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Dear Dr. Eaton : 

KlA OL3 

July 30, 1975 

151-1-M (N3) 

C-15 

Re f erence our telephone conversation of t his date conce!ning the urine 
arseni c anal ysis resul ts . 

I am sending you the fol l owing results and relateci inforrnation: 

l'able ·1 - this table lists the analysis result s as obtained f.rom Bandar­
.Clegg l nboratories . The analytical results in t he table have 
~ been corrected for specific gravity . 

Table 2 - t his table contains the urine arsenic results corrected for specific 
gravity according to the two methods recommended by NIOSH, nan!cly) 
method 10 .1. 2 and 10 . 1.3.· Please note tha t in the application of 
method 10 . 1 . 3 " . .. the use of such a correction fact0r can lead to 
unusual ly or erroneous l y hieh results." 

On Page 246 of one of the latest issues of Occupational Safety and 
lleal t h Reporter (also att.:iched) .:in attempt was made to clr?rify 
this siti;ation by proposing that all 11rine samples whose specific 
gravit y wns l ess than 1.010 be diEcardcd on the basis of their 
unrc l i;.bility. If t h is proposal were app l ied· here , 19 of the uri~1e 
sampl es woul d bd unaccept~hle . 

Attnchcd for your information is a l etter we received from Dr . ll. E . 
• Stoki nger . You night be interested in his comnents on the reliability of nr!.cnJc 

l evc!ls i n hnlr anil ur.lne samples as measures of exposures. 

Yours t rul y , r f rct-1 -
J.P. Fa r ant, 
Chemis t . 
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TABLE .1. 
. 

# 
I 

U~CORRECTED Pu~ALYTICAL RESULTS e · -: 
-.. 

. 1/.EASL~D 

' 
COXCEXT:l.\TIO~ 

vl!~~ VOLUNE OF OF A?.S:::~~IC I~ 

SJ-.:·2LE URINE/24 HRS. S?ECIFI C t;?'"r~;== 

~'"'w~·3 2R r.1i l lilit res GRAVITY c g / li tra 

-
50259 _: ~-------·· - . 2480 1. 008 4 . 

# 

270 1970 1.025 68 

. 

I ,. 271 1.015 52 

272 200 1.014 12 

. 

273- 1510 1.011 · 38 

OI 

274 . 2440 1.006 62 . . 

275 • 1850 1.005 64 

276 1000 1.023 
.1 

42 

277 3030 1. 004 22 
. 

278 1520 1. 015 85 

. I 

279 I 3040 .. 1. 003 · ·- . 

I 
- 52 . 

I 

! 
' 

. . . 
. 
J: - - -
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f ~IEASURED 

co~c::~;~?...;rro~ 
' . .\:::.s:::xrc I~ 

U:lii;-E VOLUME OF OF 

s;...:-2LE URINE/24 HRS . SPECIFIC u:::.rx:: . 
~"t;:GE!l milli!itres GRAVITY 'l!g/li ~re 

' 

280 670 1.026 22 
·-·-

-
,. 

281 1340 1.015 82 . . 

'vO(s .5'/tft~ /o ~J; /•O<..I 1f 

282 2340 1.004 2 

283 
965 1.018 48 

. 

284 3250 1.~07 14 . -
- ·• . 

' 

.. 

285 . 2100 ' 1 .004 16 
.. 

. . 
266 1450 1.014 60 

. 

287 1100 1.011 2 . 
-

290 1650 l.023 40 

.. . --
: 
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. - H:C:ASli1tED 
j 

. co~c::~T?....\TIO~ 

URii~ VOLUME OF 0? A~s:::~rc I~ 

SA~2LE URIN'E/24 HRS. SPECIFIC V:\.I);:'. 

~-..,:3::R millilitres G;lAVITY ug/litre· 
i 

291 2730 1.005 35 . i 

. 
292 2050 1.008 140 

• 
. . 

293 2080 1.012 59 

. I 
294 1070 1.024 59 

. 
295 1285 

' 
1~20 108 

. 

