit Team! Kenneth A. Strom, Ph.D.
(auditor/ technical expert)

Signature of Quality Assurance Officer: A ffsft
(auiitar, technical expert) ' ' ** ̂
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i.

1.
2.

3.

4.

5.

6.

7.

8.

Pronect Name RentoTu.il RI/FS

Prolect Site location Richmond, VA

Prefect Nunfcer 17000-001

Name and location of Contract laboratory
CHEMWEST Analytical Laboratories, Im

Date of Audit 26 June 1989

Time of Al*2it 10:00 a.m.

laboratory Personnel Present During Audit
business cards)

Other Personnel or Observers Present and

B̂ ing Auditfid
c . , Sacramento , CA

- (See attached sheet of

Their Affiliation None
-
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ANALYTICAL LABORATORIES, INC.
PETER J. G1ENGER

DATA SPECIALIST

600W North Market Boulevard Phone [916] 923-0840
Sacramento. CA 95834 - FAX (916) 923-1938

ANALYTICAL LABORATORIES, INC.
STIEVEN C MADDEN

QIMW ASSURANCE MANAGER

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

A Subsidiary o( CompuChem Corporation . A Subsidiary of CompuChem Corporation

ANALYTICAL LABORATORIES, INC.
ROBERT!. HART

DATA CONTROL MANAGER . _.._..

600W North Market Boulevard Phone (916) 923-0840

CHEMWEST
ANALYTICAL LABORATORIES, INC.

ElLLMcBENGE
SAMPt-E CONTROL MANAGER

600W North Market Boulevard Phone [916) 923-0840
rCA 95834 " FAX (916) 923-1938 ! Sacramento, CA 95834 FAX (916) 923-1938
A Subsidiary of CompuChem Corporation ASubiidiory of CompuChem Corporation

ANALYTICAL LABORATORIES, INC.
F. THOMAS KWOKA

ORGANIC EXTRACTION MANAGER

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

A Subsidiary of CompuChem Corporation

ANALYTICAL LABORATORIES, INC.
JUB,HENES.Ph.D.

VC&fl?ESllDENT Of TECHNICAL SEWiCES

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

A Subsidiary of CompuChem Corporation

CHEMWES1T
ANALniCAL LABORATORIES, INC.

ELAINEWONG

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

A Subsidiary of CompuChem Corporation
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H. VEKEFICKTICN OF HESCNNEL

laboratory Perscnnel Cottaitted to Project:

X. Project Manager (responsible for overall technical effort)
Dr. Jill B. Henes, Ph.D. _____

Vice-President of Technical Services

2. GC/MS Operator; Annette Oleaki
: * l 1/2 yr

3. GC/M3 Data Interpreter; John Medina
Experieiice: *________4 yr_____~____________ _ months/years

4. Perscn responsible for sample extraction, colunn chrcmatcgrap.hy and extract
concentration; Tom xwoka_____________________._______
Experience:* 5 yr__________________________________

5. Perscn(s) respcnsihle for calculations and report preparation:
TfoTfViTŷ ĝ00̂ 5 Peter Geinger_____________________________
Kagnetic Sfcpe Beporta:** glaine wong_______________________

Duties/RaspcTtsibil Jties Experience

Linda Schnaider Wet Ch«n Supervisor________t 3yr

Crisp-Grelser Wet Chgm Analyst___________ 6TTy

*Experierjjce is ffc*5***̂  to mean "more than 50% of the person's productive
work tdjaa".
**Ib be specified cnly vhen magnetic tape reports are required.

4
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HI. VERIFICATION OF

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

fi Model

Installation Date

Type of Capillary colunn Injection System

Capillary Column to be Used (length, ID, coating, etc.)

Necessary Ancillary Eĉ pnent (gases, syringes, etc.)

2. Mass spectrometer (s)*
(see Appendix A)

Manufacturer & Model ___ ____._

Installation Date

Pertinent Modifications _______________

3. Data system(s)*
(see Appendix A)

Manuf acturer & Model ___

Installation Date

Software Version Identifier

Yes x MO Capability to produce hardccpies of carjputer-generated
information.

4. Evidence that at least one GC/MS/DS system can be reasonably expected to
be operated acceptably at any given tine:

(x) More than one adequate GC/!E system is available in-house

(x) Extensive in-house replacement parts and trained service personnel
available. _ _.... ..... _.._..

( ) Other (specify)

*If more than one GC/MS/DS, indicate systems 1, 2, 3, etc., try numbering
ccnponents with 1, 2, 3, etc.
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3V. AEJDTICR CHECKLIST: QUAUIY CCKTRDL H3DCEDURES

Rgcord OjiiatMils on separate sheet and include in report. Any entry checked "no"
indicating a def iciency must fae explain̂ .

1. Sample Ccntrol
YMLX NO N/A __ _ Sample and extract accounting

procedures are established.
Yes_x NO N/A __ Person responsible for sample control .

""(Name) Bill McBenae _______ \ ______
Yes_x No N/A __ Storage area for samples and sample

extracts \foen not being used is secured
(locked) .

No " N/A __ Adhere to cJiain-of-custot̂ ' procedures.

2. Analysis Control
Yes_x__ No N/A __ Itoject personnel have SOPs for

required activities.
No N/A __ A logbook is mintalTiPrt for each

instrument; information such as
calibration data and maintenance is
continually recorded. .

Y€g x No N/A __ Facility is designed for hazardous
organic chemical analysis.

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

Yes x No N/A __ Vented hoods are available and
adeauately vented in sample preparation
areas.

Yes x No N/A __ Instruments, including GC/M3 pumps,
are vented into hoods or control
devices such as charcoal traps.

Yesjx No N/A __ Storage is available for hazardous
samples in a secure area.
Person responsible for Analysis Control

Steven C. Madden

3. Document Control
Yes . x No N/A __ Every person participating in project

maintains a notebook to record
activities.

Yes_x No N/A __ One individual is responsible for
maintainirig records and documents.
Name; Robert T. Hart __________

Yes_x No N/A _ _ Adherence to Good laboratory Practices
Vis documented; SOPs are documented.

Yes_x No N/A __ Evidence of EEA standards obtaijied or
used such as documented EPA sample
nunber, seal, date, etc.

Yes_x No N/A __ _AH documents are stored or archived
in a secure location. »"
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V. REVIEW OF gEftNDARD OPEKATIHG H3XOTJRES
MEfflOD SPECIFIC CCMPCNENTS

feramsters:

__________ Biological Oxygen Demand

__________ Chemical Oxygen Demand

_____ * ____ Dioxins"

__________ Filterable Residue

__________ Nbn-f ilterable Residue

_________ Furans

__________ Hardness

__________ Ihiocyanate

__________ "total Dissolved Solids

__________ Total Kieldahl Nitrogen

__________ Total Organic Carbon

__________ Total Hiosphorus

__________ Total Suspended Solids

Yes * No N/A __ Evidence of lab proficiency tests on
published procedures, i.e., full anlayte
spike addition to laboratory pure water or
"blank11 soil and pnocessing it as a sample.
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VI. REVIEW OF I&BORKTCK* ANALYSIS AND
DKTA EftCKftGE

(May be performed upon receipt of analysis data of environmental samples)

1. Examiijjaiton of data package.

2. QVQC procedures such as protocol for instrument calibration and
maintenance schedules, standard operating procedures, when the analysis
was performed.

3. Method used in the analysis (method number - EPA or ASTM or other; stated
modifications, if any, etc.)

4. Method detection limit.

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

6. Chain-of-custc6V sheet with the sample identified.

7. Length of time between sampling and analysis for each sarople.

8. Sample holding tlmft (time between validated tire* of sample receipt (VTSR)
and analysis, ture between reanalysis due to dilution(s) , review of

is not considered.

8
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VII. SUmARY CHECKLIST OF FINDINGS

Yes x No N/A __ 1. =Bâ e a Progjram manager anVor QA

Garments:

Yes

Garments:

Yes x

Comments:

Yes x

Comments:

Yes x

Cannents:

Yes

Oomments:

Yes x

Oomments:

Yes x

Comments:
Yes x

Comments:

Officer been appointed?

No N/A x 2. Were project plans and Qft/QC plans
prepared?

SOP's followed

No __ N/A __ 3. Have the individual files (QA/QC for
laboratory) bsen assembled?

No N/A 4. Is there a list of accountable lab
documents?

NO N/A __ 5. Are SOP's and other documentation of
established procedures available?

No N/A 6 . Has coordination been established with
Dames & Moore project personnel and
the laboratory?

Project results have been reported.

No N/A __ 7 . Have data reviow responsibilities been
assigned?

NO N/A __ 8. Have reporting requirements been
reviewed?

No N/A __ 9. Is there a set of accountable QA/QC
documents checked out to the laboratory
Manager/Analyst (s) , etc.?
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Yes x NO__ N/A __ 10. Is there a written list of parameters
and descriptions?

Comments:

Yes x

Comments:

Yes x

Conments:

Yes x

Comments:

Yas x

Comments:

Yes x

Ccuiuents:

Yes x

Conments:

Yes X

Cerements:

Y€S X

Cccments:

No __

NO __

No __

No

No __

No __

No

No __

N/A __

N/A __

N/A __

N/A

N/A __

N/A __

N/A

N/A __

11. Have sample preservation methods as
specified in the Work or QA Project
Plan?

12. Are the rMnber, frequency, and type
of laboratory jmeasurements taken as
specified in the work or QA project
plan or as directed by the Project
Manager?

13. Are samples identified with sample
nun.bers?

14. Are laboratory blank and duplicate
samples properly identified?

15. Are sample and serial n̂umbers for
laboratory samples recorded in a log
book or on a chain-of -custody record?

16. Were samples assigned I.D. numbers by
the client on the chain-of-custody
record provided?

17. Is chain-of-custody oVxumented and
maintained?

18 . Are quality assurance checks performed
as directed in SOPs?

10
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Yes x Nto N/A ___ IS. Are all docun.ents accounted for?

Conments:

Yes

Comments:1

Yes

Comments:

Yes x

Ocranents:

Yes x

Oomments:

Yes x

Oomments:

Yes x

Comments:

Yes x

Ccriuents:

Yes x

Comments:

No x N/A

No x N/A __

No N/A
-

No __ N/A __

No __ N/A __

No __ N/A __

No N/A

No __ N/A __

20. Have any documents been voided?

21. Have any documents been destroyed?

22. Were personnel operations assignments
appropriate with expertise?

23 . .Were all laboratory analytical
equipment available as stated in SOPs?

24. Were QA/QC samples used* or prepared
in laboratory per SOPs?

25. Were equipment decontamination
procedures employed?

26. Were all QVQC requirements (Vimmpnted
including instrument calibraticn, etc.?

27. Is a most recent EPA performance
evaluation (FE) report available?

-

11
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VUt. CCRRBCnVE ACTICN (as necessary)

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

Date 26 June 1989

Rxtolaa/Deficdency; Sarople preservation __________________«__

CHEKWEST does not cool any samples to be analyzed for dioxins. __

Identified ty: Kenneth Strcm____

Referred to: ChgriWest/CompuChem lab.

Onrrective Action to be Moen: Target Dafce: ASAP and/or before RI Conpletioi

____CHEM*EST should provide documentation that samples do not have to be

refrigerated. According to SW846; Concentrated waste samples-no

Liquids-Cool, 4°C

=$oil-Cool, 4°C

Sediments, sludges-Cool, 4 C

Follow-tp Audit Findings:

Samples do not need to be

sample handling procedure

•was furnished bv the U.S.

office-contractor. Pbone :

cooled because dioxins are stable. This is the revised .

for SW 846 (September 1986) - method 8280. This infonnation

Environmental Protection Agency (EPA) sample management

: (703) 557-2490 _ _

Resolvai? Yes / if/f /
f t *

**$„ Date : January 5, 1990y~/ft
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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
Ill/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 IH/Nova
4X Data System, including the NBS 42000 compound Mass Spectral Library,

.— and Printronix Printer

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

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

1 - Tekrnar 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, Inet.
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CHEMWEST ANALYTICAL INSTRUMENTATION

.... _ -AND EQUIPMENT - March 1989

Gas Chromatographic Analytical Instrumentation and Equipment

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

11 - Varian 3400 Gas Chromatographs

1 - Varian 3300 Gas Chromatograph

6 - Varian Electron Capture Detectors (ECD)

4 - Varian Flame lonization Detectors (FID)

4 - Tracer. Photoionization Detectors (PID)

5 - OI- Electrolytic Conductivity Detectors (ELCD - Hall type)

2 - Tracer Electrolytic Conductivity Detectors (ELCD - Hall type)

2 - Varian Thermionic Specific Detectors (TSD)

1 - Varian Flame Photometric Detector (FPD)

3 - Varian Split/Splitless Capillary Injectors

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

1 - Tekmar LSC-4000 Purge and Trap System with 10-Port Automatic Sampler

4 - Varian 8035 Automatic Liquid Samplers

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

1 - Hewlett-Packard 3357 Laboratory Data Acquisition System

1 - Hewlett-Packard "A" Series Laboratory Data Acquisition System

1 - Varian 654 Data Acquisition System

1 - IBM-AT Compatible Computer with Dot Matrix Printer

1 - IBM-XT Compatible Computer with Dot Matrix Printer

Page 5 of 12
CHEMWEST Analytical Laboratories, Inc.
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CHEMWEST ANALYTICAL INSTRUMENTATION

AND EQUIPMENT - March 1989
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CHEMWEST ANALYTICAL INSTRUMENTATION

AND EQUIPMENT - March 1989

Inorganic Analytical Instrumentation 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 51002 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 SOB Mercury Analyzer

1 - Varian VGA95 Hydride Generation Apparatus

1 - Perkin-Elmer 1310 Infared Spectrophqtometer

1 - Technicon TRAAC 800 Autoanalyzer with IBM XT Data System and Dot
Matrix Printer . . . . . . . . . . . . . .

