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Angust 1, 1997

Mr. Steve Karkling

Burean of Drinlong Water and Groundwater
Wisconsin Depariment of Natural Resourees
PO Box 7921

Madison WI  53707-7821

1am wrinng this lewer to provide camments on the Department of Narural
Resources proposed changes 1o the groundwarer standards contained in NR 140,
on behalf of Wisconsin Manufacturers & Commerce (WMC). WMC is 4 business
B550CIANON with approximarely 4600 members that employ about 500,000 peaple
in this state. Many of our members are directly or mdirectly affected by the NR
140 standards. We have a nutmber of concems wiich are st forth helow.

1. Eoron, Benzolhlfluoranthens, Chrysens, Avenaphthylene, and
Trimethylbenzenes.

WMC supporns the corments regarding horon submitred to the Deparmment,
which are coptained i the July 23, 1997 letter wnen by Dr. Michael G.
MeMurmy (STS Consultants, Ltd ) vo Mr. Nicholas C. George, Jr. (Wisconsm

£-§25

- Uriiiies Association), and hereby incorporares those comments by reference.

" As‘mennioned In the July 23, 1997 letter, we queston whether the proposed
enforcement standard for boron is appropnare for the followmyy reasons.

» The proposed standard Incorporates a default assumprion thar 80 percant
of the toral "safe” Intake of horon will be from non-dunking water
sources such as diet. S

+ The proposed szandazd appears to be based on an chaolers stady rhat is
ourdared, and failed to consider the most cument scienmfic information
avaiiable 1egarding bovon's nurnnonat requirements and toxc thresholds

* The proposed standard did not consider citical informanon which would
guppert the use of more reasonable uncertainty factars when
extrapalanng effect levels from ammals 1o humans.

WMC also supports the Utilities Associanon's comments regarding
penzofblfluoranthene, chrysens, aceraphthylene. and mmethylbenzenas.

O Radioactive Substances (Beta particle and photon radioactivity,

Gross alpha particle radicactivity, radium-225 and radium-z228
combined)
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The proposed standards for these radioacrive substances are based upon
maximum contaminant levels established by the Environmental Protection
Agency (EPA) in the 1870s. Smnce that tme, the EPA has proposed
modificanions to those numbers, which were sigmficantly higher than the
numbers proposed by the Deparrment

The MCLs have been n existence for approxamately 20 years. Given the
apparent lack of urgency in adopung these as state standards, and given the
fact that these numbers have been the subject of review ar the federal Jevel,
the Department should not go forward with these standards ar the current
lime

. Ammonia

WMC is concemed thar the proposed ammonia standard is not based upon
scieptifically valid infonmation. Apparently, this view was also shared by Dr.
Jay M. Goldring, fonmer Research Sciennst I with the Department of Health
and Soclal Services, Division of Health. Dr. Goldnng was one of The authors
of the "Recommended Groundwarer, Enforcement Standards and
Preventative Acton Limits, Cycle 7, Summary of Scienufic Support
Documentation for NR 140.10, October 1996, (Summary Daocument)

Anached is an October 23, 1995 memorandum from Dr Gaoldring 1o Mike
Lemcke, {DNR, Bureau of Water Resources) regarding Cyele 7 Groundwarter
Standazds. In vhar memorandum, Dr. Goldnng states: “Please nore that
DHSS did not proposs a health-based standard for ammoma nitrogen due 1o
lack of scienufic mformation copcerming 1ws toxicity.” Rather, Dr. Goldring
recommended the Deparrment propose a public welfare standard, wirh the
enforcament standard ar 29 ppm, at the Preventive Acnion Lamit ar 14 ppm.

We question what mformanon has chianged since Dr. Goldring opmed that
- “there was a lack of scientfic informanon regarding this matter.” It appears
from the Summary Document thar the newest Toxicity study used regarding
ammoma was from 1882, vears hefore Dr. Goldnng's statement. Given this
apparent lack of informanon, WMC strongly opposes the proposed standard
Thank you for the opportunity 1o comment Furthermore f you have any
. please contact me.