296 1310 1.011 60 

I 

297 .5 70 1.022 54 
. I 

298 1000 1.014 16 

299 550 1.022 98 

300 2500 1.006 34 

-
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- XEASt'RE:D 
\ COXCE~'i'~-\TIO~ 

UR!~;E VOLUME OF OF A~s:::~rc IX 

SA .. '2LE URINE/24 HRS . SPECIFIC u::.r:::: 

~-:,:s::a . millilitres GRAVITY ug/li:::-e 

301 
I 1120 l.02t 56 • 
I 

302 2970 

I 
1.004 16 

I . 
i 

303 2080 I 1.010 46 

304 1100 1.018 58 

. 
305 2300 1.(904 26 

. 

306 ' 2700 1.001 44 

.. - -- · ----- ---·- ~- -
. 307 3800 1.002 10 . 

' 
I 

308 ! 1550 1.022 52 

. . 

309 1600 1.005 44 

310 3400. 1.004 35 . 
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\ . - '~ASi.~RED • . . co.:cE~I:t-\TIO~ 

.URI:;E VOLu11E OF O? .. nsE:::c I~ 
SA~·2LE . ' UREE/24 HRS. SPECIFIC t;~I~E 
~~:3::R millilitres GRAVITY ug/litre 

. 50311 900 1.017 80 • 
. 

,· 

312 
. ,• 

950 1.019 102 . 

313 

I 
2000 1.006 14 . 

314 900 1.021 (2 
. . 

I 

' "' 315 900 1.019 198 I 
. , 

316 '850 1.021 68 

- ---· - ·-----.. · . 317 1400 1.018 26 

318 1500 1.018 38 
. 

- 319 1650 1.013 6 

320 500 1.027 32 
, • 

321 1100 1. 0 1.s . 16 



.. 
. . . . , . 

. e : ~· .. 
. . 

. - }GASL"R:'.D . . CO.,CEXT~t-U"IO~ 

.URI~;?; I VOLUME OF OF A::s::~;!c I~ 
I URI~E/ 24 HRS. SPECIFIC .. --;i7,·-:-

SA~{?L:::; I 
v.,_., _ 

x·, .. ~·S :'.R i r.rilli lit r e s· G:?-AVITY cg/~i c:.-e 

I 
I 

50322 I 
l 1. 013 16 . 

323 : . . 
2000 1. 008 156 

• 

·324 1350 - 1 . 012 20 

325 1500 1.010 40 

326 500 1.016 36 

327 
0\ 

1000 ' 1. 016 56 . 
I 

328 1300 1.017 88 . 

. 
329. . 1550 1.016 38 

.. 

. . 

. 

- -
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TABLE 2 -· . , . 

ANALYTICAL RESULTS COR...~ECTED FOR SPECIFIC GRAVITY 

-
' CONCE~"TRATION OF ARSE~IC 

URINE VOLUME OF I~ URI~E Ug/litre 

SA:•:?LE URINE/24 HRS . 
;-.;1.t-'.3ER millilitres METHOD 1 I METr.0D 2 

.. 

50269 2480 4 12 • 

2i0 1970 68 65 

271 53 83 

. 272 200 12 21 

273 1510 39 83 • 

2i4 l 
2440 63 248~ · 

2i5 1850 65 307 

276 1000 42 
t 44 

. 
277 3030 22 132. 

2i8 1520 87 138 · 

. . . I .. 
-· 
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CONCENTRATION OF ARSEXIC 

-· 
URI!'-;'E JVOLUM!o OF IN URINE . ug/litre 

SX<?LE URINE/24 HRS. 

~;!~r<::~R r.iillilitres METHOD 1 ~!ETiiOD 2 

I 
502_82 2340 2 12 . 

283 
I 965 • 48 64 

284 3250 14 48 

. 
285 2~00 16 96 

'286 1450 61 I 103 

287 1100 2 4 
- --- -·· -- -

. 
290 1650 40 · 42 

- 291 2730 36 190 

292 2050 142 419 

293 2080 , 60 118 .. 
--
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CONCE~'TR~TIOX OF ARSEXIC 

liR.IXE VOLUME OF IN URINE ug/litr~ 

S.~ •1?LE URINE/24 HRS·. 

\1.,~-:E::R mill il i t r cs METHOD 1 ~li:Tr.OD 2 

50294 1070 59 59 

' 

295 1285 ' 109 134 

-
296 1310 61 138 

297 570 54 60 

298 . 1000 
.. 

