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EXECUTIVE SUMMARY

This document takes the newly released Industrial Hygiene Chemical Vapor Technical Basis
(RPP-22491) and evaluates the chemicals of potential concerm (COPC) identified for selected
implementation actions by the industrial hygiene organization. This document is not intended as
a hazard analysis with recommended controls for all tank farm activities. Not all of the
chemicals listed are present in all tanks; therefore, hazard analyses can and should be tailored as
approptiate.

Detection of each chemical by current industrial hygiene non-specific instrumentation in use at
the tank farms is evaluated. Information gaps are identified and recommendations are made to
resolve these needs. Of the 52 COPC, 34 can be detected with existing instrumentation. Three
additional chemicals could be detected with a photoionization detector (PID) equipped with a
different lamp. Discussion with specific instrument manufacturers is warranted. Consideration
should be given to having the SapphIRe XL customized for tank farm applications. Other
instruments, sampling or modeling techniques should be evaluated to estimate concentrations of
chemicals not detected by direct reading instruments. In addition, relative instrument response
needs to be factored in to action levels used for direct reading instruments. These action levels
should be correlated to exposures to the COPC and corresponding occupational exposure limits
(OELs).

The minimum respiratory protection for each of the COPC is evaluated against current options.
Recommendations are made for respiratory protection based on each chemical. Until exposures
are sufficiently quantified and analyzed, the current use of supplied air respiratory protection is
appropriate and protective for the COPC. Use of supplied air respiratory protection should be
evaluated once a detailed exposure assessment for the COPC is completed. The established tank
farm OELs should be documented in the TFC-PLN-34. For chemicals without an established
tank farm OEL, consideration should be given to adopting protective limits from NIOSH, ATHA,
or developing OELs.

Protective gloves and suits are evaluated for each chemical for which information is available.
Information gaps are identified for some of the compounds and materials. Recommendations are
made for resolving these needs. Based on available information, Silver Shield® gloves are
promising for tank farm applications. However, permeation testing documentation is needed for
the COPC and mixtures for Silver Shield® gloves to evaluate their protectiveness, North Safety
Products is expected to provide the requested documentation. Multiple Tychem® products are
available. There is overlap between chemicals and effective materials. Further hazard
evaluation to determine actual hazards and permeation testing documentation is required to
assess the efficacy of a single Tychem® product for tank farm applications.

All of this chemical specific data is combined into a spreadsheet that will assist the industrial
hygienist in the selection of monitoring instruments, respiratory protection selection and
protective clothing for performing work at a specific tank(s).
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1.0 BACKGROUND

Based on a toxicology evaluation of chemicals of potential concern, a list of chemicals has been
designated as high priority for exposure assessment and control (RPP-22491, Rev. 0). The high
priority chemicals include 1) known and probable carcinogens detected in the waste or
headspace of the waste tanks, 2) chemicals with detected headspace concentrations greater than
10% of the lowest occupational exposure guideline (e.g., ACGIH TLVs, OSHA PELs, NIOSH
RELs, and AIHA WEELSs).

The tank farm action level for airborne exposure is 50% of the tank farm Occupational Exposure
Limit (OEL). The tank farm OEL is the more conservative of the Occupational Safety and
Health Administration Permissible Exposure Limits (PELs), Short Term Exposure Limits
(STELs), or Ceiling Limits (C) or the American Conference of Governmental Industrial
Hygienists Threshold Limit Values (TLVs), STELSs, or Ceiling Limits. When exposures are
measured or anticipated to exceed the action level, exposures will be controlled through
engineering controls, administrative controls and/or personal protective equipment (PPE). For
airborne exposure, engineering controls include ventilation and reduction of emission points.
Administrative controls include posting signs and barriers warning of potentially hazardous
airborne chemical emissions and identifying entry controls and requirements as directed in TFC-
ESHQ-S_IH-D-35. PPE includes the use of respiratory protection when there is an identified
risk that exposure could exceed the tank farm action level.

The tank farm controls for potential direct contact with liquid or solid hazardous waste chemicals
are identified during a job hazard analysis. Engineering controls include remote handling
equipment and rinsing of waste from tank equipment during removal. Administrative controls
include work planning that limits the number of workers in the area with the potential for direct
contact. PPE includes chemical protective clothing when there is an identified risk the chemical
could contact skin.
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2.0 PURPOSE
The three purposes of this document regarding the list of chemicals of potential concern are to:

1. Identify whether the current selected non-specific direct reading instruments are capable
of detecting the chemicals of interest within relevant concentration ranges,

2. Identify the recommended minimum respiratory protection if airborne concentrations
exceed a given concentration (typically the tank farm action limit), and

3. Identify the recommended chemical protective clothing if direct skin contact with liquid
or solid chemical cannot be prevented through other controls.