1 - Dionex Ion Chromatograph with Automatic Sampler and Hitachi Integrator

1 - Milton-Roy Spectronic 21 TJV/VTS Spectrophotometer

1 .- Sequoia-Turner 390..UV/VIS Spectrophotometer

1 - Orion 940 lonanalyzer with RS232 Computer Interface and Specific Ion
Electrodes for pH, F'1 NH3, C12, C1O5, 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 U with Barnstead Fistreen #2 Still *-
1 - Top Loading Balance, Scientific Products TL1600

Page 7 of 12
CHEMWEST Analytical Laboratories, Inc.
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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

- Ixnhoff Cones

- Nessler Tubes

- Titration Apparatus

- Certified Thermometer (Fisher Scientific 14985-5E)

Page 6 of 12
CHEMWEST Analytical Labor*tor1•*, Inc.
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CHEMWEST ANALYTICAL INSTRUMENTATION

AND EQUIPMENT - March 1989

Sample Preparation Instrumentation and Equipment

1 - Hewlett-Packard 5880 Gas Chromatograph with dual Electron Capture
Detectors (ECD) and dual Split/Splitless Injectors

1 - Hewlett-Packard 5790 Gas Chromatograph with Flame lonization Detector
(FID) and Split/Splitless Injector

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

1 - Analytical Balance. Scientific Products SP180

1 -. pH Meter, Scientific Products

2 - Rotary Evaporators," Haake Buchler

2 - Steam Baths, 10 Place, Custom

2 - Sonic Dismembrator, Artek Model 300

32 - Soxhlet Extraction Apparatus

20 - Kuderna-Danish Concentration Apparatus

1 - Muffle Furnace, Thermolyne 1400

3 - Ovens, VWR Scientific 1305U

1 - 4 0 Place Orbital Shaker, Labline

4 - Nitrogen Slowdown Apparatus

1 - Dry Bath, Thermolyne

1 - Centrifuge

Various Sizes of the Following Laboratory Glassware:

- Separately Funnels

- Flasks

- Beakers

- Chromatography Columns

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

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.Laser Printer

7 - Daisy Wheel Letter Quality Printers

14 - Dot Matrix Printers

4 - 1200 Baud Modems

1 - Stand Alone FAX Machine

1 - Internal FAX Board for AT-Compatible Computer

Page 11 of 12
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CHEMWEST ANALYTICAL INSTRUMENTATION

AND EQUIPMENT - March 1989
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ATTACHMENT B.2-3

Laboratory Audit
Northeastern Analytical Corporation, Marlton, New Jersey
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EVENT SEQUENCE KB* CR-SIEE lABORATOR* AUDIT

Meeting with laboratory Quality Assurance Officer and Project Manager

Intrcducticn; disraiss purpose of visit and audit scope.

Verification of .Personnel

Review qualification of personnel in place and comnitted to project.

Verification of Tjnstrurnentation

Review equipaent in place and ccnraitted to project.

IV.

Walk through laboratory to review:

1. Sanple receiving and logging procedures.
2. Sasjple and extract storage area.
3. Procedures to prevent sairple contamination.
4. Security procedure for laboratory and sanples.
5. Safety procedures.
6. ConfoniBnce to written SOPs.
7. Jjistrument records and logbooks.
S. Sairple 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. Procedures for data handling, analysis, and reporting.
14* Chain-of-custody procedures.

V. Review of Standard operating Procedures fSOPs)

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

VI, Rsview «pf Ifforratory Analysis and Data Package

(Data package review of each sanple may be performed upon receipt of
analysis data of environmental sanples.)

of &nrH.t Checklist

The auditor(s) walks through the audit checklist for report prepara-
tion purposes with the laboratory Quality Assurance officer and
Project Manager or their representative (s) .
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ON-SITE IABCRATCK* AUDIT

Audit Conducted by: DampF? & Jfaore
7101 Wisconsin Avenue, Suite 700
Bethesda, Maryland 20814

Names of Audit Team: Sucva prasad. C*ia1 ̂ty Assurance Officer
(auditor, technical expert)

Signature of Quality Assurance Officer:
(auditor, technical €3?)ert}
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i.

1. Eroject Name Virginia Wood Preserving Site

2. Project Site location Richmond. Virginia

3. Project Nuntoer 17000-QQl

4, Name and location of Contract laboratory Being Audited _NQrtheastern
analytical Oorporati'̂  Maton. New Jerse ;

5. Date of AixHt July 17 , 1989 (See Attechmsnt 1}

6. Time of Audit 11; 15. hours _____ ;

7. laboratory Personnel Present During Audit Donald J> Goebel, John M.
fsee Attachment 2 for fctusiness

8. Other Personnel or Observers Present and Their Mfiliation N/A
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n. VERurcancN OF JERSCNNEL

laboratory Personnel Occmitted to Project:

1. Project Manager (responsible for overall technical effort)

Name: Don Goebel/John Rissel

Title:

2. Quality Assurance/Quality Control Officer (responsible
QVQC)

Name: Karin Barbito/JcJin Rissel,

for overall

Inorganic and Other Water Duality Parameters (see iBection V for Parameter
listing;

B. Joanne Shivers BOD, ODD, T-PO.. Alkalinity
a

Bill lewis TSS> TCS

Defcjbie Eachus TKN, Hardness

Experience

6 vears

6 vears

3 vears

Person(s) responsible for calculations and report preparation:

Hardccoy Reports: l&rin Barbito

Maqnetic Tape Reports: — -

AR30U37



m. VERiFicKErcN OF INSTHMEKEATION

Equipment necessary to conduct analysis per SQPs:

As identified in Quality Assurance/Quality Control Plan, Lcfcoratory
Division
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IV. AUDITOR CHECKLIST: QUAUT* CCNTOOL HBXEDURES

Record Ccranents on separate sheet and include in report. Any entry checked
"no" indicating a deficiency must be explained.

1. Sanple Control
tosS No N/A Sample and extract accounting

procedures established.
Yes s No N/A Person ussponsible for sample

control.
(Name) Chuck Childers __________

Yes_u/_ No N/A Storage area for samples and
sample extracts when not being
used is secured (locked) .
Walk in area is secured-

locked; cold storage or
sample preservation room access
is limited to analysts.

Yes / No N/A Adhere to chain-of-custody
procedures. (Chuck Childers-
sanple log in) - fsee Attachment
3 for copj.es of

2. Analysis Control
No N/A Project personnel have SOPs for

— required activities.
Yes..x No N/A A logbook is maintained for each

instrument:; information such as
calibration data and maintenance
is oontinxially recorded.

Yes No N/A S _ Facility is designed for hazard-
ous organic chemical analysis.

No H/A Ventilation is provided in sample
preparation area.

Yesv No N/A Vented hoods are available and
adequately vented in sample
preparation areas.

No N/A Ittstrumenlrs are vented into hoods
or control devices such as
charcoal traps as needed.

Yes _ _ No N/A^X Storage is available for hazard-
ous sattples in a secure area.
Person responsible for Analysis
Ocntrol - QVQC: Karin Barbito

3. Document Control ...... •
Yes */ . No N/A Every person participating in I

project naintains a notebook to
record activities.

Yes y No N/A One individual is responsible for
tn̂ intainiTig records and docu-
ments.
Name: John Rissel/Paul Painter
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No N/A Adherence to Good Laboratory
Practices is dccumented; SOPs are
documented.

No N/A Evidence of EPA standards
cfctained or used such as docu-
jmerrted EFA sample number, seal,
date, etc. (See Attachment 4 for
PE (evaluation report̂ .

No N/A All documents are stored or
archived in a secure location.



V. REVIEW OF STANDARD OPERATING HKXEDOKES -
METHOD SPECIFIC OCMFCNENIS

EPA method numbers used for analysis are noted below.

Parameters: _. ___.... ... ; : _" ....._ ~

N/A ___________ Alkalinity

EPA #405.1 _______ Biological Oxygen Demand

N/A _____________ Qifrnir̂ l Oxygen Demand

N/A _____________ Hardness

EPA #160.1 _____ Total Dissolved Solids

EPA #351.3 _______ Total Kjeldahl Nitrogen

EPA #415.1 ________ _ .Total Organic Carbon

FJ>A #365.2 ______ .„. . ..Total Hiô horus

EPA #160.2 _____ _̂ Total Suspended Solids

No WA Evidence of lab proficiency tests on
published procedures, i.e., full
analyte spike addition to laboratory
pure water or lfblank" soil and process-
ing it as a sample.
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VI. REVIEW OF IABCRKTCKY ANALYSIS AND DMA PACKAGE

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

1. Examination of data package.

2. QVQC procedures such as protocol for instrument calibration and
maintenance schedules, standard operating procedures, when the
analysis was performed.

3. Method used in the analysis (mettod nuntoer - EPA or AS3M or other;
stated modifications, if any, etc.)

4. Method detection limit.

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

6. Cliainr̂ f-cajstddy sheet with the sanple identified.

7. Length of t.lfflft between sampling and analysis for each sample.

8. Sanple hslding tin*? (time between validated time of sample receipt
(VESR) and analysis, time between reanalysis due to dilution(s) , when
required.

An example data package was examined during onsite laboratory audit and it
was found to contain elements identified above and/or those identified in
H&C's QAQC loanual.
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VH. SUMMARY CHECKUST OF FINDINGS

_Yes No _ .— - _ -N/A . x^ 1. Have a Prcgram Manager and/or QA
Officer bean appointed?

Oomments: Don Goebel/Karin Barfaito

Yes ̂

Comments:

Ocmments:

Yes x

Ccranents:

Yes, x

.No N/A

_No __ N/A

No ._ N/A

No N/A

D&M samnles are analyzed

2. Were project plans and QVQC
plans prepared?

3. Have the individual files (QA/QC
for laboratory) been assembled?

4. Is there a list of accountable
lab documents?

5. Are SOP's and other documentation
of established procedures
available?

during second shift.

Yes yX̂  No N/A 6. _Has coordination been established
with Dames & Moore project
personnel and the laboratory?

Comments: KAC holds subcontract with CcmpuChein TaVrtT̂ tories. Research ____
Triangle Park. North Carolina. As such, HAC interfaces with
OonpuChem labs. ___________________________________

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

Garments: Karin Barbito, John Rissel. Paul Winter, Ilene Icbenz. _______

Yesvx No N/A 8. Have reporting req̂ nreraents been
reviewed?

OcnnDents: ___________________________________________

Yes .x̂  No " N/A /9- Is t-here a set of accountable
QVQC documents checked out to
the Laboratory Manager/
Analyst(s) , etc.?

Comments: ___________________________________________

No N/A 10 . Is tiiere a written list of
parameters; and d!escrlptions?

Comments: _____________________________________________

10
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Yes y" No __

Garments:

YeSyX No

CVrments:

Yes X "tini.̂ Ŝ \jf t!nJ

GccGients: ExeOTDle; NAC
assigned with

Yes,X No __

Comments:

Î ramster

BOD
TDS

TOC
Total Hiosphcrus
TSS

YesjX _ No __

Contents:
Ŷ / Hb_
Conments: NAC provides

YeSyX̂  No

Garments:

Yes_uX No

Comments:

K/A

N/A

N/A

11. Have sample preservation methods
^ as "specified in the Work or QA
Project Plan?

12. Are the number, frequency, and
type of laboratory measurements
taken as specified in the work or
QA project plan or as directed by
the Project Manager?

13 . Are samples identified with
. sample numbers?

#89̂ 110? or 89A1218; samples are stored in a shelf
a number.

N/A

Blank
x
*
^
X
X

N/A

N/A

copies of

N/A

N/A

<>ef £Hi ft i}-<̂ /̂ .-t ?-

14. Are laboratory blank and dupli-
cate samples properly identified?

Matrix Spike and
Matrix Spite
Duplicate

X
m
x
X
NA

15. Are sample and serial numbers for
laboratory samples recorded in a
log book or on a chain-of-custody
record?

16. Were samples assigned I.D.
numbers by the client on the
chain-of-custody record provided?

ODC with data package.

17. Is chain-of-custody documented
and maintained?

18. Are quality assurance checks
performed as directed in SOPs?

n
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Yes-/—
Comments:

Yes
Comments:

Yes

Comments:

Yes/

Garments:

Comments:

Yes/

Comments:

Yes/

Comments:

Yeŝ X

Comments:

Oomments:

No ^

No./

Nq̂ X

No

No __

N/A

N/A

N/A

N/A

_N/A_

19.

20.

21.

22.

— 23.

-No __ ___ _N/A___ 24.

Performance evaluation samples
Monitoring
laboratory

No

No

Systems laboratory
generates distilled

N/A
.........

N/A

25.

26.

TjyjTvifjtiai logs are mainlined

No N/A

H2 report (s} dated

27.

7/22/88 and

Are all cfccuments accounted for?

Have any documents been voided?

Have any documents been des-
troyed?

Were personnel operations
assignments appropriate with
expertise?

Were all laboratory analytical
equipment available as stated in
SOPs?

Were QA/QC samples used or
prepared in laboratory per SOPs?
are obtained from Environmental
fEMSL} , Cincinnati, Ohio.
water onsite.

Were equipment decontamination
procedures employed?

Were all QA/QC requirements
documented including instrument
calibration, etc.?

is a /jMDst recent EPA performance
evaluation (PE) report available?
11/25/88 as well as correspondence

from the State of New Jersey Department of Environmental
Protection are attached.

12
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record.

Date

VEH. CCKRECnVE ACHCN (as necessary)

is form to be filed with the project files/QA files for permanent

Problem/Deficiency:

Identified by:

Referred to:

Corrective Action to be Taken: Target Date:

Follow-up Audit Findings:

Resolved? Date:

13
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IX. REFERENCES

Dames & Maore, Ltd. 1989. Work Plan and piaff^y jfrssurance Prcriect Plan.
Virginia Wood Preserving Site, Richmond, Virginia. April 3, 1989.
Damps & Moore, ltd., Bethesda, Maryland.

Anerican Association for Laboratory Accreditation. 1987. Environmental
Field Of Testing, Assessor Checklists. AALR. A9070987, July 19S7.
American Association for Laboratory Accreditation, Gaitheraburg,
Maryland.

U.S. Envircranental Protection Agency, December 1980. Interim Guidelines
and Specifications for Preparing Qiaij'ry Assurance Project Plans.
Dccument No. EPA-̂ 60014-83-004 (QftMS - 005/80), Office of Monitoring
Systems and Quality Assurance, Office of Research and Development,
Washington, D.C.
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DAMES & MOORE

June 26, 1989

Mr. Don Goebel . ... . . . _ . . . ..... ... .
Director, Environmental Services
Northeastern Analytical Corporation
Evesham Corporate Center
4 East Stow Road . . . . . . .
Marlton, NJ 08053 .. _. ,

Re: laboratory Audit

Dear Mr. Goebel: ... ...

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

lhank 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 Osgood.

Sincerely,

DAMES

Surya SPrasad, Ri.D.
Quality Assurance Officer

SSP:am

cc: J. Osgood
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EVENT SEQUENCE FOR ON-STTE 1ABCRATQRY AUDIT

I. Meeting with Laboratory Quality Assurance Officer and Project Manager

Introduction? discuss purpose of visit and audit scope.

II. Verification of_JPersonnel

Review qualification of personnel in place and committed to project.

HI- Verification of

Review equipment in place and coranitted to project.

IV. Qoality Control Procedures

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.
5. Safety procedures.
6. Conformance to written SOPs.
7. Instrument records and logbooks.
8. Sairple 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. Procedures for data handling, analysis, and reporting.
14. Chain-of-custody procedures.

V. Beview.of Standard operating Procedures (SOPs)

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

VI. Review ..of laboratory Analysis and Data Package

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

VH. CcKpletion of Audit Checklist

She 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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MOPNortheastern Analytical Corp.

Professional Analysis, Sampling andTesting _
Evesharn Corporate Center, 4 East Stow RosO. MarOon, NJ 09053

Donald J Goebel
Q-icw of Sa!ts> (609] 985-8000
Erw iron me mar Services FAX (609) 985-9700

MQH_ NortheasLern Analytical Corp.

