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Diamond Shamrock

June 20, 198U

Mr. Michael Catania
Director, Office of Regulatory Services
lev Jersey Department of Environmental Protection
CJ-U02
John Fitch Plaza
Labor and Industry Building - 8th Floor
Trenton, Hew Jersey 08625

Beference: Administrative Consent Order UO-18
Modification of Site SraJ.uatlon Plan

Dear Mr. Catania:

OB behalf of Diamond Shamrock Chemicals Company and in
response to your comments on the site eraluatlon plan vMch
ve sutmitted April 19, and in accordance vlth paragraph 6 (b)
of the above naaed order, ve are submitting the attached
modifications. These modifications hare been made in
direct response to both your "General Comments/Concerns"
and "Specific frimr nt i/rnnr rrns". and the format is
patterned to ansver each of your cements specifically.

Overall, ve disagree vlth your suggestion that a grid
system would be aore effective for the 80 Lister Avenue
site than the biased sswpllng approach. We believe
quantification of the dioxin levels and amounts: of other
chemicals on thic site could best be accomplished by our
original plan, but ve have modified the plan to accommodate
your consents.

Additionally, ve have reviewed the Sampling Parameters re-
questing that selected samples be analyzed for TCDF and OCDO.
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aot required by the order, analysis of 10% of
rface samples borings and sediaent saaples haw
ed is the site evaluation plan modifications.

, pl«as« l«t sw know.

V«XT truly yours.

C. Hutton, PE
Corporate Manager

Affairs

»ch.

(12 copies)

sM*w Jersey Ocpartaent of EmriroasMntal Protectloa
=ttaxazdoBS Sit* Mitigation Administration
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Response to Consents in HJDEP Transnittal Letter

Question: Paragraph* 4 and 5 - One of our major concerns is your state-
ment in Section 4.0, .Analytical Procedures oage 4-3, as
follows, "Therefore only samples having; concentrations of
dioxin less than 50 part* per billion will be evaluated for
analysis of other parameters". This is unacceptable and in
accordance with th: Administrative Consent Order, soil
samples both near-surface and borings, as well as sediment
samples, require complete priority pollutant analysis plus 40
and 2.3,7.8-TCDD analysis.

The priority pollutants analysis plus 40 is required regard-
less of the 2,3,7,8-TCOO level. We are aware of the
toxicological concerns of the 2,3,7,8-TCDO above the SO ppb
level, however, a high hazard substance laboratory should
have the capability to perform the analytical preparation of
these samples.

Response: The objective of the site evaluation is to obtain sufficient
data through appropriate sampling and analysis to prepare
feasibility plans for remedial activities. It has already
been determined that dioxin is present at the site (the MDS
site survey found concentrations of dioxin ranging from 60
ppb to 51,000 ppb ia surface samples). Because of these
levels at the surface, health and safety problems could be
created in performing full analysis on all samples. While
the sample preparations are performed under a controlled
environment, two of the instrumental analyses, by their
nature, are not as controllable. The cases in point are for
the direct aspiration of the metals and VOC's. The
aspiration of the extract* during metal analysis are not
totally contained or destroyed. Second, the volatile organic
analysis requires purging of the sample under positive
pressure. This accepted method tends to mist and aerosol the
sample. Therefore, in assessing the site, we will perform
the folloving analyses on surface and near-surface soil
sample*:

• All samples analysed for dioxin

• All sample* taken from cero to six inches and 12 to 24
inches analysed for semivolatile priority pollutant* and
herbicide*

• All sample* taken from tero to si* and) 12 to 24 inches
below 50 ppb dioxin analysed for volatile* and metal*.
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River sediment saaples will be analyzed as discussed in
Response 3-58 and Figure I>-5.

RESPONSE TO GENERAL COMMENTS ,'COSCER.MS

A. Analytical Procedures - Section &

The Standard Operating Procedures (SOP's) for sampling, preparation,
aad analytical methodology by GC/MS for dioxio (2,3.7,8-TCDD) are
inadequate. Specifically, the content of the SOP's aad Section 4 of
the Work Plan present the following problems.

Question; a. Omission of references to all sampling analytical SOP's.

Response: The purpose of the analytical section is to address the
method*/procedures of analysis of samples collected. All
references in the analytical sections to sampling are generic
and intended solely for the purpose of identifying the
applicability of the analytical met hod/procedure to a sample
matrix type.

For purpose of clarification, the sampling section of the
Work Plan (Section 3) contains the sampling SOP's. Attached
is an expanded SOP for wipes which was the area of greatest
concern (Appendix C.I).

Question: b. Variation of sample size from SO grams for scrapes, 10
grams for soils, and 0.5 grams for drtn liquids is a
factor of lOOx and consequently the sensitivity loss must
be examined.

Response; Variation of the sample sise as it relates to sensitivity is
a function on the analytical methodology as it applies to the
•ample matrices and the required detection limit. For 80
Lister Avenue and the adjacent Passaic River, the detection
limits will be related to toe 1 ppb detection limit stated
for the USEPA Dioxin in Soil Methods and Contracts. There-
fore, the instances cited should be adjusted as follows:

Stated

SO grams for scrapes
10 grams for soils and sediments
0.5 gram for organic drum liquids

Adjusted

10 grams for scrapes
10 grama for soils
2 grams for organic drum
liquids

These adjustments in sample volumes are expected to yield
I ppb detection limits as requested in the EPA methods.
Note: this detection limit is assumed sufficiently low for
remedial action levels (to Ve defined by KJDEP) with •
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sufficient safety factor, for which remediation must take
place.

Question: c. Expected and deliverable detection limits are not stated
in any of the SOP's except for scrapes.

Response; The expected detection limits for the methods with fixed
volumes/weights of samples taken for analysis are:

Matrix

Soils and sediments (10 grass)
Scrape (10 grams)
Organic drum liquid (2 graas)
Water

Expected Detection Limit

1 ppb
1 ppb
1 ppb
10 ppt

Other samples (air and wipes) are collected on a media. The
•edia is then totally extracted and prepared for analysis.
Therefore, the method detection limit is dependent on the
amount of matrix sampled by the media. For air samples, the
detection limit is based on the volume of air sampled, as
discussed below. The analysis will be reported as the amount
of dioxia found per unit volume of air sampled. The wipe
sample detection limit is based on the area wiped and will be
reported! as the amount of dioxin found per unit area wiped.

The delivered detection limit is based on a 2.S to 1 signal
to noise ratio for samples reported as nondetected. For
samples with positive identifications, the response
concentration is reported in lieu of a detection limit.