16 27 

. 
299 S5 0 98 107 

300 25 00 35 81 

- • 

301 1120 56 61 

302 2970 16 96 · 

303 2080 47 llO 

I 
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CO~CE~"TRATION OF ARSEi\IC 
URINE VOLUME OF IN URINE ug/litr e 

. SA.':?LE [JRINE/24 -HRS . 
\"' '.' .(P,:::R [nillilitres METHOD l ~:ETHOD 2 

I 
50304 1100 58 77 

. 305 I 2300 27 156 
. l 

I I 
306 2700 ' 45 1056 

I 

307 3800 10 120 . 

.. . 308 
1550 52 57 

<509 1600 45 
; 211 

310 
i 3400 
I 

37 .216 -
I 
' I 

311 900 Sl 1, --.) 

312 
950 103 129 

. 
; 

313 

. , 2000 14 56 · 
.. 



A 
. . 

\ 
, 

- •'. ' . 
-

. 
CONCENTRATION OF ARSzXIC 

. URIXE VOLUME OF IN URINE ug/litre 

S~•l?LE URii'iE/24 HRS. 
,,'.\i;:-:q millilitres I ~l[TtiOD 1 ~.!ETiiOD II 

50314 900 ( 2 < 2 
' 

315 900 199 250 

316 850 68 78 I 

·- I 317 1400 26 35 
. 

318· 1500 38 51 

319 1650 6 11 

. ·- ·- - --·------- --

320 500 32 28 

321 1100 16 I 21 ' 

' 

322 : 16 30 

323 2000 (58 468 , 
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r CONCE~"TRATION OF ARSE:-:rc URINE .VOLUME OF IN-URINE ug/litr e . 
S.~•:PLE URINE/24 HRS. I 

millilitres ~ • ~u:•!3ER 
'.'IET! iOD 1 ~:ETiiOD 2 

324 1350 I 20 40 
. 

; 

325 1500 41 96 
-

I 

326 500 
j 

36 54 . 
327 1000 56 84 .. 

. 
i 328 l :SOO 89 124 . 

329 
. 

1550 38 57 
i 
' . 

. 
279 3040 53 416 

280 670 22 20 

281 - 1340 , 83 131 

#" 0 ~ ....,c, -v-Z-" 
/ 0 2.J ,,. 
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Con~ultnn t, Occup.'.ltional Environments 

Health ;md \~c lfare 
Medical Service~ Br.'.lnch 

370 Catherine Street 
Ottawa •. Ontario , Canada KlA•OL3 

Dear l·lr. Ross: 

n atc P.,·c\l. 
(0 ll S) 

frl(I I. (llt0 Sl,tit r1, (I 

. _,, •• .,"' .. , \,,, ..,, .. ,. ,c- ...... ""'"''"' 
( C'l l ,f,,,. .. o l ••· •· .. • •- .. ,., of r.,1.i,~ 11,.u Hh 

)t )I t,,. , ~f' , ,.., v- ,, , 

•• ' '-• '" • • (ult f u.,..,n ~ ◄ /0◄ 

MAl SIIAII r IAOJllt 

Noliu"c,I '"'''''"'"' I I'\, (h,.,,•olto" ol 

Snf• ly ' ' "'' tlro:•h 
U.$ r@, t ( l ll ,c ,i , ,,.,t { o ... •lhaw,. 

( IMl""f'I'•· O h ,n ~ !-.'VJ 

I Or<Al!I t 011 
O cu,t•<'••r"''' ' ~ttl f' h ,u,fi tCrn l lh A,t,...,11 , 

U.S. ''""""'"'<"'' ol ' "'•->' 
ft <h·•o l (-v,ht, ,-9 

4 )0 C,,,l,lr" (,o lc A•f'""' • 

... )~011 
~" (ff'n, i,cr, (t1l ,lo,,..,o ~ -11 Ol 

N OtMA.]'I ('. VIII IT[ . fh Cl 

f •f'<v t i,f' ~c-c1r 10,, 

4 l 11 Cu"""'O' h 
Uc,.., , 10". lr,o, 1 JQ;) 
,.,_ 11 , . ~~-· 7>1; 

Mt~. f:I '-\ ~11\VAl'l , A•n nn ~c: , 

p.,t.iicnt:o•. , 0 1 ',u 
P.O . l o , 1~)7 
( incif'lnrr, . Qh; o J :i.:0 1 

hi. Sll-nSO)I' 

JUI~ 2 3 1975 ---··-~~---------~ 

In respc,11:1e to your Jette-..· o f Sune J.J re<!UC:stinr; doc:.:r:-.cr,t::t:.on for tl~-~ TL\' 

for AltSEtUC , we are pleased to enclose a copy of the document·ation for 

Arsenic: T?:ioxidc llandlinc and Use ao:.l one for Arsenic Trio:-:ic.le Production . 

