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December 18, 1997 - DRP-8J

REPLY TO THE ATTENTION OF:

Mr. Paul Freed
Environmental Protection Dept.

Naval Surface Warfare Center
300 Highway 361
Code 095
Crane, IN 47522
RE: Notice of Deficiency
Ground Water Plans
Naval Surface Warfare Center
Crane, IN
Dear Mr. Freed:

The United States Environmental Protection Agency (U.S. EPA) has performed a preliminary
review of the Draft Field Sampling Plan and the Draft Quality Assurance Project Plan for the
RCRA Subpart X Units. Enclosed are our review comments so far. A detailed review could not
be completed because of major issues concerning lab methods and Standard Operating
Procedures. The U.S. EPA technical staff still need to complete the detailed review of these
documents once these concerns have been met. Comments on the Ground Water Monitoring -
Plan shall follow in a separate letter.

We anticipate meeting with you to discuss these issues on December 30th. Please be aware that

until these plans are complete and approvable, the U.S. EPA can not make a draft permit decision

concerning the Subpart X Units. Therefore it is critical to try and expedite these corrections. If
you have any questions regarding this matter, please contact me at (312) 886-6146.

Sincerely,

Carol Witt-Smith’
Corrective Action Expert
WMB, IL/IN/MI Section

Recycled/Recyciable-Printed with Vegetable Oll Based Inks on 100% Recycled Paper (40% Pntwnsdhﬂ)
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ATTACHMENTS: QAP Comments

cc:

Field Sampling Plan Comments

Ralph Basinski, B&R

Patricia Brown-Derocher, TechLaw
Al Debus, WMB

Jerry Kujawa, ORC

Michelle Timmerman, IDEM

Tom Linson, IDEM



Notice of Deficiency
Draft Quality Assurance Plan
for RCRA Ground Water Monitoring
Naval Surface Warfare Center
Crane, IN

Laboratory Information Needed

Following is a list of information/materials that should be provided by U.S. Navy in
support of their contracted laboratory, Lauck’s for the groundwater investigation.. Such
method performance data will establish the feasibility of utilizing methods proposed (yet
presently unvalidated) for certain compounds listed in Table 1-3 of the QAPP:

1. A listing of all 1aboratory standards matching the compounds in Table 1-3 which
are not presently incorporated into or accounted for in existing methods;

2. Results of a method detection limit study(ies) for all unvalidated target analytes
identified in Table 1-3;

3. Matrix spike recovery and matrix spike duplicate recovery data for all compounds
of interest that are presently unaddressed, respectively, by the Lauck’s laboratory
methods identified in Table 1-3;

4. Initial calibration records for each of the compounds for which a method detection
limit must be determined;

5. Printouts resulting from a 5 point initial calibration of instrumentation used in the
analysis of the target analytes identified in the previous comment demonstrating
characteristic and quantifiable mass spectral or chromatographic peaks;

6. A discussion of sample preparation and/or sample concentration techniques to
generate the matrix spike recovery and initial calibration data mentioned above;

. An indication of what the accuracy and precision acceptance limits would be for
each of the compounds indicated in Table 1-3 for which methods validated by
Lauck’s do not presently exist;

8. Retention time windows, surrogates and internal standards (as appropriate) should
be assigned to each of the compounds of concern on a method specific basis;

9. Any data indicating that interferences or coelution difficulties will not be
experienced during routine analysis of groundwater samples should be presented;
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10.

L.

An indication substantiating the feasibility of reporting limits listed in Table 1-3
for each of the analytes for which Lauck’s analytical methods are presently not
demonstrated. (It should be understood that the reporting limit values may exceed
calculated method detection limit values.

QAP Specific Comments

Cover Page, add a line for the U.S. Navy Representative to sign the document.
Also, add lines for all the contracted laboratory representatives to sign.

Page 1-1, Par. 2

Add “corrective action” prior to “investigative.”

Page 1-2, Sentence 1

Add “including the endangered species Indiana Bat,” after “habitats.”
Page 1-2, Section 1.1.1, Par. 2

In the second sentence make the commas, semi-colons and add “and” prior to
p
(13 kbl
to.

Page 1-9, Section 1.1.2, Par.2
Add “Corrective Action” prior to “investigative.”
Page 1-14, Figure 1-2

Change “Demolition Ground” to Demolition Range (DR)” and make the writing
darker.

Page 1-15, Section 1.2.2, Last Par.

Add a Figure of the DR, showing the Navy and Army range locations.

Page 1-18, Section 1.2.1.2

Change the last two sentences to be exact to the operations. Burning on the

ground, then in steel pans with synthetic liners, and now in? Clarify this with
Paul Freed and Jim Hunsicker.
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9.

10.

11.

12.

13.

14.

15.

Page 1-19, 5th Sentence

Is the statement that UXO is found on the DR true?
Page 1-21, Section 1.3.3, ABG

Add “Closed” in front of “surface.”

Page 1-21, Section 1.3.3, ORR

Make sure Paul Freed and Jim Hunsicker expand the description of the current
operations sentence.

Page 1-22, Section 1.3.3, DR

After the second sentence text needs to be added concerning the two range areas
and the use of the DR for emergency responses.

In sentence 5, add “NPDES regulated” prior to “sedimentation.”

In the second to last sentence, what do you mean by “from an isolated area”? Do
you mean on top of the range?

Page 1-22, Section 1.4.1

In sentence 1, change “each of the units” to “the DR.” Change “at the ABG,
ORR, and DR.” to “. And the delineation and containment of releases of
hazardous constituents at the ABG, and ORR.”

Page 1-23, Sentence 1

Make ground water two words. Change “APG” to “ABG.”

Page 1-23, Section 1.4.2.1

In sentence 1, delete “and” and add “, and water level measurements™ after
“turbidity.”

In sentence 3, delete “and water level measurements.” Change “to determine
ground water flow and direction at each unit” to “and flow rate and direction will
be determined at each unit annually.” This must be consistent with the regulation.
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16.

17.

18.

19.

20.

Page 1-32

Par. 1, Last sentence, delete “of” and insert “Appendix [X.” Delete
“recommended” and insert “requested to the U.S. EPA.”

Par. 2, last sentence, make ground water two words. Add at the end “and TCE
and its degradation products.”

Par. 3 last sentence, where is Appendix A, table A-1?

L4299

Par. 4, first sentence, change “in” to “of”” and change *“(5 years)” to “(lifetime of
the unit).”

Page 1-33, Section 1.4.3

Par. 1, sentence 1, at the end add “(at ABG and ORR) or have occurred at (DR).”
In the next sentence, add “program” after “monitoring.”

There needs to be clear objectives paragraphs explaining that this program is for
the purposes of permitting (i.e., meeting 40 CFR Part 264 requirements) ,
complying with Corrective Action (RCRA Section 3004(u) and (v)), and closure
requirements. This really is not clearly stated in the text.

Page 1-39, Figure 1-8

The ground water program is for the operating life and any closure and post-
closure periods of the unit. The schedule should reflect this. 5 years is not
enough. Also, ORR monitoring should be quarterly as we previously discussed,
and reduced only when U.S. EPA approves a reduction modification request.
Annual monitoring needs to be shown for every year. It does not stop ever. Some
parameters may be reduced but the regulatory requirements must be met.

Tables 3-1, 3-2, 3-15, 3-16, etc.

All constituents need approved methods and labs to be determined prior to
issuance of the permit decision. This is a problem with explosives and methane.

Page 4-1

Clarify “attendant.”
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21.

22.

23.

24,

25,

26.

27.

Page 5-3, Section 5.3
Both Photographs and Negatives need to be retained.

Delete “pertinent” and add “associated with this ground water program” after
“files.”

All QAP related data for validation purposes must be retained.

Add at the end “Shall be maintained in the Administrative Record at NSWC, and
available for inspection by the regulatory agencies.” NSWC must retain copies
on-site. Brown and Root may be maintaining the contract but the owner/operator
has to retain files.

Page 6-1, Section 6.2, Par. 3

How will the issue about locating certified standards be resolved?

Page 7-1, Section 7.0

The Methane iab must be determined and included.

Page 7-1, Section 7.1

Move “and water level measurements” behind “turbidity.”

Table 7-1

Modified methods and Methods TBD must be approved by the U.S. EPA.

It is not clear if TCE and its degradation constituents for the quarterly monitoring
will be the same method as Appendix IX listed. It is not clear if you understand it
is both and Appendix IX and quarterly requirements depending on the unit.
Under footnote 7, “Parts” is misspelled.

Page 9-1, Section 9.1.1

Add “water level (ft., in).”

Page 9-3, Section 9.2.2

Add after “All” “(100%).”
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28.  Table 1-1

There is no documentation to show that all the previous Appendix IX sampling
was looked at to make sure the quarterly sampling parameters is complete. Was
this done? If not, those Appendix IX constituents that did show up must be
included. Also, there should be a clear description somewhere that discusses
degradation products that are being monitored for.

29.  Tables 1-1, 3-1, 1-3, 3-15, and 3-2

Attached are the comments directly on the copies of the Tables since they are
complicated to spell out correctly. The contractor and U.S. EPA need to discuss
these changes directly.

C. Draft Comments based upon review of the Laucks laboratory SOPs and Triangle

Laboratories (Method 8290} in conjunction with oversight activities at the Naval Surface
Warfare Center Crane Division.

The scope of these comments is based on a review of the laboratory analytical SOPs
associated with sample analysis activities.

1. General Comment

Several methods refer to a control chart list for QC method limits. A current version of this
control chart list is not available for review in the SOP’s. There is not a clear indication in the

laboratory SOP’s that the following items are clearly defined by the laboratory for inorganic
methods:

a. Verification that IDL values will be within project specified reporting limits
b. That QC limits and frequencies are within project specified limits.

The following table indicates the associated analytical method proposed in the QAPP for
each appendix IX compound.