This document is organized with first a description of the approach used to fulfill the purpose.
This is followed by a summary for instrumentation, respiratory protection and chemical
protective clothing. Attachment A provides specific permeation testing results for dimethyl
mercury. Attachment B provides detailed information for the COPC.

This document is intended as a guide for tank farm industrial hygienists performing hazard
analysis for specific tasks, activities, and operations at specific locations within the tank farms.
Not all of the chemicals listed are present in all tanks; therefore, hazard analyses can and should
be tailored as appropriate. Not all monitoring equipment and protective equipment have
adequate test information available for the COPC. Additionally, new technologies, equipment
that has not been considered (e.g., equipment not yet commercially available or equipment with
limited utility), or new testing may result in recommendations different from those listed in this
document. Therefore, manufacturers should be consulted for the most appropriate choice before
final selection is made.
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3.0 SCOPE

The scope of this document is described in terms of chemicals of potential concern, existing tank
farm direct reading instrumentation, existing tank farm respiratory protection devices for tank
vapors, and common chemical protective clothing and gloves. The COPC as described in RPP-
22491, Rev. 0, are listed in the Table B-1. The instruments considered include the non-specific
direct reading instruments listed below. The list of instruments excludes colorimetric indicators,
electrochemical ammonia and carbon monoxide sensors in four-gas meters, and combustible gas
meters. Respirators considered are those allowed for prescribed protection from tank vapor
exposure by the TFC Respiratory Protection Program, TFC-ESHQ-S_TH-C-05, Rev. C-5. The
maximum use concentrations (MUC) are based on assigned protection factors as listed in the
TEC Respiratory Protection Program (ANSI Z88.2). There are no specific limitations on
chemical protective clothing to consider. However, upon review, Silver Shield® ® gloves and
Tychem® coveralls have reasonable break through times for most chemicals. As this review
evolved, tank farm management requested a more focused review of Silver Shield® ® because
the glove is already in use. Other protective barriers are listed in the spreadsheet if Silver
Shield® or Tychem® are not the most conservative recommendation.

The instruments considered are the:

e ppbRAE photoicnization detector (PID) with a 10.6 eV lamp
TVA 1000B PID 10.6 ¢V lamp and flame ionization detector
e Miran SapphIRe XL infrared spectrophotometer

The respiratory protection devices considered are the:

Scott Supplied air/self-contained breathing apparatus full face piece pressure demand
Scott full face air purifying respirators with 624-MPC-P100 cartridges

MSA full face air purifying respirators with GME-P100 cartridges

3M Breathe Easy PAPR hoods with FR-57 cartridges

The chemical protective barrier materials for gloves considered are:

Silver Shield®
Nitrile

Viton®

Butyl
Chemsoft®
Natural Rubber
Neoprene
Latex

The protective barrier materials for chemical protective suits considered are:

o Tychem® QC, SL, 7500, BR, LV, and TK
o Saranex
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The protective limits considered are time-weighted averages, short term exposure limits, and
ceiling limits from:

¢ American Conference of Governmental Industrial Hygienists Threshold Limit Values
2004

e Occupational Safety and Health Administration Permissible Exposure Limits, 29 CFR
1910. 1000

¢ NIOSH RELs and other OELs identified in Industrial Hygiene Chemical Vapor
Technical Basis, RPP-22491, Draft

¢ American Industrial Hygiene Association (AIHA) Workplace Environmental Exposure
Levels (WEELSs)

10
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4.0 APPROACH

The approach is a literature review of standard industrial hygiene references and manufacturers’
documents. Several references are used to compile the information for each chemical in a
spreadsheet. Any differences in information between references are noted in the spreadsheet.
For this document, testing or experiments are not performed to fill gaps in the available
documentation.

4.1 INSTRUMENTS

Each instrument manufacturer’s published documents (e.g., technical notes) are reviewed to
determine its detection capabilities. If the chemical could be detected, an X is placed in the
spreadsheet in Table B-1.

For the ppbRAE PID, if the chemical would be detected with a lamp other than the 10.6 eV
lamp, it is noted in the spreadsheet. If the PID manufacturer’s information did not specifically
address the chemical, then other references are reviewed to determine if the ionization potential
is less than 10.6 eV, indicating the chemical would likely be detected. This is noted in the Table
B-1 and footnotes. Relative response to the chemical is not considered in this review.

For the TVA1000B, Table B-1 is marked with an X only if the chemical is listed in the
manufacturer’s technical notes with a response factor for the FID. There are flammable
chemicals on COPC that have not been tested by the manufacturer for FID response. This
information is not noted. The TVA100B PID information is listed similarly as stated for the
ppbRAE with a 10.6 eV lamp.

