
Memorandum       27 January 2012 

 

From:  Robert Benson, Ph.D   

 U.S. EPA, Region 8 

 Denver CO 

 

To: Diana Wong, Ph.D 

 Designated Federal Officer 

 Science Advisory Board 

 U.S. EPA 

  

I understand that the SAB has requested additional information on the industrial hygiene air 

sampling results on which the exposure reconstruction is based in Appendix F of the External 

Review Draft of the Toxicological Review of Libby Amphibole Asbestos currently under 

review.  Pursuant to that request, attached are files of the air sampling results (attachments 1 and 

2). 

 

In addition while we were compiling these data, we discovered that Figure F-1 has errors in the 

placement and the units of the legend.  The corrections to the figure are described in attachment 

3. 

  



Attachment 1:  Air sampling data from trionizing operations at the O.M. Scott Fertilizer 

Plant in Marysville, OH from 1972 to 1994. 

Description of operations: The trionizing department included jobs from the entry of 

vermiculite into the plant, through final product.  These were: track at raw material entry and 

production jobs of screen/mill, dryer (2), expander, blender, resin, clean-up and feeder, Workers 

rotated through the various jobs within the department.  Overall rotation among jobs reported in 

the 1980 Lockey et al. study was verified by the focus groups. 

Plots of the measurements over time were made for individual trionizing jobs.  Based on these 

plots, it was determined that all IH sample results from the various trionizing production jobs 

(screen/mill through feeder) followed the same general distribution and should be combined.  

The track job included two very different work activities: unloading rail cars containing 

vermiculite (track unload) and general track work such as bringing in the rail cars, and 

monitoring discharge (track other).  The two track job activities (unload and other) had a 

substantially larger range of sampling results and were treated separately.  

(Source:  External Draft Toxicological Review of Libby Amphibole Asbestos, Appendix F: 

Marysville, OH Worker Occupational Exposure reconstruction) 

Industrial hygiene sampling for airborne fibers using membrane filters at a sampling rate of 2 

L/min was initiated in the facility in 1972.  Before 1976 industrial hygiene personnel with a 

sampling device followed an employee.  After 1976 fiber levels were measured by personal 

breathing zone sampling.  Collected samples were analyzed by phase contrast microscopy. 

 

Tables are provided for air sampling results for each of the job categories:  Trionizing 

production jobs (Table 1), Trionize track –unload (Table 2) and Trionize track – other 

(Table 3). 

 

Table 1:  Industrial Hygiene Sampling Results for the Trionizing Operation – 

production jobs (screen/mill, dryer, expander, blender, resin, clean-up and 

feeder).  

Reported sampling results are based on phased contrast microscopy (PCM) fiber 

counts and reported as fibers/cc. 

Year of sample Department 
Sampling results 
(fibers/cc) 

1972 Trionize (expander) 2.1 

1972 Trionize (expander) 1.4 

1972 Trionize (expander) 1.4 

1972 Trionize (expander) 1.9 



Table 1:  Industrial Hygiene Sampling Results for the Trionizing Operation – 

production jobs (screen/mill, dryer, expander, blender, resin, clean-up and 

feeder).  

Reported sampling results are based on phased contrast microscopy (PCM) fiber 

counts and reported as fibers/cc. 

1972 Trionize (expander) 1.9 

1972 Trionize (expander) 2.1 

1972 Trionize (expander) 2.1 

1972 Trionize (expander) 8.3 

1972 Trionize (expander) 8.3 

1973 Trionize (expander) 0.2 

1973 Trionize (expander) 0.3 

1973 Trionize (expander) 0.6 

1973 Trionize (expander) 0.6 

1973 Trionize (expander) 0.6 

1973 Trionize (expander) 1.2 

1973 Trionize (expander) 1.2 

1973 Trionize (expander) 1.2 

1973 Trionize (expander) 1.5 

1973 Trionize (expander) 1.5 

1973 Trionize (expander) 1.5 

1973 Trionize (expander) 1.5 

1973 Trionize (expander) 1.5 

1973 Trionize (expander) 1.8 

1973 Trionize (expander) 1.8 

1973 Trionize (expander) 2.1 

1973 Trionize (expander) 2.4 

1973 Trionize (expander) 3 

1973 Trionize (expander) 3.1 

1973 Trionize (expander) 3.7 

1973 Trionize (expander) 4 

1973 Trionize (expander) 4.1 

1973 Trionize (expander) 4.3 

1973 Trionize (expander) 4.3 

1973 Trionize (expander) 4.6 

1973 Trionize (expander) 4.6 

1973 Trionize (expander) 6.1 

1973 Trionize (expander) 6.4 

1973 Trionize (expander) 6.7 

1973 Trionize (expander) 6.7 

1973 Trionize (expander) 7.9 

1973 Trionize (expander) 8.2 

1973 Trionize (expander) 8.8 

1973 Trionize (expander) 10 

1973 Trionize (expander) 12.2 

1973 Trionize (expander) 19.2 

1973 Trionize (expander) 35 

1973 Trionize (expander) 44.1 



Table 1:  Industrial Hygiene Sampling Results for the Trionizing Operation – 

production jobs (screen/mill, dryer, expander, blender, resin, clean-up and 

feeder).  

Reported sampling results are based on phased contrast microscopy (PCM) fiber 

counts and reported as fibers/cc. 

1973 Trionize (expander) 59.3 

1975 Trionize (expander) 5.3 

1975 Trionize (expander) 0.14 

1975 Trionize (expander) 0.14 

1975 Trionize (expander) 0.28 

1975 Trionize (expander) 0.31 

1975 Trionize (expander) 0.5 

1975 Trionize (expander) 0.57 

1975 Trionize (expander) 0.65 

1975 Trionize (expander) 1.14 

1975 Trionize (expander) 1.2 

1975 Trionize (expander) 2 

1975 Trionize (expander) 2.5 

1975 Trionize (expander) 3.14 

1975 Trionize (expander) 4.5 

1975 Trionize (expander) 4.5 

1975 Trionize (expander) 5 

1975 Trionize (expander) 5.2 

1975 Trionize (expander) 7.6 

1975 Trionize (expander) 11.8 

1976 Trionize (expander) 0.13 

1976 Trionize (expander) 0.18 

1976 Trionize (expander) 0.27 

1976 Trionize (expander) 0.36 

1976 Trionize (expander) 0.63 

1976 Trionize (expander) 0.9 

1976 Trionize (expander) 1.81 

1976 Trionize (expander) 1.9 

1976 Trionize (expander) 2 

1976 Trionize (expander) 2.45 

1976 Trionize (expander) 2.5 

1976 Trionize (expander) 2.63 

1976 Trionize (expander) 2.9 

1976 Trionize (expander) 4.3 

1976 Trionize (expander) 10.53 

1976 Trionize (expander) 0.08 

1976 Trionize (expander) 0.18 

1976 Trionize (expander) 0.18 

1976 Trionize (expander) 0.18 

1976 Trionize (expander) 0.18 

1976 Trionize (expander) 0.27 

1976 Trionize (expander) 0.27 

1976 Trionize (expander) 0.27 



Table 1:  Industrial Hygiene Sampling Results for the Trionizing Operation – 

production jobs (screen/mill, dryer, expander, blender, resin, clean-up and 

feeder).  