Question: d. Analytical error in 4.17 - wipes, wherein the solvent for
~~~~~ ~ the wipes is not stated to be used before taking a 100

square inch sampling surface wipe. Since in excess of
ninety sampling events are wipes, the importance of
having a correct SOP cannot be overstated.

Response: The analytical section's purpose is to address the methods/
procedures of analysis of samples collected. All references
in the analytical section to sampling are generic and
intended solely for the purpose of identifying the applica-
bility of the analytical method/procedure to a sample matrix
type. However, for clarity, the wipe SOP is expanded as in
Appendix C.I (attached). The solvent specified is hexane.

Question; e. Analytical error in 4.13 - water, wherein the spiking
solution is given as 100 ml. This is incorrect; the
• pike should be 100 wl. Again, the importance of having
• correct SOP cannot be excused.
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Rospop.se: The typographical error is so noted and will be corrected to
read "100 ul.

Question: f. Miss ing the SOP's for the non-specific TCDD analysis with
supporting references. The use of other than an isoaer
separable column for 2.3,7,8-TCDD is not recommended.

Response: The nonisomer specific TCDD analysis was "proposed" for
ut i l i zat ion after an appropriate nueber of actual site
analyses were completed and verified to contain only 2,3,7.8-
TCDD or a high percentage thereof. Until this information is
obtained, the analysis will be 2,3,7,8-TCDD isoner
specific.

Question; g. QA/QC SOP's are incomplete as they relate to wipes
wherein a blank surface of aluminum foil is to be pro-
cessed spiked and unspiked Co show the effectiveness by
recoveries of wipe techniques employed.

Response: The wipe techniques referred Co by che stapling plan have
been utilized in a number of sampling campaigns under the
auspices or scrutinization of scace and federal agencies.
These methods have been accepted as representative of surface
contamination.

To fully evaluate the wipe procedure would require a uniform
application of TCDD for a surface similar in texture and area
as that to be wiped. We are not aware of a method that woold
be suitable for the application of TCDD ia consideration of
its toxicicy.

Question; h. QA/QC SOP's are incomplete a« they relate to wipes,
wherein detailed techniques for Caking wipes should b«
stated and referenced.

Response: The wipe sampling SOP is expanded and included as Appendix C.I.

Page 2 - General Paragraph

Our review of Chose portions of Section 4 concerning Che
organic priority pollutants indicates omissions and confu-
sion. Specifically, the following areas are highlighted for
your attention:

Question; a. Analyce lists, checking che volatile* in Appendix 4.O-1,
p. 4-8 do not match with table 4.2-2, p. 4-110.

Response; The analyte lists in Appendix 4.0-1, Page 4-6, as addressing
Che priority pollutants was generated from the original
listing of analytea as published by Ch« DSEPA. The analyte
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list of Table 4.2-2, Page 4-110, is the analyte list of the
analysis as requested by the USEPA under the Contract
Laboratory program. It reflects the current listing of
priority pollutants plus the hazardous substance list. The
first list was presented as a reference to the requirements
of the consent decree and the second list as to the analytes
of the organic analysis.

For clarification purposes, Appendix 4.0-1 will be removed.
The lists associated with the analytical methodologies are
the analytes that will be analyzed for in this program.

Question: b. SOP's are inadequate in detail, are not referenced and
cited sub-SOP's such as EMSL-LV Procedure No. 2 are
stated without indicating where the document is located
in the Work Plan.

Response; The analytical section of the Work Plan was prepared to
present each major analysis type as a complete section (i.e.,
dioxin, organic priority pollutants, inorganic priority
pollutants, asbestos, ambient air). Each section present*
how the analysis will be performed by referencing the appro-
priate published methods that will be utilized. If standard
methods were not available, prepared procedures th«t have
been utilized in the laboratory are presented. For tiie
situations utilizing standard EPA reference methods, the
opening narrative is to summarize the methods and their
application followed immediately by copies of the standard
methods.

For the organic priority pollutants, the referenced methods
are those required for performing contracted priority
pollutant analysis for the USEPA. The Cerritos laboratory is
currently under contract to the USEPA for these services and
has been participating for the previous three years in the
contract laboratory prograa. The methods and subsequent
modifications of this program represent the most current
collective EPA analytical techniques*

The analytical methods referenced are included in the analyt-
ical methods section of the referenced contract document
included in the Work Plan (Page 4-271). However, for clar-
ity, a narrative of the methods follows with the attachment
of copies of the referenced methods (Appendix B). The
Contract QC found in Exhibit E of the Work Plan document
beginning on Page 4-344 is in effect as stated in the organic
section of the Work Plan.
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Response: Analytical Methods - Samples are prepared and analyzed
(Cont"d.) according co the following EPA methods. Modifications Co

these methods have been noted in this text. Where incon-
sistencies occur between this text and references, this text
has precedence. See references below:

if " 5 =
I ° ?-«• 3-5- 3= • • n

Analyte Categories

Volatile Organic!

Matrix Method References

ivolatile
Organic*

Organochlorine
Pesticide* and
PCBs

Chlorinated
Herbicide*

Water
Soil

Water
Soil

Water
Soil

Water
Soil

EPA 624
Modified 624, jnd
Modified EMSl-Ci Procedure

Revised EPA 625
Modified EMSL-LV Procedure

No. 2 and Revised EPA 625

Revised PA 608
Modified EMSL-LV Procedure

No. 2 and Reviled EPA 608

EPA 615
Modified EPA 8150

Additional references not included in this submission:

EPA Method 625 has been revised by EPA to combine
Base/Neutral and Acid extract* immediately prior to
analysis, by Fused Silica Capillary coluan.

EPA Method 608 h?s been revised by EPA to include second
column analysis on Fused Silica Capillary Column.

EPA, "Test Methods for Evaluating Solid Waste
Physical/Chemical Method*."

EPA-600/4-82-029, "Handbook for Sampling and Sample
Preservation of Water and Waitevater."

EPA-600/4-79-019, "Handbook for Analytical Quality
Control in Water and Uastewater Laboratories."

Sample* are initially assumed to be low concentration unlas*
prescreening or observation of the sample indicate* the
pretence of compounds ac medium concentration. Observation
include* odor, color, and any other physical propertie*.
Solid •ample* are routinely screened for BNA and pesticide
fraction*. A low sample which require* dilution to medium
level for good quantvtation a* a medium-level «ample.
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Response:
(Cont'd.)

A. Volatile Organic*

1. Water - Staples are prepared and analyzed by EPA
Method 624. Samples requiring dilution are diluted
with organic-free water and analyzed. Preparation
for low- and medium-level saaples is the same
(Appendix B.6).

2. Soil - Samples are prepared and analyzed by EPA
Method 624 modified for soil samples. The specific
preparation depends on whether • sample contain*
volatile organic compounds at low or medium
concentration (Modified EMSL-Ci Procedure,
Appendix B.7).

a. Low Concentration - One gram of samples is
weighed into a soil VOA tube; 5 ml of organic-
free water is added; the sample is spiked with
the Internal Standard/Surrogate solution; and th«
sample is purged according to CPA Method 624.

b. Medium Concentration - One gran of sample is
weighed into a soil VOA tube; 5 ml of contamina-
tion-free nethanol is added; the sample is
extracted; 50 ul of methanol extract is added to
5 ml organic-free water in a water VOA tube; the
• ample is spiked with the Internal Standard/
Surrogate solution; and the sample is purged
according to EPA Method 624.

B. Senivolatile Organics

1. Water - Samples are prepared and analyzed by CPA
Method 625. The specific preparation depends on
whether • sample contains temivolatile compounds at
low and medium concentration (Appendix B.8).

a. Low Concentration - One liter of sample is pre-
pared and analyzed according to revised EPA
Method 625.

b. Medium Concentration - One ml of sample it
extracted with raethylene chloride at neutral pH;
the extract is dried through sodium sulfate;
concentrated; and analysed according to revised
CPA Method 62S. This extraction yield* one BNA
extract and no combining of B/M and acid extract
is needed.

Oo
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Response: 2. Soil - Samples are prepared and analyzed according to
(Cont 'd.) Modif ied EMSL-tV Procedure No. 2. The specific

preparation depends on whether a sample contains
extractable conenounds (SMAs or pest ic ide/PCBs) at low
or medium concent rat ion. Because the soil prepara-
tion method for extractables requires only one
extraction for all fractions (BNA, aesticide/PCB* and
TCOD), the soil samples for which one or both
extractable fractions screened medivmi are prepared
and analyzed a* medium-level samples for all
extractable fractions (Appendices B.9 and B.10).

C. Organochlorine Pesticides and PCBs

1. Water - Samples are analysed by EPA Method 608. The
specific preparation depends on whether a sample
contains orgaoochlorine pesticides and PCBs at low or
medium concentration. If necessary, samples are
cleaned with s«lfuric acid and mercury to remove
interferences with detecting and quantitating PCBs.
(Appendices B.ll and B.12).

a. Low Concentration - Ctae liter of sample is
prepared and analysed according to EPA Method
608.

b. Medium Concentration - One ml of sample is
extracted with methylene chloride at neutral pH;
the extract is dried through sodium sulface;
concentrated; preparation completed according to
EPA Method 608; and analysed according to EPA
Method 608.

2. Soil - Samples are prepared and analysed according to
Modified EMSLHLT Procedure No. 2. The specific
preparation deoenda on whether a sample contains
extractable compounds (BSAs or pesticide/PCBs) at low
or medium concentration. Because the soil prepara-
tion method for extractablcs requires only one
extraction for all fractions (BNA, pesticide/PCBs,
and TCDO) the stoil samples for which one or both
extractable fractions screened medium are prepared
and analysed! as -medium-level samples for all
extractable fractions (Appendices B.9 and B.10).

D. Chlorinated Herbicides

ooro

Water - Samples are prepared and analysed according
to EPA Method 615. Low and medium samples are pre-
pared the same way and the resulting extract is
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Response: d i lu ted as needed. EPA Method 615 does not address
(Cont 'd.) the subject of low or medium level (Appendix B.8).

2. Soil - Samples are prepared and ana lyzed according to
EPA Method 8150. Low and medium samples are prepared
the same way and the resul t ing ext ract is d i l u t e d as
needed. EPA Method 8150 does not address the subject
of low or medium level (Appendix B.13).

Question: c. EPA's Invitation for Bid (IFB) contract citations are not
properly referenced and nay not be satisfactory for all
matrices especially water and wastewater. The July 1982.
EPA 624, 625 methods are appropriate.

Response: The EPA Methods 624 and 625 are enbodied in the methods
utilized in the performance of the analytical procedures.
The methods are included as references for the response to
(b) above. The reference to the methods incorporated in
preparing the analytical procedures is on Page 4-278 of the
Work Plan.

Question; d. QC acceptance limits are not referenced for surrogates.

Response: The following is the current acceptance l imits for surrogates
as required by EPA. These limits are periodically updated by
EPA as interlaboratory data are evaluated.

Volatiles

l,2-Dichloroethane-d4
Toluene
4-Bromo f1uorobenrena

Base/Neutrals

Nitrobenzene—d5
2-Fluorobiphenyl
p-T«rphenyl-dl*-

Acids

2-Fluorophenol
Ph«nol-d5
2,4,6-Tr ibro«ophenol

Pesticide*

Dibutyl chlorendate.

Z Water
Recovery

77-120
86-119
8S-121

41-120
44-119
33-128

23-107
15-96
20-105

64-114

Z Soil
Recovery

64-129
69-127
61-122

24-115
37-120
28-133

24-111
20-106
11-102

0-205
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Question: e. 1,2,3.4-TCDO is listed as an internal standard on p. 4-
147 and as surrogate on 124-148 and on d e l i v e r a b l e * .
This is unacceptable, since the deliverable surrogate
shall b« 3 7Cl4-2,3,7,8-TCDD.

Response: As the isoaer specific analysis is to be performed, no effort
was intended to ctilize the dioxin screen of the contract
laboratory pro?ra». The dioxin section wil l only apply for
the analysis of 2,3,7,8-TCDD and all implications of the
organic section to analysis of dioxin will be deleted.
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Question: f. Misspelled analytes

p. 4-111 - 2 -pro pane •» 2-propa
p. 4-143 - pbospene » phospine

IFT - PF8

4
if

I

Response: The typographical errors are so noted and will be corrected.

Question: g. SOP's for all criteria to be achieved watt be stated
~~" "~~ including surrogates and aaalyte spikes.

Response: The QA/QC portion of the organic section (4.2.5, Page 4-114)
sumnarites the QC expressed in Exhibit E (Page 4-344) of the
Work Plan. The stasnary presents the key itots that are
currently required and delivered to the USEPA.

The following i« a list of the Matrix spikes used and their
currently anticipated recoveries according to the USEPA. The
surrogates are listed with the current expected recoveries
according to the USEPA.

Volatile Organic*

Aaalyte Spikes
1,1-Oichloroerhylene
Ttichlorocthyleae
Bensene
Toluene
Chlor

Surrogates
1. 2-Dichloroettume-d4
Tolw««e-dS
4-Br ouo fl vo

Z Water
Recovery

61-145
71-120
76-127
76-125
75-13O

77-120
M~I19
8S-121

Z Soil
Recovery oo

10
62-137
66-142
59-139
60-133

f4-129
69-127
61-122
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Response:
(Cont'dD
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Question;

Base/Neutrals

Analyte Spikes
1,2,4-Trichlorobenzene
Acenaphthene
2,6-Dinitrotoluene
Di-n-butylphthalate
Pyrene
H-Nilrosodi-n-propyla»ine
1,4-Dichlorobenrene

Surrogates
Nitrobenzene-d5
2-Fluorobiphenyl
p-Terpbenyl-dl4

Acids

Analyte Spikes
Pentachloropheool
4-Chloro-3-«ethylphenol
Phenol
2-Chloropheaol
4-Nitrophenol

Surrogates
2-Fluoropheaol
Phenol-d5
2,4,6-Tribro«ophenol

Pesticides

Analyte Spike*
Lindane (ganma-BHC)
Heptachlor
Aldrin
Dieldrio
Cndria
p.p'-DDTT

Surrogate
Dibutyl chlor«Adat«

39-98
46-118
24-96
U-117
26-127
41-116
36-97

41-120
44-119
33-128

9-103
23-97
12-89
27-123
10-80

23-107
15-96
-20-105

56-123
40-131
40-120
52-126
56-121
38-127

67-114

38-107
31-137
28-89
29-135
35-142
41-126
28-104

24-115
37-120
28-133

17-109
26-103
26-90
25-102
11-114

24-111
20-106
11-102

46-127
35-130
34-132
31-134
42-139
23-134

0-205

11

P»g« 3 - general Faragraph: In • unary, the present at io« of
the organic priority pollutants is not in « form that will
•How further evaluation and is not acceptable to the NJDCP.

•t are requiring that the Work Plan indicate that for each
Mt of 20 samples collected that split samples be provided to
tte QSC to »« aa>alyced ii»*»v*n**«tly by the sUDCP. 1h«
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speci f ic saaples to be split w i l l be determined by the
HJDEP's OSC or other representatives. In addition, for each
set of 20 saaples that you analyzed, a "spiked" staple as
well as a blind dupl icate oust also be analyzed .

A. Duplicate Samples

One (1) of every twenty (20) samples should be taken in
duplicate and analyzed separately for the appropriate
•atrix type of naterial sanpled on site. (i.e.. water,
•oil/hydrosoil/sediment, waste).

A complete set of Quality Assurance blanks must accompany
each day's saaples for each matrix collected.

B. Travel/Trip Blank

A travel blank consists of a set of sample containers
filled with laboratory demonstrated analyte free water.
(This water preferably should be of the same quality as
the method blank water used by the laboratory performing
the specific analysis.) These travel blank* should be
handled, transported, and analyzed in the same Banner as
the saaples acquired that day.

1. A set of travel blanks oust accompany all soil,
hydroaoil, sediment saaples one each day of sam-
pling. At a minimum, purgeable organic blanks are
required. Additional parameter blanks may be
required in specific cases. HJDEP will review the
submitted QA. Plan and determine applicability of
blank*.

A set of travel blank* must accompany all waste
samples on each day of waste sampling. At a minimum,

Response:

purgeable organic blanks are required on waste
sample*. Additional parameter blanks may be required
in specific cases. NJDEP wil l review th« submitted
QA Flam and determine applicability of blanks.

These requirement* must be met for all matrices) on each
day of sampling and/or with each sample container
shipment or suite of sampling.

The <tork Plan had specified a duplicate, spike and method
blank a* appropriate for the matrix and analyte* of inter-
est. The QA/QC plan will be modified to include a blind
duplicate and sample spike per 20 analyse*. The*e change*
•re reflected in the amended QC plan in Appendix f-15
(attached). Due to the possible eight analysts that can be

oo
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performed on a single sanple, the blind duplicate and sample
spike are in i t ia ted at the laboratory QC coordinator leve l .
This approach allows the noat thorough and contro l led cover-
age of each analysis type. It w i l l a lso generate a
s u f f i c i e n t amount of data on each analys is type for val id
statist ical evaluation.

In accordance with the consents, the spike material that will
be needed for SJDEP is for each matrix and analysis type
( i .e . , saivolatile priority pollutants, volat i le priority
polluants, pesticides, herbicides, dioxin, metals, cyanides,
phenols) to adequately QC the analyses.

Question: B. Saapling

Response:

Question:

Response!

As presented in the Work Plan, a nuaber of general sam-
pling prograas will be performed on the site and are:

1. chips, wipes and scrapes
2. oeatr surface saapling
3. borings
4. aoaitoring wells (See Specific CoBawnts/Concems)
5. sediaent sanpling (See Specific CoBBents/Concerns)

The chips, wi; and scrapes are self-explanatory and are
This approach isbased upoa a "bias sampling" approach,

acceptable to the department realizing that you are willing
to consider large areas i.e., one complete side of a building
as being totally contaminated to the degree exhibited by
those bias samples. However, results indicating non-
detectable levels will require further sampling ap.d
verification of previous noodetectable levels.

All analyzed results will be evaluated with respect to sur-
rounding data. Based on this, appropriate actions will be
proposed for implementation as part of the remedial action
plan which oay include additional sampling for verification
of noodetectable results using different sacpling matrices.

The near surface sampling consists of saapling at a depth
froa 0 inches (grade) to 60 inches. Discrete samples are to
be collected from 1) 0 to 6 inches, 2) 6 inches to 12 inches
and 3) at ooe foot increments down to 60 inches deep. The
samples collected should be representative of the depth rang*
being sampled i.e., composite of the sample depth range.

Saaples will be representative of • given depth range (see
response Item 3-39).
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Quest ion: Further, in general, samples should be collected at each
significant change of geology/composition of soil, stained/
discolored soil and/or the presence of organic*.

Response: Samples will be taken continuously throughout the depth of
each hole. Samples will be split if lithological changes or
physical variations are observed (see response, Item 3-39).

Question: Analysis consisting of priority pollutants and dioxin
(2,3,7,8-TCDD) must be performed on the samples from 0-6
inches, 6 inches to 12 inches and 12 inches to 24 inches.
All samples taken below the 24 inch depth (24 inch to 60
inch) are to be held for analysis (dioxin) subject to the
results of the upper increment sample range*.

Response: See response below.

Question: With respect to the sampling plan for the near surface joil
investigation, the NJDEP is concerned that the biased sam-
pling approach that you have proposed will not be sufficient
to adequately assess the extent and magnitude of contamina-
tion. We believe it is critical that the site investigation
phase be able to accurately quantify the amount and degree of
contamination. This is important from a public health
perspective as well as in selecting the most appropriate
remedial action. For these reasons the biased saapling
approach is unacceptable.

Consequently, we are rejecting your proposed sampling plan
•nd requesting that you revise the plan to include a system-
atic (grid system) sampling program, this systematic
sampling plan may be supplemented by the biased sampling
points that you have identified. It may also be desirable to
choose biased locations based on the least likelihood of
finding contamination.

Ac this time we are recommending that a grid system, such as
the SO by 50 grid stated in the AGO be utilized. We are also
requesting that you quantify the statistical probability of
measuring a concentration of greater than 1 ppb 2,3,7,8-TCDD
within the area of a grid, given that the contamination at
each node of that grid is less than 1 ppb. If the statisti-
cal probability of this event is sufficiently low, the NJDEP
may consider the entire grid "clean" based on the four
measureaents made at the nodes of the grid. However, if the
statistical probability is unacceptable or cannot be deter-
mined, NJD"° will require that an additional sample or
samples be t. ..en within the grid to verify that the grid is
"clean".
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Moreover, you should e x p l i c i t l y indica te tha t i f any one data
point collected at the nodes of grid is greater than I ppb
tha t , in the absence of any add i t iona l sampl ing w i t h i n the
grid, the en t i r e grid w i l l be considered con tamina ted .

Response: NEAR-SURFACE SOIL SAMPLING PLAN

A near-surface soil sampling program w i l l be performed on the
project site to obtain soil samples for chemical analysis .
The EPA (EPA, July 1982, Test Methods for Evaluat ing Solid
Waste, SW-846, not attached) provides guidelines for
developing a sampling program. The guidelines describe how
to obtain representative samples and how to estimate an
appropriate number of samples Co be analyzed. The objective
of the sampling plan is to estimate chemical characteristics
for the purpose of comparing those characteristics to
applicable regulatory thresholds and to selecting remedial
actions if required. As the guidelines state, generally,
high accuracy and high precision are required if contami-nants
are present at a concentration close to regulatory
thresholds. Alternatively, relatively low precision can be
adequate if contaminants occur at levels far below or far
above their applicable thresholds. A well-designed sapling
program makes use of preliminary information to estimate the
approximate number of samples to collect. It also analyze*
such samples in a phased manner to optimize the e f for t . This
type of prudent procedure allows for analysis of the appro-
priate number of saaples needed to evaluate remedial actions
and avoids unnecessary expense. More samples can
subsequently be obtained using this approach if necessary.
The near-surface soil sampling program proposed uses a
systematic random sampling plan to collect data from 20
locations on the site. These locations are shown in
Figure t>-4 (Appendix D). The number of locations and their
method of selection are described below. The approach used
follows the EPA guidelines and makes use of the 50- by 50-
foot grid. The number of locations is anticipated to provide
the precision required to within the confidence interval
(i.e., 80 percent) suggested by the guidelines.

A total of 60 saaples will be analyzed for dioxio fro* the
systematic random sampling consisting of three samples for
each location from zero to 6 inches, 6 to 12 inches, and from
12 to 24 inches. A total of 40 samples wi l l be analysed for
priority pol lutants plus 40 consisting of two samples for
each location from zero to 6 inches and from 12 to 24
inches. Each sample wi l l be a composite and split, if
required, of the sample depth range. In addition Co the
systematic random sampling, other selected locations as shown
in Figure D-4 (biased samples) wi l l also be taken and
analyzed for dioxin only.
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SYSTEMATIC RANDOM SAMPLING PLAN FOR SURFACE SOIL SAMPLING

EPA (Test Methods for Evaluation of Solid Waste, Physical/
Chemical Methods , 1982) recommends us ing ava i l ab le da ta to
help de te rmine how many samples should be analyzed. For the
surface soil sampling, samples from nine locations were
analyted by NJDEP with resul ts as follows:

SAMPLES WITH CONCENTRATIONS 1 PPB OR GREATER ON SITE
5/27/83

TCDO CONCENTRATION (opb)

INITIAL REPEAT

69

SAMPLE SAMPLE
NUMBER LOCATION

1 Adjacent to bulkhead along
Passaic River at north end
of site

2 South side of Building No. 1

3 Adjacent to bulkhead along
Passaic River at north end
of site

4 Under storage tank at
northwest corner of site

5 Near railroad siding,
western edge of site

6 Adjacent to storm drain near
tall stack northeast corner

7 Adjacent to railroad tracks,
southwest entrance

8 Adjacent to railroad track*,
southeast entrance

9 Adjacent to railroad tracks,
southern gate

Notes: (a) Nine sample* were collected.
(b) NG • Did not pasa EPA Monitoring Management Branch QA/QC

requirement*.

NG

305

NG

427

NG

68

88

60

too
560

1,000 duplicate

>5 1 , 000

530

680

100
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Following the procedures descr ibed in the KPA methods book,
the d a were f i r s t t r a n s f o r m e d u s i n g a I ^ g j g t ransforma-
t ion . Levels far the sane loca t ion were averaged to produce
one number or each location. The resulting numbers were
1.84. 2.00. 2 . 7 5 , 4.71, 2.68, 2.83, 1.83, 1.97. and 1.78.
The mean of these numbers is 2.49 and the standard deviat ion
is 0.937. Us ing the 0.937 es t imate , if ve desire to compare
contaminant level* to wi thin a factor of 2 of 1 ppb, we
perform the EPA calculations as follows:

RT (Regulatory Threshold) • I ppb

X (Potential Concentration) • 2 ppb

Iog10(l) - 0; log1Q(2) - 0.301

A - 0.301 - 0 • 0.301

a (number of samples) • t 20*

where • " U.937; t JQ • t-statistic for 80? confidence for n
samples

n - 9.689 t*2Q

The solution from the t-tables is n » 18 samples. Twenty
samples are anticipated to provide sufficient accuracy, if
levels are above 2 ppb or below 0.5 ppb. Every third node
beginning with 1A Chat was available for surface sampling was
selected as per the systematic random sampling plan.

Question: The boring program, and subsequent monitoring well installa-
tion, require continuous split spoon sampling for the entire
depth of all of the borings. The Phase I boring program will
allow determination of the site stratigraphy to a depth of
approximately 10 feet to IS feet along with continuous sam-
pling throughout this depth. The locations of the borings
mu*t not coincide with the near surface sampling locations.
The Work, Plan indicate* that selected saaple* from these
boring*, based upon visual inspection, will be submitted for
priority pollutant and dioxin analysis. It i* recommended
that, at a maximum, a composite sample (6 inch increment) be
taken in the depth range of seven (7) to ten (10) feet from
each boring location. This sample should be submitted for
both priority pollutant and dioxin analysis.

Response: The design of the boring program i* presented in response to
Item* 3-40 and 3-43. Composited six-inch sample* from depth*
between seven and 10 feet w i l l be analysed for dioxin and
priority pollutant*.
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Q u e s t i o n : C. IT Labora to ry C e r t i f i c a t i o n / V O H o l d i n g Tines:

In accordance with your le t ter of May 14, 1984 to Mr.
Michael Can tan ia it is our unders tand ing that IT
Corporation (Knoxvi l le - Directors Drive) is an accepta-
ble laboratory for the performance of 2,3,7,8-TCDD
(dioxin) ana lys is . Fur ther , it was indica ted during our
meeting that the seven day extract ion time for seai-
volatile organics, as required by the USEPA, will not be
a problem wi th you. Samples must be collected, shipped,
screened for dioxin and extracted for the organic param-
eters within seven (7) day* of collected. No exceptions
will be permitted.

Response: For soil samples with dioxin below 50 ppb, the seven-day
holding period will be applied.

Question: D. Sampling Parameters

In accordance with the Administrative Consent Order, all
wipe, scrapes and chip samples are to be analysed for
2,3,7,8-TCDD. All other samples are to be analyzed for
priority pollutant plus 40 and 2,3,7,8-TCDD. In addition
we request that 10Z of the near surface samples, boring
samples and sediment samples be analyzed for 2,3,7,8-TCD?
(tetrachlorodibenzofuran) and octachlorodibenzodioxin
(OCDD) wherein appropriate SOP's for these compounds will
be required - equal to the SOP's for 2,3,7,8-TCDD.

Response: The response to sample analyses for priority pollutants is
answered elsewhere in the responses (Page 1). In regard to
the requested analysis of 10 percent of the near-surface
samples, borings, and sediment samples for 2,3,7,8-TCDF
(tetrachlorodibenzofuran) and octachlorodibenzodioxin (OCDD),
these additional analytes will be added at this level. The
samples for the analysis will be selected prior to the anal-
ysis so that the appropriate surrogates may be added. Draft
SOP's for these analyses are included in Appendices B.16 and
B.17.

Question; B. Health/Safety

Item E.I -We recommend that an occupational physician in the
Newark area be identif ied for those situations involving an
accident/injury causing potential contamination. Dr. Kenneth
Rosenman, Occupational/Environmental Health Service Director,
NJDOH can be called for assistance in this matter at 609-984-
1863.
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Res&onse: An occupational physician in the S«wark area has been identi-
f ied for those s i t ua t i ons involving accidents/injuries with
contamination. This physic ian is:

Dr. Steve Marcus
201 Lyons Avenue
Kewark, NJ 07112
201-926-7443

Question: Item E.2 - The broad scope of the Community Public B-alth
Protection (2.0.2), Health and Safety Plan (2.0.4). Site
Security (2.0.5), and Sampling (3.0) portions of the Work
Plan require specific details. These details should be
presented in "Standard Operating Procedures'* which must be
available on-sice, be ful ly understood by all on-site person-
nel and be followed "by-the-numbers". During our meeting you
indicated that these detailed documents exist. Please
include these documents as an appendix to the Work Plan. See
Specific Comments for further details.

Response: The Community Public Health Protection (2.0.2), Health and
Safety Plan (2.0.4), Site Security (2.0.5), and Sampling
(3.0) portions of the Work Plan have been expanded to include
specific details. These procedures will be discussed during
the training sessions and will be available on site. The
specific details are discussed later as specific responses in
Appendix A, with the exception of the site security plan.
The site security plan will be amended to include that all
persons entering the site must sign a "check in/check out"
log.

Page 6 - Specific Comments/Concerns as related to Work Plan pages are
responded to as follows:

Question: Item 1-4 - Indicate the boundaries of the 1.8 acre and 1.6
~"~~~~ ~~ acre portions of the total site on Figure 1-2.

Response: The boundaries of the 1.8 and 1.6 acre portions of the total
site are shown in Appendix D as Figure D-l. This figure is
as transmitted in the June 10, 1983 submittal to Mr. Michael
Catania of NJDSP from Mr. James Uorthington of Oiamond
Shamrock. The submittal, entitled, "Report on Lister Avenue
Facility," summarized and over-viewed the history and
operations at the former Diamond Shamrock site.

Question: Item 1-4 - Indicate the boundaries and location of the park-
ing lot on Figure 1-2. Is this area the Sergeant property,
east of the siteT
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Response: The location of the parking lot is shown in Figure D-l
(Appendix D). The lot, used by employee! to park their
vehicles, w«s located on the Sergeant property east of the
site. This figure was also taken from the June 10, 1983
submittal to NJDEP.

Question: Item 1-6 - Indicate and present by a separate figure the
chronology of the construction of structures/buildings froa
1951 through the 1960 explosion to the 1967 plant expan-
sion. This should also include a chronology of ground
surface modifications/expansions.

Response; A layout of the site before the explosion in 1960 is shown in
Figure D-2 (Appendix D). A chronological history of process
and plant changes is presented in Table D-l. Both of these
attachments were also taken from the June 10, 1983 sdbmittal
to NJDEP.

Question: Item 1-7 - Identify saaples indicated in Table 1.2-1 on
Figure 1.2-1. Additional samples taken by NJDEP, EPA or DSCC
must also be included i.e., two saaples taken by NJDCP (April
1983) and DSCC Sergeant property (parking lot?) saaples, if
appropriate.

Response: Samples taken on the site May 27, 1983 and summarized in the
Work Plan Table 1.2-1 are keyed to the site plot plaa in
Appendix D as Work Plan Figure 0-3. Additional NJDEP samples
can be added if the results are made available to Diamond
Shanrocfc. New saaples have been taken from the parking lot
on the Sergeant property site.

New saaples in the area of the proposed decon area were taken
on June 1 and are reported in the responses below.

Question: Items 2-1 and 2-19 - Zones of contamination i.e., contami-
nated, contamination/reduction, clean, should be determined
based upon present site data and clearly indicated oa
Figure 1.2-1 or some other separate figure. Also, present
discussion concerning adjustment of these tones considering
the proposed use of the office as a command post and
subsequent operations to allow use of this office.

Response: The tones of contamination have been determined and are
outlined in Appendix A.3. Samples were taken in this area oa
June I, 1984 and results show dioxin contamination to be
nondetectable (at less than 1.2 nanograms per 100 cemtimeter
squared wipe). During this assessment activity, the decon-
tamination area outlined will not be adjusted. The office
will not be utilited as a command post or decontamistation
area.

ooro
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Quest ion:

Response:

Question:

Response;

Question;

•J

Response;

Question:

Iteo 2-1 - P rov ide at a oinimum, a desk, locking f i l i ng
cabinet and keys and one separate telephone line for use by
the NJDEP on-tcene coordinator.

An o f f i c e t ra i le r wi l l be located at the entrance to the si te
and wi l l be furnished with o f f ice equipment. Piacoad
Shanrock, Diamond Shaarock's con t rac tors , and XJO£P will
share the the fac i l i t i es . A f i l e drawer will be made availa-
ble to NJDEP. Three phone lines will also be available for
coaaon use.

Item 2-5 - Include ITSEPA and HJDEP 24-hour
numbers.

ergency response

The tJSEPA and NJDEP 24-hour emergency response numbers will
be included for those agencies to contact in the event of an
emergency. The numbers are as follows:

HJDEP - (609) 292-7172
DSEPA - (201) 548-8730

Item 2-5 - The presentation on precautions for preventing
contamination from leaving the site is inadequate and should
be expanded, i.e., plan for runof f control should either be
all inclusive (entire perimeter) or based upon actual sur-
veyed elevations (runoff patterns). This section on health
preservation should be a separate document (appendix), able
to stand alone. The sampling teams must be specifically
directed to avoid and/or minimize the generation of airborne
contaminants. Describe in detail procedures/apparatus that
will be used.

The preparation of a separate preliminary contingency plan
document must be prepared in conjunction with the City of
Newark and NJDEP. We will schedule a briefing for the City
of Newark and subsequent preparation/fine-tuning of this
contingency plan.

The precautions for preventing contamination from) leaving the
site has been expanded and is now a separate document
(Appendix A .3 ) . Please contact us when the briefing has been
scheduled with the City of Newark for the preparation/fine
tuning of this contingency plan.

Item 2-6 - In the event of an injury or accident which causes
potential contamination, medical tests, such as central
nervous system peripheral neuropathy tests or liver profile
blood tests should b* specified in addition to the
"Supervisor Employee Injury Report".
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Response: An occupat ional phys ic ian has been i den t i f i ed and made aware
of the contaninants present . Page 2-6 of the Work Plan wi l l
be amended to include a procedure for not i fy ing the physician
of an ace iden t / i n ju ry with potential c o n t a m i n a t i o n , and the
suspected contaninant. The physician w i l l make a profes-
sional decision as to the appropriate medical test to screen
for. The amendment will read as follows: "If there is
potential contaminat ion of an employee, the occupational
physician will be contacted by the health and sa fe ty repre-
sentative on site to in fora the physician of suspected
contaminants." The occupational physician to contact is:

Dr. Steve Marcus
201-926-7443

The physician will coordinate emergency actions with the
hospital.

Question: Iteia 2-16 - In addition to TCDD, all other suspected hazards
should be identified and appropriate toxicological data
presented (see paragraph B, page 2-17).

Response: The raw products and the finished products for this sic*
while under the control of and operated by DSCC were:

Raw Products

Acetic acid
Acetic anhydride
*Acetaldehyde
* Benzene
*Monoc hlorobentene
Tetrachlorobentene
*Chlorosulfonic acid
Methanol
*0leum (20Z)
Phenol

Sulfuric acid
Dimethylaraine (40Z)
Triethylanine
Chlorine
2-Ethylhexaool
Butyl alcohol
tsopropyl alcohol
Butoxyethoxypropaool
*Hicotine
Sodiua Hydroxide

Finished Products

2,4,5-trichlorophenoxy acecic acid
2,4-dichlorophenoxy acetic acid
2.4.5-trichlorophenol
2.4.6-trichlorophenol
2,4-dichlorophenol
Monochloroaxetic acid
*Hexac hlorobentene
*Dichlorodiphenyl tricloroethanc
*p-chlorophenyl-p-chlorobenteae sulfonatt (Owes)
*1,1,1-trichloroacet aldehyde

ooto
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Question;

Fin i shed P roduc t s
(Continued)

*Benzensul fonyl chlor ide
*p-chlorohenzenesul fonyl chloride
*p-chlorobenzenesul fonaraide
*4,4 ' -d ich lorodiphenylsu l fone
*p—acel ylaminobenzene sul fonyl chloride
*p-methoxybenzene su l fony l chloride
*l,2,4,5-tetrachlorobenzene
Amine salts of 2,4-0 (dimethyl and triethyl nines)
Amine sal ts of 2,4,5-T (d ime thy l and tr iethyl amines)
Esters of 2,4-3 (butyl , 2-ethylhexyl. isopropyl,

butoxyethoxypropyl)
Esters of 2,4,5-T (butyl , 2-ethylhexyl, isopropyl,

butoxyethoxypropyl)
Amine salts of N-oleyl-l,3-propylenediamine
*Nicotine sulfa tes
Muriatic Acid
*2,5-dichlorophenyl-p-chlorobenzene sulfonate
^Products and raw materials made or used fro* 1951 to
February 1960 and not produced after that period

Evaluating this information from an employee exposure stand-
point, we are concerned with dioxin (2,3,7,8 TCDD), 2,4-0,
2,4,5-T, trichlorophenol (TCP), DOT, sul fur ic acid, organic
solvents, and alcohols. These chemicals are known to have
been at the site during periods under DSCC ownership and
still nay be present on the site. They will be monitored and
results used as indicators to control employee exposures.
The list of chemicals is not all inclusive of what may be at
the site as manufac tur ing by others took place before and
after DSCC ownership. Materials used are unknown. The
ini t ial monitoring for the organic solvents and alcohol* on
this list will ut i l ize sorbent tube collection and GC/HS or
GC analysis, whichever is appropriate. Once contamination is
known for specific compounds, analysis will be by GC or
appropriate method. The Material Safety Data Sheet* for
selected materials, along with additional toxicological data,
*re attached in Appendix A.4. This information, along with
the NJ hazardous substances fact sheets, wi l l be kept on site
and will be provided to employee* during the training
session*.

Item 2-17 - A Permissible Exposure Limit (PEL) for dioxin is
presented, however, background discussion, references and
rationale should be presented. The most recent risk assess-
ment is available from the Center for Disease Control. PEL'*
*re set by the U.S. Department of Labor - OSHA, and at this
time there is no OSHA PEL for TCOD.
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Response: We are aware t h a t there is no OSHA pe rmi s s ib l e exposure l imi t
(PEL) for d i o x i n , but o ther o r g a n i z a t i o n s such as the
American Conference of Governmental I ndus t r i a l Hygienis ts
(ACGIH) , e s t a b l i s h PELs (or Threshold Ltait Va lues ) . When
none have been establ ished, it is the respons ib i l i ty of
indust ry to use the most recent tox ico loz ica l i n f o r m a t i o n to
establish an internal PEL. IT Corporation has done th i s in
order to arrive at a PEL of 0.5 nanograns per cubic neter for
TCDD. The j u s t i f i c a t i o n for the PEL is attached as part of
Appendix A.2.

Question: Item 2-18 - The Material Safety Data Sheet* (MSDS) are inac-
curate and incomplete. Specifically, they should be site
specific, i.e., delete EPA-OSC and replace with NJOEP-OSC,
threshold l imi t value should not be specified since one ha*
not yet been established.

Response: In clarification, we noted no inaccuracie* on the MSDS for
dioxin. This material safety data sheet ha* been aaended to
replace EPA-OSC with NJDEP-OSC. Also, additions have been
made. As mentioned in the previous comment, the PEL will be
included on this MSDS. The MSDS will not be the only source
of toxicological information present for employee training or
on-site informat ion. The informat ion included in the
preceding response for Item 2-16 will also be included.

Question; Item 2-19 - All decontamination water oust be stored on-site,
sampled, and based upon results, discharge will be authorized
by the NJDEP-OSC. Discharge location must be selected and
all necessary permits obtained i.e., discharge to Passaic
River (NJPDES permit) or to Passaic Valley Sewerage Coraois-
• ion. Parameters for testing e f f l u e n t will be established.
Characterization of the influent stream (de-con water) should
be provided such that e f f luen t parameter* can be established.

Response: All hydrostatic test water and decontamination water will be
collected and stored in tank* on the site. The collected
water will be sampled and analyzed for dioxin and other
appropriate parameters prior to and after activated carbon
treatment. The results of this characterisation will be
submitted to NJDEP to enable discharge of the water to either
the Passaic River (NJPDES permit) or to the local public-
owned treatment work* (Passaic Valley Sewerage Comnission) .

Question: Item 2-19, Paragraph 2 - The location of the decontamination
pad, decontamination trailer, etc. may b* inappropriate
considering the documented TCDD contamination in that arta.
Initial sampling should be conducted in these area*,
especially the driveway, to assure that these proposed area*
are acceptable "clean" area*. A progrmr to clean these area*
should also be prepared and presented.
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Response: A sampl ing c a m p a i g n was conduc ted per your request on June 1,
1984 at the site to determine the ex ten t , if any, of d iox in
contamina t ion in the proposed decon tamina t ion area. Samples
taken included wipes of the p las t ic cover , the road s u r f a c e ,
and samples of s tanding water, sand and di r t scrapings from
the crack ad jacen t to the vest side of the road. I n i t i a l
analytical resul ts ind ica te no detectable con tamina t ion of
the top su r face or "sandwich" layer. The specif ics for the
decon line installat ion refer Co further precautionary step*
via a PWC overlay.

Question: Item 2-19 - Specific procedures for the decontamination of
all equipment and personnel exiting the site oust be
included. These procedures must be step-by-step and include,
type* of washes, rinses etc. What will be de-conned for
reuse and what will be disposed of? Further, procedures for
decontamination of all sampling equipment oust also be
included.

Response: The specific procedures for decontamination of equipment and
personnel is attached as Appendix A.3.

Question: Items 2-20 and 2-24 - Where is the break area? What pro-
cedures must the sampling team fo l low before break? Wil l
workers to ta l ly de-con before break? SOP's for these
activities must be included.

Response: The specific procedures for employees taking a break are
detailed in the attached Appendix A.3.

Question: Item 2-20 - The level of respiratory protection advised for
the TCDD hazard is not in accordance with the most recent
NIOSH Bulletin #40 (January 23, 1984), as follows:

"For situations where TCDD contamination is low
(e.g., exposure to dust contaminated with low
levels of TCDD), air purifying respirators
•hould provide sufficient protection..."

"Where quantities of materials highly contami-
nated with TCDD have been released and have
contaminated an area (e.g., production acci-
dents), all workers who may be exposed to TCDD
•hould wear respirators that consist of a self-
contained breathing apparatus with a f u l l
facepiece operated in pressure-demand or other
positive pressure mode."

The level or levels of respiratory protection (based upon
type of site act ivi ty) must be clear ly presented along with
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j u s t i f i c a t i o n and ra t iona le . A decision oust be made as to
which gu idance /c r i t e r i a w i l l be used on-site.

Response: As stated in the Work Plan, a ir-purifying respirators w i l l be
used when doing all assessment activities except drua and
tank opening and sampling. This decision is bas«d on indus-
trial hygiene d a t a obtained on siailar projects b» both IT
Corporation and other companies doing assessaer:t activit ies
•nd mit igat ion work. The industrial hygiene grcro? of IT
Corporation just completed sampling ia Missouri vh*re activi-
t ies , such as bulldozer operation and excavation, would
generate a higher level of exposure than this understanding,
and results showed nondetectable exposures (at 0.15 to 0.35
ng/m ). Since activit ies on this site are primarily assess-
ment with procedures established to eliminate, or --inimize,
dust generation, we are confident that air-purifying respir-
ators wi l l be adequate. As mentioned in the Work Plan,
employee exposures will be monitored and if level* of dioxia
are detected at or near the permissible exposure limit, air-
supplied respirators wi l l be required. Also, if the
industrial hygienist on site notes, any operation where sig-
nif icant exposures could occur, air-supplied respirators will
be required. He feel this procedure is consistent with NIOSH
Intelligence Bul let in 40.

Question: It ens 2-24 and 3-23 - The methodology for segregating drua*,
e.g. , labeling or moving, procedures for automatic sampling
and procedure* for sampling bulged drums should be expanded
and detailed, for example, preparation of staging area,
etc. All activities regarding the drums, inside and outside
of the buildings, must be performed in self contained breath-
ing apparatus. Further, prior to and during these
activities, HNU/PID monitoring must be conducted.

Response: The drum opening procedure ha* been amended per Appendix C.2.

Question: Item 2-31 - The New Jersey Department of Health will attempt
—"••"—~- to prioritise th« writing of the hazardous substances fact

sheet* if Diamond Shanrock can provide the list of expected
chemicals a* soon a* possible.

Response: The raw material and finished product* are per Question 2-16
response.

Question:: Item* 2-37 and 2-38 - The spent carbon units will constitute
a hazardous waste and on-site storage/control mo*t be
I nil i* *t»A .

Response:

indicated.

The activated carbon (CANSORB) unit* are approximately the
• ise of a standard SS-gallon drum. The spent wait* will be
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potentially contaminated and will be considered a hazardous
waste. As these units are replaced, the spent units will be
placed in H-size overpacks and stored on site for later
remedial action.

Question: Item 2-38 - The elevation for the 100-year flood should be
determined and appropriate protection be provided.

Response; The entire site lies within the 100-year tidal floodplain.
Flooding at this level, however, has not been observed in
this century. According to the Bureau of Floodplain Manage-
ment, the 100-year tidal floodplain elevation was only
established within the past five year*. Occupancy of the
site began long before that determination. As with all other
properties in this district, no additional protection is
pianned.

Question; Item 2-38 - Prior to the use of the sump a* a runoff collec-
tion point, the integrity, influent/effluent lines, etc.,
muse be evaluated.

Response; Prior to the use of any sump or runoff collection point for
the containment of water, the integrity of the system will be
checked and sealed or grouted as necessary.

Question: Item 3-1 - The proposed sample identification system is
~" " acceptable for use by the on-site personnel and labora-

tories. However, a simpler identification system along with
sample location figures should be developed for those not
familiar with the previously stated identification system.

Response: To avoid possible cross referencing transcription and other
errors that usually accompany having dual numbering system*,
the single system will be utilized. However, as the number
system is established for this site, a detailed guide will be
available of the corresponding locations to facilitate
understanding of the system and locations.

Question: 3-9 - Sample* that require special handling should also
include all unknown drum sample*, tank sample*,
reactor/proce** vessel samples, etc.

Response; The drum and tank samples will be added to this section.

Item 3-14 - It i* indicated that.. ."On-site wind speed and
direction data will also be used to design the air sampling
program to be conducted during site cleanup activities." It
should also be stated that on-site wind data and off-site
wind data from the national Weather Service Office at Newark
International Airport will be compared to assure that the
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nearby physical obstruct ions at the 80 Lister Avenue site do
not have a major e f f e c t on the wind flov patterns on-site.
During large-scale synoptic f low patterns, the wind direction
and wind speed at both sites should be comparable.

Response; Off - s i t e wind speed and d i rec t ion data from the National
Weather Service Of f i ce at Newark International Airport vill
be obtained for the duration of the sijdy. These data will
be compared with on-site wind speed aa-d direction data to
correlate the area-wide air movements that a f f ec t background
air pollution levels within the stud* area to the local air
movements that affect the dispersion of air pollutants near
the project.

Question: Item 3-14 - Based on historical records, consideration should
be given to include sampling parameters for materials which
were used or stored on-site, such as feedstock Material, by-
products, chemical process intermediates, support Mterial,
etc. ^leas« specifically list these parm&eters in
Section 3.1.

Response: The following table lists parameters to be sampled in abient
air. This list includes all pesticides and other chlorinated
organic* that were products at the Newark site.

AMBIENT AM PARAMETERS
CHEMICAL COMPOUNDS AXD METALS TO BE MEASURED

i —

I. Metals

Lead
Manganese
Copper
Vanadiua

Cadaim
Zinc
Iron
Nickel

II. Volatile Organic Compounds (VOC's)

Vinyl chloride
Vinylidene chloride
Methylene chloride
(HE chloride)
Chlorofora
1,2-Dichloroethaoe
Benzene
Carbon tetrachloride
Trichloroethylene (TRIG)
1,4-Dioxane
1,1,2-Trichloroethaoe
Toluene
1,2 -0 i b romoe t han«

Tetracbloroethylene (PERC)
Chlorobenxene
Ethyl bemxene

p-Xyl«
Styr«
o-X»l-«e
I, 1,2,2-Tetrachloroethane
o-Chloro toluene
p-Chlorotoluene
p-Dichlorobenxene
o-Dichlorobenxene
Nitrobeoxene

o
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III . P o t y c y c l i c O r g a n i c Compounds ( P A H ' s )
I" 3

B « n z o ( k ) f l u o r a n t h e n e
Benzo (a )py rene
Benzo(gh i )pe ry lene
IndenoCl ,2 ,3 -cd )py rene
Coronene
Phenantrene
Tyiphenylene
Benzo(b) Cluoranchen«

Anthracene
Fluoranthene
Pyrene
Benz(a)anehracene
Be nz( ah) anthracene
Chrysene
Perylene

IV. Pesticides and Other Chlorinated Organi.es

Hexachlorobenzene (HCB)
dichlorodiphenyl Crichloroethane (DOT)
Ovex, Hul t ic ide
p-chlorophenyl-p-chlorobenzene sulfonate (K101)
2,5-dichlorophenyl-p-chlorobenzene sulfonate (.Compound 923)
1,1.1-trichloroacetaldehyde (Chloral)
benzenesulfonyl chloride (BSC)
p-chlorobenzenesulfonyl chloride (BCBSC)
p-chlorobenzene sulfonamide (BCBSA)
4,4,-dichlorodiphenylsulfone (44-DOS)
p-acetylaninobenzene su l fonyl chloride (PAABSC)
p-m«thoxy benzenesulfonyl chloride (PMBSC)
2,4,5 trichlorophenoxyacetic acid (2,4,5-T)
sodiia 2,4, 5-trichlorophenate
sodim trichlorophenate (HaTCP)
Honochloroacetic Acid (MAC)
2,4-dichlorophenol (2,4 DCP)
dichlorophenol (DCP)
Trichlorophenol (TCP)
1>2,4,^ tetrachlorobenzene

V. Asbestos

VI. Tetrachlorodibento dioxin (2,3,7,8 TCDD)

Question: Item 3-14 - We are requesting that one of the staplers b«
•odified by adding a lOua, 501 particle cue size, sit* selec-
tive inlet instead of IS UB as indicated in the Work Plan.
The current sampling being conducted by the SJBEP at the
Newark Boys Club uses the 10u» cut-off to persit comparison
with the propsoed new national anbient air quality standard
for particulate natter.

Response; One high-volume sampler will be equipped with a PM-10 Hi-Vol
Sice Selective Inlet manufac tured by Sierra-Andersen to
collect particles smaller than 10 micron. lahalable particu-

matter and meta ls w i l l be determined from this f i l ter .
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Ques t ion: Item 3-!i — The «oJ i f ixa t ion of the h igh voluae sampler is
unacceptable . The sampl ing procedures as ou t l ined in Section
4.5 of the report should be followed. Sodified sampling
methods are cot v a l i d . Saaple t rains should not be modified
and combined.

Response: Sample collection wi l l be accomplished using one Hadel UV2H
TSP high-volme air sampler, one >todel UV-UH IPM-IO selec-
tive high-volume air sampler, one Model PS-1 PUT saapler, one
Hod el 155 Hi Flo Asbestos Saapler, and individual Teaax and
Spherocarb saapling trains.

Question: Item 3-14 - The extract ion aethod and analytical Method are
not listed ia Table 3.1-2, as stated in the text.

Response: The text should read, "Ten parameters are to be oeasured
during the 30-day air sampling program. These are listed in
Table 3.1-2 along with the sampling method, typical flow

. rate, typical sample size, and detection limit. Extraction
and analytical procedures are described in detail in Section
4.5 (Pages 4-650 through 4-854) of this report."

Question: I tea 3-18 - «e are concerned that the proposed analytical
methodology for collecting samples for PAH's, TCOO and pesti-
cides will not provide an adequate sample size for
analysis. Therefore, we are requesting that you consider
talcing icdi-ridual samples for the PAH, TCDO and pesticide
analysis. "Je are especially concerned about the TCDD anal-
ysis. The need for compositing can be assessed following the
results of the initial TCDO concentration.

It is stated that within the 30 day sampling period, ten (10)
of the samples will be subjected to a detailed chemical
analysis. While the number of samples to be analyzed is
acceptable, we have some concern for the methodology used for
choosing the days to be saapled.First, it is important that
the 10 samples that are subjected to the cheaical analysis
include the day* that the NJOCP samples at the Newark Boys
Club. These samples are collected on the national every-
sixth-day schedule for particulate sampling.

Second, coocentration* of TCDO may not be directly correlated
to the higbest total particulate concentrations. This is
because fcajitire emissions of soil contaminated with TCDO
would most likely occur on days with moderate to strong winds
which do mot necessarily correlate with pho toe hen ice I saog
incidences or general poor dispersion conditions associated
with atmospheric inversions. Therefore, we are requesting
that each sample taken from the hi-volume sampler should then
be ranked! for their concentration of iron and manganese.
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Response: the TSP sampler w i l l sample a total volume of 2.000 cub ic
meters of a ir . The PUF sampler wi th p r e f i l t e r wi l l sample a
total volume of 290 cub ic meter* of a i r . These sanple vol-
ume* with the proposed a n a l y t i c a l techniques w i l l enable
detection l imit* of (1) 10 pg of TCDD/cubic meter of air , (2)
0.1 ng of pes t i c ides / cub ic meter of air and other ch lo r ina ted
organics, and (3) 0.1 ng of PAH/cub ic meter of air.

The 10 samples subject to chemical analysis wi l l include the
five or six days samples as col lected at the Newark Boys Club
during this study. The remaining four samples subject to
chemical analysis wi l l be based on highest TSP levels.

Question; Item 3-18 - The top ten (10) days should theo be used as the
basis for conducting the detailed chemical analysis. If the
top 10 days do not coincide with the every sixth-day sam-
pling, modif icat ions to this approach wi l l be presented by
NJDEP to ensure that the maximum number of sample* requiring
chemical analysis doe* not exceed 10.

Response: See previous response.

Question: Item 3-18 - Specific information on the instrumentation to be
used for measuring and recording wind speed and wind direc-
tion should be provided. Also, the placement of the
meteorological instrumentation and air sampling equipment oa
top of the o f f i c e building require justification.

Response: A Climatronics Hark III wind'measuring system will be used to
measure wind speed and direction on site. The instrument
will be placed on a 10-meter tower. Specific loation will be
decided on site ensuring it is unobstructed and outside of
building wakes.

Question: Item 3-19 - The procedure outlined for sampling VOC's is for
flue gas from hazardous waste incinerator* or other similar
combustion source*. Revise sampling method to an EPA
approved ambient air sampling method for VOC'».

Response; We are unaware of any EPA-approved method for ambient air
