This Survey Report and any recommendations made herein are for the specific facility evaluated and may not be universally applicable. Any
recommendations made are not to be considered as final statements of NIOSH policy or of any agency or individual involved. Additional NIOSH
Survey Reports are available at http://www.cdc.gov/niosh/surveyreports.

CONTROL TECHNOLOGY ASSESSMENT OF HAZARDOUS WASTE
DIBPOSAL OPEBATIONS TN CHEMICALS BANUFACTURING

IN-DEPTH SURVEY REPORT
oF

SAN JUAN CEMENT COMPANY
DORADO, PUBRIC RICGO

SURVEY COWNDUCTIED BY:
Hazen Anastags, Ph.D.
Hichasl 8. Grandall

DATE OF SURVEY:
Havember 1981

REPORT WRITTEN RY:
Michael S. Crandall

DATE OF REPORT:
July 1382

REPORT HOQ. :
ECTE 103-21a

NATIONAL INSTITUTE FOR CCCUPATIONAL SAFETY ANE HEALTH
Dlvision of Physical Sciences and Engineering
Engineering Control Technology Branch
4676 Columbia Parkway
Clnclianati, Ohio 45226


http://www.cdc.gov/niosh/surveyreports

PURPGSE OF SURVEY:

EMPLOYER REPRESENTATIVES CONTACTED:

EMPLOYEE REPRESENTATIVES CONTACTED:

EPA REPRESENTATIVES CONTACTED:

STANDARD INDUSTRIAL CLASSIFICATION
CATION OF PLANT:

ANALYTICAL WORK PERFORMED BY:

To conduct an in-depth study of
hazardous waste disposal pperations in
chemcals manufacturing with a view to
documenting exemplary controls.

Juan Alberto Valls, Plant Manager
Arturc J. Guerrero, Safety and
Impac Manager

None

Robert Mournighan, EPA

Douglas Hazelwood, Associate Consultant
A. T. Kearny, Inc.

Hydraulic Cement
(SIC 3241)

LUBTL, Salt Lake City, Utah
Adith Grote, MSRE, NIOSH



INTROGUCTION

The Resource Conservation and Recovery Act {RCRA) (PL-94-58D) of 1976 was en-
acted to provide technical and financial assistance for the development of
management plans and facilities for the recovery of energy and other resources
from discarded materials, for the safe dispesal of discarded materials, and io
regulate the management of hazardous waste. Under Subtitie ¢ of RCRA, the
Environmental Pratection Agency (EPA) was required to promulgate regulations on
identificaticn and listing of hazardous wastes and regulations affecting the
generators, transporters, and owners/cperators of facilities for the treatment,
storage, and disposal af hazardous wastes. These reguiations appeared in the
Federal Register on May 8, 1980. Amendments affecting the listing of hazardous
wastes appeared in the Federal Register November 12, 1930,

There are between 35 and 60 million tons of hazardous wastes generated annual-
ly, of which about 15 million are generated by inaustries in the Chemical and
Allied Producis Sector (SIC 28). These wastes contain toxic substances which
may also be carcinogenic, mutagenic, and teratogenic. Some of the companies

in SIC 28 treat, store, and dispose of the wastes that they generate. MWastes
may also be transported to companies who specialize in the treatment, storage,
and disposal of these wastes, This group of companies is classified as "Reflse
Systems” (SIC 4953). It is estimated that about 6,200 workers are directly
involved 1n the transportation, treatment, storage, and disposal of hazardous
wastes from SIC 28.

There are many companies in both SIC 28 and S5IC 4953 which are currently treat-
ing and disposing of hazardous wastes from chemicals manufacturing. Many of
these companies have contrals in place that are designed to protect the workers
from known hazards, bath during normal cperations and during upsets or emergen-
cies, The objective of this control technology study is to document and dis-
seminate information on effective engineering confrols, work practices, moni-
toring programs, and personal protective equipment. The NIOSH study will
resuit in a technical report designed to assist hazardous waste operators in
their efforis to prevent worker exposures to occupational health hazards.