Reported sampling results are based on phased contrast microscopy (PCM) fiber 

counts and reported as fibers/cc. 

1976 Trionize (expander) 0.34 

1976 Trionize (expander) 0.36 

1976 Trionize (expander) 0.36 

1976 Trionize (expander) 0.36 

1976 Trionize (expander) 0.45 

1976 Trionize (expander) 0.45 

1976 Trionize (expander) 0.57 

1976 Trionize (expander) 0.57 

1976 Trionize (expander) 0.57 

1976 Trionize (expander) 0.62 

1976 Trionize (expander) 0.63 

1976 Trionize (expander) 0.63 

1976 Trionize (expander) 0.63 

1976 Trionize (expander) 0.68 

1976 Trionize (expander) 0.8 

1976 Trionize (expander) 0.81 

1976 Trionize (expander) 0.91 

1976 Trionize (expander) 0.91 

1976 Trionize (expander) 0.91 

1976 Trionize (expander) 0.91 

1976 Trionize (expander) 1 

1976 Trionize (expander) 1 

1976 Trionize (expander) 1 

1976 Trionize (expander) 1.09 

1976 Trionize (expander) 1.2 

1976 Trionize (expander) 1.27 

1976 Trionize (expander) 1.3 

1976 Trionize (expander) 1.36 

1976 Trionize (expander) 1.37 

1976 Trionize (expander) 1.45 

1976 Trionize (expander) 1.45 

1976 Trionize (expander) 1.48 

1976 Trionize (expander) 1.48 

1976 Trionize (expander) 1.54 

1976 Trionize (expander) 1.54 

1976 Trionize (expander) 1.54 

1976 Trionize (expander) 1.54 

1976 Trionize (expander) 1.58 

1976 Trionize (expander) 1.6 

1976 Trionize (expander) 1.65 

1976 Trionize (expander) 1.76 

1976 Trionize (expander) 1.8 

1976 Trionize (expander) 1.82 



Table 1:  Industrial Hygiene Sampling Results for the Trionizing Operation – 

production jobs (screen/mill, dryer, expander, blender, resin, clean-up and 

feeder).  

Reported sampling results are based on phased contrast microscopy (PCM) fiber 

counts and reported as fibers/cc. 

1976 Trionize (expander) 1.88 

1976 Trionize (expander) 1.9 

1976 Trionize (expander) 1.9 

1976 Trionize (expander) 1.9 

1976 Trionize (expander) 1.97 

1976 Trionize (expander) 1.99 

1976 Trionize (expander) 1.99 

1976 Trionize (expander) 1.99 

1976 Trionize (expander) 2.2 

1976 Trionize (expander) 2.28 

1976 Trionize (expander) 2.3 

1976 Trionize (expander) 2.45 

1976 Trionize (expander) 2.54 

1976 Trionize (expander) 2.56 

1976 Trionize (expander) 2.81 

1976 Trionize (expander) 2.9 

1976 Trionize (expander) 3.08 

1976 Trionize (expander) 3.08 

1976 Trionize (expander) 3.19 

1976 Trionize (expander) 3.36 

1976 Trionize (expander) 3.46 

1976 Trionize (expander) 3.81 

1976 Trionize (expander) 3.9 

1976 Trionize (expander) 4.36 

1976 Trionize (expander) 5.3 

1976 Trionize (expander) 5.4 

1976 Trionize (expander) 7.75 

1976 Trionize (expander) 8 

1976 Trionize (expander) 8.5 

1976 Trionize (expander) 9.97 

1976 Trionize (expander) 18.2 

1976 Trionize (expander) 48 

1976 Trionize (expander) 1.93 

1976 Trionize (expander) 2.22 

1976 Trionize (expander) 4.38 

1976 Trionize (expander) 4.4 

1976 Trionize (expander) 4.9 

1976 Trionize (expander) 5.47 

1976 Trionize (expander) 10.8 

1976 Trionize (expander) 20.7 

1976 Trionize (expander) 31.3 

1976 Trionize (expander) 50.2 

1976 Trionize (expander) 0.45 



Table 1:  Industrial Hygiene Sampling Results for the Trionizing Operation – 

production jobs (screen/mill, dryer, expander, blender, resin, clean-up and 

feeder).  

Reported sampling results are based on phased contrast microscopy (PCM) fiber 

counts and reported as fibers/cc. 

1977 Trionize (expander) 0.001 

1977 Trionize (expander) 0.001 

1977 Trionize (expander) 0.054 

1977 Trionize (expander) 0.062 

1977 Trionize (expander) 0.138 

1977 Trionize (expander) 0.138 

1977 Trionize (expander) 0.19 

1977 Trionize (expander) 0.34 

1977 Trionize (expander) 2.22 

1977 Trionize (expander) 0.15 

1977 Trionize (expander) 0.18 

1977 Trionize (expander) 0.058 

1977 Trionize (expander) 0.18 

1977 Trionize (expander) 0.42 

1977 Trionize (expander) 0.5 

1977 Trionize (expander) 0.54 

1977 Trionize (expander) 0.75 

1977 Trionize (expander) 0.58 

1977 Trionize (expander) 0.029 

1977 Trionize (expander) 0.04 

1978 Trionize (expander) 0.001 

1978 Trionize (expander) 0.01 

1978 Trionize (expander) 0.039 

1978 Trionize (expander) 0.04 

1978 Trionize (expander) 0.04 

1978 Trionize (expander) 0.044 

1978 Trionize (expander) 0.05 

1978 Trionize (expander) 0.063 

1978 Trionize (expander) 0.069 

1978 Trionize (expander) 0.089 

1978 Trionize (expander) 0.13 

1978 Trionize (expander) 0.16 

1978 Trionize (expander) 0.19 

1978 Trionize (expander) 0.21 

1978 Trionize (expander) 0.21 

1978 Trionize (expander) 0.27 

1978 Trionize (expander) 0.29 

1978 Trionize (expander) 0.35 

1978 Trionize (expander) 0.4 

1978 Trionize (expander) 0.44 

1978 Trionize (expander) 1.17 

1978 Trionize (expander) 0.001 

1978 Trionize (expander) 0.001 



Table 1:  Industrial Hygiene Sampling Results for the Trionizing Operation – 

production jobs (screen/mill, dryer, expander, blender, resin, clean-up and 

feeder).  