8270

8270

Acenaphthene

Acenaphthylene 8270 8270
Acetone 8240 8260
Acetophenone 8270 8270
Acetonitrile 8015 8015B
2-Acetylaminofluorene 8270 8270
Acrolein 8240 8260
Acrylonitrile 8240 8260
Aldrin 8080/8270 8081
Allyl Chloride 8240 8260
4-Aminobiphenyl 8270 8270
Aniline 8270 8270
Anthracene 8270 8270
Antimony 6010 6020
Aramite 8270 8270
Arsenic 6010 6020
Barium 6010 6020
Benzene 8240 8260
Benzo[a]anthracene 8270 8270
Benzo[b}flucranthene 8270 8270
Benzo[b]fluoranthene 8270 8270
Benzo[gh,ilperylene 8270 8270
Benzo[a]pyrene 8270 8270
Benzyl Alcohol 8270 8270
Beryllium 6010 6020
alpha-BHC 8080 8081
beta-BHC 8080 8081
delta-BHC 8080 8081
gamma-BHC, Lindane 8080 8081
Bis(2-chloroethyl) ether 8270 8270
Bis{2-chloroethoxy)methane 8270 8270




2-2"-Dichlorodiisopropyl ether | 8270 Not in QAPP
Bis(2-ethylhexyl) phthalate 8270 8270
Bromodichloromethane 8240 8260
Bromoform 8240 8260
4-Bromopheny! phenyl ether 8270 8270
Butyl benzyl phthalate 8270 8270
Cadmium 6010 6020
Carbon disulfide 8240 8260
Carbon tetrachloride 8240 8260
Chlordane(alpha, gamma) 8080 8081
p-Chloroaniline 8270 8270
Chlorebenzene 8240 8260
Chlorobenzilate 8270 8270
p-Chloro-m-cresol 8270 8270
Cloroethane 8240 8260
Chloroform 8240 8260
2-Chlaronaphthalene 8270 8270
2-Chlorophenol 8270 8270
4-Chlorphenyl phenyl ether 8270 8270
Chloroprene 8240 8260
Chromium 6010 6020
Chrysene 8270 8270
Cobalt 6010 6020
Copper 6010 6020
m-Cresol 8270 8270
o-Cresol 8270 8270
p-Cresol 8270 8270
Cyanide 9010 9012
24D 8150 BIS1A
4-4-DDD 8080 3081
4,4-DDE 8080 8081
4.4-DDT 8080 8081
Diallate 8270 8270
Dibenzo[a,h)anthracene 8270 8270
Debenzofuran 8270 8270




Dibromochloromethane 8240 8260
1,2-Dibromo-3-chloropropane | 8240/8270 8260
1,2-Dibromoethane 8240 8260
Di-n-butyl phthalate 8270 8270
o-Dichlorobenzene 8270 8270
m-Dichlorobenzene 8270 8270
p-Dichlorobenzene 8270 8270
3,3*-Dichlorobenzidine 8270 8270
trans-1,4-Dichloro2-butene 8240 8260
Dichlordifluoromethane 8240 8260
1,1'-Dichloroethane 8240 8260
I,1-Dichlorocthylene 8240 8260
trans-1,2-Dichioroethylene 8240 8260
2,4-Dichlorophenol 8270 8270
2,6-Dichlorophenol 8270 8270
1,2-Dichloropropane 8240 8260
cis-1,3-Dichloropropene 8240 8260
trans-1,3-Dichloropropene 8240 8260
Dieldrin 8270/3080 8081
Diethyl phthalate 8270 8270
0,0-Dicthy! O-2-pyrazinyl 8270 8270
phosphorothicate
Dimethoate 8270 8270
- 8270 8270
(Dimethylamino)azobenzene
7,12-Dimethylbenz(a) 8270 2270
anthracene
3,3'-Dimethylbenzidine 8270 8270
alpha, alpha-Dimethylphen 8270 8270
ethylamine
2,4'Demethylphenol 8270 8270
Dimethyl phthalate 8270 8270
m-Dinitrobenzene 8270 8330
4,6-Dinitro-o-cresol 8270 8270
2,4-Dinitrolphenol 8270 8270
2-4-Dinitrotoluene 8270 8330
2,6-Dinitrotoluene 8270 8330




Dinoseb 8270/8150 8151A
Di-n-octyl phthalate 8270 8270
1,4-Dioxane 8015 8015B
Diphenylamine 8270 8270
Disulfoton 8270 8270B
Endosulfan 1 8080 8081
Endosulfan 1 8080 8081
Endosulfan sulfate 8080 8081
Endrin 8080 8081
Endrin Aldehyde 8080 8081
Ethyl benzene 8240 8260
Ethyl methacrylate 8015/8240/8270 2260
Ethyl methanesulfonate 8270 8270
Famphur 8270 82708
Fluoranthene 8270 8270
Fluorene 8270 8270
Heptachlor 8270 8081
Heptachlor epoxide 8270 8081
Hexachlorbenzene 8270 8270
Hexachlorobutadiene 82710 8270
Hexachlorocyclopentadiene 8270 8270
Hexachloroethane 8270 8270
Hexachlorophene 8270 Not In QAPP
Hexachloropropene 8270 8270
2-Hexanone 8240 8260
indeno{1,2,3]pyrene 8270 8270
Isobuty! alcohol 8015 8015B
Isodrin 8270 8270
Isophorone 8270 8270
Isosafrole 8270 8270
Kepone 8270 8081
Lead 6010 6020
Mercury 7470 7470
Methacrylonitrile 8240 8260
Methapyrilene 8270 8270




Methoxychlor 8080/8270 8081

Bromomethane 8240 8260

Chloromethane 8240 8260

3-Methylchloanthrene 8270 8270 N
Methylene Chloride 8240 8260

2-Butanone 8240 8260

Methyl Ethyl Ketone

Methyl lodide 8240 8260

Methyl methacrylate 8240 8260 N
Methyl methanesulfonate 8270 8270 N
2-Methylinaphthalene 8270 8270

Methyl parathion 8270 8270B N
4-Methyl-2-pentanone 8015/8240 8260

Naphthalene 8270 8270

1,4-Naphthoquione 8270 8270 N
1-Naphthylamine 8270 8270

2-Naphthytamine 8270 8270 N
Nickel 6010 6020

o-Nitroaniline 8270 8270

m-Nitroaniline 8270 8270

p-Nitroaniline 8270 8270 N
Nitrobenzene 8270 8330

o-Nitrophenol 8270 8270

p-Nitrophenol 8270 8270
4-Nitroquinoline-1-oxide 8270 8270 N
N-Nitrosodi-n-butylamine 8270 8270

N-Nitrosodicthylamine 8270 8270 N
N-Nitrosodimethylamine 8270 8270
N-Nitrosodipropylamine 8270 8270
N-Nitrosodiphenylamine 8270 8270
N-Nitrosomethyethylamine 8270 8270 N
N-Nitrosomotphaline 8270 8270 N
N-Nitrosopiperidene 8270 8270 N
N-Nitrosopyrrolidine 8270 8270 N
5-Nitro-o-toluidine 8270 8270 N




Parathion 8270 Not in QAPP (1) N
Aroclor-1016 8080 8081

Aroclor-1221 2080 8081

Aroclor-1232 8080 8081

Aroclor-1242 8080 8081

Aroclor-1248 8080 8031

Aroclor-1254 3080 8081

Aroclor-1260 8080 3081

PCDD 8280 8290

PCDF 8280 8290

Pentachlorobenzene 8270 8270

Pentachloroethane 8240/8270 8270 N
Pentachlomitrobenzene 8270 8270 N
Pentachlorophenol 8270 8270

Phenacetin 8270 8270 N
Phenanthrene 8270 8270

Phenol 8270 8270

p-Phenylencdiamine 8270 8270 N
Phorate 8270 Not in QAPP N
2-Picotine 8270 8270 N
Pronamide 8270 8270 N
Propionitrile 8015/8240 8015B

Pyrene 8270 8270

Pyridine 8270 8270

Safrole 8270 8270 N
Selenium 6010 6020

Silver 6010 6020

Sil\-.'r.:x 8150 8270B

Styrene 8240 8260

Sulfide 9030 9036

2,4,5-T 8150 8270B

2,3,7,8-TCDD 8280 8290
1,2,4,5-Tetrachlorobenzene 8270 8270 N
1,1,2,2-Tetrachtoroethane 8240 8260
1,1,1,2-Tetrachloroethane 2240 8260




Tetrachloroethylene 8240 8260
2,3.4,6-Tetrachlorophenol 8270 8270
Tetraethyl 8270 8270
dithiopyrophosphate

Thallium 6010 6020
Tin 6010 6020
Toluene 8240 8260
o-Toluidine 8270 8270
Toxaphene 8080 B0R1
1,2,4-Trichlorobenzene 8270 8270
1,1,1-Trichloroethane 8240 8260
1,1,2-Trichloroethane 8240 8260
Trichlotoethylene 8240 8260
Trichlorofluoromethane 8240 8260
2,4,5-Trichlorophenol 8270 8270
2,4,6-Trichlorophenol 8270 8270
1,2,3-Trichloropropane 8240 8260
0,0,0-Triethyl 8270 8270
phosphorothioate

sym- Trinitrobenzene 8270 8330
Vanadiom 6010 6020
Vinyl acetate 8240 8260
Viny! Chloride 8240 8260
Xylene(total) 8240 8260
Zinc 6010 6020

(1) QAPP lists Ethyl Parathion
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The following Table indicates all compounds in the QAPP that are not addressed in
Appendix IX that are indicated for analysis.