Furthermore, an attempt wili be made to present a spectrum of available alter-
natives for hazard control in various treatment and disposal operations.

The 1mplementation of RCRA regulations has created business opportunities in
the area of hazardous waste treatwent and disposal. This has also created em-
ployment oppartunities reflected by a steady rise in the number of workers who
are involved in the treatment and disposal of hazardous wastes.

The Qccupational Safety and Health Act of 1970 (PL-91-596) was enacted to
"assure safe and healthful working conditions for men and women." The Act
estabiished the National Institute for Occupational Safety and Health (NIOSH}
in the Uepartment of Health and Human Services. NIOSH was charged by this Act
with the duty and responsibiiity to conduct research and deveiop guidance for
preventing exposure of workers to harmful chemical and physical agents. In
response to this legislative mandate, NIOSH has conducted major programs to
document, develop, and disseminafe information regarding the health effects of
such agents. To complement these ongoing programs, NIOSH has instituted a
major effort to prevent occupational health and safety problems through the
assessment and application of control technology in the workplace.

This in-depth survey was conducted with the cooperation of the U, S. Environ-
mental Protection Agency (EPA). The EPA was conducting a pilot project aimed
at: {1) demonstrating the feasibility of burning crganic wastes containing
chlorinated hydrocarbons in a cement kiln; and (2) complete characterization
af the stack emissions. The intent of NIOSH was to determine the effectiive-
ness of hazard control technologies used during this demonstration project.
The wastes to be burned were supplied by an Inland Chemical Corporation plant

Tocated in Puerto Rico.



AUTHORITY

Two of the main policy objectives of the 1970 Qcecupaticnal Safety and Health
Act (PL 91-596; are to:

¢ Encourage employers and employees in their efforts to reduce the
number of occupaticnal safety and health hazards at their places
of employment, and tc stimulate emplayers and empioyees to insti-
tute new and to perfect existing programs for providing safe and
healthful working condilijons.

¢ Provide for research in the field of occupational safety and
health with a view tu developing innovative methods, techniques,
and approaches for dealing with occupational safety and health.

Under Section 20 of the Act, the Secretary of Health and Human Services is
authorized ta conduct special research, experiments, and demonstrabions
relating to occupational safety and health as are necessary to explore new
problems including those created by new {echnology.

Paragraph (d) reguires the disseminaticon of the information cbtained to em-
ployers and employees,

The National [nstitute Tor Occupational Safety and Health was established to
perform the functions of the Secretary of Health and Human Services described
in Sectiens 2 and 20 of the Act., The manner in which investigations of places
of employment are conducted by NIUSH and its representatives is outline in the
Code of Federal Regulations (Title 4Z, part 8ba).



PLANT DESCRIPTION

San Juan Cement has operated a cement plant in Barrio Espinosa in Dorade, PR
since 1970. Figure 1 is a map showing the location of the plant.

San Juan Cement is dedjcated to the manufacture of Portland cement. It is the
second largest cement plant in Puerto Rico. Annual production averages 450,000
tons per year and employment is 350 workers year round.

The plant facilities consist of quarries from which raw materials are extract-
ed; grinding and ktlending operations for preparing & properly proportioned mix-
ture of raw materials; three wet-process rotary kilns which convert the raw
materials into cement clinker; grinding mills in which the clinker is finely
ground and mixed with gypsum to form the cement product; storage, bagging, and
material transfer equipment; and office, mainienance, dust disposal, and re-
lated areas. Figure 2 shows the general plant layout including the major
equipment at the site,

The EPA demonstration project regquired thal additional equipment be insfailed
at the plant for storing and pumping the suppliementa) hazardous waste fuels to
be used. The locatign of this equipment is indicated by dotted lines in
Figure 2.
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Figure 1. Plant location.
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PROCESS DESCRIPTION

The process surveyed was a storage and delivery system for hazardous wastes
being used in a demonstration project as a supplemental fuel Tor co-firing a
cement kiln. Figure 3 is a diagram of the equipment set-up for this process.