For the SapphlRe XL, if the chemical is not found in the manufacturer’s published chemical
library, then it is so noted in the spreadsheet. However, the SapphIRe XL can be customized for
some chemicals that are not in its library. Consultation with manufacturer’s technical
representatives is recommended for custom options to optimize the SapphIRe XL for tank farm
applications.

4.2 MINIMUM RESPIRATORY PROTECTION

NIOSH recommendations for minimum respiratory protection are used based on the selection of
respirators currently available at the TFC. Maximum Use Concentrations (MUCs) are added as
applicable. Conditions requiring respiratory protection are anticipated personal exposure
concentrations exceeding the TFC OEL. If there is no TFC OEL, then the NIOSH
Recommended Exposure Level (REL), STEL or C is referenced. For one chemical, the AIHA
WEEL is referenced where no other U.S. consensus standard is available. For three chemicals,
an independent toxicology panel (ITP) has estimated OELs. This ITP is commissioned by
CH2M HILL to participate in development of RPP-22491. These estimated OELs are not
available as of the date of this document issue. If there are no OELs available to reference, the
default airborne concentration is stated as any detectable concentration in a full shift sample
collected and analyzed using NIOSH or OSHA approved methods. For chemicals that didn’t
have a NIOSH recommendation, full face supplied air/SCBA is the default minimum respiratory
protection recommended. Results of this review are noted in Table B-1.

11
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4.3 CHEMICAL PROTECTIVE GLOVES AND SUITS

Chemical protective clothing providing resistance to permeation, penetration and degradation is
recommended if the liquid or solid chemical has a potential to contact unprotected skin during
the course of performing a task. The American Society for Testing and Materials (AS TM) has
devised a standard test method for permeation resistance, This test determines the breakthrough
time and steady state permeation rate of chemicals through a sample of the protective barrier at
room temperature. All chemicals will eventually permeate protective clothing. In general,
higher than normal temperatures will result in a shorter time to breakthrough. Increasing mil
thickness of protective materials will increase time to breakthrough for the chemical.

The ACGIH, TLVs and BEIs booklet (2004) is used to identify COPC with “skin” notations. A
“skin” notation is considered by ACGIH when, repeated dermal application studies have shown
significant absorption or systemic effects following exposure. The notation also alerts the [H
that overexposure may occur following dermal contact, even when airborne exposures are at or
below the OEL. In Table B-1, an “A” is placed in the Skin column referring to the potential
significant contribution to the overall exposure by the cutaneous route, including mucous
membranes and the eyes, either by contact with vapors or, of probable greater significance, by
direct skin contact with the substance. An “NF” in the Skin column in Table B-1 indicates
information on the cutaneous route is not found in the reference. For these substances, chemical
protective clothing is reviewed and added to the proceeding columns. A dash in the Skin column
indicates cutaneous route is not noted as a significant contributor to overall exposure. If
information on chemical protective clothing is available, it is placed in the proceeding columns.
If testing information is not available for a chemical, then testing for chemicals from the same
subclass is noted. This is not a predictor of permeation resistance, However, permeation testing
information on related chemicals in the same subclass may at least rank alternative chemical
protective materials as to their probable chemical resistance.

For the purposes of this document, recommendations assume contact with the chemical.
Estimated break through time is based on permeation testing for the material totally immersed in
the chemical at room temperature. The recommendations are intended only as a guide. The
suitability of each product must be determined by an industrial hygienist performing a hazard
analysis based on knowledge of the chemical source term and task for the particular waste tank at
the TFC.

The Oklahoma State University (OSU) Chemical Guide is used as an initial reference to
determine if there are one or two protective materials commonly recommended for the COPC.
This guide considers four types of gloves and two chemical suits. The guide states permeation
times that are the lowest (most conservative) of the resources consulted.

After initial review of the OSU Chemical Guide is completed, manufacturers’ specific guides are
reviewed for updated information on breakthrough times. These included the Dupont,
Permeation Guide for Dupont™ Tychem® Protective Fabrics (January 2003), and the North
Safety Products EZGuide®, version 2.2. The emphasis of this focused review is to find the
protective barriers that afford the best protection for the greatest number of COPC. With the
exception of dimethyl mercury, actual permeation test results are not reviewed. The results of
this focused manufacturers’ guide review are noted in the Table B-1.

12
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5.0 SUMMARY

A separate summary is provided for instruments, minimum respiratory protection requirements,
chemical protective gloves and chemical protective suits.

5.1 INSTRUMENTS

Most of the COPC can be detected with at least one or more of the four direct reading
instruments evaluated. Of the 52 COPC, 34 can be detected by at least one instrument and 3
more could be detected with a PID equipped with an 11.7 eV lamp. There are 15 chemicals of
potential concern that are considered not detectable in the referenced manufacturers’ documents
for the instruments. The results of the review for the COPC list are summarized in Table 5-1.