sampling for VOC's, therefore, we have proposed to use the
same campling methods used during the ATF.OS/Hew Jersey study.

Question: Item 3-19 - The text states, "phase contact microscopy" will
be performed for asbesto* analysis . This should read, "pha*«
contrast microscopy."

Response: Text wil l be corrected to read, "phase contrast microscopy."
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Quest ion: Ice* 3-20 - Quality Assurance/Quality Control requirements
for meteorological data needs to be presented. Guidelines
are presented in an EPA document, "Aabient Moni tor ing
Guidelines for Prevention of S ign i f i can t Deterioration", EPA
450/4-80-12, November 19<50. At a o inLaum, daily ca l ib ra t ion
of the wind speed and direction instrumental ion should occur.

Response: Daily checks for alignment and electronic calibrations will
be performed. Where applicable, EPA 450/4-80-12 will be used
as a guideline.

Question: teen 3-22 - Reference should be specifically made for
statistical calculation of precision and accuracy to the
relevant section of Title 40, Part 58 of the Code of Federal
Regulations. As part of the QA/QC, filters spiked with lead,
PAH's and other metals are available from EPA and the
National Bureau of Standards. A field blank, a duplicate, a
spiked blank and a matrix blank should be included.

Response: Filters spiked with metals and PAH's will be obtained from
EPA or MBS. Ac least one field blank, one duplicate, one
• piked blank, and one matrix blank will be included for
analysis.

Question: Item 3-25 - Is Section 3.3 Buildings, it is stated that the
extent of contamination most be documented ..... in order to
provide the design basis for a decoatanination program. This
statosent is oreaature and should be restated ....."potential
decontamination or subsequent total remedial action".

Response; The statement in Section 3.3, Buildings, is acknowledged for
rewrite to read, "The extent of contamination oust be docu-
mented . . . . . in order to provide the design basis for a
potential decontamination program or for total remedial
action." Work plan reissue of this page and any other will
be at one tiae only, after all consents and concerns are
addressed aod finalized between NJDEP and Diamond Shamrock.

Question: Item) 3-25 - In all cases, where sufficient sample weight/
~~" ~ volume is available, an actual sample should be taken in lieu

of • wipe sample.

Response: This option will be field assessed on an individual basis and
a bulk sample in lieu of a wipe sample will be taken when
available and practical.

Question: Item 3-28 - Shallow channel chip samples must also be taken
at the top of exterior walls (office building and warehouse).
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Response: Four additional shallow chip samples will be taken at the top
exterior walls of the office building and four additional
wipe samples will be taken from the top exterior walls of the
warehouse.

Question: Items 3-29 and 3-30 - Will the 24 inch long channel provide
two samples, one being 0-6" (low sample) and the second 4
feet (high sample) in all cases?

Response: Two independent samples will be taken on the lower exterior
•—one from 0 to 24 inches from the ground, the other from 3
to 5 feet above the ground

Question; Item 3-30 - The roof of the warehouse must be sampled for
2,3,7,8-TCDD.

Response: One wipe sample will be taken from the roof of the warehouse
and analyzed for 2,3,7,8-TCDD.

Question; Item 3-35 - Provisions should be made Co check the tanks for
leaks by pressure testing prior to their use. Test methods
and results should be provided to NJDEP.

Response; Tanks to be used for the storage of potentially contaminated
and decontamination water will be hydrostatically tested with
water to ensure their integrity. Test methods and results
will be supplied to NJDEP.

Question: Item 3-35 - Openings of tanks must be performed in self-
contained breathing apparatus with volatile organic and LEL
monitoring/with appropriate protective clothing.

Response: Self-contained breathing apparatus and medium to heavy weight
PVC suits will be worn when opening tanks. Also, monitoring
will be done with the HNU/PID and combustible gas indicator,
with operations suspended if levels of 10 percent of the LEL
or concentrations above 500 ppm are reached. Pages 2-20,
2-21, and 2-22 of the Work Plan will be corrected to read as
follows:

Page 2-20 - "The respirator to be worn during
activities involving drum opening, relocation
of pressurized or corroded drums, and opening
of tanks in the tank farm will be self
contained breathing apparatus."

Page 2-21 - "The protective apparel to be worn
during heavier work activities, such as core
drilling, drum handling and sampling, and
sampling of tanks, will be:
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- Med iura to heavy PVC s u i t s w i t h hoods
- Viton or equivalent g loves wi th a neoprene

outer glove
- PVC boots
- Hard hat with 'chin strap'."

Page 2-22 - "Honitoring will be conducted
prior to and during sampling of drums and when
opening tanks in the tank farm. The instru-
ments used will be a HHU/PID and combustible
gas indicator (Gas Tech GX-3A). If concentra-
tions of gas or vapor exceed 500 ppm, when
using the HNU/PID, or 10 percent of the lower
explosive liait, when using the combustible
gas indicator, operations must be suspended
and the health and safety coordinator
contacted."

Question: Item 3-38 - What does pump packing glands mean in
—————— TaMe 3-5.1-1?

Response: In both the raw material and finished product tank farms, the
most likely source of contaminants is the area beneath the
transfer pump seals. Chemicals transferred by centrifugal
punrps often leak at the point of contact between the moving
shaft and the stationary casing of the pump. Two type* of
seals, packed and mechanical, are typically used on pumps.
The reference referred to in Table 3-5.1-1 as "Punp Packing
Gland" means that those two areas of the site would be sam-
pled in an area directly beneath a pump's packing gland or
mechanical seal.

Question: Item 3-39 - The soil sampling program should include limited
sampling along buried drain/sewers to determine if subsurface
cootamination has occurred due to leakage.

Response: Proper sampling technique to determine if leakage has
occurred from buried drain or sewer lines would require
excavation of soil. Excavation as a means to obtain samples
at this stage of the site investigation will not be performed
because of the potential increased risk of contamination due
to dost formation and the potential of disturbing a line with
quest iontble material content. The proposed soil and ground
water sampling program should identify potential leak areas
aad the proposed sewer sampling will assess sump and line
comtent for the remedial plan.

Question: Item) 3-39 - Indicate the criteria that will be used for
compositing of soil samples. Detail exactly what will ba
commosited.
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Re sponse: Due to the large volume of soil required for a n a l y s i s
( a p p r o x i m a t e l y 900 g r a m s ) , i t u i L * be n e c e s s a r y to composite
v e r t i c a l i n t e rva l s of the borehole. This w i l l be accom-
plished by c o m b i n i n g cont inuous staples to achieve the
desired saaple amount . It is ant ic ipated t h a t th i s composite
sample length cay be as much as 13 inches for samples to be
spl i t wi th NJDEP. In no case wil l samples be composited tha t
include l i thologic changes or appear v i sua l ly to have dis-
t inct ly d i f ferent characteristics.

A portable bench wil l be brought to the location of the
boring. The surface of th is bench will be covered with
heavy-duty aluainum fo i l that will be discarded a f t e r each
composite has been performed. The saaples wi l l be placed on
the foil , crumbled by hand to a coarse g ranu la r consistency,
and combined into a single pile. This pile wi l l be quartered
with a clean kni fe and recombined by overlapping opposite
corners. A second division into quarters wil l be performed
witt. opposite (i.e., northeast-southwest quadrants combined
and northwest-southeast quadratics combined) portions
subsequently placed into separate sanple jars.

The compositing method recommended by NJDEP (homogenation by
blending) will excessively disrupt the sample. Large frac-
tions of the volatile organic contaminants to be analyzed may
be lost if they were present. The method IT proposes to use
reduces air contact dur ing the handling of the sample.

DSCC requires that a one-day notice be given prior to split-
t ing samples. This will allow adequate time to prepare for
the sampling procedure. This notice wi l l include boring
number and depth. The project geologist will be available to
consult with the NJDEP geologist concerning sample location.

Question: Item 3-39 - The method as stated is inappropriate for
" " " " " " " c o m p o s i t i n g due to the unknown decree of homogenization

achieved; consider the use of a stainless steel blender. The
mixing and shaking of soil samples that wil l require volatile
organic compound analysis is unacceptable.

Response; Answered Item 3-39 above.

Question; Item 3-39 - Clearly specify all sampling equipment to be used
correlated with the particular type of sampling event, i.e.
near surface, borings, etc .

Response; The shallow saaples (0 to 24 inches) wi l l be taken with a 6-
inch-diaaeter post-hole digger, 3-inch-dianeter bucket auger,
or spoon. All samples deeper than 24 inches w i l l be taken by
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sp l i t - spoon or She lby tube. R i v e r sed iment s a m p l e s wi l l be
taken w i t h a Hvor s l ev sampler or dip sampler .

l i na t ion procedures for samplingQuest ion: I tem 3-39 - Spec i fy decontj
equi ptnent .

Response: Refer to Appendix A.3.

Question: Item 3-40 - What is meant by re fusa l considering the var ious
types of d r i l l ing equipment?

Response; Refusal by any type of dri l l ing equipment occurs when the
hole is no longer able to be advanced. In the shal low
subsurfce borings, refusal may be due to debris contained in
the f i l l (e.g., bricks, wood, concrete). Refusal is not
anticipated in deeper borings. Refusal will result in the
movement and redr i l l ing of a hole.

Question; Item 3-40 - What will the narrative description of the sample
contain?

Response: The sample will be described using the Unified Soil Classifi-
cation System. This contains a density/strength estimation,
color, and grain-size estimation. This description will be
made for each sample by the rig geologist at the time of
drilling with periodic verification by the project geologist.

Question: Item 3-40 - The geotechnical evaluation, consisting of the
soil sampling at depth, other than the near-surface soil
sampling (0 inches is 60 inches), should consist of a three
phase approach, as follows:

Phase I - Dri l l ing of soil borings designed to delineate on-
site s trat igraphy to the top of the silt layer.

Phase II - The installation and sampling of shallow monitor
wells, those wells set in the first water bearing zone, to
define ground water flow direction(s) and qual i ty . In addi-
tion to the five (5) shallow wells presented in the Work
Plan, the following additional wells should be installed:

a. One located along the western boundary of the site
between monitor wells No. I and No. 5.

b. One located along tht eastern boundary between monitor
wells No. 3 and No. 4.

c. One located along th« southern boundary next to the
of f i ce building.
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Phases I and II can be combined i.e., allowing the conversion
of a boring (hole) to a monitoring well.

Phase lit - Following the completion of Phases I and II, and
subsequent to the rece ip t of ana ly t i ca l data for soil/
groundwater, determination of location(s) and specifications
for deeper borings and/or monitoring wells (i.e., 25 ft . , 35
ft. and 100 f t . ) if needed, should be undertaken.

Response: Phase I will include dr i l l ing of soil borings at each of the
locations proposed for shallow monitor wells to delineate on-
site stratigraphy through the botton of the silt layer.
Physical characteristics of the silt layer will also be
tested. This testing is necessary to evaluate the
geotechnical concerns associated with certain remedial
actions.

Phase I borings wil l be advanced to the top of the silt layer
with hollow-stem augers. Continuous split-spoon sanpies will
be taken as the boring advances. Upon reaching the top of
the silt layer, hoilow-stem augering will be terminated and
•ud rotary advancement will begin, the angers will be sealed
into the top of the silt and the rotary drilling will take
place through the auger string. Continuous split-spoon or
Shelby tube samples will be taken for the entire thickness of
the silt. These wi l l be used primarily to study the physical
properties of the silt. At the base of the silt, drilli-n-
will be halted and the boring will be filled with cevent/
bentonite grout to the ground surface.

The grout will be placed at the bottom of the boring by the
use of a Creole through the hoi low-seen augers. As the
surface of the grout rises in the boring, the augers will be
withdrawn at a rate that maintains a minimum of a two-foot
head of grout within them. Any excess grout or ground water
displaced by it will be collected and stored on site.

Upon completion of the grouting operation, the drill rig will
be moved no more than 10 feet and a second hole will be
advanced for installation of the raise II monitor well. With
accurate information about the stratigraphy overlying the
silt, placement of the well at the top of the layer will be
possible. This boring will be advanced with hollow-stem
augers.

Additional Phase II monitor wells requested ( (a) along the
western boundary of the site between HU1 and HW5, (b) along
the eastern boundary of the site between MW3 and HH4, aad (c)
•long the southern boundary next to the office building] will
be installed. Wel l locations will be selected in consulta-
tion with the NJDEP geologist and noted on the site map.
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Subsequent phases of the inves t iga t ion , if needed, w i l l be
determined following receipt of the ana ly t i ca l d a t a for the
•oil/ground water samples tested.

Question: Item 3-40 - In order to determine the site 's s t r a t ig raphy ,
split-spoon sampling should be taken for the total depth of
all borings and veils.

Response: Continuous samples will be obtained for the total depth of
the profile at each location for borings/wells wi thin an
approximately 15-foot-diameter circle. Staples will be
obtained with split-spoon samplers or tube samplers.

Question: Item 3-43 - All veil locations indicated in the Work Plan are
within the site boundaries. Accordingly, there will be no
data concerning upgradient groundwater quality. It is
recommended that an additional well be installed to determine
the background quality of groundwater entering the site.

Response: A background water quality well will be installed provided
the location for that well is specified and the necessary
access and permission are obtained by KJDEP.

Question: Item 3-43 - The installation of all soil borings and monitor
wells should be conducted to minimize vertical cross-
contamination. Specifically, the use of hollow-stem auger
drill ing is of concern to this department. In f i l l material ,
auger drilling can create a very unstable bore hole, particu-
larly if debris entangles the equipment. This situation can
cause the bore hole to be ripped apart, thereby setting off
an uncontrollable collapse of material into the hole.
Accordingly, "chop and wash" drilling is the department1 a
preference for all soil borings and monitor wells at the
site. However, we will allow the final selection of dril l ing
methodology for the shallow wells (Phase I) to be determined
by Diamond Shamrock in conjunction with the NJDEP geolo-

• gist. During the drilling operations, a NJDEP geologist will
be oo-site verifying compliance with the Work Plan. We
require that a experienced geologist representing Diamond
Shamrock be preaeat at each drill site providing strict
assurance, in the form of a certification, as to the depth of
well/borings and sample locations. If problems are
encountered during the dr i l l ing operations, the department
geologist may find it necessary to stop the operation and
Subsequently discuss the situation with your on-site person-
nel, making modifications/adjustments in the dril l ing
methodology as accessary.

Response: The preferred method of dr i l l ing remains large-diameter,
hollow-stem auger advancement. This method of dr i l l ing is
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the only one practically available that will allov sampling
without the use of d r i l l f l u i d s which provide the potential
for cross contamination. The potential far encountering
debris that could cause catastrophic collapse of the boring
exists for all d r i l l i n g aethods. Ihe additional risk created
by the larger diaotater of the hollow-s:eia acgers is minimal
compared to the potential loss of information and cross
contamination that is likely to occur with "chop and wash"
techniques.

to experienced geologist will be present with the drill rig
at all tiaes. It will be his responsibility to observe,
describe, and log each saaple. These logs will be reviewed
•ad verified by the project geologist supervising the
investigation. An experienced geologist will be present on
the site at all tiaes providing confirmation of subsurface
conditions in the for* of signed boring logs. If so desired
by JUDEP, all logs will be approved at the rime of drill ing
by their geologist. Should problems be encountered during
drilling, the recuaaimlations of the (UUCP geologist will be
considered.

HISCELULKCOCS RECCMMENDATIO9S

Question: Ir« i - All monitor wells should be 4 inches in dianeter.

Response: Sa loss of drilling information, sampling convenience, or
available saaple quantity are anticipated Joe to the instal-
lation of two-inch-diaaeter monitor wells. A substantial
reduction in the tiae required for the investigation and
improvement in control of the borehole cam he realited by the
«se of these saaller diameter wells. The wells will be
gravel packed and slug tests can be performed in the two-
iach-diaaeter well screens. The two—inch wells proposed also
have a history of being used at other Hew Jersey sites.
Additionally, the saaller wells will decrease exposure by
minimizing volume of materials generated aad stored on site
daring drilling (soils and waters) and purging waters during
saapling. Thus, the ttork Plan proposed reaains. Two-inch—
diameter screens and casings will be installed as monitoring
veils.

Question: ttea it - All PVC well casings and screens shoald have
threaded joints aad should not be glued.

Response; As stated in the work Plan submitted (Page 3-*3), all well
casings and screens will have threaded, flmsh joints and will
mot be glued.
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Quest ion ; Item iii - Bentoni te pellets should not be used above the
gravel pack because of the possible h igh chlor ide c o n t e n t of
the groundwater .

Response: Bentonite pel le ts remain the preferred method of seal ing
wells above the gravel park. Work performed in the labora-
tory of Woodward-Clyde Consu l t an t s and informat ion f rom
bentontite suppliers shows that s u f f i c i e n t expansion w i l l
occur and be maintained to adequately seal the wells at the
salinities expected. Should other methods be required (chem-
ical grout, bentonti te wi th additives), chemical interfer-
ences nay be introduced that could o f f s e t or mask actual
contamination.

Question: Item iv - All wells must be gravel packed.

Response: All wells will be gravel packed. The material used for the
pack will consist of a gravel with particles no longer than
1/4 inch or smaller than .001 inch.

Question: Item v - Neat cement (5.2 gal. water/94 Ib. bag) should be
used for grouting.

Response: The neat cement mixture recommended for grouting will be very
d i f f i cu l t to pump by ordinary means, making introduction at
the appropriate location in the well d i f f icul t . Meat cement
with no admixtures will shrink as it cures, precluding the
possibility of an adequate seal between the grout and the
side of the well casing and borehole. For these reasons, a
ceaent/bentonite/water mixture is proposed for use. The
grout composition, composed by weight, will be 10 parts
cement to one-half part bentonite with a maximum of 10 gal-
lons of water per 94-pound bag of cement (U.S. Army Toxic and
Hazardous Materials Agency, 1983; not attached). This
mixture will reduce the shrinkage problem associated with
neat cement without compromising its structural integrity.

Question: Item vi - All shallow wells should be screened across the
water table.

Response: All Phase II wells will be screened with the entire saturated
thickness of the aquifer and above the water table when
possible. Should the piezometric surface of the aquifer
extend to within five feet of the ground surface, however,
the screen and gravel pack zone will be shortened to allow
for the seal and the cement collar at the ground surface.

Question; Item vii - The Work Plan must state the proposed lengths of
all well screens.
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Response: Based on previous s t ra t ig raph ic in fo rma t ion obtained at the
site, the expected lengths of the Phase II well screens wi l l
range from f i v e to eight fee t , the wells wi l l be screened
over the entire saturated thickness and above the water table
ia the shallow aquifer when possible.

Question: Itea viii - All outer protective casing should have vent
openings.

Response: All protective casings will be fitted with vent holes, a*
stated in the Work Plan.

Question: Itea ix - The drain hole on the outer protective casing
should not tx at ground level.

Response; The drain bole will be located approximately 0.5 foot above
the surface of the ground in all protective casings.

Question; Itea * - The outer casing for double-cased wells should be
•teel.

Response; the outer casing for double-cased wells should not be steel
due to possible corrosion froa the low soil pH conditions
expected at this site. Metals and annealing/alloying contam-
inants can be mobilized in this situation, tusking or
interfering with chemical analyses. For this reason, PVC
will be used for the outer casing in all wells. The PVC
casing will be encased in grout to reduce exposure to the
soil and groxmd water.

Question; Itea xi - All wells aust be developed upon completion for a
ainiaua of one hour or to yield a turbid-free discharge.

Response: All wells will be developed for a period of a ainiaua of one
hour or until a turbid-free discharge is obtained. The
clarity of the discharge will be determined by the project
geologist with consultation froa the HJDE? geologist.

Question; Itea xii - The two scheduled saaplings of the aonitor wells
should be sp*ced further apart than one week. Wells should
be resaapled at three week intervals to evaluate/coapare
results on both spring and neap phases of the tidal cycle.

Response; The two scheduled saaplings of the aonitor wells will be
separated by three weeks to evaluate/coapare results on both
spring and aeap phases of the tidal cycle.

Question; Itea xi i i - The Work Plan should c lar i fy what ia aeant by the
collection of composite water saaples froa the aonitor
wells. This procedure is normally not acceptable.
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Response: No composi te water samples are proposed to be taken.

Question: Item xiv - The abandoned on site production well should be
sampled for the same parameters as the moni tor wells.

Response: The abandoned on-site production well will be sampled for the
sane parameters and at the same intervals as the monitor
wells.

Question; Item xv - Attached to this letter are specifications for a)
unconsolidated, b) rock and c) confined unconsolidated wells
for your use and information.

Response: The unconsolidated, rock, and confined unconsolidated monitor
well specifications have been received and considered in the
development of the Work Plan.

Question: Item xvi - PVC boiler* oust not be used. Teflon or stainless
steel only, dedicated, laboratory cleaned prior to sampling.

Response; Laboratory-cleaned PVC bailers will be dedicated for use in
each well . The contact time with the water to be sampled
will be minimal and no interference with analyses is antici-
pated. Analyses of water samples will be evaluated prior to
completion of sampling.

Question: Item 3-58 -

1. A longitudinal transact on the- southern bonk of the river
should be employed to approximate downstream nearshore
migration of contaminaton (See Attachment I). The sta-
tions on the transect shall be located at a fixed
distance from the southern bank or break water.

2. Seven cross section transects should be employed to
approximate longitudinal and crosssectional distribution
of contaminants in upstream and down stream segments of
the riverbed. Where crosssectional transects and th«
longitudinal transect intersect only one sample will be
collected. This sample will be representative of both
transects.

Itesponse; Analyses of the Passaic River sediments by the NJVEP and/or
the USE PA have confirmed the presence of TCDD in the Passaic
River in the vicinity of the project site. Eased on these
data, a river sediment sampling program has been developed to
further assess off -s i te migration of TCDD, the extent of TCDO
contamination in the Passaic River, and the presence of
priority pollutants in the Passaic River sediments.
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Thirty-f ive river sediment saraples have been obtained and
analyzed for TCDD by the MJDEP and/or the USEPA. Fif teen of
these 35 sanples were collected from f ive transects across
the Pasiaic River . Based on a review of the analy t ica l
resul ts from these samples, a supplementary sampl ing program
has been developed (see Figure D-5, Appendix D). Sediment
saaples wall be collected froa a 4,800-foot stretch along the
south bank of the Passaic River and from three additional
transects near the site. Transects will be located at the
west edge of the project site, 300 feet up river of the site,
and 100 feet down river of the east edge of the site. The
locations of these three transects should complement the data
obtained from saaples obtained froa the five transects sam-
pled by the NJDEP and/or the USEPA. Saaples will be obtained
fro* three locations aloag each of the three proposed
transects. These locations are the north bank, center, and
south bank of the Paasaic River. Discrete saaples froa zero
to 12 inches and 12 to 24 inches will be obtained froa each
of these sample locations.

Saaples will also be collected along the south bank of the
Passaic River at 200-foot increaents for a distance of 1,200
feet, both up and down river, froa the center of the project
site. Additional saaples will be collected at 400-foot
intervals at a distance of 1,200 to 2,400 feet up and down
river frost the center of the site.

Each of the 27 sanple locations described above will serve as
a collection point for • sediaent saaple from tero to 12
inches in depth. At an additional 13 locations, sediaent
saaples will be obtained froa a depth of 12 to 24 inches.
Seven of these deeper staples will be obtained froa the south
bank of the Passaic River, three wi l l be obtained froa the
center of the Passaic River, and three wil l be obtained from
the north bank of the Pas»aic River. Sedinent saaples
obtained froa locations previously sampled by the NJDEP
and/or USE PA along the sooth bank of the Passaic River may be
held for future analyses.

A total of 36 additional sediaent saaples wil l be obtained
froa the Passaic River end analysed for TCDD during this
suppleaentary saapl ing program. The analytical results froa
these 36 saaples will be used with the results froa the 35
samples previously collected by the NJDEP and/or USEPA (for a
total of 71 saaples) to evaluate the extent and aigration of
TCDO in the vicinity of the 80 Lister Avenue site and should
provide a statistical assessment of TCDD contamination having
an 80 percent confidence interval.
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To provide iafomation descr ibing the presence of priori ty
pol lu tants in Passaic River sediments, 15 of the 36 addi-
tional sediment samples will be submitted for ana lys i s of the
129 pr ior i ty pol lutants plus 40 other ident i f ied constitu-
ents. The locations of these saaples, shown in Figure 0-5,
have been selected based on knowledge of prior operations at
the 80 Lister Avenue site and the nature of the Fassaic
River.

A biased sampling approach was selected to perform this
assessment. Such an approach is expected to better assess
the presence and levels of priority pollutants in Passaic
River sedimeats as compared to randosi or systematic
approaches. If the analytical results from these initial IS
sediment samples indicate the need to further characterize
priority pollutants in the river sediments, a phased, sapple-
sen tal sapling program will be developed based on the
analytical results of the initial program, identified con-
stituents of concern, and a statistical assessment of these
data to the extent DSCC and NJDEP mutually agree on the need
for assessment and expansion of the Passaic data based on
DSCC'a impact through 80 Lister Avenue operations.
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APPENDIX A

HEALTH AND SAFETY PROTOCOL EXPANSION

A.1 COMMUNITY PUBLIC HEALTH PRESERVATION

The health concerns for the community are of utmost concern. Precau-
tions undertaken to prevent any contamination from leaving the site
include:

• All equipment (aobile and portable) will be decon-
taminated before leaving the site contamination
cone. See the following Sampling Equipment
Decontamination Plan.

• Suspended solids in surface runoff will be prevented
from migrating off site by the installation of a
perimeter barrier. A silt fence (18 to 24 inches
high) will be installed around the perimeter of the
•ite wherever aigration due to storm water or site
work may occur. The entire north fence adjacent to
the Passaic shall be so treated.

• Ambient air monitoring will be done. (Note: the
Air Monitoring Plan will be attached when all
changes per the prior comment text have been
accepted.)

• A back-flow preventer (with air gap) will be
installed on the water line in the mobile facilities
to prevent any cross connection and subsequent con-
tamination of the community's water line (i.e.,
decon trailer, decon wash station, etc.).

• Dust suppression techniques will be used at drilling
operations to keep dust levels at a minimum. A
Hudson Sprayer, filled with water, will be utilised
to wet the ground before drilling and on an
intermittent basis during the drilling activities.

• Once drilling is complete, the contaminated material
(pavement, concrete, soil, rocks, etc.) will be
sprayed with a water mist (utilising the Hudson
Sprayer) and the material loaded into a properly
labeled 55-gallon salvage drum. The drum will be
sealed when loading is complete. The area of
drilling will be returned to stabilisation, that it,
recover the drilling area with the fabric membrane
that was moved in order to drill.
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All drilling and sampling well bailed water* will be
Accumulated in 55-gallon drums and scored on sice.
Disposal will be addressed in the remedial plan.

In the unlikely evenc that there is an emergency which could affect the

health of the community, the following agencies will be notified, as
appropriate:

Police Department, Newark
East District, Lt. Peake
Newark, New Jersey

Fire Department, Newark
Fifth Battalion
Newark, New Jersey

SgC. John Ouweleen
Office of Emergency Management
State Highway Department
Apt. 3B, 17 Riverview Drive
Newark, New Jersey

New Jersey Department of
Environmental Protection (SJDEP)
CN402
Treatoa, NeV J«sr»*y

U.S. Coast Guard

Emergency Response Numbers
NJDEP
USEPA

201-733-6007 or
201-773-6190

201-733-7400

201-465-8076 or
201-465-0891 or
201-465-0991 or
201-465-0995

609-292-2885

800-424-8802

609-292-7172
201-548-8730
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TO:

FROM:

SUBJECT:

Nr. H. A. Pull urn

Or. T. C. Marshall

PERMISSIBLE EXPOSURE LIMIT TO CHLORINATED DIBENZO-P-DIOXIN
AND DIBENZOFURAN DURING CLEANUP OPERATIONS

COPIES TO: J. Exner. 0. R. Smith

INTROOUCTIOII

IT Corporation Is committed to maintaining high standards of safety 1n the
workplace for its employees. This Is evidenced by IT'S extensive safety and
health training programs, the number of technical professionals In the IT
Health and Safety Division, and the application of state-of-the-art safety
technology Curing projects Involving hazardous materials.

The setting of exposure criteria for internal use when no governmental regu-
latory standard exists is an important component of the safety and health
program. This document discusses the rationale for establishing a proposed
dioxln/dibenzofuran atmospheric exposure limit of 0.5 ng/m* in the
workplace curing cleanup operations. This is a guideline and is subject to
change depending upon health and safety considerations on each individual
cleanup project. Furthermore, the exposure limit is subject to refinement
as new information on dioxin and the related dibenzofurans becomes
available.

The term "dloxin" is widely used for the chemical family of 75 chlorinated
d1benzo-p-dioxins, and quite often the term Is meant to Imply a single con-
pound, 2,3.7.8-tetrachlorodibenzo-p-dioxin (TCDD). TCDD is the most toxic
of this class of compounds, 1s a known animal carcinogen, and Is the one
with the most exlsltng lexicological data. The chlorinated dibenzofurans
art a very closely related group of chemicals as they differ by only one
oxygen from their respective dioxin analogs. Much less is known about the
toxicity of the dibenzofurans, but the information that 1s available
Indicates they may be about ten tines less toxic than the dioxlns. The
2,3.7,8-tetrachloro Isomer (TCDF) Is the most toxic of the dlbenzofuran
series. For these reasons, the dioxin/dlbenzofuran exposure limit refers to
TCDO equivalent exposures, and was determined using TCDD toxldty data.
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Before diseasing the rationale behind the PEL, it is important to clarify
the manner in which IT Corporation uses the PEL. As stated in the health
and safety plan, the PEL w i l l be used only for downgrading respiratory protection
from air-supplied respirators to air purifying, which absorb hydrocarbon vapors
and filter 99.95 of airborne particulates. This is in keeping with the IT
philosophy of always limiting occupational exposure to the greatest reasonable
extent. This philosophy is based on the recognition that the interpretation
of toxicology data and its extrapolation to man 1s a subjective process.
Seldom do scientists agree on how a set of data should be used to establish
an exposure limit. This is especially true with highly toxic materials, such
as dioxin, that are also known to be carcinogens. The guideline of 0.5 ng
d1ox1n/m3 air for short data become available. In any event, IT employees
and subcontractors will not be exposed to this level, but only be allowed
to downgrade on the type of respiratory protection used.

RATIONALE

Four long-term graded-dose rodent studies conducted with TCDD are reported
in the literature, all demonstrating carcinogenicity. Two were conducted
In rats, the first being a two-year carcinogenicity study (Kociba et al.,
1978), and the second being a three-generation reprodcution study (Murray
et al.. 1979). The National Toxicology Program (NTP) conducted two studies
In mice, one by oral dosing, the other by dermal exposure (NTP 1982a, 1982b).

At least two federal agency documents discussing various estimates of risk
to lifetime dioxin exposure have been prepared using the data cited above.
These were prepared and are being reviewed to aid regulatory decision makers
in establishing standards for acceptable levels of dioxin exposure for the
general population. Obviously, this includes subpopulations, such as children
and the elderly, which are usually recognized as more sensitive to toxic insults.
The analyses result in dose ranges for a given cancer risk which cover rare
than two orders of magnitude, illustrating the imprecision associated with
health risk assessments.

The Center for Disease Control (CDC; 1982) estimated that a dally intake of
0.002 to 0.1 ng TCOD/day for a 70 kg man was associated with a 10'6 cancer
risk factor (that 1s, one excess cancer per one million population after a
lifetime of exposure). This range represents the 95X confidence interval
using the linear de-ived multistage model. The Environmental Protection Agency
(EPA; 1983), using several different risk assessment models, produced a dose
range for lifetime dally human TCDD intake of 0.02 to 0.6 ng/day to be associated
with a 10"" cancer risk factor.
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range of estimates yields lifetime dally
r a 10~° cancer risk and 0.5 ng/day for

Taking a value In the middle of this
Intake levels of 0.05 ng TCDD/day for a 10"° cancer risk and 0.5 ng/day
a 10~' risk factor. A 10"' risk Is an appropriate level of consideration
for the workplace, since the work force, on the whole. 1s more healthy than
the general population. Is not comprised of the very young or quit* elderly
age group, and Is only subject to exposure for a fraction of the time relative
to the general population should there be environmental contamination. For
these reasons, regulatory agencies are leaning toward higher acceptable risk
factors for occupational exposure.
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The IT occupational exposure limit of 0.5 ng TCOO/m3 converts to a dally
human exposure of 5 ng, assuming a 10 m' breathing volume 1n an 8-hour work-
day. Assuming a respiratory tract deposition fraction of 75%, the TCOO dose
would be 0.05 ng/kg/day for a 70 kg person. This 1s tenfold higher than the
amount associated with a 10*5 cancer risk factor. However, the CDC and EPA
risk estimates were conducted assuming lifetime exposure. 01ox1n/d1ben-
zofuran cleanup efforts are not a continuous daily activity. Thay are tem-
porary assignments which are carefully planned to minimize personnel tine in
the contaminated area. The actual time spent in a contaminated area may be
measured in hours, weeks, or at most several months, but certainly not 1n
years that add up to a significant portion of a person's life span. Even 1f
the sa»e individuals are employed in the long term for dloxln/dlbenzofuran
cleanup, the occurence of these assignments to date are Infrequent enough so
that there are sufficient amounts of time between jobs to allow for signifi-
cant decreases in any body burdens of these materials. Animal studies
suggest that the TCOD elimination half-life 1s about 31 days (Rose et al.,
1976).

Setting exposure limits for relatively short periods of exposure to
suspected carcinogens Is difficult because the cancer risk factors are
derived from life span studies on animals. Application of such studies to
the assessment of short-tern human exposures My be entirely Inappropriate,
especially if the chemical, such as dioxin, 1s thought to act primarily as a
promoter.

As with any suspected carcinogen, exposure of employees should be limited to
the fullest extent reasonable regardless of the PEL. Furthermore, this PEL
1s proposed as a guideline for short-term d1ox1n/d1benzofuran cleanup opera-
tions. Its applicability to a specific project should be evaluated on a
case-by-case basis. Under no circumstances should an employee be exposed to
this PEL for more than 12 weeks over a 52 week period. If dioxin cleanup
operations should become an on-going or much more frequent activity, this
would be reason to consider lowering the penalssble exposure limit.
Similarly, a lower dioxin limit nay be appropriate where multiple chemical
exposures are probable, especially If liver toxicants having long residence
tines in the body are involved.
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A.3 DECONTA.MINATION AREA PROTOCOLS

A. Personnel Decontamination Layout (Station Index
Numbers)

B. Decon Area Diagram

C. Personnel Decontamination Sequence (Step by Step)

D. Stapling Equipment Decontamination

E. Protective Clothing for Decontaaination Worker*

F. Potential for Modification
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StAtioo I

Station 2

Station 3

Station it

Station 5

Station 6

Station 7

Station 8

Station 9

Station 10

Station 11

Station 12

A. PER3-.--VSEL DECONT AMI NATIOS LAYOUT
{STATION INDEX NUMBERS)

(Note: Heavily contaminated workers should be
helped by decon assistant)

EXCLUSION ZONE

Segregated C^oipment Drop (to table or decon pad)

Total wash (submersible pump/druas)

Total Rinse Csubmersible pump/dnmt>)

Tape Removal (face, wrist, ankle, etc.)

Outer Glove Removal (into bucket)

Suit/Boot Removal (disposal of Tyvek into bucket)

Tyvek Bootie Donning

Respirator Removal (into bucket)

Inner Glove Removal (in bucket for disposal)

Inner White Tyvek Removal and Bootie Removal (in bucket
for disposal)

Shower

Locker Room

Out
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C. PESSOSSEL DECONTAMINATION SEQUENCE (STEP BY STEP)

Stat ion I: Segregated Equipment Drop

Task: Deposit all equipment used on site onto/into poly sheeting
or poly lined containers. Place on table or pass to decon
line personnel.

Equipment: I. Various sized containers
2. Poly drum liners (4 to 6 nil)
3. Poly sheeting

Station 2: Total Outer Protective Clothing Wash

Task: Scrub suits, boots, and gloves thoroughly with solution
and soft bristle scrub brushes.

Equipment: 1. Hash tubs
2. Oecon solution or detergent/water (example: trisodiua

phosphate)
3. Hudson Sprayers
4. Garden hose and pressure reducing nozzles (minimize

overspray contamination)
5. Long handled soft bristle scrub brushes
6. Submersible pump
7. Recovery druns (17C)

Station 3: Total Outer Protective Clothing Rinse

Task:

Equipment:

Station 4:

Task:

Equi

Total rinse with large amounts of water. Repeat as
necessary.

1. Bash tubs
2. Rinse water (garden hose and pressure reducing

nozzles)
3. Pudson Sprayer*
4. Submersible pump
5. Recovery drums v!7C)

Tape Removal

tape around boots, gloves, and face pieces and
deposit in plastic-lined bucket.

t. Buckets
2. Poly drusi liners (4 to 6 mil)

3 - 2 "
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Station 5: Outer Glove Removal

1
1
1
1

Task:

Equipment:

Station 6:

Task:

Reoove outer gloves and deposit in container with plast
liner.

1. Buckets
2. Poly drum liners (4 to 6 mil)

Suit/Boot Removal and/or Disposal (Tyvek)

Remove suit inside out and deposit into a
container. Remove pants and boots as one
separate containers. Use bootjack to aid
removal. Keep liner white tyvek on.

plastic-lined
Place in

in boot

Equipment:

Station 7:

.1
I

J

.1

J

j

J

J

J

Task:

Equipment:

Station 8:

Task:

Equipment:

Station 9:

Task:

Equipment:

Station 10

Task:

Equipment:

1. Buckets
2. Small aluminum ladders (seats)
3. Poly drum liners (4 to 6 mil)
4. Bootjack

Tyvek Bootie Donning

Put on white Tyvek booties over socks.

1. Same aluminum ladder as in 6
2. Supply of Tyvek booties

Respirator Removal
«

Remove respirator and place in a plastic-lined container.

1. Buckets
2. Poly drum liners (4 to 6 mil)

Inner Glove Removal

Remove inner gloves (inside out) and dispose of in a
plastic—lined container.

1. Buckets
2. Poly drum liners (4 to 6 mil)

Inner White Tyvek Removal and Tyvek Bootie Removal

Removal of Tyvek suit (inside out) and disposable booties.

1. Buckets
2. Poly drum liners (4 to 6 mil)
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Station 11: Shower in Decon Trailer

Task: Thoroughly shower with soap.

Equipment: 1. Soap
2. Disposable and washable towels
3. Buckets
4. Poly drum liners (4 to 6 ail)

Station 12: Locker Roo»

Task: Don street clothe*.

—Bagged disposal material will be trash compacted, druasted, and reaaia
on site.

—Bagged reusable equipment will be taken to the decoa pad where it will
be washed, rinsed and hung on vetaI clothes hampers to drip-dry.

—Boots and gloves shall be washed, rinsed, the Lzisides sprayed with
disinfectant and hung on drying prong racks to irip—dry.

——After all protective equipment has been decooaed. it will be brought
to the drying building. Boots and gloves will be transferred to the
drying racks within and >:he suits hung on poles.

—Cleaned respirators will be laid out neatly on tbe screen shelving to
dry.

——During breaks all protective equipment other ti*n outer/inner suits
and boots will be removed. Suits will be unzipped to aid the cooling
process.

«< . • mf^e-^
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D. SAMPLING EQUIPMENT DECONTAM1 NATION

1
1 . Decontamination Pad

A specially constructed decontamination pad will function as a wmhdown

area for all sampling equipment and vehicles used in the contaminated
area. A diagram of the pad is shown in Figure 2. The location and
overall arrangement of the pad i* shown in rhe layout of the decon area
(Figure 1).

The pad consists of interlocking steel pans with 3-inch by 12-inch
wooden planks supported by 6-inch by 6-inch wooden cross members for
vehicular load-bearing areas. The equipment/vehicles will be placed
(driven) onto the planks and the wash/rinse procedures outlined in D.2
and D.3 shall be followed. All waters drain via a header to a
collection basin.

The upper sections of the decontamination pad will be enclosed with a
visqueen shield to control the spray from the pressure washer and hoses.

The contaminated wash material collected in the basin will be pumped to
the temporary storage tanks, or the certified, pretested existing on-
site tanks. The equipment/vehicles will be held for a short period of
time to allow for the drippings to be retained in the collection
basin. Equipuent will then be placed on a poly-covered area on the
decon pad to air dry.

oo
10

2. Small Sampling Equipment Decontamination

a. Small equipment associated with sampling (split
tube samplers, trowels, shovels, picks, chisels,
banners, other specific samplers, etc.) which
are to be decontaminated prior to reuse or exit
from the work site, will bt bagged in plastic
prior to crossing the hot line.

b. Equipment will be carried in plastic bags down
the polyethylene corridor which is part of the
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personnel decon shown in Figure 1, or straight
to the decon pad.

c. At the decon pad this equipment will first be
washed in a tub containing a phosphate-free soap
(Bola* Phosphate Free Soap). A brush will be
used to remove heavy contamination.

d. Equipment will then go to a freshwater rinse by
submersion.

e. Equipment will then be sprayed (in a tub or
container) with either spectrographic or
pesticide grade oethanol as a solvent rinse.

f. The final equipment rinse will be with distilled
water. This will be done in the same manner as
the methanol rinse.

g. Equipment will then be taken to a poly-covered
area in the decon pad to air dry.

3. Large Sampling Equipment Decontamination

a. Large sampling equipment such as drill rigs,
hollow-stem augers, etc., shall be driven or
carted form the hot zone to the decon pad.

b. Equipment will first be washed with hot water
pressure spray.

c. £«! ' 3ent will then b« scrubbed down with soapy
water using brushes and a phosphate-free soap
(Bola* Phosphate Free Soap).

d. Equipment will then be rinsed, by hose, with
water.

e. Equipment will then be taken to the poly-covered
area of the decon pad to air dry.
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G. PROTECTIVE CLOTH1XC FOR DECONTAMINATION WORKERS

t . Deeon Assistants (Aid Heavily Contaminated Workers)

' a. Two- piece nediun weight PVC suits.

b. Vicoo or equivalent glovei.

c. PVC (polyvinyl chloride) boot* (steel toe, steel
•hank) •

d. Full-face, air-purifying respirator with 0V
cartridges and dust/aist prefilters.

e. Tearaways.

f. Proper taping of gloves, chest coac closure and
around face piece.

2. Suit, Boot, Clove Washer Personnel

a. Two-piece, •ediua weight PVC suits.

b. Viton or equivalent gloves (inner gloves).

c. PVC (polyvinyl chloride) boots (steel toe, steel
shank.).

d. Safety cheaical goggles.

e. Splash face shield (aininua 8 inches).

f. Proper taping around gloves and chest coat
closure.

g. Half-face, air-purifying respirator with OV
cartridges and dust/Mist filters.

3. Decontaminating Large Equipment Such as Drill Kigs. Etc.

a. Two-piece, •ediua weight PVC suits,

b. Vitoa or equivalent gloves (inner gloves).

c. PVC gloves (outer gloves).
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d. PVC (polyvinyl chloride) boots (steel toe,
steel shank).

e. Airline respirators (full face) supplied with
Grade D breathing air.

f. Tearavays.

g. Proper taping of gloves, chest, coat closure,
•ad around face piece.

Decontaainating Sampling Equipment such as Trowels, Shovels. Pick*
Chisels, Split-Tube Samplers, Etc. Protective Clothing will be the
Same as ia E.3
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F. POTENTIAL FOR MODIFICATION

It must be understood that the decontamination system be flexible.

Changes occur on site which can easily b« overlooked during planning

•Cages. Always be prepared to alter (add or delete a step or process)
the decontamination sequence or equipment. Extra decon equipment
(•pares) as well as a local supplier need to be readily available for
items such as brushes, rags, soap, buckets, hoses, etc.

The main thing to remember concerning modification of the decoa sequence

is to thoroughly and safely decontaainate regardless of the changes.
Actions must be taken to minimize the contamination in the contamination
reduction tone and eliminate any contamination in the clean zone and
off-site areas. Ac all times, minimise contact between potentially
contaminated material and clean material (e.g., do n<-£ touch yourself
without thoroughly washing at the break area).
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U.S. DEPARTMENT OF LABOR

Occupational Safety and Health Administration
OMI No. ««-

o- .a 3
a c o
3" EL -

lYlHltttlAL Mimi uaiA onm
Required under USDU Safety and )->eaid Regulations (or Ship Repairing,

Shipbuilding. »nd ShipbreAIng (29 CFR 191S. 1916. 1917) •
. •

• SECTION 1
MAMVlF ACTU»t»-3 MAMt

N/A

AO3*CU {.Vumbtr. Strttt. Cry. S'*it, fid 2Jf Codtf

"CXEM'CAL. MAMC AND SVMOM VMS

Dioxin, 2i3i'iP totrarhlnr.HiKpnjo^p-fJi
TBAO

"V1r ? 3 7

CMCXCCNCV TCLCPMOIMC f,o_

N/A

e MAMt AMO SVNONVMS

8-TCDD 'TCDD. TCDBD
"CrTtMiCAu FAMILY—————| Tniorinated Hydrocarbon 'C\? Ĥ  C!A .0_2_

. *>

SECTION 111 - PHYSICAL DATA

1ATN >1292F

6/100 6 water at 2 I*C ZOOppa

1.7X10-

srcctnc CKAVITV iMjO-
. VOt-ATIVX Unknown

CVA»OAATION NATC.
J^___________ -M Unknown

Melting point
Colorless, crystalline solid. Decomposes when exposed to UY

SECTION IV '• FIRE AND EXPLOSION HAZARD DATA
LIMITS

blejlCOhol^foaM.^^O^^drv eh«n1e.'1. or water fog on «urrm»»MnB .1
C'*U'fcir SCBA and full protective clothing________'

N/A
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« 3"

*

SECTION II - HAZARDOUS INGREDIENTS

FAINTS. f«SERVAT1VtS.* SOLVENT*

MC»«CKTS

CATAI.VST

VtMlCUE ™/̂

»OUVtMT«

AOOITIVCS

OTMCKS

X TW
fU-«J ALLOYS AND METALLIC COATINGS

•ASC MCTAX.

ALJ.OVS

MCTAULJC COATIMCS N/A

FIV-UEB METAU /
*vus COATINC ox cone riux
OTHCHS

HAZARDOUS MIXTXJBES OF OTHER LIQUIDS. SOLIDS. OR CASES

An Impurity 1n herbicide 2,4,5-T
CAS Number 1746-01-6
RTECS HP 3500000
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» rjni

* fUn

N/A
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JX'T VALUE
- N0"e established^ ID-3 IDLH (oral) 2250 NS'KG RAT TT r.ftg? = -i = P. 5

OVt»tX»OSURfc ——————————————————

. kidney/liver ?u-»-g. skin/eve irritation, : 3 ° - Q. _

CNS depression, cancer r;as aniir-als) ~ » * ~i

Wash eves IS minutes *mpunt^_of *ati»r »prt tv- in vvth *»atgr arj soap.
by .ihhalation rgrove to fresh air irr^jiately. Upon ingestic*' seek medical

attention Itrcnedlately.' SM!C radical attentlc- after any exposure ____•

SECTION VI - REACTIVITY DATA
JTAtlUTV CSrxOlTlONS TO AVOID

N/A
S7A8VJC

to e-txOJ

None
AZABOOUS

MAY OCCUM

VWIU. MOT OCCUII

CQMOlTtOMS TO AVOIO

JL_L

SECTION Vll - SPILL OR LEAK PROCEDURES
VTKM.TQ •£ TAKEN in

Contain
MATCHlAl.

frnm gpr«»<Hnn pn<cnn(M.« M f)

Poison B. Solid. K.O.S.

-7

Iffl TfilL

SECTION VIII - SPECIAL PROTECTION INFORMATION
?«O1 tCTIOM

jit with organic vapor cartridges with dust.fu». mist

I OTMCM

moTtcnve cuova
GTo

»«OTCCT1OMeFtcVshield, qoqqUs or FF Respirator
situation; P.XC or NeopVtne bocts:»«ith disposable

covferlets.. Taping necessary
SECTION IX - SPECIAL PRECAUTIONS

Eyewash and show«r 1n vicinity. Eating,
work art a. Mlnlwfze contact at -*fl tines

t*t-»i J 1 I.L.drinking, etc prohibitied in the
"

______is very persistent in the environaent. Highly toxic. Carcinogen.
ntutaqen, teratogen in aniMls ' . "__ • •' •

PAGER) **rt^h h^Qhtr concentrations or-greater potential per exposure
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NOTICE: If the film image
is less clear than this
notice, it le due to the
quality of the document
being filmed

DIA 002

**

3sa

«* • -9o A a
I8 f r**•s Jf

w

I
75«

^!!
H5 bu e

a~
« 3 «
'!»j!«
»s a
r< " "^8 15'
*1 <» ^ -4a « 3 «• e « 3* T> 7; so

i i i i i i r i

L'r ~



Current tntel l igtnc* Bullet ins are reports Issued by the Hational Institute
for Occupation*! Safe ty and Hea l th ( N I O S H ) , Centers for Disease Control,
Atlanta, Georgia , for th« purpose of dlsseaina tint new icltntlflc
lnforB4tlon about occupation* 1 hazards. A Current Intelligence talletln aay
•drmw attention to • hazard previously unrecognized or *»y report new data
augfestini that a fcnovn hazard Is either more or less dangerous than was
previously thought.

Current Intelligence Bulletins are prepared by the staff of the Division of
Standards Development and Technology Transfer, HIOSH, (lobert A. Taft
Laboratories, 4676 Columbia Parkway, Cincinnati, Ohio, 4S226) and are
distributed to representatives of organized labor, Industry, public health
agencies, acadealc Institutions, and public interest groups as well as to
those federal agencies, such as the Department of Labor, which have
responsibilities for protecting the health of workers. It is our intention
that anyone with the need to kaow should have ready access to the
information contained In these documents; we welcome suggestions concerning
their content, style, and distribution.

10 «-» 2 M °I-j «< ." » rn|
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• 5-i"
3 « ** W
»» to

Because of the recent attention given to hnmmn exposure to
2t3,7,8-tetrachlorodlbenzo-p_-dioxin (TCDD, "dioxin") contaminated materials
and published reports on the toilcity of TCDD, HIOSH staff consider it
necessary to present a review of the pertinent data and a summary of
findings related to the human hazard potential of TCDD. Because of the
compression in this bulletin of the voluminous literature oo TCDD, it is
suggested that readers wanting to know more of the details of the reported
studies consult the appended references.

_
^ Donald Mlliar, M . D . , D.T.f.H. (loud.)
Assistant Surgeon General
Director, Nationa*. Institute for

Occupational Safety end Health
Centers for Disease Control
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ccuirirr mn.Licrscz urtirriH #40
2,3,7 ,8-T«tt»ch lo tod lb«ozo-t>-dloxl n

(TCDD, "OtOXIH")

Jaaoary 23. 19M

A1ST1ACT

la caiula. 2,3,7.S-tacrachlorodib«nzo-2.*diexia (TCDD, "dlorin") cauaaa
Tarlou* «y*umlc «ff«ctj at a wide rang* of axporor* coaccatratioaa,
iaelndiac tn*orl(ra«sis, iBaunolofittl draftmction, aad tcratog«a«ala.
Stadiaa of buaaaa u?ostd to TCDD-conta«ln*t«d vatariala ratS«it that TCDD
ia the caaaa of oba*rr«d chloracaa, aatabolic diaordara (porphyria), and
otb*T ayatamie problems cad ar« suu**tirc of TCDD'a ability to caaaa caactr.

TOD occurs aa a coat»nln»nt of vatariala such aa 2,A,S-rrichloroph«nol
(TCP), 2,i,5-erichloroph«ooxy«c«tic acid (2,4.5-T), and
2-(2,^,5-trlchlorop'=*noTT)proptonlc acid (silvuc). Occupational «xpoiur*
may occur through contact with thaa* vatarials dnriag uaa or from the paat
ciataciaation of worksites.

Th* National tnsticate for Occupational Safety and Health (STOSH) recomenda
that TCDD be rexarded aa a potential occupational carcinogea, that
occupational exposure to TCDD be controlltd to the fullest extent feasible,
aad that decontaatiaatioo measure* be used for TCDD-contaalaated work
environments. This recoanendatlon is based on a number of reliable studies
deanastracing TOD carcinogenicity ia rats and mice.

to
CD

_______aad C heart cal yrooerties of 2.3,7,g-Tetraehlorodib«a«o-p-dtoxia
(TOD)

TOO is o«e of a faartly of Isomers known chemically as dlb*a*o-p_-dloxlns.
Th* cbemlcal s*4 abyalcal properties are suevarlsed la Table I. TOD is a
colorless crystalline solid at room temperature. It la sparingly soluble in
swat orgaaie solvents aad essentially insoluble ia water. TOD is stable to
heat, aclda, aad alkali aad wi l l decomoose vhea exposed ta> ultraviolet
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TAILS I

CHEMICAL A3TO PHYSICAL PlOPtRTIIS OF TCDD (2 ,31

.«= ^ 2«

«• =•

CA5 R«gl»try Mo.: 1746-01-6

forsnla

Ptrecnt by walgbt C
0
H
Cl

Molecular weight

Vapor Pressure •• Eg at 25 *C

He 1 tine point, "C

Decomposition te«p*r»ture, *C

Solubilities, g/ liter
o-Dlchlorobeax*ae
Cblorobeozene
Benzene
Chloroform
a-0ct»nol
Methanol
Acetone
W«ter

**.7
9.93
1.23

44.1

322

1.7 X 10-6

305

>700

1.4
0.72
0.57
0.37
0.05
0.01
0.11

2 X ID'7

Formetioo end U»e eg____

TCDD fora* ** • stable br-?rodoet or conta«inant do7ln| the production of
TCP. Run-ewey reactions «t high temperature, in which excess TOO was
produced, here occurred et TCP production sites in the United State* and
elsewhere [4]. Normally. TCDD persist* «• a contaminant In TCP In
relatively small, variable amounts (0.07-6.2 mj/kj) [5 ] . TCP has been
utilised primarily a* a feedstock for production of the phenoxy herbicide*
2,4,3-T and sllvex, resulting In the contamination of these product* with
TCDD. Production of 2,»,5-T and silvex ceased in the United State* In
1979. However, stockpiles of both product* are still being distributed and
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used. TC? also Is used in the production of hexachlorophene, a bactarlcide
and fungicice.

The combustion of 2 ,4 ,5-T can resul t la its conversion to small amounts
(0.6 ppt ~CTj/i pp« 2,4,5-7 buraed) of 7CDD. Also , the burning or heating
of cearner-la 1 »ad pur i f ied chioropheaa tes end p»rolysis of polychloriaated
blphenyl* (?C3s) contsatoated wi th trichlorobeazeaet bare resulted in the
production of TCDD ( 6 , 7 1 . The formation of TCDD fro> trace chemical
reactions la fires H§» been postulated but has not been verified [8,91.

Existing >erolation» and Catdes

Mo occupational exposure standard exists for TCDD- The United States
Environmental Protection Agency (C.S. tPA) teBporariiy smspcaded or banned
Best uses of 2,4,5-T and silvex in 1979, although their ose was alloved on
sugarr^oe, orchards and for miscellaneous non-crop ases [10]. On October
18, 1983 £?A published its intent to cancel registration of pesticide
producu containing 2,4,5-T aad silvex and to prohibit the transfer,
distribution, sale or Laporration of aay unregistered pesticide product