Two 10,000 gallon steel storage tanks were placed on an impermeable concrete
slab installed in the area adjacent to kiln No. 3. This slab was surrounded
by a sealed retaining wall so that a potential spill would be completely con-
tained.

Pumps were installed near the storage tanks to transfer the supplemental fuels.
A low pressure centrifugal pump was used to filt the storage tanks from the
tanker delivering the waste fuel at approximately 190 gallens per minute {GPM).
A positive displacement pump operating at approximately 200 pounds per square
inch pressure was used to transfer the fueis into the kiln at approximately 5
GPM. There was a back-up pump adjacent for this operation.

Steel piping with all-welded joints was used to carry the waste fuels from the
storage tanks to the kiln. This system was valved at the storage tanks and at
the kiln firing area to allow for flow cut-off at either location. Figure 4
15 a schematic of this system.

The supplemental fuels were injected into the kiln through a specially- fabri-
cated burner inserted next to the existing fuel oil burner and were not mixed
with the fuel oil, A schematic drawing showing the liquid fuel and vapor flows
is presented in Figure 5. The vapor emitted from the tanks as a resuit of
breathing {thermal expansion and molecular diffusion) during storage was vented
into an activated carbon sorbent bed.

Vapor emissions from the tanks during routine filling operations were suppress-
ed by venting the displaced vapor from the storage tenks directly into the tank
truck through a recycle line. A schematic of the storage tank filling opera-
tion is in Figure 6.



Kiln No. 2 1s the only equipment at the site in which waste fuels were burned
during the demenstration. Exhausts gases from this kiln pas$ through a bag-
house-type dust coliector where entrained particulates are removed. The

cleansed exhaust gases are then released to the atmosphere through a single
stack,



Figure 3.

Recycled fuels storage/delivery system,
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HAZARD EVALUATIGN

Exposure To the hazardous waste mixture being used as supplemental fuel was to
be evaluated. The health effects due to this exposure are as yet unknown.
These mixtures are highly toxic and may often contain carcinogenic or suspected
carcinogenic materials. Percuytanagus abserptign of the ligquid ar vapor, and
inhalation of the vapor were the possible routes of exposure,

During this demonstration, intense exposures of shart duration were of more
concern than the constant Jow level variety., These wauld likely occur during
material transfer from tanker trucks to storage tanks, spills and leaks, and
maintenance activities, such as cleaning filters and strainers in fuel lines,

Analyses of the hazardous wastes used as supplemental fuel during the NIQSH
survey are in Table 1 as provided by the EPA. The major components were
methylene chloride, carbon tetrachloride, chleroform, acetone, hexane, ethanel,
and ethyl acetate,

Bulk Tiguid samples were taken from each batch and submitted to NIQSH for ana-
lysis. Both bulk distillate and head space vapor (8 30°C) were analyzed by
GC/MS. The components identified on the tetal jon chromatogram from the bulk
distillates are presented in Table 2. These analyses identified methyleng
chioride, hexana, and ethyl acetate as major componrents in both batches.
Chlorofarm and carbon teirachloride were also identified as major compounds in
Batch 4.

14



Table 1. Summary of Waste Fuel Analyses for San Juan Cement

Demonstration Burn (weight basisj.

Batch #3 Batch #4
{;ompaund wt % wt %
Water 4.6 8.8
Methanol 11.9 4.8
Ethangl 7.3 3.7
Acetone 9.5 8.2
2=Prapangl 4.5 3.5
Methyiene chloride 17.2 15.8
Hexane isomers 1.3 1.0
3-Methylpentane 1.9 .1
Hexane 5.1 5.5
Chloroform 5.4 7.9
Ethyl acetate 8.7 5.9
Methyl acetate 0.4 0.8
Carbon tetrachloride 2.4 16.1
Benzene 0.2 0.3
Hexamethyl disiloxane ND MA
Toluene ¢.02 G.4
Acrylonitriie 1.0 0.6
Methyl ethyl ketone 0.06 .9
CS-Benzene isomer 1.3 0.4
Cﬁ-Benzene isomer ND NA
Sec-butyl ethyibenzens 1.2 1.5
Xylene isomers 0.2 NA
Dimethylphenol isomer 0.04 NA
1,1'-(1, 2-ethanediol }bis-4-methoxybenzene 0.2 HA
Unknowns i5.4 1.7

15



Table 2.

