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June 20, 1584

Mr. Michael Catania

Director, Office of Regulatory Services

New Jersey Departuent of Environmental Protection
CR-ko02

John FPitch Plaza

Labor and Industry Building - 8th Floor

Trenton, Nev Jersey 08625

Reference: Administrative Consent Order 40-18
Modification of Site Evaluation Plan

"Dear Mr. Catania:

On behalf of Diamond Shamrock Chemicals Coapany and in
response to your comments on the site evaluation plan which
we submitted April 19, and in accordance vith paragraph 6 {b)
of the above named order, ve are sulmitting the attached
modifications. These modifications have been made in

direct response to beth your "General Comments/Concerns”

and "Specific Comments/Concerms™, and the format is
patterned to answver each of your coaments specifically.

Overall, ve disagree with your suggestion that a grid
system wvould be more effective for the 80 Lister Avenue
site than the biased sampling spproach. We delieve
quantification of the dioxin levels and amounts of other
chemicals on thic site could best be accomplished by our
original plan, dut we have modified the plan tc accammodate
your comments.

Addi{tionally, wve have revieved the Sampling Paramsters re-
questing that selected samples be analyzed for TCDF and OCDD.

Otamend Shamrest

Corparetion
Werid 10800uaners /17 NONR Mereood Srest. Dastes. Texss 752Ct Prone 214 922-2000
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o B ~—=yr-thoog> not required by the order, analysis of 10% of -

—Ehmecicem e enpaY-sriace samples borings and sediment samples have
- e M ndimmeneery—yncioded in the site evaluation plan modifications.

ity -hEve axy qoestions, please let me know.

Very truly yours,

-_ A

Corporate Manager
Environmental Affairs

B el oad - LoJ s IO

=Sty . Bon Semna (12 copies)
————Rures.l Chief
s nser iy JerSey Department of Envirommental Protection
S— —— a7 arcions Site Mitigation Administration
r————ranton, Bew Jersey 08625




Questioa:

Response to Comments im NJDEP Transmittal letter

Paragraphs 4 and 5 - One of our major concerns is your state-
ment in Section 5.0, Analytical Procedures nage 4-3, as
follows, "Therefore only samples having coancentrations of
dioxin less than 50 parts per billion will e evaluated for
analysis of other parameters". This is unacceptable and in
accordance with th: Admianistrative Consent Order, soil
samples both near-surface and borings, as well as sediment
sazples, require coaplete priority pollutaat analysis plus 40
and 2,3,7,8-TCDD znalysis.

The priority pollutants analysis plus 40 is required regard-
less of the 2,3,7,8-TCDD level. We are aware of the
toxicological concerns of the 2,3,7,8-TCDD above the 50 ppb
level, however, a high hazard substance laboratory should
have the capability to perform the analytical preparatioa of
these samples.

The objective of the site evaluation is to obtain sufficient
data through appropriate sampling and analysis to prepare
feasibility plaas for remedial activities. It has already
been deterwined that dioxian is preseat at the site (the NUS
site survey found coocentrations of dioxin rangiag from 60
ppd to 51,000 ppd ia surface samples). Because of these
levels at the surface, health and safety problems could be
created in performing full analysis on all samples. Uhile
the sample preparations are performed under a controlled
environment, two of the instrumental analyses, by their
nature, are not as coatrollable. The cases in point are for
the direct aspiratioa of the metals and VOC's. The
aspiratioa of the extracts during metal analysis are oot
totally contained or destroyed. Second, the volatile orgamic
analysis requires purgiag of the sample under positive
pressure. This accepted method tends to mist and serosol the
saaple. Therefore, in assessing the site, we vill perform
the following saalyses ca surface and cear-surface soil
samples:

e All samples analyzed for dioxin
e All samples takean from zero to six inches and 12 to 24

inches snalyzed for semivolatile priority pollutants aand
herbicides

e All samples takea from zero to six aad 12 to 24 inches
below 50 ppd dioxin analyzed for volatiles and mwetals.
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River sediment sazaples will be analyzed as discussed in
Response 3-58 and Figure D-5.

RESPONSE TO GENERAL COMMENTS/CONCERNS

A. Malytical Procedures - Section &

The Standard Operating Procedures (SOP's) for sampling, preparation,
and analytical methodology by GC/™MS for dioxin (2,3,7,8-TCDD) are
inadequate. Specifically, the coateat of the SOP's and Section & of
the Work Plan preseat the following problenms.

Question: a. Oumission of references to all sampling analytical SOP's.

Response: The purpose of the analytical section is to address the
methods/procedures of analysis of samples collected. All
references in the snalytical sections to sampling are generic
and intended solely for the purpose of i1deatifying the
applicabilicty of the analytical wethod/procedure to a sample
matrix type.

For purpose of clarification, the sampling section of the
Work Plan (Section 3) contaians the sampling SOP's. Arttached
is an expanded SOP for wipes which was the ares of greatest
concern (Appendix C.1).

Eestiou: b. Variation of sample size from 50 grams for scrapes, 10
grams for soils, and 0.5 grams for drum liquids is a
factor of 100x and coasequeatly the sensitivity loss must
be examined.

Response: Variation of the sample size as it relates to sensitivity is
a functioan on the analytical methodology as it applies to the
sample matrices and the required detection limit. For 80
Lister Avenue and the adjaceat Passaic River, the detection
limits will be related to the 1 ppb detection limit stated
for the USEPA Dioxin inc Soil Methods and Coatracts. There~
fore, the instances cited should be adjusted as follows:

Stated Miusted
50 grams for sccapes 10 grams for screpes
10 grems for soils and sediments 10 graws for soils
0.5 gram for organic drum liquids 2 grams for organic drum
liquids

These adjustments in ssmple volumes are expected to yield

1 ppd detection limits sas requested in the EPA methods,
Wote: this detection limit is assused sufficiently low for
remedial action levels (to de defined dy RJDEP) with a
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ggestion:

Response:

Question:

ResEgnae:

gge:tion:

sufficient safety factor, for which remediation must take
place.

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

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

Matrix Expected Detection Limit
Soils and sediments (10 grams) 1 ppb
Scrape (10 grams) I ppb
Organic drum liquid (2 grams) 1 ppd
Water 10 ppt

Other samples (air and wipes) are collected on a media. The
media 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 saaples, the
detection limit ia 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 f{ound per unit area wiped.

The delivered detection limit is based on a 2.5 to 1 signal
to noise ratio for samples reported as nondetected. For
samples with positive identifications, the response
conceatration is reported in lieu of a detection limit.

d. Malytical ervor in 4.17 - wipes, wherein the solvent for
the wvipes is not stated to be used before taking a 100
square inch sampling surface wipe., Since in excess of
ninety sampling events are vipes, the importance of
having a correct SOP cannot be overstated.

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
iatended solely for the purpose of identifying the applica-
bility of the analytical method/procedure to a sample matrix
type. BHowever, for clarity, the wip2 SOP is expanded as in
Appendix C,1 (attached)., The solvent specified is hexane,

e. Amalytical error in 4.13 - wvater, wherein the spiking
solution is given as 100 ml. This is incorrect; the
spike should be 100 kl. Again, the importance of having
a correct SOP cannot be excused,
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Response:

Question:

Resggnse:

ggestion:

Reszgnle:

gEestion:

Reszgnse:

The typographical error is so noted aad will be corrected to
read "100 ul.

f. Missing the SOP's for the non-specific TCDD analysis with
supporting references, The use of other than an isomer
separable column for 2,3,7,8-TCDD is not recommended.

The nonisomer specific TCDD analysis was "proposed" for
utilization after an appropriate number of actual site
analyses were completed and verified to zontain only 2,3,7,8-
TCDD or a high percentage thereof. Uatil this information is
obtained, the analysis will be 2,3,7,8-TCDD isomer

specific.

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 to show the effectiveness by
recoveries of wipe techniques employed.

The wipe tectniques referred to by the sampling plan have
been utilized in a number of sampling cawpaigns under the
auspices or scrutinization of state 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 oot avare of a method that would
be suitable for the application of TCDD in consideratioa of
its toxicity.

h. QA/QC SOP's are incomplete as they relate to wipes,
vherein detailed techniques for takiang wipes should be
stated and referenced.

The wipe sampling SOP is expauded and included as Appendix C.l.

General Paragraph

ggeotion:

Reazgnocz

Our review of those portions of Sectioa & concerning the
orgsnic priority pollutants indicates omissions sand coafue-
sion., Specifically, the following areas are highlighted for
your atteation:

a. Analyte lists, checking the volatiles ia Appendix 4.0~1,
p. 4-8 do not match with tadle 4.2-2, p. 4-110.

The analyte lists in Appendix 4.0-1, Page 4-6, as addressiag
the priority pollutants was generated from the original
listing of analytes as published by the USEPA. The snzlyte

e o ————
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ggsstion:

Resggq355

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. 1t reflects the current listing of
priority pollutants plus the hazardous substance list. The
first list was presented as a vreference 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.

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 docusent is located
in the Work Plan.

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)., Bach section presents
how the analysis will be performed by referencing the appro—
priate published methods that will be utilized. If standard
wethods were not available, prepared procedures that have
been utilized in the laboratory are presented. For tue
situations utilizing standard EPA refereace methods, the
opening narrative is to sumaarize the methods and their
application followed immediately by copizs of the standard
methods.

For the organic priority pollutants, the referenced methods
are those required for performing contracted priority
pollutant saalysis 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 program. The methods and subsequent
modifications of this program represent the most curreat
coliective EPA analytical techniques:

The analytical methods referenced are included in the analyt-
ical methods section of the referenced contract docusent
included in the Work Plan (Page 4-271). However, for clar-
ity, a nsrrative 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:

Analvtical Methods - Samples are prepared and analyzed

(Cont'd.)

according to the following EPA methods. Modifications to
these methods have been noted in this text. Where incon-
sistencies occur between this text and references, this text
has precedence. See references below:

Analyte Categories Matrix Method References
Volatile Organics Water EPA 624
Soil Modified 624, and
Modified EMSL-Ci Procedure
Semivolatile Water Revised EPA 625
Organics Soil Modified EMSL-LV Procedure
No. 2 and Revised EPA 625
Organochlorine Vater Revised PA 608
Pesticides and Soil Modified EMSL-LV Procedure
PCBs No. 2 and Revised EPA 608
Chlorinated Water EPA 615
Herbicides Soil Modified EPA 8150

Additional refereaces not included in this submission:

EPA Method 625 has been revised by EPA to combine
Base/Neutral and Acid extracts immediately prior to
snalysis, by Fused Silica Capillary column.

EPA Method 608 has been revised by EPA to include second
column analysis on Fused Silica Capillary Columa.

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

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

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

Samples are initially assumed to be low concentration unless
prescreening or observation of the sample indicates the
presence of compounds at medium concentration. Observation
includes odor, color, and any other physical properties.
Solid samples are routinely screened for BNA and pesticide
fractions. A low sample which requires dilution to medium
level for good quantitstion as a sedium~level sample.
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Response: A, Volatile Organics
(Cont'4.)
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l. Water - Samples 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 samples is the same
(Appendix B.6).

2., Soil -~ Samples are prepared and analyzed by EPA
Method 624 wodified for soil samples. The specific
preparation depends on whether a sample contains
volatile organic compounds at low or medium
concentration (Modified EMSL-Ci Procedure,

Appendix B.7).

a. Llow Concentration - One gram of samples is
we1ghed 1nto a soil VOA tube; S ml of organic-
free water is added; the sample is spiked with
the Internal Standard/Surrogate solution; and the
sample is purged according to EPA Method 624,

b, HMHedium Concentration - One gram of sample is
welghed 1nto a soil VOA tube; 5 ml of contamina-
tion-free methanol is added; the sample is
extracted; 50 ul of methanol extract is added to
S ml organic-free water in a water VOA tube; the
sample is spiked with the Internal Standard/
Surrogate solution; and the sample is purged
according to EPA Method 624,

B. Semivolatile Organict

1. Water - Samples are prepared and analyzed by EPA
Method 625. The specific preparation depends on
whether a sample contains semivolatile 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 ssmple is
extracted with methylene chloride at neutral pH;
the extract is dried through sodium sulfate;
concentrated; and analyzed according to revised
EPA Method 625. This extraction yields one BNA
extract and no combining of B/M and scid extract
is needed,

L.
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Response:
(Cont’d.)

2.

Soil - Samples are prepared and analvied according to
Modified EMSL-LV Procedure No. 2. The specific
preparation depends on whether a saaple contains
extractable compounds (BNAs or pesticide/PCBs) at low
or mediun concentration. Because the soil prepara-
tion method for extractables requires only one
extraction for all fractions (BNA, pesticide/PCBs and
TCDD), the soil samples for which ocae or both
extractable fractions screened medium are prepared
and analyzed as medium-level samples for all
extractable fractions (Appeadices B.9 and B.10).

C. %anochlorine Pesticides snd PCBs

2.

Water -~ Samples are analyzed by EPA Method 608. The
specific prepararion depends on whether a sample
coatains orgaaochlorine pesticides and PCBs at low or
wmedium concentration. If necessary, samples are
cleaned vith salfuric acid and mercury to remove
interferences with detecting and quantitating PCBs.
(Appendices B.11 and B.12).

a. Low Concentration - One liter of sample is
prepared and analyzed accordiag to EPA Method
608,

b. Medium Coccentration - One nl of sample is
extracted with methylene chloride at neutral pH;
the extract is dried through sodium sulfate;
concentrated; preparation completed accordiag to
EPA Method $08; and analyzed sccording to EPA
Method 608.

Soil ~ Samples are prepared and analyzed according to
Modirfied EMSL-LV Procedure No. 2. The specific
preparation depends on whether a sample contains
extractable compounds (BMAs or pesticide/PCBs) at low
or medium coacentratioa. Because the soil prepara-
tion method for extractables requires only one
extraction for all fractions (BNA, pesticide/PCBs,
and TCDD) the s0il samples for which oae or both
extractable fractions screened medium are prepared
and analyzed as medium-level samples for all
extractable fractions (Appendices B.9 and B.10).

D. ©hlorinated Herdicides

Water - Samples are prepared and analyzed according
to EPA Method 615. Low sad medium samples are pre-
pared the same way and the resulting extract is
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Response:
{Cont'd.)

ggettion:

Response:

ggeution:
Reszgnse:

diluted as needed. EPA Method 615 does not address
the subject of low or medium level (Appendix B.8).

2, Soil - Samples are prepared and analyzed according to
EPA Method 8150. Low and medium samples are prepared
the same way and the resulting extract is diluted as
needed. EPA Method 8150 does not address the subject
of low or medium level (Appendix B.13).

¢c. EPA's lavitation for Bid (IFB) contract citations are not
properly referenced and may not be satisfactory for all
matrices especially water and wastewster. The July 1982,
EPA 624, 625 methods are appropriate,

The EPA Methods 624 and 625 are embodied i1n the methods
utilized in the performance of the analytical procedures.
The methods are included as refereaces for the response to
(b) above. The reference to the methods incorporated ia
preparing the analytical procedures is on Page 4-278 of the
Work Plan.

d. QC acceprance limits are not referenced for surrngates.
The following is the current acceptance limits for surrogates

as required by EPA. These limits are periodically updated by
EPA as interlaboratory data are evaluated,

Z Water 2 Soil
Volatiles Recovery Recovery
1,2-Dichloroethane-d4 17-120 64-129
Toluene 86-119 69-127
4-Bromofluorobenzens 85-121 61-122
Base/Neutrals
Nitrobenzene~d5 41-120 26-115
2-Fluorobiphenyl 44-119 37-120
p-Terpheanyl-dlé 33-128 28-133
Acids
2-Fluorophenol 23-107 24-111
Phenol-d5 15-96 20-106
2,4,6-Tribromophenol 20-105 11-102
Pesticides
Didutyl chlorendate 64-114 0-203%
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Question:
bbb

Respoase:

ﬁstion:

10

e. 1,2,3,4-TCDD ts listed as an internal standard on p. 4~
147 and as surrogate on 124-148 and on deliverables.
This is ungcceptable, since the deliverable surrogate
shall be 3’c1,~2,3,7,8-TCDD.

As the isomer specific snalysis is to be performed, no effort
was intended to crilize the dioxin screen of the contract
laboratory program. The dioxin section will only apply for
the analysis of 2,3,7,8-TCDD and all implications of the
organic sectioa to analysis of dioxin will be deleced.

f. Misspelled analytes

p. 4-111 - 2-propane = 2-propanone
p. 4-143 - phospene = phospine
BFP = PFB

The typographical errors are so noted and will be corrected.

g. SOP's for all criteria to be schieved must be stated
including sarrogates and analyte spikes.

The QA/QC portiom of the organic section (4.2.5, Page 4~114)
sunmarizes the QC expressed in Exhibit E (Page 4-344) of the
Work Plan. The summary presents the key items that are
curreatly required and delivered to the USEPA.

The following is a list of the matrix spikes used and their
currently anticipated recoveries according to the USEPA. The
surrogates are listed with the curreat expected recoveries
according to the USEPA.

Z Water Z Soil

Volatile Orzanics Recavery Recovery
Analyte Spikes

1, 1-Dichlorvethylene 61-145 $9-177

Trichloroethylene 71-120 62-137

Benzene 76-127 66-142

Toluene 76-125 59-139

Chlorobenzene 75-130 60-133
Surrogates

1,2-Dichloroethane-déb 77-120 %-129

Tolvene-d8 86-119 69-127

&-Browmoflworobeasene 8s5-121 61-122
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) Response: Base/Neutrals Sa° ,3,
' (Cont'd.,) -~ S
Analyte Spikes
| 1,2,4-Trichlorobenzene 39-98 38-107
1 ' Acenaphthene 46-118 31-137
2,6-Dinitrotoluene 24-96 28-89
. Di-n-but ylphthalate 1-117 29-135 -
1 Pyrene 26-127 35-142
N-Nitrosodi-a-propylamine 41-116 41-126
: - 1,4~Dichlorobenzene 36-97 28-104
}
¢ Surrogates
Kitrobenzene~dS 41-120 24-115
- 2-Fluorobiphenyl 44-119 37-t20
" p-Terphenyl-d14 33-128 28-133
1]
i T Acids
¢4 Analyte Spikes
Pentachlorophenol 9-103 17-109
] 4-Chloro-3-methylphenol 23-97 26-103
a Phenol 12-89 26-90
2-Chlorophenol 27-123 25-102
a 4-Nitrophenol 10-80 11-114
{
; 4 Surrogates
) ' 2-Fluorophenol 23-107 24-111 ——
— k) Phenol-dS 15-96 20-106
- 2,4,6-Tr ibromophenol 20-105 s 11-102 w )
} [
9 Pesticides >
! « Mnalyte Spikes
: Lindane (gsmma-BHC) 56-123 46-127 °
5 Heptachlor 40-131 35-130
- Aldrin 40-120 34-132 o
Dieldrin 52-126 31-134 N
i@ Endria $6-121 42-139
LA p,p'-DOT 38-127 23-134
T Syrrogate
P Dibutyl chloreadate 67-114 0-205
Question: ‘!as 3 - Ceneral Ptr-!-_r_%F_d In susmary, the presentstioa of
) the organic priority pollutants is not in & form that will
- sllow further evaluation and is ot acceptable to the MJDEP.
7] Ye sre requiring that the Work Plan indicate that for esch
- set of 20 samples collected that split ssmples be provided to
the OSC to be smalyzed independently by the RJDEP. The
Y
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specific samples to be split will be determinea by the
NJDEP's OSC or other representatives. In addition, for each
set of 20 samples that you analyzed, a "spiked" sample as
well as a blind duplicate must also be analyzed.

A. Duyplicate Samples

Oue (1) of every twenty (20) samples should be taken in
duplicate and analyzed separately for the appropriate
matrix type of material sampled on site. (i.e., water,
soil/hydrosoil/sediment, waste).

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

B. Travel/Trip Blank

A travel blank coasists of a ser of sample coatsiners
filled with laboratory demonstrated analyte free water.
{This water preferably should be of the same quslity as
the method blank water used by the laboratory performing
the specific analysis.) These travel blanks should be
handled, transported, and analyzed in the same manner as
the samples acquired that day,

l. A set of travel blanks wust accompany sll seil,
hydrosoil, sediment samples one each day of sam-
pling, At a -ininm,ﬂggable organic blanks are
required. Additional parsmeter blanks may be
required in specific cases. NJDEP will review the
submitted QA Plan and determine applicability of
blanks,

2. A set of travel blanks must accompany all waste

samples on esch day of wvaste sampling. At & minioum,

purgeable organic blanks are required on waste
samples. Additional parameter blanks may be required
10 specific cases. NIDEP will review the submitted
QA Plen and determine applicadbility of blaaks,

These requirements must de met for all matrices on each
day of sampling and/or with each sample coatainer
shipment or suite of sampling.

The Work Plan had specified a duplicate, spike and method
bleok ss sppropriate for the matrix and snalytes of iater-
est. The QA/QC plan will be modified to include a dlind
duplicate and sample spike per 20 analyses. These changes
ste reflected ia the mended QC plan in Appendix B.15
(sttached). Due to the possible eight analyses thet can de
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perforned on a single sample, the blind duplicate and sasple a® &
spike are initiated at the laboratory QC coordinator level. L
This approach allows the most thorough and controlled cover-
. age of each analysis type, Tt will also generate a
! sufficient smount of data on each analysis type for valid
statistical evaluation. —_—
' -
s In accordaace with the comments, the spike material that will

be needed for NJDEP is for each matrix and snalysis type
(i.e., semivolatile priority pollutants, volatile priority
! - pollusats, pesticides, herbicides, dioxin, wetals, cyanides,
phenols) to adequately QC the analyses.

' ] Question: B. Snpling
"t
As preseated in the Work Plan, a number of general sam-
< pling programs will be performed on the site and are:
" 1. chips, wipes and scrapes
2. oaear surface sampling
P 3. borings
n 4. moaitoring wells (See Specific Comments/Concerus)
S. sediment sampling (See Specific Comments/Coacerus)
R
"t The chips, wipes and scrapes are self-explanatory and are

based upon a "bias sampling” approach. This approach is
. acceptable to the department realizing that you are williag
~ R to consider large areas i.e., one coaplete side of a building
: as being totally contaminated to the degree exhibited by
those bias samples. However, results indicatiang non-

¥ detectable levels will require further sampling ard
C verificatioa of previous nondetectable levels,
’ a stagnse: All analyzed results will be evaluated with respect to sur—

roundiag data. Based on this, appropriate actions will be

i
7 . . X .

i proposed for implementation as part of the remedial action

i plan vhich may include additional sampling for verification
A of nondetectable results using different sax pling matrices.
"

Question: The near surface sampling consists of ssmpling at & depth
i from 0 1aches (grade) to 60 inches. Discrete ssmples are to
be collected from 1) O to 6 inches, 2) 6 inches to 12 inches

.-

and 3) at owe foot increments down to 60 inches deep. The
samples collected should be representative of the depth range

.: being sanpled i.e., composite of the sample depth range.

Response: Samples will be representative of a given depth range (see

i response Item 3-39).
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Response:
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14

Further, in general, samples should be collected at each
significant change of geology/composition of soil, stained/
discolored soil and/or the presence of organics.

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, ltem 3-39),

Analysis consisting of priority pollutants aad dioxin
(2,3,7,8-TCDD) wust be performed on the samples from 0-6
inches, 6 inches to 12 inches and |2 inches to 24 inches,
All samples taken below the 24 inch depth (2& inch to 60
iach) are to be held for analysis (dioxin) subject to the
resylts of the upper iacrement sample ranges.

See response below.

With respect to the sampling plan for the aeasr surface soil
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 contemina-~
tion. We believe it is critical that the site ianvestigation
phase be able to accurately quantify the amount and degree of
contamination. This is important from a public health
perspective 2s well as in selecting the most appropriate
remedial action. For these reasons the biased sampling
approach is unacceptable,

Consequently, we are rejectini your proposed sampling plan
and requesting that you revise the plan to iaclude a system
atic (grid system) sampling program. This svstematic
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 lesst likelihood of
finding contamination.

Ar this time we are recommending that a grid system, such as
the 50 by 50 grid stated in the ACO be utilized. We are also
requesting that you quantify the statistical probability of
weasuring a8 concentration of greater than 1 ppdb 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 ppdb. [f the statisti-
cal probability of this event is sufficieatly low, the NJDEP
may consider the entire grid "clean” based on the four
measurements made at the nodes of the grid. FHRowever, if the
statistical probability is unacceptable or csanot 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 explicitly indicate that if anvy one dats
point collected at the nodes of grid is greater than | ppb
that, in the absence of any additional sampling within the
grid, the entire grid will be considered contaminated.

NEAR-SURFACE SOIL SAMPLING PLAN

A near-surface soil sampling program will be performed on the
project site to obtasin soil samples for chemical analysis.
The EPA (EPA, July 1982, Test Methods for Evaluating Solid
Waste, SW-846, not attached) provides guidelines for
developing a sampling program., The guidelines describe how
to obtain representative samples and how to estimste an
appropriate number of samples to 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 coatmminants
are present at a concentration close to regulatory )
thresholds., Alternatively, relatively low precisioan can be
adequate i1f contaminants osccur at levels far below or far
above their applicable thresholds. A well-designed sampling
program makes use of preliminary information to estimate the
approximate aumber of samples to collect. It also anslyzes
such samples in a phased manner to optimize the effort. This
type of prudent procedure allows for analysis of the appro-
priate aumber of samples needed to evaluate remedial sctions
and avoids unnecessary expense. More samples can
subsequeatly 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 showan in

Figure D~4 (Appendix D). The number of locations and their
method of selection are descrided 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 samples will be analyzed for dioxin frow the
systematic random sampling consisting of three samples for
esch location from zero to & inches, 6 to 12 iaches, and from
12 to 24 inches. A total of 40 samples will bde anslyzed for
priority pollutants plus 40 consisting of two samples for
each location from zero to 6 inches and from 12 to 24

inches. Each saaple will be a composite and split, if
required, of the sample depth range. In addition to the
systematic random sampling, other selected locations as shown
in Figure D-4 (biased samples) will also be taken and
analyzed for dioxin only.
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SYSTEMATLIC RANDOM SAMPLING PLAN FOR SUKFACE SOIL SAMPLING

EPA (Test Methods for Evaluation of Solid Waste, Physical/
Chemical Methods, 1982) recommends using available data to
help determine how many samples should be analyzed. For the
surface soil sampling, samples froe nine locations were
analyzed by NJDEP with results as follows:

SAMPLES WITH CONCENTRATIONS 1 PPB OR GREATER ON SITE

TCDD CONCENTRATION (ppb)

$/21/83

SAMPLE

LOCAT ION INITIAL
Ad jacent to bulkhead along 69
Passaic River at north end
of site
South side of Building No. 1 NG
Adjacent to bulkhead slong 305
Passaic River at north end
of stite
Under storage tank at NG
northwest corner of site
Near railroad siding, 427
western edge of site
Adjacent to storm drain near NG
tall stack northeast corner
Ad jacent to railroad tracks, 68
southwest entrance
Adjacent to railroad tracks, 83
southeast entrance
Ad jacent to rsilroad tracks, 60

southern gate

(a) Nine samples were collected.

REPEAT

100
560
1,000 duplicate
251,000

530

680

100

(b) NG = Did not pass EPA Monitoring Management Branch QA/QC

requirements.
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Question:

1?

Following the procedures described in the FTPA methods book,
tﬁe d ‘a were first transformed using a Xoglo trans forma-
tion, Levels for the same location were averaged to produce
one number or each location., The resulting numbers were
1.84, 2,00, 2.75, 4.7}, 2.68, 2.83, 1.83, 1.97, and 1.78.
The mean of these numbers is 2,49 and the standard deviation
is 0.937. Using the 0.937 estimate, if we desire to compare
contaminant levels to within a factor of 2 of | ppb, we
perform the EPA calculations as follows:

RT (Regulatory Threshold) = 1 ppb
X (Potential Conceatration) = 2 ppb
loglo(l) = 0; Ioglo(z) = (0.301

A=0.,301 -0 =0.301

a (aumber of samples) = t?zoszlbz

vhere s = U.937; ¢ 20 " t-statistic for 802 confideance for n
samples

- 2
n 9.689 t0a0

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

The boring program, and subsequent moaitoring well installa-
tion, require contianuous split spoon sampling for the eatire
depth of all of the borings, The Phase I boring program will
allow determinatioa of the site stratigraphy to a depth of
approximately 10 feet to L5 feet along with continuous sam-
pling throughout this depth, The locations of the borings
wust not coincide with the near surface sampling locations.
The Work Plan indicates that selected sanples from these
borings, based upon visual inspection, will be submitted for
priority pollutant and dioxin analysis. It is recomwmended
that, at a maximum, a composite sample (6 inch increment) be
taken in the depth raage of seven (7) to ten (10) feet from
each boring location. This sample should be submitted for
both priority pollutant and dioxin analysis.

The design of the boring program is presented in response to
Items 3-40 and 3-43. Composited six-inch samples from depths
between seven and 10 feet will be analyzed for dioxin and
priority pollutants.
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C. IT Laboratory Certification/VO Holding Tines:

Resggnse:

Nuestion:

In accordance with your letter of May 14, 1984 to Mr.
Michael Cantania it is our understanding that IT
Corporation (Knoxville ~ Directors Drive) is an accepta-
ble laboratory for the pecformance of 2,3,7,8-TCDD
(dioxin) analysis, Further, it was indicated during our
meeting that the seven day extraction time for semi-~
volatile organics, as required by the USEPA, will not be
a problem with you. Samples wust be collected, shipped,
screened for dioxin and extracted for the orgmic param~
eters within seven (7) days of collected. No exceptioas
will be permitted.

For soil samples with dioxin below 50 ppdb, the seven—day
holding period will be applied.

D. Sampling Parsmeters

Resegnse:

Question:

In accordance with the Administrative Consent Order, all
wipe, scrapes and chip samples are to be snalyzed for
2,3,7,8-TCDD. All other samples are to be analyzed for
priority pollutant plus 40 and 2,3,7,8-TCDD. 1la additioan
we request that 10Y of the near surface samples, boring
samples and sediment samples be analyzed for 2,3,7,8-TCDP
(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.

The response to sample analyses for priority pollutants is
answered elsevhere 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 =mnal-
ysis so that the appropriate surrogates may be added. Draft
SOP's for these analyses are included in Appendices B.16 and
B8.17. .

E. Health/Safety

Item E.1 - We recommend that an occupationsl physician in the
Newark ares be identified for those situations involving an
accident/injury causing potential contamination. Dr. Keaneth
Rosenman, Occupational/Enviromnmental Health Service Director,
NJDOH cen be called for assistance in this matter at 609-984-~
1863,
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An cccupational physicisn in the Newark area has Seen identi-
fied for those situations involving accidents/injuries with
contaaination, This physician 1is:

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

Item £.2 - The broad scope of 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 require specific details. These details should be
presented in "Standard Operating Procedures” which must be
available on-~site, be fully understood by 2ll oco-site person
nel and be followed "by-the-numbers™. During our meeting you
indicated that these detailed docusents exist, Please
include these documents as an appeandix to the Work Plan. See
Specific Comments for further details.

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 ca 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 tollows:

Question:

ksznse:

Ettion:

Item 1-4 - Indicate the boundaries of the 1.8 acre and 1.6
acre portioas of the total site on Figure 1-2,

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 trsasmitted in the June 10, 1983 submittal to Mr. Michael
Catania of KJDEP from Mr. James Worthington of "iamond
Shamrock. The submittal, entitled, “Report on Lister Aveaue
Fecility,” sumarized and overviewed the history and
operations at the former Dimmond Shamrock site.

Item 1~& -~ Indicate the boundaries and locatioa of the park~
ing lot oa Figure 1-2, 1Is tais area the Sergeant property,
east of the site?
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Response:

Question:

Resggnse:

ggestion:

Resggnse:

Question:

Reuegnse:

20

The location of the parking lot is shown ia Figure D-1
(Appendix D). The lot, used by ewmployees to park their
vehicles, was located on the Sergeant property east of the
site, This figure was also taken from the June 10, 1983
submittal to NJDEP.

Item 1-6 - Indicate and present by a separate figure the
chronology of the construction of structures/buildings from
1951 through the 1350 explosion to the 1967 plant expan—
sion. This should also include & chronology of ground
surface modifications/expansions.

A layout of the site before the explosion in 1960 is showm in
Figure D-2 (Appeandix D). A chronological history of process
and plant changes is presented in Table D-!. Both of these
attachments were also taken from the June 10, 1983 submittal
to NJDEP,

Item 1-7 - [dentify samples indicated in Table 1,2-1 on
Figure 1.2~-1., Additional samples taken by NJDEP, EPA or DSCC
wmust 2lso be included i.e., two samples taken by NJDEP (April
1983) and DSCC Sergeant property (parking lot?) samples, if
appropriate.

Samples taken oa the site May 27, 1983 and suwmarized in the
Work Plan Table 1.2-1 are keyed to the site plot plae ia
Appendix D as Work Plan Figure D-3. Additional NJDEP samples
can be added if the results are made available to Diamoad
Shamrock. New sazaples have been taken from the parking lot
on the Sergeant property site,

Rew samples in the area of the proposed decoan area were taken
on June ! and are reported in the respoases below.

Items 2-1 and 2-19 - Zones of contmmination i.e., contami-
nated, contamination/reduction, clean, should be determined
based upon present site dets and clearly indicated oa
Figure 1.2-1 or some other separate figure. Also, present
discussion concerning ad justment of these zones coasidering
the proposed use of the office as a command post and
subsequent operatioas to allow use of this office.

The zones of contamination have been determined and are
outlined in Appendix A.3. Samples were taken in this area oa
June 1, 1984 and results show dioxin contsmination te be
nondetectable (at less than 1.2 nanograms per 100 ceatimeter
squared wipe). During this assessment activity, the decon-
tasination ares outlined will not be adjusted, The office
will not be utilized as a command post or decontamisstion
ares.,
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ltem 2-1 ~ Provide at a minimum, a desk, locking filing
cabinet and keys and one separate telephone line for useé by
the NJDEP on-scene coordiaator.

An office trailer will be located at the entrance to the site
and will be furnished with office equipment. ™M asmond
Shamrock, Diamond Shamrock's contractors, and NJDIP will
share the the facilities. A file drawer will be made availa-
ble to NJDEP. Three phone lines will 2lso be availadle for
common use,

Item 2-5 - Include USEPA and NJDEP 24-hour emergency response
numbers.

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

NJDEP - (609) 292-7172
USEPA - (201) 548-8730

Item 2-5 - The presentation oan precautions for preveating
coantamination from leaving the site is inadequate and should
be expanded, i.e., plan for runoff control should either be
all inclusive (entire perimeter) or based upoa actual sur-
veyed elevations (runoff patterns). This sectioan oo health
preservation should be a separate document {appendix), able
to stand alone, The sampling teaas must be specifically
directed to avoid and/or aminisiize the generation of airborne
contaminants, Describe in detail procedures/apparatus that
will be used.

The preparation of a separate preliminary coatingeancy plan
document aust be prepared in conjunction with the City of
Newvark and NJDEP, We will schedule a briefing for the City
of Newark and subsequent preparation/fine-tuning of this
coatingency plan,

The precautions for preventiag contssination frow lesviag the
site has been expanded snd is cov a separste docusent
(Appendix A.3). Please coatact us vhen the briefing has been
scheduled with the City of Newark for the preparation/fine
tuning of this contingeancy plan.

Item 2-6 - Ia the event of an injury or accideant which causes
potential contamination, medical tests, such as central
nervous system peripheral neuropsthy tests or liver profile
blood tests should be specified in addition to the
"Supervigor Employee Injury Report®.
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An occupationasl physician has been identified and made aware
of the containants present, Page 2-6 of the Work Plan will
be ameanded to include a procedure for notifying the physician
of an accident/injury with potential contamination, and the
suspected contaminant. The physician will make a profes-
sionsl decision as to the appropriate medical test to screen
for. The amendment will read as follows: "If there is
potential contamination of an employee, the occupational
physician will be contacted by the health and safety repre-
sentative on site to inform the physician of suspecred
contaminants.,” The occupational physician to contact is:

Dr., Steve Marcus
201-926~7443

The physician will coordinate emergency actions with the
hospital.

Item 2~16 - In addition to TCDD, all other suspected hazards
should be identified and appropriate toxicological data
preseated (see paragraph B, page 2-17).

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

Raw Products

Sulfuric acid
Dimethylamine (402)

Acetic acid
Acetic anhydride

*Mcetaldehyde Triethylamine

*Benzene Chlorine

*Monochlorobenzene 2~-Ethylhexanol

Tetrachlorobeazene Butyl alcohol

*Chlorosulfonic acid Isopropyl alcohol

Methanol Butoxyethoxypropanol

*Oleun (20%) *Ricotine

Phenol Sodium Hydroxide
Pinished Products

2,4,5-trichlorophenoxy acetic acid

2,4~dichlorophenoxy scetic acid

2,4,5-trichlorophencl

2,4,6-trichlorophenol

2,4~dichlorophenol

Monochloroacetic acid

*Rexachlorobenzene

*Dichlorodiphenyl tricloroethane
#*p-chlorophenyl-p-chlorobenzene sulfonate {(Ovex)
#1,1,1-trichloroacetaldehyde
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Finished Products
{Continued)

*Benzensul fonyl chloride

*p-chlorahenzenesul fonyl chloride

*p-chlorobenzenesul fonamide

*4,4'-dichlorodiphenyl sul fone

*p-acetylaminobenzene sulfonyl chloride

*p-methoxybenzene sulfonyl chloride

*],2,4,5-tetrachlorobenzene

Muine salts of 2,4-D (dimethyl and triethyl amines)

Amine salts of 2,4,5-T (dimethyl and triethyl amines)

Esters of 2,4-3 (butyl, 2-ethylhexyl, isopropyl,
butoxyethoxypropyl)

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

Mine salts of N-oleyl~l,3-propylenediamine

*Nicotine sulfates

Muriatic Acid

*2,5-dichlorophenyl-p-chlorobenzene sulfonate

*Products and raw materials made or used from 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-D,
2,4,5~T, trichlorophenol (TCP), DDT, sulfuric acid, organic
solvents, and alcohols., These chemicals are known to have
been at the site during periods under DSCC ownership and
still may 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 ianclusive of what may be at
the site as manufacturing by others took place before and
after DSCC ownership. Materials used are unknown. The
initial monitoring for the organic solvents and alcohols on
this list will utilize sorbent tube collection and GC/MS or
GC analysis, whichever is appropriate. Once contsmination is
known for specific compounds, analysis will be by GC or
appropriate wmethod. The Material Safety Data Sheets for
selected materials, along with additionsl toxicological data,
sre sttached in Appendix A.4, This information, along with
the NJ hazardous substances fact sheets, will be kept on site
and will be provided to employees duriag the trainiang
sessions,

I[tem 2-17 ~ A Permissible Exposure Limit (PEL) for dioxin is
presented, however, background discussion, references and
rationale should be presented. The most receant risk assess-
ment is available from the Center for Disease Control. FPEL's
are set by the U,S. Department of Ladbor - OSHA, and at this
time there is no OSHA PEL for TCOD.
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Question:

Resggnse:

ggeltion:
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We are aware that there is no OSHA permissible exposure limit
(PEL) for dioxin, but other organizations such as the
American Conference of Governmental Industrial Hygienists
(ACGIN), establish PELs (or Threshold Li=mit Values). When
none have been established, it is the responsibility of
industry to use the most recent toxicological inforzation to
establish an internal PEL. IT Corporation has done this in
order to arrive at a PEL of 0.5 nanograms per cubic meter for
TCDD. The justification for the PEL is attached as part of
Appendix A.2.

Item 2-18 - The Material Safety Data Sheets (MSDS) are inac-
curate and incomplete, Specifically, they should be site
specific, i,e,, delete EPA-OSC and replace with NJDEP-0SC,
threshold limit value should not be specified since one has
not yet been established.

In clarification, we noted no insccuracies oa the MSDS for
dioxin. This material safery data sheet has been anended to
replace EPA-OSC with NJDEP-OSC. Also, additions have been
nade. 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 information., The information iacluded in the
preceding response for Irem 2-16 will also be included.

Item 2-19 - All decontamination wvater must be stored on-site,
sampled, and based upon results, discharge will be authorized
by the NJDEP-0SC. Discharge location must be selected and
all necessary permits obtained 1.e,, discharge to Passaic
River (NJPDES permit) or to Passsic Valley Sewerage Commis-
sion., Parameters for testing effluent will be established.
Characterization of the influent stream (de-con water) shéuld
be provided such that effluent parameters can be established.

All hydrostatic test water and decontamination water will be
collected and stored in tanks 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 characterization 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 works (Passaic Valley Sewerage Cowmission).

Item 2-19, Paragraph 2 - The location of the decontamination
pad, decontsmination trailer, etc. may be inappropriate
considering the docusented TCDD contamination in that ares.
Initial sampling should be conducted in these aceas,
especially the driveway, to assure that these proposed areas
are acceptable "clean” areas. A prograx to clesn these sreas
should also be prepared and presented.
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A sampling campaign was conducted per your request on June I,
1984 at the site to determine the extent, if any, of dioxin
contamination in the proposed decontamination area, Samples
taken included wipes of the plastic cover, the road surface,
and samples of standing water, sand and dirt scrapings from
the crack adjacent to the west side of the road. Initial
analytical results indicate no detectable contamination of
the top surface or '"sandwich" laver, The specifics for the
decoa line installstion refer to further precautionary stepe
via a PVC overlay.

Item 2-19 - Specific procedures for the decontasination of
all equipment and personnel exiting the site must be
included. These procedures must be step-by-step and include,
types of washes, rinses etc. What will be de—conned for
reuse and what will be disposed of? Further, procedures for
decontamination of all sempliag equipment must also be
included.

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

Itemas 2-20 and 2-24 - Where is the break area? what pro-
cedures must the sampling team follow before break? Will
workers totally de-con before break? SOP's for these
activities must be included.

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

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

"Por situations where TCDD contamination is low
(e.g., exposure to dust contaminated with low
levels of TCDD), air purifying respirators
should provide sufficieat protection...”

“Where quantities of materials highly contami-
nated with TCDD have been released and have
contaminated an ares (e.g., production acci-
dents), all workers who may be exposed to TCDD
should wear respirators that consist of a self-
contained breathing spparastus with a full
facepiece operated in pressure-demand or other
positive pressure mode.”

The level or levels of respiratory protection {(based upon
type of site activity) must be clearly presented along with
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justification and rationale. A decision must bde made as to
which guidance/criteria will be used on-site.

As stated in the Work Plan, air-purifying rescirators will be
used when doing all assessment activities excent drus and
tank opening and sampling. This decision is b»ased on indus-
trial hygiene datas obtained on siailar projects Sv both IT
Corporation and other companies doing assesszext activities
and mitigation work., The industrial hygiene zroup of IT
Corporation just completed sampling in Missouri where activi-
ties, such as bulldozer operation and excavatioa, would
generate a higher level of exposure than this wnderstanding,
and Senults showed nondetectable exposures (at 0.15 to 0.35
ng/m”’). Since activities on this site are primarily assess-
ment with procedures established to eliminate, or -:inimize,
dust generation, we are confident that air-purifyving respir-
ators will be adequate., As nentioned in the Work Plan,
employee exposures will be monitored and if levels of dioxia
are detected at or near the permissible exposure limit, air—
supplied respirators will be required. Also, if the
industrial hvgienist on site notes any operation wvhere sig-
nificant exposures could occur, air-supplied respirators will
be required., We feel this procedure is consisteat with NIOSH
Intelligence Bulletin 40.

Items 2-24 and 3-23 - The methodology for sezregatiog drums,
e.g., labeling or moving, procedures for automatic ssmapling
and procedures for sampling bulged drums should be expanded
and detailed, for example, preparation of stagiag area,

etc. All activities regarding the drums, insile and outside
of the buildings, nust be perforwed in self coatained breath-
ing apparatus. Further, prior to and during these
activities, HNU/PID monitoring must be conducted.

The drum opening procedure has beea amended per appendix C.2.

Item 2-31 - The New Jersey Department of Health will attempt
to prioritize the writing of the hazardous substances fact
sheets if Dimsond Shamrock can provide the list of expected
chemicals as soon as possidble.

The rav material and finished products are per Question 2-16
response,

Items 2-37 and 2-38 - The spent carbon units will constitute
a hazardous waste and on-site storage/control sust de
indicated. :

The sctivated carbon (CANSORB) units are approzimately the
size of & standard $5S-gallon drum. The speat wmits will de
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potentially contaminated and will be considered a hazardous
waste, As these units are replaced, the spent uynits will be
placed in H-size overpacks and stored on site for later
remedial action,

Item 2~38 - The elevation for the 100-year flood should be
determined and appropriate protection be provided,

The eatire site lies within the 100-year tidal floodplaia.
Flooding at this level, however, has nat been observed ia
this century. According to the Bureauv of Floodplain Manage-
ment, the 100-year tidal floodplain elevation was only
established within the past five years. Occupancy of the
site began long before that determination. As with all other
properties in this district, no additional protection is
planned.

Item 2-38 - Prior to the use of the sump as a ruioff collec~
tion point, the integrity, influent/effluent lines, etc.,
must be evaluated.

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

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 systenm,

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

3-9 - Samples that require special handling should also
include all unknown drua samples, tank samples,
reactor/process vessel samples, etc.

The drus and tank samples will be added to this section.

Ites 3-14 - It is 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 dsta 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 obstructions at the BD Lister Avenue site do
not have a major effect on the wind flow patterns on-site.
During large-scale svioptic flow patterns, the wind direction
and wind speed at bozh sites should bte comparable,

Off-site wind speed and direction data from the National
Weather Service Office at Newark Inter=ational Airport will
be obtained for the duration of the szadv, These data will
be compared with on-site wind speed and direction data to
correlate the area-wide air movements that affect background
air pollution levels within the study area to the local air
movements that affect the dispersion of air pollutants near
the project.

Item 1-154 - Based on historical records, coasideration should
be given to include sanmpling parameters for materials which
were used or stored oosite, such as feedstock material, by-
products, chemical process intermediates, support material,
etc. Please specifically list these parameters in

Section 3.1,

The following table lists parameters to be sampled in ambieat
air., This list includes all pesticides and other chlorinated
organics that were products at the Newark site.

AMBIERT AIR PARAMETERS
CHEMICAL COMPOUNDS AXD METALS TO BE MEASURED

Metals

Lead Cadmiun
Manganese Ziac
Copper Irom
Vanadium Nickel

Volatile Organic Compounds (voC's)

Vinyl chloride Tetrachloroethylene (PERC)

Vinylideae chloride Chlorobenzene
Methylene chloride Ethylbenzeae
(ME chloride)

Chloroform a-Xyleae
1,2-Dichloroethace p-Xyleae
Beazene St yreane
Carbon tetrachloride o~Xyleae

Trichloroethylene (TRIC) 1,1,2,2-Tetrachloroethane

1,4-Dioxane o-Chlorotoluene
1,1,2-Trichloroethsne p~Chlorotoluene
Toluene p-Dichlorobenzene
1,2-Dibromoethane o~Dichlorobenzene
Nitrobeazene
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Polvevelic Organic Compounds (PAH's)

Benzo(k)fluoranthene Anthracene
Benzo(a)pyrene Fluoranthene
Benzo(ghi)perylene Pyrene
Indeno(1,2,3-cd)pyrene Benz(a)anthracene
Coronene Benz(ah)anthracene
Phenantrene Chrysene
Tyiphenylene Perylene

Benzo(b) fluoranthene

Pesticides and Other Chlorinated Organics

Hexachlorobenzene (HCB)

dichlorodiphenyl trichloroethane (DDT)

Ovex, Multicide

p-chlorophenyl-p-chlorobenzene sulfonate (X101)
2,5-dichlorophenyl-p—chlorobenzene sul fonate (Compound 923)
1,1,1-trichloroacetaldehwde (Chloral)
benzenesul fonyl chloride (BSC)
p~chlorobenzenesul fonyl chloride (BCBSC)
p—chlorobenzene sulfonamide (BCBSA)
4,4,-dichlorodiphenylsul fone (44-DDS)
p-acetylaminobenzene sulfonyl chloride (PAABSC)
p~methoxy benzenesul fonyl chloride (PMBSC)
2,4,5 trichlorophenoxyacetic acid (2,4,5-T)
sodium 2,4,5-trichlorophenate

sodium trichlorophenate (NaTCP)
Monochloroacetic Acid (MAC)

2,4-dichlorophenol (2,4 DCP)

dichlorophenol (DCP)

Trichlorophenol (TCP)

1,2,4,5 tetrachlorobenzene

Asbestos

Tetrachlorodibenzo dioxin (2,3,7,8 TCDD)

Item 3-14 - We are requesting that one of the ssmplers be
modified by adding & 10um, 50X particle cut size, size selec-
tive inlet instead of 15 um as indicated in the Work Plan.
The current sampling being conducted by the NJDEP at the
Newvark Boys Club uses the 10um cut-off to permit comparison
wvith the propsoed new national ambient air quality standard
for particulate matter.

One high-volume sampler will be equipped with a PM-10 Hi-Vol
Size Selective Inlet manufactured by Sierra-Andersen to
collect particles smaller than 10 micron. Inhalsble particu-
late satter and metsls will be determined from this filter.
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Item 3-!%1 - The molification of the high voluae sapler is
unacceptable. The sampling procedures as outlined ia Section
4.5 of the report should be followed. Modified saspling
methods a:e nmot valid, Sample trains should not be modified
and combized,

Sample collection will be accomplished using one Model UVZH
TSP high-vol use air sampler, one Model UV-1lH IPM~10 selec-
tive high~volume air sampler, one Model PS-1 PUF sampler, one
Model 155 i Flo Asbestos Sampler, and individual Tenax and
Spherocard saapling trains.

Item 3~14 - The extraction method and analytical wmethod are
not listed ia Table 3.1-2, as stated in the text.

The text should read, "Ten paraseters 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, aod detection limit. Extraction

and analytical procedures are described in detail ia Section
4.5 (Pages %£-650 through 4-854) of this report.”

Items 3-18 -~ We are concerned that the proposed analytical
methodologv for collecting sasples for PAR's, TCDD aod pesti~
cides will mot provide an adequate sample size for

analysis. Therefore, we are requesting that you coasider
taking iodividual samples for the PAH, TCDD aod pesticide
analysis, We are especially coocerned about the TCDD anal-
ysis. The need for compositing can be assessed following the
results of the initial TCDD coaceatration,

It is stated that within the 30 day sampling period, tea (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 conceran for the methodology used for
choosiag the days to be sampled.First, it is ieportant that
the 10 sanples that are subjected to the chemical analysis
include the days that the NJDEP sasuples at the Newark Boys
Club., These sanples are collected on the national every-
sixth-day schedule for particulate saupling.

Second, coucentrations of TCDD may not be directly correlated
to the highest total particulate concentratioas. This is
because fogitive emissions of soil contaminated with TCDD
would most likely occur on days with soderate to strong vinds
which do mot necessarily correlate with photochemicel smog
incidences or general poor dispersion conditions associated
with atmospheric inversions. Therefore, wve are requesting
that each sample taken from the hi~volume sampler should then
be ranked for their concentration of iron and sanganese.
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The TSP sampler will sample a total volume of 2,000 cubic
meters of air, The PUF sampler with prefilter will sample a
total volume of 290 cubic meters of air. These sample vol-
unes with the proposed analytical techniques will enable
detection limits of (1) 10 pg of TCDD/cubic meter of air, (2)
0.1 ng of pesticides/cubic meter of air and other chlorinated
organics, and (3) 0.1 ng of PAH/cubic meter of air.