Professional Analysis, Sampling and Testing
E«Bsham Corporate Center A £851 Stow Road, Marlton, NJ 06053

Paul P. Painter III (609] 985-8000
ASSL Laboratory Manager FAX [609] 985-9700

_ Northeastern Analytical Corp,

Professionat̂ nalysisJSampling and Testing
rporate Center & East S"to* Road Msrlton. NJ 08053

John M. Risse! (B09J 9B5-BOOO
raWry Manager FAX (609) 985-970D
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MOH- Northeastern Analytical Corp.

Domes and Moore
7101 Wisconsin Avenue, Suite 700
Bethesda, Maryland 2081*;

Attention: Surya S. Prasad

Analysis. Sampling and Testing for che Environmental and Safety Professional
ivesnam Corporate Canter. 4 East Stow Road. Martton, Naw Jersey 08053
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MOP Northeastern Analytical Corp.

ANALYTICAL REPORT

for

COMPUCHEM LABORATORIES
P.O. Box 12652

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

Attention: Ms. Angela Childress, Manager Planning and Control

TEST REPORT NO. NAC89L-11G3

PROJECT NO. 89-116

Client NAC Date
Designation Designation Received Matrix

270492 89L-1103-1 6-29-89 Aqueous
270493 89L-1103-2 6-29-89 Aqueous

Laboratory Name: Northeastern Analytical Corp.

Certification No: 03117_____._____________

L
LO

Name: ____John M, Rissel_________ LO

Title: ____Laboratory'' Manager_____ —
CD

Date: July 18. 1989__________ ^or
•tx

Analysis, Sampling and Testing for the Environmental ana Safety Professional
Evesfiam Corporate Center. 4 East Stow Road. Martton. New Jersey 08053 (6O9J 9115-8000 FAX(609)



^V I i 11 _ Narineastern Analytical Corp.

Sompucfiem Laboratories
Test Report No. 89L-1103
July 18, 1989
Page 2 of 8

TABLE OF CONTENTS

Page :.o.

I. Sampling Information .............. 3

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

III. Methodology. .................. 6

IV. Laboratory Chronicle .............. 7

V. Non-Compliance/QA Report ............ 7

VI. Analytical Results ............... 8

VII. Quality Assurance Data ............. 8

File: 9L\COMPUCHM\89L-1103
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Man_ Northeastern Analytical Corp,

ComVucfi.e"m"Laboratories
Test Report No. 89L-1103
July 18, 1989
Page 3 of 8

I. SAMPLING INFORMATION

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.2.4 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 analyzed for other analytes 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.
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Results of analysis of volatile, semi volatile* 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
VBLKY4, VBLKP1, VBLKY5, VBLKC4, VBLKDS, 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, VBLKM5,
VBLKP4, VBLKIU, VBLKJ8, VBLKLS, VBLKG7, VBLKC8, VBLKZ5,
VBLKBS, VBLKI2, and VBLKX2. The only other contaminant found in
volatile laboratory blanks was 2-Hexanone in VBLKZ5 and VBLKX2 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 SBLK4Q at a concentration of 110 ug/kg and
SBLK10 at a concentration of 230 ug/kg; di-n-butyl phthalate in
SBLKIO 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 detected 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 blanks, 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/1. The former
two constituents, methylene chloride and acetone are known to be
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common laboratory contaminants while the later appears to be from an
unknown source.

Chloroform at a concentration of 53 ug/1 and bromodichloromethane at
a concentration of 5 ug/1 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/1.
Benzole acid as well as two unknown semivolatile TICs were detected
at an estimated concentration of 7 ug/1, 234 ug/1, and 20-ug/1 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.

4. 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.

5. 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 500-1 reflect the natural 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/1) and nickel (4S.9 ug/1) 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.
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MOP._ Nonneastern Analytical Corp.

Comp"uChem~Laboratories
Test Report No. 89L-1103
July 18, 1989
Page 4 of 8

II. CHAIN OF CUSTODY DOCUMENTATION
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MOP_ Northeastern Analytical Corp

compuCjSem" Laboratories
Test Report No. 89L-1103
July 18, 1989
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 Methods for the Examination of Water and
Wastewater, 15th and/or 16th Edition.
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_ Northeastern Analytical Corp

ConipucSem Laboratories
Test Report No. 89L-1103
July 18, 1989
Page 7 of 8

IV. LABORATORY CHRONICLE _

A. Date of Sampling: 6-27-89

B. Date of Receipt/Refrigeration: 6-29-89

C- Date, of Analysis;.

Parameter Date Analyzed

Total Organic Carbon 6-29-89
Total Kjeldahl Nitrogen 7-5-89
Total Suspended Solids 6-29-89
Total Dissolved Solids 6-29-89

V. NON-COMPLIANCE/QA REPORT

None.

Supervisor Review and Approval:
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MOP_ Northeastern Analytical Corp

CompucSem"Laboratories
Test Report No. 89L-1103
July 18, 1989
Page 8 of 8

VI. ANALYTICAL RESULTS

Sample Designation

89L-1103-1 89L-1103-2
Parameter 270492 270493

Total Organic Carbon 2.6 <1
Total Kjeldahl
Nitrogen <1 <1
Total Suspended
Solids 7.4 7.9
Total Dissolved
Solids 1,200 1,200

Units (mg/1) (ag/1)

VII. QUALITY ASSURANCE DATA

Matrix Spike and Matrix Spike Duplicate Recoveries

Sample Amount of Initial % 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 —— ——
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" /
Ŵ̂ -p/̂ ^

Â C.MJ&&
DESIGNATION

ANALYTICAL

METALS

PP
SDW1
SDW2

„ Sb
As
Ba
Be

, Al
Au
Cd
Ca
Cr

, ,. i112*
Co
,cu
FA

, P*> „„..„
_ MQ ____
Mn
Ha
Ni
Sa

. Ac
Na
Tl
Sn
K
Zn

/O/ DATE PJ

!Hf£N̂ ) DATE DOT

COC: T̂OS,

QUANTITY

PL-

ECRA:

NAC NUMBER CLE1

TESTS

HE7. CfffiW
ACID
ALK
NH3
DH
BOD
C02
COD _
CL

, CLDE , „,,
CLRE
COLR
COND

, CN ,_,. ...
DO
F
HARD
FP

— *»£ ——
s

STKN t-"i-̂
N03
N02
ODOR
PHEN
OP04

, TP04_
., TURB

SCEIVED fffJ7f&

S ~7f&£lM

)NO
MATRIX

Aoue^u?
Solid/Slud./Oil
Air/Filter/Tube

YES NO -̂̂ -"

[NT DESIGNATION

tî f
TWET CHEM IW._«,.. T-.T..— .Î Mjr

MBAS
tSOL
TS

>TSS. /~>-
Ŝ TDS >--£,
TVS
SO4
S03
S
L.I.

EP TOXICITY

OLD
NEW
MET
PEST

__ HERB ___
VOX
AEBN

BACTERIA

TCMF
FCMF
FSMF
SPC

AR30U66
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SUBCONTRACT ANALYSIS REQUEST FORM
|Bf;&«̂t:i. - •• • • •-'.;; -'- .-.•. .*

CLIENT ACCOUNT NO. /^ 2 9^-5*________________

ORDER NO. //.?//_______APPLIES TO REQCS _ 9-3 / ;

TO BE SUBCONTRACTED TO: • CHEMWEST,CA WEBB,NC EC JORDAN,ME (NAC,NJ
(circle one)

WARZYN,Wi OTHER (indicate)________

ID

I fjJ *•*£ rt

T LJ "gift Cftf &

CCNCU ] ANALYSIS- |METHOD(2)

"t i"y , ' vfiA V/r/i ~
Toc,Tj:ri'Ti5J.T)c- n

/

QA/QCC2) DET.LIM1T(2)

f \ J
ft L<̂ 7 ff/\fc
/I/O1 ^
'

*

.

HOLD TIME

, b

SPECIAL INSTRUCTIONS

ATT: ARE SAMPLES INVOLVED IN LITIGATION YES
(contact at subcontract lab) (circle one)

TURNAROUND REQ'D 33 REPORTING REQUIREMENTS (3)

©
•

(DTO BE FILLED OUT BY RECEIVING
(2) IF PREFERRED OR KNOWN
(3)IF OTHER THAN STYLE "I"

AR30U70



_ 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, NAC89L-1098

PROJECT: Dames & Moore
Virginia Wood Preserves
17000-001

Client NAC Date
Designation Designation Received Matrix

270513, PW-2A S9L-1098-1 6-28-89 Aqueous
270514, PW-2A
Duplicate 89L-1098-2 6-28-89 Aqueous

Laboratory Name: Northeastern Analytical Corp.

Certification No: 03117

Name: ____John M. Rissel_________ —
CD

Title: ____Laboratory Manager_____

Date: July 18. 1989__________

Analysis. Sampling and Testing for the Environmental end Safety Profq
hem Corporate Canter, 4 East Stow Rood, Msriton. New Jersey OS053 (GOB) aa5-8tXW FAX (8091 9aS~S7QO'



_ Northeastern Analytical Corp.

CompuChem Laboratories
Test Report No. 89L-1098
July 18, 1989
Page 2 of 8

TABLE OF CONTENTS

Page No

I. Sampling Information .............. 3

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

III. Methodology. .................. 6

IV. Laboratory Chronicle .............. 7

V. Non-Compliance/QA Report . ........... 7

VI. Analytical Results ............... 8

VII. Quality Assurance Data ............. 8

File: 9L\COMPUCHM\89L-1098

AR30U72



_ Northeastern Analytical Carp.

CompuChem Laboratories
Test Report No. 89L-1098
July 18, 1989 .._ ........
Page 3 of 8

I. SAMPLING INFORMATION

Not submitted.

flR30U73



Northeastern Analytical Corp.

CompuChem Laboratories
Test Report No. 89L-1098
July IS, 1989
Page 4 of 8

II. CHAIN OF CUSTODY DOCUMENTATION

AR30U71*
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ion ~l
Northeastern Analytical Corp.

CompuChem laboratories
Test Report No. 89L-1098
July 18, 1989
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 Methods for the Examination of Water and
Wastewater, 15th and/or 16th Edition.

AR30.U76



NOT_ Mortheastern Analytical Carp.

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

IV. LABORATORY CHRONICLE .._..__

A. Date of Sampling: 6-27-89

B. Date of Receipt/Refrigeration: 6-28-89

C. Date of Analysis;

Parameter , . , . _ . . . Date Analyzed

Total Phosphorus 6-28-89
Biochemical Oxygen Demand 6-28-89

V. NON-COMPLIANCE/OA REPORT

Samples for total phosphorus analysis were received
unpreserved.

Supervisor Review and Approval:.

SR30U77



_ Northeastern Analytical Corp

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

VI. ANALYTICAL RESULTS

Sample Designation

89L-1098-1 89L-1098-2
270513 270514

Parameter fPW-2A^ (PW-2A

Total Phosphorus, mg/1 <0.02 <0.02
Biochemical Oxygen
Demand, 5 day total,
mg/1 4.0 4.0

VII. QUALITY ASSURANCE DATA

Matrix Spike and Matrix Spike Duplicate Recoveries

Sample Amount of Initial % Duplicate Relative %
Parameter Spiked Spike. ug Recovery % Recovery Difference

TPO4 0998-1 50 100 100 0
BOD 1098-2 1,000 104 106 1.9

AR30IU78



NAC fty^Tf/O

WALK IN LOC.,,̂

CLIENT Cctr̂ fô

ADDRESSED?',

fĉ ec

CONTACT/TITLE.

NAC NUMBER
<&} L̂ n ?%-f P-"

DATE SAMPLED Wit?

""̂ -SAMPLED BY: NAC <

L*~Ulx
ikwl ft ; llMk<™&~/
ft̂ T,;̂ k&* '

A/e>7?o9/
/UW*(%fekifiS

•*"

CLIENT DESIGNATION
16 *r/5 f P*̂ ->/O

T/V7 DATE RECEIVED Ŵ /̂

SlElfe DATE DUE*-. — ~*s _
COC: /?E?)

QUANTITY

ECRA:

7//?/ĵ
NO

MATRIX

Acrueous
Solid/Slud./Oil
Air/Filter/Tube

YES NO (̂ ^

NAC NUMBER CLEINT DESIGNATION

~2-~ X'JOS'V C Pbs-IAduP)
^

m

*

*

m

[-7000-*
ORGANIC

A230
502.1
503.1

..... 502.2
601
602
603
60S
624
62 S
PCS
HERB
PHC
O&G

_ TOG
TOX
BTEX

Other Tests:

REMARKS :

htjff*S€*'*T ANALYTICAL
Of

METALS

PP
_,„ SDW1
„,„ SDW2 ..,._,
.. Sb „_, ,„, „
As
Ba
Ba
Al
Au
Cd
Ca
Cr
HEX
Co
Cu
FA
Pb

_ Mg ___
Mn
Hq
Ni
S«
Aq
Na
Tl
Sn
K
Zn

TESTS

WET CHEM

ACID .
ALK
NH3
OH

3-BOD .. ../->:
C02
COD
CL
CLDE „
CLRE
COLR
COND
CN
DO _. .„
F

m,HARD , .
FP

_REAC ____
CN _
S

TKN
NO 3
N02 __.., ,.,
ODOR

„ ..PHEM ......
OPO4

5-TP04 /->-
TURB

WET CHEM ̂

MBAS
%SOL

_ TS
TSS
TDS

_ TVS
S04

__ S03
S
L.I.

EP TOXTCITY

OLD
NEW
MET
PEST

__ HERB ___
VGA
AEBN

BACTERIA

TCMF
FCMF
FSMF
SPC

'
ffflJU14
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ODMPUCHEM
lABOWORJES

CLIENT INFORMATION SHEET

3308 Chapel Hill/Nelson Highway
P.O. Box 12652
Research Triangle Park,
North Carolina 27709
Telephone 919/549-8263

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

Please complete this form and return with the SampleSaver.

Thank you.

Sampling period

From:
Date ————
Time ————
To:

Time

Company
/O/

Cfty & State

| I I I ) I I I I ISample Name/Number*
*(sample ID canfbe no longer than 10 characters in length)

IMPORTANT!!
All preservatives to be added at the time of

sampling by the client!!! A R 3 0 1 If 8 2
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Northeastern Analytical Corp.

NORTHEASTERN ANALYTICAL CORPORATION

EVESHAM CORPORATE CENTER

4 EAST STOW ROAD

MARLTON, NJ 08053

FACSIMILE — TRANSMITTAL FORM

FAX NO. (609) 985-9700

CONFIRM NO. (609) 985-8000

DATE: ff _,. TIME SENDING:

TO: &K Qrt\&<~. _________ - FROM: uc. -\ i

NUMBER OF PAGES FOLLOWING

CONFIRMATION REQUIRED: YES V NO____

PLEASE NOTE; IF YOU DO NOT RECEIVE ALL OF

THE PAGES INDICATED̂  ABOVE, PLEASE CALL

AS SOON AS POSSIBLE

Analysis. Sampling and Testing for the Environmental and Safety Professional̂  3 0 1 U 8 (4
t>«-i CQrj>o<-aE.eCenter' a East Stow Road MaHton New Jersey Q80S3 [509] 385-BQOO FAX (S09) 985-97QO



GOMPUCHEM
lABORfflORES

FACSIMILE COVB* PAGE

TO,

FROM.