Components 0f hazarcous wastes used as supplemental

fuel identified by WIQSH GC/MS analysis.

Batch No. 3 Batch No. &
Methanol Methanol
Ethanc] Ethanol
Acetone Acetone
Isopropanal Isopropanal
Ethylacetate Ethylacetate

Methyl acetate
Methylene chloride
CaHyg

2-Methyl pentane
3-Methyl pentane
Methyl ethyl ketone
n-Hexane

Chloroform

CgH12 (Methyl cyclopentane)
Benzena

Carbon tetrachicoride
Butanol

Pyridine

To'luene
N,N-dimethyiformamide
n-Butylacetate

Xylene

Methyl celloscolve

16

Methyl acetaie
Methylene chloride
Cetig

2-Methyl pentane
Z-Methyl pentane
Methyl ethyl ketone
n-Haxane

Chiloroform

CH1p (Methyl cyclopentane)
BanzZene

Carbon tetrachloride
Butanoi

Pyridine

Toluene
N,N-dimethyiformamide
n-Butylacetate

Xylene isomers



CUNTROL TECHNQLOGY

The basic elements of contred technolagy which are implemented to minimize or
eliminate hazards in the workplace are: (1} engineering controls; (2] in-
dustrial hygiene and medical monitoring; {3) training and education that result
in effective work practices; and (4) personal protective equipment.

ENGINEERING CONTROLS

Vapor emissions were conirplled by means of a recycle line and a carbon adserp-
tion bed on the hazardous waste storage/delivery system. Two modes of opera-
tion were availahle for vapor suppression. BDuring normal pumping and kiln down
time, the vents in the storage tank tops were valved to the carbon bed for or-
ganic vapor adsorption prior to breathing to the atmosphere. During the stor-
age tank filling operation, the vents were valved to the recycle Tine to the
tank truck preventing the displaced vapor from escaping to the atmosphere, or
overloading the carbon bed.

INCUSTRIAL HYGIENE AND MEDICAL MONITORING

Worker industrial hygiene monitering for hazardous organic vapor was conducted
by NIOSH during this survey. If San Juan Cement purchases the pperation, this
type of monitoring should be on a routine basis.

WORK PRACTICES

Training employees io follow work practice gquidelines which are safe ang effec-
tive in preventing unnecessary exposure is imperative when handling hazardous
wastes., There was no training program as such at San Juan Cement since this
was a demenstration project conducted by an outside agency. If this operation
is purchased by San Juan Cement for continued use, such training should be
policy.

17



PROTECTIVE EQUIPMENT

Half-mask air purifying respirators with NIOSH-approved crganic vapor cart-
ridges were used when in the hazardous waste storage/delivery area. Best
Neoprene #6797 gloves were usad when performing a task which might resuit in
skin contact with the liguid. Other safety equipment included hard hats,
satety glasses, and safety shoes. The climate discouraged the use of long-
sieeved work tiothing. In more temperate zones they would be required.

18



SAMPLING ME THODOLOGY

EQUIPMENT

Charcoal tube sampling is considered a most reliable and effective method for
determining airborne levels of organic vapors and was the method used to coi-
lect all personal and source samples at San Juan Cement.