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

Item 3-18 - The top ten (10) days should then 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, modifications to this approach will be presented by
NJDEP to ensure that the maximum number of samples requiriag
chemical analysis does not exceed 10,

See previous response,

Item 3-18 - Specific information on the instrusentation to be
used for measuring and recording wind speed and wind direc-
tion should be provided. Also, the placement of the
weteorological instrumentation and air sampling equipment oa
top of the office building require justification.

A Climatronics Mark I[II wind measuring system will be used to
measure wind speed and direction on site. The iastrument
will be placed on a [0-meter tower. Specific loation will be
decided on site ensuring it is unobstructed and outside of
building wakes.

Item 3-19 - The procedure outlined for sampling VOC's is for
flue gas from hazardous waste incinerators or other similar
combustion sources. Revise sampling method to an EPA
approved ambient air sampling merhod for VOC's.

We are unavare of any EPA-approved method for ambient air
sampling for VOC's, therefore, we have proposed to use the
same sanmpling methods used during the ATEOS/New Jersey study.

Item 3-19 - The text states, "phase contact microscopy” will
be performed for asbestos analysis. This should read, "phase
contrast microscopy."

Text will be corrected to read, "phase contrast microscopy.”
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Izes 3-20 - Quality Assurazce/Quality Control requiremeats
for meteorolozical data needs to be presented., CGCuidelines
are presented in an EPA dotument, "Azbient Monitoring
Guidelines for Preventiorn of Significant Deterioration", EPA
450/4-80-12, Yovember 1933. Ar a oinimum, daily calidration
of the wind speed and direztion instrumentation should occur.

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

Irem 3-22 ~ Rzference should bde specifically made for
statistical calculation of precision and accuracy to the
relevant section of Title 40, Part 58 of the Code of Federal
Regulaticns. As part of the QA/QC, filters spiked with lead,
PAR's aad other metals are availadble from EPA and che
Kational Bureaa of Standards. A field bdlank, a duplicate, a
spiked blank and a matrix blank should be included.

Filters spiked with metals and PAH's will be obtained from
EPA or NBS. & least oae field blank, one duplicate, one
spiked blank, and one martrix blank will be included for
aaslysis,

Item 3-25 - Ia Section 3.3 Buildings, it is stated chat the
extent of contamination mast be documented ..... in order to
provide the design basis for a decontamination program. This
statement is oremature and should be restated ....."potential
decontamination or subsequeant total remedial action”.

The statemear in Section 3.3, Buildinegs, is acknowledged for
revrite to read, "The exteat of coatamination must be docu-
mented . . . . . in order to provide the design basis for a
potential decontamination program or for total remedial

action."” Work plan reissve of this page and any other will
be at one time only, after all comments and concerns are

addressed and finalized between NJDEP and Diamond Shamrock.

Item 3-25 ~ In all cases, wvhere sufficient sample weight/
volume is availadble, an actual sample should be takea in lieu
of a wipe smsple.

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

Item 3-28 - Shallow channel chip samples must alsa be taken
at the top of exterior walls (office building and varehouse).
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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,

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

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

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

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

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

Tanks to be used for the storage of potentially contaminated
and decontamination water will be hwdrostatically tested with
water to ensure thelr integrity. Test methods and results
will be supplied to NJDEP,

Itew 3-35 - Openings of tanks must be perforwed in self-
contained breathing apparatus with volatile organic and LEL
monitoring/with appropriate protective clothing,

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 iadicator,
with operations suspended if levels of 10 percent of the LEL
or concentrations sbove 500 ppan 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 worm
during heavier work activities, such as core
drilling, drum handling and ssmpling, and
saupling of tanks, will bde:
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~ Medium to heavy PVC suits with hoods

- Viton or equivalent gloves with a neopreae
outer glove

= PVC boors

- Hard hat with 'chin strap'."

Page 2~22 - "Monitoring will be conducted
prior to and duriang sampling of drums and when
opening tanks in the tank farm. The instru-
aents used will be a HNU/PID and combustible
gas indicator (Gas Tech GX-3A). If concentra~
tions of gas or vapor exceed S00 ppm, when
using the HND/PID, or 10 percent of the lower
explosive limit, when using the combustible
gas indicator, operations must be suspended
and the health and safety coordinator
contacted.”

Item 3-38 - What does pump packing glands measn in
Table 3-5.1-1?

In both the raw waterial and finished product tank farms, the
most likely source of contaminants is the area beneath the
traasfer pump seals., Chemicals transferred by ceatrifugal
pumps often leak at the point of contact between the moving
shaft and the stationary casiog of the punp. Two types of
seals, packed and mechanical, are typically used on pumps.
The reference referred to in Table 3-5.1-1 as "Pump 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.

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

Proper sampling techaique to determine if leakage has
occurred from buried drain or sewver 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 dust formation and the poteatial of disturbiag a line with
questionsadle material content. The proposed soil and ground
water saspling program should identify potential leak areas
and the proposed sewer sawpling will assess sump and line
coateat for the remedial plan.

Itew 3-39 ~ Indicate the criteria that will be used for
compositing of soil samples. Detail exactly wvhat will be
composited,
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Due to the large volume of soil reguired for analysis
(approximately 900 grams), it will be necessarv to composite
vertical intervals of the borehote. This will be accom
plished by combining continucus sanples to achieve the
desired sample amount., It is aczicipated that this composite
sample length may be as much as 1% inches for samples to de
split with NJDEP. In no case will samples be composited that
include lithologic changes or accear visually to have dis-
tinctly different characteristics.

A portable bench will be brought to the location of the
boring, The surface of this bench will be covered with
heavy-duty alu=minum foil that will be discarded after each
composite has been performed. The samples will be placed on
the foil, crumbled by hand to a coarse granular consistency,
and combined into a single pile. This pile will be quartered
with a clean knife and recombined by overlapping opposite
corners. A second division into quarters will be performed
witt opposite (i.e., northeast-southwest quadrants combined
and northwest-southeast quadrants combined) portions
subsequently placed into separate sample 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 i1f they were present. The method IT proposes to use
reduces air coantact during the handling of the sample.

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

Item 3-39 - The method as stated is inappropriate for
compositing due to the unknown degree of homogenization
achieved; coasider the use of a stainless steel blender. The
mwixing and shaking of soil sawples that will require volatile
organic compound analysis is unacceptable,

Ansvered Itea 3-39 above.

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

The shallow samples (0 to 24 inches) will be taken with a 6-
inch-dismeter post-hole digger, 3-inch~-diameter bucket auger,
or spoon. All samples deeper than 24 inches will be taken by
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split-spoon or Shelby tube. River sediment samples will be
taken with a Hvorslev sampler or dip sampler.

Iten 3-39 - Specify decontamination procedures for sampling
equi pment .,

Refer to Appendix A.3,

Item 3-40 - What is meant by refusal considering the various
types of drilling equipment?

Re fusal by any tvpe of drilling equipment occurs when the
hole is no longer able to be advanced. In the shallow
subsurfce borings, refusal may be due to debris contained in
the fill (e.g., bricks, wod, concrete). Refusal is not
anticipated in deeper borings. Refusal will result in the
movement and redrilling of a hole.

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

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.

Item 3-40 - The geotechnical evaluation, consisting of the
soil sampling at depth, other than the near-surface soil
sampling (0 inches is 50 inches), should consist of a three
phase approach, as follows:

Phase I ~ Drilling of soil borings designed to delineate on~
site stratigraphy 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 quality. In addi-
tion to the five (5) shallow wells presented in the Work
Plan, the following additional wells should be installed:

a. One located slong the western boundary of the site
between monitor wells No. | and No. S,

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

€. One located along the southern boundary next to the
office building.
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Phases ! and Il can be combined i.e., allowing the cooversion
of a boring (hole) to a monitoring well.

Phase 11{ - Following the completion of Phases 1 and 1!, and
sudsequent to the receipt of analvtical data for soil/!
groundwater, determination of location{s) and specifications
for deeper borings and/or monitoring wells (i.e., 25 fr., 35
ft. and 100 ft.) if needed, should be undertaken,

Phase I will include drilling of soil borings at each of the
locations proposed for shallow monitor wells to delineate on-
site stratigraphy through the bottom of the silt laver.
Physical characteristics of the silt layer will also be
tested. This testing is anecessary to evaluate the
geotechnical concerns associated with certain remedial
actioas.

Phase I borings will be advanced to the top of the silt layer
vith hollow-stem augers. Coatinusus split-spoon samples will
be taken as the boring advances. Upon reaching the top of
the silt layer, hollow-stem augering w#will be terminated and
wud rotary advancement will begin. The augers will be sealed
iato the top of the silt and the rotary drilling will take
place through the auger string. Continudus split-spoon or
Shelby tube samples will be taken for the entire thickzess of
the silt. These will be used primarily to study the >hysical
properties of the silt. Ar the base of the silt, drilliag
will be halted and the boring will be filled with cemeat/
beatonite grout to the ground surface,

The grout will be placed at the bottom of the boriag by the
use of a tremie through the hollow-stem augers. As the
surface of the grout rises ia the boring, the augers will be
withirawn at a rate that saiatains a msiniaum 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 Faase Il monitor well. With
accurate information about the stratigraphy overlyiag the
silt, placement of the well at the top of the layer will be
possible. This boring will be advanced with hollow-stea
auvgers.

Mdditional Phase II monitor wells requested ((a) aloag the
wvestern boundary of the site between MWl and MWS, (b) along
the eastern boundary of the site betweea MW) and MWA, and (c¢)
along the southern boundary aext to the office building] will
be installed. Well locations will de selected in coasulta-
tion with the NJDEP geologist and noted on the site map.
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Subseguent phases of the investigation, 1f needed, will be
determined following receipt of the analytical data for the
s80il/ground water samples tested.

ltem 3-40 - In order to determine the site's stratigraphy,
split-spoon sampling should be taken for the total depth of
all borings and wells,

Contiauous samples will be obtained for the total depth of
the profile az each location for borings/wells within an
spproximately 15-foot-diameter circle. Samples will bde
obtained with split-spoon samplers or tube samplers.

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

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 NJDEP.

Item 3-43 - The installation of 211 soil borings and monitor
wvells should be conducted to minimize vertical cross-
coarzanmination., Specifically, the use of hollow-stem auger
drilling is of concern to this department., In fill nmaterial,
suger drilling can create a very unstable bore hole, particu-
larly 1f debris entangles the equipmeat. This situation can
cause the bore hole to be ripped apart, thereby setting off
an uncontrollable collapse of material iato the hole,.
Accordingly, "chop and wash" drilling is the department's
preference for all soil borings and monitor wells at the
site. However, we will allow the final selection of drilling
wethodology for the shallow wells (Phase 1) to be determined
by Diamond Shamrock in conjunction with the NJDEP geolo-
gist. During the drilling operations, a NJDEP geologist will
be oa-site verifying cowpliance with the Work Plan. We
require that a experienced geologist representing Dimmond
Shamrock be preseat at each drill site providing strict
assurance, in the form of a certification, as to the depth of
well/borings and sawple locations. If problemss are
encovatered duriag the drilling operations, the department
geologist may fiad it necessary to stop the operation and
subsequently discuss the situation with your on-site person—
nel, making modifications/ad justments in the drilling
uethodology as necessary.

The preferred method of drilling remains large-dimeter,
hollow-sten auger advancement. This method of drilling is
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tbe only one practically available that will allow sampling
without the use of 2rill fluids which provide the potential
for cross contaminatioa. The potential far encountering
dedris that could cause catastrophic collapse of the boring
exists for all drilling nethods. 1The additional risk created
by the larger diamater of the hollow-stem acgers is minimal ——
compared to the poteantial loss of informatioa and cross
coatamination that is likely to occur with "chop and wash"
techniques,

An experienced geologist will be present with the drill rig
. at all times. It will be his responsibility to observe,
describe, and log each sample. These logs will be reviewed
and verified by the project geologist supervisiag the
e iavestigation. An experienced geologist will be present on

the site at all rimes providing confirmatiom of subsurface
- conditions ia the form of signed boring logs. If so desired
by NJDEP, all logs will be approved st tbhe ziwe of drilling
by their geologist. Should problems be eacowatered duriag
drilling, the recommendations of the NJDEP geologist will be
comsidered,

MISCELLANEOUS RECOMMENDATIONS
Question: Irem i - All moaitor wells should be 4 inckes ia dimeter.

. Response: %o loss of drilliag inforsation, sampling convenieace, or
available sample quantity are aaticipated doe to the instal-

- lation of two-inch-diaseter monitor wells. A substaatial
reduction in the time required for the iavestigation and
improvement in coatrol of the borehole can be realized by the
ase of these smaller diameter wells. The wells will be
gravel packed and slug tests can be performed in the two-
iach~-dismeter well screeas. The two-inch wells proposed also
bave a history of being used at other New Jersey sites.
Additionally, the smaller wells will decrease exposure by
minimizing volume of msterials generated amd stored on site
duriang drilliang (soils and wvaters) and purgiag waters duriag
sampling. Thus, the ¥ork Plan proposed remains. Two~inch-
diameter screens and casings will be installed as monitoriag
wells,

Eeltion: Item ii - All P¥C well cisings and screeas should have
threaded joints and should not be glued.

- Response: As stated in the Vork Plan submitted (Page 3-43), all well
casings and scteens will have threaded, flesh joints and will
sot be glued.
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Item iil -~ Bentonite pellets should not be used above the
gravel pack because of the possible high chloride content of
the groundwater.

Bentonite pellets remain the preferved method of sealing
wells above the gravel pack. Work performed in the labora-
tory of Woodward-Clyde Consultants and information from
bentontite suppliers shows that sufficient expansion will
occur and be maintained to adequately seal the wells at the
salinities expected. Should other methods be required (chem
ical grout, bentontite with additives), chemical interfer-
ences may be introduced that could offset or mask actual
contamination,

Item iv - All wells must be gravel packed.

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

Item v - Neat cemenr (5.2 gal. vater/94 1b. bag) should be
used for grouting.

The neat cement mixture recommended for gronting will be very
difficult to pump by ordinary means, making introduction at
the appropriste location in the well difficult. Neat cement
with no admixtures will shrink 3s 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
cement/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,

Item vi =~ All shallow wells should be screened acroas the
water table.

All Phase Il wells will be screened with the entire satursted
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 bdbe shortened to allow
for the seal and the cement collar at the ground surface.

Item vii - The Work Plan must state the proposed lengths of
all well screens.
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Based on previous stratigraphic information obtained at the
site, the expected lengths of the Phase [I well screens will
range from five to eight feet. The wells will be screened
over the entire saturated thickness and above the water table
in the shallow aquifer when possible.

Item viii - All outer protective casing should have vent
openings.

All protective casings will be fitted with vent holes, as
stated in the Work Plan.

Item ix - The drain hole on the outer protective casing
should not be at ground level,

The drain hole will be located approximately 0.5 foot adove
the surface of the ground in all protective casings.

Ttem x - The outer casing for double-cased wells should be
steel.

The outer casing for double-cased wells should not be steel
due to possidle corrosion from the low soil pH conditions
expected at this site. Metals and annealing/alloyiang contam—
inants can be mobilized in this situation, masking or
interfering with chemical analyses. For this reason, PVC
will be used for the outer casing in all wells, The PYC
casing will be encased in grout to reduce exposure to the
s0il and ground water. ’

Item xi - All wells must be developed upon completion for a
minimum of one hour or to yield a turbid-free discharge.

All wells will be developed for a period of a minimum of one
hour or until a turbid-free discharge is obtained. The
clarity of the discharge will be deterwined by the project
geologist with coansultation from the NJDEP geologist.

Item xii - The two scheduled samplings of the monitor wells
should be spaced further apart than one week. Wells should
be resampled at three week intervals to evaluate/compare
results on both spring and neap phases of the tidal cycle.

The two scheduled samplings of the monitor wells will bde
separated by three weeks to evaluate/compare results on both
spring and neap phases of the tidal cycle.

Item xiii - The Work Plan should clarify what is wesnt by the
collection of composite water samples from the monitor
wells. This procedure is normally not acceptabdble.
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Response: No composite water samples are proposed to be taken, 2 &
- J
Question: 1Item xiv - The abandoned on site production well should be

sampled for the same parameters as the wmonitor wells,

Response: The abandoned on-site production well will be sampled for the
same 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 uncoasolidated wells
for your use and information.

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

ggestion: Item xvi ~ PVC boilers must not be used. Teflon or stainless
steel only, dedicated, laboratory cleaned prior to sampling.

Response: Laboratory-cleaned PW 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.

gge-tion: Item 3-58 -~

1. A longitudinal transsct osa the southern bank of the river
should be employed to approximate downstream aearshore
migration of contasinaton (See Attachment 1). The sta-
tions on thc transect shall be located at a fixed
distance from the southern bank or break water.

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

Response: Analyses of the Passaic River sediments by the NJDEP and/or
the USEPA liave confirmed the presence of TCDD in the Passaic
River in the vicinity of the project site. Based on these
data, a river sediment sampling progrsa has been developed to
further assess off-site migration of TCDD, the exteat of TCDD
contamination in the Passaic River, sad the presence of
priority pollutants in the Psssaic River sediments.
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Thirty-five river sediment samples have been obtained and
analyzed for TCDD by the NJDEP and/or the USEPA. Fifteen of
these 35 samples were collected from five transects across
the Passaic River, Based on a review of the analytical
resulits from these samples, a supplementary sampling program
has been developed (see Figure D-5, Appendix D)., Sediment
sauples will be collected from a 4,800-foot stretch along the
south banik 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
locatiocns of these three transects should complement the data
obtained from samples obtained from the five transects sam-
pled by the NJDEP and/or the USEPA. Samples will be obtained
from three locations aloag each of the three proposed
transects. These locatioas are the north bank, center, and
south bank of the Passaic River., Diiscrete ssmples from zero
to 12 ioches and 12 to 2% iaches will be obtained frowm each
of these sample locatioas,

Samples will also be collected along the south bank of the
Passaic River at 200-foot increments for a distance of 1,200
feet, both up and dowa river, from the center of the project
site. Additional samples will be coilected at 400~-foot
iatervals at a distance of 1,200 to 2,400 feet up and down
river from the center of the site.

Each of the 27 sasple locations described above will serve as
a collection point for a sediment sample from zero to 12
inches ia depth. At an additional 13 locations, sediment
samples will be obtained from a depth of ]2 to 24 inches.
Seven of these deeper samples will be obtained from the south
bank of the Passaic River, three will be obtained from the
center of the Passaic River, and three will be obtained from
the north bank of the Passaic River. Sediment samples
obtained from locations previously sampled by the NJDEP
and/or USEPA aloang the south bank of the Passaic River may be
held for future analyses.

A total of 36 additional sediment samples will be obtained
from the Passaic River and analyzed for TCDD during this
supplementary ssmpling program. The snalytical results from
these 36 samples will de used vith the results from the 35
samples previously collected by the NJDEP and/or USEPA (for a
total of 71 semples) to evaluate the extent and migration of
TCOD ia the vicinity of the 80 Lister Avenue site and should
provide a statistical assessment of TCDD contmmination having
an 80 percent confidence intervsl,
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To provide information describing the presence of priority
pollutants in Passaic River sediments, 15 of the 36 addi-
tional sediment samples will be submitted for analysis of the
129 priority pollutants plus 40 other identified constitu-~
ents. The locations of these samples, shown in Figure D-5,
have been selected based on knowledge of prior operations at
the 80 Lister Avenue site and the nature of the Passaic
River,

A biased ssmpling 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 sediments as compared to random or systematic
approaches, If the analytical results from these initial 15
sediment samples indicate the need to further characterize
priority pollutaats in the river sediments, a phased, supple-
mental sampling program will be developed based on the
analytical cresuolts of the initial program, identified coo-
stituents of concern, and a statistical assessment of these
dats to the exteut DSCC and NJDEP mutually agree on the need
for assessment and expansion of the Passaic data based on
DSCC's impact through 80 Lister Avenue operations.
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APPENDIX A
HEALTH AND SAFETY PROTOCOL EXFANSION

A.l  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 (mobile and portable) will be decon-
taminated before leaving the site contamination
zoae, See the following Sampliag Equinment
Decoat=mination Plan.

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

Ambient air wmonitoring will Le 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 ca 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 drilliang
operations to keep dust levels at a minimum. A
Hudson Sprayer, filled with water, will be utilized
to wvet the ground before drilling and on an
iotermittent basis during the drilling activities.

Ooce drilling is complete, the contaminated material
(pavement, concrete, soil, rocks, etc.) will be
sprayed with a water mist (utilizing the Hudson
Sprayer) and the material loaded into a properly
labzled 55-gallon salvage drum. The drum will be
sealed when loading is complete. The ares of
drilling will be returned to stabilization, that is,
tecover the drilling area with the fabric wembrane
that vas moved in order to drill.
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Disposal will be addressed in the remedial plan.
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In the unlikely event that there is an emergency which could affect the

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

o,

. appropriate:
§ , Police Department, Newark 201-733-6007 or
3 East District, Lt. Peake 201-773-6190
i Newvark, New Jersey
'%’ ’ Fire Department, Newark 201-733-7400
¢ Fifth Battalion
i , Newark, New Jersey
v Sgt. John Ouweleen 201-465-8076 or
H Office of Emergency Management 201-465-0891 or
3 , State Highway Department 201-465-099! or
3} Apt. 3B, 17 Riverview Drive 201~-465-0995
3 Newark, New Jersey
1
l New Jersey Department of 609-292-2885
. Environmental Protection (NJDEP)
= CN4O2
~ ’ ‘ Treatoa, New Jersdy
. » .
: V.S. Coast Guard 800-424-8802
‘ A‘ Emergency Response Numbers
! NJDEP 609-292-7172
! ‘ USEPA 201-548-8730

i
!
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1T CORPORATIO

June 15, 1984

T0: M. H. A. Pullum %/14

FROM: Dr. T. C. Marshall

SWBJECT: PERMISSIBLE EXPOSURE LIMIT TO CHLORINATED DIBENZO-P-DIOXIN
AXD DIBENZOFURAN DURING CLEANUP OPERATIONS

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

INTRODUCTION

1T Corporation is committed to maintaining high standards of safety in the
workplace for its employees., This is evidenced by IT's extensive safety and
health training programs, the number of technical professionals in the [T
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
dioxin/dibenzofuran atmospheric exposure limit of 0.5 ng/m3 in the
workplace curing cleanup operations. This is 2 guideline and is subject to
change depending upon health and safety considerations on each individual
c¢leanup project. Furthermore, the exposure limit is subject to refinement
as new information on dioxin and the related dibenzofurans becomes

available.

The term “dioxin® is widely used for the chemical family of 75 chlorinated
didbenzo-p-dioxins, and quite often the term i{s meant to imply a single com-
pound, 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCOD). TCDD {s the most toxic
of this class of compounds, is a known animal carcinogen, and is the one
with the most exisitng toxicological data. The chlorinated dibenzofurans
are 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 is available
indicates they may be about ten times less toxic than the dioxins, The
2,3,7.8-tetrachloro isomer (TCDF) is the most toxic of the didenzofuran
serfes. For these reasons, the dioxin/dibenzofuran exposure limit refers to
TCDO equivalent exposures, and was determined using TCDD toxicity data,

Regional Ottice
IT Corporation » 312 Directors Drive - Knoxville. Tennessee 37923 « 615-690-3211
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Before discussing 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 will be used only for downgrading respiratory protection
from air-supplied respirators to air purifying, which absorb hydrocarbon vapors
and filter 99.9% 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 is 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
dioxin/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 TCOD 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. Qbviously, 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 more
than two orders of magnitude, illustrating the imprecision associated with
health risk assessments.

The Center for Disease Control (CDC; 1982) estimated that a daily intake of
0.002 to 0.1 ng TCDD/day for a 70 kg man was associated with a 10-6 cancer

risk factor (that is, one excess cancer per one million population after a
lifetime of exposure). This range represents the 95% confidence interval

using the linear de-ived muitistage model. The Environmental Protection Agency
(EPA; 1983), using several different risk assessment models, produced a dose
range for Aifetime daily human TCDD intake of 0.02 to 0.6 ng/day to be associated
with a 10°° cancer risk factor.

Taking a value in the middle of this range 8f estimates yields lTifetime dafly
1ntak§ levels of 0.05 ng TgDD/day for a 10°° cancer risk and 0.5 ng/day for
a 10" risk factor. A 10°° risk is an appropriate level of consideration

for the workplace, since the work force, on the whole, is more healthy than
the general population, is not comprised of the very young or quite elderly
age group, and 1s 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 TCOD/m3 converts to a daily

human exposure of 5 ng, assuming a 10 m3 breathing volume in an 8-hour work-
day, Assuming a respiratory tract deposition fraction of 75%, the TCOD dose
would be 0.05 ng/kg/day for a 70 kg person, This is 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. Dioxin/diben-

zofuran cleanup efforts are not a continuous daily activity, Thay are tem-

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 in
years that add up to a significant portion of a person's life span. Even if
the same individuals are employed in the long term for dioxin/dibenzofuran
cleanup, the occurence of these assignments to date are infrequent encugh 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 tha% the TCDD elimination half-l1ife is 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-term human exposures may be entirely inappropriate,
especially if the chemical, such as dioxin, is thought to act primarily as a

promoter.

As with any suspected carcinogen, exposure of employees should be limited to
the fullest extent reasonable regardiess of the PEL. Furthermore, this PEL
is proposed as a guideline for short-term dioxin/dibenzofuran 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 permissble exposure limit,
Similarly, a lower dioxin limit may be appropriate where multiple chemical
exposures are probable, especially if liver toxicants having long residence
times in the body are involved.

D143CDC-1
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A.3 DECONTAMINATION AREA PROTOCOLS

Personnel Decontamination Layout (Station lndex
Numbers)

Decon Area Diagranm

Personnel Decontamination Sequence (Step by Step)
Sampling Equipment Decontamination

Protective Clothing for Decontamination Workers

Potential for Modification
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Station

——Y -

Station
Station
Station
Station
Station
Station
Station
Station

Station

Station

Station

A. PERS™WNEL DECONTAMINATION LAYOUT
S$TATION INDEX NUM3EX5)

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

EXCLUSION ZONE

1 Segregated Equipment Drop (to table or decon pad)
-X--—Hotline Perimeter Boundary----X X X X----X
2 Total wash (scbmersible pump/drums)

3 Total Rinse {submersible pump/drums)

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

5 Outer Glove Removal (into bucket)

6 Suit/Boot Removal (disposal of Tywek into bucket)

7 Tyvek Bootie Donning

8 Respirator Removal (into bucket)

9 Iloner Glove Removal (in bucket for disposal)

10 Inner White Twyvek R:noval and Bootie Removal (ian bucket
for disposal)

i1 Shower

12 Locker Room

Out
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Station 1:

Task:

Equipment:

Statiosa 2:

Task:

Equipment:

Task:

Equipment:

Station &:

Task:

Equipment:

A-S

PERSONNEL DECONTAMINATION SEQUENCE (STEP BY STeP)

Segregated Equipment Orop

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

l. Various sized coazainers
2. Poly drum liners (4 to 6 mil)
3. Poly sheeting

Total Outer Protective Clothing Wash

Scrub suits, boots, and gloves thorsughly with solution
and zoft bristle scrub brushes.

1. Vash tubs

2. Decon solutiona or detergent/wvater (example:
phosphate)

3. Hudson Sprayers

&. Garden hose and pressure reducing nozzles (minimize
overspray coatamination)

5. Long handled soft bristle scrub brushes

6. Submersible pump

7. Recovery drums (17C)

trisodium

Total Outer Protectiwve Clothing Riase

Total rinse with large amounts of wvater.
necessary.

Bepeat as

1. Wash tubs

2. Rinse water {(gardenm hose and pressure reduciog
aozzles)

3. Pudson Sprayers

&. Submersible pump

S. Recovery drums (17C)

Tape Removal

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

1. Buckets
2. Poly drum lisers (4 to 6 ail)
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Station 5:

Task:

EqQuipment:

Station 6:

Task:

Equipaent:

Station 7:

Task:

Equipment:

Station 8:

Task:

Equipmeant:

Station 9:

Task:

Equipwent:

Station 10:

Task:

Equipeseat:

A-6

Outer Clove Removal

Remove outer gloves and deposit in container with plastic
liner.

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

Suit/Boot Removal and/or Disposal (Tyvek)

Remove suit inside out and deposit into a plastic~lined
coantainer. Remove pants and boots as one. Place ia
separate containers. Use bootjack to aid in boot
removal. Keep liner white tyvek on.

1. Buckets

2. Swmall aluminum ladders (seats)
3. Poly drum liners (4 to 6 mil)
&. Bootjack

Tyvek Bootie Donning

Put oa white Tyvek booties over socks.

L. Same aluminum ladder as ian 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)

Taner Glove Removal

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

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

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 wmil)
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A-7
Station ll: Shower in Decoa Trailer
Task: Thoroughly shower with soap.
Equipment: 1. Soap

2. Disposable and washable towels
3. Buckets
4. Poly drum liners (4 to 6 mil)

Station 12: Locker Room

Task: Don street clothes.

~--Bagged disposal material will be trash compacted, drummed, and remain
on site.

~~Bagged reusable equipment will be taken to the decon pad wvhere it will
be washed, rinsed and hung on metal clothes hamgers to drip—dry.

-~Boots and gloves shall be washed, rinsed, the insides sprayed with
disinfectant and hung oan drying prong racks to drip—dry.

--After all protective equipment has been decoamed, it will be brought
to the drying building. Boots and gloves will be transferred to the
drying racks within and che suits hung on poles.

——Cleaned respirators will be laid out neatly oa the screen shelving to
dry.

~-During breaks all protective equipment other tham outer/inner suits
and boots will be removed. Suits will be unzipped to aid the cooling

process.
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D. SAMPLING EQUIPMENT DECONTAMINATION

l. Decontamination Pad

A specially constructed decontamination pad will function as a washdown
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 is shown in rhe layout of the decon area

(Pigure 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
(drivea) onto the planks and the wash/-inse 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 collectéd 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 ccllection

basin, Equipuwent will then be placed on a poly-covered area on the

decon pad to air dry.

2. Small Sampling Equipment Decontamination

a. Small equipment associated with sampling (split
tube samplers, trowels, shovels, picks, chisels,
hammers, other specific samplers, etc.) which
are to be decontsminated prior to reuse or exit
from the work site, will be 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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3.

Large

personnel decon shown in Figure 1, or straight
to the decon pad.

At the decon pad this equipment will first be
washed in & tud co.taining a phosphate-free soap
(Bola® Phosphate Free Soap). A brush will be
used to remove heavy contamination.

Equipment will then go to a freshwater rinse by
submersion,

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

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

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

Sampling Equipment Decoatamination

C.

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

Equipment will first be washed with hot water
pressure spray.

Eq ° ient will then be scrubbed down with soapy
water using brushes and a phosphate-free soap
(Bola® Phosphate Free Soap).

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

Equipment will then be taken to the poly-covered
Area of the decon pad to air dry.
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1.

3.

PROTECTIVE CLOTHING FOR DECONTAMINATION WORKERS

Decon Assistarts (Aid Heavilv Contaminated Workers)

Two-piece mediun weight PVC suits.
Vitoa or equivaleat gloves.

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

Full-face, air-purifying respirator with OV
cartridges and dust/mist prefilters.

Tearavays.

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

Suit, Boot, Glove Washer Personnel

Two-piece, medium weight PVC suits.
Viton or equivaleat gloves (inner gloves).

PVC (polyvinyl chlorida) boots (steel toe, steel
shank).

Safety chemical goggles.
Splash face shield (minimum 8 inches).

Proper taping around gloves and chest cost
closure.

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

Decontsminating Large Equipment Such as Drill Rigs, Etc.

a.

b.

[

Two-piece, wedium weight PVC suits.
Vitoa or equivalent gloves (inner gloves).

PYC gloves (outer gloves).
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d. PVC (polyvinyl chloride) boots (steel toe, Se®p I
steel shank). - ‘EI
e. Airline respirators (full face) supplied with
Grade D breathing air.
f. Tearaways.
g. Proper taping of gloves, chest, coat closure,
and around face piece.
Q. Decontaminating Sampling Equipment such as Trowels, Shovels, Picks
Chisels, Split-Tube Samplers, Etc. Protective Clothing will be the
Same as in E.3
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F. POTENTIAL FOR MODIFICATION

It must be understood that the decontamination system be flexible.
Changes occur on site wvhich can easily be overlooked during planning
stages. Always be prepared to alter (add or delete a step or process)
the decontamination sequence or equipment. Extra decoan equipment
(spares) as well as a local supplier need to be readily availadble for

items such as brushes, rags, soap, buckets, hoses, etc.

The main thing to remewber concerning modification of the decon sequence

is to thoroughly and safely decontaminate regardless of the changes.

Actions must be taken to minimize the contamination in the contamination

reduction zone and eliminate any contamination in the clean zone and

off-site areas. Ar all ti-es, minimize contact between potentially

contaminated material and clean material (e.g., do nrt touch yourself

without thoroughly washing at the break area).
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U.S. DEPARTMENT OF LABOR S oigtiet 1IN ot ] |
_l Occupational Safety and Realth Administr.ation ‘5" g & ;'
: I 1 a ":; @ E,' -
MATERIAL SAFETY DATA SHEET 2o
— o o
] |
Reguired under USDL Safety and Feanth Regulations for Ship Repairing, 3 ol ::‘- 5
: Shipbuilding, and Shipbreaking (2@ CFR 1815, 1916, 1917} 32°5 l
T T [
SECTION | '
[ marnuFACTURERS NAME ’ EMERGCENCY TELEPHONE NO.
N/A N/A

ADORESS fYumber, Sireet, Giry, Si1ate, end 2IP Code)

T CHEMICAL NAME AND SYNONVY MS . TRADE NAME AND SYNONYMS
___Dio:j&h_r“a,‘m' £tr. c=dibenzosp-di FORMU LA I
Thiorinated hydrocarbon l €12 Hg €14 02

SECTION It - HAZARDOUS INGREDIENTS

) T
<] pamrsrrsseavamves.asouvents | x | STV ALLOYS AND METALLIC COATINGS % | o
MGMENTS SASE METAL
CATALYST ALLOYS -
vercur N/A METALLIC COATINGS N/A
FILLER METAL , [ -
~ ] SOLVENTS MLUS COATING OR CORE FLUX
* | A0DITIVES OTHEARS
' VTHERS

LX |

re

.

MHAZARDOUS MIXTURES OF OTHER LIOUIDS, SOLIDS, OR GASES

An impurity in herbicide 2,4,5-T

CAS Number 1746-01-6

RTECS HP 3500000

SECTION 111 - PHYSICAL DATA

|

T [ eotumc rowr (73 @ 1ATH >1292F Decoriposes| SPECIFIC CRAVITY [1430°1)
CAPOR PATSSURE fom o) 4 2 20c 3 7010-6msih 05 ey " Unkiown

- VAPOR DENSITY (AIR=D) °. T hﬁT,‘w‘.’c.‘ﬂo":‘:‘;f D.nk.nnm *
SOLVBILITY W wATER G/100 6 water at 26'!: 200ppm _H_elfing podmt - -

areranance amocoor Colorless, crystalline solid, Decomposes when exposed to UV

SECTION IV ~ FIRE AND EXPLOSION HAZARD DATA
N/A 1"—“.‘*“ACLI LIMITS
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T EXTNCUIuNG MEDIA
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. o | RATARCOUS DECOMPOSITION PROOUCTS x
None
. CoOMDITIONS TO AVOID
HAZAROOUS MAY OCIUR
! | POLYMERIZATION
- wiLl, MOT OCSUR ) &

L PROTECTIVE GLOVES .- . .

" .

~— > e P e e e gn peo }
ﬁﬁsm:ga UMIT VALUE R _ 5 §_ 2
None establisned; L0320 IDLM {oral) 2250 NG/KG RAT _IT CORE 25t = 0.8 nov=3 e 2
— “EFFECTS CF OVERLXPOSURE N N Ean Ca S
|__ . Lhiorecne, kidneyAliyer zazage, ckinfeye irritation, fatigue, cough § =
(NS depression, cancer {1:z% animals) ez e
—] EMERZENIY ANQ FIRST AID PAQCEDURES ‘| ::c:
Wash eves 15 m [|l‘”I§:5 w] b £La1nUs amumof E:E: apd skin “ HHIE ard S0Ap, AftE ' g >
o
. exposure by ihhalation reeove 3o fresh air irreciately. Upon ingesticn seek medjical 52
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U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES
Public Health Service

Contars for Dissase Control

Nationa} institute for Occupational Safety and Health

powyiy Bujeq

juewnaop ay3y jo Kjenbd
8143 UBY) Jes)d 859] S|
__eBewy wjy 83 41 131N

943 03 8np 8| 3 ‘adijou




[+ K. W, N -TRAN 3+ N ]
NOTICE: if the fiim image
is less clear than this

notice, it ls dus to the DIA 002

quality of the document

being filmed

513
-4
S
5 3 3
1 3
§iz 2
u.sz' .

S

j 5 3

9 S3y &

a ‘B'“ =
EE 3
g3 3
§or @
Nyg %
OSF‘ 0
8 »
3,88
R PK
rvrEmxm

i ! { Y | I { ) ! } ) } )
{ a 2 [ 1




PORZWORD

Current Intelligence Bulletins are rteports {ssued by the Natiooal Institute
for Occupationsl Safety and Health (NIOSH), Centers for OCissase Control,
Atlanta, Georgia, for the opurpose of disseminating anev scilentific
information about occupaticnal hazards. A Current Intelligeace Bulletin may
drav attention to & hazard previously unrecognized or wmay ceport nevw data
suggesting that a «xnown hazatrd {s either more or less dangerous than was
previously thought.

Current Intelligence Bulletins are prapared by the staff of the Division of
Standards Developsent and Technology Transfer, NIOSH, (Robert A. Taft
Laboratories, 4676 Coluabia Parkway, Cincinnati, Ohio, 45226) and are
distributed to representatives of crganized labor, {nduscry, public health
agencies, academic institutions, and pudlic {nterest groups as well as to
those federal agencies, such as the Department of Ladber, which have
responsibilities for protscting the health of workers. It is our inteation
that anyone with the need to know gshould have resdy access to the
information contained in these documents; ve welcome suggestions concerning
their contsnt, style, and distributiom,

Bacsuse of the recent attention givem to human  exposurs to
2,3,7,8-tatrachlorodibenzo-p~dioxin (TCDD, "dioxin") coutaminated materials
and published reports on the toxicity of TCDD, WIOSH staff cousider {t
necessary to present & review of the pertinent data asnd s summary of
findings related to the human hazard potential of TCDD. Because of the
compression in this bulletin of the volusinous litsrature om TCDD, it is
suggested that readers wanting to kanow more of the details of the reported
studies consult the appended references.

Qs

onald M{llar, 4.D., D.T.P.H, (Lond,)
Ass{stant Surgeon Generai
Dictector, Nationa! Institute for
Occupational Safety and Health
Centers for Disesse Control
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CURRENT INTELLIGENCE BULLETIM #40

2,3,7,8-Tetrachlorodibenzo-p-d{oxin
(TDD, "DIOXIN™)

Jasuvary 23, 1984

ABSTRACT

Ian caimals, 2,3,7,8-tatrachlorodibenzo-p-dioxia (TCDD, "dioxia™) causes
various systemic ef%ects at a vide range of exposure concentratious,
facluding tusorigenesis, ismunologicsl dvsfunction, and taratogenesis.
Studias of humans exposed to TCDD-contaminated matarials suggest that TCDD
is the cause of obdserved chloracne, @wetabolic disorders (porphyrial), and
other systemic problems and are suggesctive of TCOD's abilicty to cause cancer.

TCOD occurs as a contaminaat of materials such as 2,6,5-tzichlorophencl
(xcp), 2,4,5-crichlorophenoxyacetic acid (2,4,5-T), and
2-(2,4,5-trichloroptenoxy)propionic acild (silvex). Occupational exposure
aay occur through comtact with these materials during use or from the past
contagination of worksites.

The National Instizate for Occunational Safety and Health (XT0SH) recoamends
that TCDD bYe regarded as a potential oczupational carcinogen, that
occupational exposure to TCDD be controlled to the fullest extent feasidle,
aad that decontaxiaaticn wmessures de used for TCDD-contamiaated work
environments. ThHis Tecommendation is based on a number of reliable studies
demonstrating TCID carcinogenicity ia rats and aica.

RACKGROOWD

Phesical and Chemical Proverties of 2,3,7,8-Tetrachlorodidenzo-p-dioxin
o)

TCOO i3 one of a family of isomers known chemically as dibento-p-dioxins.
Tha chemicsl and physical proparties are suemarized i{a Tadle I. TCDD {s
colorless crystallline solid st room temperature. It {s sparingly soluble in
mogt organit solveants and essentially insoludle in vaver. TOOD is atadle to
beat, acids, and alkal! sad will decowpose when aexpossd te ultraviclet

light, including semlighe {1].
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TABLZ 1

CHEMICAL AND PHYSICAL PROPERTIES OF TCDD (2,3)

CAS Registry No.: 1746016

Empirical formula

C12M4C1,0,
Parcent by veighe Cc 44,7
o 9.95
] 1.25
Ci 44,1
Molecular veighe 322
Vapor Pressure mm Hg at 25°C 1.7 X 10-6
Melting point, °C Jos
Decomposition temperature, °C >700
Solubflicties, g/lizer
o-Dichlorobenzene l.4
Chlorcbeczene 0.72
Benzene 0.57
Chloreform 0.37
o-Octanol 0.05
Methanol 0.0l
Acetone 0.11
Vater 2 x 107

Formation and Use of TCDD

TCOD foras as a stadble bdr-produet or contaminant duziag the
TCP. Run-swvay reactions at high teaperature,
produced, have occurred st TP production sites in the United States and

elsevhere [4]. Normally, TCDD parsists 43 a contaminant {a TCP 1ig

Telatively small, varfadle amounts (0.07-6.2 =mg/kg) [s].
utilized primari!

2,6,5-T and silvex, resuyle:
TCOD. Production of 2,4,5-7
1979, However,

production of
in which excess T vas

and s{lvex ceased i{n

the United Scates in
stockpiles of both products are still

being distriduted and
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used. TCP also is used {n the production of hexachlorcphene, a bactericide
and fungicile.

The combustioa of 2,4,5-T cam result {a ity cotversicm to small amouncs
(0.6 ppt TZT35/1 ppw 2,4,5-T durned) of TCDD. Also, the duraning or heatinag
of ccamerzZal and purified chilorophezatas and pvrolysis of polychlorinated
biphenyls (TC3s) contaminated wih trichlorobenzenes “ave Tesulted in the
production of TCOD (6,7]. The formation of TIDD £rem trace chemical

reactions i3 £fiTes has been postulated but has not been vezified [8,9].

Existing Regulations and Guides

No occupaticoal exposurs standard exists for TCDD. “he United Sctates
Eavironmental Protection Agency (U.S. EPA) tesporarily smspeaded or bacned
most uses of 2,4,5-T and silvex {n 1979, although their use was allowed on
sugarrane, orchards and for miscellaneous non-crop uses {10]. On October
18, 1983 EPA pudlished 1its intent 2o cancel regisctration of pesticide
products coataining 2,4,5-T and silvex and te prohaidit the transfer,
distribuzion, sale or importation of axy unregistered pesticide product
containing 2,4,5-T or silvex or their derivatives {ll].

Rature of Cccunational Exposure to TCDD

It is not possitle to estimate accurately the number of U.S. workers
currently a: risk of exposure to TCOD. Occupational exposure to TCOD may
occur durfiag production of TCP; {n decontaminstion of woTksites frtom prior
production or use of TCP, 2,5,5-T, or silvex; from waste materials (such as
reclaimed oil) ccntaminated with TCLD; or from cleazup after fires in
transiormers containing polychlorinated aromatics.

Dust or soil gparticles contamingted with TCLOD can vTemaln airdorne or
accumulacte oa izdoor or outdoor work surfaces and may pDresent a potential
exposure haza-d. Exposure to TCPD as a vapor will normally be negligible
because of its low vapor pressure. Coutact with TCDD-coutaminated ligquids
is possible t:hrough the handling of druss or tanks cootai=zing the liquid or
through dispersion of the liquid.
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TOXICITY

Results of Studies of TZTD {n Anizals

Acute and Chronle Toxicity

There i{s wide variatica in the dosage cf TIDD required to cause death acong
animal species (ocral 1Dyg 0.6-5,330 ;g TCOD/kg Dbody weight (dw))
f12,13]. Progressive weight loss with cdeach several weeks lazer is revorted
to characterize the Tesponse ino experizeanzal animals after sdministration of
a lethal dosage of TCTD {12,14,15]. Arcisals given single or repeated oral
dosages of TCDD of 0.1 to 25 ug/kg bv demovstrated ifncreased liver weights
and lipid accumulaction, thymic atropsy, aad histopathological changes in
liver and chymus [12,158-18].

TCDD is reported to e at least three tizes more potent than any other known
compound in stimulatiag production of amimolevulinic acid synthetase (ALA).
the rate-limiting enzxyme in porphyria a=zd bheme synthesis [19,20]. Varied
effezts on hecatoiogical functions have been Teported.  in Tats and mice dosed
with TCDD: increased nunbers of ervthrocytes and leucocytes, increased
hemoglobin concentration, decreased blced platelets in rats [21,22], and
decreased hemoglobia concentration im zice {23].

Effects on Reproductive Fuactiom

TCDD administered at dosages of 0.135-3.Q0 33 TCDD/g bw to =aice and rats
induced fatotoxicity <that included clef: palates aund «idae” anomalies
[24-26], intestinal memorrhages and excessive tissue/orzaz £fluid (edema),
and prematal mortalicy [27,28].

Impsirment of reproduczion has beez weporzed for rats iangesting 0.0l ug
TCOD/kg bw/day. Significaat decreased Zezzility, litter size, auaber of
pups alive at birthk, postnatal survival, acd postnatal bdody veight of pups
were evident inm two successive Zeneratioces deliverad from male and female
rats that ingested TCDL 90 days prior te £irst mating, during pregnancles,
and for the duraticus of tine betveen rzregnancies {29]. YNo siganificant
dose-related reprodnctive effects were cbserved in male mice treated with up
to 2.4 yg TCDD/kg bw/day and mated with cazTeated female mice [30,31]).

Issunclogical Effects

TCDD {nduced {mmyrological function alterations, expressed by decreased
thymus-to~body weight rat{os, in nursiag sewdorn tats exposed through dosing
of the lactating wother [32]. Other zeports have shovn that pre- aad
post-natal maternal dosing of rats and mice with TCDD caused thysic atrophy
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an2 suppression of cellular immunity {n the offspring [33). TCDD
adzizisgtered intraper{toneaily or orally to aice {nduced a strong
lozunosuppressive effect on antibody production and cell-scquired {amune
responses [34].

Mutagenic Effects

Results of mutagenicity tests are inconclusive. In two studies TCDD was
euzagenic in Sslmonella trphimurium TA 1532 without activation [35,36). 1Ia
saother study, wnich used a ®ore sensitive sutant straia, Salmonella
tyohizurium TA 1537, TCDD vas not a mutagen {37]. There is veak evidence of
chromosomal aberrations ia bone marrov of rats given dosages of 0.215 to
& ug TCOD/kg bw (38,39].

Carcinogenic Effects

Male rats fed dosages of 0.001 yg TCDD/kg bw/week for 78 wveeks and
sactificed at week 95 of the study showed a variety of neoplastic tusors
(ear duct carcinoma; lymphocytic leukemisa; kidney adenccarcinoma; malignant
peritoneal histiocytoms; skin angiosarcoma; hard palate, tongue and nasal
turbinate carcinoma) {w0]. Female rats that had ingested TCDD for two years
at a dosage of 0.1 ug/kg bw/day developed carcinomas of the liver and
sguamous cell carcioomas of the lung, hard palate, nasal turbinstes, or
tcegoe i%4lj. Male and female rats orally dosed with 0.5 ug TCDD/kg
tw/veek £or two years demons:zrated neoplastic nodules of the liver and
thvroid adenomas [42].

Male mice fed dosages of TCDD of 0.05 or 0.5 ug/kg/week for two years
developed liver cancer; female mice fed 0.2 or 2.0 ug/kg/vweek for the same
duration developad liver caacer aad thyroid follicular cell adencamas [e2].
TCSO applied to the skin of female mice for tvo years (0.003 ug/kg
bw/application; 3 days/vweek) resulted in a significantly higher incidence
(p=0.007) of skin cancers (fitrosarcomas) when compared to wuntreated
coaczrols., An increase in the same tumor type, although not statistically
sigzificant (p=0.084), was also observed in the male mice that received a
maximum dosage of 0.001 ug TCOD per application [43].

Boman Hesglth Effects

The only information on the health effects in humans from exposure to TCDD
is from clinical or epidemiological studies of ponulations who wvere
occupationally and non-occupsticually exposed to 2,4,5-T asod TC?
contamicated vwith TCDD. Because of the coiacidental expoaure to 2,4,3-T and
TC? and to other herbicides asz well as to TCDD, it i3 gnot possidble to
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attribute the cbserved health effects solely to TCDD exposure. To date, no
studies of huzans {nclude a quantitatioaz of exposure to TIDD.

Chloracne and Other Systemic Effects

Chloracne {s a chronic and sometizes disfiguring skiz evuptic: caused Yy
exposure to halogenated aromatic cempounds iacluding TCTOD. Chloracne is
possibly a resui: of systemic effecty of these coopounds, although {t also
may occur as a contact dermatitis {éa,45].

There are numerous cases of chloracne reported following accidental exposure
to chlorinated aromatic chenicals which were probably contasinated wich TCOD
[46-48]. The post notable recent exposure occurred io Seveso, ltaly in 1976
[49). 1Ia most incidences of chloracse, there are g variety of sigus and
symptoms (ranging from gastrointestizal disturbances to metabdelic disorders)
which accompany the appearance of the skin eruptions and persist for varying
lengths of tize [50-54], )

Reproductive Effects Ino Humans

Reproductive effects resulting from possible human exposure to TCID are
{nconclusive. Data on male workers who applied agTicultural sprays of
2,4,5-T or who produced TCDD-contamiated materials are consistent with che
animal data wvhich suggest no rvezpraductive effects :ia nmales from TCID
exposure [55-57]. To date, no study of reproductive effects in vowen or iz
offspring of =ales or females wich defined exposure tc TCDD has beea
reported.

Studies of birth defects in populations that s3ay have been exposed
not-occupationally to TCDD nave been conducted i Australia vhers a
correlation was observed between 2,4,5-T use and seasonsl variacion in the
rate of spinal cord and spine formatiocn defects; no causal association could
be drawn (53). In a similar study in Hungary, an iccreased incidence of
congenital maliormations including spine formation defects could not bde
correlated with increased use of 2,4,5-T [59]. A study based on incosplete
fetal tissue samples from the Seveso, Italy population found no mutagenic,
teratogeaic, or fetotoric effects {a 30 interrupted pregaancias and four
spontaneous abortions in vomen believed to have been exposed to TCDD [60}.
A U.S. EPA study found a positive relationship between spontanecus adortious
and 2,4,5-T use in the Alses, Oregon ares [61). The study, however, has
been severely criticized because of is numerous liaitacions: inaccurate
comparisons of the study snd coatrol areas; icaccuracies in the collection
of data oun spontanecus abortions; iaccmplete and inaccurate data on 2,4,5-T
usage; atd fallure to recognize that the rate of spontaneous abortions was
not grester than would be expected (62).