Ethyl Parathion 82708 N
1,2,3-Trichlorobenzene 8260

1,3-Dichloropropane 8260

2,2-Dichloropropane 8260

Bromochlorobenzene 8260

cis-1,2-Dichlorocthene 8260

Dibromomethane 8260

Bis(2-chloroisopropyl)ether 8270

2.4,6-Trinitrotoluene 8330

HMX £330

2-Nitrotoluene 8330

3-Nitrotoluene 8330

4-Nitrotoluene 8330

4-Amino-2,6-dinitrotoluene 8330

2-Amino-4,6-dinitrotoluens 8330

Tetryl 8330

RDX 8330

Nitroglycerin 8330 N
PETN 8330 N
2,4-Diamino-6-nitrotoluene 8330 N
2,6-Diamino-4-nitrotoluene 8330 N
2,2',6,6'-Tetranitro-4,4'--azoxytoluene 8330 N
3,5-Dinitroaniline 8330 N
TNX 8330 N
MNX £330 N
Picric Acid Lauks HPLC

Picramic Acid Lauks HPLC

Nitrocellulose Modified Army Corps of Engineers
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2.SOP Specific Comments

a. SOP No. LTL-8019

General

Section II Part 3.1

Section II Part 3.2

Section 11 Part 3.3

Section VI Part 3

SOP does not indicate that corrective action be documented in a
laboratory notebook or run log.

Method detection limits are not addressed.

The laboratory SOP indicates that working surrogate standards
are made by taking 10 uL aliquots of the stock solution 20 ng/ulL
and diluting with 10mLs of methanol to yield a working
concentration of 20 ug/mL. This actually would produce a
working concentration of 20 ng./mL.

This section of the SOP appears to be incomplete. The
concentration of the initial stock solution is not indicated and
this section does not indicate how the working concentration is
obtained.

This section does not indicate the amount of surrogate added to
the calibration standards.

The percent difference calculation deviates from the typical and
method 8000 procedure. The percent difference can be
calculated from either the initial calibration midpoint value or the
average of all initial calibration standards. However, the
calculation should use only one of the terms in the percent
difference calculation. The laboratory indicates that the midpoint
and average values are used in the same calculation. CFi and ACi
should be the same.

b. SOP LTL -8260

Section II Part 11

General

This section of the SOP does not address labeling of standards
and proper documentation in the standard prep logbooks to verify
traceability. Refer to Section II Part 3 of SOP LTL-8019 for
proper labeling and documentation.

SOP does not indicate that corrective action be documented in a
laboratory notebook or run log.
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Specific analyte quantitation ions and reference internal standards
are not specified in the SOP.

c. SOP #: 8081

Analysis of Organochlorine Pesticides and PCBs by Method 8080/8081

General

Section 2.2

Section 4.12.1.1

Section 4.12.2.1

Section 4.15.1.1

The SOP does not address corrective action for when sample results are
outside the linear calibration range (dilutions).

The SOP does not adequately address compound quantitation and
identification for the multicompound analytes (PCBs). Such as the
number of peaks used, pattern recognition etc.

The laboratory MDLs or reporting limits are not reported in this SOP.

Standards preparation SOP’s should either refer the user to the
Preparation, Storage, Shelf Life and Traceability Documentation of
Standards and Reference Materials SOP or cover standards preparation
documentation and labeling within this SOP.

The %D calculation deviates from the method. According to section
7.5.2 of method 8081 the continuing calibration factor should be
compared to the initial calibration not the ICV standard as specified in
this SOP.

The SOP states that CCV Calibration Factors can be outside QC limits
as long as the associated samples are non detected for that analyte out
of control. This section should state that this is acceptable policy as
long as there was an increase in response. (See SOP LTL-8330,
Section VI, part 3.2)

The matrix spike percent recovery calculation is incorrect. The
difference in the spiked sample and the unspiked sample should be over
the true value (spiked amount) rather than the spiked sample resuit.
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d.

%R~ Spiked sample result (MS) - unspiked sample result
Spiking amount

SOP # LTL-8151

Analysis of Chlorinated Herbicides by Method 8151A

General

Section 2.2

Section 4.9.1.1

Section 4.9.2.1

Section 4.12.1.1

The SOP does not address corrective action for when sample results
are outside the linear calibration range (dilutions).

The Standard Solution Concentration table from Appendix 1 does
not indicate the surrogate concentrations in each calibration standard.

The laboratory MDLs or reporting limits are not reported in this
SOP.

The SOP should either refer the user to the Preparation, Storage,
Shelf Life and Traceability Documentation of Standards and
Reference Materials SOP or cover standards preparation,
documentation and labeling within this SOP.

The %D calculation deviates from the method. According to method
8081, the continuing calibration factor should be compared to the
initial calibration not the ICV standard as specified in this SOP.

The SOP indicates that CCV Calibration Factors can be outside QC
limits as long as the associated samples are non detected for that
analyte out of control. This section should state that this is

acceptable policy as long as there was an increase in response. (See
SOP LTL-8330, Section VI, part 3.2)

The matrix spike percent recovery calculation is incorrect. The
difference in the spiked sample and the unspiked sample should be

over the true value (spiked amount) rather than the spiked sample
result.
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€.

Spiked sample resuit (MS) - unspiked sample result

Spiking amount

SOP #:8274

Determination of Semivolatile Organic Compounds by Method SW 8270B

Section VI

General

f.

Internal standard criteria and corrective action are not addressed in
Section VI of the method. The table in appendix VIII includes
internal standard information.

The laboratory MDLs or reporting limits are not reported in this
SOP.

Specific analyte quantitation ions and reference internal standards
are not specified in the SOP.

The QAPP indicates analyses by 8270 and 8270B with two distinct
analyte lists for each method variation. However, the laboratory

SOP contains only one distinct compound list that does not contain
any of the compounds from the 8270B compound list in the QAPP.

SOP #: LTL-8330

Determination of Nitroaromatics and Nitramines by Method SW 8330

General

Section I, Part 1

Section I1,Part 2

The SOP does not cover dilution of sample extracts when
concentrations exceed the linear calibration range.

The SOP section about interferences indicates that certain
compounds can not be positively confirmed on the confirmation
column because the laboratory cannot separate certain isomeric pairs
on the confirmation column.

The standards section of the SOP does not address proper labeling
of standards and documentation of all standard preparation
information in the standards logbooks. This SOP does not refer the
user to the Preparation, Storage, Shelf Life and Traceability
Documentation of Standards and Reference Materials SOP.
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g. SOP #: LTL-8302
HPLC Ordnance 8330 Data Review

Part 12and 13 The (Form! and Form 10) review does not address verification or
review of retention times and windows.,

h. SOP #: LTL-0035

HPLC Determination of Picric and Picramic Acids

General Standards preparation is not adequately addressed. The SOP does
not indicate how standards are prepared, if stocks or neat standards
are used, and concentrations of stocks, intermediate and working
standards are not provided. Additionally, the SOP does not cover
labeling, tracking and traceablity, and standard storage.

Second column confirmation does not appear to be performed by the

laboratory for this analysis as compound confirmation is not
addressed in this SOP.

Corrective action and documentation of action taken for spikes and
surrogates are not covered in this SOP. The SOP also does not

specify when reanalyses or sample dilutions are required.

Operating procedures and chromatographic conditions are not
covered in this SOP. '

The MDL and reporting limits were not specified. (The MDL
standard was listed at 0.1 ug/mL.)

L SOP #: LTL -3000

Extraction Method for Base, Acids and Neutral compounds in Water (3520B)

No problems found.
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i SOP #: LTL -3077

Extraction Method for Ordnance compounds in Water

No problems found.

k SOP #: LTL -3200

Extraction Method for Organochlorine Pesticides in Water (8080/8081 by 3510)
No problems found. |

L SOP #: LTL -3210

Extraction Method for Polychlorinated Biphenyls in Water (8080/8081 by 3510)
No problems found.

m. SOP #: LTL -3550

Extraction Method for Picric and Picramic Acids in Water

No problems found.

n. P #: LTL-1013

Preparation, Storage, Shelf Life and Traceability Documentation of Standards
and Reference Materials

No problems found.

o. P#LTL-1019

Controlling, Maintaining, and Monitoring Laboratory Logbooks

No problems found.

p- Triangle Laboratories Inc. SOP # DHR182

PCDDs and PCDFs by HRGC/HRMS - Method 8290

Section IV, Standards, Part C is incomplete. The last sentence of the section should

read- ... “documenting the chromatographic resolution”. See
Section 5.7 of method SW 8290.
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Section V Part 2c. This section of the SOP refers to section 4.4 which does not
appear to exist. The missing information refereed to which is
not covered in this SOP is the column resolution criteria for
2,3,7,8 -TCDD and retention time window criteria listed in
Section 8.2 of method 8290. (Note according to the CLP
method the resolution criteria for 2,3,7,8 -TCDD only applies
on a SP-2331 column. For a DB-5 column used by the lab GC
resolution is demonstrated by the separation of the recovery
standard and internal standard.)

General Sections referred to throughout the SOP are incorrect It
appears that sections were renumbered during a revision but
the SOP was not corrected to reflect these changes.

According to the SOP quality control requirements and
corrective action guidance are covered in the work area
guideline 8290 QC Sample Requirements- Dioxin Analyses
and not in this SOP.

Section V The RRF(m) (RRF for the internal standards) equation in
Section V, page 6 is incorrectly shown. The equation should
be as follows:

RRF(m)=Ais x Ors
Qis x Ars

The equation reported in the SOP is the same equation as the
equation for the target analytes.

The %RSD and %D listed on page 12 (compound
identification section) should be moved to the appropriate
calibration section.

q. Triangle Laboratories Inc. SOP #: DSP103

Extraction of PCDDs and PCDFs in Water Samples - Method 8290

_General This SOP only covers the actual extraction procedure. Concentration

of the extract and cleanup procedures are covered in additional
SOPs.
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r.

Sample storage and holding times are not covered in this SOP or in
the analysis SOP.

SOP LX-6020

Metals Analysis Using Inductively Coupled Plasma- Mass Spectrometry SW 846

Method 6020

General the laboratory SOP does not specify criteria for the following quality control
criteria established in the method:

Section 4.1

Section 4.2

I

IL

1.