Reported sampling results are based on phased contrast microscopy (PCM) fiber 

counts and reported as fibers/cc. 

1978 Trionize (expander) 0.001 

1978 Trionize (expander) 0.001 

1978 Trionize (expander) 0.001 

1978 Trionize (expander) 0.001 

1978 Trionize (expander) 0.001 

1978 Trionize (expander) 0.001 

1978 Trionize (expander) 0.001 

1978 Trionize (expander) 0.001 

1978 Trionize (expander) 0.001 

1978 Trionize (expander) 0.001 

1978 Trionize (expander) 0.001 

1978 Trionize (expander) 0.0048 

1978 Trionize (expander) 0.0048 

1978 Trionize (expander) 0.0048 

1978 Trionize (expander) 0.0048 

1978 Trionize (expander) 0.06 

1978 Trionize (expander) 0.063 

1978 Trionize (expander) 0.092 

1978 Trionize (expander) 0.12 

1978 Trionize (expander) 0.15 

1978 Trionize (expander) 0.21 

1978 Trionize (expander) 0.261 

1978 Trionize (expander) 0.37 

1978 Trionize (expander) 0.906 

1978 Trionize (expander) 0.0128 

1978 Trionize (expander) 0.0128 

1978 Trionize (expander) 0.001 

1978 Trionize (expander) 0.001 

1978 Trionize (expander) 0.0128 

1978 Trionize (expander) 0.02 

1978 Trionize (expander) 0.02 

1978 Trionize (expander) 0.022 

1978 Trionize (expander) 0.022 

1978 Trionize (expander) 0.04 

1978 Trionize (expander) 0.05 

1978 Trionize (expander) 0.058 

1978 Trionize (expander) 0.059 

1978 Trionize (expander) 0.059 

1978 Trionize (expander) 0.064 

1978 Trionize (expander) 0.074 

1978 Trionize (expander) 0.075 

1978 Trionize (expander) 0.075 

1978 Trionize (expander) 0.092 



Table 1:  Industrial Hygiene Sampling Results for the Trionizing Operation – 

production jobs (screen/mill, dryer, expander, blender, resin, clean-up and 

feeder).  

Reported sampling results are based on phased contrast microscopy (PCM) fiber 

counts and reported as fibers/cc. 

1978 Trionize (expander) 0.092 

1978 Trionize (expander) 0.096 

1978 Trionize (expander) 0.096 

1978 Trionize (expander) 0.11 

1978 Trionize (expander) 0.11 

1978 Trionize (expander) 0.115 

1978 Trionize (expander) 0.115 

1978 Trionize (expander) 0.12 

1978 Trionize (expander) 0.123 

1978 Trionize (expander) 0.13 

1978 Trionize (expander) 0.14 

1978 Trionize (expander) 0.14 

1978 Trionize (expander) 0.15 

1978 Trionize (expander) 0.16 

1978 Trionize (expander) 0.17 

1978 Trionize (expander) 0.17 

1978 Trionize (expander) 0.17 

1978 Trionize (expander) 0.185 

1978 Trionize (expander) 0.19 

1978 Trionize (expander) 0.2 

1978 Trionize (expander) 0.24 

1978 Trionize (expander) 0.261 

1978 Trionize (expander) 0.27 

1978 Trionize (expander) 0.29 

1978 Trionize (expander) 0.33 

1978 Trionize (expander) 0.354 

1978 Trionize (expander) 0.37 

1978 Trionize (expander) 0.38 

1978 Trionize (expander) 0.55 

1978 Trionize (expander) 1.1 

1978 Trionize (expander) 1.74 

1978 Trionize (expander) 2.13 

1978 Trionize (expander) 4.03 

1978 Trionize (expander) 4.03 

1978 Trionize (expander) 0.001 

1978 Trionize (expander) 0.001 

1978 Trionize (expander) 0.001 

1978 Trionize (expander) 0.0032 

1978 Trionize (expander) 0.0082 

1978 Trionize (expander) 0.0128 

1978 Trionize (expander) 0.0128 

1978 Trionize (expander) 0.015 

1978 Trionize (expander) 0.019 



Table 1:  Industrial Hygiene Sampling Results for the Trionizing Operation – 

production jobs (screen/mill, dryer, expander, blender, resin, clean-up and 

feeder).  

Reported sampling results are based on phased contrast microscopy (PCM) fiber 

counts and reported as fibers/cc. 

1978 Trionize (expander) 0.019 

1978 Trionize (expander) 0.044 

1978 Trionize (expander) 0.044 

1978 Trionize (expander) 0.001 

1978 Trionize (expander) 0.001 

1978 Trionize (expander) 0.001 

1978 Trionize (expander) 0.001 

1978 Trionize (expander) 0.001 

1978 Trionize (expander) 0.011 

1978 Trionize (expander) 0.011 

1978 Trionize (expander) 0.0128 

1978 Trionize (expander) 0.036 

1978 Trionize (expander) 0.048 

1978 Trionize (expander) 0.048 

1978 Trionize (expander) 0.057 

1978 Trionize (expander) 0.095 

1978 Trionize (expander) 0.135 

1978 Trionize (expander) 0.135 

1978 Trionize (expander) 0.174 

1978 Trionize (expander) 0.174 

1978 Trionize (expander) 0.21 

1978 Trionize (expander) 0.3 

1978 Trionize (expander) 0.3 

1978 Trionize (expander) 0.357 

1978 Trionize (expander) 0.357 

1978 Trionize (expander) 0.001 

1978 Trionize (expander) 0.0128 

1978 Trionize (expander) 0.035 

1978 Trionize (expander) 0.039 

1978 Trionize (expander) 0.045 

1978 Trionize (expander) 0.054 

1978 Trionize (expander) 0.061 

1978 Trionize (expander) 0.099 

1978 Trionize (expander) 0.12 

1978 Trionize (expander) 0.16 

1978 Trionize (expander) 0.19 

1979 Trionize (expander) 0.013 

1979 Trionize (expander) 0.022 

1979 Trionize (expander) 0.023 

1979 Trionize (expander) 0.024 

1979 Trionize (expander) 0.03 

1979 Trionize (expander) 0.062 

1979 Trionize (expander) 0.07 



Table 1:  Industrial Hygiene Sampling Results for the Trionizing Operation – 

production jobs (screen/mill, dryer, expander, blender, resin, clean-up and 

feeder).  