Phone #>.
Number of pages including coven.
Please contact sender directly if you did
not receive all pages.

Facsimile Number: 919-248-6462-

RR30U85



06x28x89 14:38 t*919 248 6786 CottSaiChem Corp. -— N. E. ANALYTICAL E002x092

v SUBCONTRACT ANALYSIS REQUEST FORM

CLIENT ACCOUNT NO.

ORDER NO. // f£ &

TO BE SUBCONTRACTED T
Cclrcit on«)

ID ' CCNCn

?W^y4rf»» 3»5̂ /̂¥

APPL ES TO REOCS ?0 / ,901'

"0; CHEMWEST,CA WEBB,NC EC JORDAN^ME ^AC,NJ _)

WARZYN,Wl OTHER (fndlcata)

ANALYSIS METHOD(2) QA/QCC2) 06T,LlMlH2) HOLD TIME

3otL7»f*/ I3 "^/IS (7
.,\ .̂ //̂
JL i£\j'——————— ——— ji> — ,_ ———

SPECIAL INSTRUCTIONS SCL^OJCS 5"e^4 d\ftfcAK/ -fts jti X.C, A A. .
Oi»5̂ .Iy.r/J.̂ r̂ ̂vA>̂ ? "& £jtff MJMK&riiMV b/tfft 44&*eset£& C*GSV 3*/

x̂ATTi _ ARE SAMPLES INVOLVED IN LITIGATION YES fNO^>
(contact at subcontract lab.) (clrcl* on«)

TURNAROUND REO'D J 3 REPORT INS REQUIREMENTS C3) A>A C Hw«*p«£/«.ft
r̂ sfijf+j ^

(l)TO BE FILLED OUT BY RECEIVING
(2>IF PREFERRED OR KNOWN
C3J1F OTHER THAN STYLE "1"

flR30IU86



NACxp/? /i

WALK IN-LOC-̂

CLIENT

ADDRESS

CONTACT/TITLE

NAC NUMBER

-D^yDATE SAMPLED DATE RECEIVED

^ SAMPLED BY: NAC CLIENT DATE DUE

CLIENT DESIGNATION

" COC: YES

QUANTITY

ECRA:

NO

MATRIX

Aqueous
Solid/Slud./Oil
Air/Filter/Tube

YES NO

NAC NUMBER CLEINT. DESIGNATION
.
^

^

^

^

*

.

ORGANIC

A280
502.1
503.1
502.2
601
602
603
608
624
625
PCB
HERB
PHC
O&G
TOC
TOX
BTEX

Other Tests:

— — -- ...
REMARKS :

ANALYTICAL TESTS

METALS V\XWET CHEM

PP ACID
SDW1
SDW2 ,
Sb
As
Ba
Be
Al
Au
Cd
Ca
Cr
HEX
CO

_ Cu
Fe
Pb

_ Mg ____
Mn
Ha
Ni
Se
Aa
Na
Tl
Sn
K
-Zn

_ ALK
NH3__
PH

C02
COD
CL
CLDE „
CLRE .
COLR
COND
CN

„ DO
F
HARD
FP

__REAC ____
CN _
S

STKN
N03
N02
ODOR
PHEN .
OPO4

1/TPO4
TURB

J^WET CHEM

_ MBAS
%SOL
TS

vX̂ SS
v/̂ DS
TVS
SO 4
S03
S
L.I.

EP TOXICITY

OLD
NEW
MET
PEST

__ HERB ___
VOA
AEBN

BACTERIA

TCMF
FCMF
FSMF
SPC

flR30l£t87
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Ufk

Kcfe
DEPARTMENT OF ENVIRONMENTAL PROTECTION

- DIVISION OF ENVIRONMENTAL QUALITY
CN 027, TRENTON. N J. 08625-0027

Jorgt H, Birkowitz, Ph.D. • (609) 292-5333
Dirtctof

January 15, 1989

ATTN: Laboratory Manager

Inclosed is a copy of your laboratory's USEPA water pollu-
tion parameter proficiency results for HP-021. If you have not
received an acceptable evaluation for-any parameter "you should:

1. Try to determine the cause of the unacceptable results
and correct it.

2. Xun quality control samples from EMSI,-Cincinnati or
in-house controls to assure yourself that the problem
is corrected.

3. Write to this office outlining the steps that have been
taken to correct the problem.

failure to correct analytical problems which cause unac-
ceptable performance evaluations may lead to suspension and/or
decertification of your laboratory as a result of future water
pollution studies.

Yours truly.

C. Don Bowyer /
Principal Snvironmentai Specialist

Office of Quality Assurance

CDB/mjr

Enclosure

New Jersey is m Equal Opportunity Employer



VALUATION REPORT DATE: 11/25/83
NORTHEASTERN ANALYTICAL CORP.
03117^- ,TUDY NUHBES

" SALTTSS
SAMPLE
NUMBER

REPORT TRUE
VALUE VALUE

THACS HETALS 13 HICHOGRArtS

ARSENIC

C A OKI D?1

^aoai™

; JPPEH

I .ON

1 SCUHT

1 flklNESE

-"«
lELESIUfl

INC

1L7ER
tr'

BIMESALS IS

\ OHITS

1
2

1
2

1
2

2

1
2

1
2

1
2

1
2

1
2

1
. 2

3
'.

53.7

224
23.7

112
38.7

,93.3
7.79

213
41.6

11.0
1.61

311
70.2

127
22.8

179
40.5 •

- 192
63.2

1*03
11.6

MILLIGRAMS PER

3
4

5.57
8.41

ACCEPTANCE
* LIMITS

WARNING
LIHITS

PERFORMANCE
EVALUATION

PER LITSfl:

390
54.2

222
24.0

125
41.7

96.0
8.00

210
42.0

10.7
1.47

315
70.0

126
21.0

180
40.0

190
63.3

0.95
11.7

LITER:
5.61
8.35

293-
39.2-

189-
18.6-

98.0-
30.7-

30.2-
3.03-

174-
24.9-

7.80-
.868-

281-
59.5-

100-
14.5-

129-
27.2-

163-
51.9-

.176-
8.30-

(5XCZPT

5.47-
8.02-

469
67.4

246
27.6

149
51.4

111
13.1

245
58.5

12.9
2.07

345
79.0

151
29.2

219
49.1

214
73.2

1.77
14.9

AS

5.73
8.58

319-
42.3-

196-
19. 3-

104-
33.3-

84.1-
4.29-

133-
29.1-

8.44-
1.02-

289-
61.9-

107-
16.4-

141-
30.0-

169-
54.5-

.378-
9.12-

NOTED)

5.50-
8.09-

447
63.3

239
26.5

143
48. 3

107
11.9

236
54.3

12.3
1.92

337
76.6

145
27.3

207
46.3

207
70.6

1.57
14.1

5.70
8.51

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

BASED DPON THEORETICAL CALCULATIONS., OB A REFERENCE VALUE fiflEN NECESSARY.

PAGE 1

flR30il»93



PERFORMANCE EVALUATION REPORT DATE: 11/25/88

WATER POLLUTION STUDY SUSBSH WPQ21

I, 3HATORY: SJ101 /V,
IISAMPLE REPORT ^TRUE ACCEPTANCE WAHNIKG PERFORMANCE

ELITES NUMBER VALUE ViLUE* LIMITS LIMITS EVALUATION

HIHSHALS IN BILLI33AK5 PER LIT2H: (EXCEPT AS NOTED)

1 11.6 11.0 9.a3- 12.5 9.32- 12.2 ACCEPTABLE
2 35.9 95.0 31.7- 104 84.5- 101 ACCEPTABLE

NUTHIEHTS IS 3ILLIGRASS PER LITER:

1 .235 0.270 .0396- .517 -1U1- .466 ACCEPTABLE &
^ " 2 1.23 1.20 .855- 1.56 .942- 1.48 ACCEPTABLE^

ITH1TE-NITROGES 1 .255 0.250 .163- .334 .133- .313 ACCEPTABLE
2 1.36 1.90 1.51- 2*26 1.60- 2.17 ACCEPTABLE

RTHOPHOSPHATE 1 .0557 O.OSS .03BO-.0322 .0445-.0857 ACCEPTABLE
2 .915 0.90C .762- 1.04 .796- 1.01 ACCEPTABLE

OxAL PHOSPHORUS^/ 3 .163 0.15G .0960- .216 .110- .202 ACCEPTABLE^
4 3.56 3.50 2.35- 4.33 3.03- U.15 ACCEPTABLE^

OSKAHOS IS SILLIGSiaS PER LITER:

C" 1 41.5 43.5 23.1- 54.6 31.a- 51.2 ACCEPTABLE
2 215 229 182- 252 191- 244 ACCEPTABLE

'OĈ  1 16.6 17.2 14.4- 19.9 15.1- 19.2 ACCEPTABLE^
2 39.3L 90.5 73.1- 107 77.6- 103 ACCEPTABLE^

-DAT BODfc^ 1 25.6 27.9 15.2- 40.1 18.3- 37.0 ACCEPTABLE"
2 136 146 87.3- 199 101- 185 ACCEPTABLE*1'

PCBfS IH HICROGSAS5 PER LITER:

M I-AROCLOS 1816/1242 1 x̂ 746 ,i|7- D.L.- D.t. D.L.-̂ p.L. MOt ACCEPTABLE

^̂ : "̂ f; tf ^
s BASED UPOH THEORETICAL CAEQULATIONS, OR A HEFEREMCS VALUE WHEN MEC2SSART.
3 :. STAMDS FOH DETECTIOS LIMIT



P£H?OSMANCE EVALUATION REPOHT DATS: 11/25/53

WATEH POLLUTION STUDT NUMBER WP021

'RATORT: HJ101

SAMPLE
' NALYTES NUMBER

REPORT
VALUE V

PCB'S IN MICROGRA.1S PE2 LI

PC3-AROCL3R 1260 2 3.32

T2B

3

TRUE
ALUE*

V•

.75

ACCEPTANCE
LI MI TS

.99U- 5.32

WARNING
LIMITS

1.62- 4.69

PERFORMANCE
EVALDATION

ACCEPT A 3LS

PC3'5 IN OIL IN "ILLIGHAMS P53 KILOGRA":

:3 IN OIL- 1016/1212 2

, IB IN OIL- 1260 1

37.0

.,.*..»
PESTICIDES IH HlCBOGHAflS P

Z-riLOHDANE 3
4

iJDRIN 1
2

2

:"D i
2

) E 1
2

:IST l
2

tEPTACHLOR 1
2

5.97
1.97

.105

.65U

.26«

.835

.487

.213

.147 -

.663

.233
1.06

.547
.0628

a

7

2R

7
2

0.
0.

0.
0.

0.
0.

0.
0.

0.i
0.
0.

2.6

.12

LITE3:

-42
.49

131 .
733

3U8
986

513
207 .

183 .
710

290
.13

651
081 .

13.3-

2

3
.

.14-

.51-
967-

0183-
.152-

.

.

.
0

193-
512-

175-
543-

0515-
.335-

.

.
110-
529-

51.7

10.8

9
3

*
1

.
1

.
•

.
1

»
1

.241- .
0215- .

.75

.56

209
.13

463
.34

800
458

307
.03

447
.60

902
133

13.2-

3.24-

4.31-
1.30-

.042U-
.275-

.227-

.616-

.254-

.106-

.0839-
.423-

.153-

.666-

.325-
.0355-

46-9

9.69

8.-97
3.23

»
1

•
1

.

.

.

.

.
1

.

.

185
.00

429
.23

721
407

275
942

404
.47

819
118

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCSPTASL2

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

BASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUE «HEN SECESSART.
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PERFORMANCE EVALUATION REPORT BATS: 11/25/B

W1TEH POLLUTION STUDY NU3BEH iTP021

LABORATORY: HJ1D1

SAMPLE
ANALYTES KUHBEE

REPORT TRUE ACCEPTANCE
VALUE VALUE* LIRITS

WARNING
_LIttITS

PERFOfiMAHCE
EVALUATION

VOLATILE HALOCAHSONS IN KICHOGHA3S PER LITER:

1,2 DICHLOBOETHAXE

CHLOROFORS

1,1,1 TR 1C HLOKD ETHANE

THICHLOROETHESE

CABBOHTETRACHLOHIDE

TETF.ACrf LO HO ETH t$ E

BROIODICHLOROMETBAKE

DlflROHOCHLOHOnSTKAKE

BEOKOrORH

r.ETHYLENE Cd ID RIDE

CHLOROBESZSHE

1
2

1
2

1
2

1
2

1
2

1
2

1
2

1

1
2

1'
2

1
2

VOLATILE JLRO31TICS

BENZENE 1
2

5.82
44.7

4.68
30.7

4.31
4B.4

2.20
17.2

5.75
50.9

1.70
34.8

9.35
64.0

3.14
50.7

2.27
31.2

53.0
3.16

8.10
27. B

7.31
59.4

5.38
34.2

5.31
61.2

4.32
4U.2

3.63
68.1

2.86
61.9

10.0
6C.3

3.61
49.2

3.29
24.7

71.1
4.26

9.63
33.5

IN filCSOGSASS

69.8
10.3

59.4
11.5

4.21-
3B.4-

2.50-
23.1-

1.7ft-
36.5-

2. BO-
26. 4-

4.32-
U2.2-

1.25-
37.4-

6.43-
43.3-

1.53-
31.1-

.343-
8.71-

39.1-
1.23-

5. 89-
25.9-

10.8
32.6

9.06
45.5

9.55
91.6

7.19
61.4

12.3
98.5

4.60
84.4

13.7
82.3

5.41
71.5

5.55
41.7

103
8.32

13.3
51.5

5.06-
44.1-

3.34-
25.9-

2.75-
43.5-

2.92-
30.9-

S.41-
49.4-

1.66-
43.4-

7.35-
48.4-

2.02-
36.3-

1.01-
12. 9-

47.3-
2.19-

6.84-
29.2-

9.95
76.9

6.22
42.6

6.55
84.5

6.57
56.9

11.3
91.3

4.17
76.4

12.8
77.7

4.91
66.3

4.89
37.5

95.1
7.41

12.3
46.2

ACCEPTABL
ACCEPTABL

ACCEPTABI
ACCEPTABI

ACCEPT IB I
ACCEPTABI

NOT ACCEPTABL
NOT ACCEPTABX

ACCEPTABI
ACCSPTAfll

ACCEPTABI
NOT ACCq^fcBL

ACCEPTABI
ACCEPTABI

ACCSPTABI
ACCEPTAB]

ACCEPTAB]
ACCSPTAB,

ACCEPTAB:
ACCEPTAB:
ACCZPTAB:

CHECK FOR ES
PER LITER:

35.0-
7.26-

81.7
15.1

40.9-
8.25-

75.8
14.1

fcCCEPTAB
ACCEPTAB'