containing 2,4,5-T or silrex or their derivatives [11].

Batare of OcewtatJonal Exposure to TCDD

It is not possible to estimate accurately the nnabcr of U.S. workers
currently a: risk of exposure to TCDD. Occupational exposure to TCDD Bay
occur during production of TCP; in decontamination of worksites from prior
production or sse of TCP, 2,4,5-T, or silver; fro* waste materials (such as
reclaiaed oil) contaminated with TC^D; or from cleaan? after fires in
transformers containing polychlorinated aroma tics.

Dust or soil particles contaminated with TCDD can reaain airborne or
accumulate on indoor or outdoor work surfaces and may present a potential
exposure hazard. Exposure to TCDD as a vapor will aorsally be negligible
because of its low vapor pressure. Contact with TCDD-conlaminated liquids
is possible through the handling of drns»s or tanks containing the liqnid or
through dispersion of the liquid.
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Toxicm
Results of Studio of TCSD in Anicals

Acute and Chronic Toxicicy

There is vide variation in the dosage cf TCDD required to came death acang
animal species (oral LDj0 0.6-5,303 ~g TCDD/Vcg body weight ( b w ) )
(12,13). Progressive weight loss with death several weeks later is reported
to characterize the response in experiaeatal animals after administration of
a lethal dosage of TC2D [12,14,1!]. Aciaals given single or repeated oral
dosages of TCDD of 0.1 to 25 ug/kg bw denonstrated increased lirer weights
and lipid accumulation, thymic atrop-ir, aad histopathological changes in
liTer and thymus [12.16-181.

TCDD is reported to be at least three tlaes sore potent than any other knovn
compound in stimulating production of axi&oirrulinic acid synthetase (ALA),
the rate-limiting eszyse in porphyrln a=d heae synthesis [19,20]. Varied
effects on hacatoiogical functions have been reported in rats and nice dosed
with TCDD: increased nuobsrs of erythrocytes and leucocytes, increased
hemoglobin concentration, decreased blood platelets ia rats [21,221, and
decreased heaoglobia concentration in aice [23].

Effects- on Reproductive function

TCDD administered at dosages of 0.125-3.0 ag TCDD/g bw to aice and rats
induced fetotoxicity that included cleft palates and kidae? anomalies
(24-26) , intestinal hemorrhages and excessive tissue/organ fluid (edema),
and prenatal mortality 127,281.

Impairment of reproduction has been ^eiorted for rats ingesting; 0.01 ug
TCDD/kg bw/day. Significant decreased fertility, litter size, auaber of
pups alive at birth, postnatal survival, and postnatal body weight of pups
were evident in two successive jeneratiocx delivered from male and female
rats that ingested TCDD 90 days prior ta first mating, daring pregnancies,
and for the dura tie-as of tiae between pregnancies [29]. No significant
dose-related reprodictive effects were observed in male mice treated with up
to 2.4 ug TCDD/kg bw/day and mated with entreated fetcale mice [30,31].

Tmaunological Effects:

TCDD induced inmurological function alterations, expressed by decreased
thy»u«-to-body weight ratios, in nursing newborn rats exposed through dosing
of the lac ta ting mother [32]. Other reports have show that pre- and
post-natal maternal dosing of rats and mice with TCDD caused thymle atrophy
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and suppression of cellular immunity In the o f f sp r ing [33] , TCOD
adni.2is tered intraptrltoneally or orally to alec induced a strong
leaunosuppresslve e f f ec t on antibody production and cell-acquired imaune
responses [3<*].

Mutagenic Effects

Results of mutageniclty tests art inconclusive. In two studies TCDD was
autagenic in Salmonella typhiaurium' TA 1532 without activation [35,36]. In
another study, which used a more sensitive outant strain, Salmonella
tyohiaruriua TA 1537, TOD was not a mutagen (37). There is weak evidence ot
chrottosoavel aberrations la bone narrow of rats given dotages of 0.15 to
4 ttg TOD/kg few [38,39].

Carciaofenlc Effects

Hale rats fed dosages of 0.001 ug TCDD/kg bv/week for 78 weeks and
sacrificed at week 95 of the study showed • variety of neoplastic tutors
(ear duct carcinoma; lyaphocytic leukemia; kidney adenocarcinooa; malignant
peritoneal histiocytooa; skin angiosarcoma; hard palate, tongue and nasal
turbinate carcinoma) (*»0l. Feoale rats that had ingested TCDD for two years
ac a dosage of 0.1 ug/kg bv/day developed carcinomai of the liver and
squamous cell carcinomas of the lung, hard palate, nasal turbinate§, or
tcecne {All . Hale and female rats orally dosed with 0.5 ug TCDD/kg
feu/week for two years demonstrated neoplastic nodules of the liver and
thyroid adenooas 1*2 i.

Sale nice fed dosages of TCDD of 0.05 or 0.5 ug/kg/week for two years
developed liver cancer; female aice fed O.Z or 2.0 ug/kg/week for the same
duration developed liver cancer anrt thyroid follicular cell adsnoaas [42],
TCTO applied to the skin of female mice for wo years (0.005 ug/kg
feu/application; 3 days/week) resulted in a significantly higher incidence
(p—0.007) of skin cancers (f itrosarcomas) when compared r.o untreated
controls. An increase in the same tumor type, although not statistically
sie=ifleant (p-0.084), was also observed in the male mice that received a
naxlvoa dosage of 0.001 ug TCDD per application [43].

.n Health Effects

The only information on the health effects In humans from exposure to TCDD
is fro* clinical or epidemiologica1 studies of populations who were
occvpationally and non-occupatioually exposed to 2 , < t , S - T and TC?
contaaioated with TCDD. Because of the coincidental exposure to 2,4,5-T «oe"
TC? and to other herbicides as well as to TCD9, it is not possible to
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a t t r ibu te the observed heal th ef fects solely to TCDD exposure. To date, no
studies of hunans include a quanci tation of exposure to TC-0.

Chloracne and Other Systemic Effects

Chloracae is a chronic and sooetiaes d i s f i g u r i n g skin eraptie-j caused by
exposure to halogenated aromatic compounds including TC3D. Chloracne is
possibly a resu l t of systemic effect.1 of these compounds, although it also
may occur as a contact dermatitis [•"»,->i ] .

There are auaerous cases of chloracn* reported fol loving accidental exposure
to chlorinated aromatic chemicals vhica were probably cc-ntaeinated with TC3D
(46-48). The eost notable recent exposure occurred ia Seveso, Italy ia 1976
[69]. la aost incidences of chloracae, there are a Tariecy of sign* and
symptoms (ranging from gastrointestinal disturbances to netabclic disorders)
which accompany the appearaacc of tit* skia eruptions tad persist for varying
lengths of tiae [50-54].
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Reproduc tire Effects In Uuaaas

Reproductive ef fec ts resulting fro* possible hunan exposure to TOO are
incoaciusive. Data on oale workers who applied agricultural sprays of
2,4,5-T or who produced TCDD-contaiiaa ted materials are consistent with the
animal data which suggest no reproductive effects ia sales from TOO
exposure [55-57]. To date, no stud? of reproductive effects ia women or ia
offspr ing of sales or females with defieed exposure to TCOD has beea
reported.

Studies of birth defects ia populations that may have beea exposed
non-occupa tionally to TCDD oav* been conducted la Australia where a
correlation was observed between 2,»,5-T use and seasonal variation in the
rate of spinal cord and spine formation defects; ao causal association could
be drawa [53]. In a siailar study ia Hungary, an increased iacideace of
congenital nalforaa tions including spine formation defects could not be
correlated with increased use of 2.&.5-T [59]. A study based oa incooplete
fetal tissue samples froa the Seveso, Italy population found ao •utagenix.
teratogenlc, or fetotoxic effects ia 30 interrupted pregnancies aad foar
spontaneous abortions in woaen believed to have been exposed to TCDD [60|.
A U.S . EPA study found a positive relationship between spontaneous abortions
aad 2,4,5-T use in the Alsea, Oregon area [611. The study, however, has
beea severely criticized because of its numerous I l«i rations: inaccurate
comparisons of the study aad control areas; inaccuracies la the collection
of data oa spontaneous abortions; incooplete and inaccurate data on I,4,5-T
usa^e; aad failure to recognise that the rate of spontaneous abortions w«»
aot greater than would be expected [62!.
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1 7 0 ] : « case control s tudy w i t h 169 malignant lyophooa cases found a
s i g n i f i c a n t l y higher occupational, exposure to phenoxyacetic acids (pr imari ly
2 , 4 , 5 - T , and i , t -D) associa ted wi th the sarcoma cases than did the 333
controls . Analysis by individual herbicide exposure was no: possible [ 7 1 ] ,

Two addit ional studies conducted in Sweden for colon cancer and nasal and
nasopharyngeai cancer did not demonstrate an elevated risk for occupational
exposure to phenoxyacetic acids (72,73] .

Among {OUT small groups of U.S. production workers exposed to TCP and
2,4,5-T a total of 105 deaths -were observed 174-76], In these, three deaths
were attributed to soft tissue sarcoiaa (43 times the number expected for
this age group of U.S. white males) [??]. Later, four additional cases wer*
reported to have soft tissue sarcomas [78-91]. However, a detailed rtvlew
of work records and expert review of pathological tissue tpecimens have
shown only two of the seven cases with both confirmed exposure to TCP or
2,4,5-T aad diagnosis of soft tissue s*rco«a [82j.

rr of Tcrricity IP Animals and H

TCDD causes a variety of systemic and i«munological effect! IB animals with
wide variation aaong species in the dosage required to causa death. Studies
using rats and alee have demonstrated that TCDD is an animal teratogea and
carcinogen. Results of teats for ntucagenicity are inconclusive.

Humans exposed to materials reported to be contaminated with TCDD have
developed chloracne and other signs of systemic poisoning. Soft tissue
sarcoma has been observed in excess among workers exposed to phenoxy
herbicides. These data arc inconclusive regarding TCDD toxicity in humans
because the populations studied bad mixed exposures making causal
relationships between exposure and effect endear. The data are, however,
suggestive of an association between exposure to phenoxyacetic herbicides
contaminated with TCDD and excess Irnphoma and stomach cancer. At tempts to
associate reproductive effects with TCDD exposure are inconclusive because
of tht inadequately dsfined populations studied and the d i f f icu l t i es of
defining exposure.

RECOMMtKDATlOBS

There are several classifications for Identifying a substance as a
carcinogen. Such classifications have been developed by the U.S. National
Institute of Environmental Health Sciences, National Toxicology Program
[83], the International Agency for Research on Cancer [SM, and OSHA [85].
NIOSH considers the OSHA classification the most appropriate for use in
identifying carcinogens in the workplace. This classification is outlined

I
2 "2 5? 03 ̂  I2, c ° o 3=> £. ? s- -^ *

°> Sf r^
<~. =r

2 s ^3
3 «. a- -
«» 3- 5- 3= » P
*T £j~.

oo
10



r

f

t.

t

H
£
4
i

In 19 CFR 1990. 103.* Since TCDD has b«en shove co carcinogenic In
experiaental s tudies with rats and mice , and studies arc suggestive of an
association betveen hoaan exposure to TCDD-contaaina ted aatsrials and
carcinogeniclty, SICSH reconmends rhat TCDD b« considered as a poteotial
occupational carcinogen and exposure to TCDD in all occupational settings
should be control led to the f u l l e s t extent feasible. U h i l e observations to
date do not con Jim a causal rslationship between TCDD exposure *nd soft
tissue sarcoaa, they suggest a need for continued Investigation*.

Because of the variety of situations likely to be encountered in
TCDD-con laminated worksites, it is not possible to offer in this bulletin
detailed procedures for assessing exposures or decontaaina tion. Based on
NIOSH hazard evaluations of T<~DD- contaminated sites, the following general
guidelines are recommended until more specific procedures can be developed
18&.S7J.

Assessment of Exposure

nay be exposed to TCDD derived fro* a variety of sources: the
production of TCP, residues froa prior production or use of 2,-.,5-T or
sllvex, waste oate rials contaainat** by TC&D, e>* contamination resulting
froa transformer fires. The f i rs t step in assessing workplace contaaiaa tion
should be eavironoenul saapling to determine the presence of TCDD
concaai nation, keeping in aind the possible routes of exposure, with later
saspling conducted to define the quantiry of TCDD in the envircnoent. The
assessment oay include saapling of soil and settled dust for TCDD, air
sampling for TCDD-contaaina ted particles, and wipe saapling of surfaces

~

•"'Potential occupational carcinogen' aeans anv substance, or coabioation or
mixtare of substances, which causes an increased incidence of beaign and/or
malignant neoplasas, or a substantial decrease in the latency pericc betveen
exposure and onset cf neoplasas in huaans or in one or aore exoeriaental
-aimmalian species as the result of any oral, respiratory or derail exposure,
or any -other exposure which results in the induction of tuaors at a site
other than the site of adaini strati on. This definition also includes any
substance which is metabolized into one or aore potential occupational
carcinogens by aaamals."
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Peconttaina tion and Worker Protec t ion Programs

In genera l , decontamination p rocedures must provide an organized process in
which levels of contaeination ate reduced. This requires ccntainaent,
collection, and disposal of contasinated fo lu t lons and residues generated
during the c leanup. Separate faci l i t ies should be provlaed foi
decontaoination of large equipment.

Each stage of decontamination, such as gross decontamination and repetitive
wash/rinse cycles, should be conducted separately, either by using d i f f e r en t
locations or by spacing in time. Personnel decontamination locations used
should be physically separated to prevent cross-contact and should be
arranged in order of decreasing level of contamination. Separate entry/exit
routes and locations should be provided for worker* when it is necessary to
isolate them from different contamination areas containing incompatible
waste. Entry and exit points to these areas should be veil marked and
controlled. Access to the decontamination area should be separate from the
path between the contaminated and clean areas. Dressing stations for entry
should be separate from re-dressing areas for exit.

3 r» 3- —— .
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Protective Clothing and Equipment

All workers who may be exposed to TCDD should b« equipped with adequate
chemical protective clothing and equipment to ensurt their protection. In
the selection of protective clothing, consideration should be given to the
utilization of disposable apparel due to the uncertainty of decontamination
of clothing.

The protective apparel should consist of both outer and inner garments. The
outer garments should consist of a zippered coverall with attached hood and
drew string or elastic sleeves, gloves and closure boots. If exposure is to
particulate or dust, the coveralls should be made of a non-woven fabric such
as spunbonded polyethylene, Tyvek*. tn cases of exposure to liquids, the
coveralls, gloves and boots should be made of chemically resistant materials
such as disposable laminates, e.g., Saranax* coated Tyvek«, or synthetic
elastomers such as butyl, nitrile or neoprene rubber. The innur garments
should consist of cotton coveralls, undershirts, undershorts, gloves, and
socks and should be disposed of after use. The effectiveness o£ the
protective clothing should be evaluated under simulated use conditions,
regardless of the type of clothing used. All disposable clothing should be
placed in marked and approved containers and disposed of appropriately. All
reusable clothing and equipment should be thoroughly cleaned and checked for
residual contamination before reuse or storage.
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Respiratory Proteet-isa

The ust of respiratory protection resulres that a r«spir»tory protection
ptotram bt Inseitut td aecordinj to the requirement* of 29 CJ"R 1910.134 [55]
and that the reaptntsr i have beta approved by the Mla« Safe ty and Hea l th
Adaini i t rat lon (HSHx) and by HIOSK. T>.i» program should Include training on
proper fit teitiaj and use and procedures for respirator maintenance,
Inspection, cleaning a=.d evaloatioa.

For situations where TC3D contaaloa ticn is low (e.g., exposure to dust
contaminated with low levels of TCCu), air rurifying respirators should
provide sufficient protsction until the extent and characterization of the
exposure can b« determined. Where quantities of aateriais highly
contaminated with Td>0 have been released and have contaminated an area
(e.g., production accidents), all vorkers who may be exposed to TCDD should
wear respirators that consist <-f a sei.£-centained breathing apparatus with a
full facepiece operated in pressure-deaand or ether positive pressure mode.
An alternate method utilizes a combination Type C supplied air respirator,
with full facepiece, operated in pressure-demand mo4e and equipped with
auxiliary positive pressure self-contained air supply.

Po«t-D«contamlnatloa Testing

The adequacy of tiie decontamination effort should b« dete rained by
conducting follow-up sampling and analysis of the contaminated areas and
protective equipment. This testing should be conducted as each area is
decontaminated and after the entire facility has been cleaaed.
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CUHCtATIVt LIST OF NIOSH CURRENT IHTELLIGESCE BUIiETISS

Chloropres*
Trlchlc.-c*thylene (TCE)
E t h y l « n « -Ibromide (EDB)
Chrone Pi£2*nt

Asbestos - Asbestos Exposure during Servicing
of Motor Vehicle Brake and Clutch Assemblies
Hexaeetirr '-phosphoric Triamlde (HHPA)
Polychloriaated Biphenyls (PCS's)

4,4'-Diaaiaodiphenylmethane (DOtt)
Chlorofora
Radon Daughters
Dime thy lurbamoyl Chloride (DMCC)
Revised
Diethylearbamoyl Chloride (DECC)
Explosir* Axide Hazard
Inorganic Azsenlc - Respiratory
Protection
Ni trosaaises In Cutting Fluids
Metabolic Precursors of a Known Human
Carcinogen, Seta-Naphthy laaine

Acrylooierile
2,4-aiaaiaoaaisole in Hair and Fur Dyes
7etrachloro«thylene (Perchloro«tbylene)
Triaellitic Anhydride (TMA)
Ethylene Tiiourea (ETTJ)
Ethylen* Diaroaide and Disulfirasi
Toxic Interaction
Direct 3Uck 38, Direct Blue 6, and
Direct 3r=wa 95 Benzldine Derived Dyes
Ethylen* Dichloride (l,2-Dichloro«th*ne)
MIAX Catalyst ESU
Chloro«tiaaes - Review of Toxicity
Vinyl Halides - Carcinogen! city
Clycidyl Ethers
Eplchlorohydrln
Adverse Health Effects of Seeking end
the Occapational Environment
Arslne (Arsenic Hydride) Poisoning in
the Work? Lace
Radiofrequency (RT) Sealers and Heaterst
Potential Health Hazards and Their Prevention
Formaldehyde: Evidence of Carcinogenic! ty

21

- January 20, 1975
- June 6, 1975
- July 7, 1975
- June 24, 1975
- October 7, 1975
- October 8, 1976

- August 8, 1975
- October 24, 1975
- November 3, 1975
- August 20, 1976
- January 30, 1976
- Harch 15, 1976
- Hay 11, 1976

- July 7, U76
- July 7, 1976
- August 16, 1976

- September 27, 1976
- October 6, 1976

- December 17, 1976
- April 25, 1977
- July 1, 1977
- January 13, 1978
- January 20, 1978
- February 3, 1978
- April 11, 1978

- April 11, 1978

- April 17, 1978
- April 19, 1978
- May 22, 1978
- August 21, 1978
- September 21, 1978
- October 12, 1978
- October 12, 1978

- February 5, 1979

- August 3, 1979

- December 4, 1979
- April 15, 1981
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U.S. DEPARTMENT OF LABOR
Occ-jpat^sna! Safety and Health Administration

MATERIAL SAFETY DATA SHEET
OM! £."."i!Tm

°» m

o- rr " 2 r»

245TCP;
Required urxitr US3L Sifrry and Hen?) Rej<j!a:iont lor Ship Repairing.

Sh;pb-jr,:f,r»s. »r»d Sh'ipbreaking (29 Cft* 191S. 1916. 1S17) •

SECTION 1

*£>O«CiS ^Vu t̂Mr^SJrreJ. O/y. It"*, ««< Z^ Code/

NO.

N/4

Collinesol. Onririr(* 7

i Chlorinated hydrocarbon (Fungicide, bacterictLST- c&HaCjjQ.
SECTION II -

PAINTS. P*E3i30/ATtV«. & SOLVENTS X

r.6»e*TS

CATALYST

VCMICLJC

3OLVtHT^

AOOITIVES
OT»e«

HAZARDOUS MIXTURES OF (

Heat Strong Alkalies. Caustics
EPAKAZ U230

CAS Kumber 95-95-4

RTr-^ CNlAftOnm

HAZARDOUS INGREDIENTS

flJJVĵ , j ALLOYS AND METALLIC COATINGS

| .Att-CTAX,

| AU_«rrS

1 METALLIC CO AT1MCS

! i^_I-T"c3ATlMa o« cone TJ.TC
| crrxe^s

1
>TM£K LIQUIDS. SOUSS. OR CASES

"

M * ™

1
1
I
i
I
1

. 1 "^* ! n>
'1

1
1
I

SECTION HI - PHYS'.CAL DATA

ATM

i«»'*«J ^161. 6*F
v*>o* ocMsmr uujH.ii

485.1
1 onHG

j gyg

«
KATK

-I)
).2G^ \ HeTtinq Point

10

X--**"

°°°* Colorless needles or gray flakes, strong phenolic c<ior

SECTION IV :- FIRE AND EXPLOSION HAZARD DATA

(Moo*)

«CIAL
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SECTION V - HEALTH HAZARD DATA cP l s
c'T^50 IDj.HjoraU 820

"sV^eyeTr'e'sp^l'sry irritation; kidney carage, liver damage. CNS depression

chloraine, pharyrgitis. fatigue, light'headeiness, sweating, fibrination. abdominal
CMCBCCNCV A«O n«iT AID
Wash eyes 15 min

cam, voi-itir.;, diarrhea
,mfs .gf watfcr ^nd ^kin. with anti .soin^ ftftgr exposu'-g

' =r -> ^
• S-- S

3o>

..by..1nh»1»^f»n -PT-VP rn frpih immgd-iatelv. Upon inqestion spek'tr.edic.a-1 help
I immediately. Seek medical attention after any exposure

SECTION VI - REACTIVITY DATA
$7A»IUTY TO AVOIO

_
Heat, stronc Alkalies, caustics

i~>CI>« PBODl.CTS

-ecu.

WILJ. NOT OCCUH

SECTION VII - SPILL OR LEAK PROCEDURES
STe»«.Tb it TAKEN 1" CASE »*A.TE«IAU IS aC-._£A2£C C« t»n i rq

Contact site supervisor imneciately. Noti'y the proper authorities listed in the site
safety plan. Una spill (dig a pit, pond, lagoon or holding area to Reportable Quantity
1 Ib/contain liquid or solid aaterial. Cover solids with a plastic sheet to prevent

J'runof'ffT'"MatersD'i 13 (Use natura.1 deep water pockets, excavated lagoons or sandbags to
. trap material.tt bottom. . If_d1ssolved apply activated charcoal at 10 times spilled amour

•natorial MRAmn ' OSM-A/NA «urtion ho«e*. Us* dredes or lifts to remo-

SECTION VIII - SPECIAL PROTECTION INFORMATION
nCflRATDKV >«OT€CTIO»« (Sptafy tffe)
Fullfurp air "MiT-i^vinn r»«ni r»rnr with o»»fiir v a o rLtir'iTvinn ro<pi r with dUSt . flli St . IS)_

* ISuDDlied air or SCBA
MC^MAf«ICA«./CcAcm</

liiturtl rubber. n1tr«e. PF R.tnir8tQr
Similar

...
- s u 1 t s - - - T»a1n necessary

'
SECTION IX - SPECIAL PRECAUTIONS

. . __ ._ . ._ - TO «1 TA.KCM «r« MAMOV.1MC AMO 1TO»"»O
_£^t>*asb_aiid shower in vicinity. Eating, snoklng ĵlrillklng .etc, prohibited tn work area.

Minimize contact at all times

Materiil 1s very persistent in th* environment

PAGE 12>. higher conctntratlonj or greatir pottntltl for txposurt
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U.S. DEPARTMENT OF LABOR
Occupational Safety and Health Administration

MATERIAL SAFETY DATA SHEET
<• ex

C O
3 «•
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3
w

Required under L'SOL. Sifety and Health Regulations lor Ship Repairing.
ShipbMilding. and ShipbreaVing (25 CFR 1915. 1916, 1917) -

SECTION I
TUREH-S NAME

N/A

Tf_£>«OMC NC.

N/A
AOOMUS fftvmetr.Sirttt. dry. S'ate. ina 2~f Code)

N/A
CHEMICAL. NAME AN

_2J4.5-Trigh
CHEMICAL. r#MO-lEMlCAL.

Oroanthlorine

I Z*AOC N/KXE AND SVNQNVU)
|Trinoxor.'Vefton 2 T. D^D-Heed Brush

- . . „ - -C8H5C1303

SECTION

PAINTS. PRESERVATIVES. I SOLVENTS

11 - HAZARDOUS INGREDIENTS
x TLV

lUnitll

P1GMCNT3 1

CATALYST 1

VCHiCUE {
I

AODiTivCS * 1

ALLOYS AND METALLIC COATIMCS

• ASE MCTAk.

AO.OVS

MCTALJJC COATIIMCS

r̂caOA?f££ 0« CO RC ̂ UUX '
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SECTION V • HEALTH HAZARD DATA
' = — -- ;r•«> «.- 2 2 .

: / T STEL IDLH - soo°
o a i n . n a u s t ^ , vomit t i r ; . c i a r r n e a > sk in i r r i ta t ion , blood In stool

a tax ia dermatitis
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imnediately. If not ava i lab le iniuce vomitiny. Seek medical help immediately after any

O r* 3 ——

3 r» ? —

3 ?» 1"
"• <Q

exposure

4

. •

I

• «

1

STA»IUT/ u

J-
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SPILL OR LEAK PROCEDURES
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activated et-bft" - remove. trapw«4 material with.
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SECTION VIII - SPECIAL PROTECTION INFORMATION
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__I ^.linfUse whenever possible
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OTHf % persistent in the environment. Keep drlnkiaq water out.of
the'work area.
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Occupational Health Guideline for
2,4,5-T *

INTRODUCTION
This guideline is intended as a source of information for
employees, employers, physicians, industrial hygiemsts.
and other occupational health professionals who may
have a need for such information. It does not attempt to
present all data; rather, it presents pertinent information
and <J»-» tn summary form.

SUBSTANCE IDENTIFICATION
• Fcraulv C1,C«H,OCH,COOH
• Synonyms: 2.4.5-Tnchlorophenoxyacetic acid
• Appearance and odor Colorless to tan odorless solid.

PERMISSIBLE EXPOSURE LIMIT (PEL)
The cnrreat OSHA standard for 1,4.5-T is 10 milligrams
of 2.*vS-T per cubic meter of air <mg/mj) averaged over
aa eghi-bour work shift

HEALTH HAZARD INFORMATION
• Roeses of exposure
2.4.S-T can affect the body if it is inhaled or if it comes
in contact with the eyes or siun. It can also affect the
body 3 n is swallowed.
• Effects of overtxpocore
Exposure to 1.4.5-T may cause abdominal pain, nausea,
votniung. diarrhea, «nd blood in the stool. It may wso
cause irmanon of the skin. Common contaminants of
commercial preparations of 2.4.5-T may cause acne and
Uver damage. Animal experiment, have shown that
these contaminants may product damage in unborn rats.
• Repornfts signs and symptoms:
A poysjoan should be contacted if anyone develops any
signs or symptoms and suspects that they are caused by
exposure to 2.4.5-T.
• RccaeB»cBo*d medical swcillaact
The following medical procedures <hou!d be made
available to each employee who is exposed 10 2.4,5-T at
poceaaaily hazardous levels:

/. Initial Medical Examination:
—\ complete history *nd physical examination: The

purpose is to detect pre-exisiing conditions that might
place the exposed employee at increased nsk. and to
establish a baseline for future health monitoring Exami-
nation of the liver and attention to gastrointestinal
complaints should be stressed. The skin should be
examined for evidence of chronic disorders.
2. Prriodic Midical Examination: The aforementioned
medical examinations should be repeated on an annual
bass.
• Saaaaaj of toxicology
1,4.5-T (2,4.5-tnchlorophenoxyacetic acid) is of low
toxxiry. The oral LD50 for dogs is in the range of 100
mg/kg or higher, effects are limited to a slight or
moderate stiffness in the hind lep with development of
arana Contaminants of commercial preparations of
2.4.S-T have been 2.3.7.g-tetrachlorodibenzo-p-dioxin. a
potent animal teratogen. and 2.3.6,7-ietrachlorodi-
benzo-p-dioxin (TCDDX a potent acnegemc agent
which is hepatotoxic in animals; they are present u
unwanted side products of synthesis of 1.4.5-T. In a
srady of "3 workers in a 2,4.5-T manufacturing plant. 13
had moderate to severe acneform dermatitis (chloracne)
and 22 had gastrointestinal complaints such as nausea.
vomiting, diarrhea, abdominal pain, or blood in the
stool; no significant liver dysfunction was found: al-
though no air sample results were reported, the chlor-
acse was thought to be a result of exposure to TCDD.
2-4.5-T dust is a slight imtant of the skin.

CHEMICAL AND PHYSICAL PROPERTIES
• Ptorsical data

1. Molecular weight: 2!S.5
2. Boiling point ("60 mm Hgj: Decomposes above

meinng point
3. Specific gravity (water «• I): Greater tnan 1
4. Vapor density (air — I at boiling point of 2.4.5 -T):

Not applicable
5. Melting point: 151 C (316 F) (decomposition)

xnmeodations reflect 3000 inamtnal hygiene and meoml mrve-nance ortctiCM <nd the* unotemenunon will
t « acn*ving «n «rfecnve occuoabonai heaitn orograrr. However. tf>ey may not oe s-.Aoent to acrneve compliance

witn an reqmremenu of CSHA regulation*.

US. OOAHTMENT Of1 MIALTH AND HUMAN StKVICtS
-MTO Serve* C«m«n tor D.Ma«« Control
i m«muw lor OccuoaMnai Sa'«fy tnd

U.S. DEPARTMENT OP LABOR
Occuoaaonai Safety tnd H»ntn *amir»$triton
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6. Vapor pressurt it -0 C (0$ FV Essentially t:rc
7. Solubility in water , g/100 g water at 20 C .'64 F;

001
8. Evaporation ra te i b u t y l acetate = 1) Not applica-

ble
• P.eaeriTiry

1. Conditions contr.bunng to instabili ty: Tempera-
lures above 155 C (316 F) may cause sealed meul
containers to bursu

2. Incomp*ubiiii]« None.
3. Hazardous decomposition products: Toxic gases

and vipors (such as hydrogen chloude and carbon
monoxide) may be released when 2.4,i-T decomposes.

4. Special precautions; None.
• Flanunabiliry

I. Not combustible
• Warning properties
2.4.5-T is not known to be an eye untant.

MONITORING AND MEASUREMENT
PROCEDURES
• General
Measurements to determine employee exposure are best
taken so that the average tight-hour exposure is basad
on a single eight-hour sample or on two four-hour
samples. Several short-time interval samples (up to 30
minutes) may aiso be used to determine the average
exposure level. Air samples should be taken in the
employee's breathing zone (air that would most nearly
represent taat inhaled by the employee).
• Method
An analytical method for 2.4.5-T :s in tne \'IO5H
Manual of 4neir:icai Weinodi Ino Ed.. Vol. 5. 197°.
available from the Government Priming Office. Wash-
ington. D c :&io:tGPO NO. or-oj.--oo.u9-n.

RESPIRATORS
• Good industrial hygiene practices recommend that
engineering controU be used to reduce environmental
concentrations to the permissible exposure level. How.
ever, there are some exceptions w-here respirators may
be used to control exposure. Respirators may be used
when engineering and work practice controls are not
technically feasible, when such controls are in the
process of being insulted, or when they fail and need to
be supplemented. Respirators may also be used for
operations which require entry into tanks or closed
vessels, and in emergency situations. If the use of
respirators is necessary', the only respirators permitted
are those that nave been approved by the Mine Safety
arJ Health Administration (formerly Mining Enforce-
ment and Safety Administration) or by the National
Institute for Occupational Safety and Health.
• In addition to respirator selection, a complete respira-
tory protection program should be instituted which
includes regular training, maintenance, inspection.

cleaning, and e\a._i^oa.
SANITATION

• Eating and s=.:t^.r should no; te perrr.rned :n areas
where 2.4.5-T is .--ir—ed. processed, or v.ored.
• Employees v*ro visile 2.4.5-T should wash \?.S:T
hands thorougr.:> wna soap or rni;a detergent ar.i
water before eaor.t. sacking, or using toiiet :'aciir3«.

COMMON OPERATIONS AND CONTROLS
The following Us: Tvrrucics some commcn operations :n
which exposure :: 2.4.5-T may occur and cocrrai
methods which aiv oe erTecav* in each case:

Controls
Process enciosî e:
local txnaust
ventriatiort: oersonai
protective ecu^merii
Personal orctectrve

Process enclosure:
local exnsust
ventilation; personal
protectn^e

- 2 2.4.5-T

Operation
Formulation of
rwbicioas and para
hormones

Application as
herbicide, defc
plant hormone
Manufacture of 2.4.5-T

EMERGENCY FIRST AID PROCEDURES
In the event of an emergency, institute first aid orocs-
dures and vend for firs aid or medical assistance.
• EyeExponre
If 2.4.J-T gen mto tae eyes, wash eyes tmmedsateiv
wt:h large amouos of water, lifting the lower and upper
lids occasionally If jnunon is present after washing,
get medical aneaooc. Contact lenses soouiu not be
worn when worcsg with this chemical.
• SUnExponrc
If 2.4.5-T or IxpnCs containing 2.4.3-T get on the skin,
wash the conu=nued skin using soap or ouid deter-
gent and »ater. If 2.-O-T or liquids containing 2.4.5-T
soak through the caching, remove the clothing and
wash the stun using soap or nuid detergent and water. If
irritation is preses? after washing, get medical atteanon.
• Breathing
If a person breathes 3 large amounts of 2.4.5-T. move
the exposed person :o fresh air at once- If breathinf has
stopped, perform ar=ficiaJ respiration. Keep the afTect-
ed person warm «ad at rest. Get medical attennoa as
soon as possible.
• S»sllowinf
When 2AS-T or Jotods containing 2.4.5-T have been
swallowed and the person is conscious, give the person
large quantities 01" »*ier immediately. After :ne water
has been swallowed. try to get the person to vomit »>
having him touch :he back of his throat with his fcicer
Do not make an «ace«soous person vomit Get medicai

itn
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attention irr.rr.eeateiy
• Rescue
Move the affected person from the hazardous exposure.
If the ejpcied person his been overcome, not i fy some-
one else and put into effect ;he estaohshed emergency
rescue procedures. Do net become a casualty Under-
stand the facility's emergency rescue procedures and
know the locations of rescue equipment before the need
arises.

SPILL AND DISPOSAL PROCEDURES
• Persons not wearing protective equipment and cloth-
ing should be restricted from areas of spills until cleanup
has been completed.
• If 2.4.5-T is spilled, the following steps should be
taken:
1. Ventilate area of spill.
2. Collect spilled material in the most convenient and
safe manner and deposit in sealed containers for recla-
mation, or for disposal in a secured sanitary landfill.
Liquid containing 2.4.J-T should be absorbed in ver-
micuiite. dry sand, earth, or a similar material.
• Waste disposal method:
2.4.5-T may be disposed of in sealed containers in a
secured sanitary landfill.

REFERENCES
• Amencan Conference of Governmental Industrial
Hygiemsts: "2.4.5-T (2.4.5-Tnchloropheno*aceuc
Acid)." Documentation of the Threshold Limn Values for

Subs:-»ces it Workroom Air i}rd ed.. >,£ printing).
Cincinnati. 1974.
• Chnstensen. H. £.. and Luginbyhl. T. L. (eds.):
\JOSH Toxic Substances List. 19'4 Eiit-.cn. HEW
Publication No. "4-134. 19'4
• Deichmann. W. B.. and Gerarde. H. W T^\::olo^y of
Drugs and Chemicals, Academic Press. New York.
1969.
• Dnll. V. A., and Hiratzka. T.: "Toxicity of 2.4-
Dichlorophenoxyaceiic Acid and 14.3-
Trichlorophenoxyicetic Acid." A.M.A. Jrc.-.nes of In-
dustrial Hygitnt end Occupational Medicine. 7.6I-6T,
1953.
• International Labour Office: Encyclopedia o/Occuoo-
tional Health and Safety. McGraw-HiU. New York.
1971.
• Kbera. K. S. and McKinley. W. p : "Pre- and Post-
Natal Studies on 2-4.5-Tnchlorophenoxy*croc Acid.
2.4-Dichloropbenoxyaceuc Acid and Their Denvaaves
in Rats." Toxicology and Applied Pharmacology.
22:14-28. 1972.
• P«ty, F, A. (ed.): Toxicology. Vol. II of IndusmaJ
Hygiene and Toxicology (2nd ed. rev.). Intencience.
New York. 1963.
• Poland. A. P.. et al.: "A Health Survey of Workers in
a 2.4-D and 2,4.5-T Plant." Archives of Environmental
Health. 22:316-327. 1971.
• Spencer. E- Y.: Guide to the Chemicals L'sed in Crop
Protection (6th ed.). Publication 1093. Research Branch
Agriculture, Canada, 1973.

• SPECIAL NOTE
The International Agency for Research on Cancer
(IARC) has evaluated the data on this chemical and has
concluded that it causes cancer. See I.JRC Monotrcpns
on thr E:iluanon ol Cjranotenic Risk or Cnemiccis :o
Man. Volume 15. \<f~
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RESPIRATORY PROTECTION FOR 2,4.5-T

Condition Minimum Respiratory Protection*
Required Above 10 mo/m'

Particuiate Concantraoon

50 mg/m1 or less Any flust and mist resri.-ator. except single-use.

lOOmg/m'or less

500 ng/m1 or less

5000 mg/m> or less

Greater man 5000 mg/rrf or
entry and escape from
unknown concentrations

Fire FiontmQ

Any oust and mist resprator. exceot single-use or quarter-mask respirator.

Any fume respirator or rvgn efficiency pamcuiate fater respirator.

Any supplied-air respratsr.

Any self-contained breamng apparatus.

A nign efficiency parDcuaa fitter respirator wim a fufl faceotece.

Any supplied-air restxrator wim a full faceowc*. helmet, or nood.

Any seif-contained breatrang apparatus wim a fun faceowce.

A powered air-punfymg respntor witn a high efficiency paniculate filter.

A Type C cuppiied-ar »eao*aior operated in pressure-demand or otner positive
pressure or cononuous-ficw mode.

Serf-contained breaming apparatus witn a fun facepiece operated in pressure-
demand or otner positive pressure mode.

A combination reswratcr wncn includes a Tyoe C suopiied-air respirator wrtfi a
full facepiece ooeratee n aressure-demand or otner cosrcve oressure or continu-
ous-flow moae ana an axaokary seif-contamed breaming apparatus operated in
pressure-demand or offter positive pressure mooe.

Sefl-contained breatnng aoparatus witn a fufl facepwce operated in pressure-
demand or otner positive pressure mooe.

escape Any dust and mist resorarcr. exceot single-use.

Any escape seif-containea creaming aopantus-

•Oniy MOSH-approwo or MSHA-«pproved equipment snowd be used.

°"-° 3 5" zl
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Required urxier USOL Safety and Health Regulation* for Ship Repairing.
Shteb.j-d-.ns. and Shipbrejlcin^ (29 O=R 1915. 1916. 19171 -

SECTION I

N/A
AOOK ESS ' •s"t"- <-">'• -

EMEKCCMOC Tf_£>nONC NO.
N/A

. AME ANO SVNONVKS

2,4-Dichloroph9noxv, aeetfr a;i
TRAOC KAMt ANC SVHONXMJ

2.*-D..Weedor 64.Donnone. Aarat^et
"ifhiorinated hydrocarbon(He^icide) I rOAMUUA

Ca C1? Hp 03 Agent Orange

. • SECTION II - HAZARDOUS INGREDIENTS
PAINTS. fRESSRVATIVES. I SOLVCVTS

PiCMCWTS

cATAcvrr
VCMlCl_£

X

5ouvej*r« |
XOOiTlvtS ' |

•OTMCKS

TUV
lUnrrtl ALLOYS AND METALLIC COATINGS

•ASE MCTAJ.

AU.OVS

MCTAU.IC COATINGS
PH-^£» MCTAX.
•LUS C3ATIMG OR CORE PV.UX

QTMERS

t. ""•» tUr

• I l l \
HAZARDOUS WOmjRES OF OTHER LIQUIDS. SOUDS. ^R CASES

Incompatible with strong oxidizers

* «s
Dioxin found as impurity or breakdown substance in 2,40 1 Tra

.CAS Number 94-75-7

RTECS AG682500 EPA HWH P03S
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SECTION 111 - PHYSICAL DATA

.O.LJNC PO.KT f>4 . at 1

VAPOR PRUSURC I'M* K».)

ATM
920C

VAPOR DENSITY |AlR*ll

^^ slichT

APPEARANCE AMD OOON ,

Decomposes
7.63mm Hg

>r 0.07PW
Colorless, odorless solid;

S»EC1P1C CRAVITTV (HjO'll

PERCENT. VOLJkTIUE
•r VOLUME r*t
EVAPORATION RATE. ' - ,

HeUIng Point •• •
white to yellow crystalline

284«F

powder

SECTION IV - FJRE AND EXPLOSION HAZARD DATA
FLA** POINT |M*IMH •»•€!

EXTlMCUISHINC MfOIA
Extlqgu^h nc1n« ei

S*-CCIAI_ PIRE ^ICKTIN* PR

Unknown |F<_AMMA«l_f UIMITS

it*hl* iM^rlAl to iurrounri th* f!M l«itar fart fft,
occauRu

d1ox1n/furon/phosgene etc.
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. N/A ———
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from incomplete combustion • •
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SECTION V - HEALTH HAZARD DATA

ng/,.3 STEL 500

~ s s oi-»*< • "> m

. "cney damage, poison. nch. pupil, tremors, peripheral neuropatny.

convulsions, iete~v:s. incoordinai ' ion, ventricular f i b r i l l a t i on , ca rd i ac arrhytrmiia! CNS
CY AMD *I

Wash eves 15 nlr. *rth copious
by I n h a l a t i p p

of Maten.and. yVln with
depress!

<Ln;»ri ' f t»»f r exp»itir
Jto fresh air imedlately. Uppn ipgasfion st»t»L h»1n imrv» re

Induce vomiting if nedical help unavailable. Seek medical attention after eny exposure

t
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SECTION VI . REACTIVITY DATA

<STA«UX

-A.̂  x

canoiTioNS TO AVOID

ia«3M»ATA IUT t̂̂ ;*,g oxidizers

Potential Dioxin. furans. nhntf

POUVMCRIZAT1ON

MtAV OCCUR

wtUS. NOT OCCUR

on*. ACT from 1neo«nl*±» j-nmhiiOHnn

1 r 1
- - . - . . .

SECTION VII - SPILL OR LEAK PROCEDURES

Contact MT* eimnrvienr iinBoHi atol u Nnt-i f u rh« nmn«jL»i:thn»"i t-iot Tiitnrf in 1-ho c<*o

safety olan. Kinimize dust release. Rersortable nuantltv ion ih« nOM.r «r t ru»*»..xn,..
substance, liouid or solid, N.O.S

Solids with »

. carbon at 10.

J Land Soil! (Dio oit/oond to hold mat-H-l - rrw.r -
elastic sheet to .orevent runoff.. Water Spill (if dissolved, aooly actiyatec

times soillfid. amount - remove trapped material with suction hoses- - use
mechanical dreoges or lifts to remove immobilized masses of pollutren and precipitates.

FPA HU* PP•9= VI «97KP, _________

SECTION V1U . SPECIAL PROTECTION INFORMATION

VCKTILATIOW l.s»eciAi_

o
>
oo10

or
I OTHM

rnoTCCTlvC
"nati'irjiT mi

:.»«OTtCTION
Faceshield, goggl

for sui\s. hoots, .etc (Araim^^p,. halooen\ Tatrlno

SECTION IX - SPECIAL PRECAUTIONS
. „____ . ._ ._ TO •«. TAKEN IN HAMOV.INC AND iTOKINO

Eve wash and shower in vicinity, eating. smok{ngj_JlrJj}k1ng
Minimize contact at all times._________________

•OTHr*>Haferial is extremely persistent in* the environment

FACE (2). 'with higher concentrations in greater potential'for exposure
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INTRODUCTION
This guideline :s intended as a source of uiforesaoeo for
employees, employers, physicians, industrial hyjxatari.
and other occupational health professionals »fco may
have a need for such information. It does not irtcrnpt to
present all data: rather. :t presents pertinent information
and data in summary form.

SUBSTANCE IDENTIFICATION
• Formula: C!,C«H1OCH,COOH
• Synonyms: 2.-t-Dichiorsphenoxyaceuc acid
• Appearance and odor Colorless, odorless scad

PERMISSIBLE EXPOSURE LIMIT (PEL)
The current OSHA standard for 2,4-D is 10 naurgnos
of 2.4-D per cubic meter of air (mg/m1) averaged over
an eight-hour work shin.

HEALTH HAZARD INFORMATION
• Routes of exBonrt
2,4-D can affect the body if it is mh.lxl if h comes in
contact with the eyes or skin, or if it is swallowed. Ix
may enter the body through the skin.
• Effects of OTerexpoorc
/. Short-term Exfoatrc Massive exposure to w*-O may
cause weakness, stupor, muscie twitching, and coavoi.
sions. Contact of the material with the skin may caase a
rash. It has caused minor over and kidney *»-««g» to
animals.
•. Lonf-trrm Exposure Not known.
3. Reporting Sipu and Siufnmr A physician shock! be

/. Initial Mtdical Scrtouxf: Employees ibocid be
screened for tustcry c<" certain medical ccodrac=s
(listed below) wh^2 2icht place the etnpioyee at
increased nsk from I.-J-O exposure.

—Liver disease: 2.*-D <**»»v« liver damage ta •*«*-
reals. The importance of das organ in the Uuuaesibr-
maaon and detoxzScmoa of foreign substances sbooJd
be considered betore exposing persons with mxpnred
liver fuacooo.

—Kidney <1Kr«tr- 2.4-D causes kidney damage a
»gimi«i« The onDonaaoe of T^K organ m the t'nnirfarfT^
of toxic substances rascfies special comadennov, •
those with impaired renal fnacoon.

GbrillaDoa m ammais. ta persons with impaired caroo-
vascular function, cae ahaiaaon of 2,4-D
exacerbanoo of pre-ezscag daorder.

longed exposure. Persons with pre-exisnag sea dsur-
ders may be more v.vrr».aie to the effects of '*"« ateac.

—Convulsive rfm-u.'sg-- or neuropathy. 2_-*-D oa«
n 1̂5̂  convulsioos ta ' " 11** Persons with a ' f! v ^ * oi1

such disorders may =e =>ort scscepable to the efTecs of
this agent. 2.4>D say iiso produce neuropathy by
analogy to effects ccserved ai expenmentai a-r-m'ri
i Periodic M*dic*l cnrnimqtu>u: Any employer aevea-
opmg the above4auc czoditxns should be referred ior
further medical exammnoo.

contacted if anyone deveiops aay signs or synptona
and suspects that they are caned by exposure to 2.4-D.
• Recomatadrt mt&al ormUipc*
The following mrdical procedures should be made
available 10 each employee who is exposed to 2-*-D at
potentially hazardous levels:

2.4-D dust causes si$=s ce both hypo- and hyperexcaa-
ooa of the central nertocs s><stem m animals. la setaal
species of «""**«•« p\ea aassive oral doses. virtVa
death has been jscr.jea to ventricular fibnilanoe. If
death is delayed, mycorni. scifness of the exrresaaes.
auna. paralysis, anci .-ma are seen: autopsy fi"»li«|i
have included """•••• ;rv«r and kidney injury. Tie
myotoma charactersac of aitoxicauon by ~*-D »
•n^yi« hts not *̂ *̂» reporteQ in humanv Posably tbc
only recognized fatal case of poisoning involved a

' person who -»f*^f^ not lets than «500 ag: a>e
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person i-tMrecUy expenenctd violent convulsions, al-
though '-iiv -*ere not actually observed; there were no
significant ~LT!C.:.igs at autopsy A single dose of 36 g of
2.4-D i^trucistered intravenously to a patient for treat-
ment o: iaieaunated coccidioraycosis caused stupor.
hyporef.ett. Sbnllary twitching of some muscles, and
unnary 'jicc-nnneoce; 24 hours after the dose, the pa-
tient suK cc-rrrpluned of profound muscular weakness.
which SiJr^ced after an additional 14 hours. Conuct of
the mirrrol with the skin may cause dermatitis; skin
absorpace o slight.

CHEMICAL AND PHYSICAL PROPERTIES

1. Moiecalar weight: 221
2. Botr-st potnt (760 mm Hg): Decomposes
3. SpeaSc gravity (water » IV. 1.1 (estimated)
4. Vapor density (air — 1 at boding point of 2.4-Dh

7.63
5. MeteBfpomt:140C(2S4F)
6. Vapor pressure at 20 C (68 F); Essentially zero
7. SofBbuny in water, at 20 C (68 F): 0.07 ppm
8. Evaporation rate (butyl acetate — 1): Not applica-

ble
• Ractxvtty

1. CaticiiifBa contnbunng to instability: None
2. lacoerpanbiiities: Contact with strong oudizers

may cimr Sres and explosions.
3. Hazardous decomposition products: Toxic gases

and vapors (such as hydrogen chloride and carbon
monoxide) may be released in a fire involving 2.4-D.

4. Sprc-al precautions: None

1. Fixsn point: Data not available
2. Amagmnon temperature: Data not available
3. Flammable limits in air. fc by volume: Data not

available
4. FTT.̂ JPI^»«IH- Carbon dionrte. dry chemical.

foa&x

Since Z.*~D hat a negligibk vapor pressure, warning
properDesarc not considered.
Cram states that **2.4-dichlorophenoxyaceac acid (2.4-
D) » a h***"*--̂  for weed control. often used in the
form of as salts or esters. Parenteral administration to
dogs ha* caused sneezing, lacnmanon. and rubbing of
the eyes, along with gastrointestinal disturbances. In
three h«maa beings, absorption of an unspecified ester
of dichloro^henoxyacenc acid through the skin caused
poiyucuiuu. bvt with no disturbance of the eyes or
vistom,' The above do not appear 10 be local effects on
the eye. However. Stolman and Stecher note that this

is cause irritation of the eyes.

2 1X>

MONITORING AND MEASUREMENT
PROCEDURES
• Central
Measurements to determine employee exposure are best
uken so that the average eignt-hour exposure is based
on a single eight-hour sample or on two four-hour
samples. Several short-tune interval samples (up to 30
minutes) may also be used to determine the average
exposure level. Air samples should be tiken in the
employee's breathing zone (air thai would most nearly
represent that inhaled by the employee).
• Method
An analytical method for 2.-J-D is in the .\IOSH
Manual of Analytical Mtthods. 2nd Ed.. Vol. i. 1977.
available from the Government Printing Office. Wash-
ington, DC. 20402 (GPO No. 017-033-00261.4)

RESPIRATORS
• Good industrial hygiene practices recommend that
engineering controls be used to reduce environmental
concentrations to the permissible exposure level. How-
ever, there are some exceptions where respirators may
be used to control exposure. Respirators may be used
when engineering and work practice controls are not
technically feasible, when such controls are in the
process of being installed, or when they fail and need to
be supplemented. Respirators may also be used for
operations which require entry mto tanks or closed
vessels, and in emergency situations. If the use of
respirators is necessary, the only respirators permitted
are those that have been approved by the Mine Safety

. and Health Administration (formerly Mining Enforce-
ment and Safety Administration) or by :he National
Institute for Occupational Safety and Health.
• In addition to respirator selection, a complete respira-
tory protection program should be instituted which
includes regular training, maintenance, inspection,
cleaning, and evaluation.

PERSONAL PROTECTIVE EQUIPMENT
• Employees should be provided with and required to
use impervious clothing, gloves, face shields (eight-inch
minimum), and other appropriate protective clothing
necessary to prevent repeated or prolonged skin contact
with 2.4-D or liquids containing 2.4-D
• If employees' clothing may have become contaminat-
ed with 2.4-D. employees should change into unconia-
initiated clothing before leaving the work premises.
• Clothing contaminated with 2,-t-D should be placed
in closed containers for storage until it can be discarded
or unal provision is made for the removal of 2.4-D from
the clothing. If the clothing is to be laundered or
otherwise cleaned to remove the 2.4-D. the person
performing the operation should be informed of 2.~D°>
hazardous properties.
• Non-impervious clothing which becomes contami-
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nated wiih 2,4-D should bi reraoved p r o m p t l y and not
reworn unnl the 2,4-D is removed :'rom :he clothing
• Employee* should be provided with ind required to
uie dust- and splash-proof safety goggles where 2.4-D
or liquids containing 2.4-D may contact the eyes.

SANITATION
• Skin t>m becomes contaminated with 2,4-D should
be promptly washed or showered with soap or mild
detergent and water to remove any 2.4-D.
• Eanng and smoking should aot be permitted in areas
when solid 2,4-D is handled, processed, or stored.
• Employees who handle 2.4-D or liquids containing
2,4-D shook) wash their hands thoroughly with soap or
mild detergent and water before eaong. smoking, or
ii«jn£ t^tift facilities.

COMMON OPERATIONS AND CONTROLS
The foOowiag list includes some common operations in
which exposure to 2,4-D may occar and control meth-
ods which may be effective in each case:

Controls
Process enclosure;
local exnaust
venSanon; personal
protective equipment
waahrtg facilities
Process enclosure:
toot exnaust
vermtonon; personal
protective equipment;
waving facilities
Personal protective
ecjuomem

Operation
Formutaaon of
herbndes

Manutaeure of 2.4-D

Application on cereal
crops, com. sorghum,
mrfo. sugar cane,
pastures, range land,
and lawns for use as an
heroooe: use as a
plant hormone on
agricultural crops

EMERGENCY FIRST AID PROCEDURES
In (he even of an emergency, inxanne first aid proce-
dures and scad for first aid or medical >t«imnr»
• EycExpeeart
If 2.4-D or liquids containing 2.4-D get into the eyes.
wash eyes immediately with large amounts of water.
lifting the lower aod upper lids occasionally. If imunon
is present after washing, get medical attention. Contact
lenses should not be worn when working with this
chemical.
• SttaEzvoear*
If 2,4-D or liquids containing 2.4-D get on the skin.
promptly wash the contaminated stun using soap or

rmld detergent ind water If 2.4-D or liquids conu.nt.-ig
2.4-D penetrate through the clothing, remove the c lo th -
ing promptly and wash the sion using soap or mild
detergent and w»ier. If imuDon persists after washing.
get medical attention.
• Breataiag
If a person breathes in large amounts of 2.4-D. move the
exposed person to fresh air at once. If breathing has
stopped, perform artificial resptnuon. Keep the affect-
ed person warm and at rest. Get medical attention as
soon as possible.

When 2.4-D has been swallowed and (he person is
conscious, give the person large quantities of water
immediately. After the water has been swallowed, try
to get the person to vomit by having him touch the back
of his throat with his finger. Do not make an uncon-
scious person vomit Get mcdirtl attention immediate-
ly.

Move the affected person from the hazardous exposure.
If the exposed penoo has been overcome, noofy some-
one else and put into effect the established emergency
rescue procedures. Do not become a casualty. Under-
stand the facility's emergency rescue procedures and
know the locations of rescue equipment before the need

SPILL AND DISPOSAL PROCEDURES
equipment and cloth-
of spills unnl cleanup

• Persons not wearing pi
ing should be restricted from
has been completed.
• If 2.4-D is spilled, the foOowing steps should be
taken:
1. Ventilate area of spill.
2. For small quantities, sweep onto paper or other
suitable material, place m an appropriate container and
burn in a safe place (such as a fume hoodV Large
quantities may be reclaimed; however, if this is not
practical, dispose of by burning m a suitable combustion
chamber equipped with an appropriate effluent gas
cleaning device, as in below or deposit in a secured
sanitary landfill.
• Waste disposal methods:
2.4-D may be disposed of:
1. By making packages of 2.4-D in paper or other
flammable material and burning in a suitable combus-
tion t-hMjO^r equipped with an appropriate effluent gas
cleaning device.
2. By dissolving 2.4-D in a flammable solvent (such as
alcohol) and atomizing to a suitable combustion chta-
ber equipped with an appropriate effluent gas cleaning
device.
3. By disposal in a secured sanitary landfill.
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• SPECIAL NOTE
The International Agency for Research on Cancer
(lARC) has evaluated the data on this chemical and has
concluded thai it causes cancer. See lARC Monographs
on the Evaluation of Carcinogenic Risk of Chemicals to
Man. Volume li. 19T7.
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RESPIRATORY PROTECTION FOR 2.4-0

Condition Uiiwnjm Respiratory Protection*
Required Above 10 mg/m*

it

u
.1

n
4

i
«*

Parocvilate Concentration

100mg/rn* or less Any ch*r-ical cartridge resoirator with an organic veer cartndge(s) and dust
filter($). Ticuang pesooc* respirators WTHCTI me«t tr« r»quremen:s of tnis class.

Any suppueô air resp>ator.

Any self-ccnained breatrwng aoparatus.

500 mg/m* or less A cnemcac cartridge resgrator with a full faceo>ec* and an organic vapor
cartndge<si. and dust Smarts), including pesnoae respntors wftcti meet the

Greater than 500 mg/m1 or
entry and escape trorn
unknown concernraacns

A gas mask with a crwvsryte or a front- or back-mounted organic vapor canster
and dust and nest fitter, rxaudmg pesticide resprnars whjcn meet the requre-
ments of ffis class.

Any $upc»*d-ar resuuatm with a full faceptece. helmet, or hood.

Any seif-cswauned breamng apparatus with a full facepwce.

A Type C suDplied-ar resontor operated in pressure-demand or other positive
pressure or continuous- flow mode.

Self-cortamed breaCinc. apparatus with a full facepiece operated m oressure-
demand cr caner posfflv* oressure mode.

A comonaocin reaaraaar when includes a Type C suppked-air resprator with a
full faceptece operated m cressure-demana or other gosrtve pressure or continu-
ous-flow rnooe and an auxiliary serf-contained or earwig apparatus operated *i
pressure-cemano or otfter positive pressure mode.

Setf-contaoned breatrnng aoparatus with a full
demand or orner posmvc pressure mode.

facenece operated m pressure-

Escape Any gas mask wovxjirq protecbon against organc vasors ana parocuates.
including ocsuaoe leapaaiors wntch meet the requremems of this ciass.

Any escac* setf-comatfwo breathing apparatus.

•Only NOSH^pprowed or MSHA-ap itsfx id be used.
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:-•/ U.S. DEPARTMENT OF LABOR
Occupational Safer/ and Health Administration

M A T E R I A L SAFETY D A T A SHEET
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Required under USOL Safety and Health Regulations for Ship Repairing,
Shipb-jildmg. »nd Shlpbreakirtg (25 CPR 19TS. T916. T9T7) •

SECTION 1 '

•1

N/A
ZJf Codt)

N/A

N/A
CHEMICAL. NAME AMD SVNOfVMS

^Ulfuric Acid - Battery EUetrnlyte (AHd)
"CHEMICAL, f AU1L*

TBAOC NAMC AN9 SVNONVMS

Inorganic Acid - Sulfuric Arid -H2S04

•1

•'1

•1

SECTION II - HAZARDOUS INGREDIENTS

PAINTS, f HESERVAT1VES. & SOLVENTS

PIGMENTS

CATALYST

-VCMICUC

OTMCMS

TUV ALLOYS AND METALLIC COATING*

•ASK MCTAL

ALLOW

MCTAUUIC COATINGS

•(.US COATING OK COUe

OTMKNS

HAZARDOUS MIXTURES OF OTHER LIQUIDS. SOLIDS. OR GASES n.

BATTERY ELECTROLYTE (Acid): Battery Fluid <•> » highly
sulfuric acid and pure water (h^O), possessing a specific gravity
ranging from 1.200 + 0.005 to 1.300 + 0.005 at 80°F.

the threshold limit value of sulfuric add per eight (8) hour day 1s Iw

} _l

. . i SECTION 111 - PHYSICAL DATA

•OILJNC POIf*T ffj . •

vAPOn pacuuU |IMI» HI O . • •

VAPO* ocMsrnr tAi»«u '

JIOLUVILJT^ '̂  WATVM

APPCA H ANCt AHO QOOft .

^LAM POINT «-.,«• ...1

*?f ' thVi'̂ t.""'* <

Wir&'inJ.'iDmtd

Colorless.

SECTION

203'F

10918'F
+ 1

100X

SPCCIPIC CRAVITV (Mjo-n 1.200 to 1.300

•V VOLUMC (*1 . ~ - • - •

CVA>O«ATION "»AT».,... • ,.3 _v — T- ~ ——« .« Water (fi?0) - •
READ. ATTACHED SPECIFICATIONS CAREFULLY

oily fluid, to sligfi^ly cloudv - Odorl*«*

IV1- FIRE AND EXPLOSION HAZARD-DATA

Non-Flanmable • 1 —
« Inunlv.rt
• MOCCOUAU
or leaking

In « fl^, tl»» 1«^Q« ^ii»B»<»4«t nt r̂.»'f̂  ———— ,

» 80f

1 -

" '

[ —— I3 ——— 1 —— :

—— —— - ————— •— -: ——

batter electrolyte »rlth large amount $-««-wat«r— — "^^
t * * .

0oro



SECTION V - HEALTH HAZARD OAT/
per ciay

nrr
.Causes seyere_ burns. Rgcetted contact may cause skin and eye
i r r i t a t ion .Reoea ted innalatiorf of nist may cuase infliTtnation of lungs.

CY AJvOFltiT a.13 PROCEDURE*
SEE ATTACHED LNFC'HVnQN! Irradiate waning wi th la rge amounts of water for at least

15 minutes is recommended. Contact a physician inpeaiztely. -. •
Battery electrolyte does not contain Poly Chlorinated Sichenyls.

sj «.
~ S"

o 3 ~
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SECTION VI - REACTIVITY DATA

tn?hDall oraanic substances.
1001

<e t*oia}
Incompatible v^it^ all metals "and all organic substances

OCCUM
CONDITION* re AVOID

W11_S_ NOT OCOJH

SECTION Vlt - SPILL OR LEAK PROCEDURES
. .|_ IS . , , .entire affectea area witn plenty of water. . ..>«ater is not available, use

•sand or ashes. Do not use cloth, sawdust, or any other combustibles.

"KeutraTife »ritn bicarbonate of soda and dilute with water.--

*."•

•
Full -face rest
VtMTtUATMM

» * •

PMOTECf iv( £bAV

Rubber, Gl ov*}
fiuB§er"Xo?wvr
.

t*tCAwT|O*^ ^*OStore in cool
handling and <

Onl v hlflfll •
•

•»« m.

SECTION VIII - SPECIAL PROTECTION INFORMATION

ira'tors'wVth $or *cid Gas Cartridges with dust. «ist, fume prefilters
UOC AL» CXMAwST « S'CCIA^

kiC^MAMiCAl. (Ctntrmlf - • '_ 1 O^KM ' • j

«S - - ..-, - - - ore »»OTccnof« • .• j
• • • • - • - - - Cheaictl Safety Goggles-- - . '- —

Mce'st?fe^l, O»e»^c»] Safety Goggles,. Rubber 61o»**- - -— ' ——— '-"^- '— - - \

- ——— — ——————— : ————— '
SECTION IX - SPECIAL PRECAUTIONS ' '••_•_ ±-:- |

!'d'rVV^«'«r̂ Yty'*proCec^ed'YrwB moisture and severe j«aSheT<_A»oJd.-all̂ _. 1
storage procedures that -»*y result in spills, leaks, punctures. .-. |

»nri /nr «tor* 1n areas where an unlimited water suooly is available. 1
% . - • " ™ ,~*~ ** ^™L^ " ~^ ~ ~~ ^*~~" - ' ' ', ~" I

•with higher concentrations or greater potent ia.1 ~.~" -" ~~~ f~^^ 1
*A» •nwsure — — '• ———— • — - — ->,-,-.-' f
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Occupational Health Guideline for
Sulfuric Acid

INTRODUCTION
This guideline is intended as » source of information for
employees, employers, physicians, industrial hygiemsts.
and other occupational health professionals who may
have a need for such infonnadon. It does not attempt to
present all data; rather, it presents pertinent information
and data in summary form.

SUBSTANCE IDENTIFICATION
• Formula: HiSO.
• Synonyms: Oil of vitriol
• Appearance and odor Colorless to dark brown, oily,
odorless liquid.

PERMISSIBLE EXPOSURE LIMIT (PEL)
The current OSHA standard for sulfuric acid is I