Reported sampling results are based on phased contrast microscopy (PCM) fiber 

counts and reported as fibers/cc. 

1979 Trionize (expander) 0.08 

1979 Trionize (expander) 0.15 

1979 Trionize (expander) 0.005 

1979 Trionize (expander) 0.01 

1979 Trionize (expander) 0.09 

1979 Trionize (expander) 0.16 

1979 Trionize (expander) 0.21 

1979 Trionize (expander) 0.21 

1979 Trionize (expander) 0.41 

1979 Trionize (expander) 0.45 

1979 Trionize (expander) 1.09 

1979 Trionize (expander) 3.92 

1979 Trionize (expander) 3.95 

1979 Trionize (expander) 4.46 

1979 Trionize (expander) 6.07 

1979 Trionize (expander) 0.099 

1980 Trionize (expander) 0.012 

1980 Trionize (expander) 0.014 

1980 Trionize (expander) 0.019 

1980 Trionize (expander) 0.021 

1980 Trionize (expander) 0.039 

1980 Trionize (expander) 0.008 

1980 Trionize (expander) 0.009 

1980 Trionize (expander) 0.01 

1980 Trionize (expander) 0.011 

1980 Trionize (expander) 0.014 

1980 Trionize (expander) 0.019 

1980 Trionize (expander) 0.021 

1980 Trionize (expander) 0.022 

1980 Trionize (expander) 0.038 

1980 Trionize (expander) 0.048 

1980 Trionize (expander) 0.015 

1980 Trionize (expander) 0.022 

1981 Trionize (expander) 0.011 

1981 Trionize (expander) 0.013 

1981 Trionize (expander) 0.019 

1981 Trionize (expander) 0.0039 

1981 Trionize (expander) 0.017 

1981 Trionize (expander) 0.019 

1981 Trionize (expander) 0.028 

1981 Trionize (expander) 0.0005 

1981 Trionize (expander) 0.0058 

1981 Trionize (expander) 0.006 



Table 1:  Industrial Hygiene Sampling Results for the Trionizing Operation – 

production jobs (screen/mill, dryer, expander, blender, resin, clean-up and 

feeder).  

Reported sampling results are based on phased contrast microscopy (PCM) fiber 

counts and reported as fibers/cc. 

1981 Trionize (expander) 0.007 

1981 Trionize (expander) 0.0095 

1981 Trionize (expander) 0.0149 

1981 Trionize (expander) 0.02 

1981 Trionize (expander) 0.022 

1981 Trionize (expander) 0.029 

1981 Trionize (expander) 0.046 

1981 Trionize (expander) 0.064 

1981 Trionize (expander) 0.09 

1981 Trionize (expander) 0.003 

1981 Trionize (expander) 0.0098 

1981 Trionize (expander) 0.0125 

1981 Trionize (expander) 0.007 

1981 Trionize (expander) 0.0085 

1981 Trionize (expander) 0.021 

1981 Trionize (expander) 0.0025 

1981 Trionize (expander) 0.011 

1981 Trionize (expander) 0.014 

1981 Trionize (expander) 0.02 

1982 Trionize (expander) 0.05 

1982 Trionize (expander) 0.021 

1982 Trionize (expander) 0.023 

1982 Trionize (expander) 0.072 

1982 Trionize (expander) 0.074 

1982 Trionize (expander) 0.087 

1982 Trionize (expander) 0.11 

1982 Trionize (expander) 0.1 

1982 Trionize (expander) 0.11 

1982 Trionize (expander) 0.14 

1982 Trionize (expander) 0.014 

1982 Trionize (expander) 0.1 

1982 Trionize (expander) 0.03 

1982 Trionize (expander) 0.089 

1982 Trionize (expander) 0.1 

1982 Trionize (expander) 0.082 

1982 Trionize (expander) 0.085 

1982 Trionize (expander) 0.11 

1982 Trionize (expander) 0.17 

1983 Trionize (expander) 0.067 

1983 Trionize (expander) 0.078 

1983 Trionize (expander) 0.16 

1984 Trionize (expander) 0.005 

1984 Trionize (expander) 0.036 



Table 1:  Industrial Hygiene Sampling Results for the Trionizing Operation – 

production jobs (screen/mill, dryer, expander, blender, resin, clean-up and 

feeder).  

Reported sampling results are based on phased contrast microscopy (PCM) fiber 

counts and reported as fibers/cc. 

1984 Trionize (expander) 0.058 

1984 Trionize (expander) 0.023 

1984 Trionize (expander) 0.059 

1984 Trionize (expander) 0.23 

1984 Trionize (expander) 0.028 

1984 Trionize (expander) 0.044 

1984 Trionize (expander) 0.047 

1984 Trionize (expander) 0.069 

1984 Trionize (expander) 0.077 

1984 Trionize (expander) 0.022 

1984 Trionize (expander) 0.036 

1984 Trionize (expander) 0.038 

1984 Trionize (expander) 0.06 

1985 Trionize (expander) 0.036 

1985 Trionize (expander) 0.074 

1985 Trionize (expander) 0.117 

1985 Trionize (expander) 0.058 

1985 Trionize (expander) 0.059 

1986 Trionize (expander) 0.002 

1986 Trionize (expander) 0.007 

1986 Trionize (expander) 0.02 

1986 Trionize (expander) 0.02 

1986 Trionize (expander) 0.02 

1986 Trionize (expander) 0.03 

1986 Trionize (expander) 0.04 

1986 Trionize (expander) 0.06 

1986 Trionize (expander) 0.06 

1986 Trionize (expander) 0.09 

1986 Trionize (expander) 0.002 

1986 Trionize (expander) 0.015 

1986 Trionize (expander) 0.02 

1986 Trionize (expander) 0.02 

1986 Trionize (expander) 0.032 

1986 Trionize (expander) 0.035 

1986 Trionize (expander) 0.05 

1986 Trionize (expander) 0.05 

1986 Trionize (expander) 0.06 

1986 Trionize (expander) 0.073 

1986 Trionize (expander) 0.083 

1986 Trionize (expander) 0.002 

1986 Trionize (expander) 0.01 

1986 Trionize (expander) 0.02 

1986 Trionize (expander) 0.035 



Table 1:  Industrial Hygiene Sampling Results for the Trionizing Operation – 

production jobs (screen/mill, dryer, expander, blender, resin, clean-up and 

feeder).  

Reported sampling results are based on phased contrast microscopy (PCM) fiber 

counts and reported as fibers/cc. 