Environmental Policy Direcror

PES sjc
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- standard ot the specified Jovel. mmmmmmammam
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Mmﬁﬁwﬁﬁmmkwaﬁsm $v0 seomuatized below:
Health Based Standacds

Plrase contace me if you have any questions.
c:  Hawy Anderson
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as they Azply to Very Low Intzkss of Radium

This decumsnt was prapered by Dr. Roben . Rowlzrnd. Dr. Rowland
holds 3 Pn.D in Rediztion Biclogy, and nas spent mes: of his professicnsl
carser at the Argonng Naliona! Laboratory studying end pubiishing soientific
PERers on verious aspects of the toxicity of radivm in humars. Hz jcingd the
Laborstory in 1830, became Associatz Dirzcicr of his reszareh division in 1984,
Cirgcior in 1867, and was appointed Assseieis Letoratery Dirzctor for Biclogy
and Mzcicing of the Argenne National Leboratery in 1681, He ratired in 1883,
ard has worked as a consultant to the Lebaoraiory and othsr orcznizstions since
that time. He has reeently written a becok on tne mistery of ihe uss of radivmin
the Unitad Siaies which SUmMmEnzss the curren: Knew sCgE of s wxigly of this
recicglement in humans'. Hes was g mambsr ¢f the Naticnal Council on
Radiaricn Pretection and Measurzmante (NCRP) frem 1871 uriii his rasignstion
in 1583

[{}]

I 1968 the Alomic Ensrgy Commigsion combings 2l ¢f a8 fundes
research studies on rediem in humans Into one program, the Cenisr ior Human
Racicbiclogy. and plecad thet pragram at Argonng undsr the dirzcticn =f Dr.
Rowland. Tne files in the Center for Humen Radicticlegy atihe Argenns
Nztional Lzborzatery contain the names of approximatsly 8000 psople who
gcquirsd the element radium internally. Meny of these peceis soquirs2 radium
when interne! racdium was nrascriced by members of the madicel profsesion, a
practice populer in the 1820s and early 1€30s. Others aequirsd radium as a
consequence of buying 2nd drinking watsr to which high levels ¢f raciem had
been added. The greatss: number, howsver, acquired racium whan they
warked in the walehdie! indusiry, whers a radium-containing paint was applied
to watch and clock dizls so that the hands and numerels would glow in the derk.

. Morea than 2400 of these radium-containing individugls have besn .
- carafully studied in the Iskoratory, bath for their radium-contant and their health -
status. The ultimzte cause of death has been determined for the deczased
cases by autopsy or at least by means of a dezth ceniificata. (Mcre than 1000 of
the these studied individuals werz siill living in 1580, even though mest
received their radium hetwesn 1920 and 1950.) ' -

It shoule be recogrized that all humans cary radium inthsirbedy. as a
conszcuence of the radivm ingested daily from food and water. The amount in
any given persan varies, depending upen their dist, but is usuglly of the order of
30to 40 pCi. Similarly, radon is present in the air we breathe every day. Radon
is a ges formed when radium atoms decay: its source is the racium everywhere
in the soit. It is at far graster concenirations in the air then in the bedy from our
deposited radium. ‘

Tne lowest level of radium that can be measurad in the tody by whoie-
body counters is about 4000 pCi or 4 nCi. This fimit is the consequence of a
much more abundant form of natural radicactivity in man, that from potassium.
Potassium, a normal and necessary component of the human body, contains a
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117,000 pCi, or 0.12 uCi. The decay of 4K contributas sa many gamma rays

mfﬁ Bedy-countars ara flecded with these counts, limiting their sensitivity to
radium.

Exzosurs to radiation is fesrsd becausa of the wall-kiown akility of high
levels of raciation to cause mafignancies. Wha!is saldom recognizes is the fact
that all numans ars expoged © law levsls of nstural radiation 2t all imes. The
Citsrsnce betwssn the "high” and the "low™ may be a factor of 2 million ar sa. It
is kncwn that two distine: malignarcies can be inducsd by very high levels of
raciur in e bedy, bone sarcomas and Carcinemas onginatng in the mastoid
alr czlls or paranasal sinvsss. These latier malignzrcies have been czlied
"nesd cereinemas” for trevity. Dose responss reletionsnips have besn derived
arc publishee 232 for szch of these malignancies. No other melignancies
havs tean proven to be inducad by racium in the human bedy. A number of
studies have axamirad zll the other malignercies obsevad in tne siudies of
rediem in hwmans, but ne ciher mafignancies have been fourd o ha
conmsiently and sizistically slevaisd 557 :