Personal, fuli-shift time-weighted average {TWA) sampiing was conducted using
MDA Model 808 sampling pumps. The sampling flow rates were determined by using
50 cc/min  Timiting orifices. Two 150 miligram (mg) charcoal tubes were used
in series for organic vapor sample collection in order to minimize the possi-
bility of breakthrough, and eliminate sampie migration. The entire front tube
served as the sampie adsorbing section and the second fube acted as a break-
through indicator {greater than 25 percent of the total sample in this section
indicates breakthrough), The two tubes ware joined with a short piece of
Tygon(R) tubing, and were connected to the sampling pump with a longer sec-
tion of tubing which allowed for ample freedom of movement for the worker with
the sampling apparatus in-place.

Shart-term personal and stationary source sampling (15 to 30 minutes} was con-
ducted using DuPont P-4000 sampiing pumps. These were calibrated prior to the
survey at a nominai 1.0 Titer per minute {Lpm) flow rate. Spot checks were
made in the field to assure calibration. Organic vapor samples were callected
using the same media configuration as mentioned above.

ANALYSIS

The 13 sampies collected at San Juan Cement and 6 field blanks were submitted
for analysis to UBTL, Salt Lake City, Utah, A1l sample tubes were analyzed
for the presence of methylene chloride, chleroform, carbon tetrachloride, and
N N-dimethylformamide (DMF)}. These compounds were chosen on the basis of the
previcus bulk distillate GC/MS results. The three chlorinated species were

19



chosen because they were relatively abundant in both batchs., The DMF was
chosen as a check on the sensitivity and versatility of the analytical method.

The charcoal tubes were analyzed by gas chromatography with a flame ionization
detector using NIOSH method PECAM 127 with modifications. These modifications
are Tisted in the analytical repori in Appendix A, along with all analytical
results. The detection Timits for the reguested analyses were 0.01 mg per
sample for each analyte.

20



SAMPLING RESULTS

The results of all TWA and source-sampies coliected are presented in Table 3.
A1l sample results were below applicable standards. The only significant expo-
sures Tound were to methylene chloride and carbon tetrachloride. Samples $-1,
5-2, and 5-9 were the oniy ones near or above 10 ppm of either substance. A7l
were personal source samples.

Sample $-1 was collected over a jb-minute period, while the worker was re-
turning approximately 5 gallons of waste collected from various iesks ta the
storage tank. This was accomplished by removing the top cover of the inlet
strainer and manually pouring the waste in. The strainer was also cleaned at

this time.

Sample 5-2 was collected in 15-minutes, while the worker was preparing the
system for start-up. During this time the strainer between the storage tank
and the pump was inspected and the pump was activated for prestari-up recycle
and line pressure adjustment.

Sample 5-9 of 10-minute duration was collected while getting a bulk liquid
sample of Batch No. 4 out of the South storage tank. It was necessary to
return part of this to the storage tank through the iniet strainer. The inlet
Tine was under a slight positive pressure which resulted in a smail spiill upon
opening. Sample $-3 was collected during the performance of a similar task.
Pressure had heen relieved in the line at some time prior to opening and no
spill vccurred, resulting in ng significant exposure. This points cut the
importance of following proper routine work practices. The pressure should
have heen relieved prior to opening this inlet Tine.

Three of the results (samples 5-b, S-6, and S-8) showed breakthrough. An ex-
planaticn is not straightforward. Sample 5-5 was collected during the tanker
truck disconnect procedure after storage tank fi1ling. A spill happened when
the inlet strainer was checked during this procedure, This could have created

21



a large vapor dose which was pulled through the first tube (in a chromato-
graphic fashion) due to the high flow rate, Sample 5-6 was collected over a
long time peried ( 42 mins.) at a high flow rate {1 Lpm). It is possible that
displacement of the chlorinated species could have occurred.

The American Conference of Governmental Industrial Hygienists reconmends that
"when twa or more hazardous subsfances, which act upon the same organ system,
are present their combined effect should be given primary consideration."]
The formula presented in Reference 1 was used to calculate the additive TLUR
foy each sample collected.

(Additive TLVR = €7 + Cg +...+ Gy
TV TLVs TV,

When the sum of these fractions exceeds unity, the TLY for the mixture is
considered as being exceeded.)