1986 Trionize (expander) 0.04 

1986 Trionize (expander) 0.09 

1986 Trionize (expander) 0.36 

1987 Trionize (expander) 0.004 

1987 Trionize (expander) 0.008 

1987 Trionize (expander) 0.01 

1987 Trionize (expander) 0.011 

1987 Trionize (expander) 0.017 

1987 Trionize (expander) 0.02 

1987 Trionize (expander) 0.024 

1987 Trionize (expander) 0.011 

1987 Trionize (expander) 0.014 

1987 Trionize (expander) 0.015 

1987 Trionize (expander) 0.048 

1987 Trionize (expander) 0.069 

1987 Trionize (expander) 0.085 

1987 Trionize (expander) 0.006 

1987 Trionize (expander) 0.008 

1987 Trionize (expander) 0.009 

1987 Trionize (expander) 0.012 

1987 Trionize (expander) 0.02 

1987 Trionize (expander) 0.037 

1987 Trionize (expander) 0.046 

1987 Trionize (expander) 0.007 

1987 Trionize (expander) 0.008 

1987 Trionize (expander) 0.01 

1988 Trionize (expander) 0.001 

1988 Trionize (expander) 0.007 

1988 Trionize (expander) 0.008 

1988 Trionize (expander) 0.009 

1988 Trionize (expander) 0.009 

1988 Trionize (expander) 0.009 

1988 Trionize (expander) 0.012 

1988 Trionize (expander) 0.016 

1988 Trionize (expander) 0.017 

1988 Trionize (expander) 0.038 

1988 Trionize (expander) 0.008 

1988 Trionize (expander) 0.009 

1988 Trionize (expander) 0.009 

1988 Trionize (expander) 0.009 

1988 Trionize (expander) 0.044 

1988 Trionize (expander) 0.079 

1988 Trionize (expander) 0.008 



Table 1:  Industrial Hygiene Sampling Results for the Trionizing Operation – 

production jobs (screen/mill, dryer, expander, blender, resin, clean-up and 

feeder).  

Reported sampling results are based on phased contrast microscopy (PCM) fiber 

counts and reported as fibers/cc. 

1988 Trionize (expander) 0.008 

1988 Trionize (expander) 0.009 

1988 Trionize (expander) 0.01 

1988 Trionize (expander) 0.033 

1993 Trionize (expander) 0.026 

1994 Trionize (expander) 0.012 

1994 Trionize (expander) 0.028 

1994 Trionize (expander) 0.038 

1994 Trionize (expander) 0.041 

1994 Trionize (expander) 0.058 

1994 Trionize (expander) 0.078 

1994 Trionize (expander) 0.17 

1994 Trionize (expander) 0.034 

1994 Trionize (expander) 0.073 

1994 Trionize (expander) 0.1 

1994 Trionize (expander) 0.001 

1994 Trionize (expander) 0.025 

1994 Trionize (expander) 0.03 

1994 Trionize (expander) 0.047 

1994 Trionize (expander) 0.063 

1994 Trionize (expander) 0.1068 

1994 Trionize (expander) 0.2 
 

 

  



Table 2:  Industrial Hygiene Sampling Results for the Trionizing Operation – 

Expander Track operations  

Reported sampling results are based on phased contrast microscopy (PCM) fiber 
counts and reported as fibers/cc. 

Year of sample Department 
Sampling results 
(fibers/cc) 