SASED UPON THEORETICAL CALCULATIONS, OS A REFERENCE VALUE HHEH NECESSARY

PASE tt



PERFORMANCE EVALUATION REPORT DATS: 11/25/88

WATER POLLUTION STUDY SUHBER BP021

ATOHY: NJ101

SASPLE

VOLATILE AROMATICS :

2THYLBEN2ENE 1
2

CQLUESE 1
2

.,2-DICHLOR03ENZEHE 1
2

.,3-DICHLOR03ENSESE 1
2

.- 4-DICHLOR03ENZENE 1
2

REPORT TRUE ACCEPTANCE
VALUE VALUE* LIMITS

CN MICROCBAHS

30,3
4.34

52.3
7.18

53,2
3.82

40.6
4.56

60.9
5.51

35.9
4.89

56.4
3.92

54. 2
4,34

43.3
5.20

59.6
6.26

HA3NING
LIHITS

PERFORMANCE
EVALUATION

PER LITER:

24.5-
2.69-

39.3-
5.54-

23.7-
2.17-

24.2-
1.86-

36.0-
2.31-

46.5
6.40

70.5
11.7

78.5
6.62

58.9
8.26

82.9
10.0

27.4-
3.17-

43.7-
6.32-

35.4-
2.77-

28.9-
2.72-

42. 1-
3.79-

43.6
5.93

66.6
10.9

71.8
6.02

54.2
7.40

76.9
9/03

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

MISCELLANEOUS PAHA2ETEE3 :

•03̂  CYANIDE I

OTAL RESIDUAL CHLORINE 1
'*'! MG/L) 2

.123

.200

.330
1.30

0.150
0.225

0.301
1.91

.0344-
.128-

.107-
1.29-

.196

.297

.510
2.33

.0936-
.150-

.165-
1.42-

.182

.276

.452
2.19

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

3A5EO UPON THEORETICAL CALCULATIONS, OR A REFE3ENCE VALUE HHEH NECESSARY.
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Ĥ
K
^
W
I4
•6
oe
|«
u«
%

3̂
*» £> — -
* — ft;
(j W J»
JE ^1 U
*u k: •**
K V. VI

U U
O (Q•e <
i> i-.
a, a.
Ul UJ
U U
U U« •«

lO t--
p* l*t
* *

ri pv

1 1
V •

f>4 ̂
*

c> <*»tn o• •
*H ̂ O

sO O
9 OS
• •
v4 ̂

•H r*

3T.

VI
"*

ut-
«
I-bri
at

j Ja ffl
«c <<f* 1-a. a.
w u
U U
U U•• «

N (""I
fN »̂
^ •
• *>•

1 1
tn f*
CD <po •
• -

9o o*-> o• •
O r<

tn ̂o o
r- •
• »•«

**i *N

X.

in•c
UI
*•
ee
*-
x

•*•
•e«tnuuw

*
U -4
B Ba tn
UI CE

d in
*» zfr-tuu ̂* o%. u.

k Ul
fcl ̂
e <M
&
U r*at M
f£

* «•! hi
V) UK tn ••O M a.
kfl
t1* tfl
•e •£
-J b-
3 A
U
4 O
U K

!>•
•4 U-e «;
U
f~> "B
u *r
f-; u
C *
a; ul-i

i-«. »
O •«
0. U
0 »-l

Ui
d •-•u xtn o^ ̂ *
£ IA

4>
» «•

SR30I498 '



* c
IE
•C

M1U WU) w» w« ^S SS -" *WW MM W« "J W ^j jj jj£ M

35 !! !! IB SB I! 1! I! » ai- *• H *- KE: EE. a. «»• 0>0' r 2l ulu w w£0. 0.0. a. o. aoj j- uu ^^ uiw m

55 ii li SS as §2 g§ SS aa |
* * H H Wo o a

S 5
5. . 22 ?3 _^

*** iCS ?S S3 « oS S3 *« £ ,•« g
22 2s. 2". ̂ ~~ - ̂  — « "~ s«*

I t
^ _ .. ̂ ^ -- — « — | -« j

•-. :
i

v»
S S i
IM •-
l- U
0 £s s E

* « K 61 " S
O ° u r. if

* t x u - « SI i i i I I 1 i *

flR30lU99



flR30i5QO



4B
<D
"s
•s
*N
•s.
f-

M
fr"
<
O

(M
f- fJ
c: oo ma. x
w
<E 6=

U
35 3}
O r:M a
fr- »<
n >-
— 1 D
« 9
^ f-*• in
in »
u -Jat b-c a.
e a
« V)o
u, ee
B: til
W M
o. -cn

•H
o
*ri
1
X

»•a:n* ..,

u wj
U z
s= O< »•«
E *-•
» "S
o au» ̂ffi -e
u a-
0. Ul

U
[J
X Ul
< 1-
fr- *•
0. C
U «U -i
U«

4>u tu
a aec *J
H «Ĉ
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SEP. 0 3 1986

PERFORMANCE EVALUATION REPORT"-*——-" DATE: 07/09/86

DMR--2A STUDY NUMBER 006

= KJ002656S ; BOROUGH OF FREEHOLD WWTP CX NJ0027545

V REPORT TRUE ACCEPTANCE WARNING PERFORMANCE
,' 4LYTES ? VALUE VALUE* _1IMITS LIMITS EVALUATION

TRACE METALS IN MICROGRAHS PER LITER"*

RSENIC X 282 342 244.- 419. 266.- 397. ACCEPTABLE

tADMIUtt X 310 307 269.- 348. 279.- 338. ACCEPTABLE

..JtOMIUM X 300 274 213.- 331. 227.- 316. ACCEPTABLE

?PER X 403 380 332.- 422. 344.- 411. ACCEPTABLE

3N . X 1340 1311 1120.-1-480. 1170.-1440. ACCEPTABLE

ID ~ X 123 118.8 89.0- 146. 96.1- 139.

. {GANESE X 560 510 448.- 564. 463.- 550. CHECK FOR ERROJ

s-RCURY X 51.0 50.0 34.4- 65.9 38.3- 61.9 ACCEPTABLE

INC X 375 383 333.- 429. 345.- 417. ACCEPTABLE

MISCELLANEOUS ANALYTES=

-UNITS ' 6.66 6.70 6.54- 6.83 6.58- 6.80 ACCEPTABLE

TAL SUSPENDED SOLIDS 32.7 35.6 26.6- 37.5 28.0- 36.1 ACCEPTABLE,
-LK MG/L)

BASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUE WHEN NECESSARY.

PAGE 1
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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
OFFICE OF RESEARCH AND DEVELOPMENT

ENVIRONMENTAL MONITORING SYSTEMS LABORATORY-LAS VEGAS
___ - _.._ .._ .P.O. BOX 93478

LAS VEGAS. NEVADA 89193-3478
(7O2/79B-21OO • FTS S45-21OO)

Mr. Richard Bloom •
CompuChem Lab
3306 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 reviev. Please review
your score as listed on the ILSR to determine the actions vhich are required
to correct any deficiencies. Performance categories:

o Acceptable, No Response Required (Score—90 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 perfornaiice.

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 EHSL-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 Office 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.
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Note: These instructions ere for advisory purposes only* If any
apparent conflict exists between these inetructiona and the
contract, follow the contract.

INSTRUCTIONS: Second Quarter Organic Performance Evaluation
Sample Set «JB2,FY89>
Superfund Contract Laboratory <CLP) program

A) Sample Description -

Enclosed is the Second Quarter Organic Performance
Evaluation CPE) sample set <QB2.,FY89). The Performance Evaluation
Materials CPEM'a) are deacribed here so that you can determine if
the set j.s complete. The sert consists of water samples. The water
samples consist of four (4) BO-ounce Base, Neutral, Acid, and
Pesticide CBNAP) bottles and six <&) 4O-mL Volatile Organic
Analyses <VOA) vials. All organic sample 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. Mote that three <3)
of the BNAP bottles are marked "Sample,** and one <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/pesticide or volatile), contain
identical samples from the same batch aliquoteid into either 80-
ounce bottles for semi-volatiles/pe&ticide or 4O-mL vials for
voletilea. This means that all three <3> semi-volatile/pesticide
sample bottles are identical, and that all four (4) of the
volatile sample vials are identical. Likewise;, the volatile*
blank containers are identical.

The volatile organic analysis materials (VOA) (40-mL vials)
MUST NOT be opened until the analysis is to occur as the analytes
may be lost. The semi-volatile/pesticide analysis materials (80-
ounce bottles) must be shaken thoroughly prior to extraction.

If you hold a VOA only contract, and do not hold a full
organics contract, you have received only the VOA PEM's.

B) Breakage and Missing items -

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

C) Standards -

You must provide your own working standards and calibration
solutions and demonstrate traceability to Quality Assurance
Materials Bank (QAMB) standards. EPA supplies standards for
purposes of traceability only, and cannot supply you with working
standards. Your laboratory must obtain its own GAME standards for
the purposes of traceability. Contact the QAMB or the QAMB
Project Officer to make those arrangements.

-AR30IS07



D> Analysis Requirements and Modifications to Protocol -

The samples and blanks are to be processed as described in
the atetement-of-work contained in your current contract. Forms
needed for data reporting are in your contract. Forma must be
filled out completely in the exact order and format provided as
required by your contract. No modifications to your contract are
intended by these instructions unless specifically mentioned
above. The EKSL-LV is performing method cheeks for the CLP. We
request that you Identify the method used in the final
concentration step Ceither Nitrogen <Kg), blow-down or micro
Kuderne Danish) in vour case narrative. It would also be moat
helpful if_ you identify whether you use continuous extractors or
seperatorv funnel extractions. If you decide to provide this
information please note it in your cover latter.

£> Deadlines and Data Shipping Addressees -

The complete data package for this PE analysis is'required
in its entirety to be delivered to the EMSL-LV by the
contractually required deadline. This includes, but may not be
limited to, all contract requirements for the use of EPA forma
submitted in the required order, all QA/QC, and the delivery of
raw data. Please study your contrsct carefully before submitting
the complete data package to:

Dr. Larry Butler, Supervisor
Performance Evaluation Program
Quality Assurance Research Branch (QAB)
Quality Assurance and Methods Development Division <QAD)
Environmental Protection Agency
P.O. Box 9347S
Las Veges, NV 89193-3478

The above address is for U. S. Mail. Those laboratories
wishing to use private carriers for overnight delivery must use
the street address
below:

Dr. Larry Butler, Supervisor
Performance Evaluation Program
Quality Assurance Research Branch (QAB)
Quality Assurance and Methods Development Division CQAD)
Environmental Protection Agency
944 E. Harmon
Las Vegas, NV 89119

Other addressees, 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 auch packages.. Packages
marked for Saturday Delivery will not be received until the
following Monday or business day.

<EMSL-LV FILE: QB2OS9IN) 1R30I508



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 FE 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
forwarded 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
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
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1
QRGAHIC PEHFOHMAHCE EVALUATION MATERIAL SCORING PROCEDURE

OVERVIEW:

An integral responsibility of the Contract Laboratory Program's (CLP)
quality assurance program is the monitoring of the CLP contractor's continuing
Ability to produce acceptable analytical data. To assist in this process, the
EttSL-LV, under the direction of the CLP National Program Office CHPO), prepares
*nd ships Performance Evaluation Materials (PEM) each quarter to all contract
laboratories. Contractors *re required to analyze the PEK and return data
packages within the contract-required turn-around tine. The PEM results are
evaluated and summarised by the EMSL-LV. Th* EMSL-LV forwards the PEM results to
the NPO mnd the Deputy Project Officers (DPO). The NPO, in conjunction with the
DPO, determines the appropriate remedial action<*> when the PEM results. are
unacceptable.

If determined that unusual problems pccgrrcd with either the PEH or the
scoring proeegyrea, the CLfi National Pr-oare* Office reserves the rioht to ad-just
•cores, for *nv PEM study.

COMPOUNDS ADDED TO THE PEM:

Coepounds added to the PEK 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 Strtement-of-Work. The EMSL-LV
adds TCL compounds to matrices that mimic the type of samples analyzed by the
CLP. Points *re deducted when a TCL compound is not identified, when a TCL
compound is mis-quantified, or when a TCL compound that has not been added to
the matrix is identified by the contractor (See, "Scoring Procedures Used for
Classifying a TCL Compound as a TCL Contaminant*) .

2), flon-TCL Compounds (non-TCP, alao referred to aa Tentatively Identified
Cospounda (TIC) « Compounds which are not included on the Target Compound
List in Exhibit C of the contract St»tement-of-Work, but are contaminants
found in the environment. A contractor identifies the conpounds using a
forward library search routine which compares the sain pie compound spectra
against spectra in the National Bureau of Standards (NBS) Ma as Spectral
Library. The EMSL-LV adds TIC compounds to matrices that mimic the type, of
sinples analyzed by the CLP. Points are deducted when a TIC compound is not
identified 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
Non-TCL Compound *s a Hon-TCL Contaminant1 ) .

flRSOISIO



GENERAL SCORING PROCEDURE COMMENTS:

The following comments apply to the scoring procedure discussed in this
enclosure.

For the TCL and TIC identification soaring procedures, the NPO reserves the
right to delete compounds from the study -if a large percentage of the contractors
do not identify the compounds.

Confidence intervals (CI) for TCL compoundo are derived from the CLP
contractor-submitted values, using statistical procedures. When determining the
CI for a TCL compound, if the lower CI limit is less than the Contract Required
Cuantitation Limit (CRQL) for the compound, ±he lower CI limit is set to the
CRQL. If the upper CI limit is leas than •*** CfiQL for the compound, the compound
Is not included in the scoring procedure. For information concerning the
statistical procedures used to develop the CI for the CLP PEM program, contact
Larry Butler, at the EMSL-LV.

For the TCL and TIC contaminant classification procedures, the NPO will not
deduct points if the NPO determines that the contaminant was a breakdown product
rom the compounds added to the PEM or tax* the satrix used to prepare the PEM
ntained the contaminant.

SCORING ALGORITHMS:

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

Algorithm I (Full-organic PEM):

l~~_ _ ". I
Score = 100-1 I ISO * (2A •» B * C) I + I 2.2 * (D * E) I I

I l_ X _l l_ „( I
I I

Algorithm 2 (VOA-only PEM):

' _ _ f
Score « 100 - 1 I 100 * (2A * B •*• C) I * I 2.2 * (D + E) I I

' ' _ * .11. I t
I _ I
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Where:

X * The number of TCL compounds, added to the PEM, which were included and
scored in the PEM.

A * The number 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 aot within the action CD.

C * The number 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.

£ * The number of TIC contaminants which the contractor identified.

The TIC term, C 2.2 * (D * E) 3, is limited to a maximum deduction of 11
points.

SCORING PROCEDURES USED WHEN A CONTRACTOR DOES "WT IDENTIFY A TCL COMPOUND:

The following scoring procedures are used «rtten a contractor doea not
identify a TCL compound added to the PEM:

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

2) If a contractor reports a detection limit value (e.g., 50 U) for a TCL
compound, greater than the compound's CRQL (e.g., 20), and the
contractor's detection limit value is included within or is greater than
the limits of the action CI (e.g., 40 to 100), points are deducted.