Analysis and monitoring of internal standard intensity in the samples
must be with 30 and 120 percent of the intensity of the internal
standard in the initial calibration standard.(Method section 8.3)
Appendix II does provide internal standard recovery criteria.
However, no information is provided regarding the composition of
the internal standard.

Monitoring of interferant sources that are not on the project analyte
list (Method section 8.4)

Analysis of interference check samples. (Method section 8.9) The
laboratory has indicated that the manufacturer recommends that
samples should not be analyzed above the high standard level. Asa
result, the laboratory does not perform interference check samples.

1v. Dilution of samples that exceed the linear range of the instrument

The requirements for establishing the method detection limit study does
not indicate that the replicate samples should be spiked to a level between
3-5 times the anticipated IDL. The SOP indicates that the spike level
should be near the anticipated MDL (the IDL definition at the beginning
of the SOP does indicate that the detection limit study should consist of
samples spiked at 2-5 times the estimated IDL).

The method acceptance criteria for the calibration is based on the
recovery of an independent mid-point calibration standard. The
laboratory SOP indicates that the acceptance criteria is based on the
correlation coefficient of the standard curve.
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The method only requires a calibration curve that consists of a blank and

a minimum of one standard. The laboratory SOP specifies a curve of a
blank and 3 standards.

Section 4.7  The laboratory SOP indicates that matrix spikes are added prior to
digestion. The method indicates that spikes are to be added after
digestion.

The method indicates that a control limit of 75 to 125 percent will be used

for the spike analysis. The laboratory SOP indicates that control chart
limits will be used.

Section 4.8  The method indicates that a duplicate RPD of 20 percent is applied to
analyte values greater than 100 times the IDL. The laboratory SOP
indicates that control chart limits will be used.

The laboratory SOP indicates that an MS/MSD may be substituted for a
matrix duplicate under some circumstances. The method makes no
provision for this substitution.

Section 5.1  The method specified mass resolution criteria for the instrument tune is
less than 0.9 amu. However, the laboratory SOP indicates an acceptance
criteria of less than 1 amu.

The laboratory SOP indicates that the mass calibration and resolution
check will be performed every two weeks or when operating conditions
change. The method specifies that the mass calibration and resolution
check is required each time the instrument is operated.

S. SOP LTL-7102
Method Protocols for the Analysis of Metals by ICP Using SW 846 Method 6010A

General The laboratory SOP does not specify criteria for the following quality
control criteria established in the method:

I. Dilution of samples that exceed the linear range of the instrument.

Section 4.1  The requirements for establishing the method detection limit study does
not indicate that the replicate samples should be spiked to a level between
3-5 times the anticipated IDL. The SOP indicates that the spike level
should be near the anticipated MDL (the IDL definition at the beginning
of the SOP does indicate that the detection limit study should consist of
samples spiked at 2-5 times the estimated IDL).
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Section 4.2

Section 4.4

Section 4.5

Section 4.8

Section 4.9

Section 4.10

Section 5

There is no indication regarding the frequency at which the IDL study
must be performed.

The method only indicates that a minimum of one blank and one
standard are required to establish a calibration curve. Section 4.2
indicates the curve will consist of a minimum of a blank and three
standards. This requirement in Section 4.2 also contradicts with Section
5, bullet number 1, which indicates that calibration must occur with a
minimum of a blank and four standards.

The method specifies that ICB corrective action is required when the
blank exceeds the Instrument Detection Limit by more than three times.
The laboratory SOP indicates that corrective action is prompted when
the blank exceeds the reporting limit. In addition, the prescribed
corrective action in the laboratory SOP is different than the corrective
action specified in the method.

The method specifies that CCB corrective action is required when the
blank exceeds the Instrument Detection Limit by more than three times.
The laboratory SOP indicates that corrective action is prompted when
the blank exceeds the reporting limit. In addition, the prescribed
corrective action in the laboratory SOP is different than the corrective
action specified in the method.

The SOP does not indicate that the LCS matrix should be representative
of the sample media associated with the LCS.

The method specified laboratory control limit for matrix spike recovery
is 25 percent. The laboratory SOP indicates a recovery limit of 20
percent.

The duplicate acceptance criteria established in the SOP of 20 percent
does not account for duplicate results near the detection limit. For
example, the method specifies that the RPD criteria only applies if the
sample values are greater than 10 times the IDL.

The method includes significant instructions regarding operating
conditions for plasma optimization and specifications for operations with
organic solvents. These instructions are not included or referenced in
the laboratory SOP.
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t. SOP LTL-77501

Operation of the PE FIMS 400 for the Analysis of Hg

General The laboratory refers all quality control limits to a Control Limits
Catalog. However, the laboratory does not indicate how these limits are
derived and if there are any provisions for maximum criteria that would
prompt corrective action.

Section 1.3.10The definition for IDL does not include an indication of how many
spiked samples are required or how the IDL is derived.

Section 4.2.1 Methods 7470 and 7471 indicate the use of a standard at 2 ug/1.
However, the laboratory SOP indicates that the standard is at 2.5 ug/l.

Sec 5.2.10 Method 7470 indicates that 5 ml of stannous sulfate should be added 30

seconds after the reduction of excess permanganate. The Laboratory
SOP does not address this step.

Section 5.3.3 Method 7471 indicates that 5 ml of reagent water should also be added
to the sample. The Laboratory SOP does not address this step.

Section 5.3.4 The method specifically cautions that the sample heating should occur
under a hood due to the likely production of Cl, gas. The laboratory
does not indicate that the procedure should be performed under an
operable hood.

Sec 5.3.10  Method 7471 indicates that 5 ml of stannous sulfate should be added 30
seconds after the final addition of 50 ml of reagent water. The
Laboratory SOP does not address this step.

u. . SOP LTL-9104

Preparation and Analysis of Total and Amenable Cyanide according to EPA
Methods 335.1, 335.3, and SW 846 method 9012.

Section2.2  The laboratory SOP indicates that the Pyridine-barbituic acid color
reagent should be diluted to 1 liter. However, method 9012 indicates
that the final dilution volume is 250 milliliters.

Section 2.3 The standard concentrations in the method are specified at 0. 10, 20, 50
100, 150, and 200 ug/l. However, the laboratory SOP indicates
concentrations of 0, 10, 50, 100, 250, and 500 ug/l.
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Section 5.3

V.

The cyanide distillation process in the laboratory SOP differs frorﬁ the
method as follows:

I. The SOP indicates use of a 50 ml sample aliquot while the method
specifies 500 ml.

1. The SOP indicates the addition of 5 ml of sulfuric acid while the
method specifies 50 ml of sulfuric acid.

IIL.The SOP indicates a distillation time of 90 minutes while the method
specifies a reflux time of 1 hour.

SOP LTL-9110

Determination of Anions by Ion Chromategraphy by Method 300.0A or 9056

(General

Section 1.3

Section 4.5

Section 4.9

W.

The laboratory SOP does not address the use or documentation of
retention times in evaluating standards, check samples, or samples.

The definition for IDL does not adequately identify the steps necessary
to establish an IDL or to indicate the frequency at which the IDL must
be re-established.

The method specifies that the CCV recovery criteria is 95-105%.
However, the laboratory SOP indicates a recovery criteria of 90-110%
(85-115% for chloride).

Method 9056 specifies a duplicate analysis rate of 1 in 10 samples. The
laboratory specifies a duplicate analysis rate of 1 in 20 samples.

SOP LTL-9115

Determination of Total Organic Carbon in Water Samples Based on SW 846 9060

General

The laboratory SOP does not provide any sample preparation
information, including sample homogenization and adjusting the pH to
less than 2.

The method specifies quadruplicate analysis. However, the SOP does
not mention the number of analyses required per sample.
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Section 4.1.1

Section 4.2

X.

The MDIL. should be established with spiked samples 3-5 times the
anticipated MDL. The SOP indicates the spikes should be near the
MDL.

The laboratory SOP indicates that the initial calibration is performed
using a single standard. However, the method indicates that a series of
standards that encompass the expected concentration range of the
samples should be performed.

SOP LTL-9119

Total Organic Halides by SW 846 Method 9020B

General

Section 4.2

Section 4.5

The laboratory SOP does not indicate the addition of sulfite to reduce
residual chlorine in the sample.

The laboratory SOP does not provide any acceptance criteria for the
calibration blank.

The method specifies that a minimum of two method blanks should be
analyzed. The SOP only indicates that one blank in 20 samples should
be analyzed.

y.  SOP LTL-1002

Document Tracking and Control

General

Section 2.2.4

The procedure should outline minimum SOP requirements that would
ensure that each SOP is sufficiently detailed to adequately document
the activity. The SOP should include responsibilities of applicable
staff, equipment and supplies, definition of terms, safety, quality
control, and documentation requirements.

Clarify the circumstances under which a deficiency or enhancement
identified in an SOP prompts an immediate revision and when an issue
can be addressed in the routine annual revision.

The structure and function of the database used to track revisions of
SOPs should be clearly identified. The SOP should clearly state the
fields that must be completed. The SOP should also clearly indicate
what reports are generated for tracking purposes and indicate the
content of each report.
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Section 2.2.5 The SOP indicates that the header information on each page should be
included. The header information must be on each page to adequately
track SOP revisions.

Section 2.2.6  The individuals responsible for reviewing and approving new SOPs and
SOP revisions should be clearly identified to ensure a consistency of
review.

Section 2.2.13 The SOP should specifically address the practice of copying and
posting portions of SOPs near relevant instrumentation. The SOP
should indicate that supervisors will specifically ensure that posted
materials are updated when revisions are issued.

Z. SOP LTL-1003

Chain of Custody and Documentation Procedures

General There is no requirement that the custody logs are reviewed by
supervisory personnel for completeness and accuracy and the frequency
of such review. In addition, there is not a place on the form for the
supervisory personnel to document their review.