-/

on > 52

ess_2

2 :".;‘c—:'

‘D.-vocnﬁ

_“<. o m

Feomo

g ™ _ e -\l

[

a e s
o g.glai
e
O = 2 =
cor’a
3 e T
o >z 3
S @ =)
-~ «©

°
[ ]
- gt




R . “w

™M ™ =

m O ™ m tm

o @

[70): & case control study with 169 maligonant lymphoma cases found a
sigunificaatly higher occupational exposure to phenoxyacetic acids (primarily
2,6,5-T, sud I,+-D) associated with zhe sarcoma cases than did the 338
controls. Analysis by individual herbicide exposure was no: possible (71],

Two additiocal studies conducted in Sweden for colon cancer and nasal and
nasopharyugeal cancer did not demonstrate an elevated tisk for occupational
exposure to phenoxyacetic acids {72,73]}.

Among four small groups of U.S. production wvorkers exposed to TCP and
2,6,5-T a total of 105 deaths were observed {74-76). 1In these, three deaths
were attributed to soft tissue sarcoma (43 times the number expected for
this age group of U.S., white males) [77]. Llater, four additional cases vera
reported to have soft tissue sarcomas [78-81). However, a detailed review
of work records and expert review of pathclogical tissue specimens have
showa only two of the seven cases with both confirmed exposure to TCP or
2,4,5-T and diagnosis of soft tissce sarcoma [82].

Summary of Toxicity iv Animals and Humans

TCDD causes a variety of systemic and immunological effects in animals with
wide variation among species in the dosage required to cause deatn., Studies
using rats and mice have demonstrated that TCDD {s sn animal teratogen and
carcinogen. Results of tests for muctagenicity are inconclusive.

Humans expcsed to materials reported to be contaminated with TCDD have
developed chloracne and other signs of systemic poisouning. Seft tissue
sarcoma has dYeen observed in excess among workers exposed to phenoxy
herbicides. These data are inconclusive regarding TCDD toxicity in humans
because the populations studied had wmixed exposures wmaking causal
relationships between exposure and effect vaclear. The data are, however,
suggestive of an association between exposure to phenoxyacetic herbicides
contaminated with TCDD and excess lyaphoma snd stomach cancer. Attempts to
associate reproductive effects with TIDD exposure are inconclusive bdecause
of the inadequately dafined populations studied and the difficulties of

defining exposure.

RECOMMENDATIONS

There are several <classifications for {dentifying a substance as a
carcinogen. Such classifications have been developed by the U.S. Natiomal
Institute of Environmental Health Sciences, National Toxicology Program
{83), the International Agency for Research on Cancer [84), and OSHA [85).
NIOSH considers the OSHA classification the most appropriate for use {n
identifying carcinogens in the workplace. This classification {s outlined

powyyy bujeq

Juewnaop 8y} Jo A3end

943 03 anp s; 1 a0y

€1U} UBYY JTO|D £83] i

$301LON
- e [r———

BWI WY eyy
NS LN KT GRS GMRDN

of



-—,“

e ]

M e

s W

K W =

ia 29 CFR 19%0.103.+ Since TCDD has been showe <o carcinogenic {n
experizental studies with rats and mice, and studies are sugsgestive of an
assaciation between human expisure to TCDD-coontaminated =aterizls and
carcinogenicity, NICSH recommends that TCID bde considered as a poteatial
occurational carcinopen and exposure to TCTD in all occupationmal seizings
should bde contzclled to the fullest extent feasible. While observations o
date 2o not confirm a causal relationship between TCDD exposure and soft
tissge sarcoma, they suggest a need for continued invesctigationms.

Because of the variety of situationi 1likely to be encountered in
TCOC-contaminated worksites, {t is not possible to offer in this dulletin
dezatiied procedutes for assessing exposures or decontamination. Based on
NICSY hazard evaluations of T(DD-contaminated sites, the following general
?uideunu are Tecommended until more specific procedures can be developed
86,57]).

Assessasent of Exdosure

Workers may bde exposed to TCDD derived from a variety of sources: the
predaction of TTP, residues from prior producticn or use of 1,4,5-T or
silvex, waste asterials countaminated by TCDD, ¢9r comtamination rTesulting
from transformer fires. The first step in assessing workplace contazination
should be eavironcental sampling to determine the presence of TCID
contamination, keepiag im mind the possible routes of exposure, with later
sazpling conducted to define the quantiry of TCDD in the envircumeat. The
assessment nay include sampling of soil and settled dust for TIDD, air
sampliag for TCOD-contaminated particles, and wipe sampling of surfaces
(86,57].

*"'Potential occupational carcinogen' neans any substance, or cosbination or
mixture of sudstances, which causes an izcreased incidence of beaign aad/or
maligcant neoplasms, or a substantial decrease in the latency pericé bertween
exposure aud onset cf neoplasms in huaans or in one or acre experimental
zammalian species as the result of any oral, respiratory or derasl exvosurs,
or aay other exposure which results ia the induction of tuzors a: a site
other than the site of administration. This definition also iocludes any
substance which is =oetadbolized into one or more potential occupational
carcinogens by sammals.”™
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Decontaaination and Vorker Protecticn Programs

In general, decontaminaticn procedures must provide an organized process in

which levels of contamination ate rteduced. This requires ccntalnment,
collection, and disposal of contazicated eolutions and residues genarated
during the cleanup. Separtate facilities should be proviced for

decontazination of large equipment.

Each stage of decontamination, such as gross decontaminmation and repetitive
wash/rinse cycles, should be conducted separately, elther by using different
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 decressing level of contamination. Separate satry/exit
routes and locations should be provided for workers wvhem it is vecessary to
isolate thesm from different contamination areas containing {acompatible
waste. Entry and exit points to these areas should bde vell marked and
controlled. Access to the decontamination ares should be separata from the
path between the contaminated and clean areas. Drassing stations for entry
should be separate from re-dressing aress for exit.

Protective Clothing and Equipaent

All workers who may be exposed to TCDD should be equipped with adequate
chemical protective clothing and equipment to ensurt their proteczion. Ia
the selection of protective clothiang, consideration should be given to the
utilization of disposable apparel due to the uacercainty of decontamination
of clothing.

The protective apparel should comnsist of both outer and inmner garmeants. The
outer gavments 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 nomn-woven fadbric such
as spunbonded polyethylene, Tyvek®, In cases of exposure to liquids, the
toveralls, gloves and boots should be made of chemically resistant materials
such as disposable laminates, e.g., Saranax® coated Tyvek®, or synthetic
elastomers such as butryl, nitrile or neoprene rubber. The innur garments
should consist of cotton coveralls, undershirts, undershorts, gloves, aund
socks and should be disposed of after use. The effectivenass of the
protective clothing should be evaluated under simulated use conditions,
regardlass 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 bde thoroughly cleaned and checked for
tesidual contamination before reuse or stotvags.
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Respirator; Protection

The use of respiratory protection Telulres that a respiratery protection
program be instituted according to the Tequiremeats of 29 CFR 1910.134 [85]
and that the respliraziors have bezn 1pproved by the Mine Safety and Health
Administration (MSHA)} and by NIOSH. This program should include training on
proper fit testing and use and procedures for respirator oaintenance,
inspection, cleaning azd evaluation.

For situations where TCOD contamizaticen {s lew (e.g., exposure td dust
contaminated with low levels of TITD), air purifying respirators should
provide sutficient protectiocn until 2he extent and chavtac=erization of the
exposure can bYe deterained. Where quantitiss of w@aterials highly
contasinated with TTCTD 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 seif-contained breathing apparatus with a
full facepiece operated ia pressure-cdezand or cther positive pressure mode.
An alternate zethod uytilizes a combircatiocon Type C supplied air respirater,
with full facepiece, operaved in pressare-demand mode and equipped with
auxiliary positive pressure self-contained air supply.

Post~Decontaminaticn Testing

The adequacy of the decontamination effort should be determined by
conducting follow-up sampling and analysis of the contaminated areas and
proteczive equipmeat. This testing should be conducted as esch area is
decontaninated and after the entire facility has been cleaned.
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COMULATIVE LIST OF NIOSH CURRENT INTELLIGENCE BUTILETINS

Chlotopraze
Trichlcucethylene (TCE)
Ethylene Sidromide (EDB)
Chroze Pigzent

Asbestes = Asbestos Exposure during Servicing
of Motor Vehicle Brake and Clutch Assemblias
Hexamet>yvlphosphoric Triamide (HMPA)
Polychlorinated Biphenyls (PC3's)

4,4° -Diazinediphenylnethane (DDY)
Chlorofom

Radon Jaughters

Dimethylcardamoyl Chloride (DMCC)
Revised

Diethylcarhamoyl Chloride (DECC)
Explosive Azide Hazard

Inorgazic Arsenic - Respiratory

Protectd

Nitrosaaizes in Cutting Fluids
Metabolic Precursors of a Koown Human
Carclzegea, Beta-Naphthylanine
2-N{trerzozans

Acrylomicriie

2,4«Dianizcanisole in Hair and Fur Dyes
Tetrachlcroethylene (Perchloroethylene)
Trimellizic Anhydride (TMA)
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- January 20, 1978
= June 6, 1975

= July 7, 1975

= June 24, 1973
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- October 8, 1976

= August 8, 1975

= October 24, 1975
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= August 20, 1976
- January 30, 1976
- March 15, 1976
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September 21, 1978
October 12, 1978
October 12, 1978
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+ December &, 1979
April 13, 1981
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MATERIAL SAFETY DATA SHEET S
I~ A 245TCP1 ags §'I
= [+
— had ©
- Required under USTL Safety and MHeartn Regu!a:icm} for Ship Rezairing, @ l
Shipbaiidfing, and Shipbreaking (22 CFR 191, 1916, 1817}
< : SECTION I —_
MANUFACTURLR'S RAME EMEASESNSX TELEPHONE NQL
N/A X/
‘‘Iapbontss (.Vunf,,.‘am, Ciry, Siate, enc 2P Code)
CHEMITAL NAME AND SYNONVYMS i TRAOE NAME AND 3YNCAHYME
Wl 2,4,52Trics 01 0.2.6,5TCP ) icida 2
annlCAl. ALy ELL T
1 Chlcrinate¢ hvdrocarhan l‘uncvcmhmmj_d_dﬂ CgH3C130
-a - SECTIONI1I - FAZARDOUS INGREZEDIENTS
| ramrseassmavamves.asowvents | x | WV ALLCYS AND METALLIC CSATINGS x| at
] mocuenTs BASE METAL l
‘{1 caTaLysr . ALLcvs - |
1] veroerLg METALLIC COATINGS ‘
..:' SOLVENT® ‘ o COATING OR CORE FLLX |
;—: ¢ ADODITIVES ) ' OTHERS '
S -
--t
BTHERS - ' l | | c
v MAZARDOUS MIXTURES OF OTHMER LICUISS, SOULIDS, OR GASES l % ! r | -
" rHeat Strong Alkalie§, Caustics ) i >
g EPAKAZ U230 | o
* . CAS Numper 95-95-4 | o
' RT=-S__ SX1400000 ' N
"4
. SECTION Il - PHYSICAL DATA
1
ra | SOILNG POINT (P39 ATM °F 485.6 SPECIFIC GRAVITY [a0°1) 1.678
| varon reessumt = 2 9161.6°F 1 e | e ook s - o
e | varoR crarTY Lrineyy . . fkuﬂ” ":I,‘ T . - ',‘f * .
- N Te— :
. TER A Sh .
SOLUSILT™ wwaTERL /100 ater !29_& <0.26 l %elting Point AF~ 54.4- é "PHJI
re | APPCARANCE ANTI GOOR . Colorless needles or gray flakes, strong ghenolig cgor o T
i
. SECTICN IV - FIARE AND EXPLCSION HAZARD DAT. i
% LA al { e
«:‘ P LASN PONT '-7. ﬁamb!e ( ) ' MuMABLE LIMITS - ’
&0 [ EXTINGUISHNG MIDIA
v . e [:?(cuu. TIRE FICHTING SAOCEOUALS - i
i
e
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~ ;3- SECTICN V - HEALTH HAZARD DATA
s R T T 1T vaLLE
z’ ’"néiﬁf&i\ L:‘, ciZ 50 IDLH ’oral)_ 820 m5 /x5 - (RAT)
’ u”Sitcu's §Z§f‘F§§£T’E?5ra irritation; kianey carage. liver camage, (NS depressfon
g -
chloraine, pharvncisis, fatiaue, lightheacazness, sweating, fibrination. addominal
EMERCENCY AND FiRST 210 PROCEDWRES  (alh, vOLiting, diarrhes
. | Wash eyas 15 min wien copigus .azounts .of water and sk]n. with pater and spap. After expogure i
by inhalation re=-yp vo fresh air immediatelv. Upon ingesiion seek-redical help
} immediately. Seek medical attention after any exposure
-8
. SECTION VI - REACTIVITY DATA
4 F STABILITY UNSTABLE CINDITIONS TO AVOID
STASLE
-8 INCOMPATABILTY [(MIcres 19 croud)
. Heat. strene Alkalies, caustics
MASARDOUS DECOMPTSITION PRAODLCTS \
Toxic and ‘or- H us—gases (P bnsggng HC1
¢ fxic-2 os ’,a:ﬂn > CONDITIONS TG AVOID
= ARBCOUS MAY QCOUR
POLYMERIZATION
. wiLl NOT OCCUnR o~
. T
t .
—r SECTICN VIl - SPILL OR LEAK PROCEDURES
o .- Ty ) CASE MATZA “EASES
< ”Conggc'ti sﬁ?s’:oﬁw;ﬁ 1n1:73I51'ast;1Ey Not ony Pt‘ne prooer authorities listed in the site
' safety plan. Lana spill (dig a pit, pond, lagoon or holding area to Reportable Quantity
g
. 1 1b/contain liguid or solid material. Cover solids with a plastic sheet to prevent
= Pt Y~ Tay
t . runof?. “Water spill (Use natura) deep water pockets, excavated lagoons or sandbags to
¢ . trap material _a: bottom. _If dissolved apply activated charcoal at 10 times spilled amour
! MMMM/NWMLWS gr 1ifts to remo
e immonilizer masses
. SECTION VIII - SPECIAL PROTECTION INFORMATION
) RESPIRATOAY PROTECTION [Soeafy Dype) < - - —
. ifyi irat i ge with dyst, mist, fume,pref:
VENTILATION RGTAL EXRALST . SreCian
. ) -4 _lise whsneyer possible - * | Supplied air or SCBA
- | mEgrarmcal (Coneraly ' formen
e -
:-%B?%?:‘(H 8 natural Fubber, nitrile, PVC(G«iFﬁY;;::s?‘:?:"
s goggl.u..nr_ELB:m_nn.L__
o'h;n PlOTlGYNt ECWISMENT _
R Jimi].l.r_muruls fomoom_me!n"
SECTION IX - SPECIAL PRECAUTIONS
‘0 2 O RECAUTIONS TO BL TAREN 1 MANGLING ANG STORING
- |_Eyewast _and shower in vwnun,x.._juing. smking.._nr_mung etc, prohibited in_work _ares.
R Minimize contact at all times ‘
e TICNS ,
oTnes ”lhc::eru) is very persistent in the environment
‘v 4 -l —
PAGZ (B.  eyftn higher concentrations or greater potential for exposure Fern ¢
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) ATERIAL SAFETY DA : - §3s2
Ir - A - = ;Tl
' S o w
Lad «
i Required under USDL Safety and Heaith Requh:iods for Ship Repairing, X ""
Shipbuilding, and Shipbreaking (28 CFR 19185, 1916, 1917) ,
e SECTION 1’ - - R
¢ MANUFACTURERS nAME EMERCENCY TELEMONE NC, ;
N/A N/A .’
- ADORESS (Number, Sireet, Cicy, Sr{a/ti. ang 2.2 Code} i
1
S
‘2“‘4“"5‘:.‘]‘:'?‘“‘] AnO ’Y"°: o . 24,51 l rinoxol ‘Yerton 2 ¥, Dio-weed Brush
* "c_n‘sinc.-.g FAMILY 3 —2s “ FORMULA
. Organpchlorine Herhicide CgHsC1303
'3 SECTION Il - HAZARDOUS INGRZDIENTS -
. PAINTS, PRESEAVATIVES, & SOLVENTS | % | el ALLOYS AND METALLIC COATINGS % | o
¢t | momenTs SASE METAL '
' | eaTaLvsT ALLovs ' . A l_ -
V] venicne METALLIC COATINGS l
) " e . i -
,-'\ SOLVENTS PLUS COATING OR CORE FLUX |
B "“ ADDITIVES ‘ OTHERS l
~ Y ; '
VTHERS U
1 HAZARDOUS MISTUMES OF OTHER LIOUIDS, SOLICS.OR GASES -~ —~— ~— ~ | % l 0| -
) N Incompatible with strong oxidizers ) ) | >
! Suspected that 2,4,5-T7 is contaminated with dioxin (or TCOD) | o
rx |
; - CAS Nimher 93-78-5 IR R o
b RTECS - AJ8400000 [ | N
e EPAHNE U232 .
, SECTION ({1 - PHYSICAL ODATA i
- SOILING mOInNT ("7 At 1ATM decomposes] SPECIFIC GRAVITY (#301)
VAPOR PRESSURE (mm 3. @ 20°C Omm hg ey T T R S
o | varon oarsry tineyy . FvaroaaTion RATE R B
| soLumiLTe wewaTERG/100 G water at 20°C 0.03% Melting Point.. - . _ ______ .. __|.316°F . oY
| arreananccanoooor Colorless to tan, Odorless solid used as a 1iquid mix for merbicide Er‘: .
’ SECTION IV - FIRE AND EXPLOSION HAZARD DATA 'i -
- FLASN POINT (heined uies) [ o ceible IFuMuA-u wIMITS L _ et TS 3
.. T =
S G MEOIA o . *
s ﬁ‘a"t‘?ﬁ“.’?"'” f alcohol f or C0> or dry chemizal o7 other suftable f¢ !
. i CHTING BROCLDUALS : 1 materiai .
el = ;r'» fire ﬂtugtiuon as -éff'??"ru‘»‘ protective clothing. Potentiai—toreioximy/fur
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i SECTICN V - HEALTH HAZARD DATA

E-.‘:"'/""" = LMIT VALUE
- T ,C5~OL.3U ' . 2 - : ]
I 7 710 mg/e3 poua Be), ot -g/M3-ACSTE - 20 mg/M3 STEL i = 5000 mo/M
: 4 F'(C'%CF STCRLXPOSURE ¢/M==A08 - L2 mo/MS STEL ID\H = . :
giarrnea, skin irritation, blood in steo)
N ]

c : s
Apdoymrnal oain, nause:, vomittirs,

ataxia dermatitis

ENMERCENCY AND mgs'r AlS PROCEDURES
Wash eye 15 minutes w1in copious zmaunts of water a

81y3 uey

8Y3 03 en
ebe

uswnoop
U

nd_skin with water and mild detergent.
Upon -ingastion seek medical he! .

After severe. inhalation removec :2 fresh air imnediately.
If not available incuce vomiting. Seek medical help immediately after any

) immediately.
* EXPUSUTE

SECTION VI - REACTIVITY DATA

Al

STABIUTY UNSTABLE ] CINDITIONS TG AVOIO . ' -
1

STARLE X '

* I INCOMPATABILITY [Milcras 0 evoud)
: i e pee

MAIAADOUS DECIMACSITISN PROOUCTS ~
otential Dicxin, fyrans, W1, phosgene from incomplete combustion
CONDITIONS TO AVOID

MAY QCCUR

HAZARDOUS
POLYMERIZATION
wiLl NOT SCTUR X -

SECTICN VIl - €PILL OR LEAK PROCEDURES

Contact site si Soped
site safety plan, Minimize duyst release. Reportable guantity 100 1b. Land 5pil)

(Dig pit, pone to hold maferial, cover soplids with a plastic—sheet to prevent run_clf_f —

wASTE DISPCSAL METROC N
. Mater spill fie gigsolved—apply—activated.sarbon s remave. trapoed material with.

w

L]

suction hose . Sk - >
NA - 2765/0RM-A -

Q

o

N

L}
.
»
~
-~
( L- STEa TC BE TAKEN IN SASE MATZRIAL IS REEASID OA SAMLLED
: c . . -
4
1]
1
1
’

SECTION ViIl - SPECIAL PROTECTION INFORMATION
ter

- Fullface Air Purifving resp th OV or OA cartridges and dust, mist,fume prefil
~ LR AL EXMAUST A T.5velian
J venTIATION | Use whenever possible * ls,m“” iir or SCBE if Ame
) MEGHANICAL (Coneral) " loTmen —_— -
1

.- - PROTECTIVE GLOVES - EYEC PAOTECTION
: riecpr-eq_;___(_gx-5[2mj;vﬂg, Natural RubbEr PVC(F-é} Ficeshield, Goggtes—FF respirator — - e
cmER 21 50 R o” !
= " Sinilar materials for sufts. boots (Aromatic hajogens) Taping mecessary- == — - - - | ~
. s . { [ -
SECTION IX - SPECIAL PRECAUTIONS = = ~_ _ h

- * S TO BE TAREN IN HANOLING ANO $TORING - -
"'{5:;‘.’;‘?1 and shower ir':~v1€?nit'". fg_t?ng.'smohng. drinking, £tc. prohibited Jdnwork __ i
area. Minimize contact at all times . R 1 R
= |

CAUTIONS . .
m_:mgrsistent in_the environment. Keep drinking water out of y

S o - the wark ares.
' *with higher concentrations or greater potential for exposure __:efm
——— ee, R
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Occupational Health Guideline for
2,4,5-T*

INTRODUCTION

This gaxdeiine is intended as a source of information for
empiovess. employers. physicians. industnal hygienists,
and otber occupational health professionals who may
have 2 need for such information. It Joes not attempt to
present all data: rather. it presents perunent information
and dy*a m summary form.

SUBSTANCE IDENTIFICATION

* Fermula: C1,C.H,OCH,.COOH
¢ Swvnonvms: 2.4.5-Tnchlorophenoxvacetc acid
* Appearance and odor: Colorless 10 tan odorless solid.

PERMISSIBLE EXPOSURE LIMIT (PEL)

Tre carreat OSHA standard for 2.4.5-T 15 10 miliigrams
of 2.4.5-T per cubic meter of aur img/m?) averaged over
an erghu-hour work shift.

HEALTH HAZARD INFORMATION

* Rowtes of exposure

2.3.5T can affec: the body if it is inhaled or if it comes
10 conact with the eyes or skin. [t can also affect the
body = 11 1s swallowed.

* Effects of overexposure

Expescre to 2.3.5-T may cause abdominai pun. nausea,
vommung. diarthesa. and biood 1n the stool. It may aiso
cause wrunon of the skin. Common contaminants of
~ocumertaal preparatoas of 2.4.5-T may cause acne and
liver Samage. Animal expenment> have shown that
these contaminants may produce damage 1n unborn rats.
* Reporuag signs and symptoms:

A pibyvscaan should be contacted if anvone develops any
signs or symptems and suspects that they are caused by
exposure 10 2.4.5-T.

* Recommended medical surveillance

The following medical procedures chould be made
avaiable to each employee who 1s exposed 10 2.4.5-T at
poeennaily hazardous levels:

1. Initial Medical Examinanon:

—A complete ustory and physical examunation: The
purpose is 10 detect pre-exisang conditions that might
piace the exposed empioyee at increased nsk. and to
estblish a baseline for furure health monitonng. Exami-
nanon of the liver and attention to gastrointestinal
complaines should be stressed. The skin should be
examined for evidence of chronic disorders.

2. Periodic Medical Examinanon: The alorementicned
medical examinauons should be repested on an annual
basis.

* Sammary of toxicology

=4.5T (2.4.5-trichlorophenoxyacetic acid) is of low
toncity. The oral LD50 for dogs is in the range of 100
mg/kg or higher; etfects are limited to a slight or
moderate stiffness in the hind legs with development of
ataxia  Contaminants of commercial preparatnons of
2.4.5T have been 2.3.7.8-tetrachiorodibenzo-p-dioxin, a
potent animal teratogen. and 2.3,0.7-tetrachlorodi-
benzo-p-dioxin (TCDD), a potent acnegenic agent
which is hepstotoxic in acimals; thev are present as
unwanted side products of svathesis of 2.4.5-T. In a
stady of 73 workers in a 2.4.5-T manufactunng piant, 13
had moderate to severe acneform dermauts (chioracne)
and 22 had gastromntestunal compiants such as nausea.
vommng, diarrhea, abdominal pain, or blood in the
stool: no significant liver dysfuncuon was found: ai-
though no air sampie results were reported. the chlor-
acnie was thought to be a resuit of exposure to TCDD.
2.4.5-T dust is a slight irmtant of the skin.

CHEMICAL AND PHYSICAL PROPERTIES

* Physical data

1. Molecular weight: 285.5

2. Boiling pownt (760 mm Hg): Decomposes above
meiting potnt

3. Specific gravity (water = 1): Grester than 1

4. Vapor density (arr = | at botling pownt of 2.4.5-T):
Not applicable

$. Melung point: 158 C (316 F) (decomposition)
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6. Vapor pressure at 29 C 108 F): Essentaily z2rc

7. Solubility 1n water. 27100 3 water at 20 C (68 P
0.0}

8. Evaporation rate 1tutvl acstate = |) Not apphica-
ble
* Peactivity

1. Conditions contrbunng to instability: Tempera-
tures above 1583 C (216 F) may cause sealed meta!
containers to burst.

2. Incompaubuiiities: None.

3. Hazardous decomposiuon products: Toxic gases
and vapors (such as hyvdrcgen chlovide and carbon
monoxide} may be released when 2.4.5-T decomposes.

4. Specul precauuons: None.
¢ Flammability

1. Not combusuble
* Warning properties
2.4.5-T is not known to be an eve uritant.

MONITORING AND MEASUREMENT
PROCEDURES

¢ General

Measurements to determine employee exposure are best
taken 5o that the average mgnt-hour exposure 15 bassd
on a single eight-hour sampie or an two four-hour
samples. Several short-ume nterval sampies (up to 30
minutes) may aiso be used to determine the average
exposure level. Aur samples should be taken in the
employee’s braathing zone (air that would most nearly
represent taat inhzied by the empiovee).

* Method

An anmaivnical method tor 2.4.3-T 5 in tne N/OSH
Mcnual of dncivical Metnogs. 2ng Ed.. Volb. . 1979,
svailabie from the Government Pninuing Office. Wash-
ington. D.C 20402 (GPO No. 017-033-00349-1).

RESPIRATORS

¢ Good industnal hyvgiene practices recommend that
engineenng controls be used to reduce environmental
concentratons 10 the pernussible exposure level. How-
ever. there are some excepuons where respirators may
be used to control exposure. Respirators may be used
when engineening and work practice controls are not
technically fessible, when such controls are 1a the
process of being installed. or when they fail and need 10
be supplementied. Respirators may also be used for
operations which require entry into tanks or closed
vessels. and in emergency sicvations. [f the use of
resoirators 15 necessary. the only resprrators permitied
are those that have been approved by the Mine Safety
3rd Health Administranon (formerly Mining Eaforce.
ment and Safety Admuimstration) or by the Nauonal
Insutute for Occupational Safery and Health.

* In addiuion to respirator selection. a compiete respira-
tory protection program should be insttuted which
inciudes reguiar traiming. maintenance. INSpECOION.

2 24,57

cleaning. and eva _iton

SANITATION

¢ Eating and smoeo g should not be permutted 'n areas
where 2.4.5-T1s macz 28, processed. oar siored.

¢ Emplovees wno zanate 2.5.5T shcud wash wner
hands thorouzniy w73 soap Or mud detergent and
water before ean=z. sDoking. Of using toner factiises.

COMMON OPERATIONS AND CONTROLS

The following Lz mciudes some commen operaticas :n

which exposure :z 2.4.5T may cceur and coarroi
methods which may de effecuve in 2ach case:

Operation Controls
Formuiation of Process enciosure:
hertiCioes anc puara ocal axnaust
hormones ventladon: derscnal

protective ecupment
Applicaton as Personal protechve
herbicide, defokant. and equioment
plant hormone
Manutacture of 2.4.5-T Process enciosure;
local
- ventianort personal
[YOleCve SQLIOMeNt

EMERGENCY FIRST AID PROCEDURES

In the event of an emergency. wsatute st ud oroce-
dures and send for firwt ad or medical assstance.
¢ Eye Exposure
If 2.4.5-T gers mao the eves. wash eves immedarely
th large amounss of water. ufung the !ower and vrper
lids occasionally. If xrrzanon 15 present after wasung.
get medical attennon. Contact ienses shouis oot be
worn when woriz=g with this chemical
* Skin Exposure
If 2.4.5-T or Lbgucs cortaiming 2.4.5.-T g=t on the skin.
wash the contam~atad siun using soap or muid deter-
gent and water. 1Y 2.4.5.T or bquwds coatuarmg 23.5T
soak through the —octnng. remove the ciothing and
wash the skin usmg scap or miid detergent and water. If
IrTitation 1s presene after wasiung. get medical atteanon.
* Breathing
If a person brearhwes m large amounts of 2.4.5-7T. move
the exposed persoa :0 fresh air at once. [f breatiung has
stopped. periorm as=iicial respiration. Keep the affect-
ed person warm and at rest. Get medical atteanoa as
soon as possibie
*» Swallowing
When 2.4.5-T or uowmds contuning 2.4.5-T have been
swallowed and the persoa 1s conscious. give the person
large quantines of water immediately. After the water
has been swallowed. wy to get the person to vomt 9
having him touch :he Sack of his throat with his fiager
Do not make an wacoascrous person vomit. Get medwai

Septomber 1378
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* Rescue

Move the affected person from the hazardous exposure.
If the expcsed person has besn overcome. noufy some-
one eise and put 1nto effect the estadlished emergency
rescue procedures. Do nct 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 weanng protective equpment and cloth-
ing shouid be restncied from areas of spills uatil cleanup
has been completed.

o If 2.3.5-T s spiiled. the following steps should be
taken:

1. Ventilate area of spill.

2. Collect spilied matenal in the most convenient and
safe manner and deposit in sealed containers {or recla-
mation, or for disposal in a secured sanitary landfill.
Liquid contunming 2.4.5-T should be absorbed in ver-
micuiite. dry sand. earth, or a similar matenal.

* Waste disposal method:

2,4.5.T may be disposed of in sealed containers in a
secured sanitary landfill.

REFERENCES

* Amencan Conierence of Govemnmental Industrial
Hvgienusts: “2.4.5T  (2.4.5-Tnchlorophenoxaceuc
Acid).” Documentation of the Threshold Limut Values for

September ‘979
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Subsiznces in Workroom dir 13rd ed. lnd znnting),
Cincinnat, 1974

e Chnstensen. H. E.. and Luginbvhi, T. L. ceds.):
NIOSH Toxic Substances List, 1973 Edinion. HEW
Publication No. 73134, 1974

¢ Deichmann. W. B.. and Gerarde, H. W.. Toxioology of
Drugs and Chemucals, Academic Press. New York.
1969.

* Dnll. V. A, and Hiratzka. T.: “Toxicity of 2.4«
Dichlorophenoxyaceuc Acd and 4.8
Trichlorophenoxvacenc Acd.” A .M. A Arcrives of In.
dustnal Hygiene cnd Occupational Medicine, 7.61-67,
1953.

¢ Internauonal Labour Office: Encyclopedia of Occupa-
tional Health and Safery. McGraw-Hill. New York,
1971.

¢ Khera. K S.. and McKinley, W. P.: “Pre- and Post-
Natal Studies on 2.4.5-Trichlorophenoxyacenc Acid.
2.4-Dichlorophenoxyacetic Acid and Their Derivanves
in Rats.” Toxicology and Applied Pharmacoiogy.
22:14-28. 1972,

¢ Patty, F. A. (ed.): Toxicology. Vol. 11 of Industral
Hygiene and Toxicoiogy (2nd ed. rev.). Interscience,
New York. 196},

e Poland. A. P et al.: “A Health Survey of Workers in
a 2L4-D and 2.4.5-T Plant,” Arciuves off Enmroamental
Health, 22:316-327, 1971.

* Spencer. E. Y.: Guide to the Chemicals Used in Crop
Protecnion (6th ed.). Publicanon 1093, Research Branch
Agnculture. Canada, 1973,

* SPECIAL NOTE

The Internauonal Agency for Research on Cancer
(1ARC) has evaluated the data on this chemical and has
concluded that 1t causes cancer. See /41RC Monogreons
un the Evaluation ot Carcinogenic Risk or Caemuccis 0
Man. Volume 15, 1977
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— ! RESPIRATORY PROTECTION FOR 2.4.5-T Soma
: 3-"T3F :I
a g. o 2 -
- Condition Minimum Respiratory Protection® 2o, 3"
i Required Above 10 mg/m’® as g o
O 3 =
c o -~ 3 |
- Partcutate Concentrabon g ;:’— z §|
[:d
50 mg/m? or less Any cust and mist resowator. except single-use. - ‘e l
100 mg/m? or iess Any cust and mist respwator. excep! Single-use Or gquarter-mask respirator.
- Any tume respirator or hogn eticiency paracuiate filter respirator. —_—
Any supphed-air resprator.
Any self-contained breatTeng apparatus.
500 mg/rm or less A huigh efficiency partcusate filter respirator wath a full faceprecs.
- Any supplied-ar resperator with a full taceprece, heimet, or hood.

Any seif-contained breathsng apparatus with a fult facemece.

5000 mg/m? or less A powered air-punfying resparator with a mgh ethoency sartculate fiiter.

A Type C supplied-axr resperator operated in pressure-demand or other positive
pressure or contnuous-ficw mode.

- Greater than 5000 mgzam¥ or  Setf-contained breathmg apparatus with a full facepeece operated in pressure-
envy and escape from gemand or other poSiive Sressure mode.
- unknOwn concentranons

e A combination resowator wiuch mciudes a Type C suopiied-air respirator with a
1__ full tacepiece operatec mn oressure-gemana or other positve Dressure or continu-
ous-flow mode anc an awooiary self-contaned Sreathng apparatus operated n
e oressure-demand or other DOSitive pressure moage.
-l
Fre Fignting Seif-contained breattang aoparatus with a full ‘acepwece operated in pressure-
e cemand or other positive pressure mooe.
Escape Any dus! and mist resocatoy. exceot single-use.
Any escape seif-contaneg treathing apgaratus.
. *Oniy NIOSH-approves or MSHA-approved equipment showd be used.
-~ 4 ]
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5V U.S. DEPARTMENT OF LABOR 4 ogbies RS S
7 [ Oc=u;ational Safety and Health Administration , ga_.3F
. . | oS3
MATERIAL SAFETY DATA SHEET | £53%5
) HiA L A | So32
1 ST §
— Required uncer USDL Safety and Hemsth Regulations for Ship Rezaiting, . e 3‘
Shizb-siiding, and Shipbreaking (22 CFR 1918, 1916, 1817) - i ‘
- SECTION |’
MANUFACTURERS NAME ’ EMERGCENCY TELEAMONE NQ.
N/A N/A
"7 ADDRESS (Nﬂﬂcr, Sireet, Ciry, Scare. anc Z2? Code)
CTHEMICAL NAME AND SYNONYMS . TAAQE NAME ANG SYNONYMS
|_2.4-Dichlorophanoxy agetiz 2:id o 4-0, W r 64
N MICAL FAMILY OCAMULA _
%?\ orinated hydrocarbon(He'bw'xde) Cg Cl5 Hg 03 Agent Qrange
- SeCTION Il - HAZARDOUS INGREDIENTS
PAINTS, PRESERVATIVES, & SOLVENTS % A:::z[ ALLOYS AND METALLIC CSATINGS % | e
PMCMENTS BASE METAL
CATALYST . ALLOYS .
VEICLE METALLIC COATINGS !
_‘\‘ SOLVENTS :Lbf:::ﬁ:éou Cclt rLUX i ‘
] anoirives . oTHERS |
o] ormens 4 1 -
HAZAROOUS MIXTURES OF OTHER LIQUIDS, SOLIDS, ~R GASES 2| G E
- Incompatible with strong oxidizers. ) : >
'
Dioxin found as impuritv or breakdown substance in 2,4D hra!
CAS Number 94-75-7 . o Q
RTECS AG682500 EPA MWWH PO3S - ' 8
. . SECTION Il - PHYSICAL DATA
sotunG POINT'F3  at T ATM Decomposes| S"ESIMIC GRAVITY (301} .
VAPOR PRESSURT (mm Mg} 20C 7.63mm Hg | eE e T, .c it
VAPOA DENSITY (AtRe]l} ° ) 'nuao-mnon M:I,' T f A B
ot
slignt . - by =~
soLum T A TER 2 tzob 0-07PPN Meiting Point - . 284°F ;
ArreanancL anoodon | Coloriess, odorless solid; white to yellow crystalline powder i
SECTION lV  FIRE AND EXPLCSION HAZARD DATA
Lal { [
PLASK POINT (Meined wied) Unknown lFMMMA.u WIMITS v

(2]

ag
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% |
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. hx‘nnGuumnc MEOA ; ' . . ]
_Exti ﬂnu1sn_nsin%_su1zah1g_su1g:1A1_1n_suz:nund_Lha_£1zg.1uA:gx_zn9.._£ne.-0:y-caan___-_-
sbtclAL AiRE FIGHTING FAOCLOVALS . .

|__ Weatr

dioxin/furon/phosgene etc. from incomplete combustion
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vy SECTION V . HEALTH HAZARD DATA
-~ - 1T .\ E -
- ""fgts.,.?j'm:BUQst:A 1 L) mg/m}_&CGIH_T‘!L-‘.-ZO mg/m3 STEL IDLK = 200 '“9/"‘3 - —
? u[iﬁs;.rcéa?n:iétf’f\s;;i damage, poison, ttch, pupil, tremors, peripheral neuropatny,
convulsions, icte=us, incoordinaticn, ventricular fiana'ion cardiac arrhjtnmal CNS -
EMERCENCY AND FIRST ALD PAQCEDURES dEDTESS'l
|__Wasnh_eyes 15 min w2th copious amounts of uate_;m_sm_mumrmmmr expgsur
bv inhalatige =e=ove to fresh air irpmediately. Upon ingsstion sggL wedical help immeciatel
Induce vomiting i€ medical help unavailable. Seek medical attention after znv exposure
. SECTION VI . REACTIVITY DATA -
STASIUTY UNSTASLE ' ] CINDITIONS TG AVOID
sTASLE ‘l x '
= d
] mcounATAnu‘t‘g ‘:ﬁmga..:o;g' 3;‘,2194‘5
MASLRDDOUS CECTMICSIT TION PRODULCTS .-~ >
Potential Dioxin. furaps, ahnsgens tinn
CONDITIONS TG AVOID
apous MAY OCCUR - . ——
uo:tvutm.amon il NOT DCCUR P ~ -
- "SECTION VIt - SPILL OR LEAK PROCEDURES
z : STESL TG L TAKDN 1M CASE MATEAIAL 13 RELEASID OA SPILED
safety olan. Minimize dust release. Reportable quantity 100 Ihs 0OBRM-F or 2 [Haizardous
- substance, liouid or solid, N.0.S.) Land Spill (Dig pit/pond to hold material - caver .-
WES T E OTSFCIRT wE - . .
. solids with a DY2s%ic sheet to prevent runoff.. Water Spill{if dissoived aoplv activatec
. carbon at 10.times spilled amount - remove trapped material with suction hoses - use
mechanical dregges or lifts to remove immobilized masses of pollutren and precipitates
25 NA %2765
4 . SECTION VIl - SPECIAL PROTECTION INFORMATION )
RESPIRATOAY PROTECTION (Specify rype) . .‘ _.. o —
Full face aj =3 fy3 i m
- SoAL EX I3 SPEC — —_——— —
| vorricaTion i L Dmay 11ed-2ir or i
. <. | mEQeANICAL (Cenernly S toTHER .
T [Faoticrivecoves - . o a VL sRoTECTIoN
|_Neo i Faceshield, gogglmn:zﬁ_nsnm.mr::
O HER PROTECTIVE EQUISMENT
-. L_Siml_ﬂ'_nl!r‘ll]s fmr_suﬂn_mm._m._mmmns_hm_umm*—-——
SECTION IX - SPECIAL PRECAUT-lONS ~ -
—* PRCCAUTIONS 70 BC TAREN Ik HANDLING ANG STORING
-~ wash_and shower {n vicnu_u_._guing. smk{ng.._dr_lnung ete prohtbtted.in_mh.m._
L Minimize contact at all times. . :
TICNE
ormes ’!::toe“r‘u‘? is extremely persistent imr the envfronmnt - - . T e
ha 4 * — . —_
*with higher concentrations in greater potentia] for exposure Ferm
——————— —dl go sl
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Occupational Health Guidelin2 fcr
2,4-D°

INTRODUCTION

This guideline :s intended as a source of infermancn foe
employees, emplovers. phyvucuans, industnal hypens.
and other occupational heslth professionais who mav
have a need for such iniormanoa. It does not atrempt to
present all data: rather. :t presents perunent informanon
and data in summary form.

SUBSTANCE IDENTIFICATION

¢ Formula: C1,C.H.OCH,.COOH
¢ Synonyms: 2.4-Dichioropbenoxyacetic acid
* Appearance and odor: Coloriess, odoriess schd

PERMISSIBLE EXPOSURE LIMIT (PEL)

The current OSHA standard for 2.4-D is 10 miliigrams
of 2.4-D per cubic meter of air {(mg/m?) averaged over
an eight-hour work shuft.

HEALTH HAZARD INFORMATION

* Routes of exposure

2,4-D can affect the body of it is inhaled. if it comes m
contact with the eyes or sian. or if it is swailowed It
may enter the body through the sian.

¢ Effects of overexposare

1. Shori-term Exposure: Massive exposure to 2.¢&-D may
cause weakness. stupor. muscie twitching, and coavui-
sions. Contact of the matertal with the skun may cause a
rash. It has caused munor hver and kidney damage w
animals.

2. Long-term Exposure: Not known.

3. Reporting Signs and Sympeems: A physician should be
contacted if anyone develops any signs or syTIptoms
and suspects that they are caused by exposure o 2.4-D.
¢ Recommended medical surveillance

The following medical procedures should be made
avaiable 10 each empiovee who 18 exposed 10 2.4-D &
potentially hazardous levels:

1. Initial Medicel Screeming: Employees shocld be
screened for tusicey of Serun medical cooctaess
(listed below) whuzx =ught place the empiovee at
increased nsk from 2.-D exposure.

—Liver disease: 23D caunses liver damage o -
mals. The umportance of tus organ in the brotrarssor-
manon and detoxficznon of foreign substances shoaid
be connidered before exposing persons with mrparred
liver funcnon.

~Kidney disesse 2.4-D causes kidney damage m
animals. The mportance of this organ n the elimzanos
of toxx subsunces rxscfies special connderanoa =
those with mmpaured resal function.

—Cardiovascular dsexse 24D causes venmncaiar
fbrillanon m anmmais. [2 persoas with impsred csrcho-
vascular funcoon. the maaianon of 2,4-D mugh: cawse
exacerbanon of pre-exsmg dsorder.

—Skin disease 2.3-O zan cause dermantis om pro-
ionged exposure. Persons wath pre-exisung sion csor-
ders may be more scscepcie 10 the effects of tius agene.

~—Convulsive dssoraer or peuropathy: 14D may
cause convuisions m k==nans. Persons with 2 eory of
sach disorders may de =xcre suscepuble 1o the efecs of
this agent 2.3-D may ais0 produce neuropatky bw
analogy to0 effects coserved :n expenmentai ax—=ais.
2 Penodic Medical Examingtion: Any empioves deves-
opmng the above-lszed condinons should be refesTed dor
farther medical examreznon.

* Summasary of toxicoiogy

2.4-D dust causes ug=s of doth hvpo- and hyperexcma-
non of the central nenvoxs svstem 1n anumais. In several
species of anmeais —hez masuive oral doses suodes
death has been ascm~eg 1w ventncular fibnilanoe K
death 1s delaved. myceomua snifness Of the exresudes.
alaxia, paraiyus. anc SOma are seen: autopsy fiadimgs
have included mzmoe ner and kidney wpury. The
myotonia charactersc of mtoxicanos by 24D =
amumals has oot been “eported n humans Posably the
only recognized faal case of potsonung wmyolved a
swcdal persoa who mgenied not less than 0500 mg: e

These "6COMMENCabons refeC: 000 INCUSTNA ™ 24N 3NG MEOICE! SUNVIVIITCE rICICES ING M MDIeMertlato” o
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person 1zrarently expenencad vicieat convulsions. al-
thougk “=ev were not actualy observed: there were no
sugmfican® incings at autopsy. A single dose of 3.6 g of
24D ad=iz:stered intravenously to a pauent for treat-
ment of Jsseminated coccidiomycons caused s{upor,
hyporeera. Ibnllary twitching of some muscies. and
unnary <ontnence: 24 hours after the dose, the pa-
uent suli comvplaned of profound muscular weakness,
which subuced after an additional 24 hours. Conuct of
the mactsmai with the skin may cause dermauus; skan
absorpuce s sight

CHEMICAL AND PHYSICAL PROPERTIES

* Physical data

1. Moiecaiar weight: 221

2 Boxiing pomnt (760 mm Hg): Decomposes

3. Spe=fic gravity (water = 1) 1.1 (esumarted)

4. Vapar density (aur = | at boding pownt of 2.4-D):
7.63

5. Meitng pomnt: 140 C (284 F) .

6. Vapor pressure at 20 C (68 F): Essennally zero

7. Soiudiiazy mn water, at 20 C (68 F): 0.07 ppm

8. Evzporanon rate (butyl acetate = 1): Not applica-
ble
* Rescrivity

1. Concimons contnibuting to instability: None

2 [accerpanbiuities: Contact with strong oxdizers
may caose Sres and explosions.

3. Hazardous decomposition products: Toxic gases
and vapors (such as hydrogen chionde and carboa
monoxxde) may be released in a fire wnvolving 2.&D.

4. Speczal precautions: None
¢ Flammadiliry

1. Fiasa powmu Data not available

2. Aptoigzunon temperature: Data not available

3. Flazmmable limits in air, 9¢ by volume: Data not
available

4. Exzegushant: Carbon dioxide, dry chemical

foam, water
* Warning properties
Since 24D has a negligible vapor pressure. warmning
properues are not consudered.
Grant stares that “2 4&-dichlorophenoxyvaceuc acid (2.4-
D) s a bertwade for weed control. often used in the
forms of us saits or esters. Parenteral sdministration (0
dogs has camed sneezing. lacnimanon. and rubbwng of
the eves. along with gastrowntesunal disturbances ln
three humaa bemngs, absorption of an unspecified ester
of dichlorophenoxyacetic acid through the skin caused
polyoeurms. but with no dusturbance of the eyes or
vinoa." The above do not appear to be local effects on
the eye. However, Stolman and Stecher note that thys
substance can cause irntauon of the eves.

2260 .

MONITORING AND MEASUREMENT
PROCEDURES

¢ Generl
Measurements 10 determine employee exposure are best

- taken so that the average eignt-hour exposure 1s based

on 3 sagle eight-hour sampie or on two four-hour
samples. Several short-ume interval sampies (up to 30
minutes) may aiso be used to determine the average
exposure level. Air samples should be taken wn the
empiovee’s breathing zone (air that would most nearly
represent that inhaled by the empioyee).

¢ Method
An anaiytical method for 2.3-D s 1n the NIOSH
Manual of Analvtical Methods. 2nd Ed., Vol. 3. 1977,

available from the Government Pnnung Office. Wash-
ngton. D.C. 20402 {GPO No. 017033-002614).

RESPIRATORS

* Good industrisl hygiene practices recommend that
engineering controls be used to reduce environmental
concentranons to the permisuible exposure level. How-
ever, there are some exceptions where respirators may
be used 10 control exposure. Respurators may be used
when engineering and work pracuce controis are not
technically feasible, when such controis are in the
process of being installed. or when they faul and need to
be suppiemented. Respirators may also be used for
operatons which require entry mto tanks or closed
vessels, and in emergency sruanons. If the use of
respiraiors is necessary, the only respirators permtted
are those that have been approved by the Mine Safety

. and Health Admimstranon (formerty Mining Enforce-

ment and Safety Admimstraton)} or by the Nauonal
Insntute for Occupational Safety and Health.

+ [n addinon 10 respi-ator selecnion. a complete respira-
tory protecuon program shouid be nsututed which
includes regular traming, maintenance. Inspection.
¢leamung, and evaluaunon.

PERSONAL PROTECTIVE EQUIPMENT

* Employees should be provided with and required to
use impervious clothing, gioves. face shields (eight-inch
minimum), and other appropnate protective clothung
fnecessary to prevent repested or prolonged skun contact
with 23-D ot liquids contaning 2.4-D.

* [f employees’ clothing may have become contaminat-
ed with 2.4-D, employees should change into unconta-
minsted clothing before leaving the work premuses.
* Clothung contamminated with 2.4-D should be placed
in closed contaners for storage uaul it can be discarded
or unul provision is made for the removal of 2.4-D from
the clothing. If the clothung s 10 be laundered or
otherwise cleaned to remove the 2.4&D. the person
performung the operation should be informed of 2.+-D's
hazardous properties.

¢ Non-impervious clothing which becomes contam-

Septemper 1978

pow|iy bujeq

JUBWNI0P 9y} Jo Anend

8{Y} uBY] Jeo{d 658 si
ebew) wiy eyl 1 1331 0N

ay3 03 enp | 3| “ad3o0u




ha e N b Sa A LA

[ ¥ -3

nated with 2.4-D should be rermoved promptly and not
rewoern unnl the 2,4+D 15 removed from the clothung.
¢ Employees should be provided with and required to
use dust- and splash-proof safzry geggles where 24D
or liquids coatamng 2.4-D may coatact the eyes.

SANITATION

¢ Skin that becomes contaminated with 2,4-D should
be prompely washed or showered with soap or muld
detergent and water to remove any 2.4-D.

« Eaung and smoking should not be permurted in areas
where solid 24D is handled. processed. or stored.
e Employees who handle 2.4-D or liquds contanmng
2.4-D should wash their hands thoroughly with soap or
mild detergent and water before eatng, smoking, or

COMMON OPERATIONS AND CONTROLS
The following list includes some common operations in

whicn exposure to 2,4-D may oceur and control meth-
ods which may be effective 1n each case:

Operation Controls
Forrmutanon of Process enciosure;
hertxCdes local exhaust
vergianon; personal
protectve equipment;
washing faciiities

Manutacasre of 2.4-D Process enclosure;
focal exhaust
ventiavon; personal
protective equipment;
wasrang {acilities

Apphcabon on cereal Personal protective

crops. corm, sorghum, equiprment

mio. SuGar cane.

pastures. range land,

and lawns for use as an

hertscde: use as a

plant hormone on

agncultural crops

EMERGENCY FIRST AID PROCEDURES

In the event of an emergency. insurute first aid proce-
dures and send for first aid or medical assistance.
* Eye Exposure '

If 2.4-D or liquids contairung 2.4-D get into the eyes,
wash ecyes unmediately with large amounts of water,
lifung the lower and upper lids occasionally. If irntation
is present after washung, get medical artention. Contact
lenses should not be worn when working wath thns
chemcal

¢ Skin Expossre

If 24D or liquds conuining 2.4-D get on the skin.
promptly wash the contamunated skun using sosp or

Septermper 1978

mild detergent and water If 2.4-D or liquids contning
2.%-D penetrate threugh the clothing, remove the cicth-

ing promptly and wesh the skin using soap or miid
detergent and water. If irmiapon persiusts after washung,
get medical attennion.