Samples P-Z¢ and S-1 both approached the 1imit of unity. Sample S-1 collected
on the same person on the same day as sample P-2, refiects a contributing
short-term expasure to sample P-Z.

Tables 4 and 5 dispiay the ranges of exposure for all analyses and permissible
exposure 1imits.

It was of interest to determine personal exposure to all components in the
vapar phase of these hazardous waste mixtures. By evaluating the exposure to
several abundant substances it was hoped that the exposure to the total mixture
may be arrived at, The total vapor phase compositon could not be determined

in the lahoratory analysis, so an assumption was to be used that it equalled
the liquid phase compositon. However, the magnitude of airborne concentrations
found did not correlate with the known Tiguid phase, and this approach was
abandoned,
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Table 4. Source sample exposure ranges and applicable standards.

Petectable Exposure Standards PPM
Range (ppm) OSHA Ceiling TLV-STEL
Methylene chloride 0.1 - 19 1000 504
Chlovoform ¢.1 - 15 - 50
Carbon tetrachloride 0.2 - 16 Zh 20
Acetone -— -- 1250*
N,N-Dimethylformamide 0.3 - 20

*ACGIH intended change {1981) = 750 ppm

Table 5. Perscnal Tullshift exposure ranges and applicable standards.

Detectable Exposure standards PPM
Range {ppm} OSHA PEL TLV-STEL NIOSH*
Methylene chloride 0.3 - 2.1 500 150 75
Chloroform 0.3 - 0.6 50 10 10
Carbon tetrachloride 0.8 - 3.6 10 5 2
Acetone - 1000 1000** 250
N,N-Dimethyl1formamide 0.4 10 10 --

* Recommended
**ACGIH intended change (1981} = 1000 ppm
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DISCUSSION

The object of this study was to determine the effectiveness of the contral
measures being used at the San Juan cement demenstration in preventing worker
exposure to the highiy toxic hazardous waste supplemental fuels. Control
effectiveness was to be reflected in the results of the industrial hygiene
manitoring. Engineering controls and personal protective equipment were the
centrol technologies used.

In general, law exposures were found to all substances monitored for. The
potential for exposure was greatly reduced by using engineering controls, The
vapor recycle 1ine and the carbon bed im the waste storage/delivery system were
effective vapor phase contral measures. Some work procedures such as cleaning
and inspecting in-iine strainers, and connect/disconnect procedures during the
filling of storage tanks, or some other incident, such as accidental spills, at
times increased exposure potential. In these instances the use of profective
gequipment 1imited or prevented actual exposure., During this survey, the actual
effectiveness of specific protective equipment jtems was not determined. How-
ever, observations indicated that this equipment was praoperly used.

The occurrence of possible increased exposure during normal work procedures and
due to accidental spills indicates the imporiance of training in effective work
practices for safe operation of systems containing hazardous wastes. Since
this was a pilot operation performed by an outside contractor, a formal train-
ing program was not in place.

In order to fully evaluate the protection of worker health using air sampling
data, some information concerning safe exposure limits must be known. In the
case of exposure to camplex and varying mixtures of arganic compounds, addi-
tional knowledge of how these compounds may affect body systems (and hence
exposure 1imits) when they are present concurrently is aiso desirable.

There are two alternate ways of dealing with the hazards from concurrent expo-
sures. These are based on assumptions of additive or synergistic action.
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Either one of these could be used to evaluate the potential exposures at the
San Juan cement demonstration. Many of the hody's systems could be affected
additively by these materials. For example, acetone, ethanol, ethyl acetate,
Z-propanol, toluene, chloroform, and methylene chioride ali affect the central
nervous system. Hexane and methane are both neurotoxic. All of the chlori-
nated compounds, toluene, and ethanol are hepatotoxins., On the other hand, a
synergistic action could alsc take place. The toxic effect of carbon tetra-
chloride is potentiated (enhanced) by the presence of ethano1.2’3