1977 Trionize (Expander) Track 0.052 

1977 Trionize (Expander) Track 0.119 

1977 Trionize (Expander) Track 0.164 

1977 Trionize (Expander) Track 0.22 

1977 Trionize (Expander) Track 0.225 

1977 Trionize (Expander) Track 1.46 

1978 Trionize (Expander) Track 0.001 

1978 Trionize (Expander) Track 0.001 

1978 Trionize (Expander) Track 0.001 

1978 Trionize (Expander) Track 0.001 

1978 Trionize (Expander) Track 0.001 

1978 Trionize (Expander) Track 0.001 

1978 Trionize (Expander) Track 0.001 

1978 Trionize (Expander) Track 0.001 

1978 Trionize (Expander) Track 0.001 

1978 Trionize (Expander) Track 0.001 

1978 Trionize (Expander) Track 0.001 

1978 Trionize (Expander) Track 0.001 

1978 Trionize (Expander) Track 0.001 

1978 Trionize (Expander) Track 0.001 

1978 Trionize (Expander) Track 0.001 

1978 Trionize (Expander) Track 0.001 

1978 Trionize (Expander) Track 0.0128 

1978 Trionize (Expander) Track 0.018 

1978 Trionize (Expander) Track 0.021 

1978 Trionize (Expander) Track 0.078 

1978 Trionize (Expander) Track 0.17 

1978 Trionize (Expander) Track 0.19 

1978 Trionize (Expander) Track 1.1 

1980 Trionize (Expander) Track 0.004 

1980 Trionize (Expander) Track 0.007 

1980 Trionize (Expander) Track 0.018 

1980 Trionize (Expander) Track 0.04 

1981 Trionize (Expander) Track 0.0019 

1981 Trionize (Expander) Track 0.002 

1981 Trionize (Expander) Track 0.0028 

1981 Trionize (Expander) Track 0.003 

1981 Trionize (Expander) Track 0.0036 

1981 Trionize (Expander) Track 0.008 

1982 Trionize (Expander) Track 0.005 

1982 Trionize (Expander) Track 0.015 

1983 Trionize (Expander) Track 0.067 

1983 Trionize (Expander) Track 0.069 

1983 Trionize (Expander) Track 0.13 



1984 Trionize (Expander) Track 0.016 

1984 Trionize (Expander) Track 0.034 

1984 Trionize (Expander) Track 0.041 

1984 Trionize (Expander) Track 0.047 

1984 Trionize (Expander) Track 0.049 

1984 Trionize (Expander) Track 0.059 

1985 Trionize (Expander) Track 0.021 

1986 Trionize (Expander) Track 0.002 

1986 Trionize (Expander) Track 0.003 

1986 Trionize (Expander) Track 0.004 

1986 Trionize (Expander) Track 0.004 

1986 Trionize (Expander) Track 0.005 

1986 Trionize (Expander) Track 0.009 

1986 Trionize (Expander) Track 0.009 

1986 Trionize (Expander) Track 0.01 

1986 Trionize (Expander) Track 0.01 

1986 Trionize (Expander) Track 0.01 

1986 Trionize (Expander) Track 0.01 

1986 Trionize (Expander) Track 0.02 

1986 Trionize (Expander) Track 0.02 

1986 Trionize (Expander) Track 0.02 

1986 Trionize (Expander) Track 0.023 

1986 Trionize (Expander) Track 0.04 

1986 Trionize (Expander) Track 0.13 

1986 Trionize (Expander) Track 1.51 

1987 Trionize (Expander) Track 0.001 

1987 Trionize (Expander) Track 0.002 

1987 Trionize (Expander) Track 0.002 

1987 Trionize (Expander) Track 0.003 

1987 Trionize (Expander) Track 0.006 

1987 Trionize (Expander) Track 0.007 

1987 Trionize (Expander) Track 0.01 

1987 Trionize (Expander) Track 0.013 

1987 Trionize (Expander) Track 0.037 

1987 Trionize (Expander) Track 0.11 

1988 Trionize (Expander) Track 0.007 

1988 Trionize (Expander) Track 0.007 

1988 Trionize (Expander) Track 0.007 

1988 Trionize (Expander) Track 0.007 

1988 Trionize (Expander) Track 0.01 

1988 Trionize (Expander) Track 0.018 

1988 Trionize (Expander) Track 0.031 

1988 Trionize (Expander) Track 0.082 

1988 Trionize (Expander) Track 0.085 

1993 Trionize (Expander) Track 0.035 

1993 Trionize (Expander) Track 0.04 

1994 Trionize (Expander) Track 0.002 

1994 Trionize (Expander) Track 0.009 

1994 Trionize (Expander) Track 0.01 

1994 Trionize (Expander) Track 0.015 



1994 Trionize (Expander) Track 0.026 

1994 Trionize (Expander) Track 0.032 

1994 Trionize (Expander) Track 0.039 

1994 Trionize (Expander) Track 0.044 

1994 Trionize (Expander) Track 0.08 

1994 Trionize (Expander) Track 0.097 

1994 Trionize (Expander) Track 0.19 

1994 Trionize (Expander) Track 0.22 
 

  



Table 3:  Industrial Hygiene Sampling Results for the Trionizing Operation – Expander Track 

Unloading operations. 

Reported sampling results are based on phased contrast microscopy (PCM) fiber counts and reported 
as fibers/cc. 

Year of sample Department 
Sampling results 
(fibers/cc) 