¢ Breathing

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 aruficial resprrauon. Keep the affect-
ed person warm and at rest Get medical attenuon as
001 a3 possible.

* Swallowing

When 124D has been swailowed and the person s
conscrous, give the person large quanuues of water
immediately. After the water has been swallowed. try
to get the person to vomut by having him touch the back
of his throat with hus finger. Do not make an uncon-
scious person vomit. Get medical artentnon immediate-
ly.

-yRaeu

Move the affected person from the hazardous exposure.
If the exposed person has been overcome, nonry some-
one else and put into effect the established emergency
rescue procedures. Do 0ot become a casuaity. Under-
stand the faciliry’s emergency rescue procedures and
know the locanons of rescue equipment before the need
anses.

SPILL AND DISPOSAL PROCEDURES

* Persons not wesrng protectve equipment and cloth-
ing should be restricted from aress of spills unal cleanup
has been compieted.

e If 24D is spiled. the following steps should be
taken:

1. Ventiate ares of spill

2. For small quantines, sweep onto paper or other
suitable materal. place in an appropnate contuner and
burmn in a safe place (such as a fume hood). Large
quanunes may be reclarmed: bowever. f this s aot
pracucal. dispose of by buramg m a switable combusnon
chamber eguipped with an appropnate efflueat gas
cleaning dewice. as in below or deposit in a secured
sanitary landfill

¢ Waste disposal methods:

2.4-D may be disposed of:

1. By making psckages of 24D in paper or other
flammable matenal and burmmng n a suitable combus-
tion chamber equpped with an appropnate efflluent gas
cleaming device.

2. By dissoiving 2.4-D in a flammable solvent (such as
alcobol) and atominng in a sustable combusuon chan-
ber equipped with an appropnate effluent gas cleaning
device.

). By disposal 1n a secured sanutary landfill.
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* 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 [4RC Monographs
on the Evaluation of Carcinogenic Risk of Chemucals to
Man. Volume 15, 1977,
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RESPIRATCRY PROTECTION FOR 2.4-D

Condition Minsmum Respiratory Protection®
Required Above 10 mg/m?

Partcuiate Concentrapon

100 mg/m* or less Any chermcail cartndge respirator with an organic vadDor cartndge(s) and oust
filter(s), mCLZing PesSHCIS respiralors winth meet @ requrements of this class.
Any Suppiec-air resperator.
Any self-cortamed brsathng apparahus.

500 mg/m? or less A chemcal cartndge resorator with a hull facecece and an organic vapor

cartndge(st. and dust Tver(s), including pestc:de resprators whech meet the
requirements of thes class.

A gas mask with & chin-styie or 2 front- Of back-MOUraed JIGANC vapor carester
and dust < mst fiter. sxciuding pesbicde respraiors whach meet the requre-
ments of Txs Class.

Any suptiied-ar respiraior with a full facepece. heirnet. or hood.
Any seif-cormaned breathung apparatus with a full facemece.

A Type C supplbed-air resorator operated in pressure-cemand Or cther positive
pressure ar CONTNUOUS-ow Mode.

Greater than 500 mg/m® or
entry and escape from
UNKNOWN Concentaicns

Seif-cor-amed breat™rg apparatus with a full facemece operated m oressure-
demand Cr SIher POSITVE DIessureé Mode.

A combmanon resprator which includes a Type C supoled-air resprrator with a
full facepvece operated  pressure-demand or cther DosItive pressure or Conunu-
ous-flow rooe ana an auxikary seif-contained brexTwng apparatus operated n
pressure-cermana or QNEr DOSIUVE Dressure Moae.

Seif-contamed breatmng apparatus with a full faceceece operated in pressure-
demand Cr OIher DOSITve Dressurs mode.

Any gas mmask Drowding Drotection aganst orGamc VEDOrS ana paruculates.
NCIAING DeStCIOe rESCIraIors whinch Meet the regusements Of this ciass.

Any escace setl-Contaned draathing apparatus.

*Only NIOSH-3pproved or MSHA-2pproved egument sNouid be used.
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qf' Required under USDL Safery and Heatth Resulatians for Ship Repaicing, -~ <«
) ’ Shipbuilding, and Shipbreaking (28 CFR 1915, 1816, 1617)
N _ SECTION | -
MANUFACTURERS NAME . . : EMERGENCY TEI-UNONUQ.___ P
N/A NZA
& AODRESS (Numba, Street, Ciry, Siate, and ZLP Code) R j -
LA
CHEMICAL NAME AND SYNONYMS TRAOE NAME AND SYNONYMS - -
Sulfuric Acid - Battery Flectrolyte Acid i
CRAMULA

* EMICAL FALMILY C )
1 “Tnorganic Acid - Sulfuric Acid H2504 -

" SECTION Il - HAZARDOUS INGREDIENTS  _ __ . .. —-. -
) . T

[ pAINTS, PRESERVATIVES, & SOLVENTS % | ooy ALLOYS AND METALLIC COATINGS % -l
<] MGMENTS BASE METAL -
‘1 caTaLvsr . o, ALLOYS - . - o B
3] vermicnx 1 METALLIC COATINGS '
o4 FILLER METAL - . '

- SOUVENTS PLUIS COATING OA CORE FLUX

S oo N " N R
] aomiTivEs . OTHERS . "
1l oregns - T

HAZARDOUS MIXTURES OF OTHER LIQUIDS, SOLIDS, OR GASES

]

‘| BATTERY ELECTROLYTE (Acid); Battery Fluid $s a highly carrosive mixturs of. 1_ :
- —1
T

0 sulfuric acid (H2S04) and pure water (H90), possessing & specific gravity

«| ranging from 1.200 + 0.005 to 1.300 + 0.005 at 80°F. . {25%-80%"H2504) -

1 the threshold 1imit value of sulfuric acid per eight (8) hour day is Allm_t

[ |

< . -, SECTION 1l - PHYSICAL DATA - .- T
: BOIUNG POINT (*FY : 203°F SPECIFIC CRAVITY (m30°1) 1,200 to 1.300 b BO‘f
" | vason ertssuatime gy " laomiser JSNSISETTIE —orwn T T esvney
VAPOR DENSITY (AiRe]) * - +1 'tV"OAATION .‘::“H&ttt‘ (Fle) -1 T—.' £ A

SOLUSILITY 1N WATER e 1002 READ. ATTACHED SPECIFIC&?I’ONS GAREFULL_Yl

A"u“"ﬂ"'””“ GoIor\ess, oﬂy fluid, to sljgn:]x ;]gm Qgg:]gss

”

e SECTION IV - FIRE AND EXPLOSION HAZARD DATA - .

Iru_nuAu.l LimiTS ] st ) Y
—-= e f— 3

4 [7LASH POINT (arnes vie®) . Flammable

=~ i’f;mcuumnc MEOIA _ - —
' : this material s inunlved in a fire, use large quantitiss of watsr — :
- 4 - " [3 s - -
~ ; ,Bﬁ"?‘z":“ ’Spilled or 1saking batter electrolyte with large amountsofwater
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I SECTION V - HIALTH KAZARD DATA
=L/
Th TR LD WMITVALUR g M3 per eignt (8) rour cay _
-r. “CFFECTS QF OVERLXPISURE RS Sd o) ERR) uU”'\."S"‘.ve ] "
__-._-Causes savere burns. Rapgsated contact may cause skin and eve
"r‘ irritation. Repeated innalatior of mist may cuase inflammation of lungs.
EMERCENTY AND FIRST 450 PRAQCEDWRESR .
- ] SEE ATTACHED INFCEMATION! Irmediate washing with large amounts oF water for at least
= 15 minutes is recommended. Contact a physician immeciztely. - e
Battery electrolyte does not contain Poly Chlorinated Bichenyls.
-y - —_— —
. SECTION V1 - REACTIVITY DATA
N Rlas UNSTABLE ] AT TeOREact WEh all organic substances.
sTABLE | 1003 :
g [ I~CoOmMPATASLITY [(Naser2zs 10 evold)
. Incompatible with al] metals 2nd 211 organic substances
. ‘o ¥ TARDOUS CECSMICSITION PROOUCTS -
B CONDITIONS TS AVOID —
e an v MAY OCIUR © e e S -
B Bt wiLL NOT OCtUR %- .
-' - s . . i
'3 ] .
s SECTION VII - SPILL OR LEAK PSOC.DURES
:':. - e AREM N SASE TE
=¥ ﬁash‘eonf’n-e afrf '-.‘éi a.;;a ;lfn"x; en E [ "Sa‘{:rs." ff water is not available, use
e
‘¢ ]-sand or ashes. Do not use cloth, sawdust, or any other combustibles. _
« .
3 L O™ 3 - - -
o 'ﬁfé‘ut‘rﬁhza witn bicarbonate of soda and dilute with water... . . N .
"
i g M . i _ _ _
.
. SECTION VIIl - SPECIAL PROTECTION INFORMATION '
ALSFIRATORY PAQTECTION fSpecify -oT
't Full-face respirators with m Acid Gas Cartndges with dust. mist, fume prefilters
. ] VENTILATION ] LOTAL EXHMAUST _ v SPECIAL
. . S AN AL JC ooy _oi’ggelgad_a&.sr_sml__
.- PRAOTECTIVE CLOVES -~ . e ~‘ . - EYE_PROTECTION .
' Rubber, Gloves - - = Chemical Safety Goggles-- R
s o w— 3 >
- L_ﬁ;sﬁ;fo—' 'E-:'s;:mﬁ! Mccl Safety Boggles, Rubber Gloves- - ——"—— S—m'ee 4 -
- ¢
‘ - .o
- SECTION 1X - SPECIAL PRECAUT!ONS R .
F . a7
.- | eRVincoo d%"p"\'a'c"e"%?f'"‘ ected ¥rom moisture and” severe _vn;htr.,_hojd AL
£ —— -
yo* handling and stonge procedures that Y result in spills, 1nl:s. puhcturef“ LS
= oTmrw PRLCAVTIONS ¢ ——
. Mrw_mmmummg mter smhr 1: mﬂm!
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Occupational Heaith Guideline for
Sulfuric Acid

INTRODUCTION

This guideline is intended as a source of informauon for
employees. emplovers, physicians, industnal hygienusts,
ard other occupational health professionals who may
have 2 need for such informadon. It does not actempt 10
present all data: rather. 1t presents pertineat informanon
and data in summary form.

SUBSTANCE IDENTIFICATION

* Formula: H,SO.

e Svnonyms: Oil of vatriol

e Appearance and odor: Colorless 1o dark brown. ouly,
odorless iquid.

PERMISSIBLE EXPOSURE LIMIT (PEL)

The current OSHA standard for sulfuric acid s 1
milligram of sulfunc acid per cubic meter of aur (mg/
m°) averaged over an eight-hour work shift NIOSH
has recommended a permussible exposure limit of | mg/
m? averaged over 2 work shift of up to 10 hours per day,
40 hours per week The NIOSH Critena Document for
Sulfuric Acid should be consulted for more detnled
information.

HEALTH HAZARD INFORMATION

¢ Routes of exposure

Sulfunc acid can atfect the body if it is inhaled or f it
comes in contact with the eves or skin. It can also atfect
the body if it is swallowed.

* Effects of overexposure

1. Short-term Exposure: Sulfuric acid may cause irnta-
tion of the eves. nose. and throat. Breathing 1n the must
of vapor may cause teeth erosion or the mouth to
become sore and aiso difficulty in breathung. Spiashes i
the eyes or on the slun wil] cause severe skin burns.
2. Long-ierm Exposure: Repeated or proionged expo-
sure to dilute solunons of sulfuric acid may cause
irrtauon of the skun. Repeated or prolonged exposure

to mists or vapors of sulfunc acid may cause ercsron of
the teeth, chronc ummanon of the eyes. or szroax
inflammation of the nose. throat, and bronchual rubes.
J. Reporting Signs and Sympeoms: A physicaan shcuid be
contacted if anyone develops any signs or symptoras
and suspects that thevy are caused by eaposure w0
sulfuric acid.

* Recommended medical surveillance

The following medical procedures should be made

available 10 each emplovee who is exposed to sulfunc

acid at pctentally hazardous levels:
1. Initial Medical Examination:

—A complete history and physical examnanoa: The
purpose is to detect pre-enisung conditions thar might
place the exposed emploves at increased sk, and 0
establish a baseline for furure health momitoring. Exacu-
nation of the respiratory system, eyes, and teeth should
be stressed. The skin shouid be examined for evadence
of chronic disorders.

—14" x 17" chest roentgenogram: Sulfuric acid may
cause acute lung damage Surveillance of the lungs s
indicated.

~—FVC and FEV (] sec): Sulfunc acid is reported o
cause puimonary funcoon 1mpairment. Pertodic surves-
lance is indicated.

2 Periodic Medical Examinanon: The aforemsznoned
medical examinatons should be repeated on an annual
basis. except that an x-rav s considered necsssary cniy
when indicated by the results of pulmonary fzncaen
testing.

¢ Summary of toxicology

Sulfuric acid must severeiv wrntates the eves. respratery
tract, and skin. Cooccenrrated sulfunc acid desuoyrs
tissue due to its severe dehyvdranng acuon. whereas the
dilute form acts as a mulder 1rnitant due o acwd proper-
ties. The LCSO0 of must of 1-mucron parucie size tor an 3
hour exposure was 30 mg-m? for adult guinea pigs and
18 mg/m? for young amimais. Continuous exposure cf
guines pigs to 2 mgrm?3 for § days caused puimonary
edema and thickenung of the alveolar walls: exposure of
guines pigs to 2 mg/m? for | hour caused an increase 1n

These recommendaatons reflect grod NCUSINEI NYREne and MEAICS! SUVORENCE Dracices and ther imolementabon wil
238:81 N aCTugving &N effeCtive OCCUPALONAI NEAth Drogram. However, they May NGt De SUthC:eM 10 ACTHEVE COMORANCE
with ail requrements of OSHA reguiations.

U.S. OEPARTMENT OF HEALTH AND HUMAN SERVICES
PubiC Hegith Sennce Canters tor Disease Conoal
Natonst Insanste for Occupationsl Safety and ~eann
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puimonary airway resistance ‘rom refllex bronchocen-
stncnon. A worker spraved n the face with hguid
furming sulfunc acid suiTered skin burns of the face anc
bocy. as well as puimcnany edems from inhalation
Sequelae were pulmonarny fitross, residual bronchrus.
and pulmonary emphysema: n addition. necrosis of the
skin resulted in marked scarneg. [n human subjects
concentrauons of about $ mg/m? were objectionable.
usually causing cough. an increase in respiratory rate.
and impairment of venulatory capacity. Workers ex-
posed to concentrauons of i26 to 35 mg/m3 had a
markedly higher incidence cf erosion and discoloranon
of teeth than was noted in upexposed individuais
Splashed in 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 compiete. Repeated expo-
sure of workers to the mist causes chronic conjuncuvi-
us. tracheobronchius. stomanus. anc dermatits. as well
as dental erosion. While mgesnon of the liqud s
unlikely 1n ordinary industnal use. the highly corrosive
narure of the substance may be expected 10 produce
senous mucous membrane burns of the mouth and

esophagus.
CHEMICAL AND PHYSICAL PROPERTIES

* Physical data

1. Molecular weight: 98

2 Boiling point (760 mm Hg): 270 C (518 F)

3. Specific gravity (water = 1): 1.34

4. Vapor densiry (a1r = 1 at boiling point of suifunc
acxd): 3.4

£ Melting point: 3C(3TF)

6. Vapor pressure at 20 C (£8 F): Less than 0.001 mm
Hg

7. Solubility 1a water, /100 g water at 20 C (68 FXx
Miscible 1n all propormons

8. Evaporauon rate (buryl acerate = 1): Data not
available
* Reactivity

1. Conditions contribuung to nstability: None

2 Incompatibilities: Contact of acid with orgamc
matenals (such as chiorates. cartndes. fuiminates. and
picrates) may cause fires and expiosions. Contact of scxd
with metals may form toxx saifur dioxide (umes and
flammable hydrogen gas.

3. Hazardous decompominon products: Toxic gases
and vapors (such as sulfunc acd fume. sulfur dionde.
and carbon monoxide) mav be released when sulfune
acxd decomposes.

4. Specuai precautions: Liqud sulfunc scid will
anack some forms of plasucs. rubber, and coatings.
L]

1. Sulfunc acid is not combusuble by iself. dbut
highly reactive and capabie of igniung finely divided
combustible matenals on contact. Fires involving small
amounts of combustibles may dbe smothered with dry
chemucal. Water applied directly to sulfunic acid causes

2 Sulturic Acid

evolution of heat and splattening

* Warning properties

The International Labour Office (ILO) reports that
sulfune acid. in liquid or vapor form, can cause eve
irntation, but no quanutative infermation 18 given. The
NI{OSH cntena document for suifunc acid states that
Bushtueva exposed 10 human sudiscts to different con-
centranons of sulfunc acid aerosol. At a concentration
of 1.1 10 2.4 mg/m?3, 40% of the subjects expenenced
eye imaanon.

MONITORING AND MEASUREMENT
PROCEDURES

¢ Gemeral

Measurements to determine employee exposure are best
taken 30 that the average exght-hour exposure is based
on a =angle eight-hour sample or on two four-hour
samples. Several shon-tme tnterval samples (up to 30
unutes) may also be used to determune the average
exposure level. Air sampiles should be taken in the
employee's breathing zone (arr that would most nearly
represent that inhaied by the employee).

* Method

Sampling and analyses mav be performed by collection
of suifunc acid on a celluiose membrane filter, followed
by extracuon with distilied water and isopropyl alco-
hol. treatment with perchionc acxd, and ttration with
barium perchlorate. Also. detector tubes certified by
NIOSH under 42 CFR Pant 84 or other direct-resding
dewvices calibrated 1o measure sulfunc acid may be used.
An analvncal method for sulfunc acid 15 1n the NJOSH
Manuai of Analvucal Methods. ind Ed.. Vol. & 1975,
availabie from the Government Pnnting Office. Wash-
ingron. D.C. 20402 (GPO No. 017-033-00349-1).

RESPIRATORS

* Good industrial hygpene practices recommend that
engineenng controls be used to reduce environmental
conceatrations (o the permussible exposure ievel. How-
ever, there are some excepuoas where respirators may
be used 10 control exposure. Respirators may be used
when er pineening and work practice controls are not
techrucaliy [easible. when such controls are in the
process of being installed. or when they fail and need to
be suppiemented. Respirstors may also be used for
operations which require eatry into tanks or closed
vessels. and in emergency situsbions. If the use of
resSpirators 14 necessary. the oanly respirators permitted
are those .hat have been approved by the Mine Safety
and Health Admianstranon (formerly Mining Enforce-
meat and Safety Admunisiranon) or by the Nauional
Insutute for Occupanconal Safety and Health.

¢ In addition to respirator selecuon. a complete respira.
tory protection program should be instituted which
wncludes regular trmming. mantenance. INIpeclion.
cleaning. and evaluation.

Septomber 1978
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PERSONAL PROTECTIVE EGUIPMENT

¢ Emplovees shouid be provided wk 1nd raguired to
use impentous clothing, gloves, facs shieicserght-inch
mimimum), and other appropnate protectve clothing
necessary to prevent any possibility of skin ccnuact wath
hquid sulfunc acid or solutions contaimng more than
1% sulfuric acd by weight.

* Employees should be provided with and required to
use impervious clothing, gloves. face shueids (e:ght-inch
minimum), and other appropnate protecnve ciothung
necessary to prevent repeated or proleaged sk contact
with solutoas containing 1% or less suifunc acid by
weight.

* Where there 3 any possibility of exposure of an
empioyee’s body to liquid sulfunc acid or solutions
conwuningmore than 1% sulfuric acid by weight. facili-
ties for quick drenching of the body should be provided
within the mmmediate work arex fur emergency use.
* Non-impervious clothing which becomes contami-
nated with salfunc acid should be removed immediately
and not reworn unul the sulfunc acid is removed from
the clothmg.

¢ Clothing contaminated with sulfunc acid should be
placed mn cicsed contaners for storage unal 1t can be
discarded or vnnl provision is made for the removal of
sulfunic acid from the clothing. If the clothing is to be
laundered or otherwise cleaned to remove the sulfunc
acid. the person performing the operaooa should be
informed of sulfunc acid’s hazardcus properues.

* Emplovees should be provided with a3 required to
use splash-prooi safety goggies where there s any
possibility of bquad sulfuric acid or solunons conun:ng
sulfunc acxd contacting the eyes.

¢ Where there is any possibility that emplovees’ eyes
may be exposed to liqud sulfunc acd or solutions
contammere than 1% sulfuric acid by weight. an eye-
wash fountn should be provided within the immediate
work ares for emergency use.

SANITATION

* Skin that becomes contamnated with sulfurc acid
should be unmediately washed or showered to remove
any sullunc scxd.

COMMON OPERATIONS AND CONTROLS

The followmg st includes some common operauons in
which exposure to sulfunc acid may ocsur and control
methods whuch may be effecuve 1n each case:

Operation

Use in mam ’2cture of
phesphore ass and
ferilizers

Use in peToiaum
refiung as a~ 2-<viatuon
catalyst ter oroauchon
of igh-oc2a~e £asonne,
productcr o et fuels,
kerosene. iwoe and
white ors. ca addtves,
and precargzon of
cracikong caaysts

Use cunng marutacture
of prgrme—rts and dyes,
and gyest.t
Intermeciates

Use in ore lsacting and .

processng. use N metal
Cleaning anc oiating;

elecroganarzzed wre;
anoazng of etk

Use it marcstacture of
detergents

Use in coke-cven gas
rehreng. uSe N DIBSLCS
ncustry for

manutacre of rayon,

scetate. caoroactam,
and others: use n lead
storage Saenes as

Use n fo0d processing
n manytacssre ot
brewng SUGaTs tor beer,
manutachse of glucose.
refirung of mmeral ang
vegetabie Oxs

Controis

Process e~cacsure:
locas exra st
veNnuiatcre, Dersonral
protectve ecuoment

Process erccsare:
local ex~aust
venrtiators Dersonal
Protectve euoment
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Operation

Jse for crenaraten ¢f
insachcices: Jse n
manufacture of ramra.
and synthetc n.btes

Use for gas cryng 10
ary acid and cerrosive
gases; use n reatment
of incustnal water for
pH controt

Use in manutacture cf
texules and leawrer for
traatment of wool,
pickling leather. as a

Controls

Process enciosure;
1ocal exnaust
vennaudn. cersonai
oretective equioment

Process enciosure:
local exnaust
ventriatuon, cersonal
prciective equipment

Frocess enclosure;
local exhaust
ventilaton; personal
protectrive equipment

dye assist, as a sotvent
for vat gdyes. and n
fabnc fimshing

Use as a laboratory Process enclosure;
reagent as a sorvent loca! exhaust

and for chemcal ventlaton; personal
analys:s; use \n protecuve equpment
chemical synthesis n

preparavon of acas,

intermediates for
medicinals. gas. esters,
ang farty acias

EMERGENCY FIRST AID PROCEDURES

In the even: of an emergency. insntute first aid proce-
dures and send for first aad or medical assistance
¢ Eye Exposure

If liqud sulfunc acid or solutions containing suffunc
3¢id getnto the eves. wash eyes immediately with large
amounts of water. lifning the lower and upper hds
occasionally. Get medical antenuon immediately. Con-
1act lenses shouicd not be worn when working with tus
chemical.

» Skir Expossre

If liqud sulfunc ac:d or soiunons contning sulfunc
acid get on the saun. inmediately flush the conaminated
skin with water. If uqud suifunc acid or soluvons
containing sulfunc acia penetrate through the clothung.
remove the clotung immediately and flush the sun
with water. Ge: medical artennon immediateiy.

¢ Breathing

If a person breathes in large amounts of sulfuric acd.
move the exposed person to fresh ar at once. If
breathung has sicoped. perform aruficial respiraton.
Keep the affected person warm and at rest. Get medical
attention as s00a as possidle.

¢ Swallowing

If liquid suifunc acxd or solunons containing sulfunc
acrd have been swallowed and the person is conscious.
g:ve hum large quanuties oi water immediately to dtlute
the suifunc ac:d. Do not artempt 10 make the exposed
person * omit. Get medical attennion immediatels.

4 Suitwric Acd

¢ Rescue

Move the aifectec person from the hazarcdous expesure.

If the exposed person nas oeen overccome. nonn some.
one else and put intc effect the established emergensy
rescue procedures. Do not become a casuanty. Uncer-
stand the factiity’s emergency rescue procedures anc
know the locauicns of rescue equipment before the rieed
anses.

SPILL, LEAK, AND DISPOSAL
PROCEDURES

* Persons not weaning protecive equipment and cloth-
ing should be restnicted {rom areas of spills or leass unt:l
cleanup has been compieted.

o If sulfunc acid 1s spuiled or leaked. the following steps
should be taken:

I. Venulate ares of spill or leak.

2. Collect spilled or leaked matenal 1n the most conven-
ient and safe manner jor reclamauon or for disposai in 3
secured samitary landfill. Sulfunc acid shouid be ab-
sorbed 1n vermculite, drv sand. earth. or a sumular
matenal. It may also be diluted and aneutralized.

* Waste disposal method:

Sulfuric acid mayv be placed in sealed contuners or
absorbed «n vermucuiite. dry sand. earth. or a umular
matenal and disposed of 1n 3 secured sanitary landfill. It
may also be duluted and neutraiized.
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- 1974, ane, 2:716-34, 1950.
o RESPIRATORY PROTECTION FOR SULFUR!C ACID
L
e Condition Minkmum Respirstory Protection*
Required Above 1 mg/m*
-
e Particulate Concentraton .
50 mg/m? or less A gas mask with g chun-styie or 2 front- or dack-nounted acxd Gas Canster with a
e hugh etficiency partcwzare fiter.
" ~ A high efficiency particusate filter resperator wath a full Zacececs.
. Any supplied-ar resporator with a tull facepsece. heimet, or hood.
. . -4 Any seif-contaned breattwng apparatus with a full tacetsece.
ha i
e —
(et 100 mg/m or less A Type C supplied-ar resprator with & full faceDwece coerateC in pressure-
; demand of other paSTive Dressure MOae Or with a tull facemsece. neimet. or rood  w )
! e operated in contnuous-fiow mode. —
L >
i Greater than 100 mg/m? or Seit-contained breathng apoaratus wih 2 full facecrece coergted in pressure-
Lo entry and escape trom demand or other pCSIve Pressure Mooe. o
[ e unknown concentrations o
A combination resorrator whach inciudes & Tyoe C sSupOseG-asr resDrator wah a
) full facepiece Operated M Dressure-0eMand Of OINEr DOSITVE DressSure Of Corany- N
- ous-flow mode and an swahary setf-CONtaned Drealing aCOeratus operated n
pressure-demand of Other POSItive Pressure Mooe.
4
- Fire Fighting Sett-contained breathung apoaratus with a full taceteece Operated in pressure-
oemand of other POSILve Pressure Mode.
+
- Escape A gas mask with 3 chun-styie Or & front- Or Dack-MOuMad a0 GBS CAMNSIer with 3
. agh efficiency parbcusate fiter.
- Any sscape seif-contaned breatheng apparatus. ] " ‘

Ty *Oniy NIOSH-approved or MSHA-DDroved equiprnent should bDe used.
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DDT « (Cont)

BP. Aliindia Medica! Corp. (Indias iDigmar?

CAtanor” Sociedad Ancmins Miata cArgenninal

Diamond Shamrock de Mexico. 5.A ae C.\.
{Mexicot (DDT 35% *. Diamektc 507 *. Tech
DDT*)

Guanor v Fertilizantes. S.A. (Mexicol

Hindustan [nsecticides Lid. (India) (Huda *.
Hildu 30 ° WP

Moatrose Chemical Corp. of Californis (DDT
Technicel. DDT 75% WDP)

Produits Chumiques Ugine Kuhlmann tFrance)

Rumianca S.p.A. (ltaly) (DDT 75% WDP and
Technweal Grorwlar DDT for export: Micro

. DDT 75" and R50 °. domestic)

Unmica. S A (Spainy (DDT Techmcal DDT

3% WDP)
F: Devidayal (Sales! Private Ltd. (India)

DOT 5% * — see DDT o

DOT, Antiresistast — see Antiresistant DDT.
DOT Technical — see DDT e

DOT 75% WOP — see DDT 0.
DOVF — see DDVP.

DOvP

C:IE\HCAL NAME: 2.2.Dichlorovinyl dimethy! phos-
phate

COMMON NAMES: DDVP (USA). dichlorvos 1150. BSD
(USA-pharmaceutical grade): UDVF (USSR

OTHER NAMES: Benlos Cekusan *. Cypong ‘.
Dedevap *. Derriban * Derrivante *. Diclorvas *
tdiscontinued by Quimica Estrella:. Dnupan . Duo-Kill *,
Flv.Die *. Herkol ® ..\lcfu . 4\larv¢; Nogos *. No-Pest *.
Nuvan . 00 °. Phosuut * .Vapona ". \rcpomte

ACTION: lnsectaade.

CHEMICAL PROPERTIES: Colorless 10 amber liquid.
specific gravity 1.44 (60% 60° F.). Shightly soluble in water
(sbout 1%); in kerosene 2-3%. Readily soiuble m wost
organic solvents.

TOXICITY: Acute oral LD« (rat). 56-80 mg kg: acute
dermal LD~ (ra1). 75 mg kg (rabbit), 107 mg kg. -
SIGNAL WORD: DANGER: POISON.

ANTIDOTE: Auopine is the emergency antidote for DD VP
poisoning. 2-PAM 1 also anuidotal and may be used m
conjunction with atropwe.

HANDLING AND STORAGE CAUTIONS: Poisonous if
swallowed. inhaled. or sbeorbed through skin. Do not
contamunste feed or foodstuffs.

APPLICATION: A contact and stomach poison. it acts slsa
as a fumigeat. Controls household and public health pests,
stored product insects. horn flies, house fhes. [ace flies,
stable flies. gnsts. end mesquitoes ea lactating dairy
animais and beef cattie.

Caontrol of mushroom flies: also sphids. spider mites,
caterpilans. thrips. white flies in glssshouse crops. and
outdoor fruit and vegetables.

TOR.\SL‘LAT!O.\'S: Emuisifiable concentrations. soluble
concentrste. wettable powder, ready-to-use sprays. eere-
sols. space spravs. resin stnips (Mafu® Stnp. No-Pest®
Strip Insecticade). fNea collars. baits. Concentrates sold
wnder the name of Vepoauze® are for professional pest
control use only.

Formulsted as an anthelmintic for swine (Atgard °), horses
(Equigard *). snd dogs (Tashk °).

c102

Benfos * i< used fod contml of weevils in ste ~od crain.

COMBINATIONS A mixture for use ot jactating dairy
animals 1s Cuocap © (~ee Ciodrin 1 A mir'qre 1ar use as 2
residual premeoe sprav and pouliry lamac.Ce s Reoap ® (cee
Rabona *). Atiraciant muxture for iy co~airn (Goiden
Decor *) A maxture with propozur & pressired spran lor
use in hnuietuds.

BP: All lndis Medical Corp. (India)
Amvec Chemical Corp.
Bayer AG (Federal Republic of Germany)
1Dedevep . Mafu ®. Oko °)
chusAdSplmHCdunn"
Cibe-Gexgy L1d. (sﬂlluﬂlﬂdll\w
\hkhlesmm-um (lsrael) (Dicipgn *

Estrella (Argentms) tBemjos *, Der-

Sheil Chemcal Co. (Vapons *. Veponite °)
Sheli Internations} Chemcal Ca. (Great Britain}
(Vepone °)
Ugimes. S_A. (Spain)
F: Devicdaval (Sales: Private L1d. (Indis)
Diamond Shamrock (Atgard *. Ciovep *. Equi-
gard *, Farmstnp *. Siable Strp ®, Ravap *

Tosk °)
“ Agricultural Chemical Co. (Cypona ®

. Nuwan *)

EC. Duwo-Kill®, Fb-Die®. Vapona®, Va-
pons ° Plus)

Texsze. Drvision Morton-Norwch + No-Pest * Strip
Insecacide)

Deactivator

Some chiormaied hvdrocarbon insectiodes such as aidrin,
chiordane. endrin and tosaphene are susceplible to
breskdown waen combined with certain carrers or difuents
in dust formuistons. The action is caused by catalvuc
actiun of acxisxc centers on the surface of some diluents and
carriers.

Such diluents must be avoided or the acidic sites on the
active carners must be neutralized with desctivators. Urea
and hexametnviene tetramine have been found satisiactory
for this purpose. .

24063
CHEMICAL NAME: 2.4-Dichlorophenaryethyi benzoste.
ACTION: Herbicide.

mm*-—mz@n.
Débrevssaliant Concentre * — see 2.4.5-T.
Otbrowssadiant Super Cancentre * — soe 2.45-T.
Decafentia — see Stannoram °.
Decamethrin — soe Decis °: Pyrethroida.

Decanel — see Antak *: Fair-Tac *. Off-Shoxt-T *; Roval-
tac *: Sprout-Off *; Sucker Pluches °.

Decarbofuran
CHEMICAL NAME: 2.3.Dihydro-2-meth) ibeasofuren-7 -yl
methyicarbameta.

Farm Chemicals Handbook

m—

powyy bujeq

JuewnI0p eyy Jo Ayyend

®43 03 enp s 3) ‘a)30u

ERI

8143 uuy) J4we|) 86| By

BW| Wiy ey 4

o6



B gt e

L PRI RIS

-

R T T
L)

00 * Soil Fumigant (Cont.}

SIGNAL WORD: DANGER.

ANTIDOTE: No specific antidote 13 known. See product
label {or practical trestment foliowing ingestion. inhalation,
ot skin or eye contact.

HANDLING AND STORAGE CAUTIONS: Flammable.

. Hazardous My ingestion. inhalstion. or by skin absorpt.on.

Although toxic to warm-blooded animals. the vapors
Kﬂrovude e warning of the presence of D.D°. NIOSH or

ESA approved respiratory equipment should be wom
when liquid D-D® 15 exposed to the atmosphere. When
handling or working with D-D °* wear clean body covaring
including polyethylene or neoprene gloves and and hesvy

. {greater than 3 mil thickness) polyethyiene. neoprene, or

L)

rubber footwear, wear eye protection such as chemical
workers' goggles. Store in cool plece sway from dwellings.
Do not cut or weld contawer. Do not store in or use
containers or equipment mede of aluminum, magnesium. or
their alioys. For further information regarding the safe
handling of D.D. pleass refer to the D.-D Hondling and
Safety Manual. Does not require Clase B poison label.
APPLICATIONS: Controiled dosages are injected irto the
soil where D-D° provides fumigant action agsinst plant
Eunmc nematodes. symphyhids. and wireworms on a
road range of crops, also preplant trestment to control
bacterial canker and decline of peach trees. for suppression
of verticiilium wilt, and to control quackgrass in fieids to be
planted to white potstoes in northwestern states, for
reduction of damaging efiects of verticillium wilt in disease-
infected land 1o be used for mint production in northwestern
states, and as treatment to &id in control of field bindweed
(perennial morninggiory} on bare ground.
For every 10 gallons of D-D * applied broadcast per scre. at
least one week must elapse before any planting can be done
und the periol must be iengthened in the eve.t of low
temperatures or excessive rain. Pineapple land can be
treated at time of planting.

See also Dichloropropane-dichloropropene. Nemes °.

BP: Shell Chemical Co.
Shell Internations! Chemical Co. (Great Britain}

DDA
CHEMICAL NAME: Bis(chlorophenyl) acetic acid.

gg?MICAL PROPERTIES: Degradation product of
".

See DDT o .
DOD —sse TDE o

Dot
CHEMICAL NAME: Dichlorodiphenyldichloroethviene.

CHEMICAL PROPERTIES: Product of degradstion of
DDT e by iloss of one moiecule of hydrochloric acid (dehy-
drohaiogenation). DDE further degrades to DDA by lnu of
two more molecules M

00T ¢

CHEMICAL NAME: Dichloro diphenvl trichlioroethane.
PRINCIPAL ISOMER PRESENT: 1.1.1-Trichioro-2.2-bis-
(p-chiorophenyl} ethane (not less than 70%).

MED!CM. AND PHARMACEUTICAL NAME: Chioro-

mER COM“O.\' NAMES: DDT iBSL. CSA. ESA. ESJ.
MAFJ), Zeidene (France). pp’ Zesdane.

TRADE NAMES: Anofex *. Arkotine® iShell Chemical

U.K.)., DDT 3s% °. DDT Tnhmtd DDT 757 WDP,

Dedeio*. Diemehts 50 °. Didimsc® (ICl). Diamer.

Pesticide Dictionary

Slndicores ade name. BP—Basic Pradurw. F—Famulswm.
s =lngwsimn commen name. SIN—Spenal Lacat Neod.

n *.Gesares °. Gesarol* are obsolete
iba-Geigy Ltd ). Gvron®, Hildir*. [10-
Micro DDT 75°. Neocid® (Ciba-Gepy
R50°. Rukseam *., Tech DDOT".

Genitor*. (Gesa
trade names of

dexr *. Kopsol*®.

Ltd.i, Pentachiorin ®,
Zerdane *.

HISTORY: First described in 1874 bv Othmar Zeidier.
German chemist. its insecticidal value was not uncovered
until 1939 through the work of Paul Maller in Switzeriand.
Brou;hl into the United States [or testing 1n Septem Der
1942, it was later imported \n quantity and by early 1944,
domestic production for muitary use was under way.

DDT guined rapidly in populanty because of its very high
lom:ua 1o insects, reiatively low hazard to warm-bicoded
animals and due to the fact that discovery came when
rotenone and pyrethrum supphes were very low due to WW
IL. Lacer it was found that DDT is accumulative in the fatty
tissue of warm-blooded snimals and that special care was
required for spplication to dairy csttle and animals rased
for their food value. In further action 1o prevent contamuna-
tion of food and the environment in genersl. all uses 1n the
United States except emergency public health uses. and a
very few other uses permitted on & case basis, have been
canceled as of January 1. 1973,

ACTION: Insecticide.

CHEMICAL PROPERTIES: DDT is extremely non-vola-
tile, almost insolubie 1n water, has limited solubility i ais-
phatic oils and is soluble 1n sapolar organic solvents. Cevs-
tallization point min. 90° C: acidity (as sulfunc scrd) max.
0.3% in weight; water: Max. 1.0% 1 weight.

DDT is unstable in the presence of alkalies and therefore is
wncompatible with alkaloid aicotine and dolomite.
Bordeaux mixture. ferbam. and some clays may cause &
slight decomposition.

TOXICITY: The acute oral toxicity for man has been
established at 250 mg kg. Acute oral LDs (rat), foc
technical DDT. 113 mg. kx. Toxicity varies widely according
to the formulation. Cucurbits. young tomato plants. anc
beans are injured by normal dosages and DDT may
accumulate in the top sou laver where heavy applications
are made annually to crops such as apples.

SIGNAL WORD: CAUTION.

APPLICATIONS: Build-up of red spider mites often occurs
after application of DDT and this plus the {act that a
number of major insect pests have shown thetr capacity to
develop s hereditary resistance to DDT has resulted in somme
displacement by other chemicals. Also used ss mosquite
vector control for the ersdication of malaris ic maay
countries.

FORMULATIONS: A coatact poison. it is (ormulated w
serosols. dusts. solutions. wettable powders. emulsdiadie
[ rates. gv

Space sprays for homc use usually are formulated with kero-
sene and a small amount of methy!naphthalene or xvlene to
produce 56 solutions. Methvinaphthalene. xylene. cyclo-
hexanone. isophorone. tetralin, or cumens are used as sol-
vents for emulsion concentrates.

There is a tendency Lo cake either before or after grinding so
it is often mixed wxh an equai amount of pyrophylice or
taic before grinding. Addition of a wetling sgent 10 ths
forms & wetiable powder or it can be further diluted and

veed as & dust.
Y
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; 7/ U.S. DEPARTMENT OF LABOR et &
. Oczupationat Safety and Health Administration . . e
/ _l - ‘ ) - ‘ §:
MATERIAL SAFETY DATA SHEET g3
-~ Requiced under USDL Safety and Hearth Regulations for Ship Repairing,
Shizbuilding, and Shisbreaking (22 CFR 1918, 1916, 1817) - . -
SECTION | - _
MArMUFACTURLAS nAME EMECACENCY TELEP=ONE NQ,
N/A N/A _ .-
ACORESS /Num"{o;r.ASunz. Cicy, S:ase. and ZLP Code)
[ 4 E 24 N TRAOE MaAME AND SYNONYMS
- N“'C‘Lﬁe‘\x:cﬁ'l.grc;ecnzm (HCB) _ . I Pgmh]gmhgmnzgng, Sanncide -
= L FA CAMULA _
. - “"H:'I‘::'E;nated pesticide | CsCls e —
~ SECTION Il - HAZARDOUS INGREDIENTS o o
) PAINTS, PRESERVATIVES, & SOLVENTS = “""l. "’I ALLOYS AND METALLIC COATINGS x|
. | mcuenTs BASE METAL -
‘ CATALYST ALLOVYE . i _ R g
] verucrs METALLIC COATINGS -
—~ :\ SOLVENTS SLUS COATING OR CORE PLUX [
;" ApDITIVES " CTHERS }
e - |
s ¥ O
. HAZARDOUS MIXTURES OF OTHER LIQUIDS, SOLIOS. OR GASES % '_.m , -
- EPA HAZMASTE ¢ 1177 ' i | >
CAS - 115-74-1 - ; o
- . RTEC - DA2975000 | e S Pl b
- N
- SECTION 11l - PHYSICAL DATA T i
- sotunG rOINT (P Sublimes (1ATM) 613F IMCIAC GRAVITY p3001) 2 04 -f
) VAPOR PRLISURE pmm g3 200 1mm Hy 3‘..‘:._‘.,';.:;’,.,“" & T - = _1 N/A i ‘3‘
- VAPOR DENSITY (AlRe]) ° n/A "vm““” .‘.:‘,' - i o ; K7A - !'5\ ;
e s 1'F
socusiuT~ wwarza (301 in benzene, | 1,551,114 _Melting Point ... ——— —i22eer *‘.
- APPCARANCE AND OOOR Solid White crystal mdles P—
t SECTION IV . FIRE AND EXPLOSION HAZARBﬁATA £
gl e POINT AMhed Sied)  gegef ’\?M"“u wUMTS . ... i_: 4-“-—‘41—-";;‘ 5
-:-..‘ [T ExxinGUISHING MEDIA N e e = e
o Use 11 r
s - ING 2ROCLD e ——
~ F Pt e r A i th fyl1 protective clothing e
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SECTION V - HEALTH HAZARD DATA
,/‘Z?:aw WMIT VaLVUE

1 .
MN/R i Hr 5;! 14.000 m;li_l} 41\9‘11\

;fﬁlc'} CF OVELREXPCSURE X -
Chloracne liver damags, eye/skin {rritation, atdominal pain. convulsions

tremors, dizziness, hzadache, CNS depression, resmratory irritation

EMEAGENTY AND FIRST AID PADCEDWRESR
B

Wash eyes with gopious_amounts of water and sjnn with snmnummmr\g R

alcohol. After expos yre by fnhalation remove to_fresh air dred{ately Upon
ingestion seek medical help, immedfately. Seek medical attentfon after any exposure. ;

w"'

NP L

fem. e

$14) uny,

obvw) wy

#yj 03 onp sy b 'QQHQU

»ECTION VI - REACTIVITY DATA S

3
CONOITIONS TO AVOID

STABWJTY UNSTABLE

sTasK XX

INCOMPATARILITY [Malensy 10 avod)
ide - Saeat
-

| Direshyl formamig
wncouﬁ\u:au»csmon‘ PAODUCTS K -
ermal decww HEL) e o
SONDITIO TS AVOID R ) A

MAY QCCUR

- HAZARDOUS
’ POLYMERIZATION )
witl, NQT OCCUR X"

<, 'SECTION VII . SPILL OR LEAK PROCEDURES _ -
oo [STEe= 70 Bk TAKEN iN CASE MATERIAL 3 RELEASED O SPLLED

! Notifv site supervisor immediately, Notified the proper authorities listed in the [

site safety plan.Land spi'l (Dig pit, pond to hold material - cover solids with a

) Water spill (If dissoived apply activated carbon

Use mecham'cu dredges or lifts to

i plastic sheet to prevent run off), —_—
[+ | "o oE3VE"¥rapped material with suction hoses. ()
. remove immobilized masses UN-2729, Reportable quantity - 1 1b., ORH-E N ->—
N

, SECTION VIIl - SPECIAL PROTECTION INFORMATION

["RESFTAATORY, PACTRCTION [3;

.- .w'u?u.ﬁface air J;mrﬂ“"?nz1 Fe spirator with OV cartridges with dust, mist, fme,preﬁlte

[Vomonon LOCAL £Xn u?‘r o [SEAL ;
; u(;mlag {Ceneral) ) LoTrexr .

