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Appendices:

Appendix A — Relevant exposure pathways associated with vermiculite expansion sites and
Vermiculite NW

Appendix B — Environmental samples from the Vermiculite NW site
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Table A1 - Summary of past, present, and future pathways of exposure to asbestos associated with vermiculite expansion at
Vermiculite NW, Spokane, WA

. Past Pathway Present Pathway Future Pathway
Pathway Name Exposure Scenario(s) Status Status SIS
Former workers exposed to airborne Libby asbestos during handling and Complete Not applicable Not applicable

Occupational

processing of contaminated vermiculite

Current workers exposed to airborne Libby asbestos from residual

contamination inside former processing buildings Not applicable Eliminated Eliminated
Household Contact Household contacts exposed to alrbgrne Ll_bby ashestos brought home on Complete Eliminated Eliminated
workers’ clothing
Waste Piles Co_mmur_uty me'.“ber.s (partlcularly_ children) p_laylpg in or otherwise Potential Eliminated Eliminated
disturbing onsite piles of contaminated vermiculite or waste rock
Onsite Soils Current onsite Worke_rs, contractors, or community membt_srs disturbing Not applicable Potential Potential
contaminated onsite soils (residual contamination, buried waste)
Ambient Air Community members or nearby workers exposed to airborne fibers from
plant emissions during handling and processing of contaminated Potential Eliminated Eliminated
vermiculite
Residential Community members using contaminated vermiculite or waste material . . .
. - . ) . Potential Potential Potential
Outdoor at home (for gardening, paving driveways, fill material)
Community members disturbing household dust containing Libby
Residential Indoor asbestos fibers from plant emissions, workers’ clothing, or residential Potential Potential Potential

outdoor waste
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Table A2. Completed and potential pathways of exposure evaluated at the Vermiculite NW site Spokane, WA

PATHWAY ENVIRONMENTAL MEDIA & TRANSPORT POINT OF ROUTE OF EXPOSURE TIME
NAME MECHANISMS EXPOSURE EXPOSURE POPULATION
Suspension of Libby asbestos fibers or contaminated
Occupational dust into air during materials transport and handling Onsite Inhalation Former workers Past
operations or during processing operations
. . . . . Former and/or current
Household Suspension of Llpby asbestos fibers into air from Workers' homes Inhalation workers' families and other Past
Contact dirty clothing of workers after work
household contacts
Suspension of Libby asbestos fibers into air by Community members
Waste Piles playing in or otherwise disturbing piles of vermiculite Onsite, at waste piles Inhalation - Y mel ’ Past
particularly children
or waste rock
Suspension of Libby asbestos fibers into air from At areas of remaining Current onsite workers,
Onsite Soils disturbing contaminated material remaining in onsite contamination at or Inhalation contractors, community Future
soils (residual soil contamination, buried waste) around the site members
Ambient Air Stack emissions gnd fug_ltlve dust from plant Nelghborhood around Inhalation Community members, Past
operations into neighborhood air site nearby workers
Suspension of Libby asbestos fibers into air by
Residential disturbing contaminated vermiculite brought offsite Residential yards or . . Past, present,
. . . . Inhalation Community members
Outdoor for personal uses (gardening, paving driveways, driveways future
traction, fill)
Residential Suspension of household dust containing Libby Past. present
Indoor asbestos fibers from plant emissions, workers’ Residences Inhalation Community members fu?ure '

clothing, or residential outdoor waste
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Appendix B: Environmental Samples

Table B1 - Results of Air Sampling (June 9, 1972 and November 5, 1973)'2 13

Operation Concentration (f/cc) | Date Sampled
Bagging 34 June 9, 1972
Lift Truck Operator 0.4
Redi-Earth Mixing® 5.7
Bagging 19 November 5, 1973
Bagging 15.3
Charging the mixer ° 50.0
Charging the mixer 25.0
Unloading Ore 8.6
Bagging / Forklift Operator 6.1
Bagging 6.8
Sewing and Bagging 6.5

a = mix of sphagnum, peat moss, and vermiculite
b = process consisted of dumping bags of vermiculite and ashestos into the mixer to create an acoustical plaster
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Table B2. Asbestos analysis of soil samples taken April 27, 2000 and September 5, 2001 from

the former Vermiculite NW facility located in Spokane, Washington ***/
Location media Total Asbestos Type
PLM TEM
On-site surface soil ND TR Chrysotile