1973 Trionize (Expander) Track Unloading 1.8 

1975 Trionize (Expander) Track Unloading 5.2 

1976 Trionize (Expander) Track Unloading 12.26 

1976 Trionize (Expander) Track Unloading 15.43 

1976 Trionize (Expander) Track Unloading 53 

1976 Trionize (Expander) Track Unloading 110.35 

1976 Trionize (Expander) Track Unloading 207.7 

1976 Trionize (Expander) Track Unloading 245 

1977 Trionize (Expander) Track Unloading 0.12 

1977 Trionize (Expander) Track Unloading 0.2 

1977 Trionize (Expander) Track Unloading 0.22 

1977 Trionize (Expander) Track Unloading 0.27 

1977 Trionize (Expander) Track Unloading 0.465 

1977 Trionize (Expander) Track Unloading 0.55 

1977 Trionize (Expander) Track Unloading 0.55 

1977 Trionize (Expander) Track Unloading 0.63 

1977 Trionize (Expander) Track Unloading 0.63 

1977 Trionize (Expander) Track Unloading 0.82 

1977 Trionize (Expander) Track Unloading 0.82 

1977 Trionize (Expander) Track Unloading 0.83 

1977 Trionize (Expander) Track Unloading 0.83 

1977 Trionize (Expander) Track Unloading 0.84 

1977 Trionize (Expander) Track Unloading 0.84 

1977 Trionize (Expander) Track Unloading 0.89 

1977 Trionize (Expander) Track Unloading 0.89 

1977 Trionize (Expander) Track Unloading 1.1 

1977 Trionize (Expander) Track Unloading 1.15 

1977 Trionize (Expander) Track Unloading 1.15 

1977 Trionize (Expander) Track Unloading 1.97 

1977 Trionize (Expander) Track Unloading 1.97 

1977 Trionize (Expander) Track Unloading 2.02 

1977 Trionize (Expander) Track Unloading 2.02 

1977 Trionize (Expander) Track Unloading 2.75 

1977 Trionize (Expander) Track Unloading 3.1 

1977 Trionize (Expander) Track Unloading 3.41 

1977 Trionize (Expander) Track Unloading 3.45 

1977 Trionize (Expander) Track Unloading 4.13 

1977 Trionize (Expander) Track Unloading 4.13 

1977 Trionize (Expander) Track Unloading 5.97 

1977 Trionize (Expander) Track Unloading 5.97 

1977 Trionize (Expander) Track Unloading 6.73 

1977 Trionize (Expander) Track Unloading 6.73 

1977 Trionize (Expander) Track Unloading 7.95 

1977 Trionize (Expander) Track Unloading 7.95 



1977 Trionize (Expander) Track Unloading 13.3 

1977 Trionize (Expander) Track Unloading 14.25 

1977 Trionize (Expander) Track Unloading 14.25 

1977 Trionize (Expander) Track Unloading 23.4 

1977 Trionize (Expander) Track Unloading 23.4 

1977 Trionize (Expander) Track Unloading 27.12 

1978 Trionize (Expander) Track Unloading 0.001 

1978 Trionize (Expander) Track Unloading 0.0048 

1978 Trionize (Expander) Track Unloading 0.0048 

1978 Trionize (Expander) Track Unloading 0.034 

1978 Trionize (Expander) Track Unloading 0.05 

1978 Trionize (Expander) Track Unloading 0.12 

1978 Trionize (Expander) Track Unloading 0.17 

1978 Trionize (Expander) Track Unloading 0.18 

1978 Trionize (Expander) Track Unloading 0.19 

1978 Trionize (Expander) Track Unloading 0.29 

1978 Trionize (Expander) Track Unloading 0.52 

1978 Trionize (Expander) Track Unloading 0.92 

1978 Trionize (Expander) Track Unloading 1.82 

1978 Trionize (Expander) Track Unloading 2.33 

1978 Trionize (Expander) Track Unloading 4.62 

1979 Trionize (Expander) Track Unloading 2.91 

1979 Trionize (Expander) Track Unloading 4.67 

1979 Trionize (Expander) Track Unloading 14.24 

1980 Trionize (Expander) Track Unloading 2.88 

1980 Trionize (Expander) Track Unloading 102.9 

1981 Trionize (Expander) Track Unloading 0.008 

1981 Trionize (Expander) Track Unloading 0.01 

1981 Trionize (Expander) Track Unloading 0.77 

1982 Trionize (Expander) Track Unloading 0.046 

1982 Trionize (Expander) Track Unloading 0.054 

1982 Trionize (Expander) Track Unloading 0.079 

1983 Trionize (Expander) Track Unloading 2.26 

1983 Trionize (Expander) Track Unloading 2.66 

1984 Trionize (Expander) Track Unloading 4.15 

1984 Trionize (Expander) Track Unloading 4.46 

1984 Trionize (Expander) Track Unloading 6.6 

1984 Trionize (Expander) Track Unloading 8.82 

1984 Trionize (Expander) Track Unloading 10.78 

1984 Trionize (Expander) Track Unloading 17.81 

1985 Trionize (Expander) Track Unloading 0.071 

1985 Trionize (Expander) Track Unloading 0.777 

1985 Trionize (Expander) Track Unloading 14.6 

1985 Trionize (Expander) Track Unloading 17.83 

1985 Trionize (Expander) Track Unloading 20.24 

1985 Trionize (Expander) Track Unloading 24.55 

1985 Trionize (Expander) Track Unloading 26.67 

1985 Trionize (Expander) Track Unloading 35.76 

1986 Trionize (Expander) Track Unloading 0.007 

1986 Trionize (Expander) Track Unloading 1.05 



1986 Trionize (Expander) Track Unloading 1.08 

1986 Trionize (Expander) Track Unloading 1.72 

1986 Trionize (Expander) Track Unloading 1.94 

1986 Trionize (Expander) Track Unloading 2.09 

1988 Trionize (Expander) Track Unloading 0.11 

 

  



Attachment 2:  Air sampling data from operations other than those directly associated with 

trionizing, at the O.M. Scott Fertilizer Plant in Marysville, OH from 1972 to 1994. 

Departments using only expanded vermiculite or no vermiculite were defined as having ―plant 

background‖ exposure.  These included the departments of polyform, plant maintenance, office, 

research, pilot plant, warehouse, central maintenance, and packaging.  This decision was based 

on plots of available sampling data showing similar levels, and qualitative reports documenting 

that there were not fibers in the finished product.   

 Polyform – Began in 1969 and no unexpanded vermiculite utilized.  Assigned 

plant background. 

 

 Plant Maintenance – The consensus among focus group participants was that 

approximately 50% of time was spent in trionizing and 50% in areas defined as 

plant background for work in the shop or other departments. 

 

 Office—Assigned plant background. 

 Research—Assigned plant background. 

 Pilot plant—Per the focus group participants, the pilot plant did not have its own 

expander, and used only expanded vermiculite in test and run simulations.  Plant 

background levels were thus assigned to the pilot plant. 

 Warehouse—Only expanded vermiculite was in this area.  Although bags did 

break, the exposure was to final product, not unexpanded vermiculite.   

 Central Maintenance—According to the focus group, these employees worked 

outside of trionizing for about 90% time (background) and 10% (trionizing) for 

installation of new equipment/parts.  Around 1982 central maintenance 

department was discontinued, and the work was contracted to outside personnel.   

 Packaging—Assigned plant background.   

 

Table 4:  Industrial Hygiene Sampling Results for the Plant Operations outside of the trionizing 

department – These included the departments of polyform, plant maintenance, office, research, pilot 

plant, warehouse, central maintenance, and packaging.   

Reported sampling results are based on phased contrast microscopy (PCM) fiber counts and reported as 
fibers/cc. 

Year of sample Department 
Sampling results 
(fibers/cc) 