- In 1875 the Envircnmenial Protzction Agency (EPA) propcssd inierim
siandcerss for radivm in drinking water, 2nd in 1876 published tre Naticnal
Primary Drinking Wa:sr Ragulations, contairing Maximum Cortaminant Lavals
(MCLs}) for redium. Thess MCLs wers s&t at 8 pCi per liter for the sum cf the
222z plus *2°Rg actvity in the water. Thesa levels are still with us today, but
much new information hes been devzloped in the msantimes whien makas thesa
stzndards unnecessarily siringent,

As a consaquence of the large study of the toxigity of radium in humans,
radium standards may now be basad on human experience with radium, nct
derivad from lzboratory animeal studies. Further, thera is ne nesd to attempt fo

. -deducs the effects of racium deposited within the human bedy from the o
- gxperience of those exposed 1o the whole bedy gamma and neutron 0

iradiations from atomic bomb detonstions. Thus there is no need 10 introduce
medifying factors in an attempt to translate animal results into predictions of
human effects, or to attempt 1o pradicted the effects of radium deposited in bone
from estimates of bene dose from whele body iradiations, Thisis very
important, for from animal studies it has besn obsarved that radium is absorbed,
reteined, and eliminatad quite diferently In various species, and that in no
species doss racium adequately mimic the obsaved behavior in humans,
Likewise, many mere radium-induced bone szrcomas have begn observed in
our radium swdies than radigtion-induced bore melignancies wars ¢bsarved
among ihe &tomic bomb supvivers. :

In the Federal Ragister for July 18, 19818 MCLs for drinking water of 20
pCi for both 22%Ra and 228Rg wers proposed. The fisk of drinking water
containing these levels of radium can be calculated by refarence to actual
human experience, without reference to any hypothesis or arbitrary standard. It
¢can be done as follows:
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taks the EPA reccmmendzsicn level of cans..zm;:ticn 2 liters of water per day at
the pregosad MCL for 228Ra, 20 pCiper fitsr, times 363 days psr year multiphed
by 50 years. Of irie total oral intzka 209 will be abscrbed into tha systsmic
circulalion® and circulatad throughout the bcc!y The caleulation thes vislds:

(20pCi/ 1 x21/¢ = 365 d/y = 50y) = 20% = 145,000 pCi

nus afier 50 yezrs ing feral intzke will B2 of ine order of 130,000 pCi or 0.13
uli of racium, or 0 3 uCi if coth radiurm 9310088 wers prasent = the praposed
maxirmum fsvci

A recert siuoyt of tne rfisk frem ;r':::rn:fiy cerosisd radicm gemonswated
trat the prokebify of 2 radivm-inducsd malignanc, 7 w&s very low in (RosE casas
wrars the ol ralium thar had entered ne sysismic circulation was less than
72 uli. Indssd, mors than 2400 individusg!s expossd 1 radium fom all sources
have hed thair bedy contenis messured =nd thelr radium intakes ¢ c.;tazed?,

ang nol ons recium-malignancy has been observed in any cass with 2 otz

mmw intaka of lezs than 75 uli. Thus 5° the maxXmum prepesss resivm
carcentration in ¢ nkmg waler, ingested continualy for 50 yeErs, atan
incastion rate { two lters per dey) that is sglcem achievss, with no other source
of iaquds {milk, beried soh drinks, bear, &i¢), ons weuld accumulats less than
0.5 % of the lowsst inieke associgted with a malignangy.

It has besn chsarved that malignancies ars jnduced at lower levels than
any other symptam associated with high radium intakes. Such symproms, such
ag bene necrosis or sportaneoys fracturss, are net sean until intakes levels of
mare than 100 uCi ars achieved. Above such levélsthersis ahichriskof a
malignancy or other damaging symptorms of radium peisoning. Thus no efiects
from radium depesisd within the body can be expecied at the levels tha! would
:gfcabtamed by drmng w:.*e:-r cantam r:g t?*e fm{fium :satcpes arths ;:rc;:csed

L3 : :

The following graph of the obssrved bone sarcomasina psguiatian of
fermele dial worksrs who started work in the radium disl indusiry before 19504
shows the abrupt rise in the ocsurrence of bone sarcomas as the syslemic
intzkz anproaches 100 pCi.
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There were 1530 femals dizl we rkars in this & z..r:;'y whe zxzersncsed 46
bone sarcomas. Itis the best group for analysis, for we have = single g8x,
similar occupation, identical routs of entry of raditm into the bedy (orel), and
nearly all of the seme ags, 204 £ 2.1 years. Were we to {zke all the mazsured
radium cases, there would now be 2403 cases with 64 bone sarcomas, but the
plot of incidence againgt doss would lock exzetly the same, for thers were no
bone sarcomas observed below 100 uCi. The only dms:»fem:e weuld te the
number of czses below the lowss! leval melignancy obsarved; that nmber is