Table 5-1. Instrument Summary for Chemicals of Potential Concern.

Instrument detection summary | Carcinogens (24) | Non-carcinogens (28) | Total COPC (52)

Detectable by at least one evaluated 17 17 34
instrument (PID with 10.6 eV
lamp, FID, IR, Jerome® mercury
analyzer)

Detectable by PID with 11.7 eV 2 1 3
lamp

Not detectable with any evaluated 5 10 15
instrument or PID with 11.7 eV
lamp

Of the 52 COPC, 23 can be detected by the ppbRAE PID with a 10.6 eV lamp. The SapphlRe
XL infrared spectrometer can detect 20 and the TVA1000B FID can detect 12. The Jerome™
Mercury Analyzer can detect mercury and dimethyl mercury (as mercury). The results are
summarized in Table 5-2.

Table 5-2. Summary of Detection by Photoionization Detector, Flame Ionization
Detector, Infrared Spectrometer, and Gold Film Mercury Analyzer.

Instrument Carcinogens Non-carcinogens Total
PID with 10.6 eV lamp 13 10 23
FID 8 4 12
IR 12 8 20
Gold Film Mercury Analyzer 0 2 2

Note: Some chemicals can be detected by multiple instruments.
5.1.1 Instrument Recommendations

The current use of PIDs with 10.6 eV lamps provides an effective method to screen for a
majority of the COPC. Changing several PIDs to 11.7 eV for monitoring at tanks that contain
one of the three COPC that can only be detected by a PID with an 11.7 eV lamp should be
considered. Changing all PIDs to the 11.7 €V lamp is not recommended due to the shorter
operational life for these lamps. Further discussion regarding detection of specific chemicals
with instrument manufacturers is warranted. The SapphIRe XL library can be customized to
detect more chemicals than those in the standard library, In addition, other instruments,

13
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sampling or modeling techniques should be evaluated to aid in assessing work area conditions
and effectiveness of controls when real time detection is not possible. Relative instrument

response for the COPC should be evaluated and factored in to instrument specific action levels
used for screening for the COPC. Implementation of the new tank farm procedure Evaluation

and Procurement of Industrial Hygiene Monitoring Instruments (October 2004) should provide a
consistent approach for instrument selection.,

5.2 MINIMUM RESPIRATORY PROTECTION

If engineering and administrative controls cannot adequately control airborne chemical
exposures below the tank farm action levels or during the period of testing engineering controls
for effectiveness, respiratory protection is required.

52.1 Action Limits, QOccupational Exposure Limits and Other Protective Limits

The tank farm action levels are 50% of the tank farm OEL, which is the more conservative
between PELs or TLVs. If there isn’t a PEL or TLV, the National Institute of Occupational
Safety and Health (NIOSH) Recommended Exposure Limits (RELs) or the American Industrial
Hygiene Association (AIHA) Workplace Environmental Exposure Levels (WEELs) are provided
to give an indication of protective exposure concentrations. If there are no protective limits
available in these references, the default airborne concentration is stated as any detectable
concentration in a full shift sample collected and analyzed using NIOSH or OSHA approved
methods. The number of each chemical type and corresponding protective limit is provided in
Table 5-3. For this summary, the protective limit is only counted once and in the following
order: OSHA/ACGIH, NIOSH, and AIHA. The tank farm contractor is required to comply with
DOE O 440.14, including compliance with OSHA and ACGIH protective limits. In RPP-22941,
more conservative protective limits are considered for establishment of the non-carcinogen
COPC. In RPP-2294, protective limits are not considered for establishment of the carcinogen
COPC. In general, if a carcinogen is detected or expected at any congentration in the headspace
of any tank, it is added to the list of COPC.

Table 5-3. Summary of Protective Limits for COPC,

Type of Protective Limit | Carcinogens (24) | Non-carcinogens (28) | Total (52)
QOSHA/ACGIH 20 21 41
NIOSH 0 2 2
AIHA 0 1 1
Default to any detectable 4 4 3

14



RPP-23074 Rev. 0

522 OEL Recommendations

The list of COPC and associated tank farm OELs, including those for carcinogens, should be

placed in TFC-PLN-34 and updated periodically as OELs change. Consideration should be
given to adopting protective limits from NIOSH and AIHA for the three chemicals that are
lacking an OSHA or AIHA protective limit. There are three OELs that have been estimated by
the Independent Toxicology Panel (ITP) that are not available at the date of this document issue.
These OELs and the rationale for estimation are expected to be provided by the ITP. The ITP
estimated OELs should be considered for adoption as tank farm OELs. The TFC-PLN-34 and
this document should be updated accordingly.