milligram of sulfunc acid per cubic meter of air (mg/
m') averaged over an eight-hour work shift. NIOSH
has recommended a permissible exposure limit of I mg/
TO' averaged over a work shift of up to 10 hours per day,
40 hours per week. The NIOSH Catena Document for
Sulfunc Acid should be consulted for more detailed
information.

HEALTH HAZARD INFORMATION
• Routes of exposure
Sulfunc acid can affect the body if it is inhaled or if it
comes in conuct with the eyes or skin. It can also affect
the body if it is swallowed.
• Effects of overcxpocar*
/. Short-term Ejcpanrt: Sulfuric acid may cause irrita-
tion of the eyes. nose, and throat. Breathing in the mist
or vapor may cause teeth erosion or the mouth to
become sore and also difficulty in breathing. Splashes in
the eyes or on the skin will cause severe skin burns.
2. Long-term Exposure Repeated or prolonged expo-
sure to dilute solutions of sulfunc acid may cause
irritation of the skin. Repeated or prolonged exposure

to mists or vapors of sulfunc acid may cause erosion of
the teeth, chronic irr—inon of the eyes, or cironic
inflammation of the nose, ihroat, and bronchial rubes.
3. Reporting Signs and Symptoms: A physician she aid be
contacted if anyone develops any signs or symptoms
and suspects that they are caused by exposure to
sulfuric acid.
• Recommended aMdieai svrreillanci
The following mfdinl procedures should be maflr
available to each employee who is exposed to sulfunc
acid at potentially hazardous levels:
1. Initial Medical Extmutatum:

—A complete history and physical examuxaaoo: The
purpose is to detect pre-eusang conditions thai might
place the exposed employee at increased nsk. and to
establish a baseline for furore health monitoring. Exami-
nation of the respiratory system, eyes, and teeth should
be stressed. The skin should be examined for evidence
of chronic disorders.

— 1*" x 17" chest roentgenogram: Sulfuric add may
cause acute lung H«m«g» Surveillance of the lungs ts
indicated.

—FVC and FEV (1 sec): Sulfuric acid is reported to
cause pulmonary funcaon impairment. Periodic surveil-
lance is indicated.
2. Periodic Medical Examination: The aforemcsoooed
medical examinations should be repeated on an nnnal
basis, except that an x-ray is considered necessary cniy
when indicated by the results of pulmonary funcncn
testing.
• Summary of toxicology
Sulfuric acid mist severely irritates the eyes, respiratory
tract, and skin. Concentrated sulfunc acid destroys
tissue due to its severe dehydrating action, whereas the
dilute form acts as a milder imtant due to acid proper-
ties. The LCSO of mm of 1-micron particle size tor an 8
hour exposure was 30 log/m* for adult guinea pin and
18 mg/ra* for young T««««I» Continuous exposure cf
guinea pigs to 2 mg/o* for 5 days caused pulmonary
edema and thickening of the alveolar walls: exposure of
guinea pigs to 2 rng/n1 for I hour caused an increase in

r«comin«noanons nfl«ct good moustrai nvo^o* ana m»dtcat turwiftanc* pracacn and m*r implementation w*
atftsl if» achieving an «fttcnv» occupational rwaitn program. However, mey may not &• sufficient to acrneve comoMnca

wrtfi all rewxements of OSHA reguiattone.

US. OCPAimiCMT Of HEALTH AND HUMAN SERVICES
PuOK M««itn S*rwc« C«nttfi lor OIM*I« Contra

t insMut* tor Occuoaaonai SaMty and i*«anr>

ttra
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ry airway rwisiincr 'ram reflex bronchoccn-
s:nc:ion. A worker spraxed in the uce with liquid
fumir.g sulfunc acid suiTsred s«jn burns of the face ir.c
bocX as well as puln-.cnary edema from inhalation
Sequelae were pulmonarv fibrous, residual bronchitis.
and pulmonary emphysema; in addition, necrosis of ihe
slun resulted in marked scarring. In human subjects,
concentrations of about 5 mg/m3 were objectionable,
usually causing cough, an increase in respiratory rate.
and impairment of venulatory capacity. Workers ex-
posed to concentrations of 12-6 to 35 mg/m3 had a
markedly higher incidence of erosxm and discoloration
of teeth than was noted in uoexposed mdividuais.
Splashed m the eye. the concentrated acid causes ex-
tremely severe damage, often leading to blindness,
whereas dilute acid produces more transient effects
from which recovery may be complete. Repeated expo-
sure of workers to the mist causes chronic conjunctivi-
tis, tracheobronchius. stomaaas. and dermatitis, as well
as dental erosion. While mgesnon of the liquid is
unlikely in ordinary industrial use. the highly corrosive
nature of the substance may be expected to produce
senoos mucous membrane burns of the mouth and
esophagus.

CHEMICAL AND PHYSICAL PROPERTIES
• Phrsicaldaa

1. Molecular weight: 98
2. Boiling point (760 mm Hf): 270 C (518 F)
3. Specific gravity (water — I)-. 1.84
4. Vapor density (air — I at boding point of suifonc

aod): 3.4
!. Melting point: 3 C (3~ F>
6. Vapor pressure at JO C (it f)-. Less than 0.001 mm

Hg
T. Solubility in water, g/100 g water at 20 C (68 FV

Macible in all proportions
8. Evaporation rate (butyl acetate » 1): Data not

available
• Reactivity

I. Conditions contributing to instability: None
X Incompatibilities: Contact of acid with organic

materials (such as chlorates, carbides, fulminates, and
ptcratesi may cause Tires and explosions. Contact of aod
with metals may form toxjc sulfur dioxide fumes and
flammable hydrogen gav

3. Hazardous decomposition products: Toxic gases
and vapors (such as sulfunc aod fume, sulfur dioxide,
and carbon monoxide) may be released when sulfune
acid decomposes.

4. Speciai precautions: Liquid sulfunc acid wul
attack some forms of plastics, rubber, and coatings.

I I

I. Sulfunc acid is not combustible by itself, but is
highly reactive and capable of igniting finely divided
combustible materials on contact. Fires involving small
amounts of combustibles may be imothered with dry
chemical. Water applied directly to sulfunc acid causes

evolution of heat and splattering
• Waning properties
The Internationa! Labour Office (ILO) reports that
sulfunc acid, in liquid or vapor form, can cause eye
irritation, but no quantitative information is given. The
NlOSH cntena document for sulfunc acid states that
Bushtueva exposed 10 human subjects to different con-
centrations of sulfunc acid aerosol. At a concentration
of 1.1 to 2.* mg/m3 , 40% of the subjects expenenced
eye imiaaon.

MONITORING AND MEASUREMENT
PROCEDURES
• GcMral
Measurements to determine employee exposure are best
taken so that the average eight-hour exposure is based
oa a angle eight-hour sample or on two four-hour
samples. Several shon-ttme interval samples (up to 30
minutes) may also be used to determine the average
exposure level. Air samples should be taken in the
employee's breathing zone (air that would most nearly
lepreseut that inhaled by the employee).
• Metfcod
Sampling and analyses may be performed -by collection
of sulfunc acid on a cellulose membrane filter, followed
by extraction with distilled water and isopropyl alco-
hol, treatment with perchloric acid, and ntratkm with
barium perchlorate. Also, detector tubes certified by
NIOSH under 42 CFR Pan 84 or other direct-reading
devices calibrated to measure sulfunc acid may be used.
An analytical method for sulfunc acid is in the \IOSH
Manual of Analytical Meittodi 2nd Ed.. Vol. 5. 1979.
available from the Government Pnnting Office. Wash-
ington. D.C 20402 (OPO No. OP-033-00349.1)

RESPIRATORS
• Good industrial hygiene practices recommend that
engineering controls be used to reduce environmental
concentrations to the permissible exposure level. How.
ever, there are some exceptioas where respirators may
be used to control exposure. Respirators may be used
when engineering and work practice controls are not
technically feasible, when ssach controls are in the
process of being installed, or when they fail and need to
be supplemented. Respirators may also be used for
operations which require carry into tanks or closed
vessels, and in emergency situations. If the use of
respirators is necessary, the only respirators permitted
are those ;hat have been approved by the Mine Safety
and Health Administration (formerly Mining Enforce-
ment and Safety Administration) or by the National
Institute for Occupational Safety and Health.
• In addition to respirator selection, a complete respira-
tory protection program should be instituted which
includes regular training, maintenance, inspection,
cleaning, and evaluation.

a.~ » ej ̂

o «•» 3 5~c o ^ 3
3 «• =- -•
« =• 5" 3
3 CB " 01

O
O
N>



il

If
.1

• I

II

I«

PERSONAL PROTECTIVE EQUIPMENT

• Employee* shou'.d be provided u-.:h ind ricuired to
use impervious cloihina, gloves, fact sh:e:cs (eight-inch
minimum), and other appropriate protects e clothing
neceiiary to prevent any possibility oi si;in contact with
l iquid sulfunc acid or solutions corvair.uig more than
l^c sulfunc aod by weight.
• Employees should be provided u.v.h md required to
use impervious clothing, gloves, face shields leighi-inch
minimum), aod other appropriate protective clothing
necessary to prevent repeated or prolonged slua contact
with solutions containing 1% or less sulfunc aod by
weight.
• Where there a any possibility of exposure of an
employee's body to liquid sulfunc acid or solutions
conuimngmore than \% sulfunc add by weight, facili-
ties for quick drenching of the body should be provided
within the immediate work area for emergency use.
• Non-impervious clothing which becomes contami-
nated with sulfunc acid should be removed immediately
and not reworn until the sulfunc acd is removed from
the clothmc-
• Clothing contaminated with sulfunc acid should be
placed m ciesed containers for storage until it can be
discarded or onnl provision is made for the removal of
sulfunc aod from the clothing. If the clothmg is to be
laundered or otherwise cleaned to remove the sulfunc
acid, the person performing the operation should be
informed of solfunc acid's hazardous properties.
• Employees should be provided with acd required to
use splash-proof safety goggles where there is any
possibility of liquid sulfunc acid or solutions containing
sulfunc aod contacting the eyes.
• Where there is any possibility that employees' eyes
may be exposed to liquid sulfunc aod or solutions
contaimmore than 1 % sulfunc acid by weight, an eye-
wash fountain should be provided withm the immediate
work area for emergency use.

SANITATION
• Skin that becomes contaminated with sulfunc acid
should be immediately washed or showered to remove
any sulfunc acad.

COMMON OPERATIONS AND CONTROLS
The following list includes some common openuuns in
which exposure to sulfunc acid may occur and control
methods which may be effective in each cue:

tan

Op*rauon

Use m marx-'arrjre of
pncsonorc ao: ana
fertilizers

Controls
Process
local e*.

= ° " oB
m|

Us«
refining as a,-. a'<viation
catalyst for rrcojtnon
of nicrt-octa.-* oasoime.
producocr. zt .-et fuels.
Kerosene. *joe and
wnrte oi*s. CM aadrtrver
and preoarazon of
cracking caafyss

Use oxmg manufacture
of pigments and dyva,
anddyes&ff
int«

protect* eouor»ent

Process efccsure:
local et-j

protects* eojoment

local
verroiai

Use « marxCacture of
industnai anO mrirtary
eocpioswes

alcohol onenots, and
inorganc su8aoes

Us* in or* leectwig and .
procesang; us* m metal
cleanng ana onong;
manufaca*« o*
eteetrogatvanzed wire:
anoomng c* meat

proteco îv epuprnent

local cxraust

Us* in rrarcdacajre of
detergents

Us* in cofea>-oven gas
refmng; UM «i ptasocs
industry tor
manufactwe c* rayon.
ceHoonane. ceauiose.
acetate. cjotsactam.
and otncrx: UM <n lead
storage eaaanes as

oment

Process erg usurer
local exnausi
vermtanort personal
protecsv*ecuornent

Processi
locaii
ventriaoon: oersanal
protectn^ eouoment

Us* *> food eroceta«x)

brewing sugars for beer.
manutacfcx* of gkicoM.
refining of mmeraJ ana

Procen eneosure:
local exhaust
venttasorx personal
protecaw eouoment

Add 3
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Controls
Process enclosure:
ioca» exnaust
ventilation: sersonai
selective equioment
Process enclosure:
local exnaust
ventiation. personal
protective equipment

Process enclosure;
local exnaust
ventilation; personal
protective equipment

Process enciosurr.
local exhaust
ventilation; personal
protective equipment

Operation
Use for jreoaratcn c;
?nsecticices: jse <r.
manufacture o( natural
and synthetic rufcc-er
Use for gas cryrg :o
ory acid and ccrrcsfve
gases; use in treatment
of industrial water for
pH control

Use m manufacr-j-e cf
textiles and ieatr«r tec
treatment of wool,
pickling leatner. as a
dye assist as a sotveot
lor vat dyes, and «
labnc finishing
Use as a laboratory
reagent as a sorvent
and for chemical
analysis: us* m
chemical syntrvesan
preparation of aoos,
intermediates for
medionais. gas. esters,
and fatty acids

EMERGENCY FIRST AID PROCEDURES
In the event of in emergency, institute Tint aid proce-
dures and send for first aid or medical assistance
• Eye Expoorc
If liquid sulfunc acid or solutions containing sulranc
acid get into the eyes, wash eyes immediately with large
amounts of water, lifting the lower and upper bds
occasionally. Get aedical attention immediately. Con-
tact lenses sbouid not be worn when working with this
chemical.
• Skie Ezpoorc
If liquid sulfunc ac-.d or soiuuons containing sulfunc
acid get on the sun. immediately flush the contaminated
slun with water. If liquid suifunc acid or solutions
containing sulfunc aoa penetrate ihrough the clothing.
remove the clothing immediately and flush the siua
with water. Get medical attention immediately.
• BreathUui
If a person breathes in Urge amounts of sulfunc acid.
move the exposed person to fresh air at once. If
breathing his stooped, perform artificial respiration.
Keep the affected person warm and at rest. Get medical
attention as soon as possible.

If liquid sulfunc acid or solutions containing sulfunc
acid have been swallowed and the person is conscious.
give him large quantities of water immediately 10 dilute
the sulfunc ac-.d. Do not attempt to make the exposed
person • omit. Get medical attention immediately

• Rescue
Move the aiTectec person t'rom :he haiircous e\pcsjr;.
If the exposed person nos oeen overcome, not i fv >c—,e-
one else and put into etTect :he established err.e.-itr.cv
rescue procedures Do not become i casualty Under-
stand the facility's emergency rescue procedures me
know the locations ct" rescue equipment bet'ore the re^d
arises.

SPILL LEAK. AND DISPOSAL
PROCEDURES
• Persons not wearing protective equipment and cloth-
ing should be restricted from areas of spills or leaxs until
cleanup has been completed.
• If sulfunc acid is spilled or leaked, the following steps
should be taken:
1. Ventilate area of spill or leak.
2. Collect spilled or leaked material m the most conven-
ient and safe manner for reclamation or for disposal m a
secured samury landfill. Sulfunc acid should be ab-
sorbed in vertmculite. dry sand, earth, or a similar
material. It may also be diluted and neutralized.
• Waste disposal method:
Sulfunc aad may be placed in sealed containers or
absorbed m vermiculite. dry sand, earth, or a similar
material and disposed of in a secured sanitary landfill. It
may also be diluted and neutralized.

REFERENCES
• Amdur. M. O-. et aL: "Inhalation of Sulfunc Acic
Mist by Human SubiecB."/4..V..-i. Archivn o/ina-jKrsi
Hygitne and Occupational Medicine. 6:305-31}. 1951
• Amdur. M. O-. et aL: "Toxicity of Sulfunc A;id Mis:
to Guinea Pigs." .-C..W.X. Arcmvo of Industrial Hyr-ete
and Occupational Mtaiant. i:318-j29. 195:.
• Amencan Conference of Governmental Industrial
Hygiemsts: "Sulfunc Acid." Documentation of :ne
Thrtsnold Ltntt \-aiua for Substances in Workroom Air
(3rd ed.. 2nd printing). Cincinnati. 1974.
• Amencan Industrial Hygiene Association: "Suit'unc
Acid." Hygiemc Guide Series. Detroit. Michigan. 19?"
• Amencan Petroleum Institute: "Sulfunc Acid." APf
Toxtcolofical Rerievs. New York.
» Baskm. A. D led.l; Hcndlinf Guide for Potenriallr
Hazardous Commodities. Railway Systems ano Manaae-
meni Association. Chicago. \9~2.
• Chnstensen, H. E. and Lvginbyhl. T. L. <eds).
\IO5H Toxic Substances Lot. 1974 Edition. HE^
Publication No. 7-MJ4. 19*4
• Fairhall. L. T.: Industrial Toxicology Cnd ed-k '-Vil-
liamsand W'illuns. Baltimore. 19??
• Gleason. M N. Gosselin. R. E.. Hodge. H C . aad
Smith. R P . C/MUC;.' Toxicoi-i^r vi Commet:at Pr\j-c:t
i.Vd ed i. Williams and Wilkmv Baltimore. I^J

• Grant. W. M.. Toxicoioft of :ht Eyr Cnd ed i. C C.
Thomas. Spnngfieid. Illinois. 19*4.
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• International Labour Office: Encyclopedia of Occupa-
tional Health and Safely. McCraw-Hill. Sew York.
1971.
• Manufacturing Chemists Association, Inc.: Chemical
Safety Data Sheet SD-20. Sulfune Acid. Washington.
D.C.. 1963.
• National Institute for Occupational Safety and
Health. U.S. Department of Health. Education, and
Welfare: Criltna for a Recommended Standard . . . .
Occupational Exposure to Sulfur.c Acid. HEW Publica-
tion No. (NIOSH) 74-i:g. GPO No. 017-033-00034.
U.S. Government Printing Office, Washington. D.C-.
1974.
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Hj-giene and
New York. 1963.
• Sax. N. I.: Dante??u Properties of Industrial .
(3rd ed.). Van Ncvraad Retnhold. New York. P<:s
• Sim, V. M., and ParJe, R. E-: -Effect of Possible
Smog [rhtaats on Hunan Subjects." Journal of :*e
American MeticaJ Aaooacon, 161:13. pp. 1908-1911'.
December 1957.
• Treon. J. F., et aL: ~Toncny of Sulfune Acid Mis:."
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OIM. i?16-34. 1930.
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RESPIRATORY PROTECTION FOR SULFURIC ACID

Condition
1 mg/m>

Pamculate Concentration

50 mg/nV or less A gas mask with a crtrvsty*e or a from- or oacfc-mowned aod gas canster wrtn a
high efficiency pamcuaie fitter.
A high efficiency parftcuate fitter resprator with a Ml'
Any supplied-air re^paaia with a tuH facepwcB. hetfnet. or hood.
Any self-contained t»eatf<og apparatus with a fv* tacepMce.

100 mg/m» or less

Greater than 100 mg/m1 or
entry and escape from
unknown concentrations

A Type C supplieoVar fesprator with a ful raceowc* ooernec; in pressure-
demand or other positive pressure mooe or won a full faceoece. rtetmet, or rood
operated in contmuous-riow mode.

Sett-contained breatfwig apparatus with a ful
demand or other positive pressure mode.

A combination resontor wf*ch includes a Type C
Ml facecxece operated n pressure-demand or on*

operated in pressure-

respirator

pus-flow mode and an aunbary seif<omaned a»»*tnr>g aooaratus operated
pressure-demand or otrter positive pressure mooe.

Fire Fighting Self-contained breathng apparatus with a
demand or other pcsitrv* pressure mode.

operated

— Escape A gas mask wrth a crm-siyte or a front- or back-mourned aod gas caraster witti a
t r*gn efficiency parecmate Mar.

_ Any escape seil-coma*ied Dreathmg apparatus.

'' 'Only NlOSH-approved or MSHA-approvtd equipmeni snouW be used.
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DOT . (Com.)

BP. All India Medical Corp. ( I n d i a ' <Di*"iori
' Atanur" SociecUd Anomna Muia lArsf r.nna'
Diamond Shamrock df Mcnco. 5 A at C.V.

(Mtxicol tODT i5<1 '. Dtomtktc Wt '. Tteh
DOT'}

Guanory Fertiliiames. S.A. (Mexicol
Hindustan ln»cncides Lid. (India) < Hilda'.

Hilda 50' WPt
Mooirose Chemical Corp of California (DOT

Trthniral. DDT 75^ WDPl
Produiu Chimiques Urine Kuhlmann I France)
Rumianca S.p.A. ( I t a l y ! \DDT 751 WDP and

Tfffinifol Granular DDT for upon; Micro
DOT 73 ' and RSO'. domestic)

Ufimica. S.V (Spain) (DDT TtcHrucaL DDT
751-, HTJPI

F: Deviday.il < Sales! Private Ltd. (India)

bOT35*'-*eeDDT»

DOT, Airtvasartaart — sec Anuresutam DDT.

DDTTadBical —seeDDT*.

DOT 75% WOP — see DDT «.

DOVF — see DDVP.

DOVP
CHEMICAL NAME: 2.2-DiehIorovinyl dimethyl phos-
phate.
COMMON NAMES: DDVP (CSAi; difhloruot (ISO. BSD
(USA-pharmaceutical trade): L'DVF(USSR).
OTHER NAMES: Benfos'. Ctkutan'. Cypona *.
Dtdeiap'. Drmban'. Dtrribante'. Dicioruot*
(discontinued by Quimica Estrellai. Difipon *. Duo-Kill *.
F/.v-Oi* •. Htrtol'. Mafu '. Marvtx '. No/rot '. .Vo-Pest *.
Nuvan '. 0<o *. Ptuauit '.Vapona '. Vaponut '.
ACTION: Insecticide.
CHEMICAL PROPERTIES: Colorless to amber liquid,
specific fravitv 2.44 160* 60* F.). Slixhtly soluble in water
(about 1^1; in kerosene 2-3^. Readily soluble m moat
ontaaic tolvcnu.
TOX1CTTY: Acute oral LD .̂ (rat). 56-80 m« kr. acute
dermal LD<-(rati. 75 mj kf. (rabbit). 107 m( kg.
SIGNAL WORD: DANGER: POISON.
ANTIDOTE: Auopine is the emerfency antidote for DDVP
pouooinf 2-PAM is also antidotal and may b» used in
conjunct KB with atropoM.
HANDLING AND STORAGE CAUTIONS: Poisonous if
swallowed, inhaied. or abeorbed through skin. Do not
contaminate feed or foodjtuQs.
APPLICATION: A contact and ttomaeh poison, it acts also
aa a fumifaM. Controls household and public health peau.
stored product maecu. horn flies, bouse fliea. face flies,
staMe fliea. (Data, and mosquitoes eat lactating dairy
animals and beef cattle.
Control of mushroom flies: also aphids. spider mhea,
caterpillarv thnps. white fliea in fiasshouse crops, and
out door fruit and retttabata.
FORMULATIONS: EmulsiTujUe concentrations. sohiMe
concentrate, wettable powdef. ready-to-use tprsrs. eere-
sots. spare spray*, resin (trips (Mafu * Strip. No-Pot *
Stha /luectirioV). flea collars, baits. Concentrates sold
•nder the name of Vapomfe • an for professional peat
control use onhr.
Formulated as an anthetmimic for swiae fAfford *l. horse*
f£««i«ara* -I. and don <T««* *).

C102

Brn/oj " i« used fncinnirol of weevil* in >ir-«! cram.
COMBINATIONS A mixurr for u.-» ur :>ruiinf dain,
animals u C*xej>' ("*e Ciodrin *i A rr.n-..re i>r u*» »« a
residual pmr.c^t <pra> «nd puulir> larv i.-«it n R*^-ap ' («K
Wofron ' i Aitr»ciani mix tu re for :i> r->nim, iGoidtn
Drco\ ") A mirtuj-t »uh propozur a» prfx»ur»<3 ipra% lor
usf in hnuiehotds-

CH,0

BP:

F:

DOVF

All India Medical Corp. (Indial
Affivac Chemical Corp.
Barer AG (Federal Repubtic of Germany)

lOerievop V Mafu '. Qko ' >
Cetruaa tSpain) iCtkuim '>
Ciba-Oicv Ltd. (Switzerland) i.Vofot *. .Vucon *)
Makhtesoim-Acan (Israeli (Duipan *l
Nippon Soda Co.. Ltd. (Japaai Cr̂ ioecu *l
Quimica Estrdla (Arpntaia) iSatfot *. Der-

nasn *. Dtrribantt *l
SheU Chemical Co. ( Vopone: *. Veponoe *)
SbeU btemauonal Chemical Co. (Great Britain)

IVcavu'l
Ufmuca. S-A. f Spain I
DrrutrraJ ( Sales) Private Ltd. (India)
Diamood Shamrock (Atgard *. Cuoap *. £aui-

Farmttnp *. Siatil* Strip '. Jtauap *

HopiDDa Agricultural Chemical Co. (Cypona •
E.C. Dut>-Kai: Fh-Dit'. Vapona*. Va-
potm'Piutl

Tcxac. Dnistan Monoo-Norwich tSo-Prtt 'Strip

CD C O » o
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Some chlormaied hvdrocarbon insecticides such as aidrtn.
chiordonr. enorsn and lofophene are suscepiible to
breakdown waco combined with certain earners or ditueats
in dusj formuiaaons. The action is caused b> catalvtic
action at aoaic csnters on the surface of some diluents and
earners-
Such diluents must be avoided or the acidic sites on the
active earners must be neutralized with deacuvaton. Urea
and hexamexirriefM tetramine have been fouad satisiactory
for this purpoac.

2.4-OCB
CHEMICAL NAME: t«-DK±lorophewayT-byl benjoate
ACTION: Hcrbaoda.

•00*— tac2.4-D.

-•M2.O-T.
- aae 2.O-T.

DacafaMaa — *M Stannoraat *.

— as* Decia V Pyrethroida.
Oat awal— ta« Amak *: Fair-TacV Off-Shoot-T'

tac *: Sproai-Off '.Sucker Ptucker V
Rovai-

CHEMICAL NAME: 2.3-DJi>ttro-J-meth>loesuofutaa T-yl
saethylcarhsisMia.

Farm Chtmkals Hancftook
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SIGNAL WORD: DANGER.
ANTIDOTE: No specific antidote i» knovm Set product
label for practical treatment following ing tit ion. inhalation.
or ikin or eye contact.
HANDLING AND STORAGE CAUTIONS: Flammable.
Hazardous ^y in|estion. inhalation, or by ikin absorption.
Although toxic to warm-blooded animtli. the vapors
provide I warning of the presence of D-D'- NIOSH or
MESA approved respiratory equipment should be worn
whin liquid D-D * is exposed to the atmosphere. When
handling or working with D-D * wear clean body covinnf
including polyethylene or neoprene gloves and and heavy
(greater than 3 mil thickness) polyethylene, neoprene. or
rubber footwear; wear eye protection such aa chemical
workers' goggles. Store in cool piece away from dwellings-
Do not cut or weld container. Do not store in or us*
containers or equipment mede of aluminum, magnesium, or
their alloys. For further information regarding the safe
handling of D-D. please refer to the D-D Handling and
Softly Manual Does not require Clau B poison label.
APPLICATION'S: Controlled dosages are injected irto the
soil where D-D * provides fumigam action against plant
parasitic nematodes. symphylids. and wireworms on a
broad range of crop*; also preplant treatment to control
bacterial canker and decline of peach tree*, for suppression
of verticillium wilt, and to control quackgrass in fields to be
planted to white potatoes in northwestern states, for
reduction of damaging effects of vemcillium wilt in disease-
infected land to be used for mint production in northwestern
states, and as t reatment to aid in control of field bindweed
(perennial morninggtory) on bare ground.
For every 10 gallons of D-D ' applied broadcast per acre, at
least one week must elapse before any planting can be done
uid the perioi must be lengthened in the eve.it of low
temperatures or excessive ratn. Pineapple land can be
treated at time of planting.
See also Dichforopropo/ir-dichtoropropene. Ntmn *•

BP: Shell Chemical Co.
Shell International Chemical Co. (Great Britain)

DOA
CHEMICAL NAME: Bislchlorophenyl) acetic acid.
CHEMICAL PROPERTIES: Degradation product of
DOT*.
SeeDDT*.

000 -see TOE..

OK
CHEMICAL NAME: DkhlondiphenyldichloroethyUn*.
CHEMICAL PROPERTIES: Product of degradation of
DOT* by loss of one molecule of hydrochloric acid (deny-
drohaloienation) DDE further degrade* to DD.4. by lot* of
two more molecule* HCL

DOT*
CHEMICAL NAME. Dichloro diphervri (richtorotthtn*.
PRINCIPAL ISOMER PRESENT: 1.1.1-Tnchloro 2.2-bia-
(p-chlorophenyl) ethane (not lea loan 70*i).
MEDICAL AND PHARMACEUTICAL NAME: OUwv

OTHER COMMON NAMES: DOT (BSl CSA. ESA. ESJ.
MAFJ ). ZfittW ( France >. pp ' Zt*v*.
TRADE NAMES: Anoftz '. Arkotint ' (Shell CWmical
U.K.I. DOT 3f, ', DOT T»t»»*ai. DOT 73
Otrfefe', 0»M>«kt« W.

Ptstiddt Dictionary

(ICIl.

*— btticau*

Gtnitoi*. (Gtiapon '.Gtiarn '. Ctiorot' tit obsolete
trade nsmea of Ciba-Geigv '-id ). Gvron *. Hildtt'. /io-
dti". Kopiol', M>cn> DOT 75". .Vwcia1 • (Cibi-Gnry
Ltd.I. Ptntochlonn '. RSO*. Rukitom '. TtcH DOT'.
Ztrdont '.
HISTORY: Firjt described in 18T4 by Othmar Zeidier.
German chemist, its uis«ticid«I value was not uncovered
until 1939 through the won of Psul MQller in Switzerlir.d.
Brought into the United Ststei for testing in Septerootr
1942. it was later imported in q u a n t i t y and by esrly 19W.
domestic production for military UM was under way.
DOT gained rapidly in popularity because of iU very htfti
toxicity to insects, relatively low haiard to warm-blooded
animals and due to the fact that discovery came mhea
rotenone and pyrethrum supplies were very low due to WW
II. Later it was found that DOT is accumulative in the fatty
tissue of waxm-blooded animals and that special care was
required for application to dairy cattle and animals raised
for their food value. In further action to prevent contamina-
tion of food and the environment in general, all uses in the
United States except emergency public health uses, and •
very few other use* permitted on a caae basis, have be«a
canceled as of January 1. 1973.
ACTION: Insecticide.
CHEMICAL PROPERTIES: DOT is extremely non-vola-
tile, almost insoluble in water, has limited solubility in aii-
phatic oils and is soluble in a polar organic solvents. Crys-
tallization point mm. 90* C: acidity las sulfunc acid) max.
0.3r, in weight: water: Max. l.O^t in weight.
DOT is unstable in the pretence of alkalies and therefore is
incompatible with alkaloid nicotine and dolomite.
Bordeaux mixture, /eroam. and some clays may cause a
slight decomposition.
TOXlCtTY: The scute oral toxicity for man has be«c
established at 250 mg kg. Acute oral LDu (rat) , for
technics1 DDT. 113 mg- ki. Toxicity vanes widely according
to the formulation. Cucurbits, young tomato plants, aac
beans are injured by normal dosage* and DDT may
accumulate in the top soil layer where heavy applications
are made annually to crop* such as apples.
SIGNAL WORD: CAUTION.
APPLICATIONS: Build-up of red spider mites often occurs
after application of DDT and this plus the fact that a
number of major insect pests have shown their capacity tt
develop a hereditary resiaunce to DDT has resulted in some
displacement by other chemicals. Also used as mosquito
vector control for the eradication of malana in many
countries.
FORMULATIONS: A contact poison, it is formulated •
aeraeols. dusts, solutions, wtliable powders. emuisuUai*
concentrates, granular.
Space sprays for home us* usually are formulated with kero-
sene and a small amount of methytnaphthalene or xylene to
produce Srt solution*. Methylnaphthalene. xylene. cyclo-
bexanone. isophoronc. tetralin. or cumene are used aa sol-
vents for emulsion concentrates
There is a tendency to cake either before or after grindmc so
it is often mixed with an equal amount of pyrophyllue or
talc before gnndinc. Addition of a wetting agent to th«
forma a wettable pawdat or it can be further diluted and
ueedaaa dust.
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U.S. DEPARTMENT OF LABOR
Occupational Safety and Health Administrstion

MATERIAL SAFETY DATA SHEET
Required under USOL S*(cty *nd Hurci Regulations (or Ship Repairing,

Siisb-jildins. ind Shbbruliing (79 CFR 191S. 1916. 1917) • . -
. •

SECTION 1 " - - - - - -
MAMWPACTUftCM? NAMC

N/A

AOOMCSS (NtunftT. Itrm. drj. Soft, mtf i£f Gxty
N/A

CHCMICAU NAME AflO SVNC*>V«S
Hexachlorobefizet* (HCB1

"SSCUlCAb FAMILYHa1ogenate<l oesticide

I CMCDCKNCX TCL£*MONC NCL

1 H/A _ .
.

TftAOC M*MC Af«O SVNONVMS

-O.-UUA . ^^^

SECTION 11 • HAZARDOUS INGREDIENTS ' ~" f

PAINTS. PHKtBVATlve. «. SOLVENTS X r

MCMKMTS

CATAUVXT

WC^CLX

SOUVKMT* 1

IkOCMTIVCS * 1

OTXCMS 1

T î, ALLOYS A*O MCTALLIC COATINGS

Auwrr.

-CTAUU.C COAT1«C«

•T.US COATINC o« coac PV.UIC
OTMKKS

1

MAZAHOCWS MtXTUMCS OF OTHEM LJQUIOS. SOUOS. ON CASXS

EPA HAZWASTt f U1Z7 "
CAS - 118-74-1

'

. RTEC - DA2975000 . _ - . - — — —
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- . SECTION 111 - PHYSICAL DATA . I

•OIUMC POINT <^4 Subllws (1ATM)
VAVOM ̂ •UMMC|l"M*̂ J . 20C

VA^OM DCNsrrr (AiM-u

A^»CAMANCCAHoeoe« Solid White

61 3F s»«eme aiu^vfrir CM,O'
»^ .._ »X*CCNT. VO«^M^CX
•^ ^ «V VOLUMK f*»

CVA»O*ATIOM MATC -
H/A » ^, -"

Insoluabl* HeltlW} Petj
crystal needles

•l» . i.o« "
- - N/A ;

nt.--. ————— — wr

SECTION IV '• FIRE AND EXPLOSION HAZARD-DATA

"'use suitable «tt*r1al to surround fir* "~

. ,.-

'̂ 'llletr SCBA with full protective clotMnn ~ —— ~

^

——————
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SECTION V • HEALTH HAZARD DATA
IMIT V*LUC

LD 50 in nnn f f tr-»T

; 5- e. s: — ̂

•2^ * " f?l
5" ° r^ °

. Chloracne liver damaq^ eye/skin irritation, abdominal oain. cor^vulsio
tremors, dizziness, headache, CNS'depression, respiratory irritation

Wash eyes wi.th copious amounts of water a^d sjcin with soan and >at»r/rij
alcohol. After exposure by Inhalation remove to fresh air -irr-edlatel v
1ngest1on seek medical help, immediately. Seek medical attention after

TS

Upon

any exposure.

.SECTION Vt - REACTIVITY DATA
STASIUTV UNSTASUC

XX

CONDITIONS TO AVOID

KAZA*BQU&.DECOMPOSITION PBOOOC
____.thermal decomposition"

MAV OCCUR

wil_U NOT OCCUM

CONDITIO TO AVOID

SECTION Vll . SPILL OR LEAK PROCEDURES
1

rr«—-T0 u TAKCN in C-iiC MA.TCHIAU li BCU&AAKO C*
Notifv site supervisor Itmediatelv. Notified the proper authorities nsted 1n the
site safety pTan.Land splM (Dig pit, pond to hold material - cover solids vrlth a

____plastic sheet to prevent run off). Mater spill (If dissolved apply .activated carbon
"***T*"BreS2vl*1fraDped material with suction hoses. Use mechanical dredges or lifts to

rwove :imnobil1zed masses UN-2729, Reportable quantity - 1 lb., ORH-E

SECTION VIU - SPECIAL PROTECTION INFORMATION

with 0V cartridges with dust. «1st,
« T»»*Z5AZr

O
>

ro
CAt. (Ctntrmlf

(6-F) «ubbtr. NeoprtnrPVC (F-PJ FacV
tQyi»MV*T .. ..

yathyl cnt (6~F) ?uty1 Rubber' f8"1?) ̂*>" b̂ ff

or-fP

SECTION IX - SPECIAL PRECAUTIONS
TO »». TAKCM IN HANOUNO AMO

y<Hn<tv.
wrr* ar«a. Minimize contact at all times.

drlnklna. eatfno. etc. prohibited In

ra. *with higher conctntratlons or -greater pottntlkl for txposcrt— fer» t



U.S. DEPARTMENT OF LABOR
Occupational Safety and Health Administration

MATERIAL SAFETY DATA SHEET
Q. a>o
O J*c o
3 r*
t» ZT
3 O>- 3

under USOL S4f«y ^d Hei.* Rtflul.tioni for Ship
(25 CPR 191S, T9T6. 19171

CMCMICAU NAME ANO SVMO*»VAsbestos

- HAZARDOUS INGREDIENTS
ALLOYS AMO MtTALLI

HAZARDOUS MIXTUHCS Of QTVIgH LIQUIDS. SOLIDS. OH CASO

CAS Nunfoer 1332-21-4

«hitt to otht'r colon (biwn)

ec^r.r^M tw •. PtRg AND EXPLOSION HAZARD DATA

gfr ̂ brr̂ v ĵ̂ ^^ ,̂ far typt Pf .urroun«1Ba fl
? j-̂ €CMku-,,,tfl*«1l'̂  »«OC«OV»»«» ^^



SECTION V - HEALTHHAZARD_DATA

• r<C"7*'"'0i f 0.5J:

r.^"— ——————————-———•——" Prohibit

- -

SECTION VI • REACTIVITY DATA

SECTION VII . SP.LL OR LEAK PROCEDURES

U TAKtW IN CASC MA.TCMIAI.
— ----•I -•» »nri c

froa becoming ilrtonit

SECTION VUl - SPECIAL PROTECTION INFORMATION

SECTION IX - SPECIAL PRECAUTIONS



NOTICE: if the film image
is less clear than this
notice. It is due to the
quality of the document
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APPENDIX B.5

Expected Detection Limits for HSL
Excerpt From Contract and Modification Dated 12/83
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Exhibi t C
f«ie 1 of 7

EXH11IT C
•• —— • ' ' B4ZAIDOUS ajKTAWCTS LIST (RSL)*

- - AKD METHOD OETECT10M LIMITS**
Detection Ualt

. Keilua Level. Low Level

Parameter (ug/1) Method No. CAS t ug/g or ««./•! un/L
1. •xeaaphthea* 425 83-32-9 10 10

2. •crolela 403.624 107-02-8 10 100

3. •cryloaltrU* ' 603.424 107-13-1 10 100

4. benzene 424 71-43-2 I 5

S. aanxldln* - ----- 425 92-87-5 25 40

4. earboo tetracMorlde 424 56-23-5 1 5

7. chlorobewen* 424 108-90-7 1 5

8. 1.2.4-trichlorob*meaa - 425 120-82-1 10 10

9. hcxaehlorobcazea* 425 118-74-1 10 10

10. 1.2-4ichloro«t&aa* 424 107-06-2 I 1

11. 1.1.1-trlchloroethaa* 624 71-55-4 1 S

12. hexachloro«thao« 425 47-72-1 10 10

13. l.l-dlchloroechaoa -J îx-c.- 424 -i' 75-34-3 1 - 5

14. l.l,2-trlchloroeta*a«-- 424 79-00-5 1 5

IS. 1.1.2,2-cetxachloroethan« 424 -79-34-5 1 10

14. chlorocchaa* 424 75-00-3 1 10

17. ale(2-ehloroethyl)ether 425 111-44-4 10 10

11. 2-chloroethyl viayl ether 424 110-75-8 1 10

19. 2-ehloroaaahthalaa* 425 91-58-7 10 10

•MOTZ: Wherever the ten 'priority pollutant(t)' li used la thtt contract
•nd la aay references cited la this contract , It la Intended to ac«a
•lUtardoua Substances List (HSL) Coapound(s),* which Include ell
compounds listed la this Exhibit.

••MOTE: Specific detection Halts are M|hly matrix dependent. The detection
Halts Hated herein are provided for abidance antf aay not sixty* be
achievable.
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' C.

Paraaettr (ug/1) Mathod Ko.

43.

4-
45.

46.

47.

48.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

bii(2-chloro«choxy)-««chaa«

•eehyltne chloride

chloroMChan*

broMoewehane

brooofora

broaod Ichlorooe chan«

ehlorodlbrooioattChaae

bexachlorobutaditne

bcxactxlorocyelopen cadlta*

isopborooe

oaphchalcn*

nitrobenzene

2-alcroph«nol

4-nltropbeaol

2,4-41altroph«nol

4.6-dlolcro-2-MChylpb«aol

H-nlcro-odi-tbyla^n.

R-aicrotodlpbcnyXaBln*

K-olcrosodlpropylaaia*

p«acacbloropb«aol

phenol

bl»(2-«thylh«jcyl)phthalat«

benzyl batyl phehalate

625

624

624

624

624

624

624

623

625

623

623

623

623

625

623

625

625

623

623

623

623

623

625

CAS *

lll-91-l

75-09-2

74-87-3

74-83-9

75-25-2

73-27-4

124-48-1

87-68-3

77-47-4

78-59-1

91-20-3

98-95-3

88-73-5

100-02-7

5 1-28-5

534-52-1

62-75-9

86-30-6

621-64-7

87-86-5

108-95-2

117-81-7

83-68-7

C
Exhibit
Pag* 3

Detection '.ia_;
Medium Level Low
u g / g or ug/al

10

1 :

1

1

1

1

1

10

10

10

10

10

10

90

40

20

»0

10

23

10

10

10

Uvia*

C
of 7

,
-•evel

-Z- -

20

5

10

10

10

S

S

10

10

10

10

10

20

50

30

20

10

10

10

10

10

10

« 12/83
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91.

h-
93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

r

Parmtter (ut/1)

dleldrln

chlordane

4,4'-ODT

4,4'-DOE

4, 4' -ODD

endosulfaa I

endoeulfaa IX

endosulfaa velfate

endrin

endrla aldehyd

heptachlor

hepcachlor cporld*

a-BRC

b-BHC

d-BHC

g-BHC (llndaae;)

loxaphene

PC B- 1016

PCB-1221

KB-1232

PC1-1242

PCB-1248

PCB-1254

KB-1260

•Pesticides and PCB's are
adequate for aoelyals by

Kethod Ko. CAS *

608,625*

608,625*

608,625*

608,625*

608.625*

608,625*

608,625*

608,625*

608,625*

608.625*

608,625*

608.625*

608.625*

608,625*

608.625*

608.625*

608.625*

608.625*

608.625*

608,625*

608.625*

608.625*

608,625*

608,615*

verified by
that ejethod.

•

60-57-1

57-74-9

50-29-3

72-55-9

72-54-8

115-29-7

I IS -29-7

1031-07-8

72-20-8

7421-93-4

76-44-8

1024-57-3

319-84-6

319-85-7

319-86-8

58-89-9

8001-35-2

12674-1 1-2

11104-28-2

'1U41-16-5

53469-21-9

12672-29-6

11097-69-1

11096-82-3

Method 625 If

r
Detec

Exhibit C !
P»ge 5 of 7

t lan Limit
Kediua Ltve i Low Level
ug/g or y

0.1

0.1

O.I

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.4

0,1

0.1

0.1

0.1

0.1

0.1

0.1

detected ec

i.ai us/L

.005
: .050

.010

.005

.010

.005

.005

.010

.005

.010

.005

.005

.005

.005

.005

.005

.050

.050

.100

.100

.050

.100

.100

.200 .

levels
•

••vised 12/83
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NOTICE: If the film Image
la loao clear than this
notice, It is due to the
quality of the document
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63SS Federal / VoL 44. So. Z33 / Morcir Decg;ab«f X 19T9 / Proocwj

C aeox

-i?

U Scop* oW Xpp/.ecfjn.
1.1 Thvj nnaod u d*»-.£i*d to

deierx,3e volatile or(tni: =-i:frnU that
an ir^enible to the pur;* mi >r»9
aatiiod. The parameters Lj'«-d j Tibia
1 aujr H determined by 'iu neihod.

1.2 This method it »rpijc".bie to the,
dettrc'.iaaiion of these cnc=:jo<si<is ta
•Buoicpel and uuluitntl clscnarees. It U
d*K£»d to be uud to meet t±a
B»an::anaf requurrat CU of ±t N'jtxnaJ
PaCuianta Discharge Elininacoa S>iua
fNPOESV

U ThedtttetloB limit of tha sethod
at eMa!ly dependant upon the lerei of
laoifiiim.ii nthtr thu iaiarsaesial

. Tht Uauts Ustad ia Table Z
I seoiitimOn that caa be

acaja-»td ia watlewettrm,
1.4 Tba CC/MS parti of -in eethod

at* neamauaded for CM osiy 07
•anoa* experienced in CC'MS »aajysi»
avtadcrtbedoiaeuperrtsiaaof saca
ajuiJMd penoaa.

U Tat trapping aad circmatotrspfejc
ayacadum described do not apply to
ste T«ry reUaie poUuiaat.
nVtilnrTMlifTiinrniniihnn Aaalternative

staff trip coauuninf, <±*rceai u to
J thu compound is ta ba

d. SM EPA Method an aad
• 1. Primary too for ̂ carotatjva

aaaiysa of thia compouad a ICU Tit
(•coodarr ion* an U. ST. a=d 101.

AiJsouca ihu mflnrl caa b«
for owa»unn« jtroUc: aad

tht purfisf tScaecc* an
lew acd «moc. For a xcr» rccaai*
oatatitaBTt aaalyii* of vk«M
rnnium niti UM dinci aqueou oj«enoc
(JUt 4-«| or E7A SUthod 633. Aooiam

J.: taterferencM eceir>ct«d from
lit Hffipiei wrul vary c=ri,it.-»o)y from
•oure« 10 jourea. c«?«r.i_^ .son ±a
diveniry of it inci-»c- »! roc s.«» or
mu.-ucp«ut7 btiBj} nr. ; *c. La?anti»
In li< pu/?« f at <rtd err i a-: caapoundi
o-j(-;»iiuTt bxa tht pi :— r.rg^ ahead of
lh« trap account for C« a< .jr. ̂  of
eocucuiuboa prcblem. 7^a analytical
i) j:ea auat bt demcs:7i'rc '-a b€ frr«
frca lattrfcrtacn ondrr a* caedjtiooj
of Ite inalytu by ranoî f •sfJxA
blarJLi. .Method blacJu art na by
cixa/̂ in{ tht par̂ uig Ctf^tcf w*^
or|anie-trt« water tad *~-*.'TCCJ it la •
aormaJ manner. TbeuM of teo-TTE
platoc tubiat, ooo-TFE > r̂r»d »ealanU.
or Cow caotrcUm with n^cr
caopcaentt ia *^^ p^vcai ̂ vvv saould
be avoided.

^ g Sasplas ***** be * * * ' î *"**«**^ oy
Xiff^niftfl of volatile on ĉics
(paracoiarty methyleo* citandel
tSmrjjh the teetnai *eal Una the urnptt
dumj ahioxcal and stanza. A field
blank prepand bora orjaras-tr-e water
•tiH carried thnwgh r^m uî 'piffis aad
haadlinj} protocol caa tem aa a caack
oa lach contaaiaanoa,

U CnwcoauauoatoDBicatBOcenT
whtnerer hi<a wrt4 and iaw level
T-"T'*« an seQBeonaily BCJuyxad. Ta
redact con ooataminacaa. tt 3
rtcofn&eaded taat the piTTpeaf iitviuv
•od lamplt lynaee be i — aaii oat twic*.
bemeen saatplei. with er$t=:c-tm
water. Whenever aa imsasaJy
coracentrated sample ia •"?-rn~ <•*•*< it
taould be foilowed by an asa r̂ns of
orjanic-fre« water to caeir* far coat-

x 3 c=« !o-=|
picked with -.5 := c( ,SO~SQ

siea g«4 (JS-eo -„...

G*s

ce?-.-.a4u-r e-eys =jy be
'̂ "t ii rmj->ti(
^e 2 ci tr«ee.
cdi • — i

«r..a a t

i ^* 1«" ̂
•^JU?

C. —y

g"- | ̂

| ~ 5 3

»» to

swuble far zrmaai aad a2

anai)ticai <
4-3.1

atari rn'niaa \ t 3. CD xaJOtaaias 3.
ID] pecked w-3 in S?-I3DD o&rad aet
•0/ao aesa Ci -ourr 3 preceded by a

coaled oa ot/ao ̂ esa C r̂Baoeorb W .V
(Us* coeasa < S^a OO « 2 ma 3) aay-
bei

ateel cotaam (*% a CO x OO) kt OiOl i».
ID) paend wni aC% Canown IS9 "
eoatcd aa 90.'00 aeu Caibopack C
pni iVirl' | 11 ~ na I'eit tul
ootana (Vt a. CO x ta ia CKB a. ER
packed wr̂  rt Cajfrowai. 1SOO
onaO/*Ot
colnea I «•• ia. CO * 2 caa ID) a»«y ba

Tie,;

cads (3 ewh. Te^oa or Kei-n.
4-7

off Tan*.

ft. A sample of wtstewater a
pitfnd w.th a itnaa of inert {as. Tbe
tae is bvbbled through a S si watar

i eaauuied in a ipecaly
I pirfuui chamber. Tie \oiecle
i are erTiaenCjr cmsanmd tool

th* e^»e»Ma phase into the i

Ui-, amounts of water
Batertala. suspended •"••''*- '—f> boilinj
COP pounds, or hifji orfjrrrajce levela,
R say be necessary tn wsaa oat the
p«rrnnt ce -̂tct with a soaa snrauoa.
ruue with distilled water. a=d iiea dry
in • ICS'C oven between asa.y*es-

4. Apparcius and Afrtenas.
4.1. iimplinj equ:pa>iss. lor discrete

pfcu* wtxr* ihty an pau«d ̂ jevaji •
aoibaai btd dt*t(atd to eras cat ite
ortaate voUul**. A/tar puniâ  ia
coeaUta. tht (rap it backCaccd wmU*
bmm raptdly btaitd in ordar ta
tefmaiir dtaorb tht coaprnt-U iak»
d>t BUM of a f aa chrooutoarvpo, Taa
eaBpoaaati an ttoarawd »•>• the ft*
chraautcjnph aad dtirctrd uv« •
man fowctromtitr which is «Md ta
aio<i«)a both quaUtaOvt acal

I'i/oraaboa. Tb»
ioea* as w*il a*

aiaa «p«c<romr«a»

4O.1 VlaL with cap — aj el capacity
Hjim cap (Pferce *13OTJ or eoavaleat).
DtttTftnl wash and dzy «tai ai lOS'C for
ooe hour before use.

4.J— Septna — T«Coo-£ac»d aUicoac
fPltrc* arî TZZ or tcwaieooi. Deterrent
wash aad dry at lOS'C far oat has
bafonuaa,

4J Puna aad trap da-nee— TSe
porft aad mp equipauet <xejisu of
lane teoantt psecee of acTantaa: a
aurpns; device, a trap, aad a ee. sorter.
The compltie device • r-̂ »ac4e
enasoeraaJy from leveral readcra or
caa be caastructtd in ine uebnraiory
•ccordutf to the speaAcaoaea of Bellar
Md Uebtenberf (Ret. UL Tb* torbtnl

v, ia, OB. ;ai3J ia. LD.)

moicaca i-ots SOcfci C7T7P
tojecttd Mrccas SB oO *•
tpecr-aaear sate ba
jaa e=.T
aU-cjaam.
desqaed far yareert •
All s

Syioo-CT. S.-je'rn. !s
deacsvasa. Tbe CC."MS jtartae*
•fill* aay i«7aeVBr t»t prcs

ooro
corrcoa; aad aocraubcc
potnta at tbt 1̂ =31 of dvttcooa
(or tack caepaaad a Tabat 2.

4.10 A
laurfacad £3
allow acqvssca of ODB

Appendix E.6
EPA Method 624
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computer software available ta «!Jaw
tearc!un| any CC/'MS run for taecfic
too* 4ad plotting ihe int*a»ry at ti*
tea* with rtipect to Lac or scan
•uaber. The ability to integrals the area
•adcr • ipeaCc loo plot ?««M i*
eeeeeual for quaaoficaooav

I. Jteoyencs.
U Sodium lhioeutfala—(ACSl

Cnaular.
U Trap Materials •
U.1 Porous polrserpackicg 60/80

•MSB chromaiogrsp.iic gride Tcnax CC
(lA-diphenyleoe oxide).

•JJ Silica nHJS-W me**)—
til Three percent OV-l on

Qromosorb-W ao/U mesh. Dawson.
grade-13 or equivalent.

U Activated rirtmn ITn i >:• h TITI
(Calgoa Corp.) or eqrcvaiaaL

4,4 Organic-free water
•Al Organic-free water ii defined

« water tree of interference wbta
eaiiilnyail la the purge aad trap
procedure described heresa. Hi* ~~
generated by passing tap water or well
water through a carbon E&r bed
T—"-•"••g about 1 Ib. of acavated

14-J A water rystem (VHIipore
Soper-Q or equivalesi) may be used ta
aeaerete organic-free deaocozed water.

14J Organic-free water aay also be
prepared by boiling water far 15
•amuies. Subsequently. waUe -
smaiauining the tempeiataae at VU'C
bubble a cootimmani-fcre men ga*
through tbe water for ece hour. While
•fill hot. transfer the water » a narrow
•south screw cap boc^e ce t̂pped with a
Teflon seal

15 Stock standard* (3 at/ml)—
Prepare stock standard some on* ia
•eihinol asing essayed tê ad* or gasea
a* eppropnatt. Because of the tcooary
ef some of the argenoca^de*. primary
dilations ef these materials should be -
prepared in e hood. A .V.CSH/MESA
approved toxic ges respire tat should be
•era when the analyst SancJrt high
caacentnuons of luca satenala.

1X1 Place about *• aj af aeihaaal
tat* i 10 mi ground glass stoppered
••bjmetnc flask. Allow dte Cask M
ataad. unstoppered. for aaavt 10 mnnln
•r until ell alcohol wetted surfaces have
dried. Tare the Dash la the) •sarsst 0.1

Add the
•Mienak

114.1 Uou4di eiiin a »00 »1
•ynnee. HMnediately ad4 2 «e 1 droe* ef
•asaytd relrreflce euienal «e the fUak.
•We, lewanh. Be dire ikM «he drop* UU
directly HIM the aicalsel wn*e««
•ontacnr.f the neck ol the ftata.

It 11 Cau*— To prepare iia
•f eraooneihane. caicfeeihane,
ckJeromeihane. and «tar> mian<e. CO •

J-mJ valvcd nanitht rynnjt with tis
refaranca ilandtrd to the 5.0-mJ ntrk.
Lawrr the n«?di* to S oun abovt Cn
BMlhyl alcohol menaca*. Slowly mfect
the rcftrrnce itaiuurd inlo the neck of
the Ca*k (the heavy faa will npidly
dlaaolve into the raetsyl alcohol).

UJ Reweigh the flaak. dilute to
•elurae. itopper. thea oaz by inverting
the fta*k teveral time*. Tranj'er ih*
etaadard foludoa to e IS-al icrew-cap
bottle eqoipoed with a Teflon cap Liner.

14.4 Calculate die caaceotnuoo ia
•( per ml (eqwvalem ta pj per >U) from
the aet faia ia weifhL

8.5.5 Store ttodc itaadard* at 4* C
rVepere freib ttaadirdt mrf >ecoad
day for the four faae* aad Z-
chloroeihyivmyl cthee. Afl other
etaadard* mojt be repiacad with Emk
ataadardi each week.

U Surrogate Standard Ooainf
Solution Hum atock standard soluttofM
prepared a* above, add a volume to give
^flryp it m each of broojochioroinalhaaa!
2-eroato-Khloropropane. aad 1.4-
diealorobutaae ta 40 oi o/ organic-free
water contained ia a SO-ojl volumalne
Baak. *•»«» anH *jjjnt^ to voJoAa. Prepare
• fresh tnmgate siaadard dosing
aohttioa weekly. Ooee the siurogale
standard mixture into every S-mi umple
•ad rtference suadard analyzed.

e. CahbnLoa. . .'
•U Using the «tock ataacUrds.

prepare secondary ''ii"H~^ itandard* of
the compounds of interest, stther sinajy
or mixed together m aaethanoL The
standard* should be at concenmuon*
each that the aqueous standards
prepared in o-I wul bracket the working
range of the chromatceraphic systeoi. If
the limit of detection Uaied in Table 2 Is
10 MC/L for example, prepare iccandary
•Mthanollc standards at 100 *g/L aad
tOO M4/1 so that aqeeoua standard*
prepared from the* secondary
calibration standards, and the primary
e<andarrls, will danae the linearity of the
detectcr ta the workmsj raage.

U Using both the primary and
aecondsry dilunoo stendanjt prepare
calibranaa standards by carefully
adding 204 pi of tta standard in
•eihaool to 100. JOO. or 1000 ml of
organic-free water. A 23 ul syringe
(Hamilton 7O2N or equivalent) should be
wed for this operaooa. These aqueou*
•tandards must be prepared fresh dsily.

•J Assemble the aecn*ary gas
chromatogrsphic and sasa spectrometer
apparatus and establish operating
perasMters equivalent to iheee
Indicated in Table i. By iniectlng
secondary dilution standards, establish
the linear range of the analytical systesa
lor each compound aad demonstrate
thai the snalytical system meet* the

finut of dtttcUon requireoenti in Table
L

i.4 Asuaibla the aecesiary pur^e
aad trap denca. Pack the trrp ai ihowu
fa Figure 2 ud coadiBon ovtm:jht it a
nominal ISO' C by backfliutur^ with an
men ga* n°w °' •' least a mJ/rr:r.
Daily, prior \i iue. condition id trtps
lor 10 muiate* by backfliuhLij at 130* C
Analyze aqueous cabbraQoo it^ndards
(«_:| according to the purra led trap . *
procedure in Section L Cocpare the
responses to those obtained by m,ectiaa
ef itandard* (8J). to determine the
analytical predsioa. The analytcal
ereosioa of the analysis of aqueous
standards must be comparable to data
presented by Bellar and Lichtenberg
(1ST*. Ret 1) before reliable sample
analysis may begin.

U Internal Standard Method—Tbe
Internal standard approach is
eccepuble for the purgeeble organic*.
Tbe utilization of the internal standard ~
method requires the periodic
determination of response factor* (RF)
which are defined in equation L

<8
P

A, a the ieteanted ana er peak totk* of
me chareaensae MB far tbe pneniy pdl«unl
tuadard

A. ta the inkier* ted aree or peak he^kt of
&• c^anctansae tea (or tbe ouarui .. .

C, u the ameent of the iaoraal uaodaid ia
f^

C. i* the taoiiBl of the paibiaal ttaadard
»»*

The relative response ratio for each
poilutant should be known for at least
two concentration vaiue*—SO nj
fajected to approximau 10 pig/1 and 300
ng to approximate the 100 ug/1 level.

• Those compounds that do not respond
at either of these levels may be run at
concentration* appropriate to their
response. The response factor [RD must
be dete/miaed over all caacenvatioa
ranges ef itandard (CJ which are beiaf
determined. (Generally, the amount of
internal standard sdded to eech extract
I* the same so that C. remains
constant.) This should be done by
preparing a calibration curve where the
response factor (RF) is plotted against
the standard concentrsDon (C,J. Use a
Ttinri-i~ of three concentration* over
the range of interest. Once this
calibration curve has been determined.
It should be verified daily by iniecung at
least one standard solunoa containing
Internal standard. If significant dn(t ha*
occurred, a new calibration curve meat
be constructed.

Neia. FTA. threvf h Its cenmcten cad
eanaui at it* Rtfianil Libartionn. i*
ameily ersloaung icwate coapoî di for

oo
10
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s»e n cam mi rttadtrtj te the lajtyrts <rf
ergi a** by em* "d cs;».

14 Tht eitarnil JUnd&rd neiod
can also be u«d *i ths discretion of ti*
analyst. Prepare a truster caiitjr»so»
curve onag a ""'*""""" of three
standard solutions of tech of the
eocvpouads that an to ba mearmd. f»o«
eoojceotrsbonj v*nca Integrated trm
ar peak htjghii (islecttd channerucc
loo far-GC/MS). One point oo «io.
cam should approach tha mt thod
detection bout. After the muter wt of
amruami calibration corves tar* bam
established. ttay ihoold be verified
daily n» inieetfce at least oca standard
aohiooa, If nsruficjnt dnft has i
• new calibration carve, matt be

•c

7. Quaker CanOTjL
13. Before processing any iszepta.

tha anal)-it stunld daily dsmomtratst.
thiuuga tha anaJyns of an organic-frae)
water method blank, that the tncre
acaiyacal system is iateifsieaca-traa.

7.2 Standard quality assurance
praeices thould b« used with '.his
aMtaod. Field replicate* tbould b»
coBecad to validate the precision of ia
saffl&«ic( (a^hniQua. Laboratory
rtpuca^s tcouid be analyzed :o
vmixiati tla prvcuioo of lh« *nalrB>>
ForQied laapie* ifaould b« toai>iaa «
validate tba acconey o( the acaini^

7J Tbaanalyit uouid. mauiaia)- _
<um;n:t farmUaco* of both the
ptr£cr=Acc< cf the aaalxQcal lyitca
ana 12% ;*Mr±> tn«i» of the icttaoa a
deak=3 ««-th each :asple mint ^ry
dc^enuniag the precnon of the ce^ud
in blask water and s?iMn«; each S-ot
aacpic. ttandard. and buok with
nrront* haiocarbona.
• 7 J.1 Deteraic* the prvcit-oa of 4«

metfcod tr* dotiai black water wittt tt*
corapo«>di selected »i rarrotaw
atacoard* — brcmoctloromethaac. Z-
brono-l-cMorapropana. and 1.4-
dichtorcbauoe — and running repbcav
aaalyvet. Calcolan the rreo«ery aad its
staiKlard deviation. The** cospeosda
rrprv««n« early, addle, and latt
OT«r -Jie rant* of tb« pollutant

732 The lanoi* matrix can afled
the ftrpfj efflaeaaM of indindal
coaoovnlK therefore, each Mm?!* »«at
b* doaed with Uw ewrof ate standard*
and »nal)T»d in a manner identical ta
the rWrrr.al itendards in blank waKe. •
111* inj»»r>- o( tn« turrof ate siandar4
showi a deviation frvater Uiao tw»
etandard dmsooos |?.].l|. rrrret A*
doted H9pi» aaaiyse*. If the denatMO
ta aeam frea'er Uan two standard
devutroetL do*e another aliqjrai ol Ute
saoe saieple with the compounds of
iolerni at approusatalr two use* tks>

=e«s«red ralu* acd »a»lvr«. CalotUa •
the uonaii for th« if n:\-iaual
canooocds uuui t±e*e data.

e. Somfit Gailecxoa. PnnrfaOtm.
c?d HancLutf.

S.1 (xmo aaaciea xu«t b* ooll«ctrd
!a ^U*» coataiiMn bavv.c a total
rauim* ertatar loan 3 tai Till th>
UJBDM Ootde* ta such a manaar chat oa
air trcobin paia ihrouzh the t*myt* ai
the sortie ta beng £iled. S«ai the txxija
to that no a* boodin are entraeped ui

• & "-••"-— ih* herretic aeal oa tn*
scnpl* bottla until Urn* of analysts* •—

S-Z The sample moat be iced or
rcfrtgntad boa the Hz* of cailacaoB
mci ajitfacslooB If the sampia coAlama
residual caloric*, add t~Ji'io*
thioaulfata pvaervativ* (10 14/40 mfl ta
the empty -«~pi« bottles just prior to
•tapping to the sanroU uta. 5fl with
•staple just ta overflowing, semi tbe)
fMUle. and shaka vigorously tor 1

•J AH sample* mail b« anmlrad
within 7 days of collec&oo.

SasyJt Extraction aod Cog

t.1 Remove standards and saaiptas
from cold itonje (approximateiy aa
boor prior to an analyiii) and brcj to
room teapetamre by ;laong in • waroi
water b»ii at 2>-3*C

t-Z 'Adliul Csa port* *« tnitrotea or
hciiam) Sow rate to 40 mi/mm. Attach
the mpiniet to the purro? device, and
set the denes) to the pvrr* code. Cpea
thr synsgsi valve located oa the /aryct
device sampia introdecsoa :eecie-

9J Rrsove tie pic=ger ireo a S el
rjmr. j» ted attach a rioted syrutt*
valve. Open the uapie bordc (or
standard) and carefully pour the sanple
tcto the syrjue barrel unol it ovrriow*.
Replace the rynnf* plunger aed
compma the sample. Open the syringe
valve and veat any residual air wiul*
adhucng the Mmp4e volume to SJ) mL
Sine* trds procesa of taJonj an aliquot
oeiojoys the v*hdity o( the sample for
future analysis, the analyst shonid 611 a
second srnn<« at this tune to prated
afactst possible lots of data. Add iO itl
of the surrogate setjung solution (7 J|
tnroufh the valve bore, then close the
valve. .- - - -

B.-4 AMadt Un rrnnee-valve
assembly to the rrru-.fe valve on the
purfiRf device. Open the synnfe valw

• and iriect the taoipie into ite purpasj
chamber. "-- - — --- . — - --.

•J Cose both vahres and pwp the)
aurple for im -OS minutes.

- •• Alter the U minute puree oma,
aPach the trap to the chroma tocrsa*.
aad adiutl the devtca to the desoro
•ode. Introduce tae trapped natenals to
the CC coluaa bv raoiolv heaant, th«
trap to IsD'C »hila bacxiluahiag UM

trap, with an iaart r»«. «( 20 ta oo trJ/
tun lor 4 aunt**. - rspid h««nn|
«^»mn be •oaurr—i -j« {•«
chromatofraphjc o>. oaa» onst be o*«d
as a •""•' '"T tnii sy *^~«"'̂  it to 3CTC
(or sabtatecnt. if i lieins panutj
tnstaad'of thenu-Lu;
Uoperaron of 4.VC.

C-T
mto the fas chrogj u.^j ta^. emery the
puir^nf chasbft usa^ %• samele
InsoducooD S>I<-P<- Wash the -^mfr-ir
with two S-nl Coaxes of orrsatc-Jree
water. After the pe^Sf dovlca has bee*
emptied, cootteue te a^aw tfae porra fma
to venl ttruugh tbe «^^^K» «ml the frit
ls dry. ted reedy f=r tfse aazt sampt*.

U After d*aorb=i} tha sample for
bar minatas. reccedisaei the tr«p by •
rtrurmnj the port* sad sap denca ta
the porta mode. Wail U uceedj then
"**** tha syrlnga va/va OB oa pnrejins]
device to been {aa Sat* tarocgh the
trap. "*'fi*-;" tha eap tcmpcrarare at
1WC After approcsateiy seven
SBinetas. tarn off the trap beater and
open the ryrmga vaiva ta atop tha gas
Dow through tha e-sp. When coot tha
trap is ready lot £* oca sample (Note
If tin bake out »trp 3 oeattrd. the
amount of water etuarmg tha CC/MS
svstcm wifl prograaarraiy incraasa
causing daunorasca af and prMentlal
she! down of lha lysaaj

9_9 Tha asaiysis cf ^anksismost
" (aporuni LJ tha pvrge acd tna

technique stnoa tie ,• -̂ '"5 device and
the trap can be cocustBafd by
residues from very iv .er Tsted
(ampira or by vapcrs a the laboratory.
Prepar* biaeis by " 1% a sample bottla
with orgaax-£rM waier -jhti has beca
prepared by pasacg r-sn">d water
through a pretesaea acsvated carbon
column* SlajUiS s&oe^d ho saaled. storvd
aj 4'C and aoairsaa wits eaca group of

mi Table 2 soeeuiuas the
recoomendeii gas c=roaaiofraphic
column mataniit aad eperocg
cocdiUons ior the ias=xj-enL Included
ia this table are eaanawd retention
tunes aad seniuivstie* vca,i should be
achieved by uus meting, An exarnpla of
the yparaoon «esevea by Coluon 1 is .

10-2 CC-MS De<«reination—
Susgestad analyacal cccdiooas (or .. .*__

. dttrntaanoaof laa pountants ..-. .•'-i».
amtnabia to purve aad no. usmg tha
Telimar LCS-I aad CC'NIS are givea
below. Operating coeaaons vary from
one s\siea to anorAeri •^era/ore, each
analyst must opoxua tne cond.uons (or
each purfa and my and CO MS tystem.

IttJ Parge Parasietan.

O
O
10
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Pun* fu— HtiiurA. (nth purity rnda,
ru-ji niee IT ~ir mi '
Put* flu a «0 mJ/rma.
Trap ttjaarmnni - s ia. CO. (O.IOJ to.

ID U ess lone,
Tnp eaefcaa*— T«M»-CX1 90 /so n«k (1)

Daiuffrtea Bow— ZO nJ/Bia,

Onursnii tesiperinir*— IV C
KL4 Mast Spectrometer Parameter*.

Bectrea •nit) *o valu (noeuul).
Maaa iaee,e TO g. U-MO UBO.
Scan &a*«— • seconds of let*.

1U Calibration of lh* fu
ehrorBarofraphy-inass ipcctrotaetry
(CC-MS system— Cvaluat* ih* system
performinra each day that it ia to b*
•sad for th* analysis of sample* or
blanks by examining th* mai* spectrum
ofOrTPPcrBFB. __

H»*T To oj« OFTPP. remov* th*
analytical column and subiu'rot* a
coloma oar* appropnait to ih* boiling
point ot &• rcfmnea compound (14. 3*
SP-Z230 oa Supelcoportl. loud a
solution containing SO ng DfTPf and '
check to oaw* thai tha performance
criteria haled inTablt 3 an met.

10 i t To ua« BFB. inject a tolubon
eoDtauusf 20 .ij BFB and cheek to
laann thai the performance criteria
Hated ia Table 4 are met.

M5* (f the fyitea perforaiance
criteria an not met for either test, she
aaal>-u =m»i rerune the spectroacter
•od repeat the performance check. The
pexforaaoc* criteria mu*t be eel before
any nrpin or iiandardj may be
mnalyred.

1OS Ana])re an internal or external
calibrates uandard to develop
ropoese facton for each compound.

Oriei .u
11_1 To oualitabvely identify a

compound, obtain an Extracted Ion
Curreet Prcfile (DCP) for the pnmary
loa and at least two other '.ont (if
i*ai!ab>) Lsled tn Table V The criteria
below mat be met for a quaUtabv*
Identification.

11.1.1 The cbancterittic ioaa for th*
compound mui* be found to maxima* in
th* MBM or within on* ipectrua of each
other.

11.12 Ti* retention rime at the
experimental mate spectrum fflujt bit
witbia =» ucondi of th* retention
time of (b* authentic compound.

11. JJ The nnot of the three QC7
peak heifhta muit afree wtthut ±27%
with the reuoi of the relative intennue*
for the«* :cni in a reference mat*
apectnua. The reference mass spectrum
can b* obtained Iram either a standard

analyzed through the CC-MS <y<!ea or
from a rtfer«=c8 Ubrsry.

11.1.4 Sirjcturtl iiomert that have
very itmiltr taaia ipectr* can be
explicitly idenufied only J the t eKiuLon
between lh« uorcere in a «t*nc!ird lui
la acceptable. A^nptable moiut:oo is
achieved J ih* valley heiiht betw*«a
laomen ia Ins than 23% of the suai of
the two peak hai^la. Otherwise.
atrucrcraJ ieomen an idenuGed aa
Uomanc pun.

11-2 The pnmary Ion listed ic Tahl* J
la to be ejed to quantify each
compound. If the sample prodco* aa