-':Q:‘eai&!' than 21 GB ?cr tha pcgulazm cf aﬂ measursd ;asers

Hadzum is also kncwn 1o mduca ancthar type of mahgrmey, whzch have
been called head carcinomas. They are not as abundant as the bane
sarcomas. Only 19 were observed among the 1530 radium dizl workers vs. 46
bone sarcomas, while the total radium exposed population of 2403 measured
€a53% exp&nencad 32 vs, 64 ﬁcme s.;rcomas None a{.apearnd at intaks levels
less than 75 pCi. _ S _

It should be noted, hawever, that some studies have congluded that other
cancers are induced by radium at very low levels such as occur in natural
drinking water. Lyman and co-workers'? have published on an association
between groundwater radium levsls and the incidence of leukemia in certain
Florida counties. Thasa counties have substantizl deposits of phosphate, which
contain 238y, the source of %5Ra. This radium may ultimately enter the

.grczundwatcr Similarly, Bean and co-workars'h 2 have published associations

between groundwaler radium in lowa and Certain malignancies, and while no
increase in leuk=mia was found, other maﬁgnancies wers elevatad, specifically
bladder, lung, and breast cancer, malignancies not mentioned in the Lyman
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thess malignanciss wers indesd caused by ingested racium, suraly they would
be expected (o be sbserved in the much larger study of radium casas, many
with mueh higher intakes of radium.

_ Al of these studies have besn reviewed and discussed in a document
written by a comminiee of the National Reszarch Council, Mealn Risks of Radon
nd Ower Imemally Dencsited Aloha-Emittsrs, also know a8 BEIR V.33 On
page 228 of the EEIR IV document the foliowing statsments ars found:

“Lyman et gl show & signilicznt association betwss
leukemiz incidenens srd the extsnt of groundwatsr contamination
wiill recivm, The mejerly of the leuksmizs wers acuts mysleid
leukemiae, Further, a dose-resgonse relaticnship is sugpsstad for
toiz] levksmiz with ircrsasing levals of radium comamination.

"Lymzn et gl ¢o net claim, howsver, to have shewn 2
caysal relatonship between leckemia incidence and radium
cortaminglicn. They peint out thet there I8 no informaticnon
indivicua! sxpasurs to radivm from drinking we'sr, nor to othier
coniounding factors,  Since levkemia ratss are not elevaizd in the
rzdium-dizl worker studies, wherz the radium exposurss ranged
from near 2510 to many orders of magnitude graatsr then could be
auriouted 1o drinking water, it is diflicult to undergiand how radium
accounts for the obsgarvations in this Fioride study.*

Tre point is that there was no indication of how many of the casas with
leukemia were actuzlly drinking water containing radivm, or if they wers
drinking watar with elevatzd radium how long they might have consumed it

.. Thereader s_hcn_ﬂ&mz&_:haz radium is.often found in water frem deep
... walls; surface watsr usually containe very fitle radium, and thathome water .
- softening processes effectively remove radium from water, Trese comments

ara relevant 1o the next quotation from page 231 of the BEIR IV document,
whers the following statements are found:

A pair of studies releting cancer to source of drinking waler
in lowa wers reported by Bean and co-workers. - The firs: of these
examined the source of water, the depth of the well, and the size of
the community. This study was zimed at the role, if any, of
trinzlomethanes resulting from the disinfection of water by
chiorination. The sacond, which usad the deep-well data from the
prior study, examined cancer incidence as a function of radium
contant of the water. Twenty-gight towns met the three eritaria for
the second study: & population between 1,000 and 10,000, water
Is obtained solely from wells greater then S00 it (152 m) deep, and
no weter ssftening. These 28 towns had a total population of
£3,689 people in 1870,

- - W
- * -
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annual age-adiusted incidence ratas wars exanined for the
pericd 1668-1978 (axzept for 1672), eartain cancers wers found to
iNcrease with incraasing radium content. These wers bladzer and
lung cancsr for matss and braest and lung cancar for famales.
Their data, plus tha incidence rates for thess cancars for 2l lowa
towns with populations 1,000 1o 10,000 are shown in Tzbig 4-8.