523 Respiratory Protection Selection Guidance

At tank farms, respiratory protection is required for measured or anticipated exposures above the
tank farm action level of 50% of an OEL. For the list of 24 carcinogens, all but one chemical
requires full face, self-contained breathing apparatus or supplied air with positive pressure
demand (FF/SCBA/SA) if exposures are measured or anticipated to exceed the action level as
described in section 5.2.1. Of the 28 non-carcinogens, 21 require FF/SCBA/SA if exposures are
measured or anticipated to exceed the action level. Tables 5-4 summarizes the respirator
selection based on NIOSH guidance. If NIOSH guidance is not available for a particular
chemical, the default is FF/SCBA/SA. Maximum use concentrations (MUC) are based on
assigned protection factors found in TFC-ESHQ-S_TH-C-05, Rev. C-5

Table 5-4. Summary of Respirator Selection for COPC Exposures at Action
Levels.

Type of Respirator Carcinogens (24) Non-carcinogens (28) Total (52)
FF/SCBA/SA 23 21 44
FF/APR/OV/NH3 1 7 8

524 Respiratory Protection Recommendations

Required use of respiratory protection is based on qualitative estimated exposure assessment
and/or quantitative exposure assessment with a level of certainty that will be protective of the
workforce. The reliability of qualitative and quantitative exposure assessment is critical.
Procedures providing guidance on job hazard analysis and employee job task analysis should be
enhanced by development and implementation of procedures on performing baseline hazard
assessments and qualitative exposure assessment. Implementation of TFC-PLN-34 should result
in a reliable quantitative exposure assessment. TFC-PLN-34 could be enhanced by development
and implementation of a procedure on performing statistical analysis. In the absence of reliable
exposure assessments, the use of supplied air respiratory protection is appropriate and protective.

53 CHEMICAL PROTECTIVE CLOTHING

If engineering and administrative controls cannot adequately control direct contact with
chemicals, then chemical protective clothing (CPC) must be selected. The selection of CPC that
predominately protects for most of the COPC is Silver Shield® for gloves and some form of

15
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Tychem™ material for suits. The information presented in this document is intended as a guide.
Actual work conditions should be evaluated by a competent industrial hygienist to determine the
whether protective clothing should be used and what type of protective clothing is needed.

5.3.1 Chemical Protective Glove Selection

Upon review, Silver Shield® protects at some level for contact exposure 1o the majority of 17
COPC with dermal absorption hazards. In some cases, there are multiple glove types that offer
protection. In cases of multiple gloves offering protection, Silver Shield® has the greatest break
through time in most cases. While in cases where Silver Shield® did not have the greatest break
through time, it has a break through time of at least four hours. To summarize the selection of
chemical protective gloves, only one glove type is counted per chemical and in the following
order: Silver Shield® followed by other glove types. It should be noted that the reference for
dimethyl mercury break through times is the testing documents provided by North Safety
Products in Attachment A. Table 5-5 summarizes chemical protective glove selection.

Table 5-5. Summary of Chemical Protective Glove Selection for COPC with Dermal
Absorption Hazard.

Carcinogens with Dermal | Non-carcinogens with Dermal | Total
Type of Glove Absorption Hazard (7) Absorption Hazard (10) (17)
Silver Shield® 7 5 12
Other 0 2 2
Further Testing of Silver 0 3 3
Shield® Needed*

*Chemicals that have not been permeation tested by Silver Shield, but chemicals in the same subclass of chemicals
that have been tested. This is not a predictor of permeation resistance for the untested chemical.

5.3.2 Chemical Protective Suit Materials

Multiple Tychem® materials, commonly known as tyvek®, protect at some level for contact
exposure to over half of the COPC. Of the 17 COPC that are noted with dermal absorption
hazards, 14 COPC have permeation testing indicating at least one Tychem® material offering
protection. Three other COPCs have permeation testing of a chemical in the same chemical
subclass. This is not a predictor of permeation resistance for the untested chemical.

5.4 CHEMICAL PROTECTIVE CLOTHING RECOMMENDATIONS

When planning work that includes risk of direct chemical waste contact, specific glove and suit
products should be researched and identified that will protect against the wastes in the specific
tank. It is important to consider clothing construction and material thickness and have direct
communication with technical support from the glove and clothing manufacturers prior to
procurement and use of a product. Review of actual permeation testing records is recommended
as differences have been noted between actual testing documentation and information published
in barrier material guides for dimethyl mercury. Specific material permeation testing for COPC
that have not been previously tested and for the mixture of tank waste materials is recommended.
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Safety Products

DATE: September 9, 2004
TO. Eldon Buriett

FAX (509) 3736208
PAGES: 6 (Including this page)
‘RE: Dimsthyl Meroury
Dear Bidon'