1972 Other Depts (BACKGROUND) 0.001 

1972 Other Depts (BACKGROUND) 0.4 

1972 Other Depts (BACKGROUND) 0.4 



1975 Other Depts (BACKGROUND) 0.001 

1975 Other Depts (BACKGROUND) 0.001 

1977 Other Depts (BACKGROUND) 0.039 

1977 Other Depts (BACKGROUND) 0.21 

1977 Other Depts (BACKGROUND) 0.22 

1977 Other Depts (BACKGROUND) 0.24 

1977 Other Depts (BACKGROUND) 4.03 

1977 Other Depts (BACKGROUND) 0.001 

1977 Other Depts (BACKGROUND) 0.02 

1977 Other Depts (BACKGROUND) 0.029 

1977 Other Depts (BACKGROUND) 0.1 

1977 Other Depts (BACKGROUND) 0.12 

1978 Other Depts (BACKGROUND) 0.001 

1978 Other Depts (BACKGROUND) 0.0048 

1978 Other Depts (BACKGROUND) 0.0048 

1978 Other Depts (BACKGROUND) 0.0048 

1978 Other Depts (BACKGROUND) 0.0048 

1978 Other Depts (BACKGROUND) 0.0048 

1978 Other Depts (BACKGROUND) 0.0048 

1978 Other Depts (BACKGROUND) 0.0048 

1978 Other Depts (BACKGROUND) 0.024 

1978 Other Depts (BACKGROUND) 0.026 

1978 Other Depts (BACKGROUND) 0.04 

1978 Other Depts (BACKGROUND) 0.04 

1978 Other Depts (BACKGROUND) 0.077 

1978 Other Depts (BACKGROUND) 0.083 

1978 Other Depts (BACKGROUND) 0.096 

1978 Other Depts (BACKGROUND) 0.001 

1978 Other Depts (BACKGROUND) 0.001 

1978 Other Depts (BACKGROUND) 0.001 

1978 Other Depts (BACKGROUND) 0.001 

1978 Other Depts (BACKGROUND) 0.001 

1978 Other Depts (BACKGROUND) 0.001 

1978 Other Depts (BACKGROUND) 0.001 

1978 Other Depts (BACKGROUND) 0.001 

1978 Other Depts (BACKGROUND) 0.0048 

1978 Other Depts (BACKGROUND) 0.0048 

1978 Other Depts (BACKGROUND) 0.0048 

1978 Other Depts (BACKGROUND) 0.0048 

1978 Other Depts (BACKGROUND) 0.0048 

1978 Other Depts (BACKGROUND) 0.0048 

1978 Other Depts (BACKGROUND) 0.011 

1978 Other Depts (BACKGROUND) 0.011 

1978 Other Depts (BACKGROUND) 0.014 

1978 Other Depts (BACKGROUND) 0.014 

1978 Other Depts (BACKGROUND) 0.016 

1978 Other Depts (BACKGROUND) 0.033 

1978 Other Depts (BACKGROUND) 0.035 

1978 Other Depts (BACKGROUND) 0.035 

1978 Other Depts (BACKGROUND) 0.051 



1978 Other Depts (BACKGROUND) 0.065 

1978 Other Depts (BACKGROUND) 0.065 

1978 Other Depts (BACKGROUND) 0.068 

1978 Other Depts (BACKGROUND) 0.075 

1978 Other Depts (BACKGROUND) 0.12 

1978 Other Depts (BACKGROUND) 0.039 

1978 Other Depts (BACKGROUND) 0.001 

1978 Other Depts (BACKGROUND) 0.001 

1978 Other Depts (BACKGROUND) 0.001 

1978 Other Depts (BACKGROUND) 0.0048 

1978 Other Depts (BACKGROUND) 0.0048 

1978 Other Depts (BACKGROUND) 0.025 

1978 Other Depts (BACKGROUND) 0.025 

1978 Other Depts (BACKGROUND) 0.036 

1978 Other Depts (BACKGROUND) 0.036 

1978 Other Depts (BACKGROUND) 0.0048 

1979 Other Depts (BACKGROUND) 0.011 

1979 Other Depts (BACKGROUND) 0.034 

1981 Other Depts (BACKGROUND) 0.001 

1981 Other Depts (BACKGROUND) 0.0047 

1981 Other Depts (BACKGROUND) 0.006 

1981 Other Depts (BACKGROUND) 0.001 

1981 Other Depts (BACKGROUND) 0.0015 

1981 Other Depts (BACKGROUND) 0.0026 

1981 Other Depts (BACKGROUND) 0.0039 

1981 Other Depts (BACKGROUND) 0.004 

1981 Other Depts (BACKGROUND) 0.006 

1981 Other Depts (BACKGROUND) 0.01 

1981 Other Depts (BACKGROUND) 0.015 

1981 Other Depts (BACKGROUND) 0.077 

1982 Other Depts (BACKGROUND) 0.074 

1982 Other Depts (BACKGROUND) 0.08 

1982 Other Depts (BACKGROUND) 0.11 

1982 Other Depts (BACKGROUND) 0.024 

1982 Other Depts (BACKGROUND) 0.075 

1982 Other Depts (BACKGROUND) 0.13 

1982 Other Depts (BACKGROUND) 0.028 

1983 Other Depts (BACKGROUND) 0.018 

1983 Other Depts (BACKGROUND) 0.032 

1983 Other Depts (BACKGROUND) 0.047 

1984 Other Depts (BACKGROUND) 0.012 

1984 Other Depts (BACKGROUND) 0.082 

1984 Other Depts (BACKGROUND) 0.103 

1984 Other Depts (BACKGROUND) 0.033 

1984 Other Depts (BACKGROUND) 0.042 

1984 Other Depts (BACKGROUND) 0.016 

1984 Other Depts (BACKGROUND) 0.021 

1984 Other Depts (BACKGROUND) 0.027 

1984 Other Depts (BACKGROUND) 0.049 

1984 Other Depts (BACKGROUND) 0.054 



1984 Other Depts (BACKGROUND) 0.105 

1985 Other Depts (BACKGROUND) 0.029 

1985 Other Depts (BACKGROUND) 0.029 

1985 Other Depts (BACKGROUND) 0.036 

1985 Other Depts (BACKGROUND) 0.009 

1985 Other Depts (BACKGROUND) 0.057 

1986 Other Depts (BACKGROUND) 0.004 

1986 Other Depts (BACKGROUND) 0.008 

1986 Other Depts (BACKGROUND) 0.045 

1986 Other Depts (BACKGROUND) 0.07 

1986 Other Depts (BACKGROUND) 0.008 

1986 Other Depts (BACKGROUND) 0.06 

1986 Other Depts (BACKGROUND) 0.002 

1986 Other Depts (BACKGROUND) 0.008 

1986 Other Depts (BACKGROUND) 0.002 

1986 Other Depts (BACKGROUND) 0.002 

1986 Other Depts (BACKGROUND) 0.004 

1986 Other Depts (BACKGROUND) 0.009 

1986 Other Depts (BACKGROUND) 0.025 

1986 Other Depts (BACKGROUND) 0.03 

1986 Other Depts (BACKGROUND) 0.002 

1986 Other Depts (BACKGROUND) 0.009 

1986 Other Depts (BACKGROUND) 0.015 

1986 Other Depts (BACKGROUND) 0.02 

1986 Other Depts (BACKGROUND) 0.02 

1986 Other Depts (BACKGROUND) 0.02 

1986 Other Depts (BACKGROUND) 0.005 

1986 Other Depts (BACKGROUND) 0.009 

1986 Other Depts (BACKGROUND) 0.02 

1987 Other Depts (BACKGROUND) 0.002 

1987 Other Depts (BACKGROUND) 0.018 

1987 Other Depts (BACKGROUND) 0.001 

1987 Other Depts (BACKGROUND) 0.001 

1987 Other Depts (BACKGROUND) 0.094 

1987 Other Depts (BACKGROUND) 0.003 

1987 Other Depts (BACKGROUND) 0.012 

1987 Other Depts (BACKGROUND) 0.015 

1987 Other Depts (BACKGROUND) 0.017 

1987 Other Depts (BACKGROUND) 0.022 

1987 Other Depts (BACKGROUND) 0.0385 

1987 Other Depts (BACKGROUND) 0.006 

1987 Other Depts (BACKGROUND) 0.038 

1988 Other Depts (BACKGROUND) 0.008 

1988 Other Depts (BACKGROUND) 0.007 

1988 Other Depts (BACKGROUND) 0.007 

1988 Other Depts (BACKGROUND) 0.007 

1988 Other Depts (BACKGROUND) 0.007 

1988 Other Depts (BACKGROUND) 0.007 

1988 Other Depts (BACKGROUND) 0.007 

1988 Other Depts (BACKGROUND) 0.008 



1988 Other Depts (BACKGROUND) 0.011 

1988 Other Depts (BACKGROUND) 0.011 

1988 Other Depts (BACKGROUND) 0.011 

1988 Other Depts (BACKGROUND) 0.017 

1988 Other Depts (BACKGROUND) 0.007 

1988 Other Depts (BACKGROUND) 0.007 

1988 Other Depts (BACKGROUND) 0.007 

1988 Other Depts (BACKGROUND) 0.007 

1994 Other Depts (BACKGROUND) 0.005 

1994 Other Depts (BACKGROUND) 0.0038 

1994 Other Depts (BACKGROUND) 0.005 

1994 Other Depts (BACKGROUND) 0.005 

1994 Other Depts (BACKGROUND) 0.006 

1994 Other Depts (BACKGROUND) 0.009 

1994 Other Depts (BACKGROUND) 0.011 

1994 Other Depts (BACKGROUND) 0.018 

1994 Other Depts (BACKGROUND) 0.019 

1994 Other Depts (BACKGROUND) 0.021 

 

  



Attachment 3. Corrections to figure F-1. 

The legend of the y-axis is ln of fiber count (fiber/cc) and the legend of the x-axis is year. 

 