TABLE 4-8 Cancarircidencs Rate among Persons
Exposed to Diferent Concentrations of Radium in
Drinking Watsr
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When examined i this fashion; questicns arise. Therz i no doubt

thet mele and female lung cancers apcesr to incraases with &n

Incraase in the radium content of the wa:ar, but in the cesz of the

female lung cancers the levels were never as great as obssrved

for those who drank surface water, A similar situation sists for

femzle brezsi cancsr. For mele biadder cancer only, ths highest

radium level produced a higher cancer rate than was otszrved for

those consuming surface water. Were it not for the fzet that these
_eancers were not szen at radium intakes hundreds to thousends of

. times greater in the redium-dizl painter studies, they michtthrow..

- suspicion on radium._ However, i is difiicult to acceptthis ~~

hypethesis without an explanation of the lesser numter of cancers.

found at higher redium iniakes.” =

no studies of netural radium in drinking water have sver been shownto pose a
risk to the populations drinking such water. It is known that very high levels of -
ingested radium are czpable of inducing malignancies, but due to the short
range of the emitted radiation and to the fact that radium dezosits only in bone,
only two types of cancer have been induced in humans by radium. Other lypes
have been alleged 1o have been induced, but therg Is ne evidencs lo suppart
these allegations. Wha! other problems might internally deposited radium
account for?

Thus the prestigious and respected BEIR IV raport clezrly concludes that

‘ It has besn sugges:ed hy several authorities that aff levs!s of radiation
are harmiul, and if this is true then thera should be same visitle effects. One
often suggested effect is g general, nen-specific damage ta the body, which will
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done twice, once in 1878 by Siehney and co-workers'  wno gxamined e
survival of pre-1930 radium dizl workss and egain in 1894 by Stshney's who
expardad the siudy (o include pre-1930 dial workers. In gach case the resulls
ware the same; fife shortaning is visitle, but when those ¢asas whe developed
the well knewn radium-inducsd mafigrancies arz removed from (ha siudy, §0
no radium-irduced cancsr cases are ingiuded, there is no life shortening. No
maner how large an intgrnal burden was acquirsd, thosa cases that dic ot
have 2 bore sarcama or & head careinoma showad ne ife sherening. Since
these malignanciss ocour only gher vary large radium intakes, which could be
achieved only if drinking waier contained ebeut 1 gCiper litsr, they ars nat
slgvant 10 the presant concern gcout MCLs set at 20 pCi per fitsr.

Thres racen: pubiicstions dsgarve mentien. Twe of thezs came fram Dr.
Firkeletein of Toromo, Canede18 V7. Mz swedisd the relglionship berwezn the
racdium contant of drinking watsr & ths binhplace of childran who uitimatsly
developed chichaed nare maligranciss. The first of these swdies?d icentified
cezths of peorie 25 yezrs of acs or less in Ontaric dug (o bore cancer Betwaen
the years 1850 and 1683, There were 283 usable bone cancer cases. Thewr
birkplace water was sampled for radium betwssn 1987 and 1662, Raciumala
concentration af mors than 0,19 pCit was found in the Dinhplace watsr of
15.2 % of thess dying with bane cancar {ihis group of 43 cases is celled tha
exnosed group, the remaining 220 bons cancer casss from binhplaces witn
lower racium levels in the watsr ars celled the reference cases) butorly 10.2 %
of the controls (256 deaths from other czusss then bone Sancey) wers found to
have bithplace water above this level. This suggests that the radium levelin
the water might be the causs of the bong malignarcies.

The following deta for the bone malignancy (exposed plus reference) cases are
talkzn from Table 3 of Finkalstein's publication.

C oessd pEEe L Refa::ae::ca it&*;m _
Bone Ca=cgr Gzsas ‘Bone Cazcer C2538
Oszeosarcoms 20 20/33 = 0,47 13§ 125/243 = 0.82
Pwings sarsoma 15 15743 = 0.32 g9z g1/240 =~ Q.39
ChondrosaIooma 3 3/33 = .07 g /440 = 0.04
Crlher g 8/:: = .12 13 13/245 = 0,03
Posal meligmancies 45 252

Radium is known to induce osteosarcamas, but not Ewings sarcoma,
chondrosarcoma, or other bone malignanciest®, Thus one might expeﬁ:t e see
a higher ratio of osteosarcomas in the expesed group than in the referznce

group. Instaad we find in the expossd populetion 47 % of the bone

malignancies wera osteosarcomes while in the referance group 52 % wWers
osteosarcomas, contrary o our expectations.

