To: R. M. Vining - ’ Date: August 16, 1977
From: R. H. Locke Subject: CPSC Risk
Assessment
ce: W. F. McCord . ' : S
E. S. Wood ’ s
. Ceicgogy

As you requested, please gee the attached CPSC Risk Assessment
turned to paperclipped Table 1 which I have marked up per. our discussion.
We were talking about CPSC estimated cancer death rates between 10 and
1,000 per million. They are derived from the table;

I. A. 8 hr. TWA in use of joint compounds assumed: 20 f/ml
B. 1 Year Equivalent Exvosure @ 4 das./200 day year: 0.4 f/ml
C. Enter Table € 0.5 f/ml (approx. 0.4 f£f/wl) and read 13 deaths
(approx. 10) per million

II. A. 5 Years of heavy exposure @ 0.4 £f/ml annual eguivalent calcu-
. lated as being same as 1 year at 2.0 f/ml
B. Enter Table @ 2.0 f/ol and read 950 deaths (approx. 1,000)
. per million '

III. A. 1f the 1 Year Equivalent Exposure were 0.1 £/ml,

B. (This is_.same as 5 f/ml 8 hr. TWA for 4 days or 20 £/ml 8 hr. -
IWA for 1 day)

C. Enter Table @ 0.1 f/ml and read 0.02 deaths per million and
Telative risk of 1.0000006.

IV. A. 1f the 1 Year Equivalent Exposure were 0.0l f/ml,

*B. (This is sawe as 0.5 £/ml § hr. IWA for 4 days or 2.0 f/ml
for 1 day)

C. Cols. (4), (5), and (6) can't be calculated from standard
d{ntegral Tables (one attached and paperclipped). Cols. (1),
(2), and (3) are shown, however.

In cldsing, let's again note that this CPSC model employs a multi-
plicative combinarion of several adverse assumptions.

- A M, Lk

B. H. Locke ;fi
REL/cf . '
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Risk of Respiratory Cancer Due to Low Level Exposute to Asbestos from
Spackling & Joint Taping Cozpounds

Summary & Discussion . . 't

A model for lifetime risk assessment of death from respiratory cancer
due to consumer use of asbestos containing wall taping compounds is
presented. Based on heavy exposure four times a year for 1 year,
dncreased risk of death from respiratory cancer is estimated at 10
per million. For five years of exposure at these levels, however, the
risk increases geometrically and is estimated at 1,000 per million or

1 per thousand. 06166028

For consumers using .ready mixed spackling compounds to f£ill a few
szall holes and doing a little sanding, :he model predicts negligible
tisk.

No quantitative risk assessment was made for asbestos exposure from the
artificial ash adorning the emberized gas logs since there are no known
measurements of the airborne fiber content. It can be assumed, however,
that whatever air concentrations are present, they expose the home occupant
to a8 repositery of free fibers continuously vs. only intermittent exposure
for the wall taping compounds. The risk from these ashes, therefore, may

be considered at least as high as that from the wall taping compodnds.

LAl Assumptions

In order to compute a risk assessment of the use of asbestos containing

-wall joint compounds, many assumptions had to be made. The model uscd is

mainly that of Enterline and Henderson (1976), which in turn was derived
from data on amosite asbestos factory workers and asbestos insulation
workers (Selikoff, Harmond and Seidman, 1973). Measurements of asbestos
fibers longer than 5 microns from work with wall taping compounds were
taken by Rohl et al (1975). Projecticns of consumer use of taping com—
pounds are ny own and age central death rates from respiratory cancer
were based on the 1970-71 vital s:a:xscics of the United States.

The assumptions used {n the risk assessment model are prcsented below;
refcrences for ecach are given.
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1. The dose-response relationship between asbestos and lung
cancer is linear (Enterline and lendersom, 15976; McDonald, et al,
1974). This hypothesis assumes no threshold.

" 2s Time to tumor is dependent on dose and can be described by
a log ncml distribution with median time to tumor t: '
e =9s.e5h) M3 .
where D = 8-hour time weighted average dose in fibers/cc and a

standard deviation of 1.5 £/cc. (Enterline and Henderson, 1976
based on Jones and Grindon, 1975).