ND TR Chrysotile, Tremolite
ND TR Chrysotile
TR TR Chrysotile, Tremolite
2% 1.1% Tremolite, Chrysotile
ND ND NA
ND ND NA
ND ND NA
2% - Amosite, Chrysotile
<1% - Amosite, Chrysotile
ND - NA
<1% - Tremolite

drain dirt ND - NA

surface soil | <1% 0.7% Chrysotile, Tremolite- Actinolite
ND ND NA
3+% 0.25% Chrysotile, Amosite

drain dirt <1% - Chrysotile, Tremolite-Actinolite

surface soil | 2% ND Chrysotile
ND - NA
ND - NA
<1% ND Tremolite-Actinolite
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Table B2. (Continued)

Location media Total Asbestos Type
PLM TEM
Off-site surface soil | <1% - Tremolite-Actinolite
<1% - Chrysotile
ND - NA
<1% - Tremolite-Actinolite
ND - NA
ND - NA
ND - NA
ND ND NA
ND - NA
<1% ND Tremolite-Actinolite
Off-site surface soil | <1% <0.1% Chrysotile, Tremolite-Actinolite
Chattaroy , WA <1% - Tremolite-Actinolite
Off-stie <1% - Tremolite-Actinolite
Off-site ND - NA
ND — Not Detected
TR —Trace

NA — Not Applicable
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Certification

This Health Consultation was prepared by the Washington State Department of Health under a
cooperative agreement with the Agency for Toxic Substances and Disease Registry (ATSDR). It
is in accordance with approved methodology and procedures existing at the time the health
consultation was begun.

Alan Parham
Technical Project Officer, SPS, SSAB, DHAC
ATSDR

-~

The Division of Health Assessment and Consultation, ATSDR, has reviewed this public health
consultation and concurs with the findings.

5,5 /MW o

Richard Gillig
Chief, SPS, SSAB, DHAC
ATSDR

g;:da“- /ﬂm

Susan Moore
Team Lead, Consultations Team, EICB, DHAC
ATSDR

33



Vermiculite Northwest, Inc. NAER Preliminary Report

References

! US Geological Survey. Vermiculite Statistics and Information. 2003 February 12. Available from
URL: http://minerals.usgs.gov/minerals/pubs/commodity/vermiculite/.

2 Schneider A. A town left to die. Seattle Post-Intelligencer. 1999 November 18.

¥ Amandus HE, Wheeler R, Jankovic J, and Tucker J. The morbidity and mortality of vermiculite
miners and millers exposed to tremolite-actinolite: Part I. Exposure Estimates. Am J Ind Med 1987;
11:1-14.

* Agency for Toxic Substances and Disease Registry. Preliminary Findings of Libby, Montana
asbestos medical testing. Atlanta: US Department of Health and Human Services; 2001 August
[cited 2002 June 6]. Available from URL.: http://www.atsdr.cdc.gov/asbestos/combined_testing.html.

> Peipins LA, Lewin M, Campolucci S, Lybarger J A, Miller A, Middleton D, Weis C, Spence,
M, Black B, and V Kapil. Radiographic abnormalities and exposure to asbestos-contaminated
vermiculite in the community of Libby, Montana. Enviro Health Perspect 2003
doi:10.1289/ehp.6346. [Available from URL.: http://dx.doi.org/].

® Northwest Insulations Co. Letter concerning ore shipment. 1944 August 9, 1944.

" US Environmental Protection Agency Region 10, Investigations and Engineering unit of the Office
of Environmental Assessment. Vermiculite expansion facilities investigation: region 10. Washington:
US Environmental Protection Agency; 2000 May.