Section 4.2.1 The SOP should indicate the method in which the main walk in cooler
and the VOA sample storage refrigerators are secured. (i.e. pad-lock or
card entry to room)

Appendix A. The design of the Secure Storage Custody Log does not appear to
facilitate more than one custody transaction per sample. A single sample
number may appear on multiple log pages or on the same log page
multiple times, which would make custody tracking difficult. A form
presented in landscape format with multiple log-in and log-out entries
per sample number line would facilitate clear internal custody tracking.
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PAGE 5 OF 5
ogram (All Welts) ' Frequency of Sampiing A5 Monitoring Points
Objective Limit of Detection Location Objective Evaluations to be
Performed
smine 1 the well water | NA Quartary®- TBOOD Moarnizar quality of water in | Deterrine if statistically
juivaient to formation *  Dissolved oxygen each interconnected significant evidence of
ar (i.e., stability). + pH aquifer underiying the contamination exists by
«  Specific conductivity unit. the comparison of
luate genaral water ¢ Temperature downgradient
lity. «  Turbidity Monitor guality of concentrations to
Vitor waste constilvents | Reporting limit low enough | »  Explosives®™® background water in each | upgradient conCentrations
reaction products that to meet ciiteria for the «  Meials® (total and aquifer that has not been | in sach aquifer.
cate the prasenca of protection of human health dissotved) affected by operations-of |
ardou: stituents in and the environment), @ VOCs® the unit. Determine tha extent of the
ibutable s SVOCs® GW contaminant
. iCi Bs9 Monitor quality of water in | distribution.
s Haly @ each aquifer that may
. s/Furans® have been affected by
«  Nitrate operations of the unit.
«  Sulfate
s+ Total phosphorus
nitor karst geologic Reporting limit low enough v Kt leved
wditions and provide to meet criteria for the Wegsurt <
ication of the presence of | protection of human heatth
rardous constituents. and the environment'®.
wm Contaminant Levels RFI RCRA Facility \nvestigation TOC Total organic carbon
wplicable SVOCs Semivolatile organic compounds TOX Tolal organic halides
1_Iorinated biphenyls TBD To be determined VOCs  Volatile organic compounds '
Ninary Remediation Goals TCE  Trichlorssthene T (e Ny gl oK
[Provided that good data is obtained.
ith and ecological receptors, U.S. EPA Region IX PRGs for tap water; U.S. EF:A EoiTox Threshotds; Safe Drinking Water Act MCLs; IDEM health-based
o = 2, {f Wy Voo fwesee e bE
Brved.
A 8- oxytoluene, 3 5-dinitroaniline, 1,3,5-trinitroso-1,3,5-hexahydrotriazine, 1-nitroso-3,5-dinitro-1,3,5-hexahydrotriazine, and picric acid.
of the quarterly manitoring. ‘
CTO 0038
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TABLE 1-1

SUMMARY OF RCRA GROUNDWATER MONITORING REQUIR
NAVAL SURFACE WARFARE CENTER

N

the list of specific chemicals and anatytical methods.

PR
L\f 3 Analyte TisT does not include picramic acid and picric acid.

4 Human health- and ecological-based criteria eonslst of U.S. EPA DQLS for human health and ecologlcal receptors, U.5. EPA Region IX PRGs for tap water; U S.EP
criteria; and Federal AWQC. AP ot

5 Primary degradation products for bichioroethari G
6 Analyses will be performed once during the first year of mon

CRANE, INDIANA
PAGESOFS
Type of RCRA Program Analytical Program (AII Wells) Frequency of Sampling
Sampling/Objective Parameter Target Constituents Limit of Detection
Type
. OLD JEEP TRAIL _
Type: RFI Field » Dissolved oxygen Determine If the well water | NA Quarsry™: TE
Characterization «  pH is squivalent to formation « Dissolved oxygen
«  Specific conductivity water (i.e., stability). = pH
Objectives: s  Temperature +«  Specific conductivity
*  Monltor GW for the s Turbidity Evaluate general water «  Temperature
presence of ) quality. _ ' = Turbidity
hazardous Laboratory /] » E:tplc:;siwes_Eﬁj Monitor wasie constituents Reporting imit low enough | «  Explosives®®
constituents and «  Metals® (total and and reaction products that to meet criteria for the «  Metals® (total and
determine dissolved) indicate the presence of protection of human health dissolved)
concentrations if \?‘ + Cyanide e ) d} . haza ituents in and the snvironment®®. = VCCs®
present (upgradient d 5 Wogg ’Y(Jé 2 GV%:;M e  SVOCe®
and downgradient hnf v atl, kit to opé 8. . s/ CBs™
. wells). ¥ VOCs® \ Monitor-additional ndix « He a@
=  Delineate the extant . 8 X haza stituents to «  Dioghs/Furans®
of the GW *  Pe CBs® see if they h ntered «  Hitrate
contaminant ¢ He @ GW. »  Sulfate
diatribution . ins/Forans® : «  Total phosphorus
(upgradient and *  Nitrats Monitor karst geclogic Reporting limit low enough v ke leved
downgradient wals), *  Sulfate conditions and provide to meet criteria for the e 5urt 5
=  Total phosphorus indication of the presence of | protection of human heatth
hazardous constituents. and the environmant™,
'\/ A AWQC  Ambient Water Quality Criteria MClLs Maximum Contaminant Levels RFI RCRA Facility investigation
'h DOtLs Data Quality Levels NA Not appiicable SVOCs Semivolatile organic compounds
m t GwW Ground water PCBs  Polychiorinated biphenyls TBD To be deterrnined
'\% b\ IDEM  Indiana Department of Environmental PRGs  Preliminary Remediation Goals TCE Trichlorsethene
Management

ta is naf available, pumping lests are to be performed during the first year provided.that good data is obtained.

fmf%q‘ﬁ‘f oM e

7 - Analyte list includes 2,4-diamino-8-nitrotoluene, 2 s-dmrnno-tl-nitrotomene 2 2 B, s-tmmtro4 4" -azoxytoluene 3,.5-dinitroaniling, 1,3,5-trinitroso-1,3,5-hexahydrotriz
B8 Analyte kst includes picramic acid and picric acid.

089711P

9  Four quarters of sampling to be conducted with additional sampling to be conducted based on the results of the quarterly monitoring.
10 Monitoring well network 1o be determined following additional investigative activities.
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QUALITY CONTROL LIMITS"
MATRIX SPIKE/MATRIX SPIKE DUPLICATE SAMPLES AND SURROGATE SPIKES -
" EXPLOSIVES ANALYSES
NAVAL SURFACE WARFARE CENTER
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o

TABLE 341 -

CRANE lNDIANA
PAGE 10F 2

Date: November 1987

NSWC Crane
QAPP
Revision: 0

Section: 3 -
Page 3 of 27

Chemical

Accuracy (%R)

— “Precision (RPD)

EXPLOSIVES BY SW-846 METHOD 8330

REK) 5-Trinitrobenzene .

2‘ 4-Dlam|no~6-mtrotoluene(

2, 6-Dlam|no-4-mtrotoluene"’

2,2\,6,6'-Tetranitro-4,4' -azoxyto!uene“’

3,5- Dlnltroamllne"” S

TNXS

MNXD f-',ﬁ, :'.

1,2-Dinitrobenzene (su@gate)

_ EXPLOSI\IES BY LAUCKS HPLC METHOD

48-152

Plcnc acid -

.- | Picramic. acld ‘ 2 60-128® 26
ZA—Dlmtrophenol (surrogate) I B 58-121 - NA
»:EXPLOSIVE_S BY JMODIFIED ARMY conps METHOD®

' |N|trocellulose T | :30-150m ' 50 |

1 .
2

In-house Qc I|m|ts provided by Laucks Testing Laboratones lnc .

|, aucks will perform the preparative extraction for these analytes in the same manner as the remaining 1
c;‘h_..analytes but witt analyze for them using a 214 wavelength {similar .to SW-846 Method 8332) rather Oﬂ '
' 'than a wavelength of 254, " Statistical QC limits will be developed once 20 data points are obtained. W
“The default llmlts presented will be used unt|I that tlme

CTO 0038




DRAFT NSWC Crane
QAPP

Revislon 0

Date: November 1937

- Section: 3
Page 5 of 27

TABLE 3-2

QUALITY CONTROL LIMITS™
LABORATORY CONTROL SAMPLES
. EXPLOSIVES ANALYSES
NAVAL SURFACE WARFARE CENTER
~ CRANE, INDIANA

PAGE 1 OF 2
Chemical Accuracy (%R)

EXPLOSIVES BY SW-846 METHOD 8330
1,3,5-Trinitrobenzene o - - 52-125
1,3-Dinitrobenzene . s 53-122
2,4,6-Trinitrotoluene .~ - - R : 51-134 - C- ' )
2,4-Dinjtrotoluene - ERRCRTHC R B g oo 55129 . '

e 2,6-Dinitrotoluene .- e 49-132 © 7 . e
HMX o . ‘ 29-135 ¢ :
2-Nitrotoluene ~ : o i 41-140
3-Nitrotoluene - , : - 40-145

. ] 4-Nitrotoluene - » 39-142 |
_ | 4-Amino-2 6-dinitrotoluene N et 60-125 - - -
. 1 2-Amino-4, B-dinitrotoluerie - S T R 61-125 "
| Methyl-2,4,6- Trmitropheny!mtramlnee R Coowioo . 33138 .
| Nitrobenzene , L . o 40-134
RDX , s ‘ 44-125
Nitroglycerin .- - 30-150®
PETN - ‘ 30-150@
2,4-Diamino-6-nitrotoluene® i * TBD®
2,6-Diamino-4-nitrotoluene™ B TBD
2,2' 8,6"-Tetranitro-4,4'-azoxytoluene®™ TBD
3,5-Dinitroaniline® ' : TBD
TNXS : ' - TBD
MNX® TBD
EXPLOSIVES BY LAUCKS HPLC METHOD
Picric acid B 40-160°
Picramic acid 40-1600
EXPLOSIVES BY MODIFIED ARMY CORPS METHOD .
{ Nitrocellulose ' : R I 30-150® . ]

-1 In-house QC limits provided by Laucks Testing Laboratories, Inc.
2 Laucks will perform the preparative extraction for these analytes in the same manner as the remaining
analytes but will analyze for them using a 214 wavelength (similar to SW-846 Method 8332) rather g ot
than a wavelength of 254. Statistical QC limits will be developed once 20 data points are obtained.
The default limits presented will be used until that time.
' © 3 These compounds will only be included in matrix spike analyses assoclated with samples from the
ABG collected to evaluate natural attenuation.