SCORING PROCEDURES USED WHEN A CONTRACTOR DOES HOT IDENTIFY A NON-TCL COMPOUND:

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

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

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

flR30iSI2



SCORING PROCEDURE USED WREN A CONTRACTOR DOES »OT CORRECTLY QUANTIFY A TCL
COMPOUND:

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

D If a contractor reports a value for * TCL compound, not within the
limits of the action CI, points are deducted.

SCORING PROCEDURES USED FOR CLASSIFYING A TCL COMPOUND AS A TCL CONTAMINANT:

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

1) If the TCL contaminant's concentration is reported .is greater than the
limit for the TCL compound, points are deducted. For the common
solvents and the phthalate esters, the limit ia defined as five tines
the compound's CRQL. For all other TCL compounds, the limit is defined
as the compound's CRQL. ;

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

SCORING 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 PEK.
The following scoring procedures are used when a contractor identifies a TIC
contaminant.

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

2) Note: The TIC compounds added to the PEM are scored for identification
only, regardless of reported concentration.

SR30I5I3



DESCRIPTION OF THE INDIVIDUAL LABORATORY.SUMMARY REPORT

OVERVIEW:

The Individual Laboratory Summary Report (ILSR) summarizes the information
from the CLP's quarterly PEM study. The report is comprised of two parts:
contractor data summary and program data summary. Information from an individual
CLP contractor is summarized in the contractor data mummary. Information fron
all CLP contractors is summarized in tne prograa data summary.

EXPLANATION OF ILSH HEADER INFORMATION:

Contractor Data Suimary;

Header Definition

LABORATORY The contractor's ns*e and location (state)

PERFORMANCE A contractor's performance is classified into one of three
categories.

ACCEPTABLE, No Repgnme Heoui-red; Score greater than or equal
to 90 percent.

ACCEPTABLE, Respond Explaining Deficiency ties) Required;
"Score greater than or «qual to 70 percent and less than 90
percent.

UNACCEPTABLE, Response Explaining Deficiency(ics) Required:
Score less than 70 percent.

RANK Ranking of CLP contractors' scores.

Above * ; Number of contractors whose scores were greater
than that contractor's score.

Same * : Number of contractors whose scores were equal to
that contractor's score.

Below * ; Number of contractors whose scores were less than
that contractor's score.

3 SCORE Percent score calculated using either the full-organic or the
VOA-only PEM algorithm.

REPORT DATE The date that the ILSR was printed. Format (month/day/year).

MATRIX PEM matrix.

flRSOISIU



Contractor Data Summary (cont.):

Header Definition __

COMPOUND The name of the compound. Coapounds sr« categorized into 10
categories.

TCL VOLATILE: All TCL VOA compounds Added to the PEK are
listed.

TCL SEMIVOLATILE: All TCL BNA compounds added to the PEM are
listed.

TCL PESTICIDE: All TCL pesticide OPES) compounds added to the
PEK are listed.

NON-TCL VOLATILE: All TIC VOA compounds added to the PEM are
listed.

NON-TCL SEMIVOLATILE: All TIC SRI compounds added to the PEK
are listed.

TCL VOLATILE (Contaminants): All TCL VOA contaminants are
listed. (For the definition of a TCL contaminant, see
•Scoring Procedures Used for Classifying a TCL Compound as a
TCL Contaminant*.)

TCL SEMIVOLATILE (Contaminants): All TCL BNA 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'.)

NON-TCL SEMIVOLATILE (Contaminants): All TIC BNA contaminants
are listed.



Contractor Data guagarv (cont.):

Header Definition

CONFIDENCE Confidence intervals (CI) calculated for each TCL compound
INTERVALS using the statistical procedure.

WARNING: Warning limits -

LOWER: The lower CI limit.
UPPER: The upper C2 limit.

ACTION: Action limits -

LOWER: The lower n limit,
UPPER: The upper CI limit.

LABORATORY DATA Contractor-reported values amd EBSL-LV qualifiers.

CONC: Contractor-reported concentration*

Q: Qualifier codes.

t OF TCL COMPOUNDS The number of TCL compounds the contractor did not identify in
NOT-IDENTIFIED the PEM -- points deducted.

t OF TCL COMPOUNDS The number of TCL compounds the contractor did not correctly
HIS-QUANTIFIED quantify — points deducted.

t OF TCL The number of TCL contaminants the contractor identified --
CONTAMINANTS points deducted.

f OF NON-TCL The number of TIC compounds the contractor did not identify -
COMPOUNDS NOT- points deducted.
IDENTIFIED

I OF NON-TCL The number of TIC contaminants the contractor identified --
CONTAMINANTS points deducted.

Proqraa Summary Data;

Header Definition

* LABS MIS-QNT: The number of CL? contractors who did not correctly quantify
a TCL compound added to the PEM.

t LABS NOT-ID: The number of CL? contractors who did not identify a TCL or
TIC compound added to the PEM.
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Contractor Data Suaaarv (cont.):

Header Definition

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

TOTAL * LABS: The number of CLP contractor* who analysed the PEM.

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

U — Compound analyzed for but not detect.ed.

£ — Compound not identified — points deducted for
identification.

X— Compound correctly Identified but the reported value is
not within the action limit — points deducted'for
quantification.

• — The reported value for the compound is not within the
warning limit but Is within the action limit — points
not deducted.

C — Contaminant — points deducted.

CO — Contaminant which may have been introduced during
preparation of the PEK or during shipment -- points not
deducted.

HS -- Data required but not submitted -- points deducted.

HR — Data not required.

NU — Data not used; insufficient amount of usable data for
scoring submitted by the contractors.
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ORGAKlt PERFORMANCE EVALUATION SAMPLE
INDIVIDUAL LABORATORY SUMMARY REPORT

roe « 2 FY 89

LABORATORY: CetepuChwt Laboratories (HO X SCORE: 63.0
«RFORMANCE: ACCEPTABLE - Response Explaining 0«fici*ncyCi*S) Required REPORT DATE: Q3/21/&9

RANK: Abovt * £9 fiw* « 4 Below » 31 MATRIX: WATER

CONFIDENCE INTERVALS
WARNING ACTION

COMPOUND lOUEg UPPER LOWER UPPER

•Ttt VOLATILE

LABORATORY
DATA

CONC a
PROGRAM DATA

•XABS flABS SUBS TOTAL
WIS-QNT HOT-ID ID-CPO #LABS

CHLOROKETHANE 36 96 28 IDS 39 6 0 65 65
VIHYl CHLORIDE 15 29 13 31 15 6 0 65 65
METHTLEHE CHLORIDE NU NU NU MU 20 0 0 65 65
ACETONE MU WJ Kl HU 20 0 16 49 65
1.1-DlCHLQROETKANE 10 14 9 15 11 4 0 65 65
1fZ"0lCHLOROETHENE (TOTAL) 15 22 1* 23 17 '6 0 65 65
CHLOROFORM 9 12 6 13 11 2 0 65 65
1.2-DICHLOROETHAKE 8 13 8 13 11 5 3 62 65
2-iVJTANONE MU NU «U «U 10 O 0 26 39 65
1,1,1-TRlCKLOROETKANE 8 11 7 11 8 5 0 65 65
CARBON TETRACHLORIOE 6 11 4 11 8 4 ' 1 64 65
Tt I CHtOROETHEKE 8 1 1 7 1 1 9 5 0 65 65
BENZENE S 11 8 12 10 4 0 65 65
TETRACHLOROETKEKE 7 11 7 12 9 4 0 65 65
TOLUENE 8 11 7 12 10 3 0 65 65
CHLOROBENZEKE 8 11 8 12 9 3 0 65 65
ETHYL B£KZ£UE HJ MU MJ MJ 5 U 0 32 33 65j

Ta SfMIVOLATIU

PKEKOt. M J K U N U « U 1 £ 0 8 57 65
•1S(2-CMIOROETHYL)ETKER 28 43 26 51 18 X 3 0 65 65
2-CHLOROPKENOL 24 42 22 51 37 2 0 65 65
1(3-OICKIOROBENZENE HU NU NU HU 10 U 0 65 0 65
1,4-OICHLOROiEWZEKE 21 35 20 37 30 5 0 65 65
1,2-DlCHUX08EK2EKE 11 18 10 21 16 1 0 65 65
N-NITRCSQ-DI-N-FROPYUXIKE 28 43 26 51 3A 2 1 64 65
BEKZOIC ACID SO 177 50 254 120 1 S 60 65
NAFKTHALIKE 11 17 10 21 15 20 65 65
4-CHLOROANILINE 18 46 14 50 36 9 5 60 65
KEXACMLOROBOTADIEKE 18 31 16 37 29 4 0 65 65
2-KETKYLNAPKTKALEKE 11 17 10 20 15 3 0 65 65
2,4,5-TRICHLOftOPHENOL 87 138 80 165 110 3 0 65 65
2-CHLOROKAPXTKAlENE 11 18 10 22 17 1 0 65 65
ACCNAPKTKYLEME 13 19 12 20 21 X 7 0 65 65
ACEKAPHTHENE 13 19 12 20 17 6 0 65 65
4-MITROPHEKOL 50 218 50 311 120 0 0 65 65
OIETHYLPKTKAUTE 16 96 10 107 22 1 1 64 65
*-CKLOROPHEHYL PKENTL ETHER 33 51 30 54 47 4 0 65 65
fLUORENE 13 20 12 21 18 4 0 65 65
4-NITROAHILIKE 51 125 50 136 78 S 0 65 65
4-BROMOPKEHYL PHEKYL ETHER 49 76 45 90 67 4 1 64 65
PEUTACHLCCOPHEUOL 53 90 50 96 100 X 3 0 65 65
WSNAHTKREHE 13 20 12 21 17 50 65 65
AKTKKACEHE 13 19 12 20 17 11 0 65 65
DI-N-KJmPHTKALATE 16 142 10 160 40 0 0 65 65
FLUORANTHEKE 12 18 11 22 17 3 0 65 65
PYRiME 12 19 11 20 21 X 5 0 65 65
BEKZOCAUNTKRACEKE 11 18 10 21 16 1 1 64 65
CHRYSENE 13 20 12 21 21 * 5 0 65 6
BENZO{S)FLUORAHTHiiHE 11 19 10 20 20 * 9 0 65 6
IENZO(K)FLUORAHTHEKE 11 21 10 23 18 10 0 65 6
|EH20(A)PYREHE 11 17 10 21 15 11 1 64 65
JNO£MO<1,2.3-CD3PYREHE 10 18 10 21 tt 2 2 63 65
DIBEHZ(A,H)AKTKRACE)iE 10 18 10 22 16 1 2 63 65
BEKZO<G,H.OPERYLEKE 10 18 10 22 14 2 2 63 65

~TCL PKTICIOES —— —— - fl R 3 0 I 5 I 8

3.8 6 0 65 65

i?
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ORGANIC PERFORMANCE EVALUATION SAMPLE
INDIVIDUAL LABORATORY SUMMARY REPORT

FOR QB 2 FY 89

LABORATORY: ConpuCheffl Laboratories (NC) X SCORE* fie 0
PERFORMANCE: ACCEPTABLE - Response Explaining Deficiencies) Required REPORT DATE- 03/21/29

RANK: Above « 29 Same « 4 Below • 31 MATRIX] WATER

CONFIDENCE INTERVALS
WARNING ACTION

COMPOUND LOWER UPPER LOWER UPPER

LABORATORY
DATA

CONC 0

PROGRAM DATA
fLABS fLABS #LABS TOTAL

MIS-ONT NOT-IO ID-CPO *LABS

4,4'-ODD 2.8 6 2.3 6.5 4 80 65 65
,.. TOXAPHEKE 4.7 11 3.8 12 9.6 6 17 48 65

MON-TCL SEMIVOLATILE

ATRAZIME 20 13 52 65
•EHZOPHENONE 66 6 59 65
CARBA201E 0 25 40 65

NON-TCL KM I VOLATILE (ContantnanU)

D-6AUaiTOL,2-<ACETYUCTHY 54 63 2 65

\0 OF TCL COMPOUNDS NOT-IDENTIFIED: 0
f OF TCL COMPOUNDS MIS-QUANTIFIED: 4
* OF TCL CONTAMINANTS: 0

> NON-TCL COMPOUNDS NOT-IDENTIFIED: 0
NON-TCL CONTAMINANTS: 0

flR30ISI9



£..̂: E"EVALUATION REPORT;
-

UP022
•̂'̂ .̂ r*̂.S"%̂5,f' ' ': :̂-".':̂ ;.-"fr.--|'S:'>-,,-':."•-: ••

-r ---M. Jf-̂ JĴ ŵ.-M-*-r+f-*'̂ *w»J£̂ --m

269-71439
931- 1340

290-
982- 1290

' A CC E PT A
ACCEPT*

4SV1 35.6- 55*5
226 - —— 171 — -272

38.0- 5 3 * 0 *
18«- • 259r':

400---~3~47-
80.1 68.4-- 91.2

360-
71.3- 88.3

ACCEPT*
ACCEPT!

BERTLLIDfi

74. 1-. 100
277- 375

77.4- 97.
289- - 363

ACCEPTS
ACCEPT*

r208 — ——200-^——171— -229 179- = 222 ̂ v— ACCEPT*
;916i .. :90L>;̂ ;̂ 787-;101Q-. 816-;.;983 ' ACCEPT*"

CHROMIDH 1 625 : 600 485- 703 512- 676 ACCEPT/
. —— .. ,„..___, _^-™m_,2-——— 153--- 150—— ̂118- 179 125- 171 ACG-LPTJ

COPPEB 1 837 820 753- 893 770- 876
2 74.0 76.2 65.4- 86.0 67.9- 83.4 ACCEPT*

IRON 1 1900 1827 1650- 2030 1690- 1980 ACCEPT*
2 778 749 652- 859 678- 833 ACCEPTS

MEBCURY 1 7.37 8.69 6.40- 11.1 .6.99- 10.5 ACCEPT/
2 0.67? 0.?33 .457- 1.23 . 3SU- 1.13 .ACCEPT;

flAKGAKES? 1 298 292 263- 318 270- 311 ACCEPT/
2 972 970 386- 1050 906- 1030 ACCEPT;

NICKEL 1 396 370 319- «19 331- 407 ACCEPTJ
2 62a 622 54-r- 691 C65- £73 s.CC£PT':

LEAD 1 403 415 361- 479 376- 464 ACCEPT/
2 90.9 91.9 71.5- 115 77.0- 110 ACCEPT;

* BASED UPON THEORETICAL CALCULATIONS, OR A REFEEENCE VALUE WHEH KECESSAI

PAGS 1
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I PERFORMANCE EVALUATION REPORT DATE: 6/ 9/
R • . _ - . .