Interference for the pnmary ion. as* •
secondary km to quantify.

1U For low concentration, or direct
aqueous injection of acryloaitnla aad
acroiein. th* characteristic ma**** Uited
for th* cccpvunds in Table 5 may b*
u*d for eeiected ion monitorm*. (SINf).
StM is tie o* of a maaa ipectroaater M
• substance selective detector by
m**iunaf th* mass ipetuune~e
mpooM al oa* or uvenl cnaracterisrie
maaaei tn real time.

11.4 Lcternal Standard Method
Calcubtiooa—Sy adding a cosauat
known mtjtanni of LntemaJ staacard (C.
In >ig] to every sample extract, ta*
concenntxm of the pollutant (CJ ia
jij/1 in th* sample ia calculated o«ct
equation 2.

Wbeiv
V. J the vahBe of the orlffnel saosle •

bum aad tin other termi a.i de&sed aa
SB Secnon aj. To quano.*y. *i4 the
Intenai uaadard 10 UM JJJ mi taewxe *•

uaa a few xumtts before pji'g-ag
the pasiibitity of lcu« i=«

to rrtponooa adiorpoan. ar CS*OKM
ceecaoa. C«lcaUt« the comefaBoa by
mr* tae prmog* tqntnotu wiS t£*
eppraorvjit rrtpooM [actor u**a from

• the caiibraooQ curve.
11.5 Extenral Standard Method

Calculations The concenouon of th*
unknown caa be calculateo f.-oo t=«
slope aad intercept of the muifcpl* poict
calibration carve. The unknown
concentration caa be detercuaed osirf
equauooX

afSproilmales ih* mponse for eich
cotoponcnt m t larrple. Ci!c_i:« •_;•
concintnnon LI the sample ui^j
Cquaton 4.

c^ ;v H _
*•*• tn 0* _-—.

-i iC

illa. 9
o ^ :=
S S * 3

VWere:
A«»jt« el the unknow* •

triiion of tuada/d [>&a/Il

117 Rapon ill results to rwo
s'gni/icant rururn. \Vhen duplicate ••**
•piked saiEplei are analyxed. «J ii^a
obuined should be reported. Report
rerults in miuuyaas per liter wuhaot
correction for recovery data.

12. fUftrtnee*.
t The Ajulytii eTHeloenatvd <^~^~?

bdicaton of Indvsnul Caataaunaaee a
Watar by the Pure* aad Tnp Method.* US.
OA. £awoeaw9i*J Merjtormj tad S>09»?
Laborettry. Cnaautt. CK 4̂ 7111 Oc. tfs.

iaau ia Water aad Wtiiewitae.* A5TM
Speoal PuMicaUoe. ISTt (la PTTMU

0. -QetenmfflBf Velaula Offsiuca at
Mtoutisia^pec-Utar Levels by C«a
Qroaaioanpliy.* T. A. BeiUr aad I {.

te-4.
4, ASTSt Annal Standard*—Water, •esc

It. Nteiaod Oao* "Suacard 1'
Ptecac* (or Metnmt Water by •
fajecnoa Cas Chromttoertpby."

I. ASTSI Aeaaal Suadtrti—Wane. -ar£
>L Method Oun -T««uo-» Meiaoa af Tad
far Nitniet IB Aoveoot Solnuaa af da Liqiarf
Chroaatctrapa.*

a. -Direct Aoalrsis <rf \Vt«r Sasplaa &r
Otftoic PoUutants with Cis
Chnaaioeraphy-Maa Specsonetry."
Kami. L. £_ Budda. W. l_ ind tc

KhOoiraaby
1. ~S*cplm^ end Aaslrtu Praeacare* (jr

Screeeiet of Icduttrti EIHuenu for P.mn.'v
PoUunntt." Much I»*7 (revised Aarri I*^%
UScP.V E.T1uent C-<d«iir.«« Oivutoo,

t -preoeediaes: Seainar oa AaeKracal
Methods .'or Pnor.nr Poiktann.' Voha<e 1—

J— Savjoaaa. Ceoreie. NUy !*?& Vaiaa*
NarioJk Vciuua. Mtrci \V9. t-'SEPA.

D.C

oo
10

tt.ru' I ear •*•••"'•- •

Where: '
A - Maaa ol cxwpowid beei cakbnboa c

V. • muae of iraier pvreed (J oil

11.8 Aa alternate external staadard
approach for purjeables utiluri a smal*
point calibranon. Prepare and aoaljrze •
reference standard that closely
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C»r.C1 J4. 4-PORT COUAfl

fUKZGAS ._
FUJI CONTROL VALVS J SESSTAWCi WIRC

encore*
A.1AUT1CAL COIIT3*

HEATER
v*^ can race

ftotc.
ALL U«S

CCVtCE SHOULD K HEAIcD
TO WC.

Figure 3. Schematic of purge and trap device - purge mode

CAK3EH GAS
FtOa COMTKX UQUIO UIJECt

PtESSUC
•EGVLATC* ccucn

ANALTT1CU. COUBSI

Figure 4. Schernattc of purge and trap device - desorfa mode
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Appendix B.7
Modified EMSL-Ci Procedure

rage tl of 70

Modified PgL-Cl Procedure to tea Used for Low Level* of TOAa la
nd Sedirenti

procedure that shall be »*ed ta this study is a sndificatioa of the
f»Seable-Method 424, page 19532. federal lagistsr. Hon<Ur. 0«e««b«r 3, 1979,
tart III. Tb« sttdificatieos Mrs proposed »y J. ». ll**s*lcb. bgiea X. Th«

. tJD4if iestietts to t)M fscaral lagistsr yroe«4urss ars:

1.

2.

Ths pwrgiac ehambar is a sndifis4 40 aL sersv top vial (ri<ura 1).

Tha soil or sadiant saapls is praparad as follows:

Traasfsr 10 pi of the soil or sooiatae to the purge chaaber aad add 10 aL
of orcaaie-free vattr eoataiaiac the iatemal staadard to the sjaplc^
attach the pwrge chamber to the pvrge aad trap irate*.

3. Beat the chamber to SS*C aad Miataia this tespe^sture vhile pvrsiag for
12.0 + 0,03 Blaatas.

4. Proceed aa specified ia the above cited federal tagister procedure.

Purge aad trap recoveries oa spike sediment sample* av«raged 80 perceat with
aa average coeff icieat of variatioa of 30 perceat (Table 1).

O r»
C O 3
3 ~2-» =• 5T 3•
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11.4 Tha aaxpla la tha p>irglag davlca It purged with hollo* to trtuftr
tha valatila coaponeata to th« trap. Tha trap ta the* heet»d to
deacrb tha volatile eoaponaata which ara awept by tha hallum carrier
(aa a*ta tha CC coluan for aaalyala.

11.4.1 Ad Joe t tha gaa (belfc») flow rata to 40 * 3 aL/aln. Sat tha
pwrglng device ta porge aad purge tha aa»pla far 11.0 * O.I
•iautea at aabieat temperature. "~

11.4.2 Ac tha coacluaioa af tha pars* tia*. adjuet tha device to tha
aUaorb aode, aad bag In tha CC/MS aaalrala aad data acquiai-
tloa Mtog tha (allowing CC oparatiag conditlooa:

Coluan - » ft x 2 MB 10 glaaa ealw packed with IX
sr-1000 OK Carbopack. B («KM a»ah)

TaBparatura - Xaothanal at 4S*C for 3 miaitaa, than
laeraaand at S*C par mlaata ta 130*C, aad
•alatalaad at 250 *C for IS slaataa.

Coaeurraatlr. latroduea tha trappad vatarlala to tha CC
caluaa by rapidly haatlag tha trap to IM'C whila
kaekf luahlnc tha trap with hallam at a flow rata of 30 aL/mia
for 4 •imitaa. If thia rapid haatiaf raqalraaaat canaoc ha
•at, tha CC coluan aaat ha uaad aa a aaeoadary trap by
coellaf It to 30 "C or iovar durint tha 4-«lauta daaarb atap
aad atartln( *** cc pro»ra» af tar tha daaorh atap.

11.4.3 fa turn tha purta trap dartca to tha porga aoda aad coatlmia
CC/MS data.

er.0 r>« c o

S- » " of
,*< - <• m

11.4.4 Allow tha trap to cool for I mlautaa. taplaca tha purging
chaaha r with a elaaa purglag ehambar flttad with a n«w
•aptum. Tha purglag chaabar la claaaad aftar aach utc by
aaquaatlal waahing with acatoaa. a«chanol. d*t«r|*nc
aalatloa. aad dlatlllad watar aad drying at 105'C.

11. 4. S rorga tha trap at aahlaat tavparatura for 4 alautat.
Eacoadltlaa tha trap by haatlag It to UO'C. Do not allow
tha trap taaparatura to axeaad IM'C, alnea tha aorptlon/
4aaorptlaa la advaraaly affactad by haatlag tha trap to
kighar taaparaturaa. Attar haatlag tha trap tor
•pproKlaataly aavaa alautaa, turn off tha trap haatar. Vhaa
ca«lt tha trap la raady for aaa far tha aazt aaapla.

11. S If tha r^apanaa far aay Ion axcaada tha working ranga af tha iy«ta«.
tapaat tha anal yt la ualng a eorraapondlngly amallar aliquot of tha
•aapla avtraet daacribad la Sactlaa 11.2.3.

.'*-
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10
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12.

12.1 The criteria llntM U C^l^tc A ***•: T«»i III *Mt W MC to M
td««ttflc*tto«. Q>**Ut*tlT« td««citlcAtlea shall fc

yc*c«4»r«« Uat«4 la r*4«ral U|i*c«r

13*

U.I
>4 -1U ba

laglatac Matba4 U4

of
froc«4»r«« Ii»to4. 1» r«d«ral

14. Dtr

14.1 of t» a tara*

14,1 n«c« wlghtac *l«« flu MBfla* with tk* evror ci«p^ co allov for
a»t*tvr« a«eaf«, la a 4rrlac «v«a that la MC at IOS*C.
tala task la a mil *MtU*c*4 acaa. • . .. i-:... •

14.3 Brx taa aaapla ta eaaataat -«al^kt. Ca«l tha aaaplo la a &••• letter
vita taa MilfMac 41aa ca««r 1% alaeo bafora aaca. wai(ftla«. lacord
aa«a «ai«ht. Do oat aaalrxa tba 4rla4 M>plo.

14.4 Caleulata «nd report data ea a 4ry ua
parevac •ot*tur« for aach aaepLa.

IS* laforaacaa

baala. Alao rtport th«

1. (allar. t. a. , ani J. J. Ueheaabart. Journal A^rlcta W«ttr
Aao»cL>ttea. «£, 739 (1*74).

1. Ballar. T. a,. aa« J. J. UeataaWt|. *S«al-Autoaat*4 la«4*p«co Aaalyil*
at Orlaxtai Vatara aa4 lateatrlal Vacaca for KrtvakU VoUttla Orj»alc
Ca«»a«aaa*» Haa«utaa«ac af Ors«alc Vollutaata la Uatar aad w««t««»t«r,
C. I. faa tail, aalcar, aaarleaa Saclacy far Taatlat aa4 (Utarlal*,
Ihilaaalaala. FA. Spaelal tacaalcal ruaUeatloaa Mt. 1971.

•Carclaasaaa— Worklag Vita Carelaotaao". Baaartaaat af laalth. Uueattoa.
aa* VaUara. VaaLie laalta Sarrlea, Caatar for Maaaaa Caatrol. lUtloaal
Iaatlt«ta af Oecwaatloaal Ufaty aa4 Haalta. *ualleatlaaa »a. 77-20*.
Jat|«at 1977.

"OSIA Safacy aa4 aaalth Staaaarda, Caaaral ta4««try*fc (2KFt 1910).
Occupatloaal Safaty aa4 a««ltb MainUtrattoa. OSHA 2204. (t««tsc4.
Jaawary 1974).

S«el«cy

2 - ^il3 ~Z-\

4.

S. *Safaty la Acadaalc Oiaalttry Vaboratarlat*. Aa«rtcaa Oim
ff»alUatloa, Coaalttaa *a Ck««leai Sa(*ty, V4 Ulttaa, 1979.
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essw FecJerrl / Vri. 44. No. a3 / Mor.dav. Sece=ber X 19T9 / Proposed RuJei

cme tnd phenanthrmc. chryieoe
bt:^o(i)t.aihrtc

C

.r

L Scop* am/ Aft
U Tin mstiad esters, the

denmnnitinn of • aumbta of organic
mil i' ' "w4* lint are eatfveat extncubl*
aad aa»nable to *ea ciromatorrapby.
The parameters Usord a TtbUi 1. 2 cad
4 ever b< determined by thil Butted.

LZ Thit method * explicable to &• .
oatetsnnaboa of i«s» compounds in
ilinr-rV tad icdus=--al discharges. B t*
easiined to be used a meet the
•suaiicring requireaeass of the National
•aftstaaa Discharge; Rramirton SVSMBI
{NPDESV

13 The deteetieafiafl of this method
• acaaUy dependent 1900 the level of
kKBsfsrcnce* rether 3a instrumental
Batiabons. The I'""** Ssled in Tables 4*
V ead a represent tie •"*"••"""' qoanety
thai out be injected do the system CD
eat outSrraetioa by ±» oxasi

be=tD;k;.n.uof«flii«ne. The CC rxratloa
«JK! xti> ipectnJ d«te tre BOI

ique to aue MI

1.4 The CC'MS pen of this method
' ere recommended far ne only by
•aejycti expeneacadwith CCfMSor

•saiifiad persona.

A 1 to Z liter sample of
ter u cxtraeed with methyteae

cUendt oaiBg sepacsaary fannei or
continuous extnc^na teduuqarv If

techai^ies •aooU be tied.
Tie extract a dned over todiua nulai

xindi. AJtmuan tef'iri.r
Tfa"-1>* be u»td la ideaa.*r tad ^
t>o« fprafic coapovodx See
Befertscel.

4. Af parata and Ma&rab.
4J StmplJB( eqnipacBt. for duoet*

er eompciite teaplin*.
4JJ Cnb umple bofti* emb«r

fj*ee. 1-liter to 1-ftlloa njliime French
er Boetta Round doî  i«

weshed ead iolvcnl rnmd before o*e la

4-1J Oottle eepi ThieadeJ to Bt
ee-,''i bottles. Ope msct be iiaed with
Te2oB. AJtamaiuB foil aey be
•eeeamted J Maple is act comerra.

AzOBunc or manual ceepceibBf
eyvtca. Mat mcorponee gUee laople
freiieimn (or the ceileccoa of a
BECSASB of 1000 •"! Sasxpie coataiaers
•••t be kept rcsisjereted ddnas
aaoph&g. No plaitic or rabber tabiag
otter Atn Ttflon may be osed m ta*

V

• j

aad ccoccntnted to a voinme of 1 mi
eaiat a Kadema-Oacssa (K-O)

an dncnbed whica ajow for the
aooo of the ""—T™" '̂ in Ibe

4-1 Sepentory fggnri— 2000 ml. with
Teflon stopcock (Ace CUea 723-T-72
ereqmvtlentV

4J Orymf riiluinn i^ X ran ID

U Quantitative eaalyiis U pet fumed
by GO MS lumj etarr the tateraai
•taadard or ulcnai ctBBdard
tetAAKjue.

X laurftmtcn.
U Solvrnta. neaasa. gltaeware. aad

other munpl* precmsf htrdwtt* may
yield diicreie trciaca aad/or elevaad
bejciiae* cauuu; smterpretaaoa of
caroauiocjvina. Ail of these materials
BBSt DC QCDOtUtTelAQ tO CV frM tTQeB
tnterferences under ea> cendittnni of *•
aaaivtii by rtmaias ortbod bUnka.
Specific iclectna of mtnti aad
•onficauoa of toivean by diiuiltboa si
all-fiaii ryitems atay be required.

VZ laterfereaca eacxncted fro* oa

C

•aaples will vary caavderably froai
•ovrce to tource. doendrnj, opoo the
dhrernty of the adaecnal complex or
••aiapaliiy beisf neipled.

XI The nrnmmeanid analytical
erecedore may not aa«« luffiaeal
fteoluooa lo dJtiria* ite betweea
ceniui iieaienc pe«ra. These era

coane fUss £nl or (Use

4.4 Kuderaa-Oanish fJC-U)
Apparatus

4.4-1 Coacentrstar Tribe 10 "fV
graduated (Xontrs K-CT050-103 or
eqrnvtientl. Calibraboa must be
checked. Ground glass stopper (sin 1*7
O. joint) is used to prevent evaporation
of extracts.

4.4.2 Evaporative flask—SCO ml
fTnjujr K-4T001-CSOO or equivalent
A2taca to ooocenffator ?obe WIIQ.
aprtsgs. (Kontes K-«27S>-001Ii.

4.4J Soydtr colu=m—Jme-ball
aerrn (Kontes K3BOXMS232 or
a*]avilenlk.

4.4.4 Saydrr column —two-ball micro
(Kaete* K-SWOOI-OZU or equivalent).

4.4J Boiling chipt-exaacted.
approximately 10/40 ecsh.

O Water beta—Heated, wtth
concentric nag cover, capable of
tsnpcratur* control (=2* C). The bad)
aaoulrt hi niirl In s ti—I

44 Cat chremateeraph Analytical
system complete with Its
caroaatograph capable of oa-eoluaa
kBectioa uid ell required accessaries
actnfing column supplies, gsaev etc.

4.11 Column 1—For B*i*/NeutraJ
aad Ptjccidt* t S-foot |lt4c column (v,
B 00 x 2 aun D) packed with 3-4 S?-
2220 cotted oa 100/19 Supelcopon (or

o-ja = — -z.
m c o ™ o

,»< . » m
• o ~ O

4.6-2 Cclurnu 2—For Add*, i S-bol
gjtsi CO|U.TUI (v« in OD x 2 c-.—. O)
pack id with 1% SP-1240 DA csaied oa
100/120 mesh Supelcoport (or
equivalnt).

*J Maia Spectrometer—Capable of
•caaaing from U to 430 •-n.u. every 1
secoada or less at 70 volts (aotmnal) and
producing a recognizable CMS* sLKcctiua
at umt resolution from SO ng of DFTPP
when the sample is introduced throvgh
the GC inlet (Reference 2). The mass
spectrometer must be interfaced with a
gas chromatosraph equipped with aa
tajector system designed (or spUtlcs*
fcEjection tad glass capillary "";-~-T or
an injector system designed for oo-
eaiman inieetion with til-glass packed
columns. All ief rloni of *^* ffaasfer
Baas must be glass or glass-Uned aad
anst be deactivated. (Use Sylon-CT.
Sopelco. lac. or equivalent to
deactivate.)

KM*—Sysissse ittUnaa • M seeanior tor
as CC efllaaal tre raceaiaHoded eace
atesabnae etparaun euy loeeateauvity far
lebi SMln.ul«s ead (lass (p< «ev«i»ieii euy
statbu ike ttanoa at potmcuar arneiiuu
Any B<<beai wparatan Bay be eaed
eiu»iii«U that u S;VM tm im\\\ l i f i ie atM
apeeee aad tcceptabl* cuibraoea poeui at
the limn of aeweaoa »eafi«d forncai
adtndul eoespOMBd luud IB Ttbiea 4. J.
aad*.

44 A computer system must be
Interfaced tc the mass spectrometer to
•Bow acquisition of contuiaoos mass
scans for the dors boo of the
chromatograpbic program. The computer
system should also be equioped with
mass storage devices for saving all data
boa CC-MS runs. There nnsl be
computer software available to allow

• searching any GC-MS run for specific
toas tad plotting the intensiry of the
Inns with respect to time or scan
number. The ability to integrate the area
aade.' any specific ion plot peak is
essential for quantification.

44 Continuous liquid-liquid
extractors—Teflon or glass connecting
Joints and stopcocks, no lubncaoon.
(Hersobert-Wolf Extractor—Ac* Class
Co, Vineiand. N.|. P/N 6M1-10 or
equivalent).

aVAeoeena.
11 Sodium hydroxide—(ACS) &N in

dlsti'led water.
S-Z Sulfunc add—(ACS) SN ia

distilled water.
U Sodium'iulfate—(ACS) granular

anhydrous (nnsed with methylea*
chlonda (20 ml/g) tod conditioned at
400* C for 4 hn.).
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JJ Stoc* standard*— Cbuus itock

etaAdard soiutioes *t a c=c«trauon at
\£O (t^/wi For exaasU. iljtaive aiOO

. truu c! assayed reference tcjttnal In
.pemocca quality taoocuju o? other
appropriate solvent asd e-^ta to volume
to • 100 ml rrowad fiat* tio^trtd
Tol-iaetne Cask. Tta itocx soinoon U
fraBaferred to IS mi TcI^a-Unad screw "

- cap vials. stored in a refrjjralor. tod
. checked frrqaemiy Ear tg=j of

dayadaoon or evaporatoa. especially
: |aal pnoe to prepansf workatg
- ataadards from then. Protect PNA " ----
- attBdard* from lijhL T - - -

4. CouAracoa,
U Prepare cslibrsoan standards

•^>at *-n»if«i»i t*u • ••jMHiMi vi« of interest*
enher stesjiy or nixed tastier. The
ataadarda mould be prepared at
coocccnooca that wul bracket the
wortes range of tfa* csrcccatosraphic

. eysaa (rwo or aere orders of
Bagvtade arc suggested}. If the limit of
deucaoa (Table* 4. i. or 8) can be
caJc=iit*d as 2O ng ia-cetid. £or

. prepare ftaadartfx at
.X m/mi e*. eo thai

fa>c-«ii of I-S »J of ±e calibration
•uodarc* wifl defiae s* Lceaniy of the
detecair a the woriasf rmnft.

Aisesble Use neoeisaiT f«

Wntl f Atnmlnt I =U .^L rsl^ae and a
2 _ _".;«rjon). Thoi* cc":co_2ij that do
ii! mpood al tithtr c.' L:*« jrrvia may
b* ns it concintraUac* «;7r-jcr--ata to
ttij- rciponje.

TVa ruponae factor f?J^ i^otid be
di •--rn !̂»d over all cccc»^raa3«
n=.r»> of ilandard (CJ «••* -n an b«it| —
i::.-rri-iid. (Cenem:*.'.-.« taooat of
•-•"—»' jtaadard add^i a eac: extract

. j ^.» tane (20 Mti-X> ^>< C. .-r=.a>na
c=xiaat) TbU ibould b« ••'•̂ - ty

ealibraUaa i—iv« w^ere the

eeraonv'i ooeraca) paraaeten " "
eqwraJeet to theie TmTWfl ia Tablej
4. i and ft. By u>t«ctica| cabbnoon
•tasdirt̂ . estabui^. tie iiaeex rang* of
the «=aJrocaJ lystco a=d deoonjcrate
that ±* asaJjr^cai lyvca seeti the

ou of
Taciei 4. & aad 0. IT £c *"-̂ :- gives
peu anas above the, woatcj nofe.
dji=a aad tcacalyre.

U Icteraai Suodard Method— Tb*
Intcrsai itaaeard approeca a
•cnptatle for »J of tiat tesavolatile
onaaxa. Tie onioauco of the internal
•tinrtird taethod i«<)mf«j the periodic
detecaeiutjoa of respoc*** facun (RF)
wfaca are desaed ta eqvaaoa L

response factor (RFJ '•* ?-=ad aauast
^* standard conce&cra£CQ ^-\^ B*'^g a.

'—*——"• of three cacxe£=arocs over
fee rasge of interest Ccce :±a
caLbnnoa curve has be«= it'j—uiaed.
B T*-""1'1 be verified dx^Iy by r*?Tr'"t at
bast one standard sciaeca caesaemag
ir'i-ial standard. If sy ~rra csft has
ocscred. a new calibrates carvv mn*^
be constructed. To quaasJy. acid tbe -

t extract no more *n a 2rw
i before infecting ea ie CC/MS

i the poastbiury ef Jcesesdne
19 evaporation, adsorpeeo. or csmcai

exxg the previous ecuaoocs wca <he
erprspnate response faffrr aaxa from
tta calibration curve. Eiizer cex=eraied
or f.3onnated cos pour rs ^*~i de n***^
a* ijiiyn;aj standards •"** f » *ii**

. Naphthale
ue-d.. amiir__

dV l-Cooromphthaitrs: I-
CaccmrphthaJene. 2
Z^T-difluorobipbenyt «=d LZ_L4_S-
peciaijuorobipher.vi have
aegeited as appropriate:
aaaaards/surrogates^far t=a
•sacral compoun ~

7.
7.1 Before proct-j^ tay »aaplf*.

dacocjtrtte throusJ ^t iii.rvu of a
ireihod blaak. thai «J {.tmrare tad
niTrau are interftresce-vrre. Each nm«
a »Tt of Minplea U tTr-a^t-c or tbere i*
a citcse ui reertati. a. =*^od bUak
ahcvud be proceu*d i> a M^cysard
tyumt chrooic Uooratsrf
csoLamieatioa, _ .

7J TliVinl nn'^riier i . i ' '
pnrtxes thould be a»ri w i ia
meddd. Field npiicatei <±=x^d be
ccileeed aad aaalyted » deteraiae the
pnesioa of the »aa;u=f ••<•' -jw
Ltbontory replicate* tisooi be
analrwd to defames ±e pcrcaioa of
the analysts. Foru£ed *J't*f •*»
analyzed » datenmae
the aaaivna. Field tlazi
eaalrxad to check far i
fcaodoced d

-o> 3- =•=>«

Crab samples sjsast be cafjectad ta
gUaa mrrrsiners. CaevenrrreH tampticg
practices shooid be fioilcw* cxccot
thai the bottle am» not be (
with saatple before <
CocepoBte samples i
ta rtfrqeratad giasa t
.accordance with thst reet=rcs«ca of the
profnm. Automatic lae-i,-' -sj eniapmeat
anst be free of tygoa aaa acaer poietuial

a\2 Tbe sarnniff szost
refhgerated from the c=

should aot be osed m ihe ̂ ai sciess
more ""« 24 hours wij cLcae bx&re
delivery to the iaboratcrr 15 2e saaples
will act be extracted -ir-i.. «a aoan of

• sr peak SMfhlef the
me tar iaa rxlaiini

A. is Ae eaearaiea' area er peek beifhl of the
teeisi'iiiiiu joahraei

peauCaorophenoL 2-perfi

aaedarsuggestfdforthaaad - -

ii T nal standards are =ot a be tsed as
enervate stuidards. The •«• «^
seaasard must be differest 1 -iia Aa
•Bfrsfate standards. * __

•VS The external staadard -errinrf ""
can also be used at the c-jcrracn of the
asa*y*t. Prepare e master n ' r aT»nH
esrre using a miniaiua ef —re ' — •

• afaviird solutions of tacs c- ±a :r"*
ccepoanas that are to be seasmd. Plot
eaacenirabons venus ctrxraad areas

' or peak heithts (selected c^araoeruoc
tea for CC/MS). One pomf oa eaca . '

• should approach ^e LJM of

'J the

•J The relative mpense ratio for
the ^ihttaata sboold be kaown for at

•"" ^ i,,,, f,,, coremtranoa values—20 ng
kajecied to approaaiete 10 »f/l and 3»
a*} auected to approxiaute (he 100 pg/l

•taster set of instromeat ca^braoaa
csrre* hare been eslabusaea :
seevid be venHed daily by
leasrone ftandard loiu^co.r-
dnft has occurred.

i ausi be constructed.

at

' chtcRae. add 11 rag of
rhimni'ite per 1 ppa ef i»e cb^naa per
liter of sample.

a_ti Adrust the pH of t*» water
sa—pie to a pH of 7 to la 00=1 soeraa
bydroxidp or sulfanc ecd. Sssord tbe
voiuoe of acid or base

a_J AH sample* CBBI
within 7 day* and

. witsia 30 day* of cailecsuo,
' a* *»irjii« rifrrmin fit inTiefn fi |
Aesd*. cod PmtadtiL •
' *U Sample* auy be cxfreod by i
.eeaaratory funnel leccaapas or wna a ;

•eonnaooB* extractor a* described 01 i
Sectioa ia Where emeJwsrs preveert '
acceptable solvaal nca»ery wnm the ' j
eeparatory funnei iecaaa<ac. ^e aaaryst
avut ese the contimov* exTecar.

S-1 The details of the exTaoaa
techruque should be adrxsaed according
to the sample vol̂ ee. The secaugea1

described below assitnes a ssajia

oo
10
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volume of 1000 mi For vohmec
• pproxiaating 2-Ultn. Lhe vo4on* of
extraction tolvmi should b* ertpated to
Zia 109. sad lOJ r=; fo* th* serial
cxtncaon of lha b««* omtnla. and 200.

' I0a tad 100 mi for tfce actda.
OJ Mark the water m*macB» on Ih*

aid* of th* sampls bor>J* for later
daierainauon of MA?!* vota**. Poor
Ih* ram sample into a two-bur
•eparalocy funnel. Ad-ul ta* pH of the
sample with ON NtOH to 11 or prater.

•UM nraJOrertg* pH paper for th*
iBe**area*nu. Proceed la Sectnei 10 if
eouumoM extraction it nod.

14 AdJ 80 ml methyien* chterfd* te
th* sample bottle, cap. aad abak* »
seconds la nns* the walla. Tnnafer the
solvent into the separatory runnel and
extract th* saapl* by shairng tt* funnel
far two Biautee with pcriodie natteg to
rdcaae excess vapor pressure. Allow
th* organic layer to separata from th*
water plus* for • mmimtna of tea
aiButes. U lha caiUsioa interface)
between Uy«n ia ear* than UM rtiul
th* sis* of the solvent layer, the analyst
mail employ mechanical lechnwwrs to
complete th* phas* sepcranot). Tb*
optimum tcdxaiqv* i«9«Bd» >pea the
taniplc. but may iodod* ittma^.
filmboo of lh« tomluoa ibrocaa ifru»
wool or cmtnAajition. ftl th« csuisioa
cannot b* broktn. that is. i»m»ay a
UM ihan 80* of th* added winol
corrtcUii for th* wattr tolobtiaty of
mtthylea* ehlonde tnaaitt tt» saopla.
•oivmti and cnreuioo isto a ̂ ^n.jw^tw
extractor and proctid ai deacnbcd a
Stcnon 10). ColUct lh* owunica*
chionda txtr»ct in a 250-ml Eriamirya

9-S Add a a*eond 80-ml Tofcat* of
Bclhylta* chJond* (o tie sasot* bottlt
and complete the extracooa intuition a
aecond tun*, ccatming lha mracu to
the Crienmeyer flaas.

9.6 Perform a third extraction ia (fa*
tame manner. Poor lie comboiad
extract throuja a drying colaaa
coittauuni 3-4 uican of anayorova
•odium tulfate. aad collect it in a 309 al
K-O n*ik equipped with 10 ai
coocenrrator tub*. Rins* tb* Eilemjeyer
with a to 40 ai of aclbylca* «*'«~t.
Pour thu through lh* dryutf ~'"—
Seal. lab*i aa baa*/n*atral fncoon. and.
proceed with lh* acid extncoaa. U th*
•xtracl naat b* Motwd oven
aoelnia by GC/MS it may b*
traniftrrcd to a 2 ml Mfum mal
•quipped with • Tcftoa-l>n*d robber
«*ptua and crimp cap.

17 AodlPhenoU) Ejitncaoo—Adjual
Ike pH of the water, prrnomly
txuacied for ba**-n*utnlB, with Vf
H^O. lo Z of below. SmaUy extract
with aa 80 and 60 ml porflona of
ditull*d-ia-flaM aethylto* chionda.

Collect aad ccoibioe lit atncli tn a
OO-mJ Erienaxver Ci»i then dry by
palling threvjA a -^'-nrn of anhydraia
codJum *aJ*:«. ?_=*• the Erlenmeyrr
with 33 lo 40 rJ of stibyleo* chJcr.de
ted poor tiuoo>> Ui* drying mliimn
Seal label ac4 tacuoo aad prepare for

•J Coecrania th* extracta (B*w/
Neutrala asd Acdj) J a 500 ml K-O
Daak equipped with a 10 al coaoeoMtor
tub*.

U Add 1 to 2 daaa boOIaf chipa to
tb* Qaak aad attach a three-ball macro-
Soyder colaaa. Prewet th* Snyder

•column by •*-•"•*$ about 1 ml aethyleoa
chloride lircmgi tta top. Place :ba K-O
apparatua oa a warm water bath (80 to
83*C) to that ±* coaceoaator tub* it
partially teamed la tb* water, and lha
entire lower rovaded lorfac* of th* Oaik
to bathed »ni water vapor. Adjuat th*
rertlcal ponteB of i* appararoa and
tb* water tesperarorc u required lo
complete th* cooceorjaQoa in U tn 30
aiautrs. At t±e proper rat* of
^•tillatiffH t^m KmHa of **je COllUBfl
actively chatter bat the chamber* da not
Oood. Woea tha liquid haa reached aa
apparent rotas* 1 aL remove tha K-O
apparatua «c4 aiiow th* solvent lo drain
for at liut 10 i-imn»« woU* cooling.
Remove tha Soydar "»'"«"• and riaa*
th* flaak and ita lower >oial into th*
concentrator tab* with 1 to 2 al of
mtthylea* r^.'fnriM, A i-ml syrjig* ia
reeemmmrleri Ia las operaooo.

0.10 Add a d*aa boding chip aad
attach a two-bail micro-Soyder column
to tha concentrator too* ta 9J. Prewet
th* "»!"""̂  oy -~*:"T about OJ al
aithyiec* r-'.Tevie Uroogh th* top.
Place th* X-O aTparacu* on a wara
water baih (80 to 6S*C1 to that th*
concentrator tab* u partially iaacr**d
tn th* water. Aorost toe vertical poaiooa
of th* apparaoa and th* water
tampcramr* aa required to complete tn*
conceanaoa a i-to minutes. At th*
proper rat* of duoUaooo lh* balla of th*
column actively charter but th*
chaabera do not Good. When tha lio/jid
rtaehea aa apparent volume of about <XS
ml remove tae K-O from th* water bath
aad allow tb* aotvest to drain aad cool
for at laaat 10 auautea. Remove th*
Bicra-Snyder colaaa and nna* ita lower
Joint into ih* coocrocraior rub* with.
approximately U ml of methylen*
chlonde. Ac mat th* taal volume to LO
mi Mal aad Uod aa aad (ractioa.

0.11 Oeteraiae Ih* ongjaal aaapl*
volume by reol^cf the laaipla boitl* lo
Ih* mark aad tranaiemng the liquid to a
LOOO-ml eradoated cylinder. Record th*
aample volua* to the neareit J ml

UL1
chlonde ia tha extractor aad 20O-SOO raj
aethyleoe chJonde in Ih* Ht.n!»m Qaik.

10J Add th» aqueoua Map!* (pH 11
or ereater) to t^e ntractor. Add blank
water aa necnury to operate tfce
extractor tnd extract for 24 boun.
Renove tb* iiuUiroj Oaak and poor th*
contenta thrau^h a drying coiosxn
ecntaininj T la 10 ca of aahydroa*
•odium tuifate. Collect tb* mriylnve
chlond* in a 500 mi K-O evaporaior
fiaak quipped with a 10 al concentrator
tab*. S*«l label aa tha bare/neotral
fraction, and coacenmt* aa per aecnona
U to 0.10.

10J Adfuat tha pH of th* unrple ta
tita cooonuoua extractor to Z or below
oncg ON ful/uric add. Chart* a cieaa
dtitllling Catk with SOO ml of metbylcB*
calonda. Extract for 24 hours. Remove
lha «<i«Hii;»g flaak and poor th* contenta

10 CD of anhydrov aodioa mi/ate.
Collect tha a*thyl*ne chlonde layer oa
• K-O evaporator flask equipped with •
10 ml concentrator rub*. Label aa th*
add fraction. Concentrate u per
•action* U to 0.10.

U. Calibration oflfu CC-AS Syr&a.
tH At lha beginning of each day.

th* masa calibration of the CC-MS
rjnfea auat b* checked and adjusted if
Decenary to ami OFTFP tpenftrarioni
(1U1. Eaca day baaa>oautrala ar*
m*iiii[ii1 th* column performance
apeoSca&on (12.1] with bcnadia* mull
b* mat. r*r'* day the aoda ar*
Btaaattredi th* column perfor^&aAC*
rpecifirafion (U.1) with __
penuchlorophenol oust be met DFTPP
can b* aixed in solution with cither of
tfacs* compound* to complete two
rprofjcaooos with ona iniccnon, if
desired.

112 To perfonn the aaas calibration
test of tha GC-MS lyatera. the (oilowuig
ImtrumenLal parameter* arc required:

Dvcmi mim iD rotta (nc«un»JX
Heae range 71 la *SO • A.*.
Scan na* T Mcooda or lt*a.
11J CC-MS >>tt*m caJibratio

Evaluate the system performance each
day that it is to be uied for the analysis
of samples or blanks by examining th*
aaaa spectrua of DFTPP. Inject a
solution containing 50 ug DFTPP and
check 10 insure that performance criteria
listed in Talla 10 arc net U lh* systea
performance cntena an nol met. ihe
analyst must retime th* spectrometer
and repeat th* performance check. Th*
performance criteria ausl b* met before
any samples or standards acy b*
analysed.

CO ——.- _ o (-5
! J' * £» ^i " ^ » s s
3 ° - =- -
<O •""* Ql

c^. —^ -i '
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Spfcttwnnry of 8oit/H*viroi Froctto*.
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U.1 At the befuuuac, of taci tUy
that base/aautni analyses e.-» 10 b«
performed, inisct 100 naecyrizi cf
benadine either separate:! -* >< ?«rt of
a etandard em fere that =sy a-ra
coatain JO R3 of DFTPP. Tha ti - j^
sector for benadine shooM be ins i.Laa
X Calcnlanon of the tailing factor is
fjvea ia Reference 2 aad neer—i'mj la
ftfurea. • •

1Z2 Establish chroiaaie-nt£-e -*v -
' conditions equivalent to thow a T«b!es
, « aad S. Included ia these tac^es are

estimated rtteauon nmes acd
aaoaitivitiea that can be acluaml by l&ia
sBSthod. Exairplea of tbe sgparaeoca?
achieved by these "^—»« are shcwa ia
Flfuraa 1 cad 3 through 7.

' til Program the CC'MS ta vperata
IB the Extracted toa CarrectPra&J*
(SCF) mode, and collect CC? iat tae

• three ions listed ia Tabiea 7 aad • lor
aach compound ben
Operatini ia this i
aystrm response for each <
described ia Sectioa 9. asses e^ar tae
latemal or external ataadard pracaoara.

12.4 If the internal stancard
approach is bctnf osed. the asaryM nay
Dot add the standard ta aaaE^a errac^
asbj immediately before icjeeooa uua
tte instrument. Mix ticrcosjiiy.

12J Inject 2 to i ul d SM vcnp!«
"extract. The solvent-Cma I
preferred. If external caiirxcoo i
employed, record tha voosa u ^ec*ed~ta
Ike nearest 0-QS ui. If ia micirrse for
any ion exceeds tha linear rest* of the

' system, dilute the extract acd reanalyze.
• 1X8 Qualitative aad qsaaetatm
eseasuremenu are mac* as described ia
Sectioa 14. When the cxgafj are sot
beuif osed for analysis, store trera ej
vtala with uapierced septa la tbe dark at
ire

IX Cat Oiroimi (J$. \^Ar/74aa
SptiMvcittrr of Acd /raesaa. --——-

1X1 At the begraz^ri; of eaca day
Cut acid fraction analyses are ta b*
performed, inject SO ueojrass of
penuchloropJenol eiiier separately or
as pan of a standard ^u*._,•• cat may
also contain DFTPP. The '«•"-? iaesor
for pentachlorophesol should b* lea*
than S. Calculauoa of ih* ta

t^a syttav retpon^e far each
— i ij aescnbed in S^c'uan 6

- lie ictenui or external

1X4 iL '^* k£ieraaJ standard
approach * be2< oaad. tit utalyst may
.DO> idd r-ieit*3aani to •«»?!« extraoa
eaal j^-rrJauly before L.-.,ecuoo into
lae izjm— <enL ML* thoroujoiy.

1X2 fc-sct2 to $nlo.'tft« sample
• cxtnet. Tbr aorreat-Ouafi technique U _"
uie.'eiied, if extsreal standard
caubracoa is cspioyed. record ie~
voioaa* i=>e<=ed to tha nearest 0-03 tiL tt
the ••«?""" for any ion exceeds tha
tBBarrasreef ^e eyitam. dJuta thai
extract aad reanalyxa.

1X8 Qiii-taore aad quantitative
Bieastcraeaa are aade as described as
Sac&ca 14. When tie extracts are not

for aaalyiia. store *h*m t^
aapHrcad septa in tha dark at

CC.
14. Oaaftctrre aad QaaaotaD'rw

14J Ta qualitatively identify a '
maipnrmd. obtain aa Extracted loa
Corraa ?ro£i«(EC?) Cor the primary
loa aad ±a two otter toes listed ia
Tabias 7.0. or m. Tb« criteria below mast
b* met £ar a qoaiitatrre identification.

1-* 11 Tba characteristic '**•*« (or the)
compound must b* found to maxima* tn.

"lie easa or wuhia aa* spectrum of each

ol lie p.it lii(»d cnancirruac 100 ia
Tab.ee 7.1 and 9. If the surolt produces
an laurftrence tor the first luted '"n_
u*e a secondary toa to quantify.
QutntincaQoo will be done by tha
external or Internal atasulArd method.

14.4 btemal Standard—By tddlng a
cocstant known amount of internal
standard (C, ia u(J to evrry sample
extract the concentration of poUutaat
CCJ ia M(/| ia the sample ta «-ji/^"td
aamg equation Z.

6*2 ""c.4 '^^
«AJ (RF) (Vo|

o/UM ari«ml

' 3
o>

14J fcrtnnal Standard— The

ftvcn in Reference 2 and descnon m

.
cjiye.1—esiai -lets rpectnun must b*
witiia =50 trranrls of the retention. .
em* oi rsa arrbmac compound. ..

14-LJ Tie ratio* of the threw QC?
pea* bssaats salt *£*• within ±20X
wii iac nSoi of tha relative intensities
far r£r-s» ioas in a reference ma*a
speu:1—a. Tia reference masi spectroa
can be ooamcd torn cither a standard
aaaiyxcd thronga tfi» CC-MS syitcm or
boo a rc?ereacc Horary. .

14.1-4 Scncssral isomen that hava
very noalar TH» spectra caa b«
rryiiccty ideseSed oniy if tha molutiaa
betmtn tae> aomcri in a standard cue
la aeccoca&e. Acceptable resolution is
achieved if 2* vailry height between
isomera t» iea* than 25* of tha sum of
the two peak batffcta. Otherwise.

i art tdtntiflrd a* -~

cilniited from tht ilope and intrropt
of tha calibration curve. Tha unknown
concentration can be determined oxtog

itJoo X - - . •

Ealabllsh CBroteatosjnnhic
conditions equivalent to those a Table
8. Included in this table are eseaated
retaaUoa lime* and sensibnsea that caa
be aca>e«ed by this method. Aa eaacai*

' 'of the separation achieved by the
column is shown in Trur* 2.

11 3 Proaram the CC/\tS to operala)
ta the Extracted Ion drrent rroi.te
aaode. and collect CC? far ie three toes)
bated in Table 9 for each gheaad beiaf
aMasured. Opcraacf la this

tn aamptei thai contain aa
omeer of interference* in*

d-T -̂̂ *' loauaQon (O1 mas* spectrum
OUT oteia fdecuncauoa easier, la
Tabie* 7 aad t characteristic d Ions tar -
ao*t of ihe ca«Bpconda are fives. Tbe
VM oi caeaical loooation MS to support
Q is eacnnfed but not required.

IU v\ tea a coaaound has been
td«otiSn± ie quane£caoon of that
coapoaod wW be based on the
tntr(r*ird area Cram tha speafic tea plat

(VJ(VJ

A-e»ra afcaapoBad troa ealibnOoa
lad-

V.-rrotoBM ef extrtct iaieead UL
V, -n*uM e< totil ntnct I»J1.
V.^ToUme of water ntrtcud (m.1).
• -144 Report all rtiulu to two

.aitniflcant figurea, Raoort remits la
auerotnma per liter (Base/Neutraii and
Add!| without correction for recovery
data. When duplicate and spiked
•ample* an analyzed, all data obuiaed

• aaovld be reported. . • • .
. 1C7 la order to minimizt

onaecetaary CC-MS analrsii of method
bianka aad flelo blanks, the T-eld blank
may be screened on a FHV-CC equipped
with tha apprapnatt SP-1^0 or SP-UM
DA column*.

Oo
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B.9
LVSL-LV Procedure No. Ixhibit D

fate 43 ei 70

k 31

PtSL-LT yroeadqre te. 2 - »o«ember 10. 1981

METHOD FOR TRZ KTQXmriOM OF SBflVOUkTIU
OBCAHIC COMPOOCDS III SOLID WJLSTIS

Scap« Application

1.1

1.2

1.3

This atthod ce»«ra tlta 4*c*r«in«tloa of aoalvolACll*
ia • *»ri«tr «£ aelld «••<• ««cricaa.

This Mtho4 ia applitabl* to naarly all trp«a of aaaplca, rafardivaa
•f ««tar coat eat. iaclu41a| «qu«ou* alud^ta, caustic liquor* , add
liqoors, vaact Mlvcaca. ally waataat aouaMa. tan, flbroua matn,
polTMrtc oulalena, filc«r cakaa, apcne carbooa, ap«oc catalyata.
•cila, aa4

1.*

1.5

1.4

tMa awched la applicable to tha datatmlaation of «Mt aautral.
•eidlci and b«aic orgaaie coapouad* thac art aolubl* la avtaylca*
chloride aad ara capable of being elutad without derlvatlxatloa aa
•harp peak a from • (aa caroa«to|raphlc fvaed allica opllLtry ealuan
coated with a a lightly polar allieoae. Such toapooada include
felyauclear aromatic nydrecar boaa , chlorlaatad hydrocarbooa aad
aaatlcldea. phthalate eeccra, organophoaph*ta eater*, aitroaaaiisea.
haloethera, aldabydea. ethera, ketoaea, aalllaaa, prrldinaa,
•^laoliaea, aroaatic altra coapcuada, and pheaols lacludlng
altropbenoia.

The detection limit of the method for determining aa individual
eompouad ia approxiaatelr 1 ug/g (wet weight). For aaaplts wtlch
caatala more than 1 ag/8 of total aolwat extractable aetirial. the
•etectlon limit la proportionatal; higher.

Thie method la baaed «po« a aolveot extraction, gaa chromatographic/
ejmaa •yectrometric (CC/XS) procedure.

This method la reatrlcte* to uaa by or vader the avpervlsloa of
•malyata czperleaced la the use of ga* ehrometograph/maaa apectro-
matara and akllled la the latarpratatloa of aaaa apectra. tach
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analyst mast demonstrate to* ability to generate acceptable mulct
•1th tail method.

•ry of Method

2.1 A measured weight of sample, 3.0 | wet weight, Is adjusted to pH 7.0
•ad sonifled vtth ISO mL of mathyleae chloride. Anhydrous sodlua
aulfate is added to biad the wat«r pri««nt. A portion of th«
a»thyl«o« ehlorld* *up«m«ccat !• eoectatrtttd *nd «iulyz*d by CC/MS
••tag • (ustd silica eaplllsry eoluaa. QuaUtatlv* Idcntlflestion
Is p«rform*d uslnj th« ratsacloa cl»« of th« covpeund sad th«
rtlativ* sbuadaaea of ehrta or aora ebarsettrlstle loas. QuintItt-
tiv* aaalysls Is p«rfon«d asla« aa iattrnal staadsrd toehnlqu* with
a slagl* eharaetarlstlc toa.

A CC/no screen is used to d«tsraln« If tht icrolt Is Mdlua or lov
laval. If eh« ssapl* Is Jud(«d ta ba Mdlua, this scrsae Is slio
aaad ta d«t«rmln« tha caacaatrstioa or dilution factor for CC/KS
•aalysls. It Jud|ad ta ba low laval, tha saapla is analysed by the
"ModlMsd QQL-C1 Procedure" on paxe 64 of this Exhibit.

3. Interferences
-• » M^i4 4 AL.-» » r - * L

3.1 Method Interferences aay'ea caused,oy"coatami'nants In solvents,
vaaients, (lasswere, sad other staple processing hardware thst lead
ta discrete artifacts sad/or elevated baselines la the total Ion
current profiles. All of thase aaterlils Bust ba routinely
deaeastrated ta ba free frow latarfereaces under the conditions of
tha analysis by running laboratory reegent blanks.

3.1.1 Glassware aust ba scrupulously cleaaed. Clean all glassware
aa soon aa possible after use by rinsing with the last
solvent used la ie. Heating la a sniffle furnace at 45Q*C for
5 ta 15 hours is racoaoaended whenever feasible. Alterna-
tively datergeat washes, weter rinses, acetone rinses, and
even drying aay ba used. Cleaned glassware should be sealed
•ad stored ia a elaaa aavlronaiaat te prevent aay accumulation
•f dwat a* aca*r canraaili

,«« s.'S•
3

i o- g 3o r* => =r

o
>

3.1.2 Tna use of high purity reagents aad solvents helps to
•iaiaUsa iaterfereace problems.

3.2 Matrix iaterferences aay ba caused »y eoaponents that are
eaextracted from tha staple but are aat normally af iaterest. The
•eat coetaan such components ara petroleuar^erlved aaphthenes, high
•alecular weight palyaarlc components, aad long-chala component*
•uea aa aaxaa sad triglycarldaa. TW exteat af aaca-matrix
tatarfsreacee will imry caaaiaaraaly fraa samrca ta aawrca. A
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elaaaup procoduro uala| gol perMatloa caroaacoirapfcy haa bata
lacorporated lato tho oothod fat e*rt*la e«t«« ta r«*av« loa|-«K*la

*l«e»lAr-**«l|5ht ••ccrtkl. •• el*«eup pr»c«4uri 1*
far t&« reaoval •( uphclMua. Uh«a a«cb mttlx

r« fr«»«at, c&« »^pl« •xtrtet !• 41i«t»4 uU th«
llxtt !• laer««t«4 yrQportlaaAtaiy. K*ay •( th* Mtrlz

lat*rf«r«»c«« «r« •alv*ae««ztra«e*kla •oaroUetl* c««poa«at» which
•*C«*ilt«C« tte «or« ft«^u«ae elsaatac •! the OC ta>etto« pert and
tk« •or* fr«a.«*AK n*av«l of ta« taj«ctlom «a4 «f tk* CC capillary

~3
s1!w

10
CD I

i«
I 4

> *

I «

4.1 Tho toxlci.tr ox cartiaorealclCT of oach reagent aaod la tola aothod
aaa aoc booa araclsely doflaod; aowo*er, oach choalcal c<
should bo troatod ao a poteatlal health haurd. fro* thla

arooamo to thoao caomlcala oust bo aialalied by
available. Tho Laboratory la roapoaalbla for omlatalalag a

carroat aMazoaaao fllo of OSSA roculatloaa roaardlac tho aafo
KaadllB| o£ tho chaalcala tpoclfltd la thla aotttod. A rtfaraaca
fllo of •atarial data haadllai aaoota should ala* bo oada avalUbla
to all poraoaaal laTolvoo la tho choalcal aalayalo.

4.2 All operatloaa Ivralvlat tho aao of aothylaao ehlarldo, lacludlac
tho oxtractloa of tho waste aaaplo. flltratloa of tho extract, sad
eoaceatratioa, of tho attract, oast bo performed la a fuao hood.
Care should bo takoa to avoid tho coatact of aala with aothylsae
ealorldo.

S* Apperatua

S.i Saapllai oqalpowat - CUss acrov-cap wills or >ro of at least 100
aL capacity. Screw cap* aujt bo Teflon llaed.

5.1 Claaiwaro

5.2.1 loakar - WO aL

S.2.Z Ceatrlfato tubes - approximately 200-oL capacity. •,!••• with
•crow cap (Coralnj 91261 or o^uUaleat). Scrow caps ousc be
flttod with Tefloo llaoro.
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3.2.3 Coac«atrator tab*. Cud*raa-Daai*h * 25 mL. graduated (loot**
K 370050-2526 or *4>ulval*at ) . Calibration suit b* cheeked at
th* *o lorn** employed la th* teat. A gr««ad |Us* etopper 1*

-maed to ^reveet eveporetloa of extract*. •

5.2.4 Ivaperativ* flack, Zud*na-0ut«h 2JO-»L (Keac«t
K-S70001-02SO or •a.ulvaltat). Attach c* c«ac*a tracer tub*

fc with

5.2. S Saydar caliaa. lud«raa-Bantih - Thr««-b»U »aero (Kaataa
1-503000-0121 or oo,ulTaltat).

5.2.( tayd«r eoluHi, Kudtraa-Oaaith - TVo-b*ll *icro (Kaataa
t-56»001H521> or •o.ulvaltat).

5.3 niter

5.3.1 Syrlace - 10 mL ta*-cl|ht with Taflom L«er Lock (Hamilton
1010TU. or equivalent). . _ , _ _ . . ..

5.3.2 Filter holder - 12-mm Swiany (Mllllpar* XX30-012 or
• equlvaleat). . . . . ..

5.3.3- Pref liter* - glaae fiber XHUllpore AT-J0-010 or equiraleat)

5.3.4 Hembran* filter - 0.2 um TaUon (Killlper* FOT-013 or
equivaleat). - . »

S.A Hlcro eyrla«e - 100 bL (Hamilton 16*828 or mcolvaicot).

5.5 Welfhlng paaa. micro - approximately 1-cm diameter aluminum foil.
Porch*** or fabricate from aluminum foil.

S«» •olllag chip* - approximately 10-40 me*h carborundum (A. H. Thoma*
•1590-C30 or equivalent). Beat to 450*C for 5-10 hour* or extract
with methylaoe chloride.

5.7 Hater bath - leated. capable of tempereture control (+2*C). The
Veth ehould be u*ed la a hoed.

5.» teUace - Analytical, capable of accurately «eljhinj 0.0001 g.

ooro



Exhibit D
P*|* 47 of 70

S.f Klcrobalaaco - Capoblo of occuratoly volfhla*, to 0.001 o« (otttlcr
•»4ol JCt-30 or o*ulT*laat).

S.10 So«lfl*r - 375 w»tt. flttod «tth • 1/2-laeh probo sad a balf-wav*
•stoasioo. CAM*!* of ?»l*od operation «t voriabl* powor sotting*,
(lost Sy*te*a-aitr*oealcs Solicitor Motel V-373 with 1200 1/2-lsch
dlamptar hora sad »40*-a*-OSQ-T half^Mvo oxtaadar, or oo,ul**l«at).

c O O' SL t? — -H
G S" 2 "I*< • » m

.» s;

c o 3
3 «.?-'
* 3" S" 3"

S.ll Centrifuge - Csatbl* of «

electrodes -5.12 M Not*r
ffft IBlC.

5.13 Spotul* -

dating 200-aL

of accurately

coatrlfug* tub**,

pi to 40.1

o, Mtal U*ao 1-2 ea la width.

5.14 lost la«p - 250 matt reflector-typo bulb (CE I230I-40/4 or .
*je,ui*aleat) la s bMtTssistaat fixture wboao height above tho
sample asy bo

5.15 Caa

S.15.1 Cos chromacogrmph - Aa saalyticml ayote* co»pl*te with s
toaperstiira [»i mi oaonlili gsa chrowatograph aultabl* for
•plltloss Iaj«cti0a sad oil repaired oec**oorlaa Including

otialytlcol coluan*t sad gaaoa.

.15.2 Colu«j - 30 • x 0,25 «s> boadod-phaso •lllcene coated fuiad
silica capillary calusa (J4W Scieatific DB-5 or ee,uival*at).

5.15.3 tUoa •p*ctro«ocor - CapabU of ocaaalac fro* 40 to 450
1 ••coed or !*•», utlllxla« 70 volt* (ooaioal) *l*ctroo
la tbo ol«ctron Impact loaltatloa ood* and producin* a

•••• opoctnta) which «oot* all roqulrod crlttrla whan 50 m of
docafluorotrlpteaylphoaphlao (OITfr) la Lajoctad through tho
OC lalot.

5*15.4 Data •yotom - A eoaipvtor *y*tom vwat bo latarfaead to tho
•ta* tpoietrooMCor that allow* tho comtlauoua acquisition aad
•tora«* oe mchla* roadabla aodla of all •**• opoetra
obtalaod throwj^owt tho duratloo of tho chro«atojr«phlc
frogroB. TV* cfl»p«tor «u*t hovo oofrwaro that allow*
ooarchln* oay OC/HS data fllo for loos of s apoclflc •«•* and
•lottlag raeh to* obuadaocoo var*uo tiao or aean ouobcr. This
typo of plot Is doflood at *a extracted loo Currost rrofll*

O
O
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(ZICT). Software mitt also be available that allows
iategrating tha abualeace la any EICT becueea specified time
or acaa aumber limit*.

9.16 Ctl permeation chraaategraphy system. ' " -~ " - • •" "

3.16.1 Chromatographlc coluaa. - 600 mm x 25 mm 1.9. glass colon
V fitted for upward flow operation. -- .-•

3.16.2 lio-Beade S-X8 - 80 g p«r column.

9.16.3 fxmip - capable of constant flow of 0.1 to 3 mL/min at op to
100 pai.

3.16.4 Injector - with 5-mL loop.

3.16.3 nitrarlolet detector - 234 mm.

5.16.6 Strip chart recorder.

6. te««tnt» . . . . .

6.1 Reagent vatar - laagent water la defined aa a water la which aa
interference ia not obaerved at the method da tee Horn- limit of each
coeipooad of interest. . y

6.2 Potaaaitmi phoaphate. trlbaaic (TjTO^) - Cramalar (ACS).

6.3 fhoaphate buffer, 4H - 2.0 molaa of lUjRTOi aad 2.0 eolis of
KaH2fO4 diiaolT«d la reagent welter aad diluted to 1000 *L. The
aolutioa ia very temperature sensitive; it muat be checked carefully
before as Ing end, if necesaary. wmrmed to redissol** any crystals
that may hare formed.

6.4 Ihoaphorlc acid (HjP04) - B3Z aaiieooa aolutioa (ACS).

6.3 Sodlw ««lfata. anhydroua (Xa2S04) - Powder (ACS).

6.6 Hethylene chloride - Di*tilled-ia-gla»s quality (tordiek and
Jackaam, or equivalent).

6.7 Internal standard* - l,*-dtcM.orobenteoe-d4. de-«a*Hthale«e,
djo-phenaathreae. d^^hryaeae, aad djj-ben»«-?a)pyrene. djQ-ac«naphthen*

6.1 Coltau performance staadarda - Dj'phenol. O^amillmo, • • •
Bj-nitrobenxeae, aad Oj-2,*-dinltrophenol.

//i.
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t.9 Surrogata standards -

fatraetabla Organic Analysts -
laaa/Nautrala

1.
2.
3.
4.

mltrobsnxane-dj
2-fluoroblphaayl

optional*

Ixtraetable Organic Analysis -
•elds

1. phanol-dj
2. 2-fluorophanol
3. 2,4,6-trioromophanol
4. optional*

••10 Dmcafluorotrlphenylphosphiae (DfTJP).

•.11 CPC calibration solution - Mathylene chlorlds containing 100 mg of
corn oil, 20 me of dl-tt-octyl phthalata, 3 mg of coronana, aad 2 ag
of sulfur par 100 mL.

7. Calibration

7.1 A •ultlple Intarnal standard calibration procedure aa described by
Sauter, at al.d) Is uaad. To oae this approach, tha analyst must
•elect five or more Internal ataadarda that are similar la
analytical behavior to tha compounds of interest. Tha analyst must
farther demonatrate that tha measurements of the internal standard
are not affected by method or matrix interferences. Usa tha base
peak ion aa tha primary ioa for quantification of the standards. If
laterferaacea ara noted, uae the next most intense ion as the
secondary laa. The internal standards are added to all calibration
•eaadarda aad all sample extrecca aaalyxed by CC/MS. Column
perforaarce ataadards, aad a mass spectrometer tuning standard are
included in tha Internal standard solution used.

7.1.1 A sat of flvm or more Internal standards is selected that
will permit all components of interest in s chromatograa to
have retention times of O.SO to 1.20 relative to at least one
of tha intarnal standards, the following internal standards
are recoanended for general use: i,4-dichlorobenzen«-dfc.
aaphthalane-dg, phananthraae-dlo. chrysene-d12. and
•enso(a)pyrane-dj2> acaaaphthane-djQ.

7.1.2 lapreeentatlve acidic, basic, aad polar neutral compounds ara
added with tha internal ataadards to assess tha column
performance of tha CC/KS system. Tha following column
performance standards are recommended for general uae:
dyphenol, dj-ealllne, dj-«itrobensene, and dj-2.»-
dlaitrophenol. These compounds esn slso serve aa Internal
standards if appropriate aad the Internal standards
recomatended la Section 7.1.1 can serve aa column performance
•taadards if appropriate.

oo
N>

•Lab la raquattad to add aa additional acid and an additional 1/1* compound to
••aarata data for furthar •odlflcatlo* of tha ll*t.
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7.1.3 Tuning shall be aecompliihod by injecting SO ng of
decalfuorotriphenyl phoiphine (DfTPP) and hardware tuning to
th« criteria listed in Table 3, Exhibit C, Section VI.

T.fr* Prepare th« internal standard soluMjn by dissolving in 3Q.O
•L of methylene chloride 10. 0 mg of each standard compound
•p«cifi«d in Sections 7.1.1, 7.1.2, and 7.1.), The resulting
solution will contain each standard at a concentration of 200
bg/mL. A solution containing 500 bg/mL of each standard can
b« prepared by oolng 5 percent bcnxene ia methylene chloride
•s tti« solvent.

7.2 Prepare calibration standards at • minimum of three concentration
levels, Each calibration standard should contain each compound of
interest and each surrogate standard. Each calibration standard
ehould be mixed with an appropriate amount of 'he internal standard
solution. • One of the calibration standards should be at a
concentration of two to five times the method detection limit, 1 ta
10 ug/mL; one should be ac a concentration near, but below the
concentration that causes saturation of the mass spectrometer; aad.
the third should be at • concentration in the middle of this working
range of the CC/MS system.

7.3 «e*lyte 1-2 ut of each calibration standard and tabulate the area of
the'prisary characteristic" 'ion agaias.t concentration for each
compound including the surrogate compounds. Calculate response
factors (RF) for each compound using Equation I.

Ifl. 1

Where :

- (*»Ci,)/CAt§Cm)

Area of the characteristic ion for the -compound
Co be measured.

Are* of the characteristic ion for the internal
Standard; the internal standard chosen should be
auch that the relative retention time of the
compound is within th* range of 0.80 to 1.20 and
'*a close as possible to 1.00.

Concentration of toe internal standard (ug/mL).

Concentration of the compound to be measured

Cj,

C.

If the RF value over the working range ta constant « 10Z ISO), th*
Of can be assumed ta be Invsrlant and the average KF can be used f»r
calculations. Alternatively, the results cam be used to plot a
calibration curve of response ratios, A>/Alat vs. IF.

ooro
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7.4 Tka V Mat ba *artfiad e« each varUn* day VT tha ajaasureaent of
t»a> »r man calibration ataadarda, lacludlax OM at tha baElaaiot. of

. th* day sad oca at tha aad of tha day. Tba raapoosa facteri
•ttalaad for tha callbratloa ataadarda asalytad Lzaadiataly before
•ad altar e Mt af aaaplaa awat b« within •*• 201 of tha raapotse
factor waad far aaaattfieatloa af tha aaapla coacaatratloaa.

t. Quality Control

1.1 lack laboratory that OMI tala Mthod la ra^uirad to oparata a
fonal oiullty eoatrol program. S«a Exhibit I for guideline* to
•atabllaa a formal QA/QC pUa. For aoaelfU QA/QC ra^ulraa«oti, ••«
bhibit A, Taaka IX, IT aad VI. Tha aislauai raqulraaiaata of thla
•rofrn coaalat of aa laltlal daanaatratloo af Uboratory capability

^ aad tba aaalyala af i«lka4 aaatplaa aa a coatlouloi chack on
* aarfonaaca. Iba laboratory la ra^uirad to amlatala parformaaet

racorda to daflaa th« a^allty of data that art gaaaratad. OB|otng
••rfoTvaaea chacka anat ba ceaiparad with aatabllahad parformaaca
eriearla to datarmloa If tha raaulta of aaalyaaa ara within tha
accuracy aad praclalaa llaita azpactad af tha aathod.

• CO o
5' eL £ 5- =!
«o S- g « o_ » « < - » r n
3 S, - 5- ~

O
O «*

-^ -— 3-J M 3<» w fit

9. Saapla yraaanratlea aad Handllat

9.1 Th« aaaiplaa auat h« rafrlgaratad at 4*C
complata.

»til axtractloa la

9.2 All aaaplaa auat b* axtractad within 9 daya of racalpc.

10. Saaipla fatraetioa

10.t Tha extraction procadora lerolna aonlflcatloa of tha laapla with
avthylaaa chloride, aavtralitatlon to pB 7. aad tha addition of
anhydrous aodlia aalfata to raaov* the watar. Tha amount of acid or
haaa raqulrad for tha acutrallutloo la datarmload by deration of
tha aaapla. Tha aartlcla aU« of all Maples, axcapt thosa
co«pTl««4 W aoaporova laorxanic partlcias (a.|. soils sad
•tfCMaata), should ba raducad to laaa thaa 0.1 a» dlaaatsr oafors
aztractloa. A (laaa aortar aad paatla la racoaatsodad for grladiag
tha aaaipla.

10.I.I Theretifhly alx tha aaapla to aaabla a raprasaatatlva Maple
Co ba abtalaad. Halgh 3.0 g (««t walght) of ssaple Icto a
200-ai caatrlfaga tuba. Add IS al MChylaaa chloride aad IS
mL of watar.

oo
10
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aluxlnua weighing dlah, place the weighing diih uader a beat laap at
• tflataace of • ca fr«a tha Laap for on* avlnute to allow th* eolveat
to evaporate, aad weigh ea a alcrobalaace. If the raaldne weight of
tha 0.1-*L aliquot la laaa than 0.05 ag. concaatrata 25 aL ef th<
avparoataat to 1.0 aL and obtain a raaidua weight oa 0.1 aL of tha
cmcaatrata. For tba eoaeaatratioa ataa uaa a 2S-aL evaporator tuba
fitted with a aiero Sayder coluaa; add two boiling ehlpa and baat la
a water hath ac 60-6S*C. Calculate tha TSZC aa allllgraaa of
taaldua far gram of sample ualng Equation 2 If concentration wee aat
required ar Equation 3 If eoacantratioa waa required.

c o ^ 3
3 «f 3" —— _

5?-|l
r» Ki •

2.

••

ay ef Kaaidua
I of Saapia

of taaldu*
of

laaldua of 0.1 aL of Supera«t«nt
0.002

Vt.. at. o< 0.1 aL of Coned. Supamatant
0.05

10.5 II tha TSCC of th« aaapla (aa datarataad la Saetloa 10.*) la laa«
than SO M/It eoaccntrata aa aliquot of tba auparoataat that

*«a*talaa « total of only 10 to 20 a< of raaidual aatarial. For
axaapla. If tha TSZC is 44 a»/«, aa« a 20-aL aliquot of tha
•upcnataat, which will contain 17.6 a* of raaidual aatarial, or if
tha TSCC la 16 a£/|. uaa a 50-aL aliquot of tha aupamataat, which
will contain 16.0 at of raaidual aatarial. If tha TSEC la !»•• than
1C M/S «•• l°° •L °* tb* auparaataat. Parform tha caacaatration by
craaafarrini tha aliquot of tha auparaataat to a t-D flaak fitted
Into a 25-«L eoacantrator tuba. Add two boiling chipa. attach a
thrta-btll aacro Saydar coluaa to tha t-D flaak, aad concentrate tha
extract uaiag a water bath it 60 to 65*C. Place tha K-D apparatua
la tha water bath ao that the concentrator tube la about half
iBawrted la tha water aad tha antlra rounded aurface of tha flack la
bathed with water vapor. 4djuat the vertical poaltion of the
apparatua aad she water teaperatura aa required to coaplete the
eoaeaatratioa la 15 to 20 alautea. At the proper rate of diitllU-
tioa the balla of the eoluan actively chatter but tha cbaabera do
aat flood. When tha liquid baa reached aa apparent volua* of 5 to 6
ad., raaove tba K-0 apparatua fro* tha water bath aad allow tha
•olvent to drala for at laaat 5 alautea while cooliag. laaove the
Sayder coluao and riaae the flaak, aad tha lower Joint of the flaak
lato the coaceatrator tube with aethylene chloride to bring the
voluaa to 10.0 aL. Hi* the contenta.of the concentrator tube by
Inserting a atopper aad inverting atveral tiatt.

O
O

(Th

t- ,

t;
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10.6 Aaalyva th* coaeeatrmte fro* Saettoa 10.5 or. If th« TStC of the
aaapla ta SO ag/g or oort, aaalyze the cupenataat froa S«etioa 12, 3
•alaf gaa caroaatogT«;!rr. 1J«a a 30-a x 0.23 aa beaded-phase
alllceai coated fuaad silica: capillary 'eoluaa uader tha chroaata-
(raphic eoedltloea deacrlbed la Sactloa 13. Scaadardlza the CC/Ft3
(or half scale raapeaa* for SO ag injected of tha laternal standard
to aa o*«d la the CC ocraaa. Zstlaat* tha coacaatratlee factor or
dilation factor required to flva tha optlaua coacaatratloa for tha
aaoaaquaat CC/XS aaalyala. Xa general tha optlsua cooeentrattoa
will ba oaa la which tha awrag* paak height of tha fiva Largast
aaaka or tha balght of aa oartaolTad aavalopa of paaka la tha
•a that of aa lataraal ataadard (a.g., Bhaaaathraa»-d|o) at a
coaeaatratloa ot SO-100

If thara la ae coaeaarratloB factor which will ylald a aajor
COBpoaaat wlch CC paak hal|tit axeaadlag 232 of th« lataraal ataadard
•«Ak hal|ht thva the aaapla la low laval. Za that caaa proceed ta
tha WSL-Ci ?rocadura for Samlvolatllaa oa paga 64 of thla Exhibit.
otharwlaa, procaad with thli mathod*

10,7 If tha eptlvua coacaatratloa datermlaad IB Sactloa 10.6 la 20 a* of
--raaidual amtarlal par mi. or laaa procaad to Sactioa 10.8. If tha

optima ceacaatrarlaa if graatar thaa 20 ag of raaldual aatarlal par
aL aad If tha TSZC la graatar thaa 30 ag/g( apply tha C?C claaaap
proeadura daacrlba^ la Sactloa 11. For tha CK claaaup coacaatrata
90 aL of tha aupanacaat froa Sactloa 10.3 or a portion of tha
auparaataat that eaatataa a total o* fO^«f*Mf ratldaal aatarlal
(vhlchawr la tha aaallar voluaa). Caa tha coacaatratloa procadora
4aacrlbad la Sactloa 10,5 aad coacaatrata to a flaal TO!U»« of 15,3
aL. Stop tha eoacaacratloa prior to raachlac 15.0 aL If aay oily or
aaalaolld aatarlal Mparataa out aad dlluta aa aacaaaary (up to *
aaxlaua flaal *olua« oqual to tha voluaa of aupanataat uaad) to
r*dlaaol<ra tha aatarlal. (Dlaragard tha praaaaca of aaall aaeoata
of laorgaalc aalta taat aay aattla out).

10. S Coucaatrata fortKar or dlluta aa Bacaaaary aa aliquot of tha
coacaatrata froa Sactloa 10.5 or aa aliquot of tha auparaataat fraa

» 10. X a* If CK claaaaa aaa aacaaaary. aa allqaac of
eaatrata fraa Saccloa 11.3 ta attala 1.0 aL at a aalutloa

tha aptlaua coacaatratloa, aa daacrlbad IB Sactlaa 10.6, for th«
CC/KS aaalyala. It ta* aliquot aaada to ba diluted, dlluta It to a
•»luaa of 1.0 aL with aathylaaa chloride. If tha aliquot need* to
b* coacaatratad. eoacaatrata It to 1.0 aL aa da scribed la Sactloa
10.4. Do Bot lat th* ««luaa la tha concentrator tuba go balov 0.6
aL at aay tlaa. Stap tha concentration prior ta reaching 1.0 aL If
•ay oily ar aaalaolld aaterlal aeparatea out aad dlluta aa aace»t«ry
(up ta a aaxlaoa flaal **lua* of 10 aL) ta radloaol^a' tha aateriai.
(Maraejard tha praaaaca of aaall aaveata af laorgaalc aalta that a»r
aattla eat), add a «a>laa* af tha latarnal ataadard aolutlaa taat

icalaa 30 ug aacfc af tba lataraal ataaaarda, caloaa parfrraaae*

Iff
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syscra by injecting 5 mL of the CK ca l ibra t ion solution, e l u c i n g
with aethvier.e chloride ac 5 aL.si.-i far JO aisutes and observing the
resultant 'C? detector trace. The col-jan 017 be used indefinitely is
loaf as as dar*ening or pressure increases occur and a column
efficiency of ac lease SOC theoretical places, is achieved. The

t pre«su»»-»het«ld-Boc be>permitted to exceed SO psi. lacalibrate the
sysccn dally.

11.2 lajeec a S-aL aliquot of the concentrate fro«-Sect ion 10,7 onto the
CPC colusa csd elute with aethyiene chloride ac 5 aL/aia for SO
•Inuces. dscard the f irst fraction that eluces up to a rentention
Ciae reprcseaced by the siaiaw b«cvten the cora ail peak and the
di-n-occyl pisthalate peak la she calibration ros. Collect the next .
fraction elat-iag up to a renteacion tiae represented by the ainiaun
between th« coranene peak and :h* sulfur peak ia the calibration
rua. Applv eh* above CPC separation co a seeaed 5-aL aliquot of the
concentrate from Section 10.7 aad combine the fractions collected.

11.3 Concentrate the coabined CPC fraccioas eo 10.C aL as described in
Section 10.5. Estimate the TStC of che concentrate as described in
Section IG.4. Eatiaate eh* conceatracion factor or dilution factor
required to five the optiaua cacceacracioe for the subsequent CC/KS ..
analysis as described in Sectica 10.6.

12. Dally CC/*S ?erfaraance Tests

12.1 Ac the b«g!-si1r.g of each day that analyses are co be performed, the
CC/MS syates aust be checked to s*e that the cuaiag sensitivity and
overall p*rfaraance of the syscea are acceptable. The quality
concrol pracacola required for tie fused silica capillary colvsnn
CC/MS analyses are described la Exhibit E. Seczicn nil. Where
inconsisceaclas occur befj««a EHSL-U? Procedure So. 2 and Exhibit E,
Exhibit C shall have precedence.

12.2 The followia* iastrvmental paraaecers are required for all
performance cast* aad for all saaple analyses:

Qeetroa Gaergy - 70 volts (nominal)
Kaas Kaage - 40 to 450 aan
Scan Tlvet - 1 second per scan.

<
•12.3.-The aasa sp*ccro«eter «ust b* caaed to achieve all of the key ioa

criteria far the mass speccrva of 3FT?? given ia Table 3 of Exhibit
C, Section 71, when a solution, containing SO ag of OFT7P it Injected
loco the CC/MS system.

j

J
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i). OC/XS Aaalytta

• U.1 AftAlria tba i«aL caaeaatrata f
X 0.2S am boadad T"*»« aiUc

GC
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Sactiaa 10.S by OC/XS aata« * Jo •
tad-f«aad •lllca

ftaal

T*mp«r»ciir« laid - 30*C t»t 4 mlaat**

nfttm - 3O-300*C »e • d*«r **•/*!

T«ap«racvr« fcld - 300*C far 10 •!&•(••

- 300*C

Tnpctattm - 300* C

X«>*cc«r -

Carrl«r

- 1 uL

- BaUua «t 30 CB/MC

"O
=

U. Id«atl5ic»tloa

J

J

J

J
!

J