Enciosed are test reports on various North gloves against Dimethyl Mercury. As [ told

you over the phone, there is some- cotitradicting data on Dimethyl Mercury versus the

Silver Shield and Silver Shield Lite gloves. The specification for the Silver Shield gloves
that were tested was 4 mils, althougb the specimens vesied ran thicker at 5 mils. The

Silver Shield Lite gloves were 3 mils. The Silver Shield gloves that we manufacture now
are 2.7 mils. Becausé of the deviation between the two tests, we recommend that

customers perform their own testing to detsrmine compatibility,

We currently manufacture gloves, sleeves, booties, aprons and coet aprons with Sivier
Shield material. We alsa have the capability to manufacture bags out of the material,
provided that the customer purchase the reguired dies. 'We do not mamufacture any suits
with the Silver Shield materfal.

If you have any questions, or need additional mformauon, please feel free to contact me
pither by phone at (843) 308-7935 or e-mail at lisa.ri safety.com.

Sincerely,

Jualip

Lisa Rizzo
TProduct Manager, Hand Protection

W495:E  H081 6

wal

Les .
o
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pg WLOL o - e
2T\ REPORT RUCTITEn .l
. R o s E o
\Q_W INTERTEK TESTING SERVICES - o
= lNQUSTﬁiAL FARK - . CORTLAND.NEW YORK 33§_¢5 o “
'ngER NO.: 197017245 REPORT NO [9717245-002 DATE: Seprember 17, 1997
RENDERED TO:
DARTMOUTH COLLEGE

6216 CLEMENT WEST ] .
HANOVER, NH 03755 @ Y

ASTM F739-96 FERMEATION TEST

MATERIAL NAME: North Sifver Shield Glove | TEST TEMP.; 22°C
PRIOR CONDITIONING: None . TEST DURATION: 4 Hours
SHALLENGE CHEMICAL: Dimerhyl Mercury hEvEL CONCENTRATION: 100%
LHaMICAL SOURCE: Alfz Atsar ) CaS NO.: 5528-74-8
TEST DATE: O8/28/97 SAMPLE RECD: 08/06/57

TEST RESULTS CELLY ) CELL2 | CELLI | AVG | STD DEV

_ ACTUAL BREAKTHEROUGH TIME {min,) - ssaf | wpae | s2e0 | »240 0.0

¥ N RMALIZED BREAKTHROUGH TIME (min.] | 240 | 240 240 | »240 0.0
| (Lhiing BT oriteria of 0. kegfont*min)
| PERMEATION RATE: ug/em*min <01 ] <01 <0.1 «d.1 0.0
'@ Swmadvgtate tate ' Macdmum rate ) A
_IT AREA WEIGHT {g/m’) g | 8 LSRR A 13

SAMPLE THICKNESS (mils) 3 L 5 5. 5 . G0
2CSIFICATIONS OF METHOD | 1 Calls; Intermittent TYPE OF CONTACT Contineeus
Eplasgh Collection
42 LYTICAL TECHNIQUE GC COLLECTION MEDIUM | Ethyl Ether
SAMPLING FREQUENCY 15 Mlnutes MIN, DETECTION LIMIT |ippm
CADMICAL STATE Liguld ' MIN. DETECTABLE RATE | 0.7 ugern”min

Report Approved byt

Lo b

I.‘__‘.\'-‘F-G PR < -—n'f.-‘\-{’:...,-
Catherine Dodgen
Sepior Project Enginee:
Performancs Group

~gineerChermist
whmrmanes Group

3

3
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REPORT
INTERTEK TESTING SERVICES

INDUSTRIAL PARK CORTLAND, NEW YORK 13045

SRDER NO.: 197028977 REPORT NO. ]19728977-001 DATE: December 23, 1997
RENDERED TO:
NORTH SAFETY PRODUCTS
4090 AZALEA DRIVE -
CHARLESTON, SC 29413
ASTM F739.96 PERMEATION TEST