HATER POLLUTION STUDY-HUMBER HP022 - •- ----* ; "

LABORATORY: NC028

ANALYTES • —~ -——NUMBER" VALUE , VALUE7*;j* LIB ITS LIMITS.. ..y^EVALUATIOl
SAMPLE-— REPORT--TRU¥---ACCEPTAHCE HARKING* ®PERFOR«ANC

TRACE METALS IN HICROGRAHS- PER LITER: — ; • - - - - - -

SELENIUM 1 44.2 48.0 33«0-:58;5 36̂ -fS!?. 3^;^~ACCEPTAI
, ___ 2 13.4 12.0 6.24- 16.7 7.56-.15.4 ./ ACCEPT*!

VANADIUM 1 1490 1497 1270- 1710 1330̂ il650 ACCEPTA!
2 465 --479 -420— -553 437ff̂ 536 - ACCEPTA:

ZINC 1 427 401- *- -347-; 446 -359̂ ?'434 ACCEPTA:
2 222 ~2lb̂ _J.81-r 237 188-, 230 ACCEPTA

ANTIMONY _3 55.YL;Ĵ §̂i]̂ i2̂ f.76.;2 4̂2.;4-f'71.0 ACCEPTA
« * ) f \ B JI~~..Ort • ?Tt'~ ̂ _' 1 i " 1 mm •• -3* 1 -1- ft • .'i-Ti .1 3 'Q«»5'OO_1 ft/""f"l«* DTfi^w . O —*-—-̂ y • / — .Li . i • Jii • D ^O.™-^7.^ ii ̂."—Ij tr J. ii

.
SILVER - •--• -*- ——- 3— ;:r7i63*r«7.30fft^S.15 ,r 5.91̂ *8.68 ACCEPTA

.486-:1.03 NOT ACCEPTAii - ; k •? ̂tSi ?• n '• '•? ̂"̂  ¥̂;;:̂  Q «? -** ̂i ̂ 19._..«- _ ,__^ -̂  , -.-̂ t_=J_;.;-«jj ... ji. o. f.DSitiPj\l*Jp5i'*1i»O:»3— - J.. A<&
. . ._:.._•'•, .-—A SlK̂ '̂ftdfeft̂ CVffi11̂  % -X" -1.—,-. „ - -~-« .— ... .- -, --i——.~ ~-•-?=-•***;*-±-̂ iff;̂  -*~y 1'*ie"ff-' -̂ *»-*- •<*—<— •

J '•' • ̂ - ^ •- Jt J^ '
"THALLIDM>^ -- ---,-^-™^3, 12.1 12.8 ' - 8.92- 317.5 10.0- 16.4 ACCEPTA

- - , ^ _ -_ _4 - -70.6 91.2--- 65.6- 119 72.9- 112 CHECK FOR E

MOLYBDENUM 3 6.99 7.04 2.68- 10.1 3.63- 9.13 ACCEPTA
4 14.0 13.2 6.75- 19.2 8.45- 17.5 ACCEPTA

STRONTIUM 3 24.2 24.4 19.0- 29.8 20.4- 28.4 ACCEPTA
4 6.23 6.10 4.55- 7.72 4.96- 7.31 ACCEPTA

TITANIUM 3 66.3 74.2 53.2- 94.7 58.9- 89.1 ACCEPTA
4 171 185 142- 226 15'J- 215 J-.CCZFT;

MINERALS IJJ glLLIGBAflS PER LITER: (EXCEPT AS NOTED)

PH-UNITS — 3 5.33 5.80 5.66- !5.91 5.69- 5.88 ACCEPT*
—— - (J 7.79 7.30 7.55- 7.97 7.60- 7.92 -ACCEPT/

CALCIUM 1 3.30 4.47 3.84- 5.77 4.08- 5.53 NOT ACCEPT;
2 32.3 30.2 26.0- 34.3 27.0- 33.3 ACCEPT;

* BASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUE WHEN NECESSA!

PAGE 2
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PERFORMANCE EVALUATION REPORT DATE: 6/ 9

HATER POLLUTION STUDY NUMBER HP022

LABORATORY: HC02S \

ANALYTES

MINERALS

MAGNESIUM

SODIUM

POTASSIUM

FLUOEIDE

SDLFATE

DEMANDS

TOC

PCB'S IH

PCB-AROCLOH 1248

m-'^cn- i?"

PCB'S IN

PCS IN OIL- 1254

SAMPLE
SU^BER

REPORT TRUE ACCEPTANCE
VALUE VALUE* LIMITS

IN MILLIGRAMS PER LITER:

1
2

1
2

1
2

1
2 0

1
2

IN MILLIGRAMS

1
2

1.68
24.9

7.24
76.6

28.8
5.01

1.66
.168

38.5
6.29

PER

8.55
35. 0

1.70
23.0

7.58
72.3

30.3
5.50

1.60
0.160

38.0
6.10

LITER:

11. S
37.0

HARSING ^r^=pERFORMAh
LIMITS ; EVALDATIC

(EXCEPT AS NOTED)

1.44-
19.5-

6. SI-
63. 7-

25.4-
4.63-

1.39-
.0837-

30.6-
2.92-

9.45-
30.6-

1.97
26.2

8.92
80.0

34.5
6.61

1.78
.235

44.3
8.80

16.0
43.2

1.50-
20.3-

6.64-
65.7-

26.5-
4.88-

1.44-
.103-

32,3-
3.65-

10.3-
32.3-

1.91
25.4

8.59
77,9

33.3
6.36

1.73
.216

42.6
8.07

15.2 NOT
41.6

ACCEPTA
ACCEPT;
ACCEPI1
ACCEPT*

ACCEPTJ
ACCEPT;
ACCEPT*
ACCEPT/

ACCEPT/
ACCEPT;

Af^^mmmmmmmD 1* J^̂ î rf X J

MICROGRAHS PER LITER:

1

-.̂ . - ~

OIL' I»I HILLI

1

4.49

1 . CO

GHA*

6.62

5.62

. * — . •

2.54-

1. ! "-

7.16

*- * - H

3.11-

..̂ L̂ '_̂ 2_~

6.58

:. . 7 2

ACCEPT,

;cc-r-

S PER KILOGRAM:

12.5 3.68- 18,3 5.53- l.fi.4 -ACCEPT

BASED UPON THEORETICAL CALCULATIONS, OH A REFERENCE; VALUE WHEN H£C£S3A

PAGE 3
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— PERFORMANCE EVALUATION REPORT DATE: 6/ S

HATER POLLUTION STUDY NUMBER HP022"- --». *—— •••*£--*- -
• ' !-1^ LABORATORY:- NC026 - y-- -

1 ANALYTES NUMBER

-

-REPORT-
VALUE VALUER

. ' •* • ' '»,*: ^- . -W-"'
ACCEPTANCE •••;; ̂H ARMlNGf^" "^PERFOBHAl*
;' LI HITS" :: ̂ /y.filHITŜ  JEVAKJATIC

{_ __ . —— PCB'SIH- OIL IN MILLIGRAMS PER KILOGRAM:

PCB IN OIL- 1260--————— -2-— 21.9 --

1 . . . .
i - PESTICIDES IN KICROGRAMS PER

| CHLORDANE 3

| ALDRIN ' 1

1
B" DIELDRIN 1
1 2

. DDD • •-• - - -.--——•- — -1 •

fli DDE 1
_^^ . . . , . . _ . _ .. . _ . oI . . .: ,

DOT 1
2

* HEPTACHLOR 1

1 HEPTACaLOR EPOXIDE 1
2

1 VOLATILE HALOCARBOHS

1,2 DICHLOROETHANE 1
1 "

0
0

0
0

0

0
0

0

4
1

.

.

.

.

1
.

.

.

1
.

0.
0.

0
0
•
.

.36

.40

500
220

530
130

.05
450

660
250

.04
210

680
150

560
130

0
0

0
0

0
0

0
0

0
0

0
0

0
0

36.3 -

LITER:

5.86
1.60

.647

.265 .

.546

.137 .

.949 -

.356

.656

.234

.825

.206 .

.833

.145 .

.586

.110 .

IN KICROGRArtS

60.8
13,3

67.4
15.5

3.69-

2.80-
.758-

.170--
0646-

.300-
0764-*

IlSS-

.297-

.110-

.370-
0709-

.326-

.332-
0561-

58.3

7.74
2.12

.873

.370

.720

.190

1.31
.529

.912

.345

1.16
.325

1.11

.777

.152

x i</ -.;.,-• ;•

10.6-

3.43-
.932-

.260-

.103-

.354-
.0905-

.550-

.203-

.376-

.140-

.468-

.103-

.426-
. CH32-

.3B9-
.0664-

-*

51.4 ---

7
1

.

.

.
«

1
.

.

.

.11

.95

784
331

666
176

.20
481

833
315

1.06
.292

1.01
.190

,
.
720
140

.. -,.,.,.-- .
——ACCEPTJ

ACCEPT;
ACCEPT,

ACCEPT,
ACCEPT

ACCEPT
ACCEPT,

ACCEPT,
ACCEPT

ACCEPT
ACCEPT

ACCEPT
ACCEPT

ACCEPT

ACC5PT
ACCEPT

PSR LITER:

41.2-
9.32-

96.1
22.4

48.1-
11.0-

89.2
20.7

ACCEPT
ACCEPT

BASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUE HHEN NECESSA

PAGE 4
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PERFORMANCE EVALUATION REPORT "DATE: 6/

- - _ tf^LTER POLLUTION STUDY NUMBER WP022
i

LABORATORY: NC028 •- • . ••

- t -™- —— - ^-SAMPLE
AKALYTES HQHBER

- -REPORT TRUE ACCEPTANCE
VALUE .VALUE*:'t: LIMITS ;

. - - — VOLATILE" HALOCARBONS IN KICROGRAMS'PEH LITER: r

- CHLOROFORM

1,1,1 TRICHLOHOETHANE

TRICHLOROETHENE

CARBOHTETHACHLORIDE

TETRACHLOROETHEHE

BROnODICHLOROMETHANE

DIBROMOCHLOP.OMETHANE

BROHOFORK

ttETHYLENF: CHLORIDE

CHLOH03SNZEKE

VOLATILE ARO3

BSN2EN2

2

1
2

1
2

1
2

1
2

1
2

1
2

1
2

1
2

1
2

ATICS

2

67.9
10.0

39.1
14.5

65.4
16.3

68.9
14.3

55.7
15.3

56.2
12.1

56,5
9.45

58.8
22.0

48.7
16. B

61.7
20.3

74.5
10.6

53.1
19.9

61.9
18.7

75.8
18.4

74.6
17.1

54.6
12.8

61.3
11.5

52.6
24.6

47.7
— '* • j

67.0
20.9

IN KICROGHAKS

16.0
81.7

21.6
94.5

: 49.3-:96.2
6.40- 15.3

31.9-73.7
11.4- 30.5

37.7- 85.4
11.1- 26.1

40.0- 109
9.64- 26.6

44.6- 103
9.38- 24.4
i . ... ...«,.-_.
35. 8-- 73. 8
6.48-18.3

39.6- 88.8
6.75- 17.1

31.1- 79.4
13.8- 37.0

25.5- 67.8
7.5*- 23.3

43. 0- 90.8
13.6- 28.1

PER LITER:

14.2- 29.6
61.9- 125

HARKING "afei
: £ '- LIHITS ;S|̂

.;„,.- ... -f •
-55. 1- 90.̂ =
7.54- 14.2?

37.2- 68.5
13.9- 28.1̂ --

43.8- 79.3
13.0- 24.2

48.6- 100
11.8- 24.5

52.1- 95.4.
11. 3-' 22*6

40.5- 69.0
9.74- 17.1

45.9-82.5
8.07- 15.8

37.3- 73.2
16.6- 34.1

30.6- 62.5
9,53- 21.3

49.0- 84.8
15.4- 26.3

16.1- 27.7
69.8- 117

EVALUAT3

-.- -

^- ACCEP'
ACCEP'

ACCEP1
• ACCEP

ACCEP
ACCEP

ACCEP
ACCEP

ACCEP
ACCEP

ACCEP
ACCEP

P̂EE
ACCEE

ACCEI
ACCEI

ACCEI

, ACCEJ
ACCE:

-
ACCE
ACCE

BASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUE WHEN NECES

PAGE 5



—-PERFORMANCE EVALUATION REPORT •:T-#*&*°*... DATE:
,„„„.,.̂ .̂-̂ if4T£R POLLUTION STUDY-NUMBER WP022
: NC028- ——— —̂——...,. ..̂ . - ,^. „.__„„.., .

-SAMPLE——REPORT TRUE ~ ACCEPTilHCE ̂
'ANALYTES NUBER VALUE .VALUE* :l 7, LIMITS

VOLATILE -AROMATICS-IN-MICROGRAMS -PER- LITEK:

ETHYLBENZENE ~ ———— i — 8.45- 11.3 —— fr.53
2 56.8 66.2 38.3- «8.2 44.5-''81.9 ACCEPTA

TOLUENE 1 11.9 13.4 8.75- 17.6 9.87-JJ.6.5 *'-ACCEPTA
2 66.4 73.8 47.9-96.4 - 54.-0--90.3 -~-rACCEPTA

1,2-DICHLOROBEK2ENE 1 10.9 13.1 7.46- 18.7 8.94——17.2 --ACCEPTA
2 36.1 41.8 24.1- 59.3 28.7-'54.7 ACCEPTA

1,3-DICHLOROBENZEKE 1 11.5 13.6 7.93-18.9 9.38-17.4 ACCEPTA
2 62.0 72.7 45.9—92.7 - 51.8- 86.8 ACCEPTA

1,4-DICHLOBOBENZENE 1 10.9 12.1- -6*69-̂ 16.0——-6.20- -16.5 ACCEPTA
2 46.6 51.7 31.2--74.9 37.1- 69,0 ACCEPTA

MISCELLANEOUS PARAMETERS: ; -

OTAL CYANIDE 1 0.795 0.890 .562- 1.14 .635- 1.07 ACCEPTA
(IN MG/L) — —--.——————.——2 - 0.058-0.070 .0300-.0996 .0388-.0910 ACCEPTA

OIL AND GREASE . .. , • 1 28.3 12.0 6.32- 16.4 7.57- 15.1 NOT ACCEPTA
(IN MG/L) 2 46.5 19.8 10.7- 24.8 12.5- 23.0 NOT ACCEPTA

TOTAL PHENOLICS 1 0.225 0.268 .127- .409 .162- .374 ACCEPTA
(IN KG/L) 2 0.538 0.646 .307- 1.01 .395- .920 ACCEPTA

* BASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUE WHES NECESSAB

PAGE 6 (LAST PAGE)
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ATTACHMENT B.3

Summary Results of Laboratory Data Review

flR30i526



i > i-,
\ s- o

— l Cu
CD -

c cc fc . .o . . - o
O in 'JTJ m '+j vi
"•P "in CJ "in (J "t/)
CJ J>, cd _>, cO Jj.
£ "cO t "id -M "f3
•M C X C X C -x fd cu cd ,. Qjto „.
^ tn w tn ^* co in tn ^% tn w

w w *̂ \̂ ̂ \ cd ^̂  ^̂  **̂  _cQ >̂  P*I>-i >* td cd fd X> (d (0 ra Xi fd co
cd fd XJ X) Xi _ ._ XJ XJ XJ _ XJ X)
"° "° o o o oo o o oo oo •* -a-

00C - - .--

23
X .- . - c
"O ~ "—1
C - - - - - ^ -Hcd • ™s- >
•* flj Ui£— +j - (n
O cd _ _ tn
'& fe " <Ucd

E -^»

*? Z t/^ O - O
O *T" T _ . -y~~ ~̂, n̂  ,̂
L. (N CM OJ tsj
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TABLE B.3-3 . _-- .