3. Competing ‘risks of death for the first 40 years following
exposure are considered to be normal.

4. Risk of asbestos caused death after the first 40 years
following exposure is. conside:ed to be zero.
S. Effect of dose is cumulative and is assumed to have the same
effect as if that dose had been accumulated in the first year of

. exposure. .
f. Iotermitrent exnosure with cccssional highpaske hee che same
cumulative effect as continuous exposure at double the dose

(Enterline, et al, 1972; Nicholsen, 1976). . 063164023

While assumptions 1-5 may seem a bit uriclear, the total effect is
to present 2 cumulative dose-response curve of the form log dose-log
response. . This is shown in Figure 1. Explanation of how these figures
were derived is given below. It is emphasized, however, that this model
4s to be used for lou exposure estimates. It does not fit the data for
high or long temm exposure -data. :
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B. Derivation of Total Cases Caused by Asbestos Exposure

Besides the assumptions 1-6 above, the major data used to estimate the
total cancer deaths attributable to dose were the Selikoff data on 294
factory workers who had been exposed to asbestos for 3-1l months during
the years 1941-194S. Estimates of the concentration of asbestos dust
during this period averaged 30 f/cc. Since the average exposure was

only S5/8 year, the equivalent concentration was figured at 18.75 £/cc
Jday on 8 1 year basis. By assumption 2, the median time to death from
vespiratory cancer is 37.1 years. Also, by assumprion 2, the log normal
distribution shows that for the 28 years of followup used in the Sclikoff
paper only 24.42 of these deaths would have occurred. Since the adjusted
relative risk of these workers was 2.95 (Enterline, 1976), and the age - -
central death rate from respiratory cancer (ages 35+) was 350/million, the
nunber of respiratory deaths which-could have been caused by the asbestos
exposure was the solution to

28(.000850) +.244 X
28 (.000850) = 2.95

e

or X = .19020% or 190,205 deathsmllioh. But, since only 40 years of
exposure Jre considered (assgmptisns 3 and &), assumption 2 allows only
57.3% or 109,000 lifetime cancer respiratory deaths per million exposed.

By assumption 1, the number of potential cases by dose can then be calgslsclco
culated and risk estimates can be derived from these. This is shown in

Table 1, along with the calculated relative risks. Here it is seen that

excess deaths and relative risks do not increcase linearly with increasing

dose but in a geometric manner.

C. Estimates of Ex%osure Levels of Consumer Users of Wall Taping Compounds™

Rohl (1975) measured peak fiber concentrations of ten driywall taping com—

pounds during sanding, dry mixing, and floor sweeping. The average peaks

vere as high as 47 f/cc with the highest individual peak of 59 f/cc. Based

on these peaks the 8-hour time weighted average was estimated as 10 f/ec. Taken
vith assumption 6 that high intermittent exposure was estimated to have

doubled the effect of continuous exposure, this estimate was increased to

20 f/cc. 1f there are four uses projeccted per year, the estimate of yearly
equivalent is -

20 f/cc/day x & days
200 days/ycar R f/cc/day for 1 year

—
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FIGURE 1. Respoase vs. Dose for Low Level Asbestos

[

Exposure. -Asbestos Induced Respiratory Cancer Deaths per Million

Lifetime vs. Daily Exposure (£/cc) for 1 Year.
Estimates Based on the Model |,
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TABLE 1.

Lifetine (40 Ycar) Risk Estimates of Respiratory Cancer Deaths
by Dose for _a 1 Year Equivalent Exposure.

Median Latent Periods and Relative Risks are Includcd.