The American Conference of Governmental Industrial Hygienists has recommended
guidelines to follow if additivity is assumed. Table 3 shows this calculation
far the levels found in the present study. As seen, the cummulative TLV is not
exceeded in any case for respiratory exposure. There 1s, however, a paucity

of data concerning the syngergistic action due to exposure to mixtures such as
those encountered during the 5an Juan cement demanstration and how exposure
limits are affected. Overall, there is insufficient knowledge of the specific
mixtures and exposures at this plant to approach either alternative defini-
tively.
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CONCLUSTON

This demonstration project was conducted by the EPA at the San Juan Cement Com-
pany to show whether various hazardous waste mixtures can be disposed of in an
environmentally sound fashion by incineration during the manufacture of cement.
These wastes may contain carcinegenic or suspected carcincgenic materials. The
intent of this NIOSH survey was to determine if these hazardous waste mixtures
coulid be handled in a safe fashion and to determine the effectiveness of the
control technolagies being used to prevent exposure to them,

From the industrial hygiene monitoring resulis, the engineering controls used
far vapor recovery seemed to be effective in suppressing vapor emissicns re-
sulting in low expesure levels, In the instances where exposure potential was
increased, during the performance of certain tasks and when accidental spills
accurred, the use of protective egquipment can be effective. The guestions of
safe handling and minimizing exposure potential are best answered with training
in effective work practices. If this type of operation i5 io continue, at this
facility or at other locations, it is imperative that such training be policy.
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ANALYTICAL REPORT

SUBMITTED TO:
SUBMITTED BY:
REFERENCE DATA:

Analysis of;

February 5, 1982

RE: Seq. 3272-dJ
tas Chromatography

M. Anaptos/HM. Crandall

Ralph Meibos

Methylene

Mettyl Chloride, Chloroform, Carbon
Tetrachloride, Acetone and N,N-Di-
methyl Formamide

Projeot Identification No.: DPSE ECTB

Sequence No.:
Sample(s): 32

UBIL Laboratory No:

3272-d

Analyses: 160

.4

82-00377 through 82-00408

The sample charcoal tubes numbered above were analyzed by gas-
chromatography using NIOSH Method P&CAM 127 with the following

modifications:

Deserption Process
Gas Chromatograph

Column
~Oven Conditions

Other

e

1 hour in 1 sl carbon disulfide con-
taining ! mieroliter/milliliter
toluene as internal gtandard.
Hewletbt-~Packard Model 5731 equipped
with a fleme jionization detector and
accessories for capillary eolumn use,
60m x 0.32 mm I.D. fused silica WCOT
coated internally with 0.25.wm OV-351,
56°C for 4 minutes programmed at 8°C
per minute toc 130°C for 2 minutes
Helium was uaed as the carrier

in the split mode of operalicn with
a split ratioc of 20:1,

UBTL

S20 WAKARA WAY
SALT LAKE CITY,
UTAH 84108

801 581-8267

A DINVEZION OF
THE UM VERGITY OF LITAKE
HEEEARCH IMNSTITUTE

LATTRCINT
BIGE G MEERING
LMY

AESEARCH
LEVELURRENT
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aas

The detection limi;s for the requested gnalytes are listed below.

Analytes mg/sample
Methylene

Methyd-Chloride 0.01
Chloroform Q.01
Carben Tetrachloride 0.01
Acetane 0.01

¥, H-Dimethyl formamide  0.01

The results are tabulated on the following page(s).

