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TABLE 2
Normal Acceptable Excessive | Dangerous
Blood lead  (pg/100 ml) < 40 40 - 80 80-120 > 120
Ur!nary lead (pg/100 mi) < 8 8-15 15-25 > 25
anaw CP  (pg/100 ml) < 15 15-50 50 - 150 > 150
Urinary ALA (mg/100ml) .. < 06 06-2 2-4 > 4

indices of lead absorption and to settle permissible
limit values for these indices. It was concluded that
the upper limits for acceptable lead absorption or
acceptable effects of such absorption were:

Blood lead 70 1g/100 ml
Urinary lead 13 pg/100 ml
Urinary CP 30 pg/100 ml
Urinary ALA 1-0 mg/100 ml
Lead in air 150 pg/m®

It was emphasized that these figures should be used
as guides and that they do not indicate the limit
between safe and unsafe. Because of the wide
confidence limits of the calculations no undue
emphasis should be placed on a single index.

Thesc various limit values must be a matter of
debate. For example, it is open to doubt if there is
any real difference between groups 3 and 4 in the
statement given in the British Medical Journal. If a
lead exposure is considered excessive, then it ought
to be dangerous, too. However, on the whole, thzre
is good agreement between the statement in the
British Medical Journal and the conclusion reached at
the Amsterdam conference, even if the acceptable
limit values, agreed upon at the latter, are somewhat
more restrictive, especially with regard to the ALA
limit value.

There is also agreement with the Swedish limit
between acceptable and unacceptable values for lead
in blood, while the Swedish ALA limit seems
somewhat high.

As can be seen from the regression lines in Figs. 1
and 2, our results show that the relationships
between lead in blood, lead in urine, and ALA in
urine were in good agreement with the conclusions
reached at the Amsterdam conference: a blood lead
concentration of 70 ug/100 ml corresponded to an
ALA excretion of 1:1 mg/100 ml. and a urinary lead
excretionof 15 ug/100ml. This is valid for individuals.
For groups of workers these limit values are too high
to be safe. Figures 4 and 5 show that a group mean
value for lead in blood of about 70 ug/100 m! gave

unacceptable mean values for ALA and urinary lead,
and even in the departments where the mean values
for lead in blood were between 50 and 60 p.g/100 ml
and where the mean values for ALA and urinary lead
were lower than the tolerable limits for individuals,
there were several workers with unacceptable ALA
and urinary lead values.

This work was supported by grant no. B67-19X-777-02
from the Swedish Medical Research Council.
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APPENDIX TABLE
@) VALUES FOR MEN IN DEPARTMENTS WITHOUT ROTATING SYSTEM
Worker no. | Lead in blood | Lead in urine | ALA in urine Worker no. | Lead in blood | Lead in urine | ALA in urine
(pg/100 ml) | (pg/100 ml) | (mg/100 ml) (pg/100 ml) | (pg/100 ml) | (mg/100 mli)
No exposure 240 61 12 0-89
(36 workers) 406 37 4 0-47
4 20 3 013 506 48 6 0-27
6 36 7 0-56 906 4 2 0-13
16 28 2 017
59 24 2 0-22 Median 44 6 0-45
86 21 3 025 Mean 44 7 0-38
94 25 2 0-15 S.D. 12 5 024
122 33 6 024
188 14 3 034 Submarine
225 20 2 0-27 assembly
234 33 2 0-37 (10 workers)
237 35 2 0-13 35 35 8 020
268 13 2 013 41 4 5 0-15
286 32 3 022 98 34 6 0-42
297 25 7 022 156 32 2 0-10
318 24 3 025 233 58 16 092
322 18 3 0-22 277 69 5 1-04
327 7 2 0-22 298 36 5 0-25
335 29 [3 0.37 402 48 6 0-25
354 22 2 0-27 490 48 13 048
365 33 2 0-25 508 35 3 0-10
373 28 2 0-22
374 14 2 0-27 Median 44 6 0-25
446 33 6 0-05 Mean 4 7 0-39
463 30 3 025 S.D. 12 4 0-34
478 40 5 025
492 35 2 020 Assembly
520 11 2 003 line I
523 45 8 0-37 (18 workers)
561 42 4 0-10 10 44 2 022
575 26 2 010 23 36 10 0-45
605 13 4 010 42 52 8 0-22
784 34 2 0-22 60 43 5 017
794 32 2 0-15 61 33 5 0-50
901 47 9 0-53 83 31 4 027
960 47 3 0-30 197 66 10 075
983 13 2 0-20 206 49 2 020
209 61 15 0-67
Median 28 3 022 345 30 2 0-20
Mean 27 3 0-23 397 56 9 0-45
S.D. 10 2 0-11 398 49 4 053
657 78 8 0-50
Grid sawing 877 54 3 0-79
(4 workers) 926 46 14 0-34
51 32 8 017 1141 35 8 034
383 47 8 0-42 1148 41 8 017
680 25 5 0-22 1153 41 11 0-58
757 51 18 0-55
Median 46 8 045
Median 47 8 042 Mean 47 7 0-44
Mean 39 10 0-34 S.D. 13 4 0-23
S.D. 12 [3 0-18
Assembly
Grid casting line II
(9 workers) (8 workers)
31 25 2 0-17 1 58 5 0-39
67 36 7 045 43 33 3 0-20
163 52 10 0-45 295 43 12 0-63
208 57 15 0-48 1120 52 20 0-89
215 32 2 0-13 1122 70 13 1-80
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APPENDIX TABLE (continued)