VATERIAL MAME: Silver Shield LITE/ Model #0120CE:  TEST TEMP.; 22°C

PRIOR CONDHTIONING: None TEST DURATION: 8 Hours
~SHALLENGE CHEMICAL: Dimethyl Mereury CONCENTRATION: 95%
ZHEMICAL SOURCE: Aldrich (@ CASNO. 393-748
TEST DATE 12/17/97 5 | SAMPLE RECD: 12/01/57
L TEST RESULTS | cErry | cElrs | CELL3 | AVG | STDDEV
ACTUAL BREAKTHROUGH TIME (rmin.) 3 | =5 <13 20 7
C WOAMALIZED BREAXTHROUGH TIME (min.) 435 3 <13 (ﬁ 14
. {Using BT criteria of 0.1 uglond® “min) _ _
FOEPMEATION RATE: egfem®™min - |7 o022 | 08 | 23 | a8 {7 oo
2 Steady state cdte v Maximum rate .
USIT AREA WEIGHT (#/m*) . ‘ 88.7 547 702 67.9 23
‘ SAMPLE THICKNESS {mils) . ‘ 3 3 3 3 0.0
SO DIFICATIONS OF METHOD | 17 Celle: Intermitzent TYPE OF CONTACT Continuous
Splash Callection
_' ANALYTICAL TECHNIQUE &C COLLECTION MEDIUM Ethyi Ether
5AMPLING FREQUENCY - 30 Minutes MIN. DETECTION LIMIT | 1.0 ppm
CHIMICAL STATE Liquid . | MIN. DETECTABLE RATE | 0.1 ugrom™min
| . chorLApp.mvcd bV‘
: i . (\! -
G . C‘*‘-j"‘\ 'fg . V("Cfa.,
Srian Brin ‘ ' Catherine Dodgen
!“:ng_!’neer/ Chemist Senjor Project Engineer
Ferfermancs Group _ . : Performance Group
J
Ah indapandant argantation. weaiing for safaty. performancs, snd sarification,
- —— em—
gummmg_mojm 1‘1?-;‘"’ M.’n‘:_«_d u?:benu Repora wa ns;mmd for waplutive uwy ot lhe eiane

9 ot v
and 10 the gornDrehonsivandss of The 168%r, ATEMINNIOAN Of furvers madE, Na quotafions T reporty or vee Al lg’g' nwme %
PUIMITIed azceNt 4 sapressly suthenzad by (T5 In wrlting,

TLAS O WLLE 2001 438

£ :
[P L :
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REPORT
INTERTEK TESTING SERVICES

38933 U8 ROUTE 11

CORTLAND, NEW YORK 13048

ORDER NQ.: 197028877 REFORT NOQ. [9728077-002 DATE: December 23, 997
- RENDEREDTO: - - . |
" NORTH SAFETY PRODUCTS
4050 AZALEA DRIVE
CHARLESTON, 5C 29415

ASTM F739-96 PERMEATION TEST

MATERIAL NAME: North Viten Model #F-101,
PRIOR CONDITIONING: None

CHALLENGE CHEMICAL: Dimethy] Mercury
CHEMICAL SOURCE: Aldrich

TEST TEMP.: 22°C

TEST DURATION: @ Hours
CONCENTRATION: 95%
CAS NOQ.: 583.74-8

TEST DATE: LH/L7/%7 LEVEw SAMPLE RECTD: 12/02/97
\
| TEST RESULTS CELL1 | cpu2 | cEu 3 | AVG | STDDEV
‘ ! ACTUAL BREAKTHROUGH TIME (min.) <3 <13 <3 <15 0.0
| ORMALIZED BREAKTHROUGE TIME (min) | <15 | - <I5 <ls <15 | 00
xgi (Lising BT eritericaf 0.1 wglend *nin), L o - S
"1 DERMEATION RATE: ugiem®min 6.06 332 1 167 is.6 13.7
¢ Steadv state raté v Maximum rate
_ LNIT AREA WEIGHT (g/m?) 330 572 329 T4 23
| SAMPLE THICKNESS (mils) 1 12 i 1 L
MODIFICATIONS OF METHOD | [ Celis: Intermittent TYPE OF CONTACT Concinuous
' Splash Cotlection
. AHALYTICAL TECHNIQUE GC 1 COLLECTION MEDTUM Echyl Ether
SAMPLING FREQUENCY 30 Minuies MIN. DETECTION LIMIT | 1.Oppm
| CHEMICAL STATE Liguid | MIN, DETECTABLE RATE | 0.1 ug/em®min
d by: Report Approved by:
N 0 /’j - .
C:m(m__ ak 4%%‘-_
1ok Brown Catherine Dodgen
Enginezr/Chermist

Senigr Project Enginesr

Pirlormance Group Petformance Group

J

AN Nigeeengent erganizatien testng tar safaty, oarformance, ang camification,
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All servicas undercaken subject 10 the falbadng gesersl patey: Rapoms 1ta tubmutied (o0 axciusive uts ot the
chama ta whom they ars addreased, Thelr significenon ‘it dubjser (o he adéawacy MAd repraseftarive
chargctesr of The 1a/fgies NG [0 the comorehpnsivaness of 1ha (8815, axyminationd. of sureays mads. No gudtations
from reborss or use of [T8'r nare it permted 1x¢ep? a1 txproxbly auvtnarized by TS 10 wming.
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TRI{ Envitonmental, lng, Flaname J105T01