Donald D. Dollberg, Ph.D,

Ralph ‘Meibos

Johom 0. Jlutt

donn C, Holt, CIH
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FORM

Pape 1 of _2

Date g tel, tgg
- Agency identification Number 3272~
CorparatesAgency Name NIOSE DPSE ECT3
Address 4676 Columbia Parkway R-5
Cipcinnatl, Ohic 45226
Aftention __M. Anaptos/M. Crandall Telephone 684 4347
Sampling Collestion and Shipment
Sampling Site__San_Juan Cemeat Co. Date of Callection Nov 18, 1981
Date Samples Recsived at UBTL Japuary 12, 1982
Analysis
Method of Analysis el - Fld
Date(s) of Analysis J-2% o 2-2-82
Analytica! Resuls
f50 19 /54 52 73
L Aesulls ™y fsaugle
Field UBTL d
Sample Leb gample [METHYLENE CARBON N, N-NIMETH]
Numter Mumber Type  |CHLORIDE CHLOROFORM | TETRACHLORIDE | ACETONE | FORMAMIDE
786, §2-0037% T 0.05 | 006 O | <00l | <CO |
L?Bal B 2~00374 < .0 <o <70 ool 0.0
775,  B2-00379 0.0.1 0,06 O, 1A < .0l .03
) ‘779" 52 -00350 <00 < g.of < 8.0/ ool | <o.0f
|_798  PB2-00384 <0.0f <o.0l <00 <02l | <o of
¢ 5 B2-00384 o0l | <ol < g, 0 ool | cound
836 [82-00383 <o.0f <g,of <o, df <000 | <00
745 B2-00384 <g.0! <p.6f <o.0! 001 § <p.of
£792, 52-0038Y e o7 .06 Y A o0l <p o/
799 R2-00184 \f o 21 <O <o.0f LOof < 0.0]
¢ 22 B2-00384 Rlank] <0.0f <g.of < 000 ool | c0.0f
¢ saj 3200388  CT C.0Y .03 o - <0.0| <,
Comments
7 e g
Analys! Fi
215y Pevewer f ellel L
Laboratory Snjzlfarwa : (/ﬁ:’ﬁ

520 Wakara Way 7 Salt Lake City, Ulah 84108 / 1-801-581-8267

1,



. . Page 2 of_2
i "
ANALYTICAL REPORT FORM
Date 6-?36 m 22
Agency [dentification Number 3272-J
Analytica] Resulls
N Fesats 70 Jgly
somite 1 tob- | sampie | METHYLEKE CARBON ' N, N-DIMETHY
Number Number Type CHLORIDE |[CULORCTFORM ] TETRACHLORIDE |ACETONE | FORMAMIDE
(773! b2_oo3ed cr <ol < 0.0 <oof <. <00
(88 B2-0039Q 23 .03 Y, < 0.0 0,02
817 . B2-00391 <¢.0f < 0.0 < C.0f Lgol | <00f
811, B2-00397 _o4q 0.0.3 & <p8l | <00!
776 B2-0039 £2.03 <eol <. 0! <o) | <60t
;7945 B2-0039 0,96 <ed! | g4 <00l | <0.0{
_¥77__ R2-0039 0.02 <o, 01 <801 <p0l | <o.0f
(2125 B2-0039 <0t < 0.ef 0.02 <pol| <o.0f
124 B2-00397 < o0 <op| <o <001 <o.¢l
(€14 2-00398 | i o.i% 2. cF L8 <ol <o.df
C 27 B2-003%9 ¢ A0 0.06 0, #f 1<8.0f| <@.0f
(£ 2, f2-0040 g.uf 0.02 0, 1] <O0l| <00f
_C.9 __B2-0040Q1 epf | <ooi < 0.0 <e.0l| <oof
{06, R2-00403 . 00! 0,02 0,04 <e.di] coof
C 4 H§2-00407 <ppl | <ol < 0,061 <oul| <00l
(8163 R2-0044 Q.¢f <g.of 0.0 < 0.0} <0, 0!
810 82-00403 2.0f <o.d{ < g.0f ool <ol
£C 1568200406 W EA o088 .63 <ol <Ppi
| £.152 8200407 0.0f < 0.9} 0.0! <e ol | <oof |
C 52 [B2-00408% Blank| < 0.0f < o018 <00 <0l | ool
Lioit |of Boteclbion | 0.0 0.0 6.0 0.0l | ool
Commenis

520 Waelara Way / Salt Lake City, Utah 24108 7 1-801-581-8267