089711 3-5 CTO 0038
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Date: November 1997

| Section: 3
. _ Page 21 of 27 - y,
- | TABLE315

' QUALITY CONTROL LIMITS®
MATRIX SPIKE AND LABORATORY DUPLICATE SAMPLES
MISCELLANEOUS PARAMETERS _
NAVAL SURFACE WARFARE CENTER
 CRANE, INDIANA . )
TChemical 1 | Acturacy (WR) | . Preckion (RFD)
WISCELLANEGUS PARAMETERS '

Ammonia (EPA 350.1) 53-120 ‘ 10
Chiloride {SW-846 Method 9056) L 73-121 ‘ -1
Cyanide (SW-846 Method 9012) N 64-135 0 [0 11 s
Maethane.(F SK< SOP-147) - L - Lo NAY {o. S NAT A& AR
‘ N;trate(SW Method‘aoss) } TG00 S R0 ]

b A A B R
sz Not\qﬁlabq Aijaboratorylhasinof yet/been’ gale s dara G limits; will becofne M T

089711 , 3-21 CTO 0038
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Revision: 0
Date: November 1897
Section: 3
Page 22 of 27
. TABLE 3-186
QUALITY CONTROL LIMITS!
LABORATORY CONTROL SAMPLES
MISCELLANEOUS PARAMETERS
NAVAL SURFACE WARFARE CENTER
CRANE, INDIANA
Chemical e Accuracy (%R)
MISCELLANEOUS PARAMETERS
Ammonia (EPA Method 350.1) 75-125
Chloride (SW-846 Method 9056) _ B 90-110
Cyanide (SW-846 Method9012) R , _ 75-125
Methane (RSK SOP-147) . ... . . T NAD _ ‘C)
Nitrate (SW-B46 Method9056) oo e e 90-1100
Nitrite (SW-846 Method §056) -~ ... ., | . b 90110 @
Sulfate (SW-848 Method 9053) e A RN . 80120 oo
Total Organic Carbon (SW-84$Method 9060) 80120 T iy
Total Organic Halides (SW-846 Method 9020B)" e o 7525 T -
Total Phosphorus (EPA Method 365.2) . o 75-125 ‘

1 ln house QC limits prov:ded by Laucks Testing Laboratories Inc. .
2 Not avarlable A laboratory has not yet been “selecteqftfor this parameter QG Ilmlts Wili beoome ?B .
avaiiable whena Iaboratory has'been selected.” e

089711 3-22 CTO 0038
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QAPP
Revision: Q
Oate: November 1897
Section: 7
Pagedof4
TABLE 7-1
SUMMARY OF.ORGANIC AND INORGANIC ANALYTICAL PROCEDURES
GROUND WATER SAMPLES
NAVAL SURFACE WARFARE CENTER
CRANE, INDIANA
PAGE 1 OF 2
Analytical Parameter Preparation Method | Analytical Method Prepal;at_lonlAﬁalytical
‘ SOP(s)!"
Explosives SW-846'% 8330 SW-846 8330 LTL-3077 / LTL-8330
Nitrocellulose . Modified Army Corps Modiﬁgd Army Corps’ | LTL-9132/LTL 9125
. Method® o "Method: Coob
Picric acid and Picramic. féuk:ks‘fHPLc Mathod | LTL:3‘550 / 'LTL-8303

- AJ:.!"

Appendix 1X Metals (except

swms 3010A

Y

LTL—7009 or LTL-7010 I

mercury) - total . SW-846 3015 i BRI o LTLT202
Appendix {X Metals (except 4 5 sw-a4e 6020 | 7 LTLT202
mercury) - digsolved S R o
Mercury total &*dlssolved SW-848 747pA a ] sw-a45 }7470A L LTL-7501
fron - total Ak L SWH-84B.3010A ""’a4é501os - LTL-.mog or LTL-70107:;
: CoRT -846 - CLTL-T102
Calcium, Ma‘gnesium. and — SW-B46 60108 LTL-7102
Manganese - dissolved , "
Appendix tX Volatile Qrganic SW-846 5030 sw-a4e 8260A (with  LTL-8260
Compounds 25 mL purge)» (low-level option)
1,4-Dioxane, Acetonitrile, | ©~ SW-846 5030 SW-846 80158 LTL-8019
isobutyl alcohol, and ‘ '
Propionitrile
Appendix IX Semivolatile SW-846 35208 SW-846 82708 LTL-3000 / LTL-8274
Organic Compounds and
Organophosphorus
Pesticides
Appendix IX Organochlorine SW-846 3510B SW-846 8081 LTL-3200, LTL-32107/
Pesticides and PCBs ,_ LTL-8081
Appendix 1X Herbicides SW-846 8151A SW:846 8151A LTL-8151
Dioxins/Furans SW-846 8290 SW-846 8290 DSP103 / DHR182
Ammonia — EPA® 350.1 LTL-8109
Chloride — SW-846 9056 LTL-9110
Cyanide — SW-846 9012 LTL-9104
Methane RSK SOP-175® RSK SOP-1477 TBD®
Nitrate — SW-846 9056 LTL-9110
089711 7-3 CTO 0038
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Revision: 0
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Section: 7
Page 4 of 4 - .

TABLE 7-1

SUMMARY OF ORGANIC AND INORGANIC ANALYTICAL PROCEDURES
GROUND WATER SAMPLES
NAVAL SURFACE WARFARE CENTER
CRANE, INDIANA

PAGE 2 OF 2
Anatytical Parameter Preparation Method | Analytical Method | Preparation/Analytical
SOP(s)"
Nitrite - SW-846 9056 LTL-9110
Sulfate ' - - SW-846 9056 LTL-9110
Total Organic Halides . - . SW-846 90208 " L TLA8119
Total Phos@orus 3 ' — K EPA 365.2 LTL-9108

089711

'Laboratory SOPs are included in Appendut B.

U.S. EPA, 1986a. Test Methods for Evaluating Solid Wastes, Physical/Chemical Mgthod SW-
846, 3rd Ed. And subseguent updates.

indiana Army Ammunition Plant Contamination Survey. “Nitrocellulose in Water”. Aqualab, Inc.,
1983.

No preparatlon memod Is requnréd for this parameter. .-

U.S EPA, 1983’ Memodg for Chernical Analysis of Water and Mste \ EPA-GOOM«TQ 0 .
U.S. EPA Robert S. Kerr Environmental Research Laboratory, 1994. Standard Operating

Procedure RSK SOP-175, “Sample Preparation and Calculations for Dissolved Gas Analysis in

Water Samples using GC Headspace Equilibrium Technique”, Revision 0.

U.S. EPA Robert S. Kerr Environmental Research Laboratory, 1983. Standard
Procedure RSK SOP-147, “Gas Chromatographic Analysis of Gaseous Samples O
Million Levels of Nitrous Oxide, Methane, Ethane, and Ethene”, Revision 0.
To be determined. An analytical laboratory has not yet been selected for this parameter.

7-4 CTO 0038
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TABLE 1-3 Section: 1 o
Page 24 of 39
ANALYTICAL METHODS AND LIMITS OF DETECTION
- NAVAL SURFACE WARFARE CENTER

CRANE, INDIANA
PAGE10OF 8
Laboratory Laboratory Project
Chemical LnpLi pat™ | Target PQL'?
S | oy | "o
EXPLOSIVES (SW-846 METHOD 833 SS OTHERWISE NOTED) __J -
¥ [135 Trinftrobenzene 0.0 -G, (7 0.29 08 o.2f08 18 4
¥ [1,3-Dinitrobenzene P 0.25 08 s,2{0:7 236 A Hor™”
#[2,4,6-Trinitrototuene (TNT) 0.64 -0 (% 0.39 10* ¢:.490.7 04 <l 22 Q%L
3 [2.4-Dinitrotoluene 003 -0.23 0.31 12 0.¥-4.20_60.8 | 4
2,6-Dinitrotoluene 006 -0.42 0.24 2009,3
# [Octahydro-1,3,5.7-tetranitro-1,3.5,7-1etrazocine (HMX) 0:05-0.23 _ 0.26 2.0 0.5 1
¥{2-Nitrotoluene . £S5 -0,39 0.33 2.0 Gy~ v
%{3-Nitrotoluene “d.oq-0,37 | - 048 20 -2 %
¥{4-Nitrotoluene . COof-0:37 0.55 20 /3-F V]
¥ [4-Amino-2,6-dinitrotoluene 0,05 ~0, ¢ 0.26 16 a6tz -
* Mﬂmm . . ooy-on2 - - | .. 023.. . 09 étishr.. .~ X
Methyl-2.4, &mnitrophenylnm'amme (T etryi) 0%y 0,25 0.29 12 0,2442 370 I
- |Nitrobenzéne - - 003 ~0'8 "0.50 " 15 6,2:0+5 152 o1
4 [Hexahydro-1,3,5-trinitro-1,3, S-tnazcne (RDX) 0% -G, T .. 0.28 08" v.s1/ 0861
Nitroglycerin - 0%4-7 —T8D™ 80" 23w - J
- Pentaerymﬂtol tetranitrate (PETN) - 6.52-7 - B I_B_D“’ 5k TBD‘“ P IS 4
a0 \ chitiptoluens - e e | o TBD IBD . | =
\ [2.6-Oiamino4rotol Hrotoluens - TBD 1_'§D -
278 6'~7Mnrtm—4 4'-azoiyloluene ' T TBD TBD E.
[3.5-Dinitroanitine’ 18D TBD -
1,3 5-Trinitroso-1.3, S-hexahydrotnazune {TNX) TBD TBD -
- | 1-Nitroso-3,5-dinitro-1,3,5-hexahydrotriazine (MNX) - TBD TBD -
EXPLOSIVES BY LAUCKS HPLC METHOD
Picric acid (HPLC Method) TR 0.06'" 06 13p
Picramic acid (HPLC Method) TeD 0.30 09 74D -