@)¥ ©
) (» (2 «@) € ¢
N | 'D" "é " P 3@*
8-Hour Avg. Latent Potential Proportion Asbestos Relative
Daily Periods Cases/ Developed Induced Risk
Exposure Years Million in 40 Years Respir. = -
Level-D t=98. 5(..)-1/3 (see t:e:n:t)“_,l {log normal) Cancer (3)+850x40
f/cc .o!ni« : M::P"fé ws— . Deaths/ 850x40
. (G\uewﬁ Ceacke D" CIx(4)
S h 4575 o1 — — —
Py aR. g 1o 4 0000189 aolq {.0000006
-] 124.3 5,072 - «0026 13 1.00038
1 98.6 10,145 L0130 — 132 . . l.0usss
2 78.3 20,290 ..0488 9%0 1.02912
& 62.1 40,578 1488 6,038  1.17759
8 -49.3 ' 81,155 «3030 24,590 1.72324 °
16 39.1° 162,310 . 4776 77,519 3.27997
18.75 37.1 190,205 .5727 109,000 - 4.20588
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Thus, based on the.results of the model, Table 1, those four uses in 1
year vith heavy exposurc will cause an additional 10 lifetirce respiratory
cancer deaths/million. Continued use for five years will, by assumption
S, raise that estimate to 990 (see Table 1) deaths per million.
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) . Taste 111, THE NORMAL PROBABILITY INTECRAL
& ° 1 s.. 3 4 s 6 ? 3 9
Fps O $0000 49601 49302 48803 48405 48006 47608 47710 46813 46414
o1 46017 45630 45334 44838 44433 44038 43644 43351 43858 43465
o2 43074 43683 41304 40905 40517 40129 39743 39358 38974 33592
e3. 38309 31838 37448 37070 36693 36317 35943 35569 35197 34827
o4 - 34458 34990 33724 31360 32997 33636 31376 3918 31561 31307
oS o854 30503 30153 29806 39460 39126 38774 38434 33096 137760
oé 37435 37993 26763 36435 36109 25785 25463 35143 34835 24510
o7 24196 33885 33576 33270 33968 23663 23363 33065 31770 31476
o8 21186 30897 30611 30327 20045 19766 139489 19215 18943 18673
o9 38406 38141 17879 17619 127361 17106 16853 16603 16354 16109
- 30 38866 135625 15386 15151 124917 34686 14457 14237 14007 13786
LI 13 13567 13350 13136 13934 13714 13507 23302 13100 I1900 11703
b ot 131607 121314 13123 0938 10749 !0565 20383 10304 10037 98535
r3 | oo oS8co 95098 93418 91759 o123 88508 Bbors 85343 83793 83264
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ry 44565 43633 43716 43815 40930 . 40059 39204 38364 37538 36727
-8 35930 35148 34380 33635 32884 33357 31443 30742 30054 329379
. r9 28717 38067 237439 26803 26190 25588 24998 34419 23853 2339%
‘0 23750 32316 121693 21378 2067% 30182 319599 19226 18763 18309
sl 17864 174329 17003 126386 16177 15778 15386 15003 1346129 14262
T3 313903 13583 13300 13874 12545 12224 11911 11604 121304 11OII
3 10724 10444 10170 99031 96419 93867 91375 B3940 BE563 84242
>4 |od 81975 79163 77603 75494 73436 71428 69469 67557 65691 63873
o 1 63097 60366 $B677 S703r 55436  $386r 53336 S0849 49400 47983
- 6 46612 45371 43965 42692 431453 40346 39070 37936 36811 35736
*7? 34670 33643 32643 31667 30730 29798 238gor 28038 127179 26354
8 . 002¢cCT 2477 24012 33274 33557 31860 31182 20524 19884 19263
29 18658 18o7r 17502 36048 16412 15889 325382 24890 14413 13949
-30 |- 13499 133062 13639 12238 11839 11443 11067 120703 10350 10008
31 | oc® 96760 03544 90436 87«03 84474 81635 78885 76219 73638 71136
33 68714 66367 64095 61895 59765  §7703 SS790 S3774 53904 500094
>3 48342 46648 43009 43433 41889 40406 38971 37584 36243 34046
>4 33693 32481 31311 30179 29086 28039 37009 36033 35071 24152
3s 23363 23408 21577 30778 20006 19263 18543 17849 17180 16534
36 15912 1§310 14730 417 13632 33122 12611 132128 11662 11213%
37 o780 10363 9961X 95740 92010  BB417 84957 B1624 7TB4I4 75324
kot ) 2348 69483 66736 64072 61517 59059 $6604 $4418 2228 soraz
9 48096 46148 44374 43473 40741 39076 37475 35936 34458 33037
[ - -
40 31671 393593 320009 27888 38726 25609 24536 323507 32518 21569
- 42 30658 19781 918944 18138 17365 16624 35912 15230 14575 13048
43 13346 12769 12215 31685 11176 10689 0221 97736 93447 89337
43 oo 85309 B16:7 78015 74555 7r241 68069 65031 61133 59340 S607S
44 54135 SI685 49350 47117 44979 42935 40980 39110 37323 35613
4s 33977 32414 30920 139493 28r27 26833 353577 24386 23249 22163
° 46 21135 20133 1918y 18283 17430 16597 15810 35060 14344 13660
47 313008 32386 11792 11236 10686 10571 96796 92113 87648 8339z
48 | oof 79333 75465 71779 68367 64930 61733 $8693 $5799 S3043 So418
49 47918 45533 43273 41115 39061 37107 35347 33476 31793 30190
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