J

14.1 Th« critarlA ll«t Sa tzhlbtt 4 tmdar TMk XIX VMC b« MC to
tttlficieloa. Qa«Uc»civ« ld«ttf lc»tlo* «<ui: b*
r oain^ ctt« proc*d»r«« lifted la F*d«rml

Itothod 625.

IS.

IS. I Wh«n • coapooad Ha* barn idaatifiad. tha ^uaattticatioa of that
ceapeuad •hall, ha accoapliahad oaiag tha pracadaraa U*c*4 la
Fadaral Ufiatav Hathod 415.

U. Pry Baight Patatmlaattaa

1ft. I add a partio* af tha taapla ta a tatad wai^iia* dlah. Vatgh aad
tha vai«ht. .

U.2 Flaca wcithta« diih plu» taapl*. with tha cavar tipped ta allow (or
•oistura aacapa. la a drylat avaa that U aat at lOS'C. Parlor*
thl« task U a wall vaatllatad araa.
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_ TASU 1. KCOVZKT Of COSKCXDS SFIXZO Cm OtT $W-l»*5«>

Perceat £acove>r7

folk* Dry Vovtral Wot Acid-Ltit
Covoovftd Cftlfac't**' CxtTact*** detract^'

1. 2,*-OlMtbylpyTldlao St 39 34

- • 2. 2-nuoroaalUa* 70 45 49

3. 2,4.4-Trlaecb7lB7rldla« 49 42 . ~43

' 4. 4-4fethyljmlUa* 43 37 20

3. 4-Chlor0Blttaol 92 W 77

j 4. QulaoUa* 79 74 40

~ 7. 4-Chloraboozolc acid 103 36 42
J 1. 4^roo»b«axolc acid 14 U 34

•^ 9. 4-HltreBbaaol 34 31 0

^ . 10. 2«KatB7l<-4,4-dlaltroBhaael 33 32 28

12. 2,*-Otnltro*BlUBO 43 39 44

J 13. DlothylatUbaatrol 42 33 23

)

— C*)s»lkad aaaplo «aa oxtraetod «alat tho method ap«clflod for the iatir-
lAkoratory atudr; tho ralaoa glwa ara tho a««rac«o obtalaod fro* tvo

i aaalyaoa of oach of tvo aztracta.
J .

(*'i>Uad aaatplo MB oxtractod Mlag an atid-taao oxtractlo* oat hod; tho
valuoa gtvon aro tho a««ra|«a attained fro* tvo aaalyaoa of aach of tvo
Mid extract a aad aach of cv» Woo extract a.
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FAppendix 5.10
Modified EMSL-LV Procedure No.

EHSL-LV Proeadura Ho. 2
BH&PT Extraction

Aa dona by XT. Carritoa

1. waigh 2.Og or 9O.Og of saapla, for Madiua or Low artractiona
raapactivaly, into • 2SOal arlanmayar flask.

2. Add all aurrogata and apikiag solutions. axcapt TCOO spiking
solutions.

3. Add ~2ml phosphata buffar solution.
4. Add lO-19g anhydrous Sodiua Sulfsta, dapaadaat oa tha molatura

content of tha aampla.
5. Add 100ml Hathylena Chlerida.
6. Sonlcata aamplaa for 3 alautaa. powar aattlag 9. 9OX pul««d duty

cyel*.
7. Dceutt or pip«t off M«tbyl«M Chlorld* l«y«r.
6. Dry extract through Sodioa SulfAta «nd eellaet la • K-D/R*c«lT«r

•pp«ratu«. B* «ur« to ua* a graduatad Racalvar if voluaa
adjuataaat will ba dona la tha Raealvar.

9. Rapaat 9. through a. twlca aora Ctotal 3 axtraetloaa) combining
axtrmcta la tha aama K-O/Raealvar «pparmtua.

10. Concantrmta axtrmct by baatlag oa a ataambatb. aatll tha mpparaat.
voluma la tha racaivar la "1ml.

11. Rameva tha K-0/Racalvar apparmtua from tha ataambath, plaea
upright la a holdar, aad allow to cool. It la imoortmnt that

12.

«» c o
=- 0> !T. o-H

o

2. «-»• »" S !2I=• ~* ?•
• S-5-1g-" »-»!l?:riiss^fl•

Ramova tha K-D from tha
with Bathylana Chlorlda,

BMA Extrmetloti CoaD

13.

»lvar« adjuat tha voluaa to lO.Oml
mix aad tranafar to a vial for mtormga.

Raaova two l.Oml mllo>iota from tha vial, placa thaa aach in a
K-D/Racalvar •pparmtua. labal ona aa tha Paatldda fraction aad
oaa aa tha TCOO fractloa.

14. Add 9Oal Haxana to aach K-D/Racaivar apparatua aad eoncantrata aa
bafora la 1O. and 11.

19. Adjuat tba valuaa of tha Paatlclda fractloa to about lOml with
Raxana.

16. Claaa-up tha axt^act by aluting through a 3OOaa x lOaa glaaa
column containing actlvatad Floriail PR fpra~alutad with SOml of
9O» Ethar/9Ox Haxana) with 2OOml SO* Ethar/9Ox Raxaaa.

17. Callaet tha aluata la a K-D/Racaivar apparatua; eoncantrata aa la
1O.) axcaanga into. Haxaaa aa la 14.

16. Ouaatltatlvaly tranafar to a lOml volumatrlc flaak aad ad^uat tha
voluaa to lO.Oml with Haxaaa, aix and tranafar to a vial for
ataraga.

Paatieida Extyaetton/Praaaratlon Comalatad

19. Ramova tha K-D from tha Raealvar of tha TCOO fractloa.
20. Add TCOO Surrogata apikiag aolutlon. In Tatradacana.
21. With a atraaa of Mitrogaa eoncantrata to laaa than 1ml.
22. Adjuat tha voluma to l.Oml with tatradacaaa, aix aad tranafar to

a vial for atoraga.
TCDD ExtractIon/Praoaration Coaalatad

Stora all axtracta rafrlgaratad at 4°C until analyaia.
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C'
Qryn/»ac.V'on»« flrttiCJttet and PCS'i—
Mtttuxi tC9

\. Scopt ooJ Application.
U This method covers the

deienninatioo of eartala oriiiochJorlne
pestiodM and porfcrdortasied
btphmyli (PCZaV The foUowicg
aarametan may be determined by thia
method:

:c

U Thia muhod to applicable to tne
daurmiaattoa of these compounds ia
SBaniopel ead odaatnal discharges. It ia
designed ta be ued to meet the
monitorm* reqwremeats of the NaUcoal
PoUuiaat OucAac^e Ciminacion System
(NPOESV Aa snr*> it prcsupposce a high
expocsaboa of Sodiaa 'he specific
eaneooada of interest, if the user ia
attemptint to screen samples for any or
•3 of the caoaoiads abore. he must
develop '•*«i«i'*»^««-' protocola for tha
vanficaooa of identity.
• U The seasiirnty of thia method U
anally dependent anon the Jr»«l of
Interferences rather than insoumcstal
Umitatfoaa. The Uants of detecooa listed
la Table I represent scnaiBTities that
can be achieved ia waauwaten in tha

. may p»ld discrete arsis ca tod/or
elevated baseiines causi—5
misuiKrpreiatioa of ru carcmatogram*.
Afl cf thi>»e oatanali must be
demonstrated to be free tea
LitArftrtacee oader the cnncLtions of the
analysis by ""*M"*S, oethod hi^nb^
Specific seJecflOB of res«ents and
p=n9caaoe of sotnats by discilsHon ta
ail-class systems may be nqund.

U Interferences coextracted torn
the sample* wvll vary considers bly from
source u> eouTce, depending upon the
diversity of the iadtatrial complex or
m&mtipality being sampled. Whila
eeaenl deaaap techniques an provided
ea part of thia method, unique samples
may require ertrlifinnal cleanup
approaches m achieve tha sensitivities
stated in Tibia 1.

U Qaaewmre most be scrupulously
dean, dean *il jUseware as soon aa
pneaihls after as* by rinsing w>th tha
last solvent aeec1. This should be
followed by detar gam washing in hot
water. Mas* with tap water. diaeCed

quality t^~-~ Hastily contaminated
glassware may require treatment ia a '
muffle foraace at 400*C for IS ta 30
minutes. *j"Tm* Myh boiling metesiaiai
such aa PC3a. aiay not be «iim.n.t»H by
thi TeatmanL Voiameiric wen ahoald
not be heated in a •«"''T!« fumaca.
Glassware aboald be sealed/stored In a
deaa environment manediateiy after
uiyiug or coocosg to prevent any

^^f«m»M«nt» Ston uivertad or capped

must I
saspiiog. So rry.is er robber tubing
ouy be used a 3» rntca.
*TiCon i

4_J mmlDpyrcx
with

tit.
4.4

Appantaa
. 4.4.1 CmeaHjelii tabe 10 mi
(nduated {Kaeaea K-SroaSO-l(E3 or

3 ~ =r —• 3-5-3
3 e> B>

(K-01 •\

c&edud at U amd ISO aJ level. Craoad
eUuatoppereae 19/n )oiat) ia oed ta

4.4J Caak— «00 mi
(Koatu K-eTOO-dSSO or eqvvaleat).

SaraaioDliiii ii i t i n i l un

should be saada
<a Ceai iieaaai i|is|ih Xnslytcal

system <.nui'i tie^e with ees • .v
dvomatagraca\ aeatable for osxoiamn
hrjecnoB ana eJ jayuaad aressonee

orhaloeea-

14 Thie aMtbod is recommended for
•so only by experienced residue
analysts or encer the dose soperviaiaa
at such qualified persons.

2. Sumaserro/MetAad
U A1-liter samel* of wettawaur la

extracted wtth laethylsDe chloride eatae,
Kpantary heaaei lechatqves. Tha
extract la dried aad coaceatrated ta a
vahuua of 10 mi or Use.

M btarfcreacca by pbthalata eaten
. can poee • major probieo in pesacde
aaalytia. Theee matcriala data m t&a
13* and SO* fracoooa of tie FTocsu
fe^BITOTti ^TUT BBQ4Uil"T CSfl bM aTUSSSIeCVd
by aroidutg contact with any plaaae
matariala. The caataauaatioa from
pathalate eetert can be completely
etlTiini'ni with the BM of a
microcoalomeoic or electrolytic
fft̂ i***^ ' I *"*y detector.

i.Appcrettaand.'JattnaJ*.
• 44 Sampunt eouipmens. for ducrcte

fritted oiala aod Teflon smpoxk -..T
(Keates K «TH4 S3 or equivalent). V -

S. /Uayaaar . . , - .. r ." -

I.U SoteaiijdiuuJs (ACS) ION
m distilled

60-2
equal toiumes e<
distilled

tuilifT nr Trnrralant
JJ

*!)— (ACS1M»
rlSd with

(ACS1 CraaaUr.

Oo
10

••cnbid wtoeb allow (or lha accartu
•MaewtoMM o< th« eaaipcvtad* iadM
a tract.

U If buorfamcn an ncounltnd.
•M metbod prondm Mlacted ftneni
fiupoao cUaavp prondurM to aid &•
••ilyii ta ih«v tuauatnoa.

X
XI Soivnta, natcoia, atairt'

•ad o«a«f »aa>pio pracawu* bard

4.L1 Crab aaaaple bottle— amber
(Uaa. l-Utei or 1 -quart rohuaa. Freaca

• or Boetaa Raead denea ia
rrcooneoded. The container OMM be
waahed aad aotveat itaaed before aaa la
•taiaUsa taterfereacea.

4.U Bottle cape— Threaded to -crew
eo to ike temple bottle*. G»pe anatt be
Uned with Tctloa, ToU may be
•obtorotrd J Mmaie la aol ceiToal»a.

4.U Cnmpoeinet equipment—
Aulomade or maanal compoaittat
'tyvtea. Muat tacorporate |ia»a (ample
contaloen for the coJecOoo of a
"••"""••" of 130 ml Staple caataiaen

anhydroua (pacfied by heabaa, at «oarC
far 4 hrs. a a saa£ow vay).

• M Stack naiiisnli PIIIISIS stock
aUadard sousaeoa at a eoaceatradoa at
1.00 M47aJ by easaar<na( aiOO (rams al
aaaayed refercaca material la pestled*
quality iiuiii'ein er other apprapriat*
solvent aad ê eaea] ta volume ia a 100
ml (round (Laaa au>t»peied w4ume«c
flaak. The ton eohiooa la Vmaafenad
ta fraud (Use eiinniiud reeeeal
bottles, storm a a retneeraiu. aad
checked freqveajtfy for aigaa of
degrade ooo er rreporaaoa, especUlr/
(uet prior to prrpermf worUag >•.• *

Appendix B.ll
EPA Method 608
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U Boiling chip*—Hangar granules
(Hengar Ox: Fitkst Co.) or equjvsJsnL

U Mercury—triple distilled,
L7 AiuAaAttA ttudm^ t̂a^AW OP

aeutrai active. . .: .
U HsTine nentlrlrU residue

' analysis grade. .
U laooctana (11.4-trlmetfayl - :

pen tan* > peitirlrle residue analysis
grade.

•.10 Acetone—pesttdde residue
•aajyeu grade. —' -

111 Dtethrl ether—Nanoersde.
redlsottad in gUss if necessary.

IJU Vust b* free of peroxide***
Indicated by EM Quant lest strip* (Test
strips are available from EM
Laboratories. Inc. 500 Executive Blvd,
Hmaford. N.Y. 10323).

C.UZ Procedures recommended for
. removal of peroxide* are provided wita
the test strip*. After cleanup ZO ml ethyl
alcohol preservative must be added u
each liter of odier.

S.12 Florisu—PK grade (80/100
, meshlc purchase activatad at 12SOT aad

•tore in glass containers with glass
•toppers or foil-lined screw cap*. Before
use activate each batch at least If hours

• et!30*Cia a fed covered glut
container. — — - . - — -—~ -"'•

a. CoiJrottoe. —*• '•-'--' --.
6.1 Prepare calibration standards

thai i"*rmiin Gbe *?mip*Tit>>^f of interest,
either singly or nixed together. The
standards should be prepared at
concefltraboo* covenng two or more
orders of magairade (hat will completely
bracket the working range of the
chromatognptic system. U tha
sensitivity of tha detection system can
be calculated troeu Table I aa 100 ug/l m

' the fins! extract, for example, prepare
• standards at 10 jig/L SO nil 100 ug/l

SCO ug/L etc. M that injections of 1-S pi
of each ealibnooa standard will defie*
the linearity of the detector in the
working range.

U Assemble the necessary gaa
chromatoerephic apparatus and
establish operating parameters
eqoivelent to thoae indicated in Table L
By intcctmg calibrattoa standards,
establish the saanavtiy limit of the
detector aad (ha liaear nag* of the
analytical unem far each compound.

4U Tha deeaep procedure in Secaaa
10 •ttUsse Flansa caromawgnahy.
Flocisd (reel iliffanal baiche* or sources
may vary isi «b*arpH«B capacity. To -

' slandardixa (he amauat ef Florisil which
I* trsed, tha me* ef Uurte add value
(Mills, 19W ia «Mjg**>*d> Tha .
referenced procetiure determiaes the
adsarpuea fraei hexaae wluuoa of
laune aad (mg) per gram Floruit The
emeuat of Fletutl to be used for eech
column i* fiimteted by divtdiag this

factor into 110 and aalttplytng by 20
grams.

1.4 Before tttiai aoy cleanup
procedura. lia acaiyn Boat process a
sanes of caiitraQoo standards (hrough
tfae procedure to validate eluUon
patttrns and tbe abeeace of
mterfireaou troa the reagents.

7. QuaJiff Control
• 7.1 Before procening any sample*.

the analyst ibooM deoooetnte tfuxrojli
•tfae analysia of a disOHed water method
blank, that all glassware ead reefeata -
an Interference-free. Back time a set of
samples Is extracted or there is a change
In reign's- a method blank should be
processed u a safegoard against
chronic laboratory contamination.

7.2 Standard quality asaorance ~
practices should be Bead with thia
•ethod. Field replicate* should be
collected t> validate the precuioa of tfae •
sampling teehaiqne. Laboratory

' replicate* should be analysed to
validate the precision of the analyst*.
Fortified samples should be analyzed to
validate the accancy of the analysis.
Where doubt exists over tha
idrnttfltition of a peak on the

- such as mesa spectroscopy should be

U Add 60 ml meayiso* chloride la
dte sample bottle, seat *nd >H«ke 30
second! to rune the inner we' j.
Trajuftr th« solvent Into tte trtviratory
binnal. and extract the i*«-L» by
shatnj ihe fucoel tor two ov= :̂ea with
periodic vcnusg to release varor
pressure. Allow the organic Uyer to
separate from the water phue for a !
minimum of ten minute*. If tse esulsion
mterfsce.betweea layers i* more than
one third the size of the *ar*eni layer.
Ike analyst most enploy mechanacai
BKhniques to complete lhe> post** • :-"
eeparanon. The opdmua technique . ;
depends upon the sample, bw may ••
inrhifle stunng, filtraooo of the *•
eauUion through giaa* wool, or . ;
eeatnfugadoo. Colled tb* aethrieoe
chloride ezmct in • ZSO-otl Erlanacyer
B..V

•J Add a second 80̂ 1 vofame of
boRje

ure a

^3" —.
0> 3- JJ- 3 I
= a> • p» I«-» «e> *

p

•. Sampl* Coffectioa. lre**rvatfaa~ c^
•and Handling.
' "il Crab sample* ontrt be collected
. In glass containers. Conventional

sampling practicn shooid be fallowed.
except thai the bottle must not be
prewashed with sample beiore
collectoo, Cooiposite sample* should b*
collected in refrigerated giaaa eontamar*
In accordance with the requirements of
the program. Automatic sampling
equipment must be free of tygon and
other potential source* of • . . --- -•
contamination. • •..

aJ The murJ"* aast b* iced or
refrigeraied from the tune of collection
antil txtraL-tioo. Ciemiral preservatives
should not be used in the field unless
more man 24 hours wtU elapse before
delivery to the laboratory. U the sample*
will no: b* extracted within 48 hours of
collection. t^m Mipr
•dfuaiedtoapHrangeofltViawith
sodium hydroxide or sulfunc add.

13 AU samples anui be extracted
days and completely analyred

within 30 days of coUecooav
t» t\ Somp/e CjitToettoa. ^— i -—.-•••« >

t.l Mark the wetat SMaiacu* on dte
side of the sample bottle for later
detemtnatton of sample volume. Poor
the entire sample into a two-liter
sepsrstory runnel, deck the pH of the
sample with wide-ranee pH paper and
adlusi to within (he range of 1-9 »nth
sodium hydrpud* or sulfunc aad.

methylea*-chloride to the
and complete the extract*
second time, combuung tha exoacu m
the Erleomeyer Qask.

t-4 Perform a third extraction ia tha

extract through a drying oohaaa •
mn raining 3-4 mches of anaydraa*
sodira suUate. aad cUlea tt to a SOO-al
Kndema-Oamsb (K-O) fiaak eqvppad

•with a 10 ml concentrator tube. 22nsa ^
tli^ £ricoo]0wcr flask and columa with
JO-00 ml methyleaa chlonda SB complete
taa quentilaQve master.

tha flask and attach a three-oail Savder
mliimn Prrwet tha Soyder coinza by
adding scout 1 ml metayleoe eaionde to
the top. Place the K-O apparatoa oa a
hot water bath (SO-ftTCI so that the
concentrator tube ia partially aaacrsed
a tha hot water, aad the eanre lower
rounded surface of (he Sask U bathed ia
vapor. Adjust the verccal noeittoa of the
apparatus and the water temperature as
required to complete the coocentnooa
In 15-ZO minutes. At the proper rate of
distillation the bells of the cotean w\U '*
actively chctter but the chambers will " - -.'
not flood. When (he apparent volume of
bquid reaches 1 ml remove (be K-O
epperetus and allow it lo drua for at - -

'least 10 minutes while cooling.
.. t-e Increase tha traipera tare aflba - '~ -
bot water bath to about «rc • —«.-
Momentarily remove me Saydar "»'•••— '*
add SO ml of hexcae and a aaw boding
chip snd reattaca the Sayder cofuma.
-Pour about l ml of bexaae mta la* lap of ' &
th> Snyder columa and conceomte the '•'
solvent extract a* before. T~* eUpsed
Ume of concentnaoa should be S lo :0
ouautes. When the eppareal volume of
liquid reaches 1 saL rsmn.s ma K-O
apparsras and allow it to drua si teesl J"i
10 minutes while coating. Remove tha
Sayder columa and nnee the (Usk aad

oo
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Us lower joint m» *• eoecrntntor tub*
•ilk 1-1 d o< hoaaa*. aad idiujt the
Ttiliam eo 10 el A 3~aW ryrji^e n

Stoop* r th* ccooBttmaor ab* and itor»
r proem in; will oat

Coocnint* tht eliuies by
K-O technique* (9-JL

•oticruant hr^»"» for tb* g'uiwar*
r1c*n and aiiag the wittr t>4th el tbovt
tr C Aei;us< fiiui ralum* to 10 mi with

* . Ai*Jy-t« by (a*
•eft-act reqvim aa ftjtgjai cUanup.
aneatd with r*> e*ooa«srmphjc
•Bairn. If th* *aeai* t»quifn <

• tf Dvtarmca daa <»->'••' tarapl*
•oaaa* by rrfHi-t Aa saspi* oottlt to

• to Ban. aad trtasSerBf th* liquid la a

ta ta» anmt S ml. :
IlL Cfoof^ tad Stpeesaaa.
VL1 Conv procaOBm arc utd ta

lt« Miiiinnrj if • iiiInnl liji

tel mcsk or otterMM (
to th«

Til Ermraul nlhr will osoaDy
•bu* nmrtly ta Fnctioa 1. To men* - -

.taJaz inMitecoc* from this frmctwo «r -
te ort£nai txma. piptt LOO nJ of tb*
UBLaiumud esffmct io'o • decs
mnrmtrttor tab* or Ttflnr ir«l«r1 *UL
Add J-» dreps of mtrenrr aad ttfL
Afttaw tS« oootnta of tb* rial for 13-30
••riTu-1! PUca till vial ia «a opnfbt
positzQB OB i raciprocu libontory
•baker tad ihak* far 2 boon. Aoalyxa
by (at csroouiofnpby.

!£2 Report mulU ia a^r:
Elsr wthoul corrrctiaa far .Tmuy
d*U- \Vhen dupliuu »ao Rucad
«*=p.M in tatlyxvd. »w cxa aooti
ioouid_b« icpontd.

U. Accuracy aitd Prvcsa*.
Ill Tht U5. EPA LiTTasiMBtW

Uocitcnef tad Support Li^arviory
f~ ',1 Mitt ii ia th* precra af
tDad-jcanf ta lattrUbomarv i
ctad? to dttirmic* the i

o ~
S3 r»03- —5-3

" 0>

yabada tad PC7*. Ti« Flcrtnl
eehnrijow* far • nact frmctio»uaon

tUTaU*li
(H cbrooiatogrmpbjc

natanala aad opcnou*

atbracoa (U. &.4L to •

la dcs tabi* an «*ttmatad ntofloB
ttEka aad Mooontic* that itmH b*
*Uii*»*>l by thi« a*lbod. Fir»mpir» of
laa xpantkxn acai«v*d by ihca*
*^»CT~* in shown in Firum I tanva
ia Cilibraia tfa* lyina doily wua a- -
Bic^aQBi of ton* laiactjoos oi

litb*
Flonsd by tappoaj ao> i
•aotaa aaifu* to aa too of tbi Flortifl
to (orma by« I-« ca cap. Add BO ml

•aiUt* aad FIonsL ^xct joor to
rxpmiB« of tb* •>•:..in ssifati to air.
atop tba ataioa of t±o>
th* MopcDdi oa >h* can
caiBBia. Oticara liia1

. 10Z£ AdioMtiai cxtnet
to 10 ai aad saaafcr it from th*

tin Florisii
withl-J
toUM

10H Plan • 930 cdE-OfUik and
rta*

.Oruatb*
oriim
BUM tb«
*tb«ria

• dnp ritt of
K-O Oaak

tioa.

fraction 2k
tvfoim th*

trchaqna. Soailar (LO id)'
b* sicctad if autoraaoc dctricn an
aopioTtd. Racord th* voloaw inwctxi ta
î ^ aj*anst fl ̂ T «ĵ  ̂ <njj |
peak ma. ia ana omtx

11^ ff tit* p*ak ana exceed* to*
aaaar net* ̂  *• *y*taax dilota tba
taaaet aad rcoaalyia.

U.4 H ta* p*ak ana mcammnaal r»
prrrtotcd by th* pmcnc* of

. fnrth« clcaonp b

lil Oetarsia* th* eoooanlntfoa of
ktdrndnal compouadj accordiaf (a liw

k*xao* IFracaoa Jt T&vcC-stum pattmi
for th* o*«tiad*i aad PCo*i an thown

oo
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NOTICE: If the film Image
is less clear than this
notice, it Is due to the
quality of the document
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.COLUMN: 1.6VSf.7250'
1.»5* Sf-2401 SUPaCOPORT

TEMPERATURE: 200T. ,
DETECTOR: aECTRON CAPTURE

0 4 1 1 2 U
RETENTION TIME-MINUTES .

Figure 2. Gas chromatogram of chlordan*
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COLUMN: 1.S*ST'22SO* <
1.9SX SP-2401 ON SUPaCOPORT

TEMPERATURE: 200*C.
DETECTOR: EUCTRON CAPTURE

Si 8 U. I

0 4 I 1 2 I I
RETENTION TIME-MINUTES

Figure 1. Gas chromatogram of pesticides
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COLUMN: 1JX 942S9* 1.1 SX SP-2401 ON SUPEICOPORT
TEMPERATURE: 1WC. .
DETECTOR: ELECTRON CAPTURE

• I t

2 ,. I 10 14 II 22
•f RETENTION TIME-MINUTES

Figure 5. Gas chromatogram of PCB-1221
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COLUUN: 1.1ft SP.J250.1.|«n tP-2401 ON SUPELCOPORT
TEUPEKATUM: 1»3*C
DETFCTOR: aECTION CAPTURE
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RETENTION THIE-MINUTEI

Figurt 6. Oat chromatogram of PCB-1232
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COLUMN: IS* Jf.J2SO«1.IJX tf-2401 ON
TEUPERA1UK: fM'C.
DETECTOR: afCTRON CAPTURE

i i i i ;rv ,-

2 I 10 14 II
KTENHON TIME4IINUTES .

Figure 9. Q«« ehronutogram of PCS* 1254
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Flgun 10. Q»» chromatogram of PCB-12AO
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Appendix

Sulfuric Acid and Mercury Clean-uo Procedure

1. Samples are prepared by weighing aoproximatsly 100 milligrams into a
10.0ml volumetric flask and bringing to volume by adding pesticide
quality hexana. Approximately 5mls of the hexane solution was
transferred to a 10ml screw cap vial equipped with a Teflon-lined cap.

2. Add approximately 5.0ml concentrated aulfuric acid. Shake well for
approximately *0 minutes and allow layers to separate (approximately
15 minutes).

3. Transfer the top layer to another 10ml screw cap vial containing
approximately 0.5 grans mercury. Shake well for 2*3 minutes and allow
to sit for approximately 15 minutes.

4. Transfer to a clean 10ml screw cap vial leaving the mercury and
precipitate behind.

5. Repeat steps 2-4 two more times or more as needed.

6. The purified samples were then analyzed directly by injection onto
the gas chromatograph.
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_ Appendix B.I3
EPA Method 8150

METHOD 8150

CHLORINATED HERBICIDES

1.0 Scope and Application

1.1 Method 8150 1s a gas chromatograpMc (GC) method for determining
certain chlorinated acid herbicides in groundwater and waste samples.
Specifically. Method 8150 may be used to Cetermlne the following compounds:

2.4-0
2,4-OB
2.4,5-T
2.4.5-TP
Dalapon
D1camba
Dlchloroprop
Dlnoseb
MCPA
MCPP

Since these compounds are produced and used In various fonts (I.e.. acid,
salt, ester, etc.), the method Includes a hydrolysis step to convert the
herbicide to the acid form prior to analysis.

1.2 When Method 8150 is used to analyze unfamiliar samples, compound
Identifications should be supported by at least one additional qualitative
technique. This method describes analytical conditions for a second gas
chromatographic coluisn that can be used to confirm measurements oade with the
primary column. Section 8.3 provides gas chromatograph/mass spectrometer
(GC/MS) criteria appropriate for the qualitative confirmation of compound
identifications.

1.3 This method 1$ restricted to use by or under the supervision of
analysts experienced In the use of gas chromatography and In the Interpre-
tation of gas chromatograms. Only experienced analysts should be allowed to
work with diazomethane due to the potential hazards associated with Its use
(explosive, carcinogenic).

2.0 Summary of Method

Mtthod 8150 provides extraction. ester1f1c»t1on and gas cnronatogrephlc
conditions for the analysis of chlorinated acid herbicides in water and wast*
samples. Spiked saaples art used to verify the applicability of the chosen
extraction technique to Mdt MM sample type. Tn» esters are hyerolyzed with
potassium hydroxide and extrtneous organic material Is removed by a solvent
wash. After acidification, the acids are extracted with solvent and converted
to their methyl esters *s1«g diazonethawe a* the dertvatizlaf agent. After
excess reayent is removed, the esters are determined by gas chrwatogrephy
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employing an electron capture detector, mlcrocoulowetrlc detector, or
electroljrtlc conductivity detector (2). The results are reported as the
acid equivalents.

2.2 The sensitivity of Method 8150 usually depends on the level of
Interferences rather than on Instrumental limitations. Table 1 lists the
limits of detection that can be obtained In wastevaters in the absence of
interferences. Detection limits for a typical waste sample would be
significantly higher.

TABLE 1. OdOMATOGRAPHIC CONDITIONS AND DETECTION
LIMITS FOR METHOD 8150 IN WASTBMTER

70 ml/mtn. Colum temperature Isothanul at 185* C.

iMH Ib temperature : 140* C for 6 «1n and then programed to 200* C at

oMR 2 conditions: 951 Argon/Si Methane carrier gas at a flow rat* of
70 •!/•!•. Column temperature Isothermal at IBS* C.

Co turn* 3 conditions: UKP Nitrogen carrier gas at a flow rat* of 25 m}/min.
CelMM temperatwre prosrammed from 100* C to ISO* C at lO'/mln.-

CT-ja = 5- Z
<B C O ™
5" SJ. — 5"10

f S. ̂  5- -

£L =- a
^f tM ^
• ™ «•

Paraaeter

Oicaota
2.4-0
2.4.5-T?
2,<.5-T
2.4-CB
Oalapom
fC?»
HCPA
Oichloroprop
DlDOSCb

Col. la

1.2
2.0
2.7
3.4
4.1

—
—
—
—
.~

•Column conditions are

Retention

Col. Ib

_
—
—
_
—
—

3.4
4.1
4.8
11.2

time (mln)*

Column 2 Column 3

1.0
1.6
2.0
2.4

—
—
~.
~m

~~

_
_
—
_
—

5.0
—
—
_-
.•

Estimated
detection
limit (ug/1)

1.0 ' .
1.0

. 0.1
0.1
1.0
1.0

200
200

1.0
0.1

as follows:
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3.0 Interferences

3.1 Method Interferences nay be caused by contaminants In solvents,
reagents, glavsware and other sample processing hardware that lead to discrete
artifacts or elevated baselines 'in gas chromatograms. All these materials
must be routinely demonstrated to be free from interferences under the
conditions of the analysis by running laboratory reagent blanks as described
In Section 8.1.

3.1.1 Glassware must be scrupulously cleaned. Clean all glassxare
as soon as possible after use by rinsing with the last solvent used in
it. This should be followed by detergent Mashing with hot water and
rinses with tap and distilled water. The glassware should then be
drained dry and heated In a nuffle furnace at 400* C for 15 to 30 m1n.
Some thermally stable materials such as PC3's may not be eliminated by
this treatment. Solvent rinses with acetone and pesticide quality
hexane may be substituted for the muffle furnace heating. Volumetric
ware should not be heated 1n a ouffle furnace. After drying and
cooling, glassware should be sealed and stored in a clean environment
to prevent any accumulation of dust or other contaminants. Store

__Jnverted_or capped with aluminum foil.

3.1.2 The use of high purity reagents and solvents helps to
minimize interference problems. Purification of solvents by distillation

. In all-glass systems may be required.
** - * - *•

3.2 Katrix interferences may be caused by contaminants that are
coextractsd from the sample. The extent of matrix interferences will vary
considerably from waste to waste, depending upon the nature and diversity of
the waste being sampled.

. 3.3 Organic acids, especially chlorinated acids, cause the mst
direct interference with the determination. Phenols, including chlorophenols.
may also interfere with this procedure.

3.4 Alkaline hydrolysis and subsequent extraction of the basic solution
removes many chlorinated hydrocarbons and phthalate esters that might otherwise
interfere with the electron capture analysis.

3.5 The herbicides, being strong organic acids, react readily with
alkaline substances and may be lost during analysis. Therefore, glassware
and glass wool must be acid-rinsed and sodium sulfate must be acidified with
sulfuric acid prior to use to avoid this possibility.

S.6 Before processing any samples, the analyst should demonstrate daily
through the analysis of an organic-free water or solvent blank that the
entire analytical system is interference-free. Standard quality assurance
practices should be used with this method. Field replicates should be

3 r» =• — ,
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collected to validate the precision of the sampling technique. Laboratory
replicates should be analyzed to validate the precision of the analysis.
Fortified saaples should be ar-alyzed to validate the accuracy of the anal-
yses. Where doutt exists over the identification of a peak on the gas
chrooatogram. confirmatory tec*niques such as mass spectrescopy should be
used. Detection limits for gramdwater and EP extracts are given In Table 1.
Detection limits for these compounds in wastes should be set at 1 ug/g.

4.0 Apparatus and Materials

4.1 Glassware (all specifications are suggested. Catalog numbers are
Included fcr illustration only).

4.1.1 Separatory funnel: 2000-ml. with Teflon stopcock.

4.1.2 Drying column: Chromatographlc column 400 mm long x
19 mm 1.0. with coarse frit.

4.1.3 ChrooatograoMc column: 300 on long x 10 mm I.D. with
coarse fritted disc at bottom and Teflon stopcock.

4.1.4 Concentrator tube. Kudema-Danlsh: lO-ol, graduated.
Calibration must be checked at the volumes employed in the test.
Ground-glass stopper is used to prevent evaporation of extracts*

4.1.5 Evaporative flask. Kuderna-Danish: 500-al. Attach to
concentrator tube with sp rices.

4.1.6 Snyder column. Kuderna-Danish: three-ball macro.

4.1.7 Snyder column. Kaderna-Danish: two-ball micro.

4.1.8 Vials: Amber gJass, 10- to 15-ml capacity witn Teflon-
lined screw-cap.

4.1.9 Erlenmeyer flask: Pyrex. 250-ml with 24/40 ground-
glass Joint.

4.2 Boiling chips: approximately 10/40 mesh. Heat to 400* C for
30 min or Soxhlet extract with methylene chloride.

4.3 Diazald Kit: recommended for the generation of dlazomethane
(available from Aldrlch Chemical Co.. Cat. No. 210.C25-2).

4.4 Water bath: Heated, with concentric ring cover, capable of
temperature control (+2* CJ. The bath should be used In a hood;

4.5 Glass wool: Acid washed.

5-5 ^3*« S2 ? ot

= s»

oo
10



4-155 = ° ~ a _

C

1C

K

8150 / 5

4.6 Balance: Analytical, capable of accurately weigning.tc the
nearest 0.0001 g.

"I"; 4.7. Pipet: Pasteur, glass. "disposable (140-on x' 5-mra 1.0.).

4.8 Gas chromatograph: -Analytical system complete with gas chroma to-
graph suitable for on-column Injection and all required accessories including
syringes, analytical columns, gases, detector and stripchart recorder. A
data system is recommended for measuring peak areas.

4.8.1 Column 1: 180 on long x 4 en I.D. glass, packed with 1.5%
SP-2250/1.95S SP-2401 on Supelcoport (100/120 mesh) or equivalent.

4.8.2 Column 2: 180 en long x 4 oa 1.0. glass, packed with 51
OV-210 on Gas Chroa Q (100/120 mesh) or equivalent.-

4.8.3 Column 3: 180 en long x 2 m I.D. glass, packed with 0.1X
SP-100C on 80/100 mesh Carbopak C or equivalent.

4.8.4 Detector: Electron capture. This detector has proven
effective in the analysis of wastewatsrs for the parameters listed in
Section 1.1. Guidelines for the use of alternate detectors are provided
In Section 7.4.

4.9 Wrist Shaker: Burrel Model 75 or equivalent.

5.0 Reagents

5.1 Reagent water: Reagent water Is defined as a water In which an
Interferent is not observed at the method detection limit of each parameter
of interest.

5.2 Sodium hydroxide solution (10 N): Dissolve 40 g NaOH in reagent
water and dilute to 100 »1.

5.3 Sulfuric add solution (1:1): Slowly add 50 ml HjSO*,
(sp. gr. 1.84) to 50 »1 of reagent water.

5.4 Sulfuric add solution (1:3): Slowly add 1 part H2S04
(sp. jr. 1.84) to 3' parts reagent water.

5.5 'Hydrochloric acid: (ACS) Mix 1 part of concentrated acid with
8 parts distilled water (v/v).

5.6 Potassium hydroxide solution: 371 aqueous solution (w/v).
Prepare with reagent grade potassium hydroxide pellets and distilled water.

oo
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5.7 Acetone, hexane. toluene, methanol:
equivalent.

Pesticide quality or

5.8 Diethy'l ether: Nanograde, redlstllled 1n glass If necessary.
Must be free of peroxides as Indicated by EM Quant test strips (available
from Scientific Products Co., Cat. No. P1126-8, and other suppliers).
Procedures recommended for removal of peroxides are provided with the test
strips. After cleanup, 20 al ethyl alcohol preservative oust be added to
each liter of ether.

5.9 Sodium sulfate: (ACS) Granular, acidified as follows: Slurry
100 9 sodiua sulfate with enough dlethyl ether to just cover the solid, then
add 0.1 »1 of concentrated sulfurlc add. Remove the ether under a vacuum.
Mix 1 g of the resulting solid with 5 ml of reagent water and measure the pH
of the Bixture. It must be below pH 4. Store at 130* C. Several levels of
purification aay be required in order to reduce background phthalate levels to
an acceptable level: (1) Heat 4 hr at 400* C in a shallow tray, (2) Heat 16 hr
at 450-400* C in a shallow tray, (3) Soxhlet extract with methylene chloride
for 48 hr.

5.10 Carbitol (dlethylene glycol monoethyl ether).

5.11 M-oethyl (-N-n1troso-p-toluenesu1fonamide (Olazald):
purity available from Aldrich Chemical Co.

5.12 Si acidified I4a2S04: Use 50 g of acidified anhydrous
to every 1000 ml distilled HjO.

High

5.13 Stock standard solutions (1.00 yg/u.1): Stock standard solutions
can be prepared from pure standard materials or purchased as certified
solutions.

5.13.1 Prepare stock standard solutions by accurately weighing
about 0.0100 g of pure acids. Dissolve the material In pesticide-quality
di ethyl ether and dilute to volume in a 10-ml volumetric flask. Larger
volumes can be used at the convenience of the analyst. If compound
purity 1s certified at 965 or greater, the weight can be used without
correction to calculate the concentration of the stock standard.
Commercially prepared stock standards can be used at any concentration
If they are certified by the manufacturer or by an independent source.

5.13.2 Transfer the stock standard solutions into Teflon-sealed
screw-cap bottles. Store at 4* C and protect from light. Stock
standard solutions should be checked frequently for signs of degradation
or evaporation, especially just prior to preparing calibration standards
fro* the*.

3 ~ =:=r
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5.13.3 Stock standard solutions must be replaced.after 1 week,
or sooner if ccrparuon with cneck standards indicates a problem.

5.14 Diazomettane solution: Follow generator kit instructions. Store
1n freezer in glass bottle stoppered with cork. Check for deterioration.

3 c* ^~ — - •* =r =• 3 1
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6.0 Sample Collection, Preservation, and Handling

6.1 Grab samples oust be collected in glass containers. Conventional
sampling practices should be followed; however, the bottle oust not be
prerinsed with sample before collection. Composite saoples should be collected
In refrigerated glass containers in accordance with the requirements of the
progran. Automatic sampling equipaent aust be as free as possible of Tygon
and other potential sources of contaaination.

6.2 The saaples Bust be iced or refrigerated at 4* C from the tine of
collection until extraction.

6.3 All saeples oust be extracted within 7 days and completely analyzed
within 30 days of extraction.

7.0 Procedures -

7.1 Saople preparation *

7.1.1 Solid extraction

7.1.1.1 Thoroughly mix onist solids and weigh an amount of
wet saaple equivalent to SO g of dry weight Into SOO-al wide-rout*')
Erlenaejer flasks. .

7.1.1.2 Acidify solids with reagent grade concentrated
hydrochloric acid using 2-3 •! to pH 2. Allow to stand for 15
min with occasional stirring until the pH remains below 2. Add
•ore add If necessary.

7.1.1.3 Add 20 »1 of acetone to each flask containing the
acidified saople and claap the stopper in place. Mix the contents
of the flasks for 20 Bin using the wrist-action shaker. Add
80 B! of redistilled ethyl ether to the saae flasks and shakt

~' • again for 20 Bin.

• -. 7.1.1.4 Decant the extracts Into 2-1 Her separatory
funnels containing 250 al of 51 acidified sodium sulfate. If an
enulston foros. slowly add 5 g of acidified sodium sulfate (anhydrous)
until the solvent-water mixture separates. A quantity of acidified

ooro
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sodium sulfate equal to the weight of the sample may be added 1f
necessary.

7.1.1.5 To ensure adequate recovery, measure the volume of
extract Into a graduated cylinder at each decanting step before
adding the extract to the separatory funnel. If the recovered
volume is not better than 752. an additional extraction oust be
conducted.

7.1.1.6 Check the pH to ensure that it remains below 2.
If the pH is not below 2, add more hydrochloric acid until stabilized.
Add 20 ml of acetone to each Erlenmeyer flask containing the
sediment and shake on the wrist-action shaker for 10 min. Again,
add 80 01 of ethyl ether, shake for 10 min and decant extract into
their respective separatory funnels. Repeat this step once •ore,
collecting the acetone-ether extracts in the funnels containing the
51 acidified sodium sulfate solution.

7.1.1.7 Gently mix the content of each separatory funnel
for about 1 min and allow the layers to separate. Collect the
aqueous phase in a clean beaker and the extract (top layer) in a
500-ml ground-glr.ss Erlenmeyer flask. Reextract the water layer
with 25 ml of ethyl ether. Allow the layers to separate and
discard the aqueous layer. Combine the ether extracts in the
respective Erlenmeyer flasks.

7.1.1.8 Add 30 ml of distilled water to the extract in the
Erlenmeyer flasks and refrigerate. Note: This is a good stopping
point or, if tine permits, continue to step 7.1.1.12.

7.1.1.9 Add 5 ml of 375 (w/w) aqueous potassium hydroxide
and boiling chips to the extract in the flask and fit then with a
one-ball Snyder column. Evaporate the ethyl ether on the steaa
bath and continue to heat for 90 Bin.

7.1.1.10 Remove the flasks from the steam bath, allow then
to cool, and transfer the water solutions to 125-ml separatory
funnels. Extract the basic solutions once with 40 ml and then
twice with 20 ml of redistilled ethyl ether. Allow sufficient
time for the layers to separate, and discard the ether layer each

. _. time. Note: This Is • solvent cleanup step. The phenoxy acid
herbicides remain soluble In the aqueous phase as potassium
salts.

7.1.1.11 Add 5 ml cold 251 (v/v) sulfuric add to the
contents of each funnel to adjust the pH to 2. Be sure to check
the pH at this point. Extract the herbicides once with-40 nl and
two more times with 20 ml of ethyl ether.

5" zo
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7.1.1.12 Collect the ether extracts in l2S-o\ Erlenneyer
flasks containing 1.0 g of acidified anhydrous Na2SO&. Stopper
and allow .the extracts to regain in contact »itfi the acidified
KajSD^. Store the saaples overnight in the refrigerator.
Mote: This.is a good stopping point.

7.1.1.13 Concentrate extract and perform esterification.
starting with step 7.2.2.7.

7.1.2 Liquid extraction

7.1.2.1 Hark the water aenlscus on the side of the sample
bottle for later determination of sample volune. Pour the entire
sample into a 2-liter separator/ funnel. Check the pK witn wide-
range pH paper and adjust to pH less than Z with sulfuric acid
(1:1).

7.1.2.2 Add 150 m\ diethyl ether to the sample bottle.
seal, and shake 30 sec to rinse the walls. Transfer the solvent
into rhe separator? funnel. Extract the sample by shaking the
fennel for 2 min with periodic venting to release excess vapor
pressure. Allow the organic layer to separate fro* the water
phase for a Minimum of 10 min. If the emulsion interface between
the layers is more than one-third the size of the solvent layer.
the analyst must employ mechanical techniques to complete the phase
separation. The optiaua technique depends upon the saxple. but may -
include stirring, filtration of the emulsion through glass wool, or
centrifugation. Drain the water phase into a 1-liter Erlenmeyer
flask. Then collect the extract in a 250-«1 ground-glass Erlenmeyer
flasi containing 2 ml of 37S aqueous potassium hydroxide. Approxi-
mately 80 ml of the diethyl ether will remain dissolved in the
aqueous phasa.

7.1.2.3 Extract the sample two more tines using SO ml of
diethyl ether each time. Combine the extracts in the Erlenoeyer
Hast. (Rinse the 1-liter flask with each additional aliquot of
extracting solvent.)

7.1.2.4 Add 1 or 2 clean boiling chips to the 250-ml
flask, add IS ml distilled water, and attach a three-ball Snyder
coltton. Prewet the Snyder column by adding 1 ml diethyl ether to
the top. Place the apparatus on a hot water bath (60* to 65* C),
such that the bottom of the flask is bathed in the water vapor.
Although the diethyl ether will evaporate in about 15 m1n. continue
heating for a total of 60 mln. beginning from the time the flask is
placed fn the water bath. Remove the apparatus and let stand at
rooa temperature for at least 10 min.
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7.1.2.5 Transfer the solution to a 60-ml separator^ funnel
using S to 10 ml of distilled water. Wash the basic solution twice
by shaking for 1 min with 20-wl portions of diethyl ether. Discard
the organic phase. The herbicides remain in the aqueous phase.

7.1.2.6 Acidify the contents of the separator/ funnel to
pH 2 by adding 2 ml of cold (4* C) sulfuric acid (1:3). Test with
pH Indicator paper. Add 20 ml diethyl ether and shake vigorously
for 2 Bin. Drain the aqueous layer into the 250-nl Erlenmeyer,
then pour the organic layer into a 125-ml Erlenmeyer containing
about O.S g of acidified anhydrous sodium sulfate. Repeat the
extraction twice more with lO-ml allquots of diethyl ether, com-
bining all solvent In the 125-ml flask. Allow the extract to
regain in contact with the sodium sulfate for approximately 2 hr.

7.1.2.7 Transfer the ether extract, through » funnel
plugged with acid-washed glass wool, into a 500-al Kuderna-Danish
flask equipped with a 10-ml concentrator tube. Use liberal washings
of ether. Use a glass rod to crush any caked sodium sulfate during
the transfer.

7.1.2.8 Add 1 to 2 clean boiling chips to the flask and
attach a three-ball Snyder column. Prewet the Snyder column by
adding about 1 ml diethyl ether to the top. Place the K-D apparatus
on a hot water bath (60* to 65* C) so that the concentrator tube is
partially immersed in the hot water, and the entire lower rounded
surface of the flask is bathed in vapor. Adjust the vertical
position of the apparatus and the water temperature as required
to complete the concentration in 15 to 20 min. At t.*ie proper rate
of distillation, the balls of the column will actively chattsr but
the chambers will not flood. When the apparent volume of liquid
reaches 1 ml, remove the K-D apparatus and allow it to drain for
at least 10 min while cooling.

7.1.2.9 Remove the Snyder column and rinse the flask and
Its lower joint Into the concentrator tube with 1 to 2 «1 of
diethyl ether. Final volume should be 4.0 ml. The sample is now
ready for derlvatizatlon with dlazomethane to fora methyl esters.

7.1.3 Esterlficatlon

7.1.3.1 The dlazomethane derlvatizatlon (1) procedure
described below will react efficiently with all of the chlorinated
herbicides described In this method and should be used only by
experienced analysts, due to the potential hazards associated with
its use. Olazomethane 1s a carcinogen and can explode under
certain conditions. The following precautions should.be taken:
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• Use a safety screen.

• Use Mechanical pipetting aides.

• Do not heat above 90* C - EXPLOSION nay result.

• Avoid grinding surfaces, ground-glass jolats, sleeve
bearings, glass stlrrers - EXPLOSION may result.

• Store away from alkali aetals - EXPLOSIM aay result.

• Solutions of dlazomethane decompose rapidly In the
presence of solid materials such as copper powder,
ttlciua chloride, and boiling chips.

7.1.3.2 Instructions for preparing dlazonethwie are provided
with the generator kit.

7.1.3.3 Add 2 ml of dlazoraethane solution aad let saople
stand for 10 orin with occasional swirling.

7.1.3.4 Rinse inside well of aflpule with several hundred
til of ethyl ether. Take sample to approximately 2 m\ to renove
excess dlazcaethane by allowing solvent to evaporate spontaneously
(rooti temperature).

7.1.3.5 Dissolve residue In 5 m\ of hexane. Analyze by
gas chromatography.

7.2 Gas chronatography conditions

7.2.1 The recoooended gas chromatographlc column arterlals and
operating conditions for the Instrument are:

Parameter

D1ca«6a

2,4.5-TP
2.4. 5-T
2,4-08
Dalapon
NCPP
MCPA
OlcMoroprop
Dlnoseb

•Col nan

la. 2
la. 2
1«.2
la
3
Ib
Ib
Ib
Ib

C O
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Column la conditions: 955 Argon/55 Methane carrier gas a*, a f low rate
of 70 ml/min. Column temperature Isothermal at 185" C.

Column Ib -temperature: 140* C for 6 mln and then programmed to 200* C
at 10 Vain.

Column 2 conditions: 955 Argon/5% Methane carrier ps at a flow rate
of 70 ml/rain. Column temperature, Isothermal at 18S" C.

Column 3 conditions: UHP Nitrogen carrier gas at a flow rate of
25 ml/nin. Column temperature programmed from 100* ta ISO* C at 10*/«in.

7.2.2 The use of capillary (open-tubular) CO!MK is tcceptable
1f appropriate response and separation can be demonstrated.

7.3 Calibration

7.3.1 Establish gas chromatographlc operating parameters equiva-
lent to those indicated above in Table 1. The gas chromatographlc
system can be calibrated using the external standard technique (Sec-
tion 7.3.2} or the ir.ternal standard technique (Secti« 7.3.3).

7.3.2 External standard calibration procedure

7.3.2.1 For each parameter of interest, prepare working
standards at a mini nun of three concentration levels by adding
volumes of one or more stock standards to a volMetric flask and
diluting to volume with dlethyl ether. One of the external standards
should be at a concentration near, but above, tte Method detection
limit. The other concentrations should correspoaJ to the expected
range of concentrations found in real samples or should define the
working range of the detector.

7.3.2.2 Prepare calibration standards frm the free acids by
esterification of the working standards as described under Liquid
Extraction. Section 7.1.2. Using Injections of 2 to 5 ul of each
esterifled working standard, tabulate peak height or area responses
against the mass Injected. The results can be «$ed to prepare a
calibration curve for each parameter. Alternatively, the ratio of
the response to the mass Injected, defined as tfce calibration .
factor (CF), can be calculated for each parameter at each standard
concentration. If the relative standard deviatfa* of the calibration
factor Is less than 101 over the working range, liaearity through
the origin can te assumed and the average calibration factor can be
used in place of a calibration curve.
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7.3.2.3 The working calibration curve or calibration factor
oust be verified on each verting day by the weasureamt of one or
•ore calibration standards. If the response for *ny parameter
varies from the predicted response by more than l̂Oi. the test must
be' repeated using a fresh calibration standard. Alternatively.
• new calibration curve or calibration factor My be prepared for
that parameter.

7.3.3 Internal standard calibration procedure. To MB this
approach, the analyst must select one or more Intern! standards
similar In analytical behavior to t.le compounds of tottrest. '("he
analyst oust further deeonstrate that the measurement of the
Internal standard 1s not affected by method or matrix Interferences.
Due to these limitations, no Internal standard applicable to all
samples can be suggested.

7.3.3.1 Prepare working standards at a minima «f three concen-
tration levels for each parameter of Interest In the acid form by
adding volumes of one or more stock standards to a vmfemetric
flask, and dilute to volume with diethyl ether. One mf the
standards should be at a concentration near, but abac, the method
detection limit. The other concentrations should correspond to
the expect.d range of concentrations found in real sanlss. or
should define the working range of the detector.

! 8

7.3.3.2 Prepare calibration standards from ti
esterification of the working standards as described
Extraction, Section 7.1.2.

free acids by
r Liquid

7.3.3.3- Prior to Injection, add a known constoit amount of
one or more internal standards to each calibration standard.

7.3.3.4 Using injections of 2 to 5 ul of eat* calibration
standard, tabulate the peak height or area responses amiinst the
concentration for each compound and Internal standard. Calculate
response factors (RF) for each compound as follows:

where:

« (A$C1$)/(A1sCs)

« Response for the paraazter to be measure*.

Response for the internal standard.

CfS - Concentration of the internal standard 1*119/1.

€5 - Concentration of the parameter to be mmminit in ug/1.

3 ~-i-• 1
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If the RF value over the working range 1s CKtant, less than 101
relative standard deviation, the RF can be Ksuoed to be invariant
and the average RF can be used for calculates. Alternatively,
the results can be used to plot a callbrattac curve of response
ratios, A,/AIS against RF.

7.3.3.5 The working calibration curve-or RF aist be veri-
fied on each working day by the measurement rf one or sore calibra-
tion standards. If the response for any pewter varies from the
predicted response by more than HCX, the tat oust be repeated
using a fresh calibration standa'd. Alterwtfvcljr. * new calibra-
tion curve must be prepared for that cornea

,
3 r» =»• — .
« 3- =• 3 I
3 « • f» I
fl-» ^ •

7.3.4 Before using any cleanup procedure. *e analyst aust
process a series of standards through the procedae to validate
elution patterns and the absence of Interferences froi the reagents.

7.4 Analysis

7.4.1 Inject 2 to 5 ul of the sample ext
flush technique. Smaller (1.0-|il) volumes can
devices are employed. Record the volume inject
0.05 u<, and the resulting peak size, 1n area

7.4.2 If the peak area exceeds the linear
dilute the extract and reanalyze.

csfng the solvent-
nijected if automatic
t« the nearest

of the syste

7.4.3 If peak detection Is prevented by tkepresence of inter-
ferences, further cleanup 1s required. Before (Stag any cleanup
procedure, the analyst must process a series of erftbration standards
through the procedure to validate elution patterat and the absence of
Interferences from the reagents.

7.4.4 Examples of chromatograns for chlorqptawqr herbicides are
shown In Figures 1 to 3.

8.0 Quality Control

8.1 Before processing any samples, the analyst tftaaU demonstrate
through the analysis of a distilled water method bit* Out all glassware and
reagents are Interference-free. Each time a set of SMpl«* 1s extracted or
there 1s a change in reagents, a method blank should feprocessed as a
safeguard against chronic laboratory contamination.

8.2 Standard quality assurance practices should
method. Field replicates should be collected to val

usetf with this
the precision of
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the sampl ing technique. Laboratory replicates should be analyzed to va l ida t e
the precis ion of the analysis. For t i f ied «aste sarnies should be analyzed
to va l ida te the accuracy of tie analysis . Detection Halts to be used for
groundwater samples are indicated in Table L. i^ere doubt exists over the
Ident i f icat ion of a peak en the chromatograa. confirmatory techniques such as
•ass spectrometry should be wsed (Section ajj-

8.3 GC/MS. conMrmatiom

8.3.1 GC/MS techniques should be ^adicioosly employed to support
qual i ta t ive identifications made with tris method. The mass spectrometer
should be capable of scanning the mass rznge from 35 anu to a MSS 50 amu
above the molecular weight of the compomd. The Instrument oust be
capable of scanning tfte mass range at a rate to produce at least S scans
per •_»ak but not to exceed 3 sec per sen utilizing 70 V (nominal)
elect.-on energy in the electron impact ionization mode. A GC-tn-flS
Interface constructed cf all-glass cr glass-lined materials 1s recom-
mended. A computer systen that allows sfte continuous acquisition
and storage on machine-readable media of all mass spectra obtained
throughout the duration of the chroma tojraphic program should be
interfaced to the mass spectrometer.

8.3.2 Gas chrooatocraphic columns atnd conditions should be
selected for optimum separation and per?brsance. The conditions
selected must be coKcatiale with stanore 6C/KS operating practices,
such as those described for Method 82EO.

8.3.3 At the beginning of each da* that confirmatory analyses *re
to be performed, the GC/TS system must ae checked to see that all DfTPP
(decafluorotriphenyl ptcsphine} perfonmcce criteria are achieved, as
described in Method 8250.

8.3.4 To confirm am identification of a compound, the background-
corrected mass spectrum, of the compound must be obtained from the
sample extract and compared with a mass spectrum from a stock or
calibration standard analyzed under the sane chromatographic conditions.
At least 25 ng of material should be injected Into the GC/MS. The
following criteria must be met for qualitative confirmation:

1. The molecular ion and all other Ions present above IK relative
abundance in me mass spectnai «f the standard nust be present
In the mass spectrum of the savle with agreement to ±101. For
example, 1f t*« relative abunemwe of an ion is 301 in the mass
spectrum of the standard, the allowable limits for the relative
abundance of Out Ion In the mas spectrum for the sample would
be 20-401.

O-.Q 3 :r z
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2. The retention tine of the compound 1n the sample must be within
- - 6 sec of the retention time for the same compound in the

standard solution.

••' -3. : Compounds that have very similar mass spectra can be explicitly
Identified by GC/HS only on the basis of retention time data.

3.3.5 Where available, chemical lonlzation oass spectra nay b«
employed to aid the qualitative identification process.

8.3.6 Should these MS procedures fail to provide satisfactory
results, additional steps may be taken before reanalysls. These steps
•ay include the use of alternate packed or capillary GC columns or
additional cleanup.

,2
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Appendix B.14
ERA Method 515

CHLORINATED HERBICIDES

METHOD 615

Scooe and Application

1.1 This method covers the determination of various chlorinated add
pesticides In water ard wastewater. The following compounds may be

determined by this method.

PARAMETER

2.4-0
2,4-QB
2.4.5-T
2.4.5-TP
Dlcanfaa

STORET NO.

39736

39740
39760

1.2 Since these compounds are produced and used 1n various forms (I.e.,

add, salt, ester, etc.) the method. Includes a hydrolysis step to

convert the herbicide to the acid form prior to analysis.

1.3 This method 1s applicable to the determination of these compounds

1n municipal and Industrial discharges. It Is designed to be used

to meet the monitoring requirements of the National Pollutant
Discharge Elimination System (NPDES). As such, it presupposes a

high expectation of finding the specific compounds of Interest.

When screening samples for any or all of the compounds above.

Independent protocols for verlf1ng the Identity of the compounds
mist be applied.

O
O
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1.4 The limit of detection for this method 1s usually dependent upon

the level cf interferences rather than Instrumental limitations.

The limits of detection listed In Table 1 represent the 1'mits that

an be achieved In wastewaters In the absence of Interferences.
1.5 This nethod Is recoeneaded for use only by experienced residue

analysts or under the close supervision of such qualified persons.
2. Summary of Method

2.1 A 1-liter sample of vastewater 1s acidified and the acids and their
esters are extracted with diethyl ether using separatory funnel

techniques. The esters are hydrolyzed with potassium hydroxide and

extraneous organic material 1s removed by a solvent wash. After

acidification, the acids are extracted and converted to their
•ethyl esters using boron trifluoride 1n methanol. After excess

k reagent is removê , the esters are determined by electron capture,

mlcrocoulometrlc or electrolytic conductivity gas chromatography
(1). The results are reported 1n alcrograns per liter as the acid

equivalents.
2.2 Where Dicaaba oust be measured, methylatIon of the acids 1s

performed using d1izooethane.
3. Interferences

3.1 Solvents, reagents, glassware, and other sample processing hardware
•ay yield discrete artifacts and/or elevated baselines causing
Misinterpretation of gas chromatogrens. All of these materials
must be demonstrated to be free fro* Interferences under the
conditions of the analysis by running Method blanks. Specific

selection of reagents and purification of solvents by distillation
In all-glass systems aay be required.

<= S
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3.2 Interferences contracted from the samples will vary considerably
from source to source, depending upon the diversity of th«-

Industrial complex or municipality being sampled. While a general

cleanup technique 1s incorporated Into this method, unique samples

nay require additional cleanup approaches to achieve the limits of
detection listed In Table 1.

3.3 Glassware must be scrupulously clean and acid-rinsed. Clean as

soon as possible after use by rinsing with the last solvent used.
This should be followed by detergent washing 1n hot water. Rinse

with tap water, dilute hydrochloric add, distilled water, acetone
and finally pesticide quality hexane. Heavily contaminated

glassware may require treatnent in a muffle furnace at 400°C for
15 to 30 minutes. Volunetrlc ware..should not -be heated in a ouffle

furnace. Glassware should be stored immediately after drying or
cooling to prevent any accumulation of dust or other contaminants.

Store Inverted or capped with aluminum foil.

3.4 Organic acids, especially chlorinated adds, cause the most direct
Interference with the deternination. Phenols, including
chlorophenols, may also interfere with this procedure.

3.5 Alkaline hydrolysis and subsequent extraction of the basic solution

, removes many chlorinated hydrocarbons and. phthalate esters that
.•right otherwise interfere with the electron capture analysis.

3.6 The herbicides, being strong organic acids, react readily with

alkaline substances and «ay be lost during analysis. .Therefore*
glassware and glass wool wst be acid-rinsed and sodium sulfate
oust be acidified with sulfuric add prior to use to avoid this
possibility.

» olo. rnl
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4. Apparatus and Materials

4.1 Sapling equipsent, for discrete or composite sampling.

4.1.1 Discrete samples - Amber glass bottles, (1-liter or

1-quart volume) fitted with metal caps lined with

Teflon. Foil may be substituted for Teflon 1f the sample
Is net corrosive. French or Boston Round bottle design
Is recommended. The container most be washed and solvent

rinsed before'use to minimize interferences.
4.1.2 Compositing equipment - Automatic or manual compositing

system. Must Incorporate glass sasple containers for the

collection of a minimum Increment of 250 ml. Sample
containers must be kept refrigerated during sampling. No
Tygon or rubber tubing or fittings may be used in the

system.
4.2 Separatory funnels - 2000-nl, 60-ml, with Teflon stopcock.

4.3 Drying column - A 20-on 10 pyrex chromatographic column with coarse

frit.

4.4 Kuderna-Danlsh (K-0) Apparatus

4.4.1 Concentrator tube - 10-ml, graduated (Kontes
K-57C050-1025 or equivalent). Calibration oust be
checked at 1.0 and 10.0 ml level. A ground glass stopper
(size 19/22 joint) 1s used to prevent evaporation of
extracts.
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- 4.4.2 Evaporative flask - 500-ml (Kontes K-57001-OSOO or'

equivalent). Attach to concentrator tube with springs

(Kontes K-662750-0012).