EXPLOSIVES BY MODIFIED ARMY CORPS METHOD
[Nitrocetiulose (Modified Army Corps Method) <69 | T80 | T1ap™ wp
APPENDIX IX METALS (SW-846 METHOD 6020 ICP/MS, UNLESS OTHERWISE NOTED)

i
&\;\'\3
3 ﬂ'\
P >4
o
S ’5\-*
3 T ©
o

Antimony O,c75 -3,/ 1.0 10 re-{¥ 6 —
Arsenic 0,075 2,7 1.0 10 2.5 o 2 7
Barium ‘ 0.37 ~0.475 05 10, /7-9° 38 4 duk
Beryilium &5 -~8. 7 0.5 10 /zd-2 4 A
Cadmium 0,725 ~o0.52 0.5 10 ZzF-«511 f
Chromitum (total) - o.5-/,2 05 | 50 M‘l*ﬁ 10

Cobalt 2,175 ~6,92 0.5 — 30 2-/f.5 3 A4
Copper- ' IR Yy 0.5 20 ¢ 3s 11

Lead 0,2 ~0:325 056 |  10e,79-¢ 25
Mercury (SW-846 Method 7470A) O,0HF -0, 2 0.06 02 ¢, /daz 13 v
Nickel 8 2?5 —/ % 05 10 s-Ae 100 F
Selenium . .. O.62% —2e 7 1.0 10 ~2F~/0 5 rd
Sitver 0,175 ~0.5/ ~ 0.5 30 2.0 5 41 S
Thallium - " O .62S ~# 5 0.5 1.0 2si-20 2 o
{Vanadium . . . 0.7 -0, 75 .05 20 2~-4z.5s 19 v
Zinc O N7 ~YF 5.0 10 sz, 5F20 100 vl
089711P 1-24 CTO 0038
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s @/ Revision: 0
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TABLE 1-3 Section: 1
Page 25 of 39
ANALYTICAL METHODS AND LIMITS OF DETECTION
NAVAL SURFACE WARFARE CENTER
CRANE, INDIANA
PAGE 20F 8
Laboratory Laboratory Project .
Chemical moupLt paL' | Target PQL™ ket
. I gy | () L) | .
ADDITIONAL METALS (SW-846 METHOD 60108 ICP) ;
Calcium 25 1000 - 2
Magnesium 35 1000 - % %ﬂ A
Manganese 1 15 50 e
APPENDIX 1X VOLATILE ORGANIC COMPOUNDS (SW-B846 METHOD 8260A WITH 25 ML PURGE,
UNLESS OTHERWISE NOTED)

[1:731-Trichloroethane 0,124 013 043 05 0,51/ 88 A,
1,1.1,2-Tetrachioroethane 2./4 -0 22 014 05 6517 5 A
1,1.2.2-Tetrachloroethane O.0%f~0.22 0.23 0.5 6, sV 5
1,1,2-Trichioroethane 0.(6-0.5% 0.15 0.5 4s-l/ 5 J
1.2,3-Trichlofopropane 0,088 0,25 0.25 05 os-F 1211 A
1.2,3-Trichlorobenzene a,% "0,75 0.30 05 &5V -
1.1-Dichioroethane 0.6 7 ~6.(C 0.16_ 05 0.5t/ __ 47
1,1-Dichloroethene 8. 13807 0.17 05 o5/ 0.5 “
1,1-Dichioropropylene 0.19 0. 2¢ 0.21 0.5 o.5-¥ -
1,2-Dibrorno-3-chloropropane 0,076~ 0.5 0.54 10 -2p 1
1.2Dibromoethane 2.682 0,07 0.0 05 ostr 1 ¢
1.2-Dichiorosthane b.082-0, 7 _ 0.11 0sast 1 X
1,2-Dichloropropane O, 08 ~O ¥ 0.14 05 as-/. 380 ]
1,3-Dichicropropane O, (1 O ¥ e 0.11 05 oc1/ - ot
1.4-Dioxane (SW-846 Method 80158) 6,264 T80 TBDY 7 Y
2,2-Dichloropropane « Bty -0, 22 0.11 I A % §
2-Butanone 5,178 0,67 0.70. 3 2-3 917.72
2-Chioro-1,3-butadiene (chioroprene) 6,29 0.40 3 7 14 v
2-Hexanone 6, (86-0S 0.50 i 23 - ~
4-Methyl-2-pentanone 0,102 =0.5 ? 0.59 3 2 1520 o~

6, 762 ~2:% 2.9 5 2- 610 v~
Tep 2.0 10 T8y 220 47 ol
6. 55¢ -¥.5 46 10" ¢-/ 4 4

Actylomtnle : - 0.512 ~ 1,2 13 3 20 37
Allyl chloride (3—chloro—1-propene) & .22 0.22 10 ~» 1800 -
Benzene 3,006 -0.08 0.08 05 254/ 5 <
Bromochloromethane 6,77 -8 0.17 05 a5 1/ - v
Bromodichioromethane 0.cC ¥ -0, 13 0.13 0.5 .5 100 A
Bromoform 0.076 -0./F 0.15 05 0,54/ 85 A

. {Bromomethane 37 -8 ¥z 0.37 05 g5t2 87
Carbon disulfide &N = O 2 0.20 05 o635/ 21
Carbon tetrachloride 0./ -0, r2 0.10 03" g, 0%~/ 017
Chiorobenzene ErE-Niri 0.12 05 a¢{-/ 10
Chioroethane 0,122 ~0,t8 0.19 05 c,sFz 710 o
Chioroform 0,056 -6, 7 0.17 03" 0. k-7 016 A
Chioromethane 0,05 ~0,r5% 0.15 05 6:5T2 15 v
cig-1,2-Dichloroethene Oiry -6.3Y 0.14 05 4.5~/ ©1 7+
cis-1,3-Dichloropropene O.0%% ~0:*S 0.15 0.3*2.051-/ 0.081
089711P 1-25 CTO 0038
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Page 26 of 39
ANALYTICAL METHODS AND LIMITS OF DETECTION
NAVAL SURFACE WARFARE CENTER
CRANE, INDIANA
PAGE3OF8
Laboratory Laboratory Project
Chemical moLaoL™ PQLY i TargetPOL™
(uglL) {ugiL) (ugiL)
Dibromochioromethane O0o0% — O 0.12 05 d.o/ 1 pd
Dibramomethane 6,0Ly-2.22 0.22 050,051/ 3710 A4
Dichlorodiflucromethane 0.666-C. 2 0.20 05 ces{/ 390 |
Ethylbenzene A:O¥E -G 0.11 05 st/ 172 JV
Ethyl methacrylate ;. 235 % 0.31 1 2 550 .
Isobutyl alcohol (SW-846 Method 8015B) ) 56 10 o> 11000 .~
Methacrylonitrile e 0.15 05 & .
Methylene chloride ne22-1.77 1.7 3 /-y 43
Nethyl iodide oo28 0.28 05 o5 -
Methyl methacrylate .29 0.29 2 2| 2800
Propionitrile (SW-846 Method 8015B) 1D 2.2 10 -+g] 6080 «*‘f"
rene 0% 0.08 05 Cs4/ 58 ,,\1.,;0
Tetrachlorosthene 0,08 ~0:12 0.12 05 6.5-F 11 e %
Toluene 0,13 01262 0.13 05 gc-l/ 283 | O°
trans-1,2-Dichloroethene 0, 8le-0.16 0.17 05 6.5V 100 A
trans-1,3-Dichioropropene 0,05% -0, 0.11 05 64 05
trans-1,4-Dichloro-2-butene 0.33 0.34 10 4 10 A
Trichloroethene LO0Z2 -0.5 0.15 0.5 o5]. 1.6 -
Trichiorofiuoromethane 0.3-0.176 0.13 05pc-4 1300 o
Vinyl acetate 0,09% 0. 2/ 0.21 05 512 24803 _f
Vinyl chiofide 0,094-0.22 0.22 05 6tz 2 L
m,p-Xylenes 4 Akl L -0-'Y2 0.13 0.5 4.5, 1.8 LY
[o-Xylene Y 0.10 0.5 1.8 Vv
APPENDIX IX SEMIVOLATILE ORGANIC COMPOUNDS (SW-846 METHOD 8270B) .~ -
1,2 45-TetrachlorobenZene i-3 27 . 100 10
1,2,4-Trichlorobenzene O:dr -2 0.80 2 -1 [ Y ¢
1,2-Dichlorobenzene T INY 0.77 2 44 14 /]
1,3-Dichlorobenzene 0.0% -{,58 0.76 2 -0 71
1,4-Dichlorobenzene 0.L-(.57 0.86 2 I 5 A
1,4-Naphihoquinone |- &.0% 37 10 b- 10 A
1,4-Phenylenediamine 5 2f-20 25 100 4- 6900 ]
1-Naphthylamine le2-3 18 368" -2 10 1T
2,3,4,6-Tetrachloropheno! O.¥z2—-2 12 25" ro 1408
2.4,5-Trichlorophenol .76 1.5 1.5 3 z-r0 683 v
2,4,6-Trichlorophenol 0.75-{,2 12 3 210 2
2 4-Dichiorophenol 863 -2 1.3 3 2~/0 18 v
2 4-Oimethyiphenol Doz — 2125 0.63 P 166.9 e
2,4-Dinitrophenol 0,35 -5 0.12 10 ~-sp 10 g
2,6-Dichiorophenol oG- 3./ 54 5  2-py = 3
2-Acetylaminofiuorene (,35~3 42 12 o 1486 4 rC
2-Chloronaphthalene 0. 3g-2.%% 0.860 2% -t 1 v
2-Chiorophenol 0.662Z -39 1.4 3* 2z 2 /
2-Methyinaphthalene 0.63- 1,79 0.64 3 9.15 <+ 7 ﬂ-"r"‘!—fif _
2-Methylphenol® 0.7-2 0.70 2 -4 1520 e
2-Naphthylamine .22 -y 5.2 B_pte - g
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2-Nitroaniline 0:5% ~i.¢ 0.60 2 259 22
\ @tmphenol 104 —Z 11 5 2- 135 S ‘;f‘?”@} ,
3 2-Picoline 2. 979 9.2 ' 20 fo- 3790 A 5\% W
‘ _ 3.3 -Dichiorobenzidine 55— 2 0.59 -w—n-h_? )