T'ﬁ"ﬁ.&ghs or- FF Respirator - -

PROTECTIVE G\LD 4
Polyeth lene 5-F) Rubber, Neoprene=PVC (F-P _Ec

T G~mER PROTIGTIVE SQMIFMENT
7 L Ralysthylene (G—F)-luty\..ﬂubh.n_ﬂ-wn_ln
SECTION IX - SPECIAL PRECAUTIONS N

- s ——————————————
* [PRECAUTIOE TO BE TAREN I RANDLING AND STORING

- — ——— - d— m— -

-~ e —

-

OTHER PRICAUTIONS

werk area. Minimize -contact at all times.

e
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e 3 o~ _
=y U.S. DEPARTMENT OF LABCR P A e 2T
: Occupational Safety and Health Administration , Soa_.a
4 . ' 253
'- MATERIAL SAFETY DATA SHEET 523
1A i A H : : So3s
- | =27&3
| 3 @ o
Regquired under USDL Safery and Heatth Requl.uon' for Ship Repairing, : e
Shipbuilding, and Shipbreaking (22 CFR 1915, 1816, 19\7)
SECTION . -
MANU'AC‘IUI(I‘S naME : CMEARCENCY TLLEPHONE MO,
N/A N/A
AOOARESS (Nuﬂt}rﬂ' Soreer, Giry, Siate, and ZLP Code}
e A A RS T _ [ Eheveotive. Amosite, € Cracidolite
- ——t [
fmcAL FAN'Neral Fiber ‘ ORMULA - variabdle
Nl SECTION Il - HAZARDOUS INGREDIENTS :
PAINTS, PRESERVATIVES, & SOLVENTS % ":‘-." : ALLOYS AND METALLIC COATINGS x|
PMGMENTS SASE METAL
CATALYST ALLOYS -
wErCLE METALLIC COATINGS -
. < . i <
‘,;\‘ SOLVENTS :&.:'s c.o:ﬂus OR CORE FLUX 1
‘—": ADODITIVES T OTHERS _
“ . | OTHERS . |
- n O
HAZARDOUS MIXTURES OF OTHER LICUIDS, SOLIOS, OR GASES % | Uni &
— CAS Nuber 1332-21-4 ) ) - 1] >
) RETECS - CI 6475000 - ]
- ) - 11 2 O
) N
- SECTION 1lI - PHYSICAL DATA -
sorng sowT (73 At 1:AT 4046F SHECINC GRAVITY (%30°1) 2.5~
VAPOR PALISURE P 0453 ' 0.00 - L‘%CG-‘?&? T osL T T LA A -‘hig
- ) - . WA ‘I'VADOAA'HON u:':‘t . - = _—{ A" ;é‘ -
— lei. -
SOLUSHITY N WATER - INSOL Melting Potnt .. - -’ - -t I}
APPTARANCE AND ODOR Variable ﬂncrn. white to other colors (brown) o
: SECTION N . FIRE AND EXPLOSION HAZARD DATA -
. TLASN PONT (eted wed) |rumu.u LINTS | | e
= - — Nonflammable - t  cm— il
.~.-' mn’u - . . H
s’ o gent syitable for type of surrounding fire o m—— T
3 s eCIAL 71 AL FIGNTING PROCIOUALS - =
, | - . . B e ——————————
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;-;;- . SECTION V - HEALTH HAZARD DATA A ~ ez3s gl
. 1WVALU: h - g:;:m
r 5 £3 Jee I10LY = TDLD Inhalation 2.8 fibers/cc 5 yrs. E] _,..;__1
, CCIS OF OVC‘EX’OSU“‘ g - B -

“skin frritation, respiratory jrritation, dermatitis, dyspned. cough, cyanos1s T a g—l
r——‘—'.‘ - < -
finger clubbing. pnemocomosu - §: %’,-:s
gn:-cr.ucv AND FIPST AID PROCEDV - — c © o al
Wwash eyes 15 minutes mtn plenty of water. Mash skin with soap and water. Prohibit 3y
- - s e ehe— @
inhalation exposure ) . a° 4;;:
. SECTION VI - REACTIVITY DATA —_— —
STABILITY UnNSTABLE ConDITIONS TO AVOID _
sTant b}
|~CDIPA1"‘“IUTY Masensls o o) .
D’AlQOL? OLCOMPCSITION PACOUCTS - T - =
- . aav OCCUR ] CONOITIONS TS AVOID — -;
POI.Y'llllleflM T
R wiLL NOT OCCUR X ] . - -
< ‘SECTION VII - SPILLOR LEAK PROCEDURES .
;,_— TTEeCTC % TAREN In C23E T RAL IS AELEASED OA SPILLED
Keep materia) wet and contain runoff
Keep dry material from pecoming airborne 0

in-a secure Jandfill

. - - o
wASTL DISPCSAL MLTROC
P i \ed container and dispose of-Jn .8 3SCT5

r-C. EPA WZD Maste Hymber U013 -

SPECIAL PROTECTION INFORMATION o ' i

|
|
l
|
i SECTION VIII -

m - -
'1”‘ °f7ﬁ1 face“m ’ﬁm nsﬂntor' with HEPA urtridg: - .
] vomuamon _"_ase ver possible . ”1“?‘ ‘r o e . j
3 o [ e R e ——
TVEGOvEs - - T : "
PYC/Latex/ tural Rubber - L= ":;;::;:“;:“ —_ l
m!ﬁ% SaPISeNT . S * i e
— L iooded Tywek cover : ' M_—i ,;!“3“3.,
. - - : TM o
SECT!ON 1X - SPECIAL PRECAUT[ONS L s )
o PR v Ta 417 T RTErghe toREiThers - — W
..;:- . '._ * V- — — _‘
t ST P . - — . ——— | -
T Fea ||}

4 . .
- * ract (B, . ®yith higher concentrations or greater potential Yer =
aemacsurs . . - T e R
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- T BAZARDOUS SUBSTANCES LIST (RSL)® § s 5 gk
, .- AND MTTHOD DETECTION LIMITS®* 3 > 5."
® o o
Datection Uit 22 2 E
@
P . i . Meiium Level low Level i
. Parsseter (ug/1) ~ Mathod MNo. CAS ¢ ue/g ot ug/el ug/L
, 3, acensphthece 625 83-32-9 10 10 -
: 2. acrolela 603,624 107-02-8 10 100
] , 3 acrylonttrile 603,626 107-13-1 10 100
- l"—‘; 4, tenzens 626 7432 1 s
: S. bSenzidine - - $28 92-87-35 23 40
: l 6. carbon tetrachloride 624 '$6-23~3 1 S
' 7. chlorobenzene 624 108-90-7 1 5
] 8. 1,2,4-trichlorobenzens - - 623 120-82-1 10 10
- 9. hexschlorobenzese ‘ 62s 118=74=] 10 10
< -
l 10. 1,2=dichloroethans 624 107-06-2  § 1
] 11. 1,1,1-trichloroeathans 624 71-55-6 1 S
) 12. . bexschlorcethane 625 67-72-1 10 10
] 13. 1,l-dichloroechane S NZ114" §24 < 75-34=3 1 s
14, 1,1,2-trichloroethane -~ 624 79-00-$ 1 L
. } 1. 1,1,2,2-tetrachlorosthane ~ 626 .79-34-5 1 10
d - .-
l; l 16. chloroethane 624 15-00-3 1 10
J 17. Ms(2-chloroathyl)ether 623 11144t 10 10
2 .
: l 18. 2-chloroethyl viayl ether 624 110-75-8 1 10
' 19. 2<hlorousphthalens 625 91-38-7 w0
. l *NOTE: Vherever the tera “priority poliunnt(l)' {e used {n this contract
H and in any tefetences cited in this contrect, it is intended to sean
; *Mazardous Sudstances List (HSL) Coapound(s),” which {nclude sll
: l compounds listed {a this Exhidic.
i L SeNOTE: Spec{filc detection limf{ts ate highly matrix dependent. The detectlon
iowe 1{aits listed hereln ate provided for guidance and may not slvays be
¢ ] achievable. .
¢ .
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Page 3 of 7 g..:s:l
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4 22,3l
‘ Detection Liz': as 3 =
Hediua Level v .evel a o B 5—i
P Parameter (ug/l) Mpzhod Ko. CAS ¢ ug., g or ug,sal 3 5 - —
2352]
43. bdis(2-chloroethoxy)-methane 625 111-91-1 10 20 - ‘SI
: , 4). methylene chlorida 626 75-09-2 1 s
’ 43. chloromechane 624 74-87-3 1 10
: 46. bdromoaethane 624 74-83-9 1 10
i , 47. bromofors 624 15-25-2 1 10
€ -
2 48. bromodichloromsthana 624 73-27-4 1 b ]
| 51. chlorodibrosomethane 624 124-48-1 1 s
: ] $2. hexachlorobutadiene 625 87-68-3 10 10
. $3. hexachlorocyclopentadiene 628 17-47-4 10 10
‘; ] S4. isophorons 625 78-59=1 10 10
. 5S. naphthalene 625 91-20-3 10 10
’ ] $6. nitrobenzene 65 98-95-3 10 10
~ l $7. 2-nitrophenol 625 88-75-5 10 20
. $8. 4-nitrophenol [ Fa) 100~02-7 90 50
) l $9. 2,k-dinftrrophesol 628 51-28-5 40 50
’ 60. 4,6-dinicro-2-methylphemol 625 $34=52-1 20 20
: ] 6l. N-aitrosodimsthylamine 625 62-75-9
. l 62. N-nitrosodiphenylamine 62 86306 10 10
63. N-aitrosodipropylamine 623 621-64=7 10 10
3 l 65. pentachloropbenol (Y.} 87-86~5 s - 19
] 65. phenol 625 108-95-~2 10 10
|
: 66. bis(2-ethylhexyl)phthalate 623 117-81-7 10 10
l 67. benayl butyl phthalate 625 83-68-7 10 10
]
i
3
5 ‘
! ] Revised 12/8)
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Page 4 of 7 Wuﬂ.ujn
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_ Detection Limit as u..o—
Mediun Lavel Low Level S o S H—
‘ Parameter (ug/}) Method No. CAS ¢ ug/g or ug/ml ug/L m W WW
o 7o 3
68. di-a-butyl phthalate 625 84-74=2 10 10 2° Bm—
. - ) o%. di-n-octyl phthalate §25 117-84-0 10 . 10 —
70. diethyl phthalate 625 84-66-~2 10 10
~ 71. dimethyl phthalates 625 131-11-3 10 10
— 72. benzo(a)anthracene 628 56=55-1 10 10
‘ 73. benzo(a)pyrene 625 $0-32-8 10 20
i
| 74. beazo (b) fluoraathene 625 205-99-2 ") 20
75. bdeazo(k)fluoranthene 623 207-08-9 10 20
— 76. chrysene 628 218-01-9 10 - 20
., — 77. acenaphthylene 625 208-96-8 10 10
o 78. anthracens 625 120-12-7 10 10
. — 79. benzo{ghi)perylene 625 191-24-2 pa 20
— 80. fluorene 625 86-73~7 10 10 .
¢ : — 8l. phenanchrene 625 gs-01-8 3 10 )
: u 82. dibenzo(ah)anthracene 625 53-70-3 25 20 w
83. indeno(l,2,3-cd)pyrene 625 193-39-5 2] 20
i | 8s. pyrene 625 129-00-0 25 10 w
q — 85. tetrachloroethens T T T e24 127-18-4 1 S N
i _
m : 86. toluene 624 108-88-3 )} S
£ — 87. trichloroethene 624 79-01-6 1 ]
M 88. viayl chloride 624 15-01=4 1l 10
$
: u 89. 2,3,7,8-tetrachlorodibenzo 613 1746=01-6 cl . 008
M -p=dioxin :
}
w . 90. aldria 608,629 309=00~2 0.1 « 0B
“Pesticides and PCB's are varified by Mathod 625 1if detected at levels
§ h adequate for analysis by that sathod.
w M Ravised 12/83
L4




Exhibdtc C

Page 5 of 7

. Deteczian Limit
Medium Level Law Lavel

Parseter (ug/!) Method No. CAS ¢ ug/g OF u:, =l ug/L
91. dieldrin 608,525+ §0-57-1 0.1 .0Cs
iz. chlordane 608,625 §7-74-9 0.1 .B0
93. 4,4'-DDT 608,625* 50-29~3 0.1 010
94, 4,4'-DDE 608,625 72-55~9 0.1 <005
95. 4,4'-DDD 608,625 72-54-8 0.1 .010
96. endosulfan 1l 608,625 115-29=7 0.1 « 005
$7. endosulfan 11 608,625 115-29=7 0.1 . 008
98. endosulfan sulfacae 608,625 1031-07-8 Q.1 .0l0
99.  endrin 608,625+ 72-20-8 0.1 .008
100. endrin aldehyd 608,625 76421-93-4 0.1 .010
101. heptachlor 608,625 76-44-8 0.1 . 008
102. heptachlor epoxide 608,625+ 1024-57-3 0l « 005
103. a-BRC 608,625+ 319-84-6 0.1 - 005
106, bH=BAC 608,625 319-85-7 o1 « 005
105. d-BHC 608,625 319-86-8 0.t .005
105. g=BRC (lindane) 608,623¢ 58-89-9 0.1 « 005
107. toxaphene 608,623 8001-35~-2 0.4 S0
108. PCB-~1016 608,625 12674-11-2 ') | 050
109. PFC3-1221 608,625 11104-28-2 0.1 .100
110. PCB~1232 608,623 “11141-16-3 o1 «100
111. IKCI-1242 608,625 53469-21-9 c.1 050
112. PCH~1248 608,623 12672-29-6 0.1 «100
113. PC3-1254 608,625 11097-69-1 Gl .100

114, PC3-1260 608,65 11096-82-3 C.1 «200 .

*Pescicides and PC3's are verified by Method 625 {f detected at levels
adequate for snalysis by that sathod.

Bavised 12/83
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Purgecd/es—Method &4

L Scpeand Appiicouza

11 Thu method is desied o
deterx.oe volatile orgaruz —atenals that
are azenible to the purte 122 a9
mettod The parameters L2ted ia Table
1 may b determuced by '2in metod.

12 Thus method is 35plLcitle to the
deterrination of these oo = >ounds in
murscpal and industnel disczarges It is
des:grad to be used to meet g

mon: :onag requremects of e Natosal .

Polutants Discharge Elsnicaton Systam
(NPOESL .

13 Thae detection limit of this =ethod
9 wswa'ly Cependent Lpon e ievel of

- imterferences rather than inyT:me=tal

Samtanosa. The Usuts listed i Table 2
represent sensttivities that cxa be
achsrved iz wastewaters.

1.4 The GC/MS parts of Xiy metbod
are recommaended {or cae oziy by
perscas expenencad in GC,/MS ansiysis

- o wader e close supervinon of such
quaified persoas.

13 mnmmdw
procedures descnbed do oot apply o
the very volatie polutant
dichiorodilucrometbane Aa altersative
three stage Tap coOnALAING CRareoRi I8 1O
% wsed  thus compound is to be
saa. wed See EPA Method 601 and
Referene 1. Pnimary toa for Geazatative
apaiyss of this cozpound 3 10L The
sscoodary ions are &3, &, a=d 10X

18 Allough Uis mehod can be
weed for measunng acolns axd
acyilommie. the purnng eZceeces are
fow ard errsnc For & Tore recadis
guanttatve ansiyns of tbese

uss direct aqueons Qjechon
(Rel 46} or EPA Method 631 Acrolemn
aad Acylomtnle. EMSL. Coc=san.

2 Semenory of AMettod

21 A sampie of wastawater is
purged with & stream of iert a5 The
33 i3 bubbled through a $ =i water
_sampie coolaned a8 & pecaly
" des:gned purging chamber. The volatle
ergamcs are efficenty Cussterted Eom
the squeous phese n1to e gusecus
ptase where they are passed =roxgh a
sordent bed desygned 1o red cut e
organsc volatules. Alter purpag »
complets. the Tap 10 backLoased while
bewzg rapsdiy bested \a orcar to
thermaly desord the compane=ts a0
the nist of 2 gas chromarogrepa. The
corsponents are separated e e gas
dromatograph and detected nsurg s
|mass spectometer wiuch 4 nsed 0
provide both qualitatve acd
quanouatve idormavon. TS
cromatographic coodincas se weil &8
typecal a0 specTument oprratcg
Sarsmeters av QIven.

3 insarjsrences. -

3! laterferences ccexTuicied from
the samples wall vary carscessoly from
source (0 source, depenz g woon the
divernity of ‘he iadustt! comoiex of
muruc pauly bang sex . o< Lmounties
in the purge gas and cy 11 compounds
ocut<sassung frem the picTorey ahend of
the rap account for e =a a2ty of
contacuusation problems Ths anaiytical
systecd Qust be demos:Te et 0 be free
frem Lterfereaces under e coaditions
of e snalysis by runn- =2 =wtrod
blarks. Method blacks ars =xa by
charping the porging cevice with
organic-bree water and a~a'yzrgitina
pormal mancer. The use of 2o0-TFE
plasoc tubing. noo-TFE '“read sealants.
or Cow contreiiers with r3ther
compooents in the p.prg cevics should
be avor

32 Samplescanbe cocsaminated by
diffusion of volanle orgacics
{paracularty wethyleoe czlande)
through the septum sen! i3 the sample
dunng skipzent and starage. A feid
blank prepared from orgazue-tee water
snd carned through the sa=pitcg and
handling protocsi can serve as a chack
on such coolaminaton.

33 Cross conamina tion can oceur
sarples are sequennaily azaiyzed To
reduca COSS contamucaras s
recommended that the purymg device
aod sample synage be rizaed out twice,
between sampies, with crrrxc-free
water. WWhenaver an unusa 'y
concentrated sample is eccoc=tered. it
should be foilowed by az a=a.yms of
organic-free water to ciecx far cose-
con:amioatica Jor samzies cxaing
large amounts of water scizus
materals. suspended sciids -gh boiling
compounds. or k:gh organceasce ievels,
R xay be necessary th wasa oot e

cdevica with 2 s08p sciunon,
nase with distlled water. a=< Hea dry
o 8 105°C oven between a=a vyes

4 Apparctys and Moteryis

41 Samplicg squipmes. Jor discete
sacpling )

41.1 Vial with cap——i0 =l capacity
screw cap (Plerce 13073 or egwvaient)
Deteryent wash aad cry viai at 205°C {or
one bour before use.

412 Septum—Telloo-faced silicone
(Pierce 1272 or ecovaiean) Detergent
wash and dry at 105°C for ome hour
before usa.

42 Purge and tep devage—The
purge and 3D equpment commsts of
Wiree separste peces of acparstux a
purgng device. a e p. aad a cesorber.
The complete device w avuisbie
cnmmerciady from severnd vendors or
can be cosstructed 1o e aboretary
sccording 1o the specificatons of Bellar
ood Lichtenderg {Rel 2L TOe sardent
wap cooasu of hw OO (3128 LD)

Appendix E.6
EPA Method 624

x 35 o long s2amess sieed ubany
packed with 185 == of Tezax -G ,50-20
mesh) sad 8 e of Tivuoa Tyde-is
shica ged (3360 =ees! Sen Spures 1
trougt 4 Tem crz - 2ater taps =ay be
wed pronaiag a1 2ty eenvenes ate
companbe © e S o) e

4¢3 Casarccs=Tizr—Ada'yrcal
Y e?: COCe wl3 A S pErLIre
CTASMAE 79 CSCRAoErees
autable for amco=xza oecon &ad o
requred accasacres -t sg e
anaytical cxe=

431 Calgma 1—As 8 X staiz'eny
steel ol (v = COxoO QIS =
D) packed w3 1% SA-1000 coad om
60,80 Desh Card>asack B precaded by 3
$-cn preconra Seckad wiS 18 SA-L W
coatad i 60/ 80 e Covonexd W A
dandu(\amt.u:}lxy
be sebstmaed. The frecoincm is
BECRTIary aory darng coexbiscexy.
432 Caiwma 2—An § 2 stxoesy

strelcolerm (=200 xQ00 WA IS - -

D) packad with 8% Carsowax 150 -
costed an 90 80 =ead Carbopeck C
bty a1l sdaias seel
otura (4 COxtamess = IN
pacied wnth 3% Carbowasz 150 costd
on 80/ 80 zesh Coosescrd W. A gam
cluca (i CO x 2 e ) nay tw

(%3 M'vﬁ;a—tn.:l‘.msl
48 waY SIree Varve wh Loer
ends[)eu:‘rgaarxd-ﬂ.

47 Sn:po:lw-:sdz;

off vaive.

48 8-oach D-earpe 1ITICIR St e
Oupetx:&-::m

49 Mam Soeccmmerr—cayelm of
scapsing Som -0 i3 X seccocs o
less at 70 voits i aez=nail, and srocacsg
8 FECOETITANS TRSS SPeCTITS Al ==t
resoiczon Sz SO eg o CFIrP moes
fnjecad Sooogy Te G =iet THe =am
m:-sbncmr.::a

MummmuL-
S5100-CT. Scoeca,. Ior ecavale=l® -
uma‘hc‘_\s.a-hnm

pownts at the == of detecton Hec-Sed
{or each compound 1 Tabie 2

410 A conoust syswrn sascd Ye
Interfaced 23 0 AN FOCTUDCWr 1D
allow scagmssseo of contrecws 2as
scaps for e caxston of te
chromatoguciax ropun Tis comsnar
TYysian 130wl 99 be rqursed wra
mass r'orage deviees Sor savg ed dm
trors CC-ALS rama. Thare Dust Do
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computet sofltware avaiabdle to alow
searciung any GC/MS run or 1oecfic
loas and plotiing the Latenmry of he
fons with respect to Lwe ar scan
pumber. The ability to wategrate the ares
wnder a 1pecific ion piot peex 18
essential lor qmnﬁgnn.

& Reogenis.

$1 Sodium thiowulfate—({ACS)
Granular.

82 Tnp Matedals .

$21 Porous poly=er peckirg 50/%0

) sesh chromastograpac gace Tenax GC

(2a-diphenylene oxide)

823 Silica gel{35-60 mesh)—

$22 Three percant OV-10a .
Chromasord-W 60/6) mesh Davison,
grede-18 or equivaleat

$3 Activated urboo—l»"truab-m
(Cnl.na Corp.) or equzvaient.

Organic-free water

ux Orgenic-free water is dafined
as water free of interfevence when
employed o the purye a=d Tup
procedure desenbed Serexa. It is ~
generated by pummnrau-dl
water through a carbon &iter bed
contauning sbout 1 [b. of acavated
carbon.

542 A water system (\Millipore
Saper-Q or equivelen:) may be ased to
genersts orgenuc-free desonzed water.

543 Orgsaic-free warter 22y aiso be
prepared by botling water for 13
munules. Subsequenty. winle -
mantasung e temperatare at 90°C,
bubble a cootaminan:-See mert gas
through the water for cce hour. While
still hot, transfer the water 0 a narrow
mouth 1w cap bole equpped with o
Teflon seal

$3 Stock standards (2 qjan—
Prepare stock stancard sosunons in
methsnol unng assayed Eqmds ot gases

" &9 appropnate. Secause of the tomaly

of sarse of the orgenotazces. prumary
dilunons of these matertals should be -
prepared in & hood A N'CSH/MESA
approved toxic gas respurstor should be
weorn when the analvst Sancles high
concantrsiions of sucy natenals,

881 Place about 88 =i of 2ethenel
iate & 10 mi grourd giass stoppered
velumetric lask. Allow the flask to
staad unstozpered. for abeut 10 mnutes
or until sl sicohol wetted surfaces bave
dned. Tare e flask o the nearvst &1

ag .

332 Add the ssseyed refervacs
matenak

8321 Uquide—~using a 100 ul
synnge. immediately 2dd 2te ) drops of
sssayed reference matenad te the flask.
Gen rewargh. Be sure et the drops fail
disectly e the sicotel mitheowt
contsctir.g e neck of 1he Nash

33.22 Cases=To prepare standards
of bremomerhane. chicreeihane.
chleromethans. and vayi chionde. il @

$-ml valved gas-tight synnge with the
reference standard to (he 5.0-ml merk
Lower the nesdie to $ mm abave L1e
methyl alcohol mencsa Slow!y inject
the reference siandard into the neck of
the Nask (the heavy gas wmall rapidly
disscive in10 the metxyl alcohol).

$53 Rewegh the flask dilute to
wolume. stopper. then enx by inverting
the flask severu) times. Transler the

Bt of detection requirements in Table
b 8

&4 Assemble the necessary purge
and trap devics. Pack the 7rp a8 shown
o Figure 2 and condition overnught at &
socunal 180° C by beckflushin+ with an
koert gas flow of at least D mi/m:n
Dauly. pnior t2 wae, condition tha traps
for 10 munutes by backflusking at 150° C

.

Analyre aquecus calibration stzndards

standard solutdion to s 15-ml screw-cap (83) aceordiag to the purge sxd trap )

bottls equipoed with 8 Teflon cap liner.  procedure 1a Section & Cartpare the
334 Calculate *he concentranon in responses to thoss obtained by in,ection

mg per ml {squvaient 1o ug per ui) from  of standards (8.3), to determine the

the aet gain in weight asalytcal precision. The analytcal
358 Store stock standards at ¢°C. preasion of the analysis of aqueous

Prepare fresh standards every second standards must be comparable to dats

day (or the four guses and 2- presented by Bellar and Lichtenbery
chloroethyivinyl ether. All other (1378, ReL 1) before reliable sample
standards must be replaced with fresh analysis may begin.
standards each weeik. ) 63 Internal Standard Mcthod—ﬁc
$8 Surrogate Standard Dosing - internal standard spproach is .
Solutioa—From stock standard solutions  acceptabla for the puryeable organics.
md..lm“.mlm.mp" Tte utilization of the internal standard -
1000 jg each of bromochicromethans, mrthod requires the penodic
2-bromo-1-chloropropane. and 1.4~ determunaton of response factors (RF)

dichlorobutane to 40 mi of orgenic-free  Which are defined ia equatica L. | |
water contsined in a SO-a! volumetric

Bask. mix and dilute to volums. Prepare Es (11 RF = ACU/IAQ .
8 fresh surrogata standard dosing A 13 e istegrated area or poak Berght of

soiution weekly. Dose the surogate Saracten
standard mixture into every $-ml sample ;m wa for the pnonty pollaiant

ndnfcmqwudyud. . ~,~m.¢“.ﬂw¢(
& Calidroton. . e charsctenste ioa for the istarasl .
61 Using the stock standards,

standard.
Qa&nmdhwwh
“Qubmdhpd!-unnw

prepare secondary diutica standards of
the compounds of interest, sither singly
or muxed togetier m methanol. The
standards shouid be st concentrations ala g

wsuch that the aquacus standards The relative response ratio for each
prepared in 6.2 wuil brecket the working  poilutant should be known for at least
range of the chromatographic system. If  two concentrauon veiues—30 rg

the limit of detecton Lsted in Table 2is  (njected to approximats 10 kg/l and 500

10 ug/L for exampie. prepare secondary g to approxamate the 100 ug/l level. -
methanolic standards at 100 ug/L and - Those compounds that do not respond
800 g/l s0 that aqeecus standards at erther of these laveis may be run at
prepared from thee secondary concenrations sppropriate 1o thewr
calibration standards. and the primary The resp factor (RF) must

standards. wili define the linsanty of the bodawnmdmnnﬂmnnm
detecter w1 the worin:g range. ranges of standard (C.] whuch are being

62 Using both the prmary and determuned. (Generully, the amount of
secondary dilubon siandards. prepare internal standard sdded to each extract
calibration standards dy carefully is the same so that C, remains
adding 20.0 ui of the standard \n coastast) This should be done by
methanol to 100, 300 or 1000 mi of prepanng & calibrahioa curve whers the
erganic-free water. A I3 ul synnge response {actor (RF) s plotted aguunst
(Marmulton 702N or mnlnll should be the standard concentraton (C). Use a
waed for this op nuumus of three concentrations aver
standards must be mnd lruh dely. the range of interest Onca tus

&3 Assemble the necessery gas calibrauon curve has been determined.
chromatographic and =ass spectrometer it should be venfied dady by injecting at
apparatus and establish eperating least one standard soluton containung
paramaetery equivaient 10 hase internal standard. U sipuficant dnft has
indicated 10 Tadble 2 By insecting occurred. & new calibrauon cusrve must
secondary dilyuon standards. ¢ be d
e Lneer range of the anaiytical system Neoia—EPA. through its contractors sad
for each compound and demonstrate owraw of its Reponal Ladorsiones. s
that the snalyical system meets the cwresdy eval ] P
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e oz @wrsal standards It the asalyss of
SrgADacS DY PUIRe Ad TUD.

68 The extarval standard medod
can al30 be wsed ai thy discceton of e
anslyst Prepare 8 master calibmazom
curve uticg & minimum of three
standard solutions of esch of the

compounds that are 1o by messzred. P=t

coaceotrations verscs integruted wees
or peak he:ghus (velected charscieruce
loa for-GC/MS) Oue poudt ¢a eacx
carve sSould a;proach the oetsod
detection Laut. After the master set of

lostrument calibranoa curves ave Yo

establisded. ttay shonld bs venfied
daily by injeczng at least oce stendard

soluton. I ngn.Scant dnft has oc=sred

» oew calibration curve must be

rocassing
the aralyst shoaid daly demonstrate,
through the ana!yns of an organic-tres
water mathod tlank, that the et
asaiytcal system i3 interference-Gen.
72 Standard quality sssurance

precticas should be used with his -
method. Field replicates shouid be

coileciad to validate the precision of &s

ssmpurg wckaiqua. Laboratory
repiscaiss ssowd be anaiyzed 0
vaiidate tie prec:s1o8 of tbe analyrsis
FaruZed sampies shouid be anaiyzea 2
walidate the accurscy of the azaivsa.

73 Tbe anaivst soouid canwse
epnstast sarvellacoe of both the
perisr=arce of the analytcal system
ana ©a *¥ecsveness of the met0a x
dealizg with each rample mamx oy
determucing the precrnon of the mehed
in blank water and spUing esch 5-ad
sactpie, standard. and bluak with
sarrovate haiocirbons.

-731 Detercure the preaision of the
method by dosiag blank water with e
cucspomds selected as surrovate

rea@octloromethane. 2-
brmo-l(h.\mmopann. and L$
dichiorobutade—and running repbcate

anaiyves. Calcuiare die recovery and its

stancard deviatica. These coxmpounds
represent early. cuddle. and late clmars
over e range of the pollutant

compounds. .
732 The samole matrix can affect
the puryirs efficiencies of individeal

compourds: therefore. esch sample mant

be dosed with the surrogste 1tandards
arnd analyred in & manaer ideatcal to

the interr.al standards w1 dlank water. &

the recovery of the surrogate standard
shows g deviaton grester thas twe
standard deviatoas (7.3.1}. receet he
dosed sampie snaiyses. If the devianen
s again gres’er ian two standacd
devugoen dose another sLquot of the
saae sareple with the compounds of
inlereat 8l approzudately two umes he

=easured valus ard azalvre. Calculete -

the recovery for the i vigual
compounds asmg Lhese Gata
l;."i{amiac.auec::mw
end Hortling,
21 Gead samples must be collected
N 5238 contaiDars havite a total
voiums greater than 20 ml Fil e

LB Dotties 9 such & manner that 0o

air budbles pazs throush the sampie an

the borta is bemyg £llad. Seal the botLes

- 90 that Do aw badbdles are entrapped
' 1t Mantus the berzetic seal oz the

sample bottls antl time of analyna
82 The sample must be iced or

refngerstad from the tizs of caillection

untl extracton. Uf the sampis coatains
residual cilonce. add sodium

thiosalfats preservative (10 ug/40 =i} to

the empty sampis bottles just priof o
nhpmwuumhuu.ﬁnmm

mizute.

43 Al samples wust be analyzred
within 7 days of collection.

& Sarpis Extroctica and Cas

y.

%1 Racove standards and sampies
Som cold storage (approxizately an
bour pnor to aa ana.yss) and brezg to
room tempersture by Fiscng i & warm
water bath at 20-5"C.

92 "Ad!ust the parge gus (nitrogen or

Lelium) Dow rate 10 40 i/ om. Artach
the Tapintet to thy purmagz device. and
set e dence to the puge =ode. Coen

mmrdnlocuedaat..em

device sample introdecaon 2eecie
oy Re-am*cpnc:ger!rm‘Sd

synnge acd attach & ciosed syrnge

valve. Cpen the sampie botte (or

standard) and carefully pour the samole
foto e syringe barrel unal it averSows.

Replace the synaoge plunger acd
compress the sample. Open the syringe
wvaive and veat eny residual air wiiile
adjustag the semple volume to S0 mb
Since this process of taking an aliquot
deswoys the validity of the samyple for
foture anslysis, the analyst shouid 6l a
second synunge at thus tme to protect

mcm possible loss of data. Add 5.0 ul

of t:e surrogate sprxing solution (7)
thrwgh lhnv\ln bon. M doa the

14 Attach Ih. cynng.-v‘l" -
sssernbly to the syninge vaive on the
purprg device. Open the synnge valve
and irject the sample into e m
chambee. :

95 Cose both ulvn and p-p &.
sample for 120 = .03 minutes.

928 Alter the 12-aunute purge d@a,
shrach the rap to U.e chromatograph,
and adiust e devics 10 the desord

mode. Inroduce e Tapped matenals @

the GC coluran bv reoialvy heaung e
wep 0 180°C whule bacalustung e

.

. detertzonanon of e povntants

tap. with as idert e at 20 0 80 ml/
mun lor 4 mumetes. S ruped beadng
czroot be acmavr={ e gee
chromatograpluc o 3n must be waed

a1 8 secondary Tuo SY cooung it to X1°'C

{cr subambient, f ~odienss pars)
instead of the wi L xopgam
tempersturs of 4°C :

ey Wctborvubmdnorbd
nto the gas chromococrenh, empty the
purgng charmber nrine g samnle

- laToduction syrtre. VWash the casmber

with two S-ml Qosces of arganic-iree

- waler. Aller 158 pepxyg device bas been
emptied. contizus tc alyw the purge gus
to vent throagh e chacsber uanl e it

{s dry. and resdy for the next sammpie.

84 Aler desor>=g ts sample for
foar minntes. reccec:oa the tap by -
returning the paree aad =sp dence to
the purge moca \ait 1S saconds then
close the syringe vaive on the purpng
device to bepn gas Sow throcgh the
tap Maintain ths tsp temperature ak
130°C. Alter approx:=stety scven
Mioetes, tum off t*e Tep Renter and
open the syringe valve to stop the gas
fow through the t3p When coel, the
trap is reacy lor e pext sampie. Nowe
If t&:s bake out 3227 s oarted. the
amount of water eazemy e CT/NS
systerz will progressively increase
causing detenorazca of and potential
shet down of the sysem )

99 Tbae acaiyms of SHanks is most

" inportant i3 the parge acd trap

teckuque socs s srpng devics and
the ap can be cocza==anar~d by -
residues oo vcymlod

sarcpies or by vapers oy s labarstary.

Precare blanis by S.ag 3 sample botle

with argan:c-See wazer 13t bas beea
prepareq by passc=g canled water

4 +'G and snaiyzed wnts sach group of

saTDies

10. Gus C..mnch—Nm -

Speczrmery. .

10.1 Tabie 2 sumrnaricss thc
recommencmd gas mwmp}uc
column matanus asd operung
cocd: Uons for We ixsTeent Included
ia Gus Wdie are esaxaed retention
mes and sens:nvwues toat should be

sctieved by Wus metdod An example of
* the yrparsnon sacevea by Coiura 1 is |

shown wa Frgaewr &
182 CC-MS Ceterication—

-

Suggested asalyucal coccitons for .. .

axenabie to Furye and trap. using the
Teknar LLS-1 ang CI\S are pven
below. Opersung cona:20ns vary from
one 9\ SIS tO Ao der: cherefore. each

208lys must opuzaze \he cond. uons for

AL X I8

sach pure ana o3 ana GC/MS system.

103 Purge Paramerern
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[ Fopom 4

Samole mxe—3 0 ml

Purge pao—Heiur high punty grada
Parye cme—12 Munutes '
Purge Row—e0 mi/mun
Trap mensrons-'s 2. O 0. (0108 in.
LD xS am long.
Trap serbest—Tenax-CC, 00/00 mesh (13
* cm) phes Type 13 siuca gel 13/80 mesh (8

am)
Desorption Bow—20 m!/min

. Desorpoos ume—d4 cun.
D

v perature—100" C
104 Mass Spectrometer Parameters.
Dectrea energy—>0 voits (nowunal}
Mass

183 Calibration of the gas
chromatography-mass spccovmetry
(CC-MS system—Evaluate tbe system
performancs each day that it is to be

" wsad foe the analysis of samples or

blanks by examirung the mass spectrum
of DFTPP cor BFB.

1051 To use DFTPP. remove the
analytcal column and substitute &
column oxore appropriale o Wie boiling
point of the referencs compound (eg 3%
SP-2250 on: Supelcoport). lnject s
solution coatauung SO ng DFTPPand '
check o wxsure that the performancs
critens listed :n Table 3 are met.

1052 To use BFB. inject a solunon
coataning 20 ag BFB and check to
lasure at the performance antena
Usted :a Table 4 are met.

1053 If the system performanca
critena are not met for aither test. ke
snalyst =ust retune the spectrometer
and repeat the performance checi The
periornznce citena must be et belore
any sacpies ot standards may be
analyred.

108 Analyze an internai or externsl
calitratica s:andard to devalop
response faciors for each compound.

11. Quciignve and Quantiiaive
Determecton.

11.1 To cualitatively identify a
compound obtain an Extracted [on
Currert Profile (EICP) for the pnmary
foa and st least two other :ons (if
svailab.e) Lsted 1n Tabie & The critenia
below ust be met for a qual:tauve
Idenufcabon.

11.1.1 The charzcteristic ioas for the
compound must be {ound to maxamuze tn
the same or within ons specrum of each
other.

11.12 The retention time at the
expenmental mass spectrum must be
withia =90 ds of the re
tme of e authentic compound.

11.1.3 The ratios of the three EICP
peak Reights must agree withuy =0%
with the rauos of the relative untenniuies
for these :ons 1n & reference mass
spectrura. The reference mass spectrum
can be odtained rom erther 2 standard

snalyzed through the GC-MS system ot
from e referecce Lbracy.

11.1.4 Structursi isomers that hgve
very sunular masa spectra can be
axpuady identified only U the rescluton
betweea the worcers 1n & standard Tax
is sccaptable. Azceplable resoiuton s
schueved f Lie valley height betweea
Isomers # less than 25% of the sum of
the two pezk haichis. Otherwise,
sguctcral isomers are ideatified as
Isomenc pairs.

112 Tha pnimary ion listed ic Table §
{s to be wsed to quantify each
compourd. U the sample produces an
{nterference for the primary 0o, use a
secoadary ioa to quantify.

1L3 For low concentratiors. or direct
aquecus injection of acrylomutrile end
acrolein, the charsctenstic masses Listed
for the compeunds in Table § may be
used for seiectad 100 monutonng (SIM).
SIM iz the cse of a Dass specOTsier a8
& substanca selective detector by
messurmg the mass HecTIieic
response al one or saversl characreristic
masses ia real time. .

11.4 Icternal Standard Method
Calcuiations—By sdding a constant
known amount of internal stazdard {Cy
in ug) o every sample extract. e
concentranon of the pollutant {C) ia
pg/l .z the sample is calculated anzg
squaton 2,

aaca -
Mt . .
AR
Where
V, i3 the volume of the original samsie
biters. and the other terms acv deized as
in Secoon &8 To quann’y, add e
tnteraal standard 10 the 5.0 mi samcir a9
more 1an & {rw Tunutes before
9 maremize the possibility of icases S0
o evaporahon, adsorpuon. A LoemcHi
reecuon. Calculate the concrnanan by
W UM PTEVICYS IQUANOnS Wi e
spproveate response [actor taasn from

- the cakibranon cusrve.

11.8 Extenrsl Standard Method
Calculauons—The concen=auca of the
unknown can be caiculateg froa e
siope and ntercept of the mult ple point
calibraton curve. The unknown
coacentranon can be detercuned asirg
equaton 3. |

W
s () moegee pir Ry s/ N ‘—';

Wheree
A=Mass of

sfproximates the response for esch
corcponentin a sample. Calciiate ne
concanration 1t the sample usig

Equation ¢,
wm
£ ¢ MooV e R = e
. . [ ~]
Wiers:
Aaeres of tha unknewn - -

Bw=coocenraton of standard (ug/M
Caares of the siaodard.

117 Raport all resulls to two
signuficant figures. When duplicate a=ct
spiked samples are gnalyzed. all 2aa
obuned should be reparted. Report
resuils in microgrems per Lter wrikoar
correction for recovery data.

12 References .

L "The Analysis of Halograsted Commicas
tadicators of Industrial Costsoungoon v
Watsr by the Purps and Trep Method,” UK
EPA. Eaviroemenial Mecatonng aad Suopars
Laboratory. Cnannan. CH, 43233 Cec ITXL

2 “Symposas on Meeswement of Orpaccs
Pollutants @ Water and Wastewster.,” ASTM
Specal Publicatios. 1579 (Lo Presal

3 “Determuaing Volaule Orgsnscs at
Maogrnm-per-Liter Loveis Dy Cas
Quromatogrephy.  T.A. Bellarand L §.

- Lichtendery four. AWIA, 88 720-744. Doz
e

4 ASTM Ararual Standards—'Valer. pare
3 Mawod D508 “Siandarg R

Pracacs (or Measurerg Water by Aquesas-
Injecuon Cas Chromatcgraphy.”

8 ASTM Aznoal Standards—Water dars
1. Method DII71 “Teswao~e Mewroa of Tase
for NiLes i Aqueous Solutos of Cas Lo
Curomateersph.”

€. “Direct Analysis of Water Saczples v
Oryanic Pollutants with Cas
Qronatowraphy-Mass SyecTomery.”

Hamas L E. Budde. W. L. and Ecagrberger.
F W. Anal Clem, 48 1912 (1974).
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Potlutapts.” March 1977 (revised Ao T
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. Waskungtoa. D.C. 2046

2 “Precrediags: Se=unar on Anslvacal
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P

d frem calibration curve
(ng/S mi)
V,»vowms of water purged (S 0L

11.8 An siternate external standard
spproach (or purgesbies utilizes o sungle
poiat calibration. Prepare and analyze s
reference standard that closely
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CARRIER Gas = : . ) 3T =
FLOT CONTRCL  LICUID INJECTIC #ORTS . : Qe .
PRESCUNS COLUMN OVEN >a_.5
REGULATOR o e [T L COHARIATORY COLULN o6z~
_ L Sl e 1V 10 ceTEcica sg>3
. 3= 4 U U T TSANALTRCAL COLUT 3 5=
T icﬂ‘.o'm. 4PORT COLASS 33=3
- o ST VALVE e . . -~ <«
PURGE GAS . I POAT AP *ST .
_Row CONTKOL\Lg Y ACEWRE oo i
- /coumt. -
132 COLECULAR 72
SEVE ALTER % .-
- & Mot .
. . ALL UNES CETSEEY -
TRAP AKD GC .
- SHOULD EZ HEATED . .
: _ . Tow'c
. Figure 3. Schematic of purge and trap devics - purge mode .
CARmERGAS o g : . - . .
. I CONTROL INJECTICM POXTS . ,
m;'o _CCLUZY GVEY
REGULATOR | __CCNARSATICAY COLUTS
. 3 [ )10 CETECTOR .
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° crncmay. 4-PORT CTLteY .
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PURGE GAS A2 MLET .
FLO3 CCaTRCL ESSTANCE V122 yearex )
coNTsoL -
13X BOUECULAR 7 oo \ O A

Nete
- - ALL LINES SSTCES?
S PFRERG  TRAf AND CC
. CENCE SHOULD 5S HEATED
N TO §3°C.

Figure 4. Schematic of purge and trap device - desorb made
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Modified EMSL-Ci VOA Procedure




Apperdix B.7

Modified EMSL-Ci{ Procedure Bxhid{t D
Page 61 of 70

Modified DNSL-C! Procedure to &2 Used for Lowv lavels of VOAa in

{ls end Sedipents

The procedures that shall be wsed in this etudy (s 2 modificatioca of the
Purgeadla-Mathod 624, page 69532, Fadaral 2agistar, Monday, Decemder 3, 1979,
Part 111. The mdificstions were propased by J. N. Blaievich, Ragion X. The

|
2.

3

4.

.mpdificacions to the Fedaral Ragistar procsdurss are:

The purgiag chambder {5 a wodified 40 al scrav top vial (Figurs 1l).

The 901l or sedimant sample is prapared as follows:

Tranofer 10 gn of the soil or sediment to the purge chamuber and sdd 10 al
of orgasic-free water contalning the internal stasdacd to the sample.
Azzach the purge chamber to tha purge and trap system.

Seat the chamber to 33°C and maintain this tempasature whils purging for
12.0 : 0.05 aioutas.

Proceed as speacified in the above cited Fedaral Register procadure.

Purge and trap recovaries om spike sediment samples averaged 80 percent vith
sn average coefficient of varfation af 30 perceat (Tadle I).

.
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Exhid{e D
Page 18 of 70

11.4 The sample {a the purging device s purged wvith heliue to transfer
the velatila coaponents to the trap. The trap (s thes Beated to
descr) the volatile componasnts vhich are swept by the helium carrier

. gss onto the GC columsn for asalysis.

$1.4.1 Adjust ths gas (bdelium) flow rate to 40 + 3 al/min. Set the

purgiog device to purge and purge the u-plc tor 11.0 + 0.1
uioutes st anbient temperatuyre.

11.4.2 At the conclusion of the purge time, adjust the device to the
desord mnde, and degin the CC/MS acalysis aod data scquisi-
tion using ths folloving GC operating counditicas:

Coluan = 6 £t x 2 mm ID glass columm pecked with 1I
82-1000 ox Cazdopack B (60~80 mesh)

Temperature = Isotharmal at 45°C for 3 mimtes, then
{ocresscd at 8°C per ainute to 230°C, end
maintained at 250°C for 1S mimutes.

Concurrantly, {ntroduce the trapped mstarials to the CC
colusn by rapidly heating the trap to 180°C while
backflushing the trap with helium at & flow rsts of 30 sl/sis
for 4 uinutes. 1f this rapid hasting requirement caasoet be
ast, the GC column sust be uled as a secoodary trap by
eooliog {t to JO°C or lower duricg the é-ainuts desord step
and starting the GC program aftsr the dnorb step.

11.4.3 Raturn the purge trap davice to the purge udc aod continue
uqutru; CC/MS data.

11.4.4 Allow the trsp to cool for 8 minutes. Replace the purging
chasdber vith a cleas purging chasber fitted with a nev
septun. Ths purging chasber is cleaned after each use by
sequential washing vith acetone, ®ethanol, detergent
selutios, ud distilled vater and drying at 105°C.

11.4.5 Purge the tup at ambisnt tamperature for & ainutes.
Recondition the trap by heating it to 180°C. Do not allow
the trap tesmpsrature to exceed 180°C, siace the serption/
dasorption is adversely saffected Dy heating the trsp to
higher temperatures. After hesting the trap for
spprozisataly seven aimutes, turn of f the trap hester. When
eoel, the trap is ready for use for the sext sampls.

11.3 If the trsponse for any fon exceeds the vorking range of the systes,
gepeat the snalysis using a cortespondingly smaller aliquot of the
sample extract descrided to Section 1l1.2.3.
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Exhidie O
Paga )9 of 70

Qualitative Idestificatioa

12.1 The criteria Linted {m Txhidic A under Task IIT must Be mat to aske

¢ & Qualitative Lfdsstificstice. Qualitative fdenctification shall be
sccouplished b7 usiag the procedures liated Lia Federal Ragiscer
NMathed 624.

13. Quastitazi{ve Datermisstics

13.1 \bea a counpound has Yees ldeatifled, the Qquantification of that

compcund vill be sccomplished by using procedures listed Lia Federal
Ragister Mathod 624.

14, Dry Yaight Detarmination

18.1 Add & perticn of the sample te 3 tared weighiag dish. Weigh aad
zecsed the wmight.

14.2 Flace wmighiag &{sh plus sample, vith the cover tippad to allow for
msisture ascape, ia & dryiag eves that {s set st 105°C. Peform
this task (a a nu vuu.h:u areses . R

14.3 Dry tha sampls ts coastant -vu;ht. Coel the smmple ia s dassicater
with tha weighing diah cover in place befors sach u&ﬁu;. Racord
each vuﬂ::. Do sot asalysze ths dnd sample.

14.4 Calculate and report data om a d¢ry vu;h: basis. Also report the
percent moisture for each sacpls.

1S. Rafaersaces

i« Bellar, T. A., end J. J. Lichcenbarg, Journal Americaa \htcr Works
Association, “. 739 (1974).

2. Bellar, T. A., and J. J. Lichteaderg, “Seail-Autosated Headspace Analysis
of Drinking Vaters and Iadustrial Ystets for Purgeabls Volstile Orgaaic
Coupounds®, Massuremant of Orgsaic Pollutaats ia Vater sad Westevaler,
C. E. Vaa Nsll, editor, Mmericas Society for Testing asd Materials,
Milsdalphia, PA. lncul Toelu.al Nbuacteu “6. 1’70.

3. “Carciaogsuns—uUorkiasg Vith Carcisogess®, lhnrt-u of quh. Tducattion,
ead Velfars, Pudlic Raalth Service, Center {or Disesse Cestrol, Natiocsal
Iastitute of Occupatiocasl Safety sad Health, Nbuaunu %o, 77-206,
mgest 1977,

4. “OSEA Safety sad Mealith Standatds, Ceseral h‘u&ry'. (2Cre 1910),
Occupations)l Safaty and Mealth Adminiscration, CSHA 2206, (Revised,
Jamuary 1976).

$. “Safsty ta Acsdenic Chanistry Ladorsteries”, Assricss Qhenicsl Seclety
Publicatien, Comnittes o8 Caenmical Safecy, Jrd tditiee, 1979,
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" Bose/Nevouls. Ac:cx and Pestcides—
Werod &3

1. Scope and Azplcoton.

13 Ths msting covers the .
detersunsticn of s ammmder of orvanic
compounds ti3t are sadvent exrectable
and amanable 10 gas CwamatoTaphy.
The parumeters isard ta Tablas 1. 2 end
9 may be determuced >y this msthod

12 This method s epplicable to he |
detercunation of hewe compounds m
mumcpal and irdur=al discharpes. ft is
danigned 1o be used X meet the

. wmomstonng requiressencs of the National

Pollutants Discharge Eimination System
13 The detection Emit of this method

"hmnymmmlnud
interfarences

ratber 2mn instrumental
Emitatons. The lizues Listed in Tables &
S, and 8 represent e surimum quancty
that cust be injectnd =t the system
gt coclirmatics by 2m mass
specomemc Metod descnbed below.
1.4 Thas GC/MS paras of this method

* are recommended for wea only by

anatysts expenienced wnth GC/MS ar
wnder tha close sapervimon of soch
quaiified persons.

2. Summary of Method.

21 A 1102 liter sewpig of
westewater is extraczed with methylens
chionds using sepacstary funnei or
conusuous exrics.on techuques. If
GEUINONS AT & PrOCLET, CONRABOUS
extraction techncues abould be nsed.
The extract is dned owver sodium swliae
and coacentrated o & valume of T mi
wsing & Kuderma-Oac=sh (K-D}
eveporator. Chromasoeraphic conditions
are descnbed which aliow for the
separsnon of the cae-pounds in the
exIact

22 Quantitative smalysis is perforoed
by GC/MS using eer the internal
standard or extersai standard .

g o pretation of
chromatogrems. Al of these matenals
must be demonstrased to be fee from
laterferences under te conditions of the
ansivus by runmung method blanks.
Specific selection of resgents saod
punficanoa of solvaats by distullation i
all-giszs systems may be requured.

32 lnterferences coextracted from e
samples will vary commderably from
source to source. depending upoa e
divernty of the ndustrnal compiex or
sunapality baing ssmpied

33 The recommenced analytical
procedure may not have sufficient
tesciuuon 10 difleremtate between
COrlaLa 1S0MMEnNc PuNs. T hese €re

amt‘racene and phenanthene, chrysens

 &ea bezzo(alanthracese and
berzodcoranthens and
beczo k) Juoranthene. TEe CC retentica
me and s pectral data are not
ss2cently unious 1o maks an
enamt:T20us cisnacoon between hese
compounda Alternative techougnes
shoaud be used W ideatly and quantify
Geve speafic compounds. See
Referezce L

4 Arparcns and Materals.

41 Sampling equrpment, {or Gecrete
ex compesite sampling.

411 GCeab sample bottie—amber
giass. 1-liter to 1-gailon volume. French
er Bostoa Round design is
recozmended. The container must be
weshed and solvent nmased before uss to
Exzumre wterferences.

412 Gottie cape—Threaded to #t
sx=pla botties Caps must be iined with
Tefon Alvmunum {od may be
sabsututed if sample is Dot corrosive.

413 Compouting equpment-—
Axtomnatic or manual corpositing

T system Must incorporste glass sample

cmtanery {or the coilecon of 2
mExmem of 1000 ml Sampie containers
mast be kept refngerated darng
samaplrg. No plastic or rabber tabing
otter han Teflon may be ceed in the
ysem,

42 Separstory kxnel—2000 mi with
Telam stopcock (Ace Giass 7208-T-72

441 Coatentrator tthe—10 mL
greduated (Kontes K-550050-1C28 or
sgmvalent) Calibratica must be
checked. Ground glass stopper (sixe 19/
22 joint) is used to preven: evaporation
of extracts.

442 Ewaporstive Jask—800 ml
(Kontes K-57001-0500 or equivalent).
Aach 10 concentrator ‘ube wath
spr=gs. (Kootes K-6850-001)

44 Soydercol ‘

" mecro (Kontes K$0I000-0232 o
ey Ment)

4481 Colums 1=—For Base/Nevtral
and Pesticzdes & 8-foot glase column (Ve
B OD x2xmn D) packed with 3% SP-
250 coated on 100/130 Supeicopart (or
squvaleat).

402 Coluout 2=For Adds. a 8-foat
gass column (% in 0D x 2 &= D)
packed wita 1% SP-1240 DA ccaied 0o
100/120 mesh Supelcoport (or .

. equvalent),

47 Mass Spectrometer—Capable of
scanning from 18 10 450 e u gvery ?
seconds or less at 70 volts (2ominai) and
producing a recognizable m2ss soectrum
at unit resolution from $0 ng of CFTPP
wrien the sample is inroduced throegh
tha GC inlet (Reference 2). The mass
spectometer must be interfaced vith a
gas chromatograph equipped with an
tnjector system designed [or splitless
imjection and glass capulary coicmas or
&8 injectar system designed {or on-

» column injection with silglass pecked
columns. All sectons of Lhe Tunsler
Hnes must be glass or glass-lined and
mast be deectivated. (Use Sylan-CT.
Sapelco, lnc. or equivaient o
deactivata) .

Note.—Systems stilizing  jet separeor for
the CC ofB8 are ded socs
membrane sspareiors may iose seamtwity for
Nght melecules and glase irit separators may
Imhibet e o of polyoucisar as
Any of these separetors may be ased
provided (Lat it £ ves reCOTLIIIie Bass
L - and bl 5 poms at
the lzusn of dewction spealied for vach
individual compound Lsted \a Tabies 4. 8

ad &

48 A computer system zrust be
foterfacad to the mars spectrometer to
: allow scquisition of continuous Mass
scans for the duration of the
chromatographic program. The computer
system should also be equoped wvith
mass storage devices {or saving all data
from GC-MS runs. There must be
computer software availables to allow
* searching any GC-MS run for speafic
loas and plotung the intensity of the
lons with respect to lime or scan
sumber. The ability to integrate the ares
wnde; any specific 10a plot peak s
essential {or quantficaton.
49 Continuous liqud-ligmd
- extractors—Te{lon or glass connecung

444 Sayder column—two-ball micro  joints and stopeocks. oo lubncaton.

(Xontes K-569002-0219 or equivalent).
445 Boiing chupyexTacted.
spproximaltely 10/40 mesh.
43 Water bath—Hented, with
conceatnc nag cover. capabis of
waperarure contrel {=2° C). The bath

. shouid be used ia a bood.

48 Cas chromatograpb—Asalytical
system complete with gas
chromatograph capsbia of co-column
mecton uod sll required accessones
isciuding column suppues. geser. ¢tc.

Acoendix B.8

EPA Method 625

(Hershberg-Woll Extractor==dAcs Class
Co. Vineiand, N.|. P/N 8841-10 ar
equvalent) .

&

Recgents.

8.1 Sodium hydroxide={ACS) &N in
disti'led water.

$2 Sulfunc scid—{ACS) 6N is
distlled water. .