4.4.3 Snyder column - three-ball macro (Kontes K503000-0121 or

equivalent).
4.4.4 Snyder column - two ball micro (Kontes K569001-0219 or

equivalent).

4.4.5 Boiling chips - solvent extracted, approximately 10/40 mesh.

4.5 Water bath • Heated, with concentric ring cover, capable of
temperature control (+ 2°C). The bath should be used 1n a hood.

4.6 Gas chromatograph - Analytical system complete with gas

chromatograph-saitable for on-column Injection and all required

accessories. Including:- electron capture, electrolytic
conductivity or microcoulometrlc detector, column supplies,

recorder, gases, and syringes. A data systea for measuring peak
areas 1s recommended.

4.6.1 Columns and Analytical Conditions, ''!

Column 1: Gas Chrom Q (100/200 mesh) coated with 1.5S OV-17

+ 1.955 QF-1 (OV-210) packed In a pyre* glass column 180 on

long x 4 mm ID with argon (95$)/methane (52) carrier gas at a

flow rate of 70 ml/m1n. Column temperature. Isothermal at
185'C. "•".

Column 2: Gas-Chrora Q (100/200 mesh) coated with 5X OV-210
packed 1n a pyrex glass column 180 at long x 4 mm"ID with

argon (95X)/methane (5X) carrier gas at a flow rate 70
•l/m1n. Column temperature. Isothermal at 185°C.

oo j
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4.7 Plpets - Pasteur, glass, disposable (140 mm x 5 mm 10).

4.8 Glass wool, add washed (Supelco 2-0383 or equivalent}.

4.9 Erlenaeyer flaslc - Pyrex, 250 ml with 24/40 ground glass joint.
5. Reagents

5.1 Sodium hydroxide - (ACS) 10 N in distilled water.
5.2 Sodium Sulfate - (ACS) granular, acidified as follows: Slurry

100 g sodium sulfate with enough dlethyl ether to just cover the

solid then add 0.1 ml of cone, sulfur 1c add. Remove the ether
under a vacuum. Mix 1 g of the resulting solid with 5 ml of

reagent.water and measure the pH of the mixture. It must be below

pH 4. Store at 130°C.

5.3 Sulfurlc acid - (ACS) Concentrated. (Sp. Sr. 1.84). Two
concentrations are required.

5.3.1 Mix equal volumes with distilled water (HI).
5.3.2 Mix 1 part of add to 3 parts of distilled water (1+3).

5.4 Hydrochloric Acid - (ACS) Mix 1 part of concentrated acid with 9

parts distilled water, (v:v). '•;.•
5.5 Potasslun Hydroxide Solution • 37t aqueous solution (U:V). Prepare

with reagent grade potassium hydroxide pellets and distilled water.

5.6 Acetone, pesticide residue analysis grade.
5.7 Olethyl ether, preserved with 2X methanol (v:v).

5*7.1 Must be free of peroxides as Indicated by EM Quant test
strips (EM Laboratories, Inc., 500 Executive Blvd., Elmsford,

i.Y. 10523).
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5.7.2 If test indicates, remove peroxides by elutlng through basic

or neutral grade aluminum oxide. Retest for peroxides before

using.

-5.7.3^D1still deperoxldized ether in glass. Preserve with 2J (Y:Y)
• • ' aethanoU

5.8 Hexane. pesticide residue analysis grade.
5.9 Toluene - pesticide analysis grade.

5.10 Boron TMfluoride, 1« 1n Methanol (W:W).
5.11 Aluminui oxide, basic or neutral (active) for removal of peroxides

from diethyl ether.

5.12 Florlsil - PR grade (60/100 mesh); purchase activated at 12SO°F
and store in glass containers with gins stoppers or foil-lined

screw caps. Store at 130°C or activate each batch for at least

16 hours at 130°C in a foil covered 5̂ ass container before use.
5.13 Stock standards - Prepare stock standard solutions at a

concentration of 1.00 ug/ul by dissolving 0.0100 grass of assayed

reference acids in a minimum quantity of diethyl ether or other
appropriate solvent and diluting to voluae with hexane in a 10.0 al
ground glass stoppered volumetric flask.' Transfer the stock

solution to a small vial with Teflon lined screw cap and store in a
refrigerator. Check frequently for signs of degradation or
evaporation, especially just prior to preparing working standards.

*
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6. Calibration

6.1 Prepare working standards of the acid form of the compounds of

Interest, either singly or nixed together. The standards should be
prepared at concentrations covering two or more orders of magnitude

that will bracket the working range of the chromatcgraphic system.
If the sensitivity of the detection system can be calculated from

Table 1 as 100 ug/1 In the final extract, for example, prepare

standards at 10 ug/1. 50 ug/1. 100 ug/1. 500 ug/1, etc. so that
Injections of 1 to 5 ul of each the esterifled calibration
standards (after the 5-fold dilution in preparation) will define
the linearity of the detector in the working range.

6.2 Prepare calibration standards from the free acids by esterification

of the working standard. For the boron trlfluoride procedure,
%

pipet 1.0 ml of working standard into a glass stoppered
concentrator tube. Add 0.5 ml of toluene and evaporate to 0.4 ml

using a two-ball Snyder Bicrocolumn and a steam bath. Proceed as

v in 10.2 to 10.3.
6.3 Assemble the necessary gas chromatographic apparatus and establish

operating parameters equivalent to those Indicated in 4.6.1. By
Injecting calibration standards establish the sensitivity limit of

the detector and the linear range of the analytical system for each
compound. A typical gas chromatograa of selected phenoxy acid

•ethyl esters Is shown In Figure 2.
6.4 Before applying any cleanup procedure to the samplesr the analyst

•ust process a series of calibration standards through the system
to validate elutlon patterns and demonstrate the absence of
interferences in the reagents. .
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7. Quality Control

7.1 Before processing any samples, the analyst TILTSt demonstrate through
the analysis of a distilled water method t'ank, that all glassware
and reagents are Interference-free. Each tine a set of saaples 1s

.extracted or.there 1s a change 1n reagents, a method blank should
be processed as a safeguard against chronic laboratory
contamination.

7.2 Standard quality assurance practices should be used with this
method. Field replicates should be collected and analyzed to

' validate the precision of the sampling technique. Field blanks
should be collected and analyzed to monitor contaainatlon during
sampling and transit. Laboratory replicates'should be analyzed to

.validate the.precision of the analysis. Fortified samples should

-be analyzed to validate-the accuracy of the analysis. Where doubt
exists over the Identification of a peak IB Us chrooatograi.

confirmatory techniques such as mass spectromstry should be used.
8. Sample Collection. Preservation, and Handling

8.1 Grab sanples nust be collected in glass containers. Standard

sampling practices (2,3) should be followed, except that the bottle
must not be prewashed with saople before collection. Composite
.samples should be collected In refrigerated glass containers In
accordance with the requirements of the piô iaa. Automatic
.stapling equipment must be free of Tygon plastic and other
potential sources of contamination.
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8.2 The samples must be Iced or refrigerated from the time of
collection until extraction. Chemical preservatives should not be
used 1n the field unless more than 24 hours will elapse before
delivery to the laboratory. If the samples will not be received 1n

the laboratory within 24 hours of collection, the sample oust be
acidified to pH 2 with sulfurlc add (1+1). Samples not acidified
1n the field must be acidified Immediately upon arrival 1n the

laboratory. Prior to adding add or base, mark the water meniscus
on the side of the sample bottle for later measurement of the
volume.

8.3 All samples must be extracted within 7 days and completely analyzed
within 30 days of collection.

9. Sample Extraction and Hydrolysis

$.1 Pour the entire sample Into a two-liter separatory funnel. Check
the pH with wide-range pH paper and adjust to pH less than2w1th

sulfurlc add. (1+1)
9.2 Add 150 ml dlethyl ether to the sample bottle seal and shake 30

seconds to rinse the walls. Transfer the solvent Into the
separatory funnel. Extract the sample by shaking the funnel for
two minutes with periodic venting to release excess vapor
pressure. Allow the organic layer to separate from the water phase
for a Blnlmn of ten minutes. If the emulsion Interface between
the layers 1s mere than one-third the size of the solvent layer,
the analyst must employ mechanical techniques to complete the phase
separation. The optimum technique depends upon the sample, but may
Include stirring, filtration of the emulsion through glass wool, or

isl
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centrifugation. Drain the water phase Into a 1-liter Erler.me.yer

flask. Then collect the extract in a 250-«1 ground-glass
Erlenmeyer flask containing 2 ml of 37 percent aqueous potassium

hydroxide. Approximately 80 ml cf the dlethyl ether will remain

dissolved in the aqueous phase.
9.3 Extract the sample two more tines using 50 al of dlethyl ether each

time. Combine the extracts in the Erlenmeyer flask. (Rinse the

1-liter flask with each additional aliquot of extracting solvent.)

9.4 Add 1 or 2 clean boiling chips to the 250-ml flask, add 15 ml
distilled water, and attach a three-ball Snyder coluom. Prewet the

Snyder column by adding 1 ml dlethyl ether to the top. Place the
apparatus on a hot water, bath (60 to 65°C), such that the bottom
of the flask 1s bathed in the watar vapor. Although the dlethyl

ether will evaporate In about 15 minutes, continue heating for a
total of 60 minutes, beginning from the time the flask 1s placed in
the water bath. Remove the apparatus and let stand at room

temperature for at least 10 minutes.
9.5 Transfer the solution to a 60-ml separatory funnel using 5 to 10 ml

of distilled water. Wash the basic solution twice by shaking for

- one minute w1th.20-«1 portions of dlethyl ether. Discard the
organic phase. The herbicides remain in the aqueous phase.

9.6 Acidify the contents of. the separatory funnel to pH 2 by adding 2
•1 of cold (4°C) sulfurlc add (1+3). Test with pH indicator

I^^II
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paper. Add 20 ml dlethyl ether and shake vigorously for two

minutes. Drain the aqueous layer into the 250-ml Erlenmeyer, then

pour the organic layer Into a 125-ml Erlenmeyer flask containing

about 0.5 g of acidified anhydrous sodium sulfate. Repeat the

extraction twice more with IC-ml allquots of dlethyl ether,
combining all solvent in the 125-ml flask. Allow the extract to
remain in contact with the sodium sulfate for approximately two
hours.

9.7 Transfer the ether extract, through a funnel plugged with add

washed glass wool, Into a 500-ml Kuderna-Oanlsh flask equipped with
a 10-ml concentrator tube. Use liberal washings of ether. Use a
glass rod to Crush any caked sodium sulfate during the transfer.
Evaporate the extract to 6 to 10 ml on the hot water bath (60 to

6S°C).

9.8 Add 1 to 2 clean boiling chips to the flask and attach a three-ball

Snyder column. Prewet the Snyder column by adding about 1 al
dlethyl ethe<- to the top. Place the K-D apparatus on a hot water
bath (60 to 65°C) so that the concentrator tube 1s partially
lonersed in the hot water, and the entire lower rounded surface of
the flask 1s bathed In vapor. Adjust the vertical position of the

apparatus and the water temperature as required to complete the
concentration In 15 to 20 minutes. At the proper rate of
distillation the balls of the col'jnn will actively chatter but the
chambers will not flood. When the apparent volume of liquid
reaches 1 ml, remove the K-D apparatus and allow It to drain for at
least 10 minutes while cooling.
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9.9 Remove the Snyder column and rinse the flask and its lower joint

Into the concentrator tube with 1 to 2 ml of diethyl ether. A 5-ml

syringe 1s recorrmended fcr this operation. Add 0.5 al toluene and

a fresh boiling chip. Attach a Bicro-Snyder colusn to the

concentrator tube and prewet the column by adding about 0.5 ml of
diethyl ether to the* top. Piece the micro K-D apparatus on the

water bath so that the concentrator tube 1s partially 1 onersed 1n

the hot water. Adjust the vertical position of the apparatus and
the water temperature as required to complete concentration In 5 to

10 minutes. At the proper rate of distillation, the balls of the
' column will actively chatter bat the chambers will not flood. When .

the distillation has ceased fcr at least 5 minutes, remove the

micrc K-D from the bath and allow It to cool. The volume of

toluene solution should be 0.4 to 0.5 ml. Proceed with
esteriflcation after the solution has cooled.

10. Esteriflcation of Acids

10.1 The boron trlfluoride derivatlzation procedure Is applicable to the
herbicides listed in Section 1.1 except Dlcamba. If Dlcamba must
be measured, refer to Appendix I.

10.2 To the toluene solution frost 6.2 or 9.9, add 0.5 ml of

borontrlfluorlde methanol reagent. Use a two-ball Snyder
•fcrocoluran as an air-cooled condenser and hold the contents of the

tube for 30 minutes on a 50°C hot water bath.
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10.3 Cool and add about 4.5 ml of a neutral 5 percent aqueous sodium

sulfate solution. Seal ths flask with a ground glass stopper and
shake vigorously for about one minute. Allow to stand for three

minutes for phase separation. Using a plpet, withdraw the bottom
water phase and discard.

10.4 Plpet the solvent layer from the concentrator tube to the top of a
small column prepared by plugging a disposable Pasteur plpet with

glass wool and packing with 2.0 on of sodium sulfate over 1.5 on of
Flor1s11 adsorbent. Collect the eluate 1n another graduated
concentrator tube. Complete the transfer by repeatedly rinsing the

Original tube with small quantities to toluene and passing the
rinses through the column until a final volume of 5.0 •! of eluate

1s obtained. Analyze by gas chronatography.
11. Gas Chrotnatograohy

11.1 Section 4.6.1 gives the recommended gas chromatographlc column

materials and operating conditions for the Instrument. Table 1
lists the retention times and detection limits that should be
achieved by this method. An example gas chromatogrn Is shown In

Figure 1. Calibrate the 6C system dally with Injections from a
minimum of three calibration standards.

11.2 Inject 2 to 5 ul of the sample extract using the solvent-flush
technique (6). Smaller (1.0 ul) volumes may be Injected when
automatic devices are employed. Record the volume Injected to the
nearest 0.05 ul. Mecsure and record the resulting peak height or
peak area.

• c o o5- OL ~ - -H
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11.3 If the peak area or th2 peak height exceeds the linear range of the

system, dilute the extract and reanalyze. ' "
12. Calculations

12.1 Determine the concentration of Individual compounds according to
the formula:

Concentration, ug/! - (A) (VQ (1000)
(V1> IV$)

where A * oass of component from calibration curve In ng.
Y1 * Volume of extract Injected (ul)
Vt - Volume of total extract (•!)

V£ • Volume of water extracted (•!)
12.2 Report results in micrograas per liter as the acid equivalent

without correction for recovery data. When duplicate and spiked

samples are analyzed, all data obtained should be reported.
13. Accuracy and Precision

*

13.1 This method has been validated by a single laboratory for 2,4-0 and
2,4-DB using the boron trifluoride esterification procedure. The
following results were obtained froa the analysis of seven
replicates of two relevant wastewaters. The results are listd
below:

a Relative Standard

«• C O ~ {_>
— Q> r* — :

= zz~ °> —

o S =
O «* 3 g

I ̂  ?-

Parameter

2,4-0

2.4-D8

Concentration Deviation
X

16
6.4

17a

» Data on file at EMSL-CI.
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13.2 Seven replicates of one of the wastewters were spiked and analyzed

to provide an Indication of the method accuracy. The results are
listed below:

Data on file at EKSL-CI

I'lls!q|
W s.~ — —• ^ ^

o •» 5"e o ^. 3
3 »» =r —
• a- =" 3

•

Parameter

2.4-0
2,4-08

Background
Concentration

—

Spike Level

96
47

Recovery

100
96

Relative
Standard
Deviationno

31
23
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APPENDIX I

Der1vat1zat1on with Dlazomethane

A. Scope - Boron trifluoride/methanol is not effective for esterlfication
of Olcamba. The dlazomethane procedure described below will react
efficiently with all of the chlorinated herbicides described 1n this

•ethod but nay be used only when Dicasoba must be measured, due to

potential hazards associated with Its use.
B. Precautions - Dlazomethane Is a toxic carcinogen and can explode under

certain conditions. The following precautions should be followed:
1. Use only a well ventilated hood - do not breath vapors.
2. Use a safety screen. *: "•"""• *'"'
3. Use mechanical pipetting aides.
4. Do not heat above 90°C - EXPLOSION may result.
5. Avoid grinding surfaces, ground glass joints, sleeve bearings.

glass stlrrers - EXPLOSION may result.
- 6. Store away from alkali metals - EXPLOSION may result.

7. Solutions of dlazomethane decompose rapidly In the presence of
solid materials such as copper powder, calcium chloride, and

•

boiling chips.
C. Reagents and Supplies - In addition to those listed 1n sections 4

and 5 of the primary method the following materials are required:
1. .A dlazooethane generator assembled froa two 20 x ISO on test

tubes, two Neoprene rubber stoppers and a source of nitrogen.
The generator assembly 1s shown 1n Figure 1-1.

3 rt- 3- —<* =• =• 33 a
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2. Carbitol (diethylene glycol mocnoethyl ether).

3. N-methyl (-N-nitroso-p-toluenesulfonamide (D laza ld ) - High

purity available from Aldrlch Chemical Co.

4. Silica Acid - chromatographic grade (nominal 100 mesh). Store
at 130°C.

0. Procedure

1. Unless otherwise indicated, the procedures described in the

body of Method 615 apply to the diazonethane approach also.
2. Prepare calibration standards directly from 1-ml quantities of

the working standard (6.1).

3. Do not add toluene in section 9.9. Instead, concentrate the

ethyl ether solution down to about 0.5 ml, add 0.1 ml of
methanol, and adjust the volume to 1.0 ml with dlethyl ether.

4. Assemble the diazomethane generator (See Figure 1-1) in a hood

using two 20 x 150 mm test tubes. Use neoprene rubber

stoppers with holes drilled in than to accomodate glass
delivery tubes. The exit tube must be drawn to a point to

•bubble diazomethane through the staple.

5. Add 5 ml of dlethyl ether to the first test tube. Add 1 •! of
dlethyl ether. 1 •! of carbltol. 1.5 ml of TO (W/V) aqueous
KOH, and 0.1 to 0.2 g Oiazald to the second test tube.
Immediately place the exit tube Into the concentrator tube
containing the sarnie extract. Apply nitrogen flow (13
ml/rain) to bubble diazomethane through the extract for 10
minutes or until the yellow color of diazomethane persists.
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6. Remove the concentrator tube and stopper It with a Neoprene or

Teflon plug. Store at room temperature In a hood for 20

•Inutes.
7. ..Destroy any unreacted dlazonethane by adding 0.1 to 0.2 g

Silicic add to the concentrator tube. Allow to stand until .
the evolution of nitrogen gas has stopped. Adjust the sample
volume io 5.0 ml with hexane and analyze by gas chromatography.

.
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6 . 4 2 0
RETENTION TIME IN MINUTES.

Flg.1. Column: 1.5% OV - 17 + 1.95% QF -1,
Carrier Gas: Argon (5%)/Methane: 70 ml/min.,

Column Temp. 185 C, Detector: Electron Capture.
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a.6.8 Quality Control Checks

The overall effectiveness of a quality control (QC) program is dependent upon
operation of the laboratory In accordance with a program which systematically
assures the precision and accuracy of analyses by detecting errors and pre-
venting their recurrence or measuring the degree of error Inherent In the
methods applied.

Toward this end, the IT Corporation routine laboratory quality control program
includes the following:

Daily calibration of instruments Is performed »s described In Section
4.6.5 of this project plan

Instrumental control charts are maintained for each pertinent method

Glassware Is checked for cleanliness before each analysis

Each lot of solvent, reagent and chromatographlc adsorbents Is eva-
luated to assure its suitability for the intended analysis

In addition, project specific QC checks are developed. Internal quality control
1s Initiated at the laboratory level, and Is intended to review sample data
within a set. External quality control 1s Initiated at the overall pVogram
level, by the QA Program Manager, and Is designed to review the Interrela-
tionships between sets of semples over the scope of the project.

The specific QC checks and their established frequencies for this project are
summarized 1n Table ___. The check frequencies are influenced by the appli-
cable analytical method requirements.

4.6.8.1 External Quality Control

For every set of 20 samples (or portion thereof) collected of a similar matrix,
3 Field Travel Blank will be Included for analysis. Travel Blanks at this fre-
quency will be associated with wipe, chip, and scrape samples, and will be ana-
lyzed with each sample set for 2. 3, 7, 8 -TCDO. For each set of
sol!/sediment/sludge and water matrix samples, travel blanks will be collected
at the same 5% frequency, and routinely analyzed for volatile organtcs. At the
discretion of the QA Program Manager, travel blanks will be associated with

cr-o 3 JT Zl• c o o l5" w !±. — -51
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— soil/sediment/siudge and water samples at a frequency of 1%, and randomly
assigned for dioxin, semi-volatile organics, priority pollutant metals, cyanide,

_ and phenols analysis.

Travel blanks consist of appropriate sample containers filled with laboratory
~~ demonstrated analyte-free water, which are handled, transported, and analyzed in

the same manner as their associated samples. Wipe travel blanks consist of an
- unused gauze wipe, soaked In solvent.

Five percent of all samples will be split at the time of collection and provided
to the OSC to be analyzed independently by the NJDEP. The OSC. or other rODEP
representative will determine what specific samples are to be split.

The QA Program Manager will randomly select one percent of the total number of
sample: collected for interlaboratory analysis within ITC. These splits,
together with NJOEP split analyses, will verify laboratory and method
performance.

•« 4.6.8.2 Internal Quality Control

"* At each laboratory, spiked sample (or blank spike) analyses and blind split
** (duplicate) sample analyses will each be performed at a frequency of 51, or one

per set of 20 samples or portion thereof.

Method blanks will be Initiated at the same frequency, as well as whenever new
reagents or solvent lots are used for sample preparation.

All samples, spikes, duplicates, and method blanks are carried through the sane
analytical process, including review, reporting and storage.

For organic analyses (dioxin, volatile? and semi-volatlies), internal standards
~ ' »nd surrogate methods are added to each sample to monitor Instrument performance

and recovery. For all parameter analyses, reference standards are run at *
— minimum of one per shift.

The laboratory QA Coordinates, senior ci.emists experienced In environmental
analysis, will be responsible for reviewing, implementing and overseeing this QA
program in their respective laboratories.

_«< --
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In addition, the laboratory QA Coordinators will:

Statistically review the data and submit weekly reports to the QA
Program Manager

Ensure that all Instrumentation Is properly maintained and
calibrated.

Submit performance standards for select compounds to be analyzed as
blinds.

Prepare samples and standard solutions for submission as unknowns to
each analyst during the project for evaluation of the methodology,
analyst's ability, work environment, and Instrumental
reproducibility.

Document the results of blind spikes and performance standards in a
centrol logbook which will be reviewed periodically with the QA
Program Manager.

The laboratory QA Coordinators, the QA Program Manager, the analytical task
leaders, and the Analytical Program Manager will communicate on a regular basis
to assure that all QA/QC practices are being carried out and to review potential
problem areas.

4.6.8.3 Summary - Overall QC Check Frequencies

At the indicated frequencies for initiation of the QC check samples described,
one set of 20 samples (or portion thereof) collected of a similar matrix will
generate the following QC samples, for a single analysis parameter:

1 Field Travel Blank
1 Split with NJDEP
1 Method Blanks
1 Blind Split (Duplicate)
I___Blank or Sample Spike

5 Total QC Samples

Of these. 4 will be analysed by ITC with each sample set; this excludes the
KJOEP split. Thus, the overall ITC QC level for a set of samples analyzed for a
single parameter is 20S.

Many samples will be analyzed for all six analysis parameters. From this
perspective, a set of 20 samples (or portion thereof) collected of a similar
catrlx will generate the following QC check samples:

i" 2. J* — —« "*_•-»
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6
6
6
6_

26

Field Travel Blanks (estimated)
NJDEP SpHts
Method Blanks
B'ind Splits (duplicates)

Blank or Sample Spikes

Tota". QC Samples
Of these. 20 will be analyzed by ITC for the appropriate paraneters, providing a
100S QC analysis frequency.

ITC Is confident that the Indicated QC checks will provide sufficient data to
nonitor and evaluate the performance of all aspects of the analytical program.
When necessary, the QA Program Manager will Initiate additional QC checks to
control specific problems areas that nay develop.
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Table Quality Control Sample and Check Frequencies

(X of Sample)
Field lie
Travel Splits with Interlaboratory Method
Blanks NJDEP Analyses Blanks

DIOX1N
Wipes/Chips/Scrapes 5 . . 5
Soil /Sediment Sludge 1 5 I S
Water 1 5 1 5

VOLATILES
Sol) /Sediment /Sludge 5 5 1 5
Wate.- 5 5 I S

SEMI. VOLATILES
Soil /Sediment Sludge 1 5 1 5
Water 1 5 - 1 5

PP Metals
Soil /Sediment /Sludge 1 5 1 5
Water 1 5 1 5

CYANIDE
Soil /Sediment/Sludge 1 5 1 5
Water 1 5 1 5

TOTAL PHENOLS
Soil /Sediment/Sludge 1 5 1 5
Water 1 5 1 5

0184-SW-T-l

• •
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Internal RTFerence
Blind Sample/Blank Surrogate (Calibrator
Splits Spikes Standards Standards

5 100 I/shift
5 5 100 I/shift
5 5 100 I/shift

5 5 100 I/shift
5 S 100 1/shtf t

5 5 100 I/shift
5 5 100 I/shift

5 5 I/shift
5 5 — I/shift

5 5 — 1/sh^ft
5 5 — I/shift

5 5 — I/shift
5 5 I/shift
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APPENDIX B.16

2,3,7,8-Tetrachloro-p-dioxin and 2,3,7,8-Tetrachloro-p-furan
Analysis Procedures by Multiple Ion Detection (Mid) High

Resolution Gas Chromatography/Low Resolution Mass Spectrometry (HRGC/LRMS)
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2,3,7,8-TETRACHLOSO-P.OIOXIN and 2,3,7,8-TETRACHLORO-p-FURAN ANALYSIS PROCEDURES BY
MULTIPLE tCN DETECTION (MIC) HIGH RESOLUTION GAS CHROMATOGRAPHY/LOU

RESOLUTION MASS SPECTRGMETRY (HRGC/LRMS)

1.0 INTRODUCTION

1.1

it

i»

This is a qualitative and quantitative (high resolution) GC/(lo* reso-
lution) MS analysis specific for the 2,3,7,5 Iscmer of tetrachlcrodi-
benzo-p-dioxln using selected ion monitoring. A sample Is spiked with
isotopically labeled 13Ci2-2,3,7.8-TCDO, i3C-2,3,7,8-TCDf and UC-OCDO
as internal standards, and 37C1-TCDO as a surrogate. Quant itation is
based on the response of native TCDO relative to the internal standard.
Performance Is based on accuracy of the surrogate versus both "C-TCDO
and UC-TCDF.
Due to the commercial unavailability of all of the furan and dioxin
isomers, some basic assumptions «ust be made as to the isomer specifi-
city of the GC column with respect to 2,3,7,8-TCDF. Following the EPA
protocol stated in the "Determination of 2,3,7,8-TCOO in Soil and
Sediment,* September 1983. the laboratory must show Isomer specificity
with respect to 2,3,7,8-TCOO. Using a 50 N SP2330, isomer specificity
Is possible for 2.3,7,8-TCOD. Rappe1 has shown that the same 60 N
SP2330 column is also isomer specific for 2,3.7,8-TCDF. if the column
can separate 2.3,7,8-TCOF from 2.3.4,8 and 1,2,6,9-TCDF. The column
performance mixture run before and after each eight-hour shift will
contain the two above stated furans in addition to the seven dioxin
1 sowers. The dloxin analysis will follow the SOP for dioxin in
Section 4.

Samples are sent to IT Corporation from suspected or known hazardous
waste sites. Samples are to be handled from receipt to storage oy
qualified personnel only. Analysts must have a working knowledge of
safety protocols and be adept at safety procedures. GC/MS instruments
must be equipped with vapor contamination traps on the capillary split
and sweep vents and on the rough pump effluent lines prior to *se (see
Safety SOP).

3.0 SET-UP AND INSTAILATIOK

3.1 Install * 60 meter, 0.25 mm ID. fused silica SP2330, 0.20 micron film
thickness capillary column. Set the head pressure to approxiMtely 20
to 25 ps1 and the split and sweep flows to 30 ml/Bin and 8 ml/tain
respectively.

3.2 Create a reasonable unit resolution tune, for PFTBA. Adjust the zero
according to the Instrument manufacturers suggested settings. Set the
pretnp sensitivity to 10"8 amps/volts. The electron multiplier aust be
set to achieve 800.000 area units for 2 no, of ^iz-TCDO as injected
for N/E 334. Calibrate the instrument.

2.0 SAFETY

2.1

25 ** "
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3.3 Establish the following MID descriptors:

3.3.1 NAME "TC" for running column performance mixture

3.3.2 NAME "TD" for running standards and samples

3.4 Set the GC conditions as follows:

Injection Port Temp
Separator Temp
Initial Temp
Initial Time
Ramp Rate 1
Temp 2
Hold Time 2
Ramp Rate 2
Temp 3
Hold Time 3
Split/Sweep
Fllament/Mult turn on time

260'C

70«C
4 «1n
20'C/mln
200«C
0 rain
4'C/«1n
260»C
5 »1n*
85 sec
10 -in

* Hold for at least 2 mln beyond the retention tirae of the last Isomer of TCOO in the
performance mixture.

3.5 Analyze the 7 Isomer EPA test mixture plus the three furan Isoners. If
no isomers are co-eluting with 2,3,7,8-TCOO or 2,3,7,8-TCDF, conditions
stated above are acceptable to proceed. If co-elutlon does occur with
2,3,7,8-lsomers, the column must be changed or conditions modified in
order to stop co-elutlon.

4.0 ANALYSIS

4.1 General Description

4.1.1 A three-point calibration consisting of a 200 pg/wl (1 ppb
equivalent), a 1000 pg/gl (5 ppb equivalent) and a 5000 pg/gl (25
ppb equivalent) standard must be run and a linear response curve
generated before samples are analyzed. The 200 pg/ul standard Is
analyzed at the beginning of each eight hour shift to verify
System performance and conformity to the multipoint calibration
(see QA section on standard paperwork). Samples are received In
50 ul volumes and require no further preparation by the GC/MS
laboratory.
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4.1.2 COMPOSITION OF CONCENTRATION CALIBRATION SOLUTIONS

Solution Ho. Concentration of 2.3.7.8-TCDO TCDF

Isotopically Labeled

"Cld-TCDD "C-TCDF

1
2
3

1 ng/uL
1 ng/uL
1 ng/BL

0.06 ng/uL
0.12 ng/uL
0.2 ng/uL

0.2 ng/vl
0.2 ng/u1
0.2 ng/pl

linlat^led
2.3.7,8
TCDO and TCOF

0.2 ng/yL
1 ng/ui-
5 ng/»L

4.2 Procedures for GC/NS Analysis Initial Calibration
4.2.1 The GC conditions for all standards, samples, and the co'umn per-

formance mixture are as stated in Section 3.4.

4.2.2 Tune and calibrate the Instrument as in step 3.2 or verify that
the instilment has been tuned and calibrated within the past week
and has performed satisfactorily when last used. If the Method
has not been performed successfully within the last seven days.
check the tune and recalibrate.

4.2.3 Acquire the seven isotner EPA test mix. If no isomers are co-
eluting with 2,3.7,8-TCOO and 2,3,7,8-TCDF, proceed with 4.2.4.
If co-elution does occur, the conditions Must be .nodifled or the
column oust be changed. The HID descriptor TC must be used for
this analysis (section 3.3).

4.2.3.1 Determine and document acceptable system performance
with the following criteria:

A, Five data points for each GC peak are acquired.
8. GC column performance — The valley between the

2,3,7,8-isowers and the peaks representing all other
TCDO or TCDF i sowers aust be resolved with a valley
<25t. Valley % * x/y X 100 when y is peak height of
7,3.7.8-TCDO and x is baseline to valley height
(F19- 1).

C. Ratio of integrated ion current for m/z 320 to m/z
322 for 2,3.7.8-TOX) must be >_ 0.67 and £ 0.87.

0. MS resolution — Ratio of integrated ion current
for m/z 323 relative to m/z 322 for unlabeled
2.3.7.8-TCDO should be >. 0.07 and £ 0.20.

E. Ratio of Integrated ion current for m/z 332 to m/z
334 for l3c12-2,3.7.8-TCDO *"** ** 2. °-*7 ind i °-87*
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F. Response factor for 37Cl4-2,3,7,3-TCBO relative to
13Ci2-2,3,7,8-TCDO must be within «• 101 of the mean
value established by triplicate analyses of the con-
centration calibration solutions (section 4.1.2).

4.2.3.2 Remedial action must be taken If all of the criteria are
not met.

4.2.4 Usin; the same GC conditions that produced acceptable results
with the performance solution, analyze 2 yl of each of the three
concentration calibration solutions in section 4.1.2. MIO
descriptor TO (3.3.2) 1s used for all call oratIon standards and
samples.

4.2.5 Calculate the response factor for 37Cl4-2,3,7.8-TCOO and for
unlabeled 2,3,7,8-TCOO relative to 13Ci2-2,3.7.8-TCOO.
S'C'̂ .SJ.a-TCDD, and unlabeled 2.3,7,8-TCOF relative to

4.2.6

4.2.7

RF » Ax • Qis

where Ax

A1s

Q1$

Qx

Qx
Integrated Ion abundance (corrected for native
contribution) of «/z 328 for 37Cl4-2.3.7,8-TCOO
or the sum of integrated Ion abundances of m/z 320
T364) and m/z 322 (306) for unlabeled 2.3,7.8-TCDO
(TCOF)»

the sum of integrated abundances of m/z 332 (316)
and m/z 334 (318) for l3Ci2-2,3.7.8-TCDO
(13Ci2;2,3,7,8-TCDF),

quantity of l3Cl2-2.3,7,8-TCOO.

uantity of unlabeled 2,3,7
7Cl4-2.3,7,8-TCOO injected

quantity of unlabeled 2,3,7,8-TCOO (TCOF) or
37Cl-2

RF Is a unltless number; units used to express quantities
must be equivalent.

For both 37Cl4-2,3,7.8-TCOO and unlabeled 2,3.7.8-TCDD (TCOF).
calculate the RF of each of the three concentration calibration
solutions. Variation of the RF calculated for etch compound at
each concentration level oust not exceed 101 RSO. If the three
RFs for each compound do not differ by more than ̂  101, the RF
can be considered to be Independent of analyte quantity for the
calibration concentration range, and the mean of the three RFs
shall be used for concentration calculations.
Fill out all necessary paperwork for the standard calibration
QA/QC.
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NOTE: Dioxln analysis still follows the procedure for 2,3,7,8-TCDD
Including the use of a 15 point calibration.

4.2.8 Plot the response factor vs concentration for the three point
calibration curve for QA/QC reporting.

4.3 Calibration before the start of each eight hour shift

4.3.1 Inject 2 pi of the performance check solution as In 4.2.3 -
4.2.3.1F.

4.3.2 Inject 2 ul of the concentration calibration solution Ho. I (200
pg/ul) determine and document acceptable performance for

4.3.2.1 KS sensitivity - s1grral-to-no1se (S/H) ratio
of > 2.5 for m/z 257 and 3^ 10 for */z 322 for unlabeled
2,377,8-TCDD. The ratio of integrated ion current for
mil 257 to m/z 322 must be _> 0.20 and £ 0.45.

4.3.2.2 Measured response factor for unlabeled 2,3.7.8-TCOO
(TCOF) relative to l̂ -Z.SJ.S-rTCOO (TCDF) 1s within *
lOt of the mean values established (Section 4.2) by the"
analyses of the concentration calibration solutions.

4.3.2.3 If both these criteria are met. fill out the bottom por-
tion of foro 248A (QA/QC section). If the RF ratios are
Mlthin 101 of the calibration average, samples mcy then
be analyzed. DO NOT UPDATE the shift standard to the
response list.Use R;S;T only. If the 10% criteria are
not net. reanalyze the shift standard. If still out of
bounds, a new multipoint must be run. Multipoint; may
continue to be used for as long as the shift standards
conform to this criteria. Xerox a copy of Form 248A for
inclusion with the shift standard packages and an extra
copy to be placed in the instrument log book so that
subsequent shift standard entries may be made on the
same form.

4.3.2.4 Acquire sample analyses. Samples may be analyzed
following a successful shift standard analysis.
Performance standards must be rerun within every eight
hours. The injection procedure must be carefully
adhered to to avoid cross contamination. If the
background of a sample analysis remains high towards the
end of an acquisition, the column should be baked out
for an extra period of time to avoid possible chroma-
tograpMc carryover into the next sample injection.
Septa should be changed after approximately 40 Injec-
tions. Capillary Injection port liners should be
cleaned or exchanged with every other septum change.
Good sense and experience prevail.

cr.0 3 —
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4.3.3 After eight hours from the Injection of the column performance
Check solution (4.3.1), the tune is over and the performance
check solution must be analyzed again. If all criteria (4.2.3.1
a-f) are met, the samples analyzed during that eight hour period
are acceptable. If the criteria are not met, the samples must be
reanalyzed.

4.4 For all Injections, a hot needle Injection technique Is used.
4.4.1 Injection Technique (Hot Needle) - The syringe must be thoroughly

cleaned between Injections to avoid cross-contamination. Remove
the plunger between Injections and wipe it thoroughly with a K1m-
wlpe. Rinse the syringe with ten to fifteen full syringe volumes
of hexane solvent wash. Replace the solvent wash with pesticide
quality hexane dally. If a Hamilton syringe cleaner is available
that is equipped with a vacuum source, use this also. Do not use
the Haul Iton syringe cleaner if there is no vacuum pump attached.
Insert the needle into the septum port, wait approximately ten
seconds for the needle to heat, then pump the plunger back and
forth a few times. Rinse with the solvent wash huxane again.
Work the plunger jp and down in the syringe barrel to reduce
excess hexane wash. There should be approximately 0.5 pi of
solvent left in the syringe barrel following this final rinse.
Draw back the plunger so that there are about 2 ul of air In the
barrel. Draw 2.1 ml of sample Into the needle. Usually to get a
total of 2 ul of sample, it Is necessary to pull the plunger back
approximately 1.2 ul. The sample should be drawn up into the
barrel and the amount confirmed to be 2 ul. If it is not. the
sample should be expelled and process repeated.
After getting 2.0 ul of sample into the barrel, insert the needle
Into the Injector port and wait 6 seconds. Rapidly make the
Injection.
After making the injection, remove the needle as quickly as
possible. As soon as the Injection Is made, start the GC.

4.5 Identification criteria for native 2,3,7,8-TOO

4.5.1 Retention time (at maximum peak height) of the sample component
must be within 3 seconds of the retention time of the
13c12-2,3,7,8-TCDO. Retention times are required for all chrona-
tograms, but scan -lumbers are optional. These parameters should
be printed next to the appropriate peak.

4.5.2 The Integrated ion currents detected for m/z 257. 320. and 322
must maximize simultaneously. If there are peaks that will
affect the maximization or quantitatfon of peaks of Interest,
attempts should be made to narrow the scan window to eliminate
the Interfering peaks. This should be reported on a separate
chromatogram.
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4.5.3 The Integrated 1on current for each analyte and surrogate com-
pound ion (m/z 257, 320, 322 and 328) must be at least 2.5 times
background noise and must not have saturated the detector; inter-
nal standard ions (m/z 332 and 334) must be at least 10 times
background and must not have saturated the detector.

4.5.4 Relative abundance of m/z 257 to m/z 322 should be J> 201 and £ 451.

4.5.5 Abundance of integrated Ion counts detected for >n/z 320 must be >
671 and £ 87% of Integrated Ion counts detected for m/z 322.

4.6 Identification Criteria for Native 2.3,7,8-TCDF

4.6.1 Retention time of the sample component must be within 3 seconds
of the retention time of the 13Ci2-2.3,?,8-TCDF.

4.6.2 Integrated ion currents detected for m/z 304, 986. Md 241 oust
maximize simultaneously.

4.6.3 The Integrated Ion current for each analyte compound Ion (m/z
241, 304, and 306) must be at least 2.5 times background molse
and *ust not have saturated the detector; Internal standard Ions
(m/z, 316 and 318) must be at least 10 times background ne<se and
•ust not saturate the detector.

4.6.4 Relative abundance of m/z 241 to m/z 306 must be >20% and >45%.

4.6.5 Abundance of Integrated ion counts detected for m/z 304 must be
>67l ard <87X of the Integrated Ion counts detected for m/z 306.

5.0 DELIYEMBLES *

5.1 Each staple "package" must Include the following:

«)
b)
e)
d)
e)
f)
g)

RIC (1000 - end of run)
Complete quantltation report. (Input area and scan No. manually
If missed)
{EICP of m/e 332; m/e 334; m/e 316. and n/e 318)
(EICP of 320; 322; 332; and 257)
(EICP of 304; 306; and 241)
Ouan (320; 322; 257; 5 scans) The center of the 5 scan window
1s the retention time of 13c12-2,3.7.8-TCOOA standard package Including all of (a) through (e) plus an
attached copy of the TCDO calibration summary (Form 248A)

for batch

0176-8ES-7
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ANALYSIS PROCEDURES FOR OCDD

1.0 INTRODUCTION

1.1 Based on the request for OCDO, a modification of the procedures for the
"D-termination of 2.3,7,8-TCDD in Soil and Sediment," September 1983. must be
employed. Samples are initially spiked with UC-TCDD; 13C-TCDf; 13C-OCDD; andJ7C1-TCDO. Native OCDD results are calculated using a relative response factor
versus 13C-OCDD.

Performance of the system is based on surrogate standard (13C1-2,3,7,8-TCDO)
results for every sample. This performance Is calculated against 13C-OCDD.

° ?5 fl§ ° ~3
3 r* =• —.

2.0 SWETY

2.1 Samples are sent to IT Corporation from suspected or known hazardous
waste sites. Samples are to be handled from receipt to storage by
qualified personnel onl>. Analysts must have a working knowledge of
safety protocols and be adept at safety procedures. GC/MS instruments
must be equipped with vapor contamination traps on the capillary split
and sweep vents and on the rough pump effluent lines prior to use.

3.0 SET-UP AND INSTALLATION

3.1 Install a 30 meter. 0.25 mm i.d., fused silica SE-S4, 0.20 micron film
thicknes: capillary column. Set the head pressure to approximately 20-25
psi and the split and sweep flows to 30 ml/rain and 8 ml/rain respectively.

3.2 Create a reasonable unit resolution tune for PFTBA. Adjust the zero
according to the instrument manufacturers suggested settings. Set the
preaeip senjitivity to 10*8 amps/volts. The electron multiplier must be
set to achieve 800,000 acea unUs for 2 ng of l3Ci2-TCDD as injected
for M/E 334. Calibrate the instrument.

3.3 Establish MID descriptors which Include the 10ns for UC-TCDD (332, 334);
»3C-TCDF (316, 318); "Cl-TCDD (328); >»C-Or.OO (470, 472); and OCDD (458,
460)

3.4 Set tre GC conditions as follows;

Injection Port Temp
Separator Temp
Initial Temp
Initial Time
Ramp Rate 1
Temp 2
Hold Time 2
Ramp Rate 2
Temp 3
Hold Time 3

4 —

oo
300»C
300*C
70»C
4 m1n
20»C/m1n
200'C
0 min
10»C/«1n
300»C
5 min*



Spl i t /Sweep
Filament/Mult turn on time

85 sec
10 min

* Hold for at least 2 mln beyond the retention time of isomer PCOO in the standard.

4.0 ANALYSIS

4.1 General Description

4.1.1 A three point calibration consisting of a 200 pg/ul (1 ppb
equivalent), a 1000 pg/ul (5 ppb equivalent), and a 5000 pg/ul (25
ppb equivalent), standard nust be run and a linear response curve
generated before samples are analyzed. The 200 pg/ul standard is
analyzed at the beginning of each eight hour shift to verify
system performance and conformity to the multipoint calibration.
Samples are received in 50 vl volumes and require no further pre-
paration by the GC/HS laboratory.

4.1.2 COMPOSITION OF CONCENTRATION CALIBRATION SOLUTIONS

^SS,Lo|
10 «S > o|
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Concentration of PCOD/PCOF Standards

Solution
Number

1
2
3

37C14 13C-TCOF 13C-OCOD

0.06 ng/iiL
0.12 ng/uL
0.2 ng/uL

0.2 ng/ul
0.2 ng/ul
0.2 ng/ul

1 ng
1 ng
1 ng

OCDD

0.2 mg/ml
1 ng/ml
5 ng/ml

4.2 Procedures for GC/HS Analysis Initial Calibration

4.2.1 The GC conditions for all standards, samples, and the column per-,
formanee mixture are as stated in Section 3.4.

4.2.2 Tune and calibrate the Instrument as in step 3.2 or verify that
the instrument has been tuned and calibrated within the past week
and has performed satisfactorily when last used. If the IT*thod
has not been performed successfully within the last seven days,
check the tune and recalibrate.

4.2.? Using the same GC conditions stated In Section 3.4. analyze 2 ul
of each of the three concentration calibration solutions in sec-
tion 4.1.2.

4.2.4 Calculate the response factor for 37ci4-2,3,7.8-TCOO and for
unlabeled OCOO versus 1JC-OO».

If « Ax • Qi5
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Integrated Ion abundance (corrected for native
contribution) of m/z 328 for 37Cl4-2,3,7,8-TCDD or_
the sum of integrated 1on abundances of charac-
teristic Ions for the unlabeled OCDD,

the sun of integrated abundances of m/z 4/0 and m/z
472 for 13c12_oCDD,

quantity of 13r,12-OCDD,

quantity of the unlabeled OCDD or 37Cl4-2,3,7,8-TCDO
Injected.

RF is a unltless number; units used to express quantities
must be equivalent.

4.2.5 For both 37ci4.2,3,7,8-TCOO and unlabeled OCDO. calculate the RF
of each of the three concentration calibration solutions.
Variation of the RF calculated for each compound at each con-
centration level must not exceed 10% RSO. If the three RFs for
each compound do not differ by more than +_ 10%, the RF can be
considered to be Independent of analyte quantity for the calibra-
tion concentration range, and the mean of the three mean RFs
shall be used for concentration calculations.

4.2.6 Fill out all necessary paperwork for the standard calibration
QA/QC.

4.2.7 Plot the response factor vs concentration for the three point
calibration curve for QA/QC reporting.

4.3 Calibration before the start of each eight hour shift

4.3.1 Inject 2 ul of the concentration calibration solution «1 (200.
pg/ul) determine and document accept aole performance for

4.3.1.1 MS sensitivity - signal -to-no1se (S/N) ratio of > 10 for
m/z 458 and 460 for unlabeled OCDO. ~

4.3.1.2 Measured response factor for unlabeled OCDD relative to13Ci2-OCOO Is with'.n +_ 10% of the mean values established
(Section 4.2) by analyses of the concentration calibra-
tion solutions.

4.3.1.3 If both these criteria arc met, fill out the bottom por-
tion of form ?<3A (QA/QC section). If the RF ratios art
within 101 of the calibration average samples may then
bt analyzed. DO HOT UPDATE the shift standard to the
response 11st. UseT;I;T"onty. If th« 101 criteria «rt
not met. reanalyze the shift standard. If still out of
bounds, a new multipoint must be ran. Multipoint! My
continue tu be used for as Ion* a* U» *ntft sUiwUrds
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confers to this criteria. Xerox a copy of Form 24SA for
Inclusion with the shift standard packages and an extra
copy to be placed in the instrument log book so that
subsequent shift standard entries may be nude on the
saae for*.

4.3.1.4 Acquire sample analyses. Samples may be analyzed
following a successful shift standard analysis.
Performance standards must be rerun within every eight
hours. The injection procedure must be carrvfully
adhered to to avoid cross contamination. It the
background of a sample analysis remains high towards the
end of an acquisition, the column should be baked out
for an extra period of tine to avoid possible chroma-
tographic carryover into the next sample irjection.

4.3.1.5 Septa should be changed after approximately 40 injec-
tions. Capillary injection port liners mould be
clsaned or exchanged with every other septum change.
Good sense and experience prevail.

4.3.2 After eight hours from the Injection of the shift standard, the
tune 1s over.

4.4 For all Injections, a hot j-eedle Injection technique Is used.

4.4.1 Injection Technique (Hot Needle) - The syringe must be thoroughly
cleaned between injections to avoid cross contamination. Remove
the plunger between injections and wipe it thoroughly with a kim-
wipe. Rinse the syringe with ten to fifteen full syringe volumes
of hexane solvent uash. Replace the solvent wash with pesticide
quality hexane daily. If a hamilton syringe cleaner 1s available
that is equipped with a vacuum source, use this also. Do not use
the harailton syringe cleaner If there Is no vacuum pump attached.
Ir.sart the needle into the septum port, wait approximately ten
seconds for the needle to heat, then pump the plunger back and
forth a few times. Rinse with the solvent wash hexane again.
Work the plunger up and down in the syringe barrel to reduce
excess hexane wast.. There should be approximately 0.5 ul of
solvent left in the syringe barrel following this final rinse.

Draw back the plunger so that there are about 2 ul of air in the
barrel. Draw 2.1 ml of sample into the needle. Usually to get a
total of 2 -jl of sample. It 1s necessary to pull the plunger oaclt
approximately 1.2 ul. The sample should be drawn up Into the
barrel ind the amount confirmed to be 2 ul. If U Is not. the
sample should be expelled and process repeated.
After getting 2.0 ul of sample Into the barrel. Insert the needle
Into the Injector port and wait 6 seconds. Rapidly make the
injection.

\ w^u



After making the injection, remove the needle <»s quickly as
possible. As soon as the injection is made, start the GC.

4.5 Identification Criteria for OCDO

4.5.1 Integrated ion currents detected for m/z 458 and 460 oust maxi-
mize simultaneously.

4.5.2 The Integrated ion current for all ions of interest must be at
least 2.5 times signal to noise of background.

4.5.3 The Integrated ion ratios 458:460 must be within ±201 of the sa
ratio of the standard.

4.5.4 Retention time of OCOO aust be within ±3 scans of "C-OCOD.
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APPENDIX C
FIELD SAMPLING PROTOCOL EXPANSION
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C.I STANDARD OPERATING PROCEDURE, WIPE SAMPLING TECHNIQUE

The routine wipe sampling procedure is as follows and utilizes a sorbent
cotton gauze pad which has been dampened with hexane before collecting
the sample. The damp (wet) wipe sample pad will be hand held and the
area to be wiped will be either measured using a 2,500 cm template or
measured and narked to determine actual area by another acceptable mean*
coaparable to field conditions. The wet wipe sampling procedure will
collect both the .material on the surface of a matrix and the material
that is easily extracted from the aatrix. The wet wipe procedure may
result in material other than the analyte of interest being collected,
such as wax, on'surface floors, which could interfere with the sample
analysis. Therefore, during collection of wet wipe samples, sampling
personnel will carefully document all conditions that exist on each
surface sampled.

As part of all sampling procedures, field blanks will be collected to

determine if specific analytical interferences may be present in either
the sorbent pads or the hexane used as the solvent on the sorbent
pads. The field blank will also deteroine whether procedures used to
collect a wet wipe sample introduce any interferences to the samples,
and till be included at a frequency of five percent (one per 20 sampi.es
collected).

The standard operating procedures established for collecting w*>t wipe
samples are as follow*:

t. Material* and Apparatus

- 3* x 3" sterile cotton gauce pads,
individually wrapped

- Disposable, nonlinear, pol>ethylene food
serving gloves

- Sample bottles, 240 ml, amber glass with
teflon liners

«_ cr o ~ o I
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- Hexane (pesticide grade)

- Glass graduated cylinder

- Sample labels

- Field log notebook/chain-of-custody records

- Hester floor plan map

- Indelible ink pea

- Metric ruler.

2. Before sampling a specific matrix type, collect
a field blank using the following procedure:

- Pui on a new pair of disposable gloves

- Remove gauze pad from package

- Hold pad in hand

- Soak pad with 8 ml of hexane

- Carefully fold pad and place into the sample
collection bottle

- Prepare sample label for collection bottle

- Record sample information.

3. Select area for collecting a series of wet wipe
samples for a matrix type. Ensure surface are*
is sufficient to collect all required samples.
If the surface is not large enough, either
select another Area or carefully measure the
area before sampling so the analytical results
can be presented as a concentration per m2 or
ft*.

4. Hold the template in position for sampling and
mark the location on the master floor plan map,
-ark the outer perimeter of template or surface,
or mark perimeter of sample area (when template
not used).

5. To collect a wipe sample, use the following
procedure:

3 - ̂  _ *T̂ »J ^̂  Ie» =r 5- 3 I3 «B e» Ir* <o •
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- Put on a clea.i pair of disposable gloves

- Remove a gauze pad froa its individually
wrapped package

- Hold pad in hand

- Soak pad with 8 ml of hexane using the
graduated cylinder to measure volume. Fill
cylinder from laboratory squeeze bottle.

6. Sampling an area is rouducted by applying
pressure to the pad and drawing it towards the
body in straight, even strokes, moving fro* left
to right (horizontal for walls) in the area
designated. Attempt to have a slight overlap of
each stroke. Dpon completion of wiping left to
right, repeat the wipe effort by evenly drawing
the pad over the area in a (vertical for walls)
line starting at the top of the designated area
and moving down to the bottom (this second
wiping is at a 90-degree angle to the first wipe
and should provide a thorough wiping of the
entire area).

7. Upon completion of the wet wipe sampling in both
directions, carefully fold the gauze pad over at
least twice, being careful not to touch the
contaminated side of the wipe pad, and place in
labeled sample collection bottle. Bottles
should be temporarily stored in plastic bags
until all samples have been collected.

8. The sampling person in charge of field data
should ensure the following information is
accurately recorded:

- Saaple number, both on bottle and data sheet

- Sample location (include floor number)

- Sample description (i.e., wet wipe of vinyl-*
covered vallboard)

- Sample date and time

- Area sampled in square centimeters

- Observations/problems, il pertinent

- Names of sampling personnel.
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9. The final step in sampling a specific ares is to

clearly mark the sample location on the master
floor plan map. 1C appropriate, the tampling
area viil also be left outlined with duct,
•asking tape, or spray paint, with t'te sample
number written on this "frame." This marking of
the specific areas sampled may be used for
future reference.

10. Change gloves after taking each sample. Take
one field blank sample for each matrix type.

11. Upon completion of the day's or batch sampling
activities, samples should be removed from the
site as directed by the on-site safety officer
or his deputy.

12. Upon removal of samples from the site, a chain-
of-custody form shall be established for the
samples. The. cha\n-of-custody will act as a
transmittal form from sampling personnel to
laboratory personnel, and will be signed at this
time to document that samplej are properly
relinquished and received by appropriate staff
meabers.
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C.2 STAND/IRQ OPERATING PROCEP11R£, DRUM OPENING

• A visual inspection will be made of all drum* on
•ite. Drums with no obvious corrosion, which are
not bulged (due to pressure), will be opened and
sampled "where-is," if they are in a site, secure
location.

• Drums not in a safe, secure location will be moved
to an outside area between the process building
and the warehouse.

• Drums which are corroded, or are bulged, mutt be
segregated. The segregation will be by means of a
hand truck to a forklift with drum hooks. In
drums which need to be lowered, a drum saddle will
be put around the drum, and it will be lowered by
means of a chainfall with snatehblocking. A drum
which is extremely corroded must first be placed
in an overpack drum prior to segregation.

• Pressurized or corroded drums which have been
segregated will be placed behind a barrier, or
"bomb shield," and opened by means of a remote,
automatic drum opener. The technician opening th«
drums will stand behind a separate barrier.

• Bungs will be opened slowly without excessive
pressure. Once the bung is loosened, if a pres-
sure leak is detected (by sound), step back and
wait for the druic to vent. Once tha drum has
vented, remove the bung and proceed with sampling.

• If the bung on a nonbulging, noncorrosive arum
cannot be removed, move the drum to the segregated
area and open by means of the automatic drum
opener.

• Prior to and during drum opening activities,
monitoring will be done by means of HNU/PID and
combustible gas indicator. Operations will be
suspended and the on-site health and safety
coordinator contacted if a Lower Explosive Licit
(LEL) of 10 percent is reached, or if there is a
Concentration of contaminants greater than SOO
part* per cillion.

• Respirators will be worn during drum opening.
Corroded or pressurised drums will be handled in
self-contained breathing apparatus.
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TABLE D-l

Xaitlcttd pre4«ctiea of 2.4.5-TC? *a4 1.2.4.5
t«tnehlereb«ax«a« in • 500 gallon rttetor.
OM4 a dilution proctt* vita filtrmtion to
rraov* ««ttr iasolabl* orj»nic« fro« reaction
mix.
I*itUt*« the OM of parefcMod 1.2.4.5 totra-
chlorob«ax*ao boeooao tUM «•• oot 4vall«bl* to
a*ko oar ova.

Oocioioa to iacm** eapaeity tram 40.000 lb/»o
to 120.000 lb/«o by irxtallatioc of aa
additional 1 ,OCO ^alloa roaetor.

Probable tiao for atart-op of tho now t .000
fallen roaetor.

Stoaa atrippiac aabatitntod for dilution procoao
for tho ranoval of orca&ica oa a routino baaia.

Do aot naov* salt (aodioa ehlorid*} fro* tho
laTCP roactiea aaaa tut carry it throujh to th*
2.4,5-T procaaa aad then ooparata all th* salt*
at ono tiao.

lo «ajor proe«a« eaaacta woro aad*
thi* tiao fraao.

laitiatod roeyelo of rocovorod orjanica.

Ko nojor proe*aa cta&«oa da riot this poriod.

Cxploaioa in laTC? ontoclavo. Process
doatroyctf. Prodweuon of all a»t«rials ce«s«4.

A7fro>al to rvconatruct tho plant,
locoutruetiea included cea>l«t* roplacoow&t of
Uo old procosa buildia«.

lobatlt plant etart-np. laTC? ao« involved two
1,000 <alloa roaetora. S*lt to to r«aovo4 frcat
••TCP of tar ata*at ctnppor.

2,4,5-T acid facility (old 2.4>B unit) vaa
eo«*lot«d to p'otfMca a capacity of 3 W Iba/yr
Of 2.4.J.T.
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S«pttsb«r

•«v*sb«r

2,4,5-TC? purification f ici l l ty >.cfipl*t*d for
movtl of p-diexin (2.3.7.S-TC3S).

••« 2,4-P teid ftciHt7 eo»plet«4 with •
of 12 KH Ib/'yr.

All production ttniutod.
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