(a) VALUES FOR MEN IN DEPARTMENTS WITHOUT ROTATING SYSTEM
Worker no. | Lead in blood | Leadin urine | ALA inurine  Worker no. | Lead in blood | Lead in urine | ALA in urine
(pg/100 ml) | (pg/100 ml) | (mg/100 ml) (#g/100 ml) | (rg/100 ml) |(mg/100 ml)
1136 31 16 0-53 Gridsmearing
1166 21 2 0-15 (9 workers)
1168 86 15 0-50 15 91 18 1-00
160 43 6 0-32
Median 52 13 0-53 181 68 5 1-51
Mean 49 11 0-64 252 45 5 0-50
S.D. 22 7 053 272 61 20 143
281 60 12 1-78
Forming 349 25 8 0-27
(6 workers) 529 47 5 055
189 45 12 217 806 55 9 1-47
278 71 14 0-79
384 39 3 0-38 Median 55 8 1-00
385 58 18 1-08 Mean 55 10 0-98
423 37 2 0-17 S.D. 18 6 0-58
820 44 2 0-32
Manual
Median 45 12 0-79 assembly
Mean 49 9 0-82 (7 workers)
S.D. 13 7 0-74 14 45 16 0-37
107 78 17 1-06
Soldering 173 38 14 1-06
(9 workers) 226 79 10 0-75
74 42 2 0-15 429 46 28 1-17
193 41 10 0-32 430 73 9 0-32
262 50 19 0-79 564 36 4 0-20
266 52 17 1-76
291 49 6 0-42 Median 46 14 0-75
448 85 14 2:34 Mean 56 14 0-70
538 56 11 0-63 S.D. 19 8 0-41
703 59 11 0-56
1161 42 14 0-47 Macht:ne
smearing
Median 50 11 0-56 (6 workers)
Mean 53 12 0-83 11 69 14 0-79
S.D. 14 5 0-73 134 74 20 0-84
229 59 22 1-35
Casting 242 60 33 1-83
(17 workers) 247 47 4 0-50
34 46 12 0-47 299 61 20 3-50
37 56 10 1-28
62 71 20 1-18 Median 61 20 1-35
118 86 10 2:05 Mean 62 19 1-47
142 45 2 0-38 S.D. 9 10 1-10
276 41 10 0-34
359 68 16 0-68 Scrap lead
422 69 3 0-53 works
425 42 11 0-24 (11 workers)
427 63 12 0-82 17 89 38 3-85
440 50 9 0-55 53 72 16 1-55
485 47 7 0-24 65 55 17 1-61
524 50 11 0-30 104 82 25 3-76
528 50 5 0-39 201 70 26 1-18
562 47 9 0-56 293 63 18 118
658 35 4 0-24 330 51 6 0-30
828 58 5 0-25 343 85 36 2:40
357 41 2 0-34
Median 50 10 0-53 361 68 23 2:23
Mean 54 9 0-62 841 69 14 0-60
S.D. 13 5 0-48
Median 69 18 1-55
Mean 68 20 1-73
S.D. 15 11 1-23
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APPENDIX TABLE (continued)

(b) VALUES FOR MEN IN DEPARTMENTS WITH ROTATING SYSTEM
Worker no. | Lead in blood | Lead in urine | ALAinurine  Worker no. | Lead in blood | Lead in urine | ALA in urine
(ng/100 ml) | (ng/100 mly |(mg/100 ml) (ug/100 ml) | (ug/100 ml) |(mg/100 ml)
Tube filling Ball mills
(11 workers) (7 workers)
3 62 5 0-20 113 50 13 0-48
13 62 11 0-70 177 49 10 0-45
22 30 7 0-39 216 73 25 0-94
71 34 3 0-22 289 52 6 0-38
115 48 2 0-24 290 78 2 0-13
124 60 14 0-55 364 50 11 0-34
127 69 12 0-39 420 48 12 0-47
133 63 4 0-24
135 67 4 0-27 Median 50 11 0-45
280 72 23 1-78 Mean 57 11 0-46
920 43 7 0-17 S.D. 13 7 0-25
Median 62 7 027 Paste mixing
Mean 56 8 0-47 (9 workers)
S.D. 14 6 0-46 2 76 18 2:60
29 64 3 0-32
167 64 5 0-30
Continued in next column 191 77 5 0-32
235 60 17 1-47
370 56 5 0-38
410 43 5 0-24
437 70 13 0-85
768 89 23 3-52
Median 64 13 0-38
Mean 67 10 1-11
S.D. 13 7 1-19
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