o
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MIW aus O 20 YRz QU JTIETIO WG WETe QIEgRosSs. Wit primary nong
sarcoma during the pericd 1264 10 1€88; subjects in the previces study wera
excludsd. (Itis nct clear now the cases in the twa studics wers selentec:
€videnty not all ¢z2as ware used, otherwise the CESES in the two siudies would
averlap.) Tness wers maiched with corwrol subjects disgnosad with other
cancers. Radium levels in drinking weisr from birnplace homes wers
megsured for all cases. Cases with binhplace water containing mors than
0.12 pCi/l were clzssifies zs exrcsed, the mean bithplace exgosurs was
0.7 gCift. OF the subjscts with osisosarcoma 17 % ware expossd & hirholacs
but only 10 % of the carcer cases ware exposad at binthplacs. Howsver, in this.
Siucy there was no increzs2 in Cone S2rCOMas with increzsing foss, that is, no
ccse response wenc. Thne guthers corncluds "Our findings ars compertis with
the aksancs of risk 2t few doses, but shey mighr alsa raflect inadsguals

igtistien! powsr I mezsirs & trus risk gt environmentz! exposcre levals”,

Ir this second document ihe authers eurrgcty peint out shat radium is not

orily azquired from drinking watsr, but glso from food. Indsed, thev nets that
fecd is 2 more Imperant soures than wesr, and esimate the! "The avsrags

“deily intake in feed is abeut 1.1 £Cilday, alinough mest resicen:s of Onizrio

ingset less than 0.3 pCirday from waisr™ Wha: they did notacorsss is tns face
that thera ara other sources of radigticn in human bong. Gead vaiues for thess
quentities can be obtzined from the NCAF1®, For the radium iscicpss they ars
1.4 ¢Ciper day for 28Rz and 1.0 pCi per day for 228(a from food. Ths maeen
birhgiace expesure of the expesed suhjscts wes given as 25 m2g1 o1 0.7 pCil.
Al an intzke of ons ter of watsr per dzy the mean 22%Rz intaks is inorssssd
from 1.4 pCi/d to 2.1 pCild, or by 0.7 £ Ci per day.

The following tabla wes taksn from NCRP 84S, Tabie 9.2, pag= 142. It
summaerizes the dose equivalent rates to tone surfzces from newrelly occurring

.- radicisctopes in the bady. Bons surfzcss are considersd 1o bs the critical tissue -
for the inducticn of osteosarcomas. .. ST E VRN RN I

Rzdioruelides Dess Egeivalent Rata (pfisvert par yaas
ta boze suriacss

Lag 8
40z 10
8735 14
238y . 234 3
230y 6
2265, 83
2333; 1z
2i0zz . 230pa 700
232& >
228z . 224, 126
2205 0.1

Tocal 1,100

T o -
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dsliversd by thesz internal radicnuelicss plus that dsfivared by external

raciation. Tha total bone surface doss equivalents lisisd below ar2 kom NCRP
G4, Teniz 9.3, pags 142,

"y - e -
Smgmis e
- .
Cogroganlis 2
o= - - —
Pl g ¥ fepogat- aEx
bl e L o
s omhe DIty L S
- - P i
Rrumdsl TooaL L,7C

Trus the cortibution from enviranmental 2238z 'ssesn s a
gzl fraction (801760 = 0.08) of the wctal. When that smell frzeticn is Increased
by 0.7 pCi par day, the nat incrsass in bong suriecs dose equivaisntis
insignificant, indesd, less than the rounding &marin the gbcve 3Umma
legs then 3 % of the 1otal, Thus itis ciicult 1o se8 hew this smzlzdditen o the
tctal cone radialion dogs could be respenstis for gn sasily di30zbis Incrazse
in bone mafignancies, L e e

-

-

-
—

Al one peini in this sscond pubiication Firkelsein and Krsigerreferio g
enicemiplogical siudy by Petersen 2t al9. In this study covaring 13 years
(1850-1582), 111 communities whoss pepulation graw from 708,060 1o
$08,000 psople in that peried in Hincis and lowa wsre found ic be consuming

gigr containing mars than 3 pClll. Note tha! this is a fecar of 13.greater than
the lowsr level uszd in the Finkalsiein studiss. Thess were maiched with
controls from simfler communities whers the water conizined lezs than 1 pGifl,
which is 2 factor of five graater than the lower limit of the expessd level in the

irvolving bane as their criteria, in the elevated radium watsr communities the
mortzlity rate was 1.41 deaths per 100,000 people vs. a rate of 1.14 deaths per
100,000 in the control communities. They did menticn that the rate in Chicago,
where the waler contained only 0.03 pCi/l, wes significantly grezter than the
control rate. Tl D R