Analytical Methods

Laboratory
Performing

_____Analytical Group_____ ____. Method5______ 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
Dioxins and furans EPA-SW-S46 - Method 8280, ChemWest

Isomer Specific _ _
TOC EPA-600 #415.1 NAC
BOD EPA-600 #405.1/SM #.507 NAC
COD EPA-600 #410.4 ChemWest
TKN EPA-600 #351.3 . . NAC
TSS EPA-600 #160,2 NAC
TDS _; EPA-_60.0 #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 #412L ChemWest

References:
1. .CLP SOW - Organics

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,
2/8S.

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

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

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

5. SM » Standard Methods for the Examination of Water and Wastewater, 16th
edition.
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TABLE B.3-5 . . .. , . r- _-.._..,----.- : -- .
Summary Results of Analysis of Trip Blanks, Laboratory Method Blanks,
and Field Blanks (or organic parameters Associated with water sampling
and Analysis
V i r g i n i a wood Preserving site, Richmond, V i r g i n i a

const!tuent Analylical
Blank SDC Analysis Detected and parameter/
i.D. (a) case NO. NO. Cb) Date units concentration croup (d)

Labpure 16866 770 7/28/89 ug/1 Methylene chloride - 1J VOC

Labpure 16866 " 770 7/31/89 ug'/l Methylene chloride - 3j voc
(TB-726)

TB-724 16866 770 7/26/89 ug/l Methylene chloride - 4BJ VOC

T8-726 16866 770 7/30/89 ug/l ND (C) ' VOC

TB-727 - —_: 11:116866 770 7/30/89 Ug/l ND VOC

Labpure 16759 19 5/22/89 Ug/l ND VOC
(TB-518)

Labpure 16759 19 5/22/89 Ug/I ND VOC
(TB-519)

Labpure 16759 19 5/25/89 ug/l Methylene chloride - 2j voc
(TB-523) " " " " " ~1~:"~ . - - - - - =- - —— • - -- - -

Labpure 16759 19 5/26/B9 ug/t ND VOC
(TB-524) .

tabwater ... 16759 19 5/24/89 ug/l Methylene chloride - 2j VOC
(TB-522) . .... . ..: ..__ ..... ..._.__ ; -

Labwater 16759 19 5/30/89 ug/l Methylene chloride - 26 voc
CTB-526) ___ .... . .... .

16759 19 5/22/89 Ug/l ND VOC

VBLKKL 16759 19 5/23/89 Ug/l ND VOC

VSLKPR 16759 19 5/25/89 Ug/l ND VOC

VBLKCC " ' 16759 19 5/26/89 ug/l ND VOC

VBLKPC _ 16759 19 5/30/89 ug/l 1 . T. 2. 2-Telr ach loroethane - 2J VOC

TB-728 16866 11.15 7/31/89 Ug/l ND VOC

TB-731 16866 1115 8/3/89 ug/l Methylene chloride - 7 voc

TB-801 16866 1115 8/4/89 ug/l Methylene chloride - 5 VOC

_16759 118 5/30/89 Lg/l ND VOC
(TB-525)

VBLKEA 16759 118 5/30/89 Ug/l ND VOC

TB-720 16866 766 7/24/89 ug/l ND VOC

TB-721 16866 766 7/24/89 ug/l Methylene chloride - ij voc

Trip blank 16866 766 7/21/89 ug/l ND voc
(TB-719)

4000 16866 .1115 8/3/89 Ufl/l ChloroTorm - 53 VOC
Bromodichlorotnethane - 5

5000 _ = ;̂ ,i6866 1115 8/5/89 ug/l Methylene chloride - 10 voc

5001 16866 1 1 15 8/7/89 Ug/l ND VOC

flR30i535



TABLE B.3-5 (COnfd)
summary Results of Analysis of Trip Blanks, Laboratory Method Blanks.
and Field Blanks Cor Organic Parameters Associated with water sampling
and Analysis
Virginia wood Preserving site, Richmond, V i r g i n i a

"" " Constituent Analytical
Blank SOG Analysts Detected and Parameter/
1.0. <») Case NO. NO, Cb) Date units ^"Concentration croup (d)

4000 16866 1115 8/4/89 ug/l Benzoic _scid - 7j svcc and TIC
Unknown Tic - 24j
Unknown TIC - 2oj

5000 16866 1115 6/5/89 Ug/t ND - SVQC and TIC

5001 16866 1115 8/5/89 Ug/l ND SVOC and TIC

4000 16866 1115 8/4/89 Ug/l ND -I." PCStlCtde

5000 1 6866 1115 8/1 0/89 Ug/ 1 ND P6S t I C f de

5001 16866 1115 8/10/89 Ug/l ND Pesticide

VBLKXE 16866 1115 7/30/89 Ug/ I ND : _ VOC

VBLK8B 16866 1115 7/31/89 Ug/l ND VOC

VBUEN 16866 1115 8/3/89 Ug/ 1 ND - VOC '

VBLKXD 16866 1115 8/4/89 Ug/l ND VOC

V8LK I F 16866 1115 8/5/89 Ug/ I ND VOC

VBLKKX 16666 1 115 8/6/69 Ug/ I ND VOC

SBLK92 16866 1115 8/1 /89 Ug/ I ND . SVQC
unknowa - 22J

SBU22 16866 1115 8/3/89 Ug/l ND - SVOC

SBLK09 16866 ins 8/3/89 ug/l Naphthalene - 3j svoc

SBLK47 16866 1115 8/5/69 Ug/l ND ._ . SVOC~

PBLK33 16866 1115 8/4/89 Ug/l ND Pesticide

PBLK94 16566 1115 8/6/69 Ug/l ND .. . Pesticide

PBLK51 16866 1115 8/ 10/89 Ug/ 1 ND PeS t I C I de

VBLKEG 16866 766 7/21/89 ug/l ND VOC

VBUCKQ 16866 766 7/23/89 ug/l ND _ VOC

VBLKXA 16866 766 7/23/89 Ug/l ND VOC

VBL.KEI 16866 766 7/24/89 ug/l ND " VOC

VBLKKS 16866 766 7/24/89 ug/l Methylene chloride - ij voc

vaiXTB 16866 766 7/26/89 ug/l Methylene chloride - 2J VOC

SBLX29 16866 766 7/22/89 Ug/ 1 ND - SVOC

SBLK28 16866 766 7/22/89 ug/I ND SVOC

SBLK41 16866 766 7/25/89 ug/l ND SVOC

PBIK86 16866 766 7/23/89 ug/l ND . Pesticide

PBLK54 16866 766 8/1/69 Ug/l ND Pesticide

AR301536



TABLE B.3-5 tCOnfd) " - - - - - . - - - . .
summary Results of Analysis of Trip Blanks, Laboratory Method Blanks,
and Field Blanks for organic Parameters Associated w i t h water sampling
and Analys is
V i r g i n i a wood Preserving Site, Richmond. Virginia

constituent Analytical
Blank SDC Analysis Detected and Parameter/

l .D. (a) case NO. NO. (tO Date units concentration croup (d>

TB-711 16866 748 7/13/89 ug/l Methylene chloride - 2j voc

TB-713 16866 748 7/14/89 ug/t Methylene chloride - 4BJ VOC
Acetone - 4BJ

TB-714 16866 748 7/18/89 ug/l Methylene chloride - 2Bj voc

TB-717 16866 748 7/18/89 ug/l Methylene chloride - 2BJ voc

TB-718 16866 748 7/19/89 Ug/I ND VOC

VBLK21 16866 748 7/13/89 Ug/l Acetone - 4J VOC

VBLKXW .. 16866 748 7/14/89 ug/l Methylene chloride - 4j voc
Acetone - 6J

VBLKKL 16866 748 7/16/89 Ug/l ND VOC

VBLKZN 16866 748 7/17/89 Ug/I ND VOC

VBLKKN 16866 748 7/18/89 ug/l Methylene chloride - 2j voc
Acetone - 13

VBLKFT 16866 748 7/19/89 Ug/l ND VOC

VBLKBB 16866 748 7/21/89 ug/l Methytene chloride - 2j voc
Acetone - 13

V8LKXX 16866 748 7/19/89 ug/l ND VOC

SBLK70 16866 . 748 7/13/89 ug/l ND SVOC

SBLK83 _ 16866 748 7/17/89 ug/l ND SVOC

SBLK89 16866 748 7/18/89 Ug/l ND SVOC

SBLK10 16866 748 7/19/89 Ug/l ND SVOC

SBLK17 16866 748 7/19/89 Ug/l ND SVOC

SBLK27 16866" 748 7/23/89 Ug/I ND SVOC

Labpure 16866 .01 6/4/89 ug/l ND voc
(T6-530) . - . - - : - - - -: . . . . . . _ . . .

Labpure. 16866 "or 6/4/89 ug/l ND - voc
CTB-601)

Labpure 16866 01 6/9/89 ug/l Methylene chloride _- 6 voc
(TB-6Q6) ,

Labwater 16866 01 6/4/89 ug/l ND voc
(TB-531J . ._....._____ - __........ : .. ...... . __ ......._________._

Trip Blank 16866 O1 6/7/89 ug/I ND VOC
(TB-605.) . . _. _ .... . ... ..._._....._......___.__._

Trip Blank 16866 01 6/9/89 ug/l Methylene chloride - 2j voc
(TB-6O2) '""' " =---"-•'-- =-•-•-- - - - - - - ----- ..̂ _.._...

VBLKAO . 16866 01 6/4/89 ug/f ND VOC

VBLKHS 16866 01 6/4/89 UQ/I ND VOC

VBLKXC 16866 01 6/6/89 ug/I Methylene chloride - 2j voc

flR30i537



TABLE B.3-5 ccont'd)
Summary Result! of Analysis ot Trip Blanks, Laboratory Method Blanks,
and Field Blanks for Organic parameters Associated with water sampling
and Analysis
Virginia wood Preserving site. Richmond, Virginia

constituent Analyt ical
Blank SDC Analysis Detected and parameter/
i,D. (a) case NO. NO. Cb) Date units concentration croup (d)

VB1.KPR 16866 01 6/9/89 ug/l ND VOC

(a) Labpure/TB/Labwater refer to Trip blank, number in parentheses indicates date oT
shipment to laboratory.
Laboratory method blanks; VBLK - volatile blank, SBIKT - semivolatile blank.
PBLK. - pesticide blank. " _ji. - _ _ -~— -_
Field blanks: 4000 • tap water. 5000 « bailer rinsate, sooi - spoon/simpting equipment
rinsate, ._

<b) SDC • sample delivery group.
(c) ND « none detected.
(d) VOC - volatile organic compound. SVOC « semivolatile organic compound, TIC - tentatively

identified organic compound.
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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 —————————————•

No. Date (a) Dioxins Furans

3970-1MB 6/16/89 ng/g ND (b) ND

3970-4MBRI 6/19/89 ng/g ND ND

4326-rlMB 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 - 6/1S/89 ng/g ND ND

4318-2MBRX 8/18/89 ng/1 ND ND

4296-2MB 8/4/89 ng/1 ND ND

4275-5MD 8/18/89 ng/1 ND ND

4296-2MRBX 8/18/89 ng/1 ND ND

4276-2MB 8/3/89 ng/1 ND ND

4289-MB 8/3/89 ng/1 ND ND

4380-1MB 8/18/89 ng/1 ND ND

4408-MBRI 9/22/89 ng/1 ND ND

(a) Units for soil analysis, ng/g or ppb.
Units for water analysis, ng/1 or ppt.

(b) ND - none detected.
Also no dioxins and furans were detected
in field blanks.



TABLE B-3.7
Sumtary Results of Analysis of Field Blanks for Inorganic Parameters
Associated with Water Sampling and Analysis
Virginia Wood Preserving Site, Richmond, Virginia

Sample Description and Number

Tap Water Bailer Rinsate Spoon Rinsate
Parameter Uni ts 4000 5000 5001

Alumnun ug/l NA BDL BDL
Antimony ug/l NA BDL BDL
Arsenic ug/l BDL BDL BDL
B*riun ug/l NA BDL BDL
BcryUhn ug/l NA [3.9] E2.63
Cadmium ug/l NA BDL BDL
Calcium ug/l NA [77.S] [30.5]
Chromium ug/l BDL BDL BDL
Cobalt ug/L NA BDL BDL
Copper ug/l 51.2 203 378
Iron ug/L NA BDL BDL
Lead ug/l HA BDL • BDL
Magnesiua ug/l NA BDL BDL
Manganese ug/l NA BDL BDL.
Mercury ug/l NA BDL 0.23
Nickel ug/L NA BDL 48.9
Potassium ug/l NA BDL BDL
SelenUm ug/l NA BDL BDL
Silver ug/l NA BDL BDL
Sodium ug/l NA BDL BDL
Thallium ug/l NA BDL BDL
Vanadium ug/l NA BDL BDL
Zinc ug/l 33.6 [1S.1] 35.6

Groundwater Quality:

Alkalinity as Calcium Carbonate mg/l 21 NA NA
Biochemical Oxygen Demand (BOD) mg/l <4 <A NA
Chemical Oxygen Demand (COO) mg/l BDL NA NA
Dissolved Solids mg/l 95 10 NA
Hardness as Calcium Carbonate mg/l 58 HA NA
Kjeldahl Nitrogen mg/l <1 <1 NA
Organic Carbon mg/L 2.3 <1 <1
Phosphate as P mg/l 0.12 0.02 NA
Suspended Solids mg/l <5 <5 NA
Thiocyanate mg/l BDL NA NA

Qualifiers:

BDL = Below Detection Limit, DL £ Detection Limit.
NA "Not available or not applicable.
I ] 3 Indicates value is greater than or equal to instrument detection Limit but

less than the contract required detection Limit.
< = Value is less than the reported value.
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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 SO-32 "; :r 1005D Soil
1016 . - SO-9 1016D Soil
1027 - SO-16-2 : . .. . . 1027D . Soil
1039 DM-3(R) . 1039D. : Soil

(0-2 feet)
1063 . UT-3D _ . ... 4Q63D Soil
3016 " . .; \̂ SE-7 _ _________3016D Sediment
3006 SW-7 3006D Surface Water
2001 (BW-3A) 200 ID . Groundwater
2013 , (DM-3R) : 2013D Groundwater
2018 (BW-10) 2018D Groundwater
2027 (DM-1 (B)) 2027D Groundwater
PW-2A (PW-1 (1st Int.)) PW-2ADUP Groundwater
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