83 Sodiumsulfate—{ACS) granular
anbydrous (nnsed with methylene
chlonde {20 mi/g) and condiuoned ot
400° C for ¢ hse.}
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. : ~'e4 Matkylens chloside—Pesticide ~ level (Assuming 1 =l S2alvelzmeanda 7. Cuelity Cancel 2 T B
— Mrycfeq'.uvdmt. 2 e oiecuon). Those c:-::.\:cf.s tat do 7.1 Before proceraicg a3y samples, 3’ a. g
. . $3 Silocx standards—Cbtain stock 221 rerzond at either ol teve wveis may  demotstrate wrous 2 acaywsof & asS = ¥
( , . standard soiutons st a ccnicentation of g rua st concenalers -w.nulo . rethod blank, that sl 3 asawure and o e =
- 100 pg' wi For exampis daroive 0100 e response. rz7ents are nterierence-ove. Each tme 2 s~ 3 !
2. gruma ¢l assayed reference matenal (a Tha response factae FFY stoeid be 8 3720{ sampies 13 exT0TeC of thers 1s 3 >
. 5. . .pesocce quality lsooctzzs ot other dau—muned over all coneszenom € ch2ope 1 reegenta. & =e=od Nank ® Ta 3 l
- - apjoronats solvert and ciuta to volume  ra=es oiumdud(c._‘ w2zy arp being . 83¢wid be processed a3 & saiegsard = &2
.. a8 100 ml pround glass stoncered ds:mused (Cenaraiy. "=e aocat of $3108t chronuc lavorataxry b
'_ _volumetrre Cask Tha 1tock s0i0boB 8 _ t=-crmpi standard adisd o encs exzragt  CSalamuration. e '

N _ unsferred 10 19 mi Telm Linod sew
B - cap nals. stored in ¢ refgerator. and
) . checked freqaently for eigms of
R degradation of evaporation, especially
- ® ...: j=st pnoe 10 prepancyg working
.- mm&mm

standards

-t that contain the compouds of interest,
] aither sicgly or mixed toeeiher. The
. standards should be prevared at
. . concecTatiocs that wil tracket the
workicg range of the cirematographic
_ syste (fwo or more orcers of
magtode are sugpested]. f the limit of
mﬂabluts.eﬂ)mb-
. - ealkcsiated as 20 ng imiectad. for i

. ._exasEpie. predare sancards st 1 ug/ml
.. 10pg/ml .30 ug/mi e'c so that
- fnjecoons of 1-S ul of =e caibration

L. lesame (W uglso Bt G rezmaung
c::um.) This should te Sme oy
grepaning a calibratiza czrve waere the
ml&cwmﬂq ;.-::zdm

& s:andard concantracen T zxing & ’
Teteel mi—mum of three concen =3 Sars over

@a razge of interest Coze =
exlbranon curve has bee= determined.
ft s>ounld be vertfied da:ly by =jecting at
keast ons standard sciacor copmarning
ecemal standard. U sie=-“cx=t &=t has
oc=xred, a new calibra=ca cxrve must
be constructed. To guansly. add the -
f=<pr=a] standard to the concemcated
se=oie extract no more a3y 8 ew
E=xutes before injectizg == g GC/MS
© =:ainize the possi'eicty of eses due
© evaporation. adsorpten. or caemmcal
rescson Calculats the cooce=tation by
- wxryg the previous equacons wr= g
te respoass faccr axes Srom

eropria
stasdards will defize 9 Lneanty of the _toe zalibration curve. E:=2er Cererated

c,:: - detector 1a the working renge. -
N 62 Assextis the necessary gas

i ¢ chroTalograpgic apparacss and

: ( asc- - eStadush Operating Carneters o=

lo!bcumnwd.:‘hblu

mattcn.ﬂyrmlmcemmc

. Lzats of detectoa reguer=ents of

. Tacees 4 S and 8 If 2 sar=3ie gives

* peax aress above the wooKing range,

<. dilz'e and rescalyze

- t &3 loternai Standard Method—The

. foter=al stancard approaca is

mth!arulofﬁ:csmvohnlc
orgaxcs. The uuhnna:d&emumd

Es 1 RF = {ACU/AL)
Where

mhn—m

POR TSP

- standard.
. A.isanuc‘uduu-ndh@lohh
e cherscierstac ion for e weernal - ..
standard

c.-e-n-—(.uda-w » © Ny
- —=—caurve should approach e Lozt of
" derection (Tables 4. & and 6L ANer the

ch e -

standerd,
T G s ©e ameunt (ng) of the pollutant
. . standard. -

63 The relative response ratio foe

the poiletants should be known for at

wo o feast two corcentranca ralues—20 ng
fmecied to sprroxamate 10 g/l and 200
g mpecied o approxumate Bie 100 ugfl

or Soonnated compounis can de ased -

as mternal standards and s—Tomm
stxoxizrds. Naphthalere-ca a=—pcene-
du pyTicdine-ds anulizede, =Tsoenzene-
1-floaronaphthaless: 2-
Escronaphthatene, 2-Crorcbinkenyl
2T <ciflnorobiphenyl. asd 1 23145
pe==aiivorobiphenyl bave bee= ~sod or
sczpested as approprnate cmrmed

.- lmam/sumg-:a for Su Sase-

arxTal campounds., Phenaide,

pe=caflucrophenol z-«pc'.m
peeanl and 2-fluoropeenct Save been
wsed of suggested for te ecxd
caeoounds. Compouncs csed as .
fesenal standards are 2ot 2 be xeed a3
sacrogate standards. The —ee=pd
stanciard must be diferent Som the

cmz also be used at the dscrencn of the
am?npan-mm

A 5 4 muegrsted aree of puak benghi of the  eove using & mnimum of e < -
caractensoc - staodard solutions of eac2 cf e T -t

mtﬂuom versys i3egaied areas

I- for GC/MS). One powt oo each

|aser set of instrument ca_raton

cxrves have been estapiusied ey

showls be venfied daily by =rcung at
* least one standard sciuzea I

&t has occurred. 3 cew caabranon

carve muil be constructed.

heights (selecied coaraccensue

72 Standard qoasyy ess=twace
" praztices should be nied woid iy
n».-:d.ﬂzldnp-.camm:‘dbn

accordance with the reccwrnents of the
program. Automane saEiseg equpmest
wbobuolmmn-mm
- sources of contammation.

€2 Tta sampies must e iced ar
refr:gerated from the tm=e of coldection
unzl extraction. Cremucali sxeservatives
shouid 2ot be used M (e 5ol orless
more Qan 24 hours wil eixswe befoce .
delivery to the iaboratoer. I e samples
wnil oot be extracted wrzxy &8 doars of
m{.‘mmwhmu

Swrx
821 I the sample coctairs residsal
T eklomse, add 38 ;3 of soc= .
ﬂ:mfznpuxmdh:éampc
litee of sample.

822 Adjust the pH of the water
sazpie to a pH of 7 0 12 wexy sodium

__ hyd-oxide or sulfurc scd. Record the

volume of acid oc Sase veed.

43 All samples mmst be sxTaced
mthm?daysmdw—-ynﬂyud
. witkin 30 days of colecun,

91 Sampies may de extucied by
. .separetory funnel tectaxrues or with a
* onhiuous extracior se descnided
Section 10. Where emaimors Jrevent
scceptatie solvent recovery with the
separstory funnel tecamagoe. e analyst
Baist wee the CONUADORS ER=BCOL.

902 The detauls of the exTacon
technque should be adzsted according
0 the sampie volume The wearsque
descnibed below assunes & saxpie
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volume of 1000 =l For vohumes
spproumating 2-Liers he volume of
extraction solvemt shouid be edrzsted to
250, 100, and 163 i (¢ the senal
extracton of Lha base nentraia, and 200,
* 100, and 100 mi foe (b2 scida

8.3 Mark the water memscus oa the
side of the sampls botie {or later
dslermination of samnle voluma Poar
the entre sample ito & two-biter
separatocy funmel Adicst the pH of the
sample mith 8N NeOH 1o 11 or gwater.

_"Use amultrenge pH peper for the

messurements. Proceed to Section 10 if
contsraous extraction is csed.

2.4 AdJ 00 ml methylene chloride
the sample bottle. cap. and shake 30
seconds Lo nuse the wails. Transfer the
solvent into the separstory funnel and
extrict the sample by shakcng the imnel
for two minutes with periodic veati~g to
release excess vapor pressare. Allow
the organic layer (0 separate from the
water phase for ¢ minimem of ten
misutes. If ths emulsion iaterface
between layers is more than cne-third
the size of the solvent layer. the anaiyst
must employ mechanical techniques to
compiete the phase separation. The
optimum techaique jepends wpon the
sampie. but may inclode stirrng,
Ritration of the emuision giase
wool, or centnfugation. (If the e=ruinon
cannot be broken, that is. recovery is
less than 80% of the added soivem
corrected for the water so.abuity of
methylene chloride. transfer e sample,
soivent, and emnulsion into & coutTacus
extractor and proceed 89 descnded 13
Secaon 10). Collect \he methvieze
gl::doumamazsodam

8.5 Add a second 00-m] voltzne of
methylens chlonde to the same bottle
and complete the extracuoea Frocedure a
second ume. combining the exTacts
the Erienmeyer flask.

9.8 Periorm a turd extraction ia the
same manner. Pour tte combed
extract through 8 dryurs colan
contaung -4 wiches of annywmes
sodium sullate. and codect it iz 8 SO0 ml
K-D Mask equipped with 10 ;d
concentrator tube. Rinse the Erfercaeyer
with 20 t0 40 @l of methylene chlonde.
Pour this through the drning column.
Seal. label a3 base/neurai frecton, and
proceed with the scid extracvoa. U the
extract must be stored before
anelynis by GC/MS. it may be
tansferred to & 2 mi serurs vial .
equipped with & Teflon-lined rubber
septum and crimp cap.

9.7 Aad (Phenols} Extrecioo—Agjust
the pH of the weter. previcusly
exvracted for base-neutrsis wth 6N
HSO, 1o 2 or below. Senaly extract
with 60, 80 and 60 i pornions of
disulled-\ngianse metdylene chionds.

Collect and ccenbine the extrscu in a
230-ml Erfenmever Cask tben dry by
pesang threves a colwnn of anhydroos
codiup suila:a. Rnse the Erlenmeyer
wilh 20 to 40 ¢} of =etbylene chicnds
sod pour throuva e drying coluna,
Scal. label ec4 £acuon and prepare for

- conceatratoa.

948 Coccratmte the extracts (Base/
Neutrals azd Acds) .2 & 500 ml K-O
Lask equpped with s 10 ml concentrutoe

99 Add1to 2 deas boillng chips to
the Nlask and artach a three-ball macro-
Sayder coluzzn. Prewet the Sayder
-columa by adiirg about 1 ml methylens
chloride through the top. Place ths K-D
apparatus an @ warm water bath (80ta
45°C) s0 WBat e concentrator tube is
partially immorsed in the water, and the
satire lower rounded surfacse of the Qask
s bathed wih water vapor. Adjust the
wvertical ponitica of t=s spparatus and
the water teperane a8 required to
complete the concxotrution in 1Sto 20
minutes. At toe proper rate of .
distillation tte balls of the column
actively chatter but tse chambers da not
flood. When the liguid has resched an
spparen: vaiazse 1 1l remove the K-D
apparatus acd aiow the solvent o drain
for at L2ast 10 =anutes whule cooling,
Remove tha Soyder coiuma and rinse

. the flask and its .ower joint into the
- concsntuior tabe with 1 to 2l of

methylene c2ionda A $-ml syriage is
recommended [of tns operaton.

9.10 Add a cean boding chip and
attach s two-baul muco-Sayder columa
to the concentrator moe 3 9.4 Prewet
the colums by eddicg sbout 0.5 ml
methyiece cilonds L2roagh the top.
Place the K-D apparatus on a warm
water bath {80 t0 65°C) so that the
concentrator mbe 1s partally immersed
o the water. Agjust the vertical positoa
of the apparstus and the water
temperature as requred to complete the
concentTation m 5-10 munutes. At the
proper rats of c:sollaton the balls of the
column acaveiy chatier but the
chambers do not £ood Wbhen the liguid
reaches an spparent voiume of sbout 0.3
ml remove e K-O from the water bath
and allow the soivent to drawn and cool
{or at least 10 musutes. Remove the
micro-Snyder column and nnse its lower
joint into Lhe concenretor tube with
approxumateiy 02 @i of methyiene
chionde. Acrust the Enal volume to 1.0
ol seal and ladel a3 scd fraction.

%11 Determune e ongnal sample
volume by reGlicy tte sample botte to
the mark and trecaiermnag the liqud to e
1.000-al erecuated cyhnder. Record the
sample volume to he oearest S ml.

10. Emulssons/Caontinvous Extroction.

101 Face 100 !0 150 ml of methylene
chlonide in the extracior and 300-500 m)
methylene chionde s the disaliing Dask.

102 Add the aqueous sammple (pH 11
or grester) to the extractor. Add blank
WRIET 48 neceIsiry to operate the
extractor and extrsct for 24 hours
Remove the d!aulling flask and pour the
coatenty through 3 drying colamn
ccztaining 7 19 10 cm of snbydrous
sodium suifate. Collect the methylene
chlonde in & $00 mi X-D evaporstor
flask quipped with s 10 mi concentrator
tube. Seel label as the base/neurral
fraction. and concentruts as Der sections
9.8 t0 2.10.

103 Adjust the pH of the sareple in

continuous extractor to 2 or below
ssing 6N sulfuric acid. Charge & clesn
distlling Naek with 500 @l of methyiens
chlorida. Extract for 24 bours. Remove
the disulling flask and paur the contents
through a drneg column containing 7 to
10 cm of anhydrous sodinm sulfate.
Collect the methylene chionde layer 0n
& K-D evaporator lask squipped with a
10 ml concentrator tube. Label a3 the
acid fruction. Concentrate as per
sections 2.8 to 8.10.

1L Calidration of the CC-\S Syzienn

111 At s beginning of each day,
the mass calibration of tte GC-MS
system must be checked and adjusted if
pecessary to meet DFTPP specifications
{1L3]). Zach day base-csutrais are
massured. tks column performance
specScation (121] with beandise must
be met Each day the acids are
messured, the column performancs
speafication (1.1} mth
pentachioropbenol must be met DETPP
can be cuxed in soluuon with etther of
these compounds to cozpleis two
specaficatons with cas injecuon.
demred

112 To perform the mass calibration
test of the CC-MS system. the foilowag
tostrumental parameters are requured:

113 GCC-MS system calibration—
Evaluate the system performaace each
day that it is 10 be used for the analyns
of samples or blanks by examirung tbe
mass spectrum of DFTPP. lnject a
solution containing 50 ug DFTPP and
check to insure that performance cnteria
listed in Ta%is 10 are met. U the system
performancs cntena are not met. the
anaiyst must retune the spectrometer
and repeat the performance check. The
performance criitena ust be et before
any samples or standards mzy be

analyzed. -

12 Gos Chromotogroohy-Afass
Spectrometry of Base/Neuirol Froctioa

pawyly Buiagq
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. T ... 121 Atthe bepnaing of eact day calbrats (he system response for each of tSe first Listed charscteristicioa ia 3;“ 8 e
that bese/nsutrel ansiyses 1w 20 Da eoco=d as cescnbed 1n Secuon 6 Tab.es 7.8 and 9. If ths sarmpie produces ® o, gl
ormed. tnjoct 100 naccerass of unrcg e her te icternal or extemal an {awerference tor the first listed lon, as g -
idine e1ter separate:y o s partof  stascard srocedure, uss & gecoodary ioa (o quantfy. S e =
. lwdudmnznlhu..:vc.:a 34 i Serermal standard QueacSicaton will be doas by the co L3
contaia 30 2 of DFTPP. The e my approscs 1 bewng used, e ansiyst @Ay  externe) or internal standard cethod. 3 e _=_'§-
--.  fector for benudine shouid be iess ttas . BOf adkd wo¢ sixacard tq sample extracs 144 (oternal Standerd—S8y edéing a Sa @ “,I
. 3. Calculanion of the tmliey facroz 18 wanl =xecistely before 1jection into constant known amount of internal -~ <
. given in Rdem 2 and cescibed in the ATt Mix v.horougn]y - standard {C, in ug) to every sample I
. Pgures 115 tect2wSulof thesample  _ extrace, the concenation of palutant
- 122 bubhshchmamrcbe** *'mammwtmquu (Qiupuluthnmunuhhud
* __.” cooditions equivalent 1o thove 3 Takles  peeferred If extercal standard Ina-qumr.
_ . Gand & Included in these W.es are au‘:annauc:piayvd.ncmdéc ’ . e .. : H
» ° estimated retenucn tmes asd -mdmmuwtnmul.l! o ———
e _.. . oeasitivities that can be sctisved by this  the respoasse for anty ion exceeds the P A
Tt <7 . .method Examples of s seperatocs - li-nnrnzpd:homd.dnulh B .« 7 -
. " achigved by these colu==ns are shcwa in  extract axd resnalyrs . -
T Figures 1 end 3 throusgh 7. . 138 Qu..umundqunduun e e i
T T T 123 Program the GO MS to operate  messtrements are nsde as descnbea . (A) CJ)
_ i the Extracted lon Carrest Profile Sectica 14 When the extructs arw zot &R2 G- R AP Vo
(EICP) mods. and collect EC2 far the being esed for analysis, store them ia . MR
- * threw ions listed in Tables 7 «nd & for vials with xxpeercad septa in the dark at ) T
sach compound berg messared. [ o X T R
- . Operating ia this mode. caubrate the 14 Qual~2ctive and Quentilotive - - - .t i
. System response {or each copound a8 Deter=:action S
described in Section 8, exmnyg exther the ‘141 Toq-huuvdyud-;gyln : e : - *
- laternal or extersal stancard procadure.  compomnd. obtamn an Extra on
e 124 If the internai stancard Carrem Profis (ECP) lor the primery MV""""’"“"M
epproach is being used. the ealyst may  lon axd e two otter ions Listed in "-"lul"‘"‘"‘:m""‘"
! ° oot add the standard to sampe exzacs Tabies 7.4 or & Tis critena below must 43 3 Secuom
- =" antil inmedistely defore riechon wte be =gt Lx & quaiitative identification. 143 External Standard—The
. @¢ instrument. Mix tsorcus=iy. 1411 Tisciaructeristic ions (orthe  concentration of ths unknown can be
. . 12s lmccl:losuld‘:.osmpa compound must be found to maximze . . calculated Som the siope end intercept
extract. The solvent-Cush tecrugoeis ~ ~ 1be sa=e of witkin cos spectrum of each  of the calibration curve. The unknown
=~ preferred. U external caiibrscon s other. mmmnkdﬂmﬁm '
. __ = - employed. record the voiz=s mecéd o T 16412 Ts retenfori Sme st the - - - |- equation 3. -
( the nearest 0.05 ul If s respocse for epeT=e='al =ass specTum Just be l
R . any ion exceeds the linear recpe of the wnikiz =5) seconds of theretentiony,  _ . . .. - . . - .. Lo
75 gystem, dilute the extract acd rearaiyze. trme of =2 anteatc compound. . ]
-- 128 Qualitative and guanttatve 1413 Tis razos of the three EIC? [P
- measurements are mace as Gescmbed i3 peax besghts 3mst agree withun =20% . Eqg 3 T
Section 14. When t5e exTac’s e =t ) the rasos of the relanve intensities A - c
being used for anaiyna. store e~ for Zege ions I a referench mass . ANV :
vials with uspierced septa ia the dark st SPECTIT) Tha referecce mass specuss I‘uoganslw = ng/rd = vy -~
1 C . can be ottawed frum either a standard - - “Vava >
- 13 Cas Chromatag==iy/asy anaiyzed ttrough the GC-MS system oe - i
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COLUMA: 3% $P.2250'ON SUPELCOPORY
PROGRAM: 60°C, 4 MIN, 8°PER MIN TO 210°C
DETECTOR: MASS SPECTROMETER
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Arcendix B.9
EMSL-LY Procedure No. 2

Ixhibdie D
Page 4] of 70

IDMSL-LY Procedurs No. 2 - Noveader 10, 1981

METHOD FOR THE DETERMINATION QF SEMIVOLATILE )
ORCANIC COMPOMDS IR SOLID WASTES )

Scope and Application

1.1

1.2

1.3

1.4

1.3

This method covars tha determination of sesivolatils oryanic
compounds in & variety of eolid wvestea satrices. i

This sethod 19 applicadle to nearly all types of samples, regardluss
of water content, fscludisg aqueous sludges, caustic liquors, acid
1iquors, wste sclvents, 3{ly wvastes, moussas, tars, fidrous wsszes,
polyssric epulsions, filcer cakas, spent cardons, spast catalysts,
soils, aud sedisents.

This macthod 1s applicadle to the datarmination of sost neutral,
acidic, sud basic organic compounds that are soludle i3 msthylene
chloride and are capadle of being eluted without derivatizatioa as
sharp pesks from & gas chrosstographic fused silics cafillary csluma
coated vith a slightly polar silicone. Such tompounds include
polynuclear aromazic bydrocardons, chlorinated hydrocardons and
pasticides, phthalate eeters, organophosphate estars, aitrosamizes,
haloethers, aldehydas, sthars, katones, anilines, pyridines,
quinolines, aromatic aitro coapounds, and phemols fncluding
aitropheanols.

The detection 1imit of the method for deteraiaing an iadividual
compound {s approximately 1 ug/g (vet weight). For saaples wveizh
coutain more than | mg/g of total solvent extractadle material, the

datection limit is proportionately higher. .

This mathod is dased upon a solvest axtraction, gas chromatographis/
aass spectrometric (CC/NS) procedurs.

This mathod 1s reastricted to use by or under the supervision of
asalysts experienced in the use of gas chromstograph/aass spectro-
maters and ekilled in the interpretatios of aass spectra. ULach

-

- c——— .

powily Bujeq

JUBWNIOP BY) 4o A3yend

e

2
IR gy -

b

E

9y3 03 erp 8) 3| 'ed130u

8|4} UBYY JBOYO 980| §

RUH Wit Ul 1y

AN N

o



Exhivie D
Page 44 of 70

stalyst sust demonstrate the ability to generate scceptadle results
with this method,

Susmary of Method

2.1

A maasured veight of sample, 3.0 g et weight, 1s adjusted to pH 2.0
and soniff{ed vith 150 nl of methylene chloride. Anhydrous sodiunm
sulfate is sdded to dind the wmtar present. A portion of the
ssthylene chloride supernatzat {s concentrsted and snaiyzed dy CC/uS
using & fused silica capillary column. Qualitative fdentification
{8 performed using the retsnt{on time of the compound and the
telative sbundance of three ot mocre charscteristic foas. Quancica~-
tive analysis is perforsed using anm internal standard technique vith
& single charactaristic fon. _ )

A GC/FID screen is used to determise {f the sazvle is medium or lov
level. 1If the sample is Judged to bs medium, this ecresen is also
used to determine the concentration or dilutioan factor for GC/MS
ssalysis. 1f Judged to be lov lavel, the saaple {3 snalyzed by the

"Modified YMSL-C4{ Procadure” on page 64 of this Exhibic.

3. Iaterferences

3.1

3.2

- L, e, emaldaak’e op, w .
Mathod {aterfarencas say Be caused_by coatamlnants {n solwvents,
teagents, glassvars, and other saaple procesaing hardvare that laad
to discrate artifacts sad/or alevated baselines ia the total fon
current profiles. All of these materials wuet ds rtoutinely
desonstrated to be free from iaterfsrencsas under the conditicns of
ths analysis by ruaning labdboratory reagent blanks.

3.1.1 Classvare sust bdbe scrupulously clesned. Clean all glassvare
as 0000 as possidle after use by rinsing vith the last
solvent used in {t. GHeat{ng {n & muffle furnace at 450°C for
S to 15 hours is recommended vhenever feasible. Alterna~
tively detergent vashes, weter rtinses, acetons rinses, and
owven drying way be used. Cleaned glassvare should bde sealed
and stored in a clsan eavironment to prevent asy accuamulation
of dust or othar ceacaaiassts.

3.1.2 The use of high puricty reagents and solvents helps to
ainiaize {aterfecreace prodlams.

Matrixz {aterferesnces may bde csused by componants that are
coextracted from the sample dut are not normally ef faterest. The
most comaon euch coaponents are petroleus=darived naphthenes, high
molscular veight polyesric coaponeats, asd loag=chaia components
such as wezas ead triglycerides. The extest of smch-mstriz
iaterfsrences will wry censidaradly fTem searcts ts sourcs. A
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elsasoup procedure using gel parmestion chromatography has daen
facorporated L{ato the method far ceartain cases to remove loag-chain
and bigh-wolacular—wveight material. W¥Wo cleacup procedure (s
aveiladle for the removal of caphithesss. Whes such matrix
faterfarsacas ars present, the sample axtract {s diluted and the
datection limit (s facrsased proportiosatealy. Many of the matrix
fatarferences are solwnt-extractadls nonvolatile componssts which
secessitate the sore frequast clsaniag of the CC fmjection port and
the mors frequeat removal of tha (ajection end of the GC capillacy
eolum.

Safety

4.1 The texicity ax carcinogenicity of each reagent used {n this methad
8as set been precisely dafised; bhewever, cach chamical compouad
should de treated as s poteatial health hazard. From this
vievpoliat, «vosure to these chasicals et ds aiaiaized by Vvhatever
saans availadle. Tbe laboratotry is taspoasidls for mafataiaiag e
currant svarssess fils of OSEA regulaticns regarding the safs
handling of the chemicals specifled ia this method. A refersace
£files of matarial data handling sheets should alse ba made svatlabdle
te all persesnal involved in the chaanical anlaysis.

-

4.2 All opersticss {ovolving the use ¢f msthylese chlortde, facluding
tha extractios of the vaste sammple, filtration af the extract, and
eonzeatration of the extract, must be parformed ia & fume bood.
Care sbould be taken o avoid the coatact of skia with sethyleae

chloride.

‘2Ef‘t\ll

S.1 Sampling equipweat = Class screv—cap vials or jace of at least 100
al capacity. Screv caps eust de Tefloa llged.

$.2 Glassvare
S.2.1 Beaker = 400 sl
3$.2.2 Centrifuge tubes - approxiastely 200-al cspecity, glass vith

serev cap (Corning #1261 or equivaleat). Scraw caps msust de
fitted with Tafloa liners.
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$5.2.3 Concentrator tube, Ruderna~-Danist = 25 ul, gradusted (Kontas

K 570050~2526 or eguivalent). Calidration sust be checked at

- - the volumes ssployed i the test. & grouad ;hu stopper i»
~used to mnu cnponuon o! eXTTACLS.

- .
-——— e
.- ame -

3.2.4 BEvaporative flask, mnm-buuh zso-s!. (buu
K=570001=0250 or equivalent). Aztach te coacsatrator tube
“ with springs. X — ... . -

$.2.5 Soyder columa, Kuderna-Danish = Three-ball smacro (Koates
- £=503000~0121 or equivalest). - -

- 3.2.6 Soyder column, Kuderus-Denish = Two-ball micro (Koates
K~563001-0219 or equivalent).

$.3 Tilter assmmbly

. S.3.1 Syringe = 10 ul gas=tight vith Taflon Luwer lock (Hamiltoa
1010TLL or equivalent)s . ... . — .

N 5.3.2 Pilter bolder ~ 13-wm Swinsy (Millipere XX30-012 or
.qulnlut). : PO

5.3.3 hduun - ghn £iber {Millipore n—.o—oxo or equivalent).

N $.3.4 - Meabrane filter = 0.2 um Teflon ()u.mwn FCGLP-013 or
- equivaleat). - - . 3

S.4 MNiero syringe = 100 uL (Esmilton 84838 or quinicu:).

$.5 %VUeighing pans, micro = untoxiniuly l=ca diameter aluaious foil.
Purchase or fabricats fzom alusioum foil.

A

S.6 Boiling chips = approxisately 10-40 mesh cardorundum (A. H. Thomas
#1590-D30 or equivalent). BHeat to 450°C for 3~10 hours or extract
with methylene cbloride.

S.7 Vater .u:h «~ Beated, capable of temperature coutrol (+2°C). The
bath should ba used 1n s boed.

3.8 Balance - Analytical, ecspadble of accurately weighing 0.0001 g-

- “sces Lt @ ssmeni mars .
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3.9 Ricrodalance = Capadls of sccurately waighiag to 0.001 mg (mettler
sodel X2-30 or squivaleag).

3.10 Seaifier = 375 wate, fittad wvith ¢ 1/2~{ach probe and & Balf-vave
axtension, capable of pulsed operation st variable pover settings.
(Bast Systens-Ultrascuics Soufcator Modal W=37$5 with #200 1/2-izch
disrupter hora and #40¢-J-050~T balf-vave extendsr, or equivalest).

S¢11 Centrifuge = Capadle of sccomodating 200-al glass centri{fuge tudes.

5.12 pd Nater and electrodes = Capadle of accurately measuring pH to +0.1
“ wic. - -

S.13 Spatula = Raving a metal blade 1-2 cm iz width.

3.14 Beat lamp = 250 watt reflector-type buld (GE #250%-40/4 ar .
equivalent) 1a s best-tesiezant fixture whose haight sbove the

sample may bes coaveniestly adjusted.

S.15 Cas chromstograph,/usss spectromater system.

S.15.1 Gas chromacograph = Aa analytical system complete vith a
tampersture prugraamable gss chromatograph suitadle for
splitless Injec2ion and all required accessories including

syringes, snalytical columns, and gases.

$.1%5.2 Columy - 30 m £ 0.25 wm booded-phase silicone coated fused
silica capillary column (J&W Scienmtifi{c DB-3 or equivslent).

$.15.3 Mass spectrometer - Capadble of scasning from 40 to 450 amu
every i secocd or lass, utiliziag 70 volts (ncainal) electrom
- snergy in the electron fapact fonlization mode #nd produciasg s
anss spectrum vhich asets all required criteria vhen 50 ng of
decafluorotriphenylphosphine (DFIPP) is injected through the

GC inlec.

$.15.4 Data systam = A computer systam must be interfaced to the
wmass spectromster that allove the comtisuous scquisition aad
storage oo machise readable msdia of all sass epectrs
obtained throwghout the durstiocn of the chromstographic
program. The computer sust have softwvere that allovs

searching sy CC/MS dats file for Loos of & specific mass and
pletting such ies abundspies versus time or scsn nuaber. This

type of plot is defined as an Ixtracted loa Curreat Proftle

pawjiy butaq

juswnoop ey3 jo £3end
943 03 8np 81 34 'sarjou

8143 VBY) JBO|D s80) 8
W wyyy e

301L6N

4i i



Resgants
e ——

Zxhibit D
Page 48 of 70

(ZICP). Software sust also be svailabdle that allows
{ategrating tha abundance in any EICP detween specified time
or xan mmber limits. -

3.16 GCel parmseation chromatography cyn:e-. - .-

S.16.1 Chromatographis eolm - 600 mm = 25 Y I D. glus colm
~- ‘fitted for upward flow operation.

5.16.2 Bio-Beads $-X8 -~ 80 g per column, - -

5.16.3 Pump = capadble of constant flow of 0.1 to S al/min at uwp to
100 psi.

5.16.4 Injector ~ wvith S-ul loop.
5.16.5 Ulcraviolet datactor = 254 mm.

$5.16.6 Strip chart recorder.

T . = -

6.1 Raagent watsr -~ Raagent wter 1s dafined as s vater in vhich an
interference is not observed at the n:hod deatection. liait of each
compound of {nterest. .y

6.2 Pocassium phosphate, tridasic (t;io).) - G:umlu (acs).

6.3 Phosphate buffer, &M - 2.0 soles of NayRPO, and 2.0 -olu of
RaH,P0, dissolved in reagent water and dfluted to 1000 al. The
solution {s very temperature sensitive; 1t sust be chacked carcfully
before using and, if tecessary, varsed to redissolve any crystals -
that msy have formed.

6.4 Phosphoric acid (HyPO;) - 852 aquecus solutifon (AZS).
6.5 Sodium sulfats, anhydrous (Xa350;) = Powder (ACS),

$.6 Mathylene chloride = Distilled-in-glass qualicy (kru.:k snd
Jacksoa, or oqulvdont).

- -
- -

6.7 1Intarnsl lundltdl - 1 thhlotobcaunc-d‘. 4 th;;nlcu.
djg-phenaathrane, dyy=chryssce, snd ¢)j-benzo~(a)pyrens, dlo-ncmphthcm

6.8 Column performsnce ouad.rdo.-.b;;innol Deg-aalline, . t
Dg-nitrobenzens, and Dy=2,4=dinitrophencl.

C e m e = as e ———
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6.9 Surrogate standards - 58°
-
Extractable Organic Anslysis - Extractable Ovrganic Analysis -
Rass/Neutrals _ Acids
1. mitrebenzene-dg 1. phenol~dg
2. 2=fluorobiphenyl 2. 2-fluorophenol
3. tervhenyl-d;, 3. 2,4,6-tripromophencl
4., optional® . 4. optional®

6.10 Dacafluorccriphenylphosphinae (DFTPP). .

$.11 GPC calibration solution =~ Mathylene chloride containing 1N0 ag of
corn o1l, 20 ug of di-n-octyl phthalate, 3 ung of coronene, and 2 ag
of sulfur par 100 ul.

7. Calidratiom

7.1 A multiple {nternal standard calibration procedure as described by
Sauter, et al. 1) (s used. To use this approach, ths analyst must
sslect five or sore intsrnal standards that sre siailar in
analytical bdehaviur ¢to tha compounds of interest. The analyst wmust
furthar deaonstrats that the ssasurements of the incernal standard
are 10t affected By method or matrix {ntarferences. Use the base
pesk fon as the primsry foa for quantification of the standaris. 1If
{nterferences are noted, use the next most intsnse {on as the
secondary ion. The intarnal standards are added to all calidration
standards and all sanple extraccs analyzed by GC/MS. OColumn
perforsance standards, snd a sass spectroaeter tuning staadard sre
included in the internal standard solution used.

7.1.1 A set of five or sore intarnal standards is selectad that
vill parmit all components of interest {n e chromatograa to
have retencion times of 0.80 to 1.20N relative to at least one
of ths internal standards. The following internal standards
are recommanded for general use: 1,4=dichlorobenzane-d,,
naphthalene=dg, phansathrene=d)q. chrysene=d;,, and
benzo(a)pyrene~d;3, scensphthene-dgq.

7.1.2 ZRapresentative scidic, basic, and polar neutral compounds are
added vith the internal scandards to assess the column
perforsance of the GC/MS systea. The following column
performance standards are recomsended for general use:
dgephenol, dg-eniline, dy=nittobeniens, and dy=2,4~
dinttrophenol. These compounds cen also serve as {aternal
standards {f appropriate and the intecnal etandacds
cecommended 1in Section 7.1.1 can serve as column performance
standards {f appropriste.

®Lsb s requesced to sdd an addftionsl acid and an additional 3/N compound to
generats data for furthear modificatioa of the lisc,

C -

e Fa Y X Na¥ Y]

D4t LT Aty 11



7.2

7.3

Exhibiz D
Page 50 of 70

7.1.3 Tuning shall be accompli{shad by injecting 50 ng of
decalfuorocripheayl phosphine (DFTPP) and hardware tuning te
the criterla Llisted in Tadle I, Exhibit E, Section VI,

T.¥oh Prepare the intarnal standard sclutton-dy—dissolvinmg—tr—Inrd
- =l of ssthylene chloride 10.0 ug of each standard ceoepcund
specified in Sections 7.1.1, 7.1.2, and 7.1.3, The rasulting
solution will contain each standard at a concentration of 229
ug/al. A solutfon containing 300 ug/al of esch standard can
be prepared by uvsing 5 perceat benzene in methylene chloride
as ths solvent.

Prepars calidration standards at a ainisum of three concentration
levels. Tach calibration standard should contain each coapound of
{nterest and each surrogate standsrd. Each calibration standard
should be mixed vith an appropriate amount of rhe internal scandard
solution. "One of the calibration standards should be st a
concentration of two to five times the mathod detection limic, 1 to
10 ug/ul; one should be at a coancentration near, but below the
concentration that csuses saturation of thas mass spectrometer; and,
the third should be at a concentration in the middle of this working
range of the CC/MS systen. .
Analyze 1-2 uL of each calibdratiocn standard and tahulate the ares of
the prinary characteristic "fon against concentration for esch
coapound {ncluding the surrogate coupounds. Calculate response
factors (RF) for each zompound using EZquatioa !, .

Eq. 1 RF = (AgC14)/(A14Cy)
Ghere: ‘

Ag * Area of the characteristic ion for the compound
to de measured. i o - .

.

Aqg = Area of the characteristic iomn for the internal
standard; the internal standard chosen should be
such that the relative retention tive of the
coupound (s wvithin tha range of 0.80 to 1.20 and
‘as close as possidle to 1.00.

Cis = Concentration of the internal standard (ug/sl).

C; v Concentration of the compound to de msssured
(ﬁ"‘l’). L.
1¢ the RF value over the working vange is coastant (< 102 RSD), the
RF can bde assumed to be invarisnt and the sverage RF can be used for
calculations. Alternatively, the results can bs used to plot a
calidbrarion curve of response ratios, A /A¢,, vs. RF,
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7.4 The LF must be warifiad on esch working day by che messurement of
tws or more calibdbration staadards, facluding oane at ths beginning of
the day sad oue at the ead of the day. The responss factors
obtained for the calidration standsrds anslyzed L—mediately before
sad after & set of samples sust be vithia ¢+ 20X of the response
factor used for quaatification e¢f the sample coocentrations.

Qualiey Control

8.1 BRach laboratory that uses this method s required to operate a
formsl quality control program. See Exhibit I for guidelines to
establish a formal QA/QC plan. For specific QA/QC requiramests, see
Exhibit A, Tasks II, IV and VI. The aicisum requiremests of this
program consist of an {zitial demonstration ef laborstory capadilicy
and tha saalysis of spikad samples as s contimuing check on
performance. The laboratory iy required to maintais performsace
zecords to define the quality of data that are generated. Ouogoing
pacfoTmance cheacks mast be comparted with getabdlished parformsace
eritaria to determine if the rasults of asalyses are wvithin the
accuracy and precisiocm liaits expected of ths mathod.

Sample Preservation end Uandling

9.1 The samples must be refrigerated at 4°C until extraction is
completa. .

9.2 All saaples must be extracted within 3 days of receipt.
Sample Extraction

10.1 The sxtraction procedure {ovolves sonificatfca of the saaple with
methylene chioride, neutralization to pH 7, and the addition of
anhydrous sodium sulfate to remove the water. The amoust of acid or
Sase required for the seutralization is deteruined by titration of
the sample. The particls size of all samples, except those
conprised #f unonporous imorganic particies (e.g. soils and
sudtsents), should de veduced to less than 0.] mm diametear defore
exiraction. A glass mortar and pestle is recommanded for grisding
the samjple.

10.1.1 Thoroughly aix the sample to enadle & reprsssntative sasple
to be obtained. WVaigh 1.0 g (wet weight) of ssmple fczo a
200-al centrifuge tube. Add 15 al methylese chloride and 1S
al of watar.
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sluninmm weighing d{sh, place the waighing dish under a beat lamp at
8 distance of 8§ cu frow the lavp for one minute to sllow the solvest
to evaporate, end weigh ou & amicrobalance. 1If the rusidue weight of
the 0.l-al sliquot is less than 0.035 ag, coucentrats 23 al of the
suparvatant to 1.0 al and obtain a reeidue waight oa 0.1 ul of the
eonceatrate. For tbe coucentration etep use & 23-ul evaporstor tude
fitted vith & aicro Sayder column; add two boiliang chips and beat ta
a water bath st 60-65°C. Calculate the TSZC as ailligrams of
zesidue per gram of sample using Rquation 2 1f coccsntraticn was not
required or Iquation 3 1f concentration was required.

K. 2 of Rasidue - Residus Wt., mg, of 0.1 sl of Supernstant
t €% g of Ssapls 0.002

ug of Ravidue _ Residue Ve., wg, of 0.1 sl of Concd. Supernatast

k. 3. g of Saapls 0.05

10.5 If the TSEC of the sample (as determined in Section 10.4) 12 hu

than 50 mg/g, =oncentrate as aliquoc of ths supernatsat that
sgeeteins 8 total of oaly 10 to 20 mg of residusl material. For

‘example, {f the TSEC is 44 ag/g, use & 20-ul aliquot of the
supernacant, vhich will cootain 17.5 mg of residusl msterial, or if
the TSEC {8 16 mg/3, use 8 S0~ml aliquol of ths supernatant, vhich
v1ll contaia 16.0 mg of rasidusl saterisl. 1If the ISEC is less than
1C ag/g use 100 sl of tbe supernatant. Parform tbe coscentration by
transfarring the aliquat of the supernatast to a K-D flask fictted
{ato a 25-alL coaocentrator tube. Add tw doiliag chips, attach a
three=bdsll macro Soyder column to the K-D flask, and concencrate the
extract using a vater bath 1t 60 to 65°C. Phcc the K=D spparaczus
{n the water bath so that the concentrator tube is about bhalf
{msarsed {n the vater and the entire rounded surface of the f{lask is -
bethed with vater vapor. Adjust the verticsal position of the
apparatus and che vater tesparature as required to cosplete the
concentration i 15 to 20 minutes. AL the proper vate of distilla-
tion the balls of the column actively chstztar but tha cbamders do
aot fleod. When the liguid has resched an apparent volume of 3 cto &
al, remove the K-D spparstus from the weter bath snd allowv the
solvent to drain for at lsast S mioutes vhile cooling. BRemove the
Soyder column and rinse the flask and the lover jotac of the flask
{ato the concentrstor tube with sethyleane chloride to driag the
voluse to 10.0 al. Mix the coatents_of the concsntrator tube Dby

faserting & stopper aad inverting seversl times.
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10.6 Analyse the concentrzze from Sectionm 10.5 or, 1f the TSEC of the
sample {s 50 mg/g or more, 2nslyze the supernatant free Section 12.)
using gas chromatograzhy. TUse a J0-u x 0.25 ma douded-phase
silicone coated fused silicy ¢apillary column under the chromatas-
graphic cotd{tions descrided {n Section 13. Scandardize the GT/FID
for half scale respoase for 50 ng {ajected of the internsi stamdac4
to Be uvsed {a the CC scrsen. "Zstimals the concentratioa factsr or
diluticn factor requized to giva the coptimum coacentration for the
subsequant GC/MS amalvsls. Ia general the optirum concentratiom
will be ocase {n vhich the awerage peak haight of tha five largest
peaks or the height of ga uvaresolved savelope of peaks (s the sanme
as that of an {ater=al standsrd (e.g., phenanthrene~d)) at a
conceatratioa af 30-100 ug/ul.

If there 1s 5o coacsatratiocn factor vhich wvill yleld & major
component vith CC pmak hef{ght exceeding 252 of the internal ataadard
peaak height thun the sample {s lov level. - Ia that case proceed to
the EMSL~Ci Jrocedure for Semivolatiles on page 64 of this Exhidtcs,
otharwise, proceed with this ssthod.

10.7 If thy optimum conceatration deterainad im Section 10.6 1is 20 =g of
--gasidual saterial par al or less proceed to Section 10.8. If the

optisum concentratioa Lis greazer thao 20 ug of residual material per
al asd if the TISZC {s grester thaa 30 ag/g, apply the GPC cleswp
procedure descrided 1a Section ll. For the C?C cleanup coacealraze
90 al of the superaatast fros Section 10.3 or a porrion of the
supernatant that csatains a total of 600 a@<ef resideal matarial
(Vvhichewr {s the smallear volusa). Use the concentraticn proceduTe
descrided {n Section 10.5 and conceatrats to & fiaal volume of 13.0
ml. S$top the concestratios prior to rveaching 15.0 ul £{f asy olly or
seaisolid msterisl separates out and dilute as ovecessery (up t3 a
saxious final volume equel to the voluse of supernatant used) to
Tedissolve the matarifal. (Disregard the presence of small amounts
of inorzgsnic salts that may settle out).

10.8 Coucentrate further or di{lute as fecessary an aliquot of the
concentrsts from Sectionm 10.5 or an aliquot of the supernataat from
Seczisn 10.3, or 1f CPC clazsmp wmas Wscessstry, am aliquet of the
coaceatrits from Sectiom 11.) teo ebtain 1.0 ul of a selution having
the sptimum conceatration, as described in Section 10.6, for the
GC/MS snalysis. 1f the aliquot sseds to bs diluted, di{luts it to &
wvolume of 1.0 al wvith msthylene chioride. If tha aliquot needs to
be concsotrated, coacentrate it to 1.0 al se describded in Seciiom
10.4. Do sot lst tbe wolume in the concentrstor tube go belovw 0.6
al st sny tims. Stop the concentration pricr to veaching 1.0 sl if
any oily eor sealsolid macterfal separatas out and dilute a8 nacessary
C(up to & maxisum fizal velums of 10 ul) te redisselve the material.
(Disregard tha presemce of small amowmts of inergasic salts thet Y
settle wmt). Add & vwolwm of the isternal stendard solutiom tiat
gontains 30 ug each of the iaterual standarda, colmmm performance

»
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i system by laiecting 5 sl of 2he OPC calidration solution, eluting ez 15

c .- with aechyrlene chloride ac 5 al,/=:a for 50 aiz2ules and observing the 3 ":,’-’5
. @ Y

s resultans UV delector trace. The column aay Ye used {ndeflalzely as e *

long as =5 darxening or pressure {ncreases occur and a column e

- - efficiency of at least 500 theorezizal platas i3 achieved. The
A ! pressuse-shenld-noc be: peraizzed 20 exceed 50 p3i. Recalibrata the
j systea daily.
¥

11.2 Inject a Sl aliquot of the coacentrace from-Seczion 1Q.7 onto the
GPC column ==4 elute vith necthylene chloride at $ al/ata for SO
mainuctes. Ciscard the first fractisa chat elutes up to a rentention

; tine represeuted by the z{aiaum dSetueen the cora 2i{l peak and the

i di-n-occyl shthalate peak ia the calidratica ru=m. Collect the next .

fraction elazing up to a cen tion tise represeated dy the miniaum

- between the soronens peak and tie sulfur peak I1a the calibration

run. Apply the above GC?C separazion to & secacd S-al aliquoc of the

concentrate Srom Sec:zion 10.7 and coabine ths fraczions collectad.

11.3 Concentrata tha combined 'G?C fractioas to 10.C al as descrided {n
Section 1Q.S. Escimate the TSZC of the coacentTate as described (n
Section 1C. 4. Estinzate cthe conceatrationa faczar or dilucion factor

- required 25 give the optixva corcentration for the subsequeat L/MS |
- . analysis as described in Seczisa 10.6. . '
- 12. Daily GC/MS Perfarmance Tests
-
12.1 At the h“egi=ni=g of each day thac analyses are 0 de perforsed, the
re GC/MS systex aust be checkad to see that the tuning sensitivily and
- overall serfoTmance of the system are acceptadle. The quality
control protocols required for she fused silica capililary column

.. GS/MS analyses are descrided ia Ixhidit E, Seczica VIII. Where

— inconsistencies occur betmen IMSL-LV Procedure No. 2 and Exhidit E,
Exhibit E shall have precedence.

. 12.2 The followiag inscrumental parameters are required for all

perforzance casts and for all sample analyses:

Eectroan Energy - 70 volzs (aominal)}
— Mass Range - 40 to 450 amu -
Scan Tise = | second per scan. -

1
- 12.3.The mass spectrometer must de cuned to achieve all of the key ion
eriteria for the aass spectrum of TFTP? givens {2 Table 3 of Exhidit
I E, Sectiloa VI, vhen a solutloa containing 50 ag of DFTZP {3 Linjected

iato the CC/MS systesm.

Ravised 12/83

J . .'u_ . .
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13. /NS inalysts

*  13.1 faalyse ths l-ul coacentrats from Sectics 10.8 by CC/MS uatng & 30 »
® 0.25 s bouded-thase silicouns—coated fused silica eapillary
::lm The recommanded GC eperating couditiocas te ba wsed ara as
u“.t

Iaitial Column Teaparatura Told = 30°C for & misutes
Column Temparature Program ~ 30-300°C at 8 degress/uia
Tiasl Colimn Tesperature Bold = N0°C {ot 10 aisutes
Iajector Temparature ~ 300°C

Transfar Liss Tesmperaturs = 300°C

Iajactor = Crod-type, opu.thn

Ssnple Yol:me - 1 4L

Carrisr Gass = Rallum at 30 cm/ssc

14, Qualictative ldentificazion

14.: The criteris list in Exhidit A wmdar Task IlI sust D¢ w3t CO make &

qualitacive tdent{fication. Qualitactive {dantificitioa siall be
accomplisbed by using tde procedures listed ia Federal Regiscer

Mathod 623.

13. Quantitstive Dsterm{satioun

15.1 Wien & cospound has deen L{dentifled, the quantificstios of tiat
compound shall be sccomplished using the procedures listed in
Pedsral Ragister Mathod 625,

.36 Dry Seight Determination

16.1 Add & portice of the saaple to a tarsd veighing dish. WUeigh aad
tecord thae waight.
16.2 Place wveighing dish plus sample, with the cover tipped te allov for

moisture escape, {n & dryiag oven that {s eet at 105':. Patfors
this cask 1a & well veatilated arss.
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TAKLE 1. KICOVIRY OF cf:-.nms SPIXED INTO DRY SEM-1645(4)

Parcast Lacowery

Spike Ory Beutral Uat Acid-Base

Coupound Exeraci(®)  Exerace(®) Bxerace(c)
1s  2,4=~Dimethylpyridine L 39 L1}
2. 2-Tluorvaniline 70 63 &9
S, 2,4,6-Trisechylpyridice & a2 43
4. 4-Methylaniline - 63 3 . 20
3. 4=Chloropbencl 2] 80 n
6. Quisoline - 79 7% 60
7. #4=Chlorcbenzoic acid 103 3% 62
8. 4~Bromobeanzolc acid 86 13 - 36
9. &=Nitrophenol 3% L) Y 0
10. 2-Methyled,S—dintitrophenscl 13 2 28
11. 2,6~Dichloro=d-nitroaniline {33 s? 49
12. 2,4-Dinttrosailize (3] s9 4
13. Diethylatilbastrol 42 3 23

E -

(8)Spike compownds ware added to am extract of sa wmspiled sample; tha
values given are the svurngss ebtaland fTwm Two amalyses.

“)tpthd sanple was extracted wsing the method specified for the iater-
laboratory study; the valuss gives are the sversges obtained {rom twe
aaalyses of each of tvo extracts.

“’lpthd sasple vas extracted wslisng an sci{d-base extractios sethod; the
valuae glven sre the averages ohtained from tvo snalyses of sach of two
8g{d extracts sand sach of twe bass axtracts.

(s stasdard refervacs river sadimmst.
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APPENDIX B.10
Modified EMSL-LVY Procedure No. 2




RS, S BRI
Appendix 5.10
Modified EMSL-LV Procedure No. 2

ENSL-LY Procedura No, 2
BHAPT Extraction
As done by IT, Cerritos

1. Veigh 2.0 or 30.09 of sample, for Nediua or Low ertractions
respectively, into a 2%0al erlenmeyer flask.

2. Add all surrogate and apiking solutiona, except TCDD spiking
aolutions.

3. Add “2ml phosphate buffer solution.

4. A4d 10-13g anhydrouas Sodiua Sulfate, dependent on the moiasture
content of the sasple.

S. Add 100m]l Nethylene Chloride.

6. Sonicate saaples for 3 minutes, power setting 3, SOx pulsed duty
cyecle.

7. Decan: or pipet off Nethylene Chloride layer. .

8. Dry extrect through Sodiua Sulfate and collect in e K-D/Receiver
epperatus. Be sure to use & graduated Receiver if volume
adjuataent will be done in the Recaiver.