8063 Bee Cavas Road

Austin, TX 78733 - Methed Standsrd : ASTM F738-86
Phone: (512)263-2101 3

Matsrig Log No.: 87105-163.01

Morth Safety Produsts
4080 Azalea Dr. Test Dalg 9/8/97
Chadeston, SC 20415 N
) - (I A
. Q_NC:Data .
PERMEATION TEST REPORT
" Mstedal Nams North By 14 Glove Test Femperature ' 27 deq €
~oaditioning | Nofe TestDuraton ; . 2 Hours
Cramicat- _Dimathy Me?cmy . Coneentration 33 % :
Rource Aldrich CAS Mo, © 803.74-8
i - | -
; TESTRERULTS CELL 1 : CELL2 CELL3 ANatRgR Std. Dev.
A¢tual Breaxthrough ! 4§ et <15 13 0
1 (!:meiﬂmmdual ’
1 Fonnalized Breakthrough ; as’ I 1 7 s ‘ AR Y T LEVEL
L  —fitme i mintest
i, Maximum Detectabie Rate 358 32 130 220 07
[ fugfermt min)
{ it Arex Weight (p/em3) 0.0481 Hod11 00418 q.Lid08 0.0008
«f_ Sample: mmknmi_oom B : 14 13 13 .47

shoifications of Method
Aratical Tachnique :

Z:mplng Frequency ;

i ernical physical State ; -

Tyoe of chemizal gontact ;

Crlection medium

wtiumumm detection kmit <

Mitimum detsctable rate ;

1 Celis

Gas Chromatography/Mess Spactrometer; Furge and Trap

Every 15 rmnutﬁ for the first hoyr of the test: every 30 minutes mereaherfor the dummn of the rest

Uguid

Continuoue

2mb. Methanei

3.40 nem

0.003 yefem2min

Fhat gt Sartrod Som lesing pefiomd M saoortiiaze win ASTM Sisndens BI04 rm.h.ummmummmum TS Ew it lnl, 1. sl

T Ligy PeY

wichac By e Luterof I inatacelagbinal the bt Shemizal The yawr shevkd e app y 2 bewl canditions i g W

ey O mapenalior xluu Inleipnm eYpacuy,

<3
-

HLG E WUELE 43
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TRt 7 Environmentel, Inz. Flansme : JI05TO1
9063 Bes Caves Road .
Austin, TATE e Wethod Standard . ASTM FI38-06
™ Phene ! (§12) 263.2101 ) »
% Material Log'No. @ 87 105-163.04
North Safaty Products
4090 Azalea Dr. Test Date ; 0/8M7
Chareston, SC 29415
Alshgt SCDa, -
PERMEATION TEST REPORT
Meterial Name North Butyl B131/9 Glovs Test Temperoture | 27 deg.C_
rondtisning : _None Test Duratian 8 Hours
Ehamicel:  Dimethyl Mergiey i Concentraton: _ Ba%
Seurce: Atk CAS No.: 503748
TESTRESULTS CELLY CELL2 _ICELLY Avetsge Std. Dev,
£etual Breakthrough @ 1§ 218 5 LRt [
‘;} rarmelized Breakthrough:| - <8 - s S s | ens S o | LEuEs
Keadmum Detectable Rats :wa 2 . [ 280 124
[ 2*min
Linft Ares Weight (evem) 0.0401 D041 G018 0.0408 ‘ 80006
|_Sumpls thickness (6017 13 54 2 13 Y
Mo Jficationy of Method: 17 Calis
Analtical Teehniqua | Gas Chiomategraphy/Mass S pectromatet; Purge and Trap

Szmipling Frequendy Evaty 15 minutes for the first hour of the test, every 30 minutes thereaftar for the durgtion ot the test
Gt ermicsi physioat state - Lguid L ' '

Tyye of chemicel contact:  Coninuous

Catzcion medium 2mi, Methana!
htiranum detection fmi 0.40 pom
thirimum delectable rate; 0.003 ugicm2 min

“Tiais dute w1 duciveet v seiting pevicrimed in escarmiency Wilh ASTH Sindary ATI0-00. Thass sl wars pdrbomed v leboraicry serdiiong, TRI/ Environmnisl, b et
)-wﬂh‘a A puarnnives pretoction proviied by e LB of I3 milerial sainat the esisd Smmiodl, Ther yaer $i5cUl setorn v Spplicabilty of sl conlicng whon ssbsssing e
sutiaiiy of mabari! v sciual anicipaied epare,

g 1,55 0N WARST BOOT ' ¢3S
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ATTACHMENT B. INSTRUMENTATION, OCCUPATIONAL EXPOSURE LIMITS,
RESPIRATORS AND CHEMICAL PROTECTIVE CLOTHING DETAILS
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