8W.R. Grace & Co. Industrial Chemicals Group. Letter from H.A. Eschenbach to B.R. Neumann of
Washington State Department of Labor and Industry concerning Spokane plant closure. 1974 Feb 11,
1974,

®W.R. Grace & Co. Construction Products Division records. National emission standards for
hazardous air pollutants compliance status information submitted to EPA. May 29, 1973.

%W .R. Grace & Co. Zonolite Division. Facility information from records. No date.

' W.R. Grace & Co. Construction Products Division. Letter from S. Rainer, Spokane plant
manager to Fred Eaton concerning Washington State Department of Labor and Industry
compliance inspection. Nov 7, 1973.

2\W.R. Grace & Co. Construction Products Division. Memorandum to T. L. Lyall from H.A.
Eschenbach concerning Dust Survey Reports—Spokane, Washington and Portland, Oregon. June
23,1972,

34



Vermiculite Northwest, Inc. NAER Preliminary Report

3 W.R Grace & Co. Construction Products Division. Memorandum to T. L. Lyall from R.E.
Schneider concerning State of Washington Health and Safety Report: Spokane, Washington
plant. Jan 14, 1974.

4 Schneider A. Just 23 months hauling ore—and it killed him 36 years later. Seattle Post-
Intelligencer. Dec 22, 1999.

1> Olsen K. Zonolite’s effects outlive plant spokane workers toiled amid vermiculite shipped in
from Libby mines. Spokane Spokesman-Review. March 12, 2000.

18 Us Environmental Protection Agency Region 10. Memorandum to William A. Johns of
Spokane County Engineers from Monica Tonel concerning soil sampling at 1318 Maple Street,
Spokane, Washington. Nov 6, 2000.

17 US Environmental Protection Agency Region 10, Superfund Technical Assessment and
Response Team. Vermiculite Northwest removal site evaluation trip report. Washington, DC:
U.S. Environmental Protection Agency; Dec. 2001; TDD:01-07-0014.

'8 Jed Januch, US Environmental Protection Agency. Personal Communication. May 2003.
19 US Environmental Protection Agency. EPA asbestos materials bans: clarification.

Washington, DC: US Environmental Protection Agency; 1999 May 18, 1999 [cited November 1,
2002]. Available at URL: http://www.epa.gov/asbestos/asb-bans2.pdf.

20 Global Environment & Technology Foundation. Asbestos strategies: lessons learned about
management and use of asbestos. Report of findings and recommendations on the use and
management of asbestos. May 16, 2003 [cited 2003 July 31]. Available at URL.:
http://murray.senate.gov/asbestos/Asbestos_Strategies_Report.pdf

2! perkins JL. Analytical techniques. In: Modern industrial hygiene: recognition and evaluation
of chemical agents. Volume 1. New York: Van Nostrand Reinhold; 1997. p. 382-85.

22 Agency for Toxic Substances and Disease Registry. Toxicological profile for asbestos.
Atlanta: US Department of Health and Human Services; Sept. 2001. Report No.:
PB/2001/109101.

2 Wright RS, Abraham JL, Harber P, Burnett BR, Morris P, and West P. Fatal asbestosis 50
years after brief high intensity exposure in a vermiculite expansion plant. American J Respir and
Crit Care Med 2002;165:1145-49.

35



Vermiculite Northwest, Inc. NAER Preliminary Report

24 Minnesota Department of Health, under cooperative agreement with the Agency for Toxic
Substances and Disease Registry. Health consultation for Western Mineral Products site (a/k/a
Western Mineral Products), City of Minneapolis, Hennepin County, Minnesota. Atlanta: US
Department of Health and Human Services; May 2001.

2% Jed Januch. US Environmental Protection Agency Investigation and Engineering Unit. Draft
study of asbestos contamination of former Vermiculite Northwest/W.R. Grace Vermiculite
Expansion Facility. Washington, DC: US Environmental Protection Agency; April 4, 2003.

%6 Gary Fuher, Spokane County Engineers. Personal communication. June 2003.
2" US Environmental Protection Agency Emergency Response Unit Region 10. Letter to

Spokane County concerning cleanup requirements for the Vermiculite Northwest site. April 26,
2004,

36