9. Repeat 3. through 8. tvice more (totsl 3 extrectiona) coabining
extracts in the sase K-D/Receiver spparatus.

10. Concentrats extract by heating on a stssxzbeth until the spparent
voluse ia the receiver is “1lal.

11. Remove the K-D/Receiver apparatus froa the steeabsth, place
upright in a holder, and allow to cool.

Lthe exiract does not 90 Lo dryness.

12. Remove the K-D froa the Racsiver, sdjust the volume to 10.0ml
with Nethylene Chloride, mix and transfer to a vial for storage.

BNA Extracticn Complated :

'13. Rsmove twvo 1.0ml aliquots froa the vial, plece them each in a
K-D/Receiver spparstus, label one aa the Peaticide fraction and
one as the TCDD fractiom.

14. A4dd SOml Hexane to esch K~D/Recesiver appearatus and concantrate as
before in 10. and 11.

13. Adjust the volume of the Pesticide fraction to about 10ml with
Hexane.

16. Clean-up the extract by eluting through & 300ms x 10ma glass
coluan containing ectivated Florisil PR (pre-eluted with SOml of
S0x Ether/30x Hexane) with 2002l SOx Ether/SOx Hexaene.

17. Cellect the eluate in a K-D/Recsiver epparatua; coancentrete as in
10.; exchange into Hexane es in 14,

18. Guantitastively tresnsfer to a 10al volumetric flask and adjuat the

voluae to 10.0ml with Hexasne, aix end trensafer to & vial for
storage.

Reaticide Extrasction/Prepaxation Coaplated

Resave the K-D froa the Receiver of the TCDD frasction.

Add TCDD Surrogate spiking solution, in Tetredecane.

Vith a stream of Nitrogen concentrete to lese than 1ial.

Adjust the volume to 1.0ml with tetradecane, aix and trenafer to
a visl for storage.

ICRD Extrecticon/Preparation Completed
Store all extracts refrigerated et 4°C until snalyeis.
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1. Scope and Application s

detarmunation of cartain orzacachlorine
tcdes and potychiorinated
enyls (PCBs) T2 following
maun may be dﬂcmmd by this

|summmmmumu!

designed (o be tied 10 meet the
monitonzg requarements of the Naticnal
Pollutant Discza-pe Elimination System
(NPOES). As such. it presupposes a high
expeciaboan of Ending tha specific
compounds of aterest if the user is
attempting 0 screen samples {or any oe
.ﬂolmw.'tmhcmm

usuaily dependent npon the Jevel of

inter{srences ratber than instramental
limitations. The limuts of detection listed
in Table [ represent sensitivities that
can be aclueved in wastewasters in the
abssoce of intarferences.

14 This metdod is recommendad for
wse oaly by expeniencad residue

. Mnuawmdmam

of such qualified

z Sumry M«M

21 A.Hntmholuumurh
sxtucted with methylens chlonde wing
sparstory fampel The
axtract is dried and concantrated to e
voluse of 10 al or less.
Chromatogresphic conditions are
descnbed wiuch atlow (or the sccurate
messuremesi of the compounds \a the
extrect

23 U interferences are encountered,
the method provdes seiecied general
purpose cleasup procedures to aid the
analyst ia thew eusinsDon.

& later‘erences

13 Soiventa reagents. glassieare,

".mey yield discrets arzfzcts and/oe

elavaisd baseiines causizg
misnterprewaticn of gas coromatograms.
All of thoee matenais must be
demonsoraied to be fres bcm
tatasferences under the cund:tions of the

- analysis by repming methed blanks,

Speafic selecton of reavents and
punfcadon of solvents by discilstion tn
all-giase systems may te roquued,

32 [aterferencss coexmracted bom
the samples wiil vary considerably from
source 1o sourca, depending upon the
diveruity of the induserial complex or
memcipality being sampled. While

general cleanup teckaiques ars provided prevent evaparenon of extracts.

as part of thus method, unique samples
may require additional cieanup

water, Nnnmthmmur disoled
watsr, acstooe and Snally pesticids
quality hexars. Heawnly contamingted
glassware may require treatthent ina -
mufile furnace at $00°C for 1S o 0
minutes. Some high botiing materials,
wchuP&mymlbccumuudby

drying or cooting to prevent agy
accumulaton of dust or other
sontaminants. Store mverted or capped
with atuminura fol

34 Interferences by phthalate esters

. CAD poge 8 major problem in pestcide

analysis. These materials elute i the

They
svoiding contact with any plastic
materials. The contammation Som
pathalsts esters can be completely
eliminated w1th the use of a
mcwm
and Matsricls. :

Lw Ma

‘41 Sampiing equpmenl for discrets
or compositle sampling.

411 anunphbon!o—‘nhc

glasa. 1-liter or 1-quart volume. Freach
- o Boston Rownd design is .

The contuner must be

must be kepe retmperated during
. sazpling Ne fryae or rutber tubing
mAy be used @ e systemd

[ %3 Mu&mzﬁ
Telon stocasex.

443 mv'a'am—mmmpym
mwmmmm

€4 Xodersa-Dazinh (K-D) - -... _ =

v 441 mubo—mnl
gracduated (Kacwes K-SU0S0-10230r -~ ¢
oquivelent) Caldretion mustbe . -~

checked at 1.3 and 220 m! level Cround
glass stopper ‘sae 19/ 22 joint) is used to

-~

442 Evapcreove Cask—500 mi .

system comziae
<hroma

ST

w
400 mm x 33 = QD. with coarse
frittad plate et Teflom stopeock -~
(Knumchwy N
8 Ascgenzx R N
31 Premcesuyves -
411 Soc‘::aky&wdt—{AG)wN
in distlled war.
e32 S-d’:n:.adrl*l)—(ACS)Mh
ogulnhmdung wmih

= standard
1.00 ug/pl by assiving 0.100 grams of

recommended.
. washed and solvent rinsed beforu use 1o 8sssyed refervace material n pesticde

minimizs (rterferences

quality iscociane er other appvopriate

412 Botte caps—Thresded to crew -scivent and & wtng to volume in a 100

oa to (be sampie botties. Cape must be
lUned with Tedon. Foul may be
subetituted [ sampie is DOt CorTosive.
413 Composiing eqUPDentes
Automatic or Danual compositing

“systam. Must incorporate glass sample

contaipers for the coilection of &
mirumum of 230 ml Sample containers

Appendix B.11

EPA Method 608

ml ground giaee stoppered volumetrie -
- Dask. The -

{0 ground glase Wﬂdncgnl
bomu.mrnaunbwuu.
ecked Srequency for signs of

i domdaunocmmm especially -

fust prioe to prepanng working -
standards em Dam. o G

- ——
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83 Boiliog chips—Hangar granules
{Hengar Ca: Fusker Co) of equvaient

58 Memury—tipls distilled

87 Alumisum oxide-—basx or
aeutral, acuve.

t 3 )

residus

* analysis grada. .

.

59 lsooctans (22 ¢-trimethyl
pentans)—pesticida residus analysis
pede.

810 Acstons—pesticids residue

—

glass if necessary.

81311 Must be free of peroxides ss
indicated by EM Quant test strips (Test
strips arw availeble from EM

" Laboratoriss. Inc. 500 Exscutive Blvd.,

Hmsford. N.Y. 10823).
4§12 Procedures recommaended for

. removal of paroxides are provided with

the test sps. Alar claanu) 20 ml ethyd
alcohol preservative must be added to
esch liter of echer. : .
812 Florisi—PR grads |80/100
meshk purchase activatad at 1250°F and
slore in glass containers with glass
stoppers or {ou-lined screw caps. Before

61 Prepare calibrstion standards
that contun the compounds of interest.
sither singly or mixed logether. The
standards should be prepared at
concentrations covenng two ar mare
orders of magnitude that will completely
beacket the working range of the
chromatograptic system. If the
sensitivity of the datection system can
be calculated froas Table | as 100 ug/l

“the final extact. for example. prepare

standards at 10 ug/L 50 pg/L 100 ug/L
S00 ug/L etc. s0 that injections of 1-8
of esch calibranon standard will defire
the li yoltha d in the

working rasge. .

82 Assembie the necessary gas
chromatographic apparatus and
establish operanng parameters
equivalent to thoss indicated in Table L
By injectng calibratdon standards.
establish the senniavity Limit of the
datector and the kimear range of the

factor tnto 110 and Euitiplying by 20

- grams.

64 Belore using aay clesnup
procedure, tha acaiyst mast process &
sanes of calibration standards through
the procedure 1o valliats elution
patterns and the absence of
nterfersncas from the reagents.

7. Quelity Coatrol

7.1 Eefors procesting any samples.

the analyet should demoastrate through  interface between layers s move than
.- the analysis of a distlled water method ~ 90e-third the size of the soivent layer,

. blank, that all giassware and reagents

- are nterference-free. Each time a set of
- ‘samples is extracted or there is a change

in reegents. & method blank should be
processed as a safeguard aguinst
chronic laboratory contamination.
72 Standard quality assurance

- practices should be wsed with this
method. Flald replicates should be -

collected ts validate the precisiog of the -

. sampling technique. Laboratory
replicates should be anaiyzed to

- walidate the precision of the analysis.
Fortified samples should be analyzed o

wvalidate the sccaracy of the analyns.
Where doubt exists over the .

- wss activate asch batch at feast 16 bours  dentification of a peak on the
- ot 130°C iss & [oil covered glass . chromatogram. confirmatory
coatainer, —-— - - -— - -=T - ~= guch as mass spectroscopy should be
& Calidroticn, =F e e used - -~ Tl e

LS

& Semple Collection. o,

. -and Handling. .

82 Add 60 ol methylece chlonds o

+ the sampie botte, seal and s=eke 30

- seconds to nose the inner wells,
Transfer the solvent (nto the seoaratory
funnel and extract the sam=le by
shaking the funnel for two r.~ics with
psniodic venung to relesse varor . |
pressure. Allow the organic Layer to
separste from ths water phase foca
surumum of ten misutes. Uf e eculsion

- the anslyst must enploy
tachniques to compiete the phase
ssparsuon. The optmum tecknique
depends upca the sampla. but may
focluds stimng, filtration of the
emulsion through glass wool. or o
omtnfugaton Collect the methylene .
chlonds extract in a 230-a@i Erienmeyer o

[ & Addlmm-dwhuol-

[ ]

8¢ Perform a third extraction in the
- extract through a drying colama
contatning 3-4 inches of achydrous
sodirm sulfate, and codlect it tn a SO0-mi
-« Kodermna-Danush (K-D) Sask equpped
o= with & 10 =] concentrator tube. 2inse
- the flask and colnmn with
20-20 ol methyiens chionde o compiste

. e
LS

-7 781 Grab samples must be collected -~ s

.in glass containers. Coaventicnal

sampling practices should be followed, ~ 0

except that the bottle must oot be
prewashed with sample besre

. colléction. Composts samples should be
collected in refrigerated glass contunars
in accordance wnth the requirements of

_ the program. Autoauc sampiing
equipment must be free of tygon and
other potential sourcesof
" 82 The samples must be iced or
. refrigerated from the time of collection

antl] extraction. Chemical preservatives  disnilation the balls of the cotuma wall

should not be used in the field unless
more than 24 hours vl elapse before

the quantitative transier. . .
83 Add 1-2 clean boding chips to -
flask and attach a three-bail Sayder
column. Prewet the Sayder colama by -
adding about 1 mi metaylens chloride to
the top. Place the K-D apparatus oa &
bot water bath (60~45°C) so that the
_ concentrator tube is
-- i the hot water, and the entre lower
-~ rounded surface of the Jask is bathed in
=~ wapor. Adjust the vertcal comgtioa of the
©*  epparatus and the water temperature as
required to compiets the coacsstration
{n 15-20 minutes. At the proper rate of

ey

T

el

< MR

sctively chatter but the chambers will
oot lood. When the spparent volume of

delivary to the laboratory. If the sampies  {quid reaches 1 ml remove the K-D
. will not ba exzracted mthin 48 hours of  gpparatus and allow :t 1o drua for at
eollection. the sample should be ~lesst 10 minutes while cooling. .

snalyucai system for each compound. ~  sodium bydroxde or sulfuric acid.

83 Al samples must be extacted

adjusted o a pH range of 8.0-8.0 with 88 Incresse e tewperatare of the
bot water bath to sbout 80°C. . -
e

63 The clesunp procadure in Secton - Momentanly remove the Sayder columa,
10 utilizes Flonsd cheomatography. . within 7 daya and completely analyzed  add 30 ml of hexcas end a new bouling
Florisd (rom dilleremt batches or sources  withun 30 days of collectuon. cup end reattach the Sayder columa. -t
= me & Sample Extroctiea s ~v2:n oy - Pour about 1 i of bexane wato the topof * 2

Milla, 1968} 12 suggesied. The
referencad procedure determines the
sdsorpuca rom hexans soluuon of
launc acid (mg) per gram Flonsl The
ameunt of Floru to be used for sach
column 18 calculated by dindiag Uus

determination of sample volums. Pour
the entire sampie 1ato & two-liter
separatory funnel Chack the pH of the
sampie vith wade-range pH paper sad
adjust 1o withwn the range of 0 wvith
sodium hydroxide or sulfunc aad.

®ay vary ia abserpuoa capsaity. To
e the ameunt of Flor.su whuch 9.1 Mark the water meniscus ca the the Snyder columa and concasarate the %'
is vsed. the wie of lauric acid vajue side of the sample bottle {or later solvent aatract as before. Tus elapeed

timye of concantration should be $ to 10
Minstes. When the spparent volume of
liqud reaches 1 ml remove the K-D
spparatus and allow 1t 1o dreun ot leeast
10 musules while cooling. Remove the
- Sayder columa and nnse e Oask and

.
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with 12 l of taxaae, and adiust the
voleme to 10 2l A S-ad rymnice 1
mmdbrthm:m

. w21 Add a wegxt of Flonsil
= {eominaily Z1g.) by
-aﬁbru;o.(l.l&u.b-

chroma colamma, Settle the
lhudbym::-u:hnai\dd

e sodiam suifate 10 o 85 of the Florisil

© {orm s layer 1-2 ca cerp. Add 80 md

.0 =, ol bexane to wet anxd c=se the sodium
°  weilate and Flonsi 382 poor o

- oo mcdummnmd&

K-O concentrator tebe % 28 Florisd
* colemn. Rinse the ttbhe twice with 1-2
@l bexane, sdding each r=se to the
column.

1023 Place & SO &l K-D flask and

. - coboan wth 200 sl of 0% ethyi ether in
. hexane (Fraction 1} csung & dnp rate of
* sbout$ mi/mia Remove the K-D flask

- and set anude fer later comcentration.
Ewie the columa sgen, wsng 200 mi of
1SR ethyl etber 1n sexane (Fracton 2).

e 3 secoed X-D Zase. Perform the

third eluton asng 200 nd of SO% ethyl in
hexane (Fracaom J1L TOe eston patterns

for the pestades and PCE's are shown
- * - mTablelL

-— = volums ™ 10 i and Sazader it from the

sulfate ayer s awerts exposed. Elute the

- its lower joint in% the concentrator tube 1024 Coocen'rate the eluates by

stardard K-D techruques (954
ssbsutunce hexane for the glassware
rinses and using the water bath et sbout
83" C Adjust final volume 10 10 @l with
hexane. Azalyzs by gas
crozategraphy.

143 Eemesntal sulfor will asually
elute entrely in Fractioa 1. To remove -

-., - saifur interference from this fracnon e -

the ortgina; extract. pipet 1.0C &l of the
coacentrated extract in’o & clesn
coecentrator tube or Teflor-sesled vial
Add 1= drops of mercury and seal

- _ Apate the conteats of the vial for 15-30

seconds. Placs the vial in an upnght
pomton on § reciprocal Laborstory
skaker and shakes for 2 hours. Analyzs
by gas chromatography.

_ 11 Gas Chromuatogroptty.

colusm matenals and opersting
mhmmmmw
ia this table are estimated retention
tirees aod sensitivities that should be

T 12 triect 2-S plof the sample TS

extract using the salvent-fash
tectnque. Smailer (1.0 ;1) vohmaes can -
be zjected f automanc devices are
s=xpioyed. Racord the volume injected o
the asarest 0.03 ul. and the resulting
peak s1za. in ares units.

113 If the peak area exceeds the
linear range of the system, dilute the
extract and reanzlyrs.

114 If the peak arsa messurement is

A=Cabbraten lacter for drvmmogrephic
ST @ SASOQreMmS material per asen
.t

N .l-hd-;;i.«:f-;dn-.h“h

res waets

Y, = Volume of extract kuiected (ul)
V.= Velume of total evtract (ul)
V.= Veiume of waisr exzacud (mi)

122 Report resulls ia @i=>gams par
Ster wrthout correction (oe sacovery
data When duplicates aog rcad  —
sa=7ies are analyzed au cam obtained
sbould be reported.

13. Accwrocy and Precsem. -
131 The US EPA Eavrammental
l‘mw'udSupmum,.

= Cacooad is in the process of
umum!mmm
sty to determine the sciracy and
prec:mon of this test procemsre. L
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Appendix 5.12

HZSOAIHg Clean-up

1.

2.

s.
6.

pauiy Bujeq
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Appendix

Sulfuric Acid and Mercury Clean-uo Procedure

Samples are prepared by weighing approximately 100 milligrams into
10.0ml volumetric flask and bringing to volume by adding pesticide
quality hexane. Approximately Smls of the hexane solution was
transferred to a 10ml screw cap sial equipped with a Teflon-lined cap.

Add approximately 5.0ml concentrated sulfuric acid. Shake well for

spproximately 30 minutes and allow layers to separate (approximately
15 minutes).

Transfer the top layer to another 10ml screw cap vial containing
spproximately 0.5 qgrams mercury. Shake wall for 2-3 minutes snd allow
to sit for approximately 15 minutes.

Transfer to a clean 10ml screw cap vial leaving the mercury and
precipitate behind.

Repeat steps 2-4 two more times or more as needed,

The purified samples were then analyzed directly by injectiocn onto
the gas chromatograph.
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w Accendix 8.13 azaa gl
- o
EPA Method 8150 : 2T M
e — , 2*2521
[ad
METHCC 8150 as*s5g
(-9
CHLORINATED HERBICIDES S5 EI
c © "3
H ':;%'5'
1.0 Scope and Application ~° -E'

1.1 Method 8150 is a gas chrematcgraphic (GC) method for determining
certain chlorinated acid herbicides in groundwater and waste samples.
Specifically, Method 8150 may be used to Cetermine the following compounds:

2,4-0

2,4-D8
2,4,5-T
2,4,5-TP
Dalapon
dicamba
Dichloroprop
Dinosed
MCPA

MCPP

Since these compounds are produced and used in various forms (i.e., acid,
salt, ester, etc.), the methad includes a hydrolysis step to convert tne
herbicide to the acid form prior to analystis.

1.2 when Method 8150 is used to analyze unfamiliar samples, compound
{dentifications should be supported by at least one additional qualitative
technique. This method describes analytical conditions for a second gas
chromatographic column that can be used to confirm measurements made with the
primary column. Section B.3 provides gas chromatograph/mass spectrometer
(6C/MS) criteria appropriate for the qualitative confirmation of compound
tdentifications.

1.3 This method is restricted to use by or under the supervision of
analysts experienced in the use of gas chromatography and ia the interpre-
tation of gas chromatograms, Only experienced analysts should dbe allowed to
work with diazomethane due to the potential hazards associated with its use
{explosive, carcincgenic).

2.0 Summary of Method

Method 8150 provides extraction, esterification and gas chromatogrephic
conditions for the analysis of chlorinated acid herbicides in water and waste
samples., Spiked samples are used to verify the applicability of the chosen
extraction technique to each new sample type. The esters are hydrolyzed with
potassium hydroxide and extreneous organic matertal ts removed by a solvent
wash. After acidification, the acids are extracied with solvent and converted
to their methyl esters using diazomethane as the derivatiziang ageat. After
excess reagent i3 removed, the esters are determimed by gas chromatography




4-152

2 / GRGANIC ANALYTICAL METHODS - GC

employing an electron capture detector, microcoulometric detector, or

eleciroiytic conductivity detector (2). The results are reported as the
acid aquivalents.

2.2 The sensitivity of Method 8150 usually depends on the level of
interferences racher than on instrumental limitations. Table 1 lists the
liwits of detection that can be odtained in wastewaters in the absence of
fnterferences. Detection limits for a typical waste sample would be
significantly higher,

TABLE 1. CHROMATOGRAPHIC CONDITIONS AND DETECTION
LIMITS FOR METHOD 5150 IN WASTEMATER

Retention time (min)d Estimated
detection

Parzmeter - Col. 1a Col. 1b Column 2 Coiumn 3 liatt (ug/1)
Dicamda 1.2 - 1.0 -— 1.0
z.“o 2.0 - l.s hnaad lno
2."5.1-? 207 — 2.0 hand . 0.1
2,4.5-T 3.4 - 2.4 -— g.1
2.,4-08 4.1 -— -— - 1.0
ncee -— 3.4 -— -— 200
NCPA -— 4.1 - -— 200
Dichloroprop - 4.8 - - 1.0
mm - 11.2 baand -— 0-1

2Column conditions are as follows:

Cclumn la conditions: 95% Argon/5% Methane carrier gas as @ flow rate of
70 ml/min. Column temperature isotharmal at 185° C.

Columm 1d temperature: 149° C for 6§ min and then programmed to 200° C at
10" /aia.

Column 2 conditions: 953 Argon/5% Methane carrier gas at & flow rate of
70 al/min. Column temperature isothermal at 185° C.

Coluam 3 conditions: UMP Nitrogen carrier gas at a flow rate of 25 al/min,
Column temperature programmed from 100° € to 150° C at 10°/min..
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3.0 [Interferences - SR LS

3.1 Method interferences may be caused by contaminants in solvents,
reagents, glassware and other sarple processing hardware that lead to discrete
artifacts or elevated baselires in gas chromatograms. All these materials
must be roytinely 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 glassware
as soon as possible after use by rinsing with the last solvent used in
it. This should be followed by detergent washing with hot water and
rinses with tap and distilled water, The glassware should then be
drained dry and heated in a muffle furnace at 400° C for 15 to 30 min,
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. VYolumetric
ware should not be heated in a muffle furnace. After drying and
cooling, glassware should be sealed ancd stored in a clean environment
to prevent any accumulation of dust or other contaminants. Store
fnverted or capped with aluminum foil.
3.1.2 The use of high purity reagents and soivents helps to
winimize interference problems. Purification of solvents by distillation
- in all-glass systems may be required. -
3.2 Matrix interferences may be caused by contaminants that are
coextracted 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 Orgjanic acids, especially chlorinated acids, cause the most
direct interference with the deterzination. Phenols, including chlorophenols,
may also interfere with this procedure.

3.4 Alkaline hydralysis 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.

3.6 Before processing any samples, the analyst should demonstrate datly
through the analysis of an organic-free water or solvent blank that the
entire analyticzal system is interference-free. Standard quality a.surance
practices should be used with this method. Field replicates should de
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collected to valtdate the orecision of the sampling technique. Laboratory l

replicates should be analyzed to validate the precision of the analysis,

Fortified sarples should be analyzed to validate the accuracy of the anal- !

yses. bWhere cdoubt exists over the identification of a peak on the gas ;

chromatogram, confirmatory tecnnigues such as mass spectroscopy should be

—- used. Detection limits for groundwater and EP extracts are given in Table 1.
Detection limits for these compcunds in wastes should be set at 1 ug/g.

4.0 Apparatus and Materfals

. 4,1 G6lassware (all specifications are suggested. Catalog numbers are
-~ fncluded fcr illustration only).

4.1.1 Separatory fumnel: 2000-ml, with Teflon stopcock.

4.1.2 Drying column: Chromatographic column 400 mm long x
- 19 = 1.D. with coarse frit.

4.1.3 Chromatographic column: 300 mm Yong x 10 ma 1.D. with
coarse fritted disc at bottom and Teflon stopcock. ’

4.1.4 Concentrator tube, Kuderna-Danish: 10-ml, 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-ml. Attach to
- concentrator tube with spriags.

4.1.6 Snyder column, Kuderna-Danish: three-ball macro.

4.1.8 Vvials: Amber glass, 10- to 15-ml capacity with Teflon- -

O
>
4.1.7 Snyder colusn, Kuderna-Danish: two-ball micro. o
o
lined screw-cap. N

4.1.9 Erlenmeyer flask: Pyrex, 250-a! with 24/40 ground-
— glass Jjoint.

4.2 Bolling chips: approximately 10/40 mesh. Heat to 400° C for
- 30 min or Soxhlet extract with methylene chlortide.

4.3 Diazald Kit: recommended for the generation of dlazomethane
(avaflable from Aldrich Chemical Co., Cat. No. 210,025-2).

4.4 Water bath: Heated, with concentric ring cover, capable of
tesperature control (#2° C). The bath should be used in a hood:

4,5 Glass wool: Acid washed.
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4.6 Balance: Analytical, capable of accurately weighing:tc the
nearest 0.0001 g.

??;'4.7_:Pipet: Pasteur, glass, disposable (14G-mm x 5-mm 1.D.).

. 4.8 Gas chromatograph: -Analytical system complete with gas chromato-
graph suitable for on-column injection and ail required accescories including
syringes, analytical columns, gases, detector and stripchart recorder. A
data system is recommended for measuring peak areas.

4.8.1 Column l: 180 cm long x 4 mm 1.D. glass, packed with 1.5%
SP-2250/1.95% SP-2401 on Supelcoport {100/120 mesh) or equivalent,

4.8.2 Column 2: 180 cm long x 4 mm 1.D. glass, packed with 5%
0Y-210 on Gas Chrom Q (100/120 mesh) or equivalent.

4.8.3 Column 3: 180 cm long x 2 sm 1.D. glass, packed with 0.1%
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 wastewaters for the parameters listed in
Section 1l.1. Guidelines for the use of alternate detectors are provided
fn Section 7.4, )

4.9 Wrist Shaker: Burrel Model 75 or equivalent.

5.0 Raagents

5.1 Reagent water: Reagent water is defined as 2 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 reageni
water and dilute to 100 ml.

$.3 Sulfuric acid solution (1:1): Slowly add SO ml H2S04
(sp. gr. 1.84) to 50 al of reagent water,

5.4 Sulfuric acid solution (1:3): Slowly add 1 part H2504
(sp. cr. 1.84) to ¥ parts reagent water.

5.5 Nydrochloric acid: (ACS) Mix 1 part of concentrated acid with
S parts distilled water (v/v). )

5.6 Potassium hydroxide scolution: 37% aqueous solution (w/v).
Prepare with reagent grade potassium hydroxide peliets and distilled water.
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5.7 Acetone, hexane, toluene, methanol: Pesticide quality or
equivalent,

S.8 Diethyl ether: Nanograde, redistilled in 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 ml ethyl alcohol preservative must be added to
each liter of ether.

5.9 Sodium sulfate: (ACS) Granular, acidified as follows: Slurry
100 g sodium sulfate with enough diethy! ether to just cover the solid, then
add 0.1 =1 oF concentrated sulfuric acid. Remove the ether under a vacuusm.
Mix 1 g of the resulting solid with 5 m! of reagent water and measure the pH
of the mixture. It must be below pH 4. Store at 130° C. Several levels of
purification may 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° € in a shallow tray, {3) Soxhlet extract with methylene chloride
for 48 hr. ’

5.10 Carbitol (diethylene glycol monoethyl ether).

5.11 N-methyl (-N-nitroso-p-toluenesulfonamide (Diazald): High
purity available from Aldrich Chemical Co.

5.12 5% acidified NapS04: Use S50 g of acidified anhydrous
Naz504 to every 1000 ml distilled Han,

5.13 Stock standard solutions (1.00 pg/ul): 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
diethyl ether and dilute to volume in a 10-ml volumetric flask. Larger
volumes can be used at the convenience of the analyst. [f compound
purity is certified at 96Z or greater, the weight can be used without
correction to calculate the ccncentration 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.

$.13.2 Transfer the stock standard solutions into Teflon-sealed
screw-cap bottles, Store at 4° C and protect from lignt, Stock
standard solutions should be checked frequently for signs of degradation

or evaporation, especially just prior to preparing calibration standards
from thea, .
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5.13.3 Stock standard solutions must be replaced, after 1 week,
* or sooner if corparisan with check standards indicates a problem,
5.14 Diazometrane solution: Follow generator kit instructions, Store
in freezer in glass bottle stoppered with cork, Check for deterioration.

6.0 Samole Collection, Preservation, and Handling

6.1 Grab samples must be collected in glass containers. Conventfonal
sampling practices should be followed; however, the bottle must not be
prerinsed with sa=cle before collection. Composite samples stould be collected
in refrigerated glass containers in accordance with the requirements of the
program. Automati~z sampling equipment must be as free as possible of Tygon
and other potential sources of contamination.

6.2. The samples must be iced or refrigerated at 4° C from the time of
collection until extraction.

6.5 All sacples must be extracted within 7 days and completely analyzed
within 30 days of extraction,

7.0 Procedures

7.1 Sample preparation >
7.1.1 Sol{d extraction

7.1.1.1 Tnoroughly mix moist solids and weigh an amount of
wet saxple equivalent to 50 g of dry weight into 500-ml uide-muth
Erlenmeyer flasks. .

- 7.1.1.2 Acidify solids with reagent grade concentrated
hydrochleric acid using 2-3 ml to pH 2, Allow to stand for 15
min with occasional stirring until the pH remains below 2, Add
more acid if necessary.

7.1.1.3  Add 20 m1 of acetone to each flask containing the
acidified sample and clamp the stopper in place, Mix the contents
of the flasks for 20 min using the wrist-action shaker. Add
80 ml of redistilled ethyl ether to the same flasks and shake
“*- again for 20 min.

- 7.1.1.4 Decant the extracts into 2-11ter separatory
funnels containing 250 al of 5% actdified sodium sulfate. If an
emulsion forms, Slowly add S g of acidified sodium sulfate (anhydrous)
until the solvent-water mixture separates. A quantity of acidified
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sodfum sulfate equal to the weight of the sample may be added if
necessary.

7.1.1.5 To ensure adequate recovery, measure the volume of
extract into a graduated cylinder at each decanting steg before
adding the extract to the separatory funnel, If the recovered
volume is not better than 75%, an additional extraction must be
conducted.

7.1.1.6 Check the pH to ensure that it remains below 2.
1f the pH is not below 2, add more hydrochloric acid until stabilized,
Add 20 m1 of acetone to each Erlenmeyer flask containing the
sediment and shake on the wrist-action shaker for 10 min. Again,
add B0 ml of ethyl ether, shake for 10 min and decant extract into
their respective separatory funnels. Repeat this step once more,
collecting the acetone-ether extracts in the funnels containing the
$% acidified sodium sulfate solution.

7.1.1.7 Gently mix the content of each separatory funnel
for about 1 min and aliow the layers to separate, Collect the
aqueous phase in a ciean beiker and the extract (top layer) in a
500-m? ground-glass Erlenmeyer flask. Reextract the water layer
with 25 m1 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 time permits, continue to step 7.1.1.12,

7.1.1.9 Add 5 ml of 372 (w/w) ayueous potassium hydroxide
and boiling chips to the extract in the flask and fit them with 3
one-ball Snyder column, Evaporate the ethyl ether on the steaa
bath and continue to heat for 90 min,

7.1.1.10 Remove the flasks from the steam bath, allow them
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 m! of redistilled ethyl ether. Allow sufficient
time for the layers to separate, dnd discard the ether layer each

. time. MNote: This is a solvent cleanup step. The phenoxy acid

he;bic‘des remafn soluble in the aqueous phase as potassium
salts.

7.1.1.11 Add S m) cold 25% (v/v) sulfuric acid to the
contents of each funnel to adjust the pH to 2. Be sure to check
the p4 at this point. Extract the herbicides once with-40 ml and
two more times with 20 ml of ethyl ether,
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7.1.1.12 Collect the ether extracts in 125-al Erlenmeyer
flasks containing 1.0 g of acicified anhydrous %25S04. Stopper
and 2ilow the extracts to resain in contact with the acidified -
KapS]z. Store the samples 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 Mark the water meniscus on the side of the sample
bottle for later determination of sample volume., Pour the entire
sample into a 2-liter separatory funnel, Check the pH with wide-
range pH paper and adjust to pH less than 2 with sulfuric acid

_(1:1).

7.1.2.2 Add 150 al diethyl ether to the sample bdbottle,
seal, and shake 30 sec to rinse the walls, Transfer the solvent
into the separatory funnel. Extract the sample by shaking the
funnel for 2 min with periodic venting to release excess vapor
pressure. Allow the organic layer to separate from the watar
phase for a winimum of 10 min. If the emulsion interface between
the layers is more than one-third the size of tne solvent layer,
the 2nalyst must employ mechanical techniques to coaplete the phase
separation. The optimum technique depends upon the sazple, but may.
incluge stirring, filtration of the emulsion through glass wool, or
centrifugation. Drain the water phase into a l-liter Erlenmeyer
flask. Then collect the extract in a 250-ml ground-glass Erlenmeyer
flask containing 2 ml of 372 aqueous potassium hydroxide. Approxi-
m2zely 80 ml of the diethyl ether will remain dissolved in the
aquecus phasa,

7.1.2.3 Extract the sample two more times using 50 =ml of
diethy] ether each time. Combine the extracts in the Erlenceyer
flask. (Rinse the l-liter flask with each additional aliquot of
extracting solvent.)

7.1.2.4 - 'Add 1 or 2 clean boiling chips to the 250-al
flask, add 15 ml distilled water, and attach a three-ball Sayder
column, 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 min, continue
heating for a total of 60 min, beginning from the time the flask {s
placed in the water bath. Remove the apparatus and let stand at
roon temperature for at least 10 ain,
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7.1.2.5 Transfer the solution to a 60-m) separatory funnel *° J:I
using S to 10 ml of distilled water. Wash the basic solution twice e I
by shaking for 1 min with 20-ml portions of diethyl ether. Discard
the organic phase. The herbicides remain in the aquecus phase. !
7.1.2.6 Acidify the contents of the separatory funnel to ! e

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 H
for 2 min. Drain the aqueous layer into the 250-m] Erlenmeyer, ’
then pour the organic layer into a 125-m1 Erlenmeyer containing
about 0.5 g of acidified anhydrous sodium sulfate. Repeat the
extraction twice more with 10-ml aliquots of diethyl ether, com-
bining all solvent in the 125-m1 flask. Allow the extract to
remain in contact with the sodium sulfate for approximately 2 hr.

7.1.2.7 Transfer the ether extract, through a furnel
plugged with acid-washed glass wool, into a 500-m1 Kuderna-Danish
flask equipped with a 10-m1 concentrator tube. Use iiberal 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 diethyi ether to the top. Place the K-D apparatus vt
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 the proper rate
of distillation, the balls of the column 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 ain while cooling.

7.1.2.9 Remove the Snyder column and rinse the flask and
its lower joint into the concent-ator tube with 1 to 2 al of
diethyl ether, Final volume should be 4.0 ml. The sample is now
ready for derivatization with diazomethane to form methyl esters.

7.1.3 Esterification

7.1.3.1 The diazomethane derivatization (1) procedure
described below will react efficiently with all of the chlorinated
herbicides described in this method and should dbe used only by
experienced analysts, due to the potential hazards associated with
tts use, Diazomethane 1s a carcinogen and can explode under
certain conditions. The following precautions should be taken:
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o Use a safety screen,
e Use mechanical pipetting aides.
e Do not heat above 90° C - EXPLOSION may result.

e Avoid grinding surfaces, ground-glass joiats, sleeve
bearings, glass stirrers - EXPLOSION may result.

® Store away from alkali metals - EXPLOSION may result,

e Solutions of diazomethane decompose rapidly in the
presence of solid materials such as copper powder,
calcium chloride, and boiling chips,

7.1.3.2 Instructions for preparing diazomethane are provided
with the generator kit. .

7.1.3.3 Add 2 m! of diazomethane solution aad let sample
stand for 10 min with occasional swirling.

7.1.3.4 Rinse inside w21l of ampule with several hundred
! of ethyl ether. Take sample to approximately 2 st to remove
excess diazcmethane by allowing solvent to evaporate spontaneously
(roca temperature).

7.1.3.5 Dissolve residue in 5 a1 of hexane. Analyze by
gas chromatography, .

Gas chromatography conditions

7.2.1 The recomended gas chromatographic column saterials and

operating conditions for the instrument are:

Parameter -Column
Dicamba 12,2
2,4-0 12,2
2,4,5-TP la,2
2,4,5-T 12,2
2,4-08 la
Dalapon 3
MCPP n
MCPA b

- Pichloroprop 1
Dinosed p 1.1 =
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Column 13 conditions: 95% Argon/5% Methane carrier gas a* a flow rate
of 70 ml/min. Column temperature isothermal at 185 C.

Column 1b -temperature: 140° C for 6 min and then pregrammed to 200" C
at 10°/min.

Column 2 conditions: 95% Argon/5% Methane carrier gas at a flow rate
of 70 al/min. Column temperature, isothermal at 185" C.

Column 3 conditions: UHP Nitrogen carrier gas at a flow rate of
25 ml/min. Column temperature programmed from 100° te 150° C at 10°/=min,

7.2.2 The use of capillary {open-tubular) columms is zcceptable
if appropriate response and separition can be demonstrated.

7.3 Calibration

7.3.1 €Establish gas chromatographic operating parameters equiva-
lent to those indicated above in Table 1. The gas cwomatographic
system can be calibrated using the external standard technique (Sec-
tion 7,3.2) or the irterna) standard technique (Sectiem 7.3.3).

7.3.2 External standard calibration procedure

7.3.2.1 For each parameter of interest, prepare working
standards at a minimum of three concentration lewvels by adding
volumes of one or more stock standards to a volemetric flask and
diluting to volume with diethyl ether. One of the external standards
should be at a concentration near, but above, the method detection
limit. The other concentrations should correspaoad 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 frem the free acids by
esterification of the working standards as described under Liquid
Extraction, Section 7.1.2. Using injections of Z to S pl of each
esterified working standard, tabulate peak height or area responses
against the mass injected. The results can be wsed to prepare a
calibration curve for each parameter, Alternatiwely, the ratio of
the response to the mass injected, defined as the calibration .
factor (CF), can be calculated for each parameter at each standard
concentration. [f the relative standard deviztfem of the calibration
factor is less than 102 over the working range, lisearity through
the origin can %e assumed and the ayerage calibration factor can be
used in place of a calibration curve.

-~
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7.3.2.3 The working calibration curve or cal®ration factor
must be verified on each wcrxing day Dy the measuresext of one or

"more calibration standards. If the response for any gparameter

varies from the predicted response by more than +10%, the test must
be repeated using a fresh calitration standard, Altermatively,

4 new calibration curve or calibration factor say be prepared for
that parameter.

7.3.3 Internal standard calforation procedure. To sme this
approach, the analyst must select one or more intermsd standards
similar {n analytical behavior to the compounds of tsterest, ‘The
analyst must further demonstrate that the measuremest aof the
{nternal standard is not affected by method or matrix faterferences.
Due to these limitations, no internal standard applicable to all
samples can be suggested.

7.3.3.1 Prepare working standards at a minfmm of three concen-
tration levels for each parameter of interest in the aid forms by
adding volumes of one or sore stock standards to a velemetric
flask, and dilute to voiume with diethyl ether., One of the
standards should be at a concentration near, but abose, the method
detection limit. The other concentrations should corsespond to
the expect.d range of concentrations found in rezal sasples, or
should define the working range cf the cetector.

7.3.3.2 Prepare calibration standards from the free acids by
esterification of the working standards as described ender Liquid
Extraction, Section 7.1.2.

7.3.3.3. Prior to injection, add a known constant amount of
one or more internal standards to each calibration stasdard.

7.3.3.4 Using injections of 2 to 5 yul of eack alibration
standard, tabulate the peak height or area responses aminst the

concentration for each compound and internal standark. Calculate
response factors (RF) for each compound as follows:

RF = (AsCys)/(AisCs)
where:

Res;aonse for the parazater to be measured.

k
"

Ajs = Response for the internal standard. -

‘Cyg = Concentration of the internal standara = pgN.

Cs = Concentration of the parameter to be ssssured fn pg/l.
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If the RF value over the working range is cmstant, less than 10% ;3.3"' "’l
relative standard deviation, the Rf can be msumed to be invariant 3
and the average RF can be used for calculatésns. Alternatively, I

the results can be used to plot a calibraties curve of response i
ratios, Ag/As against RF, !

7.3.3.5 The working calibration cure= or RF must be veri-
fied on each working day by the measurement of one or more calibra-
~ tion standards. If the response for any pasmmeter varies from the
predicted response by more than +1C%, the twst must be repeated
using a fresh calibration standard, Alterasively, a new calibra-
tion curve must be prepared for that compomsd.

7.3.4 Before using any cleanup procedure, %e analyst sust
process a series of standards through the procedsse to validate
elution patterns and the absence of interferences from the reagents.

-

7.4 Analysis

7.4.1 Inject 2 to 5 pl of the sample extrack csing the solvent-
flush technique. Smaller (1.0-ul) volumes can e imjected if automatic
devices are employed. Record the volume injectef te the nearest
0.05 ui, and the resulting peak size, in area uvmits,

7.4.2 1If the peak area exceeds the linear emge of the System,
dilute the extract and reanalyze.

7.4.3 If peak detection is prevented by the presence of inter-
ferences, further cleanup {s required. Before usimg any cleanup
procedure, the analyst must process a series of aafidration standards
through the procadure to validate elution patterss and the adbsence of
interferences from the reagents.

7.4.4 Examples of chromatograms for chlorggliemoxy herdicides are
shown in Figures 1 to 3.

8.0 Quality Control

8.1 Before processing any samples, the analyst simmld demonstrate
through the analysis of a distilled water method blask that all glassware and
reagents are interference-free, Each time a set of saples is extracted or
there is a change in reagents, a method blank should & processed as a
safeguard against chronic laboratory contamination,

8.2 Standard quality assurance practices should de used with this
method., Field replicates should be colliacted to validte the precision of
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Figure 2. Gas chromatogram of chissimted herbicides.
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the sampling technique. LaSoratory replicates shouid be analyzed to validate
the precision of the analysis. Fortified waste sazgles should be analyzed
to validate the accuracy ¢f <=e analysis. Omezion limits to be used for
groundwater samples are in2icated in Table l. where doubt exists over the
fdentification of a p2ak ca the chromatograa, confirmatory techniques such as
mass spectrometry should be wsed (Section 8.3].

8.3 GC/MS confirmatioa

8.3.1 GC/MS techniques should be Zadiciously employed to support
qualitative identifications made with txis method. The mass spectrometer
should be capable of scanning the mass range from 35 amu to a mass 50 amu
above the molecular weight of the compoxnd. The instrument must be
capable of scanning the mass rarge at a rate to produce at least S scans
per . »ak but not to exze=d 3 sec per scm utflizing 70 V (nominal)
elect..on energy in the electron ispact jonization mode, A GC-to-MS
interface constructed cf all-glass cr glass-lined materials is recom-
mended. A computer system that allows Zhe continuous acquisition
and storage on machine-ceagable media of all mass spectra obtained
throughout the duraztioa of the chromatograghic program should be
interfaced to the mass spectrometer,

8.3.2 Gas chromatocraphic columns and conditions should be
selected for optimum secaration and perforzance. The conditions
selected must be compatidie with stancare GI/MS operating practices,
such as those describec for Method 82:4.

8.3.3 At the begiming of each cdas that confirmatory analyses are
to be performed, the GC/S system must m checked to see that all DFTPP
{decafluorotriphenyl phcsghine) performmnce criteria are achieved, as
described in Method 8250.

8.3.4 To confirm am identificatiom of a compound, the background-
corrected mass spectrum of the compound must be obtained from the
sample extract and comcared with a sass syectrum from a stock or
calibratiosn standard analyzed under the same chromatographic conditions.
At least 25 ng of smaterial 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 102 relative
adbundance in the mass spectrum ¢f the standard must be present
in the mass spectrum of the spwle with agreement o +10%. For
example, if the relative aduncawce of an fon is 30% in the mass
spectrum of the standard, the sllowabdle limits for the relative
abundance of that fon in the amss spectrus for the sample would
N 20"“. N
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2. The retention time of the compound in the sample must te within 5 e ;il
-~ - 6 sec of the retention time for the same compound in the s ;:;;—gl
standard solution, =4 §I

dor 203, :Canpbunds that have very sinilar mass spectra can be explicitly
identified by GC/MS only on the basis of retention time data.

8.3.5 where available, chemical {fonization mass spectra may de
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 reanalysis. These steps
may include the use of alternate packed ar capillary GC columns or
additional cleanup.
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CHLORINATED HERBICIDES
METHOD 615

Scove and Aoplication

1.1

1.2

1.3

This method covers the determination of various chlorinated acid
pesticides in water and mastewater. The following compounds may be
determined by this method.

PARAMETER STORET NO.
2,4-0 39736
2,4-08 -
2,4,5-T 39740
2,4,5-TP . 39760
Dicamba -

Since these compounds are produced and used in various forms (i.e.,
acid, salt, ester, etc.) the method includes a hydroiysis step to
convert the herbicide to the acid form prio} to aﬁa1ysis.

This method is applicable to the determination of these compounds
in 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 cqmpounds of interest.
When screening samples for any or all of the compounds above,
independent protocols for verifing the identity of the compounds
must be pplied.
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1.4 The limit of detectioa for this methsd s usually dependent upon 3 gf-:ga
i sa®p
the level ¢f interferences rather %han instrumental limitations. “gl
The limits of detectiom 1fsted ir Table 1 represent the limits that
czn be achieved in wastewaters in the absence of interferences. ——

1.5 This method is recorreended for use only by experienced residue
analysts or under the close supervision of such qualified persons.

2. Summary of Method

2.1 A l-liter samle of wastewater is acidified and the acids and their
esters are extracted with diethyl ether using separatory funnel
techniques. The esters are hydrolyzed with potassium hydroxide and
extrgneous organic material is removed by a solvent wash. After
acidification, the acids are extracted and converted to their
methy! esters using boron trif‘luorifn in methanol. After excess
reagent is removed, the esters are determined by electron capture, -
microcoulometric or electrolytic conductivity gas chromatography
(1). The results are reported in micrograms per Yiter as the acid
equivalents,
2.2 VWhere Dicamba must be measured, methylation of the acids is
'pe.—fomed using diazomethane.
3. Interferences
3.1 Solvents, reagents, glassware, and cther sample processing hardware
may yield discrete artifacts and/or elevated baselines causing
misinterpretatfon of gas chromatogrzas. All of these materials
mist be demonstrated to be free from interferences under the
conditfons of the analysis by runnirng method blanks. Specific
selection of reagents and purificatfon of solvents by distillation

in all-glass systems say be required.
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3.2 Interferences coextracted from the samples will vary considerably

3.3

3.4

3.5

3.6

from source to source, cepending upan the diversity of the
industrial complex or municipality being sampled. While a general
cleanup technique is incorporated into this method, unique samples
may require additional cleanup approaches to achieve the limits of
detection l{sted fn Table 1.

Blassware must be scrupulously clean and acid-rinsed. Clean as
soon as possible zfter use by rinsing with the last solvent used.
This should be followed by detergent washing in hot water. Rinse
with tap water, dflute hydrochloric acid, 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. Volumetric ware should not be heated in a muffle .

furnace. Glassware should be stnréh 1mmediaiely after drying or
cooling to prevent any accumulation of dust or other contaminants.
Store inverted or capped with aluminum foil.

Organic acids, especially chI;rinated acids, cause the most direct
interference with the determination. Phenols, including .
chlorophenols, may also interfere with this procedure.

Alkaline hydrolysis and subsequent extraction of the basic solution

removes many chlorinated hydrocarbons and phthalate esters that .

light olherwise interfere with the electron capture analysis.
The herbicides, befng strong organic acids, react readily with
alkaline substances and may be lost during analysis. _Therefore,
glassware and glass wool muyst be ncid-r1nsed and sodium sulfate
must be acidified with sulfuric acid prior to use to avoid this
possidility.
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4. Apparatus and Materials

4.1 Sampling equipment, for discrete or composite sampiing.

- 3.2
4.3

4.4

‘.1.]

4.1.2

Oiscrete samples - Amber glass bottles, (l-liter or
l1-quart volume) fitted with matal caps lined with
Teflon. Foil may be substituted for Teflon if the sample
is not corrosive. French or Boston Round bottle design
is recommended. The container must be washed and solvent
rinsed before use to minimize interferences.

Compositing equipment - Automatic or manual compositing
system, Must incorporate glass saple containers for the
collection of a minimum increment of 250 ml. Sample
containers must be kept refrigeratad during sampling. No
Tygon or rubber tubing or fittings may be used in the
§ystan. ‘ .

Separatory funnels - 2000-ml, 60-ml, with Teflon stopcock.

Drying column - A 20-mn ID pyrex chromatographic column with coarse

frit.

Kuderna-Danish (X-0) Apparatus

4.4.1

Concentrator tube - 10-ml1, graduated (Kontes
K-57C050-1025 or equivalent). Calibration must be
checked at 1.0 and 10.0 m1 level. A ground glass stopper
(stze 19/22 joint) 1s used to prevent evaporation of

-

extracts.
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4.4.Z Evaporative flask - 500-m) (Kontes K-57001-0500 or
a equivalent). Attach to concentrator tube wi‘th springs

(Kontes X-662750-0012).

4.4.3 Snyder column - three-ball macro (Kontes K503000-0121 or
equivaient). R

4.4.4 Snyder column - two ball micro (Kontes K569001-0219 or
equivalent). ’ ' )

4.4.5 Boiling chips - solvent extracted, approximately 10/40 mesh.

Water bath - Heated, with concentric ring cover, capable of

temperature control (+ 29C). The bath should be used in a hood.

Gas chromatograph - Analytical system complete with gas

chromatograph-sgitable for on-column injection and all required

accessories, including:- électron capture, electrolytic

conductivity or microcoulometric detector, column supplies,

recorder, gases, and syringes. A data system for measuring peak

areas {s recommended. ) _

4.6.1 Colums and Analytical Conditions. R _

Column 1: Gas Chrom Q (100/200 mesh) coated with 1.5% OV-17

+ 1.95% QF-1 (0V-210) packed in a pyrex glass column 180 cm

long x 4 mm ID with argon (95%)/methane (5%) carrier gas at a

flow rate of 70 mi/min. Column temperature, {sothermal at
185%. T
Column 2: BGas-Chrom Q (100/200 mesh) coated with 5% OV-210

LY

packed in 2 pyrex glass column 180 cm long x 4 mm ID with
argon (95%)/methane (5X) carrier gas at a flow rate 70

ml/min. Column temperature, fsothermal at 185°C. .
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4,7 Pipets - Pasteur, glass, disposable (140 mm x 5 mm 10).