* bbbtk s 2-i.2 25 RO A A "%
3-Mathylcholanihrene 2-3 3.9 12 w-f2 400 g
3-Methyiphenol® 5.867-2 0.70 2 2+ 1800 A
3-Nitroaniline e.c¥- 2712 0.54 2 z2-5¢ - A
4,6-Dinitro-2-methyiphenol 6.31-5% 0.31 . A A
4-Aminobiphenyl -3 34 12 -2 =
4-Bromophenyl phenyl ether 6,31~ % 0.31 T s e R
4-Chloro-3-methyiphenol 6. 66-2 0.66 2 2-9 U719 19
4-Chioroanlline 0.5%-3,013 0.60 2 /o 1218
4-Chiorophenyl pheny! ether 8. 23~2 0.24 wllammmpnpp——
4-Methyiphenol 6 b9- ¢ 0.80 ~ 4 ¢-/d 180
4-Nitroanitine 043 - 2.2 0.59 2 2-54 - A
4-Nitrophenol RS 0.24 10 fo-5j6 36 A

\ 4-Nitroquinoline-1-oxide c,c5 -9 11 100 So-/p0 - A
5-Nitro-o-toluidine 2 -y 8.0 - 1B __fo-i; - i d
QI ——— 3 70 g
Acenaphthene E3¢ 147 0.32 1 g 23 A
Acenaphthylene G. 31y 0.35 1 0 1 P d
Acetophenone 6,576 33 4
" o4 -2.6¥ 0.52 g
{.37-3 4.0 . 4
6.4~ 0.31
g 23-hob 0.24
6. 26 -2 0.25
[ :';g -2z 0.56
. C.51-2 0.55
‘ ISAESGS. G235 0.21
Benzyi alcohol 42 -3 2% 0.62 1 i2¢] 28124 o
Bis(2-chioroethoxy)methane 0.4 - 126G 1.0 5 40 6400
Bis(2-chloroethyl)ether bSL-1t 0.58 17 e 1 ks
Bieg2 i 1,09 2 0.65 i gt
Bis(2-ethylhexyl)phthalate 0.4S- 3,03 0.46 2 i 48
Butyl benzyl phthalate 0.5% -2 0.58 2 110 19 g
* e+ 1o o H1C
[CPywoemen. 02 007 0.20 ¥
;:m'- 1,19 - 2- 3.5 .//
Di-n-butyl phthalate 0. 2§ -3.97 0.28 2 /%o 3 N d
Di-n-octyl phthalate 0t 1269 0.67 2 I d
¥ 6.9C-2.1% 0.52 e
1 Dibenzofuran 0. 29-2 ¢.29 1 jve 13.52 <+ ;3,5%
Diethyl phthalate 0. 1% -2 0.28 2 I 20
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T
y - i, 56 54
._Enimetl'lganﬁnoﬁazobenzene - 2 3.7 15 w-1o0 - ' ‘_
j- Y 17 1G
Dimethyl phthatate 0. 282 0.29 2 2-0 73 v:/
Diphanytamine 0.€-267 3.6 o R s
Ethyl methane sulfonate 0.sl-y 48 16 0-2p — Y
Eﬁorantl'lene E 6139-1:38 034 1 -»| a1 [
Fluorene 645kl 0.75 1 i-jo 10
Hexachlorobenzene 631 tb 0.30 ef lotoet
Hexachlorobutadiene 0153-2.¥ 063 it —————
Hexachloracyciopetitadiene 012-232 0.05 . mtmepmiiios /|
Hexathioroethane - O6: M2 0.71 o R A A8
Haxathloropropene ZTirkp | 4.0 rr————
indeno(1,2,3-cd)pyrene PRI AT 0.32 m/
|isodrin oYq-2 - 34 " \/
" lisophorone 0.45-( - 0.48 I D O
0825 .. 29 S T
I 739 17 R TS R -
D bi-4,0" & 41 16'“"‘]6: R R 4
At : ain o4y-¢.y 4.7 | ) - ¥
n-Nmosodletrwlamine 6. ~ L3 33 —
n-Nitrosodimethylamine 2,967~ 0.44 %
T e — 0,$7-2Z 0.57 v *
n-Nitrosodi-n-propylimine - 0,39-2 0.39 e ——
|n-Nitrosomethyethylamine -Gz g .
[n-Nitrosomorpholine 6135 -5y 53
n-Nitrosopiperidine O 15 -2 a6
tn-Nitrosopyrrolidine 03353 30
‘iNaphthalem e £.43 ~1.$3 063
_|Pentachliorobenzene n.9¢ -¥ 47
Pentachioroethane . ez cthmter 10D 48
Pentachicronitrobenzene 645 7-3,6C a8 -
Pentachioraphenol 0.9 -4.42 0.97
[Phenacetin A 16 D T
Phenanthrene 0.2-1§5 0.34 e e Y,
%_Phennl I 6. 565 -(,§ 1.5 5 21 100
Pronamide €. 7%-3 33 12 o 160 -/
Pyrene g.9-14 0.4 d-#—* 1.
Pyridine O0%-2 1.2 10 p-29q . . 37 ]
Safrole 0% -5 2.7 20 fo-ag 40 :
Tetraethyl dithiopyrophasphate (Sulfotepp) 2-4,7 35 v
Thionazin ¢ 47-2 - 40 100 Ar-2c - v
o-Toluidine ~.3% -8.2 5.2 15 k- A
0,0,0-Triethyt phosphorothioate 2 -, do 486 10%’ .
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APPENDIX 1X ORGANOCHLORINE PESTICIDES and PCBs (SW-846 D 808
Aldnn - .00 3-0. 0. : es”
Alpha-BHC, = 0.007 ~0-063 |0.0026/0.0024 W
" J[Alpha-chlordane ; E &é.00t -—g.oo ¥ | 0.0032/0.0056 A~
Beta-BHC ,00 2. | 0.0027/0.0032 0.03 6, ¢/¢0-6£0.037 v -latha c
4,4-000 — aﬁz.'o'wwf! 0.0063/0.0081 0.05g0!10% 0054 AY oy
. |4.4-DDE 0.0051/0.0068|
¢ [4,45DDT 0.0087/0.0079}. .
 |Deith-BHC 0.0032/0.0038] ...
' [Deidrin " 0.0074/0.0005 | -
[Endosulfan i . 0.0036 .. | .. 0.
Endosulfan‘l‘:'h 0.00810.0098 | .- :.0.
* [Endosulfan te -] 0.00740.0 - O
Endrin . 0.0073/0.0082 | ...
Endrin alde de 0.0074/0.018 |~y
(Lmdane} . 1 0.00190.0028]
: . o] 0.0027/0,0037 ] - o
¥ | 0.0026/0.0028 " il
-} 0,003170.0037.:.. e
£ T _ T L I
' B R, <25 ¥ -] 4 0.0406/0.036
. esmghamee - 6"‘77 . 0 0.7011.1
~ [Arocior-1016 ¥, 0. Voy-5 ./ . | 0.080/0.004
Aroclor-1221 - Y, C.00p .Q.as,-, — | 0.084/0.080 |
Aroclor-1232 b7 0.1 =0.37 0.21/0.23
carers Mfﬁmg . 0.330.37
Arocior-1248 - 4..o. “0./F) 0.1170.061
A Arocior-1254 4 T0.110.11
qQ - |Aroclor-1260 o 036~ 0-07? 0.09510 ™
N 'APPENDIX IX ORGANOPHOSPHORUS PESTICIDES (SW-846 METHg ,
N ) [Sn—- Py o%; i
é [Ethyt parathion ‘ ' .08 ’/
: Famphur = . C AOT? 2604 o.[fa 10 -
\ 2.07% 4.982 o2 /
¢ APPENDIX IX HERBICIDES (SW-846 METHOD a1s1A) ./ y — L
. e}:‘V‘. 24D , BT 0076 | .. 02 o3f/ 70 4
.S 2451 | 2 00087~ 0077 . | 02 0% 30 |/
2451P (Sivex) h.00f ~0.0F | 0017 02 0.7T1%¥ 50 &
[Dinoseb 0.07"%oz | o078 020347 03 V¥V
DIGXINS/FURANS (SW-846 METHOD 8290) ¢ Ca
2,3,7,8-Tetrachlorodibenzo-p-dioxin (2,3,7,8-TCDD) 6.1E-6 . 7 pES E’
1,2,3,7,8-Pentachlorodibenzo-p-dioxin {1,2.3.7.8-PeCDD) [ 224E5 " (5E6 4§ W
1.2,3,6.7.8-Hexachiorodibenzo-p-dioxin (1,2.3.6.7.8-HxCDD) 9.8E-6 5 ol
1,2.34,7 B-Hexad'llorodtbenzo-p-dloxm (1.2,3,4,7,8-HxCDD) 6.1E-6 5EB
Y
. '
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