Thc .~istinction of the separnte industrial air s tandards was made on the 

' basis that dif feren t types of expos ure occur under different conditio~s of 

industrinl opcrntions , requirine . according to a new pol icy e s tablished by 

the Threshold Li ::1its Conrnittee , the tailori"ng of t he indus trial air st;:incl.:ird 

(TLV) to the particular indus trial operation . 

This is in distinct c ontrast to the NIOSH recommendat ion f o r inor3anic arRenic . 

NIOSJI I s Criteria Document o n Inorg.:ini.c Ar sen ic makes a bla nkest ai r s t anci,n:<l 

for all inorcnnic compounds of arsenic . and, furthernore , is proposinn in .:i 

doc unwnt yet to appear , an -unrc.:ilistic.:il ly low l eve l of i 11 i.;/m3 ns arse,,njc . 

Thnnk you f or ~cndinc on tl1e copy of your rec ent rcsulLs o f arsenic ) ~vels in 

th C! h.'.l i r of re sidents i n Yc·]lowknife. Th ey sC!cm to b,::a r out vc:ry wr~ ) l the dq~rc-0. 

of c>:pos ure of mine .:i'nd 1Hlll workers v s . othC!r r c:sidC'nL s of Yc llo,.:kn :i1(: . 

We mir,ht, howc•vcr, offer a word of q1ution in thP u se of lwir .:innly!':es .'.l S :J 

incc1s ure of tr.'.lcc metal cxpo~;urc , pnrtic ulnrly in the ca~;c- uf. .1r$1'11ic. , \./hich, 

Cls; you know, :i.s ,1 uu iqu:i.t:ciu !': C! l C11tl'.nt oc curring jn r.i:-.ny djel.iry items.· In 

connection w:i.th thi!., WC Ii.id OCC,l!,j Oil to nnalyzL~ the n:iil:; of :1 nu r.: ber of. our 

ct;iff here some t:imc .'.lf.O for t hei r. ni:r:C'n1.c content!;. To C!vcryonc 1:. ~a1rpl"i.f;c > 

the .irncnic content of the n.1 ils of my wife was ,1pproxim:i 1:c J.y J.00 t ime~ the 

• 
.-:· · 
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Pace 2 - Mr. C. R. Ross 

nvcrar,c of t h e workern in our f.1ci l ity here- an<l t h .:it ·of mine was more t h:rn 130 time!; t he .:ivcr:rcc , Neither of u s , t o our knowlcdr,c, lwd any pcc:uli.;11: c >:po[.;urc to nrr.cnl~ othc-r th.:in die t ary, po~;r:ible contri.b1_1torn hc-inr, winen and sen food. On .1naly..:inr, our n.:iil spccimcnr.; .'.l few 111011thi, .1.att!t" , the nrscnic content h.1c.l t:onc clown respectively to 17 ,:rncl 30 times nonn:11. Dur i nc this period ;rnd to dote, we hove been in perfect he:1lth th(!sc m:iny ycnrs (my wife 'is .i phj•sician ). 

\-n1at we 111.'.lke of t hese fluctuatin g arsenic l evels in d e rmal :1ppcnd:1gcs is t h:it unl ess the dict::iry intake of .1rscnic i s uniforr.1, till sor t s of une:-:µL:ii:;cd l evels can occur, :incl urin.'.lry values arc of. no use .1s a mc.1sur~, of cxpo:~ur-c \mlcss a method i s cicvclopcd.lwhich has not yet b een done, to scp:n-c1tc org,:mic­all y bound arsenic from inorga nic arsenic. 

2 Enclosures 

' 

Sin~rcly yours, 
. c.:(\ (" I I ..... 

~- ~ · 0J:t"\2J.l\Dl~ 
Herbert: E. Stol~inge r , Ij1. D. 
Chairman 
Committ ee on Threshold Limits· 

I 
! 

I 

.. 
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