4.8 Glass wool, acid washed (Supelco 2-0383 or equivalent),

4.9 Erlenmeyer flask - Pyrex, 250 ml with 24/40 ground glass joint.

Reagents

5.1 Sodfum hydroxide - (ACS) 10 R fn distilled water.

5.2 Sodius Sulfate - (ACS) granular, acidified as follows: Slurry

5.3

5.4

5.5

s.s
$.7

100 g sodium sulfate with enough diethyl ether to just cover the

solid then add 0.1 m1 of conc. sulfuric acid. Remove the ether

under a vacuum., Mix 1 g of the resulting solid with § ml of

reagent water and measure the pH of the mixture. It must be below

pH 4. Store at 130°C.

Sulfuric acid - (ACS) Concentrated, {Sp. Gr. 1.84). Two

concentrations are required.

5.3.1 Mix equal volumes with distilled water (1+1).

5.3.2 Mix 1 part of acid~to 3 parts of distilled water (1+3).

Hydrochloric Acid - (ACS) Mix 1 part of concentrated acid with 9

parts distilled water, (v:v). e

Potassium Hydroxide Solution - 37% aqueous solution (W:V). Prépare

with reagent grade potaséiun hydroxide pellets and distilled water.

Acetone, pesticide residue analysis grade.

Diethyl ether, preserved with 2% methanol (v:v).

5.7.1 Must be free of peroxides as {ndfcated by EM Quant test
strips (EM Laboratories, Inc., 500 Executive Blvd., Elmsford,
R.Y. 10523). -
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5.7.2 If test indicates, remove percxides by eluting through basic
or neutral grade aluminum oxide. Retest for percxides before

using,

- "35.7.3 Distill deperoxidized ether in glass. Preserve with 2% (V:v)

- .

methanol,

5.8 MHexane, pesticide rasidue analysis grade.

5.9 Toluene - pesticide analysis grade.

$.10 Boron Trifluoride, 14% in Methanol (M:¥).

5.11 Aluminum oxide, basic or neutral (active) for removal of peroxides
from diethyl ether.

5.12 Florisil - PR grade (60/100 mesh); purchase activated at 1250°F
and store in glass containers with glass stoppers or foil-lined
screw caps. Store at 139°C or activate each batch for at least
16 hours at 130°C in a foil covered slass container before use.

5.13 Stock standards - Prepare stock standard solutions at a
concentration of 1.00 ug/ul by dissolving 0.0100 grams of assayed
rgference acids 19 a minimum quantity of diethyl ether or other
aﬁpropr*ate so1vér;t and diluting to volume 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 2
refrigerator. Check frequently for signs of degradation or

evaporation, especi_qny Just prior to preparing working standards.
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Calidbration

Prepare working standards of the acid form of the.compounds of
interest, efther singly or mixed together. The standards should be
prepared at concentrations covering two or more orders of magnitude
that will bracket the working range of the chromatugraphic system.
If the sensitivity of the detection system can be calculated from
Table 1 as 100 vg/1 in the final extract, for example, prepare
standards at 10 uvg/1, SO ug/1, 100 ug/1, 500 ug/1, etc. so th;at
injections of 1 to S ul of each the esterified calibration
standards {after the S-fold dilution in preparation) will define
the linearity of the detector in the v;orking range.

Prepar;.- calibration standards from the free acids by esterification
of the working standard. For the t{oron trifluoride procedure,
pipet 1.0 ml of working standard into a glass stoppered
concentrator tube. Add 0.5 m! of toluene and evaporate to 0.4 ml
using a two-ball Sayder microcolumn and a steam bath. Proceed as
in 10.2 to 10.3. _
Assemble the necessary ghs chromatographic apparatus and establish
operating paranzt:r; 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 chromatogram of selected phenoxy acid
methy] esters is shown in Figure 2.

Before app\}ing aﬁy cleanup procedure to the samples, the analyst
must process a series of calibration standards through the system
to validate elution patterns and demonstrate the absence of

interferences {n the reagents.
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7. Quality Control

- 7.1 Before processing any samples, the analyst must demonstrate through
the analysis of a distilled water method Bla-k, that all glassware
and reagents are interference-free. Each iime a set of samles is

. extracted or_there {s a change in reagents, a method blank should
be processed as a safeguard against chreafc ladoratory
contamination.

7.2 Standard quality assurance practices showld “e used with this
method. Field replicates should be collected and analyzed to
validate the precision of the sampling tectmigpe. Field blanks
should be collected and znalyzed to monitee comtamination during
sampling and transit. ULaboratory replicates should be analyzed to

- .validate the_precision of the ana].ys1s. Fortified samples should
- : ) -be 2nalyzed to validate- the accurazy of the znalysis. Where doubt
exists over the identification of a peak iz the chromatogram,
confirmatory techniques such as mass spectrametry should be used.
8. Sample Collection, Preservation, and Handling

8.1 6Grad samples must be collected in glass comlainers. Standard

sapling practices (2,3) should be followed, except that the bottle

sust not be préuashed with samle before coliection. Composite

- Ssaxples should be collected in refrigerated glass containers in

accordance with the requirements of the program. Automatic
.samling 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

8.3

collection until extraction. Chemical preservatives should not be
used in the field unless more than 24 hours will elapse before
delivery to the laboratory. If the samples will not be received in
the laboratory within 24 hours of collectfon, the sample must be
acidified to pH 2 with sulfuric acid (1+1)., Samples not acidiffed
in the field must be acidified immediately upon arrival in the
laboratory. Prior to adding acid or base, mark the water meniscus
on the side of the sample bottle for later measurement of the
volune,

A1l samples must be extracted within 7 days and completely analyzed
within 30 days of collection.

9. Sample Extraction and Hydrolysis

9.1

9.2

Pour the entire sample into a two-Titer separatory funnel, Check
the pH with wide-range pH paper and adjust to pH less thag_z_yith
sulfuric acid. (1+1) |

Add 150 m] diethyl ether to the sample bottle seal and shake 30
seconds to rinse the walls. Transfer the solvent into the -
separatory funnel. Extfact 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 minimum of ten minutes. If the emulsfon {interface between
the layers 1s mcre than one-third the size of the solvent layer,
the analyst.must employ mechanical techniques to compiete the phase
separation. The optimum technique depends upon the sample, but may

include stirring, filtration of the emulsion through glass wool, or
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9.3

9.4

9.5

T ewae

centrifugation. Drain the water phase into a 1-liter Erlermeyer
flask. Then coll_ect the extract in a 250-al ground-glass
Erlenmeyer flask containing 2 ml of 37 percent aqueous potass;um
hydroxide. gpprmfimte]y 80 m1 cof the diethyl.ether will remain
dissolved in the aqueous phase. o

Extract the sample two more times using 50 al of diethyl ether each
time. Combine the extracts in the Erlenmeyer flask. (Rinse the
1-1iter flask with ezch additional 2liquot of extracting solvent.)
Add 1 or 2 clean boiiing chips to the ,‘!50-1 flask, add 15 ml
distilled water, and attach a three-ball Snyder column. Prewet the
Snyder column by adding 1 ml diethyl ether to the top. Place the
ap;?aragys on a hot water bath (60 to 65%C), such that the bottom
?f‘the flask is bathed in the watar vapor. Although the diethy!

“ether; will evaporate in about 15 minutes, continue heating for a

total of 60 minutes, beginning from the time the flask is placed in
the water bath. Remove the apparatus and let stand at room
temperature for at 'legst 10 minut_gs.

Transfer the so!ut.i;'l to a 60-m1 separatory funnel using 5 to 10 ml
of distilled water. Wash the basic solutfon twice by shaking for
one minute with 20-m1 portions of diethyl ether. Discard the
organic phase. The herbicides remain in the aqueous phase.
kidﬂy the contents of_.the separatory funnel to pH 2 by adding 2
ml of cold (49C) sulfuric acid (1+3). Test with pH indicator
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paper. Add 20 ml dfethyl ether and shake vigorously for two
minutes. Drain the aqueous layer into the 250-m1'Er1enmeyer. then
pour the organic layer into a 125-m1 Erlenmeyer flask.containing
about 0.5 g of acidified anhydrous §od1um sulfate. Repeat the
extraction twice more with 1C-m1 aliquots of diethyl ether,
combining all solvent in the 125-ml1 flask. Allow the extract to
remain in contact with the sodium sulfate for approximately two
hours.

Transfer the ether extract, tﬁrough a funnel plugged with acid
washed glass wool, into a 500-m1 Kuderna-Danish flask equipped with
a 10-ml1 concentrator tube. Use 1iberal washings of ether. Use 2
glass rod to c;ush any caked sodium sulfate during the transfer.
Evaporate ﬁhe extract to 6 to 10 m1 on the hot water bath (60 to
65°¢).

Add 1 to 2 clean bofling chips to the flask and attach a three-ball
Snyder column, Prewet the Snyder colum 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
{mmersed in the hot water, and the entire lower rounded surface of
the flask s 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:mn will actively chatter but the
chambers will not flood. when the apparent volume of J1quid
reaches 1 m1, remove the X-D apparatus and allow it to drain for at

least 10 minutes while cooling.
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9.9 Remove the Snycer column and rinse the flask and its lower joint as g’—;{
23’3

into the concentrator tube with 1 to 2 ml of diethyl ether. A S-m! § ;;isl

oo [

syringe 1s recommended fcr this operation. Add 0.5 =1 toluene and - "3|

a fresh boiling chip. Attach a micro-Snyder coluzmn to the
concentrator tube and prewet the column by adding adout 0.5 ml of - —_—
diethyl ether to the top. Place the micro K-D apparatus on the
water bath so that the zonceatrator tube is partially icmersed fn
the hot water., Adjust the vertical position of the apparatus and
the water temperature as required to coclp‘leté concentration in S to
10 minutes. At the proper rate of distillatfon, the balls of the
column will actively chatter but the chambers will not flood. When .
tﬁe distﬂ_lation has ceased for at least § -minutes. remove the
micre K-D from the bath and allow it to cool. The volume of
toluene solution should be 0.4 to 0.5 mi. Proceed with
esterification after the solution has cooled.

10. Esterification of Acids

10.1 The boron triflyoride derivatization procedure s applicable to the
herbicides listed in Section 1.1 except Dicamba. If Dicamba must
be measured, refer to Appendix 1.

10.2 To the toluene solution from 6.2 or 9.9, add 0.5 m1 of
borontrifluoride methanol reagent. Use a two-ball Snyder
mférocolumn as an alr-cooled cendense.r: 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 m] of a neutral S percent aqueous sodium N § g g_al
S33
sulfate solution. Seal tha flask with a ground glass stopper and §g°§|
shake vigorously for about one minyte. Allow to stand for three l
minutes for phase sepzration. Using a pipet, withdraw the bottoa
— water phase and discard.
10.4 Pipet the solvent layer from the concentrator tube to the top of a
B small column prepared by plugging a disposable Pasteur pipet with
R glass wool and packing with 2.0 cm of sodium sulfate over 1.5 cm of
Florisil adsorbent. Collect the eluate in another graduated
- concentrator tube. Complete the transfer by repeateily rinsing the
original tube with small quantities to toluene and passing the
rinses through the column until a final volume of 5.0 ml of eluate
- . {s obtained. Analyze by gas chromatography. i

- 11. Gas Chromatoqraphy

11.1 Section 4.6.1 gives the recommended gas chromatographic column
materials and operating conditions for the instrument. Table 1
1fsts the retertion times and detection limits that should be
achieved by this method. An example gas chromatogram is shown in
Figure 1 Calibrate the 6C system daily with injections from a
min{mum 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

tutomatic devices are employed. Record the volume injected to the
nearest 0.05 ul. Mezsure and record the resulting peak height or

._ peak area.
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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. TToe
12. Calculations
12.1 Determine the concentratfon of individual compounds according to
the formula:

(A) (v¢) (1000)

_ Vi) (Vs)
where A = mass of component fraw calibration curve in ng.

Concentration, ug/) =

"i = Yolume of extrazt injected {ul)
Vt = Yolume of total extract (ml)
vs = Volume of water extx;acted {ml1)
12.2 Rgport resylts in m1'c‘rogrms per liter as the acid equivalent
without correction for recovery data. Vhen duplicate and spiked
sampl.es- are ana'ljze&t all'data. obtained should be reported.

13. ACcuracy and Precision

13.1 This method has been validated by a single laboratory for 2,4-D and
2.4-.08 using .fhe boron trifluoricde esterification procedure. The
following results were obtained from the analysis of seven

replicates of two relevant wastewaters. The results are listd

below:
Parameter Concentration® Rg]aBZ::a%::dW
A — /1)
C7A L
2,4-0 - 16
o - 6.4
- - — . 17
2,"“ - 21' =

2 Data on ?iie at. bﬁSL-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
1isted below: '

Background a . Relative
Parameter Concentration Spike Level Recover Standard
(ug/T) Hg €9) Deviation
2,4-0 - 96 100 31
2,4-D8 - 47 96 23
& Data on file at EMSL-CI ¢
.
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APPENDIX 1
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A. Scove - Boron trif'luoride)methano‘l is not effective for esterification

of Dicamba, The diazomethane procedure descrited below will react

efficiently with all of the chlorinated herbicides described in this

method but may be used only when Dicamba must be measured, due to ‘

potential hazards associated with its use.

B. Precautions - Diazomethane is a toxic carcinogen and can explode under

certain conditions. The following precauvtions should be followed:

1.
r
3.
4.
S.

c.

Use only a-well ventilated hood - do not breath vapors.

-
Nmo -

Use a safety screen, =~ T TF

Use mechanical pipetting aides.

Do not heat above 90°C - EXPLOSION may result.

Avoid grinding surfaces, ground glass joints, sleeve bearings,
glass sti;rers - EXPLOSION may result,

Store away from alkali metals - EXPLOSION may result,
Solutions of dfazomethane deccmpose rapidly in the presence of
sotid iateria1s such as copper powder, calcium :hlqride. and

boiling chips. *

Reagents and Supplies - In addition to those listed in sections &

and 5 of the primary method the following materials are required:
1. A diazcmethane generator assembled from two 20 x 150 om test
tubes, two Neoprene rubber stoppers and a source of nitrogen.

The generator assembly is shown in Figure 1-1.
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2. Carbitol (diethylene glycol momoethyl ether).

3.  N-methyl (-N-nitroso-p-toluenesulfonamide (Diazald) - High
purity avaiiable from Aldrich Chemical Ceo.

4. Silica Acid - chromatographic grade (nominal 100 mesh). Store
at 130°. '

Procedure

1. Unless otherwise indicated, the procedures described in the
body of Method 615 apply to the diazomethane approach also.

2. Prepare calibration standards directly from l-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 @1 with diethyl 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 them to accomodate glass
delivery tubes. The exit tube must be drawn to 2 point to
‘bubble diumefhane through the sample,

Add 5 m1 of diethyl ether to the first test tube. Add 1 al of

diethyl ether, 1 m1 of carbital, 1.5 =1 of 37X (4/V) aqueous
KOH, and 0.1 to 0.2 g Diazald to the second test tube.
Imediafe'ly place the exit tube into the concentrator tube
containing the samle extract. Apply nitrogen flow (13
m1/min) to bubble diazomethane through the extract for 10

minutes or until the yellow color of diazomethane persists.
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Remove the concentrator tube and stopper it with a Neoprene or
. Tgflon p1ug._ S}ore at room temperature 1nwa hood for 20
minutes. .
:.Dg_s_?.roy any ynreacted diazomethane by adding 0.1 t0 0.2 g
silicic acid to the concentrator tube. Allow to stand unt{!
the evolution of nitrogen gas has stopped. AdJjust the sample

volume o0 5.0 ml with hexane and analyze by gas chromatography.

cosgZ
a c o o
S gd
© FQ e O
_< T e m
Seso _
2725

e
a;“’..,;
°groo|

-

oo T =
o ==|

O
€S2
- -
-
) o
. «
.l




oo 35 2
o & o (@)
Se T
D = = =
© X% e0
< e m
Femo
4-192 - 3 T-=3=
ans>»8 ~
. . - o =
- e . - ’g'-fo
. g8 2
Q v I =
:O...a
- 3":,-—
o o3
o b~ [
. - ©
. x hd
]
' s
o
v
-e -~
es et
—

!‘ AN
’, 0"
SILVEX

2|405 - T '

f:':‘: . ) u J L..,—-\ -
< o ! N I 2 1 1

. . 6 . 4 2 0

SRS RETENTION TIME IN MINUTES.

A Fig.1. Column: 1.5% OV - 17 + 1.95% QF -1,
Carrier Gas: Argon (5%)/Methane: 70 mi/min.,
~— Column Temp. 185 C, Detector: Electron Capture.




e « .. . .
,m-.'l:'-h Pttt may B i

o8 ay Mo dr e e S e Y

HE M Y

nitrogen!

-

rubber stopper,

L ‘,N’I . '

.tube }

e

—— - — —— -

i glass tubi

o

.
f“v?v:
- L)
:
‘o
Jos

\—/

. tube 2

)

Gl

‘Figure I-1, [Diagram of dio‘;omelhane generator.

¢00 Vid

powjiy Bujeq

juswnaop 9y3 jo Ayjenb
oy3 03} enp 8} 3) ‘93)30u
8|y} ueyy Jes|d £89| 8|
ofew) wyy 8yl jt :3D(LON



NOTICE: If the film image
ie leas clear than this
notice, it is due to the
quality of the document
being fitmed

APPENDIX 8.1§

Amended QC Plan




J

4.6.8 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 errcr inherent in the
methods applied,

Toward this end, the IT Corporation routine laboratory quality control program
includes the following:

- Daily calibration of instruments {s performed 2c described in Section
4.6.5 of this project plan

- Instrumental control charts are maintained far each pertinent method
- Glassware is checked for cleanliness before each analysis

- Each lot of solvent, reagent and chromatographic adsorbents is eva-
luated to assure its suitability for the intended analysis

In addition, project specific QC checks are developed. Internal quality control
is initiated at the laboratory level, and is intended to review sample dota
within a set. External quality control is initiated at the overall program
level, by the CA Program Manager, and is designed to review the interrela-
tionships between sets of samples over the scope of the project.

The specific QC checks and their established frequencies for this project are
summarized in 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 fur analysis. Travel Blanks at this fre-
quency will be assocfated with wipe, chip, and scrape samples, and will be ana-
lyzed with each sample set for 2, 3, 7, 8 ~TCDD. For each set of
sol)/sediment/sludge and water matrix samples, travel blanks will be collected
at the same 5% frequency, and routirely analyzed for volatile organics, At tne
discretion of the QA Program Manager, travel blanks will be associated with
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soil/sediment/sludge and water samples at a frequency of 1%, and randomly
assigned for dioxin, semi-vnlatile organics, priority pollutant metals, cyanide,

and phencls 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 0SC to be analyzed independently by the NJDEP, The 0SC, or other NJDEP
representative will determine what snecific samples are to be split.

The QA Program Manager will randomly select one percent of the total number of
samples collected for interlaboratory analysis within ITC. These splits,
together with NJDEP 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 bdblind split
(duplicate) sampla analyses will each be performed at a frequency of 5%, 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.

A1l samples, spikes, duplicates, and method blanks are carried through the same
analytical process, including review, reporting and storage.

For organic analyses (dioxin, volatiles and semi-volatiles), internal standards
and surrocate methods are added to each sample to monitor instrument performance
and recovery. For all parameter analyses, reference standards are run at a
sinimum of one per shift.

The laboratory QA Coordinatirs, senfor clemists experienced in environmental
analysis, will be responsible for reviewing, implementing and overseeing this QA
program in their respective latoratories.
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In additicn, the laboratory QA Coordinators will:

- Statistically review the cata and submit weekly reports to the QA
Program Manager

- Ensure that all instrumentation is properly maintained and
calibrated.

- Sgbnit 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 methodalogy,
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 Codrdinators, 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 frejuencies for initiation of the QC check samples descrided,
one set of 20 samples (or pcrtion thercof) collected of a similar matrix will
generate the following QC samples, for a single analysis parameter:

Field Travel Blank

Split with NJDEP

Method Blanks

Blind Split (Duplicate)
Blank or Sample Spike

b ot st et e

Total QC Samples

Of these, 4 will be analyzed by 1TC with each sample set; this excludes the
NJOEP split., Thus, the overall ITC QC level for a set of samples analyzed for a
single parameter is 20%.

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
ratrix wil) generate the following QC check samples:
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Field Travel Blanks (estimated)
NJOEP Splits

Method Blanks

Blind Splits (duplicates)

Blank or Sample Spikes

s

26 Totai QC Samples

Of these, 20 will be anaivzed by ITC for the appropriate parameters, providing a
1002 QC analysis frequency.

ITC §s confident that the indicated QC checks will provide sufficient data to
wonitor and evaluate the performance of all aspects of the analytical program.
When necessary, the GA Program Manager will initiate additional! QC checks to
control specific problems areas that may devalop.
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i Table . Quality Control Sample and Check Frequencies
! . X (% of Sample)
o Fileld TC Internal Reference
Travel Splits with  Interlaboratory Method Blind Sample/Blank  Surrogate (Calibratior
Blanks NJDEP Analyses Blanks Splits Spikes Standards Standards
DIOXIN
Wipes/Chips/Scrapes 5 - .- 5 .- 5 100 1/shift
Soil/3ediment Sludge 1 5 1 S 5 ) 100 1/shift
Water 1 5 1 ) ] 5 100 1/shift
VOLATILES
Soil/Sediment /Sludge ] 5 1 5 5 5 100 1/shift
Wate: 5 5 1 5 ) 5 100 1/shift
SEMI-VOLATILES
Soil/Sediment Sludge 1 ] 1 5 5 5 100 1/shift
Water 1 5 . 1 ) 5 5 100 1/shift
PP Metals
Soi1/Sediment /Sludge 1 5 1 5 5 5 - 1/shift
Water 1 5 1 5 5 ) -~ 1/shift
CYANIDE
| : Soi1/Sediment /S1udge 1 5 1 5 5 L] -- 1/shift
i Water 1 ) 1 ) 5 ] .- 1/shift

TOTAL PHENOLS

Soi1/Sediment /Sludge 1 5 1 5 5 5 .- 1/shift
Water 1 5 1 5 ] H] - 1/shift
0184-.5¥-T-1
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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 lon Detection (Mid) High
Resolution Gas Chromatography/Low Resolution Mass Spectrometry {HRGC/LRMS)
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2,3,7,8-TETRACHLORO-P.DI0OXIN and 2,3,7,8-TETRACHLORO-p-FURAN ANALYSIS PROCEQURES BY ag® 8
MULTIPLE ICN OETECTION (M.C) HIGH RESOLUTION GAS CHROMATOGRAPHY/L(W * %gc!
RESOLUTION MASS SPECTROMETRY (HRGC/LRMS) g8 gi

c ° ., 3
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o 3
1.0  INTRODUCTION 323 ".gl
1

1.1 This is a gqualitative and quantitative (high resolution) GC/(lcw reso-
Jution) MS analysis specific for the 2,3,7,5 iscmer of tetrachlerodi-
benzo-p-dioxin using selected ion monitoring, A sample is spiked with
isotopically ladeled 13¢y,-2,3,7,8-TC0D, 13C.2,3,7,8-TCOF and 13C-0COC —_—
as internal standards, and 37C1-TCDD as a surrogate. Quantitatiom is
based on the response of native TCDD relative to the internal standard,
Performance is based on accuracy of the surrogate versus both 13C-TCDD
and 13C-TCDF,

Due to the commercial unavailability of all of the furan and dioxin
isomers, some basic assumptions must be made as to the isomer specifi-
city of the GC column with respect to 2,3,7,8-TCOF. Following the EPA
protocol stated in the “"Determination of 2,3,7,8-TCDD in Soil and
Sediment ,“ September 1983, the laboratory must show isomer specificity
with respect to 2,3,7,8-TCOD. Using a 30 M SP2330, isomer specificity
is possible for 2,3,7,8-TCDD. Rappel has shown that the same 60 M
SP2330 cotumn is also isomer specific for 2.3,7,8-TCOF. if the column
can separate 2,3,7,8-TCOF from 2,3,4,8 and 1,2,6,9-TCOF. 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
isomers. The dioxin analysis will follow che SOP for dioxin in
Section 4.

2.9  SAFETY d

2.1 Samples are sent to IT Corporation from suspected or knowa hazardous
waste sites, Samples are to be handled from receipt to storage by
qualified personnel only. Analysts must have a working knowledge of
safety protocols and be adept at safsty procedures. GC/MS instruments
must de equipped with vapor contamination traps on the capillary split
and sweep vents and on the riugh pump effluent lines prior to use (see
Safety SOP),

3.0 SET-UP AND INSTALLATION

3.1 Install a 65 meter, 0.25 mm 1D, fused silica SP2330, 0.20 micron film
thickness capillary column, Set the head pressure to approximately 20
to 25 pst and the split and sweep flows to 30 mi/ain and 8 ml/mia

respectively.

3.2 Create a reasonable unit resolution tune, for PFTBA, Adjust the zero
according to the instrument manufacturers suggested settings. Set the
pream sensitivity to 10-8 amps/volts. The electron multiplier sust be
set to achieve 800,000 area units for 2 ng of 13C;2-TCDD as injected
for W/E 333, Calibrate the fnstrument,




3.3 Establish the following MID descriptors:
3.3.1  NAMZ “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 260°C
Saparator Temp 260°C
Initial Temp 10°C
Initial Time 4 min
Ramp Rate 1 20°C/min
Temp 2 200°C
Hold Time 2 0 min
Ramp Rate 2 4°C/ain
Temp 3 260°C
Hold Time 3 5 min®
Split/Sweep 85 sec
Filament/Mult turn on time 10 min
* Hold for at least 2 min beyond the retention time of the last isomer of TCDD in the
performance mixture,

3.5 Analyze the 7 isomer EPA test mixture ptus the three furan isomers. I[f
no isomers are co-eluting with 2,3,7,8-TCOD or 2,3,7,8-TCDF, conditicns
stated above are acceptable to proceed. [f co-elution does occur with
2,3,7,8-isomers, the column must be changed or conditions modified in
order to stop co-elution,

4.0  ANALYSIS

4.1 General Description

4.1.1 A three-point calibration consisting of a 200 pg/ul (1 ppd

equivalent), a 1000 pg/ul (5 ppb equivalent) and a S000 pg/ul (25
ppb equivalent) standard must be run and 2 Yinear 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
S0 ul volumes and require no further preparation by the GC/MS

}aboratory.
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4.1.2

Salution Ho.

COMPOSITICN OF CONCENTRATION CALIBRATION SOLUTIONS

Concentration of 2,3,7,8-TCOD TCOF

Isotopically Labeled Lnladeled

2 'j .: '8
13C12-TC0O 37C14-TCDD 13C.TCOF TCOD and TCOF
1 ng/ul 0.06 ng/ul 0.2 ng/yl 0.2 ng/ul
1 ng/ul 0.12 ng/ul 0.2 ng/yl 1 ng/ui
1 ng/ul 0.2 ng/ul 0.2 ng/yl 5 ng/ul

4.2 Procedures for GC/MS Analysis Initial Calibration

4.2.1

e.2.2

‘-203

The GC conditions for all standards, samples, and the column per-
formance mixture are as stated in Section 3.4.

Tune and calidrate the instrument as in step 3.2 or verify chat
the instrument 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.

Acquire the seven isomer EPA test wmix. If no isomers are co-
eluting with 2,3,7,8-TC0OD and 2,3,7,8-TCOF, proceed with 4.2.4.,
If co-elution does occur, the conditions must be modified or the
column must dbe changed. The MID descriptor TC must be used ior
this analysis (section 3.3).

4.2.3.1 Oetermine and document acceptable system perforsance
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-isomers and the peaks representing all other
TCDO or TCDF isomers must be resolved with a valley
@25%. Valley % = x/y X 100 when y is peak height of
Z.3,7,8-TCOD and x is baseline to valley height

(Fig. 1).

C. Ratio of integrated fon current for m/z 320 to m/2
322 for 2,3,7,8-TCOD must be > 0.67 and < 0.87.

D. 'S resolution -- Ratio of integrated fon current
for m/z 323 relative to m/z 22 for unlabeled
2.3,7,8-TCDD should be > 0.07 and ¢ 0.20.

E. Ratio of integrated ifon curreat for m/z 332 to m/z
334 for 13¢42-2,3,7,8-TCOD must be > 0.67 and < 0.87.
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Fo Ssponse factor for 37C14-2,3,7,8-TCOD relative to
C12-2,3,7,8-TCDD must be within « 10T of the mean
value establ1shed 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,

Usins the same GC conditions that produced acceptable results
with the performance solution, analyze 2 1 of each of the three
cencentration calibration solutions in section 4.1.2. MID
descriptor TD (3.3.2) 1s used for all calivration standards and

samples.

Calculate the response factor for 37Cl4-2 3,7,8-TCDD and for
unlabeled 2,3,7,8-TCOD relative to 13¢y»-2,3,7,8-TCOD,
37C1,4-2,3,7 8-TCDD. and unlabeled 2,3,7,8-TCOF relative to
x3C12-2 3,7,8-TCDF :

RF = Ay o Qis

Ais o Q¢

where Ay = 1integrated fon abundance (corrected for native
contribution) of m/z 328 for 37C14-2,3,7,8-TCOD
or the sum of integrated ion abundances of m/z RO
T304) and m/z 322 (306) for unlabeled 2,3,7,8-TCDD
(TCOF),

Ais = the Sum of integrated abundances of m/z 332 (316)
and m/z 334 (318) for 13cy,-2,3,7,8-TCDO
(13¢12-2,3,7,8-TCOF),

Qjs = quantity of 13¢),-2,3,7,8-TCD0, (13C32-2,3,7,8-TCOF)

Q = guantity of unlabeled 2,3,7,8-TCO0 (TCDF) or
7¢14-2,3,7,8-TCOD injected.

RF is a unitless number; units used to express quantities
must be equivalent,

For both 37¢14.2,3,7,8-TCOD 2nd unlabeled 2,3,7,8-TCDD (TCOF),
calculate the RF of each of the three concentration calibration
solutfons., Variation of the RF calculated for each compound at
each concentration level must not exceed 10T RSD. 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
calibration concentration range, and the mean of the three RFs
shall be used for concentration calculations.

Fi11 out all necessary paperwork for the standard calibration
QA/QC.
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4.3

NOTE:

4.2.8

Dioxin analysis still follows the procedure for 2,3,7,8-TCDD
including the use of a 15 point calibration,

Plot the response factor vs concentration for the three poiant
calibration curve for QA/QC regerting,

Calibration before the start of each eight hour shift

4.3.1

‘.3.2

:njectlg ul of the performance check solutioa as in 4.2.3 -
«2.3.1F,

Inject 2 yl of the concentration calibration solution Mo. 1 (200
pg/ul) determine and document acceptable performance for

4.3.2.1

4.3.2.2

4.3.2.3

4.3.2.4

MS sensitivity - sigral-to-noise (S/R) ratio
of > 2.5 for m/z 257 ard > 10 for mfz 322 for unlabeled
2,3,7.,8-TCOD. The ratio of integrated ion current for
m/2 257 to m/z 322 must be > 0.20 and < 0.45.

Measured response factor for unlabeled 2,3,7,8-TCDD
(TCOF) relative to 13¢y5-2,3,7,8-TCOD (TCOF) is within +
102 of the mean values established (Section 4.2) by the
analyses of the conceatration calibration solutions.

If both these criteria are met, fill out the bottom por-
tion of form 248A (QA/QC section). If the RF ratfos are
within 10% of the calibration average, samples miy then
be analyzed. DO NOT UPDATE the shift standard to the
response list.  Use R;5;7 only. If the 10% criteria are
not met, rezanalyze the shift standard. If still out of
bounds, a new multipoint muyst be run. Multipoints may
continue to be used for as long as the shift standards
confarm 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 say be made on the
same form.

Acquire sample analyses. Samples may be analyzed
fellowing a successful shift standard analysis.
Performance starcards sust be rerun within every eight
hours. The injection procedure must be carefully
adhered to to avoid cross contamination. If the
dackground of a sample analysis remains high towards the
end of an acquisition, the column should be baked out
for an extra pe-iod of time to avoid possible chroma-
tographic carryover into the next sample injection.
Septa should be changed after approximateiy 40 injec-
tions. Capillary injection port liners should be
cleaned or exchanged with every other septum change.
6ood sense and exparience prevail,
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4.3.3

4.4 For all
4.4.1

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. 1f the criteria are not met, the samples must be
reanalyzed.

injections, a hot needle injection technique is used.

Injection Technique (Hot Needle) - The syringe must be thoroughly
cleaned between injections to avoid cross-centamination. Remove
the plunger between injections and wipe it thoroughly with a Kim-
wipe. Rinse the syringe with ten to fifteen full syringe volunes
of hexane solvent wash., Replace the solvent wash with pesticide
quality hexane dafly. If a Hamilton syringe cleaner is available
that is equipped with a vacuum source, use this also. Do not use
the Hamilton syringe cleaner if there is no vacuum pump attached.
Insert the needla into the septum port, wait approximately ten
seconds for the needle to heat, then pump the plunger back and
forth a few Limes. Rinse with the solvent wash hexane again.
Work the plunger up and down in the syringe barrel to reduce
excess hexane wash. There should be approximately 0.5 yl of
solvent left in the syringe barrel following this final rinse,

Draw back the plunger so that there are about 2 y1 of air in the
barrel. Draw 2.1 m} of sample into the needle., Usually to get a
total of 2 yl 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 yl. It 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 6C.

4.5 ldentification criteria for native 2,3,7,8-TCDD

4.5.1

4.5.2

Retention time (at maximum peak height) of the sample component
myst be within 3 seconds of the retention time of the
l3C12-2.3,7.8-TCDD. Retention times are required for all chroma-
tograms, but scan aumbers are optional. These parameters should
be printed next to the appropriate peak.

The integrated ion currents detected for m/z 257, 320, and 322
must maximize simultaneousiy. [f there are peaks that will
affect the maximization or quantitation of peaks of interest,
attempts should be made to narrow the scan window to eliminate
the interfering peaks. This should bde reported on a separite

chromatogram.
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4.6

5.0 DELIVERMBLES

5-1

4.5.3

4.5.4
‘.s.s

The integrated ion current for each analyte ana surrogate com-
pound ion (m/z 257, 320, 322 and X8) must be at Jeast 2.5 times
background noise and must not have saturated the detector; inter-
nal standard fons (m/z 332 and 334) must be at least 10 times
background and must not have saturated the detector.

Relative abundance of m/z 257 to m/2 322 should be > 20% and < 45%.

Abundance of integrated ion counts detected for .n/z 320 must be )
67% and < 87% of integrated fon counts detected for m/z 2.

Identification Criteria for Native 2,3,7,8-TCDF

4.6.1

4.6.2

4.6.3

4.6.4
4.6.5

Retention time of the sample component must be within 3 seconds
of the retention time of the 13C)7-2,3,7,8-TCDF.

{ntegrated ion currents detected for m/z 304, 386, and 241 must
meximize simultaneously.

The integrated ion current for each analyte compound fon (m/z
241, 304, and 306) must be at least 2.5 times background moise
and must not have saturated the detector; internal standard ions
(m/z, 316 and 318) must be at least 10 times background ncise and
must not saturate the detector.

Relative abundance of m/z 241 to m/z 306 must be »20% and >45%.

Abundance of integrated fon counts detected for m/z 304 must be
>67% ard <87% of the integrated ion counts detected for m/z 306.

»

Each sanple “"package” must include the following:

b)

RI1C (1000 - end of run)

Complete quantitation report. (Input area and scan No. manually
if missed)

(EICP of m/e 332; m/e 334; m/e 316, and w/e 318)

EICP of 320; 322; 332; and 257)

EICP of 304; 306; and 241) K
Quan (320; 322; 257; 5 scans) The center of the 5 scan window
is the retention time of 13¢y5-2,3,7,8-TCDD
A standard package including all of (a) through (e) plus an
attached copy of the TCDD calibration summary (Form 248A)

- S.H See mqﬁfor batch report deliverasdles

D176-RES-7

- - =
oco"'g'
2 e,
S8 -
5300
< o o m
Fesoll
azzz27
-
ages
ag.g°l
a
°°m2
O D =
:Oﬁa
3 ez =
o > a3
a2
[ -]
.l




NOTICE: if the f!im Image
is less clear than thls
notice, It s due to the
quality of the document
being fiimed

APPENDIX B.17

Analysis Procedures far OLDD

) T

[

prt

1 10




1.0
1.1

2.0

3.0

ANALYSIS PROCZIDURES FOR 0CDD

INTRODUCTION

Based on the request for 0CDD, a modification of the procedures for the
*Determination of 2,3,7,8-TCCD in Soil and Sediment," September 1983, must be
erployed. Samples are initially spiked with 13C-TCDD; 13C-TCDF; 13C-0CDD; and
37C1.TCOD. HNative OCOD results are calculated using a relative response factor
versuys 13C-0CDD.

Performance of the system is based on surrogate standard (13C1-2,3,7,8-TCDD)
results for every sample. This performance is calculated against 13C-0CDD.

SNKETY

2.1 Samples are sent to IT Cearporation from suspected or kncwn hazardous
waste sites. Samples are to be handled from receipt to storage by
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 <ontamination traps on the capillary split
and sweep vents and on the rough pump effluent linas prior to use,

SET-UP AND INSTALLATION

3.1 Install a 30 meter, 0.25 mm {.d., fused silica SE-S4, 0.20 micron film
thicknesc capillary column, Set the head pressure to approximately 20-25
psi and the split and sweep fiows to 30 ml/min and 8 ml/min respectively.

3.2 Create a reasonable unit resolution tune for PFTBA. Adjust the zero
according to the instrument manufacturers suggested settings. Set the
preamp sensitivity to 10-8 amps/volts, The electron multiplier must be
set to achieve 800,000 area units for 2 ng of 13C;2-TCDD as injected
for M/E 334. Calibrate the instrument.

3.3 Establish MID descriptors which include the fons for 13C-TCDD (332, 334);
13C.TCOF (316, 318); 37C1-TCDD (328); 13C-0CDD (470, 472); and OCDD (458,
463)

3.4 Set tre GC conditions as follows:

Injection Port Temp 300°C
Separator Temp 300°C
Initial Temp 70°C
Initial Time 4 min
Ramp Rate 1 20°C/min
Temp 2 200°C
Hold Time 2 0 min
Ramp Rate 2 10°C/min
Temp 3 . 300°C

Hold Time 3 S min*
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<2223
SeFol
- Split/Sweep 85 sec &;:E :I
Filament/Mult turn on time 10 min s g;gl
S5
- * Hold for at least 2 min beyond the retention time of isomer PCOD in the standard. § 33 5'
3 e T =
4.0 ANALYSIS s352]
bad =3
(- ]
- 4.1 General Description l
4.1.1 A three point calibration consisting of a 200 pg/yu! (1 ppb '
_ equivalent), a 1000 pg/ul (5 ppb equivalent), and a 5000 pg/yl (25 _
ppd equivalent), standard must be run and a linear response curve
generated before samples are analyzed. The 200 pg/u! 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 1 volumes and require no further pre-
paration by the GC/MS laboratory,
4,1.2 CCMPOSITION OF CONCENTRATION CALIBRATION SOLUTIONS
Concentration of PCDD/PCOF Standards
Soluttion -
Number 13¢cy, 37cr, 13c-TCDF  13C-0CDD 0coD
1 1 ng/ul 0.06 ng/uL 0.2 ng/ul 1 ng 0.2 mg/ml
2 1 ng/yul 0.12 ng/ul 0.2 ng/ul 1 ng 1 ng/ml
3 1 ng/ul 0.2 ng/ul 0.2 ng/ul 1 ng 5 ng/ml
4.2  Procgdures for GC/MS Analysis Initial Calibration
. 4,2.1 The GC conditions for all standards, samples, and the column pere«
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 instrument 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. N
4,2.3 Using the same GC conditfons statzd in Secticn 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 37C14-2,3,7,8-TCDO and for
-~ unlabeled OCDD versus 13C-0CDO.
RF o= Ay o Q4
Ajs o Qx
- 4




J

4.3

4.2.5

4.2.6

4.2.7

~¥ntegrated ion abundance {corrected for native
contribution) of m/z 328 for 37C14-2,3,7,8-TCOD or
the sum of integrated ion abundances of charac-
teristic fons for the unlabeled OCDD,

where X,

A{s = the sum of integrated adbundances of m/z 470 and m/z
472 for 13¢,,-0C0D,

Qss = quantity of 13¢;,-0CDD,

Qx = quantity of the unlabeled 0CDD or 37C14-2,3,7,8-TCDO
injected.

RF {s a unitless number; units used to express quantities
must be equivalent,

For both 37C14-2,3,7,8-TCOD and unlabeled 0CDD, calculate the FF
of each of the three concentration calibration solutions,
varfation of the RF calculated for each compound at each zon-
centration level must not exceed 10% RSD. If the three RFs for
each compouné 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,

Fill out all necessary paperwork for the standard calibration
QA/QcC.

Piot the respanse factor vs concentration for the three point
calibration curve for QA/QC reporting.

Calibration before the start of each eight hour shift

4.3.1

Inject 2 ul of the concentration calibration solution #1 (290.
pg/ul) determine and document acceptavle performance for

4.3.1.1 MS sensitivity -~ signal-to-noise (S/N) ratio of > 10 for
m/z 458 and 460 for unlabeled 0CDO.

4.3.1.2 Measured response factor for unlabeled OCDD relative to
3€12-0CN0 15 within + 10% of the mean values established
{Section 4.2) by analyses of the concentration calibra-
tion solutions.

4.3.1.3 1f both these criteria are met, fill out the bottom por-
tion of form 283A (QA/QC sectian). If the RF ratios are
within 105 of the calidration average samples may thea
be analyzed. DO NOT UPDATE the shift standard to the
response list.” Use R;5:7 only, If the 10% criteria are
not met, reanalyze the shift standard, 1If still out of
bounds, & new multipoint must be run. Multipcints may
continue to be used for as long 2s the shift standards
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4.3.2
4.4 Ffor all
4.4.1
St

conform to this criteria. Xerox a copy of Form 248A for
inciusion 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 miade on the
same form, .

4.3.1.4 Mquire sample analyses., Samples may be analyzed
;o!}o-ing a successful shift standard analysis,
erformance standards must be rerun within every eight
hours. The injection procedure must be carn?ul‘y
adhered to to avoid cross contamination, It the
background of a sample analysis remains high towards the
end of ar acquisition, the column should be haked out
for an extra period of time to avoid possitie chroma-
tographic carryover into the next sample irjection.

4.3.1.5 Septa should be changed after approximate’y 40 injec-
tions. Capillary injection port liners <aould be
clsaned or exchanged with every other szptum change,
Good sense and experience prevail,

After eight hours from the injection of the shift standard, the
tune is over,

injections, a hot reedle injection technique is used.

Injection Technique (Hot Needle) - The syringe must be thoroughly
cleaned between injections to aveid cross contamination. Remove
the plunger between injections and wipe it thoroughly with a kia-
wipe. Rinse the syringe with ten to fifteen full syringe volumes
of hexane solvent wash. Replace the solvent wash with pesticide
quality hexane daily. If a hamiltun syringe cleaner is available
that is equipped with a vacuum source, use this also. Do not use
the hamilton syringe cleaner if there is ro vacuum pump attached.
Insart the needle into the septum port, wait approximately ten
seconds for the needle to neat, then pump the plunger back and
forth a few times. Rinse with the solvent wash hexane again.
Mork the .plunger up and down in the syringe barrel to reduce
excess hexane wash. There should be approximately 0.5 ul of
solvent left in the syringe barrel follewing this final rinse.

Draw pack the plunger so that there are about 2 yl of air in the
barrel, Draw 2.1 ml of sample into the needle. Usually to get a
total of 2 y1 of sample, it is necessary to pull the plunger dack
approximately 1.2 yl. The sample should de drawn up into the
dbarre! and the amount confirmed to be 2 ul. If it is not, the
sample should be expelled and process repeated.

After getting 2.0 yl of sample fnto the barrel, insert the needle
into the injector port and wait 6 seconds. Rapidly make the
injection,
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After making the injection, remove the needle as quickly as
possible, As soon as the {njection is made, start the GC.

Identification Criteria for 0OCDO

4.5.1 Integrated fon currents detected for m/z 458 and 460 must maxi-
mize simultaneously.

4.5,2 The integrated fon current for 611 ifons 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 220X of the same
ratio of the standard.

4,5.4 Retention time of OCOD must be within ¢3 scans of 13C.0C0D.
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C.l 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 cn? trmplate or
measured and marked to Jetermine actual area by another acceptable means
coaparable to field conditions. The wet wipe sampling procedure will
collect both the aaterial on the surface of a matrix and the material
that is easily extracted from the matrix. The wet wipe procedure may
result in material other than the analyte of interesc being co.lected,
such as wax, on surface floors, which could interfere with the sample
analysis. Therefore, during collection of wet wipe samples, sarpling
persoanel wili carefully document all condizions 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 pcesent in either
the sorbent pads or the hexane used as the solvent on the scrbent

pads. The field blank will also determine whether procedures used to
collect a wet wipe sample introduce any interferences to the samples,
and will be iucluded at a frequency of five percent {one per 20 sampias

collected).

The standard operating procedures established for collecting wat wipe

samples are as followa:
1. Materials and Apparatus

= 3" x 3" sterile cotton gauze pads,
individually wrapped

- Disposable, nonlinear, polyethyiene food
serving gloves

= Sample bottles, 240 ml, amber glass with
teflon liners
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- Hexane (pesticide grade)
- Glass graduated cylinder

- Sample labels

Field log notebook/chain-of-custody records
- Master floor plan map

- Indelidle ink pea

-~ Metric ruler.

Before sampling a specific matrix type, collect
a field blank usingz the following procedure:

- Pul 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 inforwation.

Select aree for collecting a series of wet wipe
samnples for a matrix type. Ensure surface area
is sufficient to collect all required samples.
Lf the surface is not large enough, either
select another area or carefully measure the
area before ssmpling so the analytical results
?lg be presented as a concentration per m‘ or

t

Hold the template in position for saapling and
markx the location cn the master floor plan map,
mark the outer perimeter of template or surface,
or mark perimeter of sample area (when template
not nsed).

To collect a wipe sample, use the fullowing
procedure:
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- Put on a cleau pair of disposahle gloves

- Remove a gauze pad from its individually
wrapped package

-~ Hold pad ian hand

~ Soak pad with 8 m! of hexane using the
graduated cylinder to measure volume. Fill
cylinder from laboratory squecze bottle.

Sampling an area is couducted by apglying
pressure to the pad and drawing it towards the
body in straight, even strokes, moving from left
to right (horizoatal for walls) in the area
designated. Attempt tc have a siight overlap of
each stroke. Upon 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 bettom (this second
wiping is at a 90-degree angle to the first wipe
and should provide a thorough wipingz of the
entire area).

Upon completion of the wet wipe sampling in both
directions, carefully fold the gauze pad over at
leact twice, being careful not to touch the
contaminated side of the wipe pad, and place im
labeled sample collection bottle. Bottles
should be temporarily stored in plastic bags
until all samples have been collected.

The sampling perscn in charge of field daza
should ersure the following informatioa is
accurately recorded:

- Sample number, both on bottle and data sheet
- Sample location (include floor number)

- Sample description (i.e., wet vipe of viayl-
covered wallboard)

- Sample date and rime
- Area sampled in square centimeters
- Observations/problems, if{ pertinent

- Names of sampling personnel.
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10.

1.

12.

The final step in sampling a specific arez is to
clearly mark the sample location on the master
floor plan map. Lf appropriate, the tampling
area will alsu he left outlined with duct,
masking tape, or sgray paint, with the sample
number written on this "frame." This marking of
the specific areas sampled may be used for
future reference,

Change gloves after taking each sample. Take
one field blank sample for each matrix type.

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.

Upon removal of samples from the site, a chain-
of-custody form shall be established for the
samples., The chain-of-custody will act as a
transmittal form from sampling personnel to
laboratory personuel, and will be signed at this
time to dorument that samples are properly
relinquished and received by appropriate staff
menbers.
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c.2

STANDARD OPERATING PRCCEDURE, DRUM OPENING

A visual inspection will be made of all drums con
site. Drums with no obvious corrosion, which are
not bulged (due to pressure), will be opened and
sampled "where~is,”" if they are in a sife, secure
locatina.

Drums not in a safe, secure locsation will be moved
to an outside area between the process building
and the warehouse.

Drums which are corroded, or are bulged, must be
segregated, The segregation will be by mesns of a
hand truck to a forklift with drum hooks. 1In
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 snatchblocking. 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 » barrier, or
“bomb shield," and opened by meaans of a remote,
automatic drum opener. The techniciaa opening the
drums will stand behind a separate barrier.

Buags will be opened slowly without excessive
pressure. Once the bung is loosened, if a pres-
sure ieak is detected (by sound), step back and
wvait for the druxz to veat. Ounce th2 drum has
vented, remove the bung and proceed with sampling.

1f the bung on a nonbulging, noncorrosive darum
cannot be removed, move the drum to the segregated
area and open by means of the automatic drum
opeuer.

Prior to and during drum opening activities,
wonitorin, will be done by means of HNU/PID and
combustible gas indicator. Operations will be
suspended and the on-site health and safety
cvordinator contacted if a Lower Explosive limit
(LEL) of 10 percent is reached, or if there is &
concentration of contaminants greater than 500
parts per cillion.

Respirators will be worn during drum opening.
Corroded or pressurized drums will be handled in
self-contained breathing apparatus.
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TABLE D-1 -
Process and Plasns Charges

Change

Early 1951

Janmery 19352

May 1932

Ted/Mareh 1953

Septesder 1954

December 1954

camuary 1955 to
Bovesber 1956

Decesber 1956

Jacuary 1956 to
Fetraary 1360

Pedruary 20, 1960

Jane 1960

Tedbruary 1961

Auguet 1567

Isitisted production of 2,4,5-TCP and 1,2,4,5
tetrachlorodenzens i3 a 500 gallon resclor,
Used a dilution process wita filtration to
resove vater insoludle organics fros reacticn
six.

Iaitiated the use of purchased 1,2.4,5 tetra-
ehlorobeazeze decsuss tise was 8ot svailadle to
oake our owa.

Decision to incresse capacity froa 40,000 1b/aeo
to 120,000 1b/mo by icgtallatioc of an
sdditional 1,000 gallocn resctir.

Probable tise for atart-up of the nev 1,000
gallon reactor.

Steans stripping subdstituted for dilution process
for the removal of orgacics on s routine basis.

Do zot remove salt (sodium edloride) fros the
FalCP reaczicn mass ut carry it through to the
2.4,5-T process end then sejarate all the salts
at one time.

Bo ma jor process changes vere made during
this tise frame.

Initiated recycle of recovered organics.

Ko sa jor process ctarnges during this period.

'txplouoa in NaTCP sutoclave. Process bduilding

destroyed. Production of all materials cessed.

Agproval to recomstruct tke plant.
Recomitructicon izcluded cosplete replacesent of
the 0ld process duilding.

Reduilt plent start-up. NaTCP nowv involved tvo
1,000 gellon reactors. Salt to te resoved frcs
BeICP sfter stean etripper. ;

2,6,5-T acid facility (old 2.,4-D unit) ves
cospieted 10 produce s capacity of 3 IFX lda/yr
of 2,4,5-T.
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Septesder 1967 2.,4,5-7CP purificetion facility ceopleted for
resoval of p-diexia (2,3,7,8-1722D).
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. Bovesber 1967 Bev 2,4-D acid fecidity completed vith a
£ it capecity of 1z M 1d/yr.

- August 1969 411 production tersinated. ) _
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