The authcrs wrote, but did not publish, an interim repor, based anthe
same datz sat, which was abiained from the EPA Ragion 5 Library in
Chicago??. In this report it statesthat anly one third of the casas with deaths
due to "malignant neoplesm invelving bons” on their death cendicates actually
died of astecsarcama of bone, and that only cerlificates mentioning sarcoma of
bane should be used for hone sarcoma deaths. In this interim rapont they found
that the osteosarcoma rate per million man years was 5.8 in Chicago, 5.5 inthe
elevatad radium towns, and 4.8 in the control towns. They cercluded that "no
significant difference could be detectzd betwsen ths osisgsarcoma monality -
rate in towns with water supplies having elevated levals of Ra-225 and maiched
contral lowns with water supplies having negligible levels of Re-226.°

= e . . B - - .
% ¥ W eEw T
- «;f’,ﬂ“‘ R

Y .

Finkelstain study. The authors reported that, using all malignent neoplesms -~
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watsr was as dangerous at low levels as implied in the Finkalsiain studies, then
much larger ratzs would have sean in both the elevatzd commuritizs znd in the
sntral ccmmunities relaiivs o the rates in Chicago. Since inthis lerge survey
of bone sarcoma casag thers is no svidzncs of an egicsmic of bons 3Ercomas
i the higher radium weter areas, ner in the control caommunitiss, erd since the
racivm levels in llincis and lowa watars ars much higher than found in Ontaria,
-~ m:;; ihe must be same other explargion for the resuits found in the Firkalstain
siudy.

The final siudy to bz mentened wes an invited paper ghven ?:y Fowiz
the 27:n Annuel Mesiing of the Eurccesn Scciaty for R:cf aticn Bioiegy.
*tmed Bone Sarcoma in Mumans lnducsd ov Racivrm: A
Pesocnse?22 Arther | mesting | propcsed that a threshcld exisisd ior the
induction of bone sarcomas by imemally darosiiad radium in humens, and ihat
thrasincld was gpproximatsly 1000 rac or 10 Gy. Interms of intial s ,rs:::r'-.sc:
inizks the thresholc wes & s:rgxiﬁa:afy 76 uCior about 400 uCi by ars
ingestion. Bsicw these ihreshclds thers will pe no mmisgmr EE. zr:;..uc.,_ Ty
imerngily decosizd redium, Previougly in this documsnt | caleulziss et 2 Gy
-yesr intzke of water conaining 20 pCe per liter of beth radium isatesss would be
equivalent to 3 lowl radium intakz of 0.3 uCi. This is less thar ore housendih
of tne oral shrashold of 460 uCiand zm;:h:s that thers is no riskfrem drinking
wEatsr Containing radivm &t thess levsla.

The U.S. EPA, in 16613, stated iha: the lifetime risk of drinking 2 litgrs of

water per day containing 1 pCift of 228Ra was 4.4 x 1079, and thet the fifstime

risk of drinking 2 litars of water per day containing 1 pCifl of 22Ra was

3.8 x 108, Thesa wers dsrived using a linear, non-thrashold dose responss,

or fisk function. At the propesad MCLs of 20 pCill for each radium isstepes, the

- litetime risks for radium inducsd cancer deaths are, respectively 8.8 x 105 and .
CTEXAOS While these ars very iow_m;(a for the world we five in, 1 think the

“actual risk, from this source, are much lower. | think that thers is no riek from
drinking water confaining radium at these levels.
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STATE REPRESENTATIVE
Chair: Environment & Utilifies

vige Chair: Urban Education
Co-Chair: Joint Legisiative Council

The following Assembly Clearinghouse Rule has been referred to the Committee on Environment:

Clearinghouse Rule 93- ]88 ‘Relating to standards for maximum radioactivity in community water
systems and enforcement standards and preventive action limits for radioactive substances in
groundwater.

The deadline for committee action on the rule is December 23, 1997. If you wish to submit
comments or request a hearmg, please do so in advance of that date. For a copy of the rule, please

TO:
FROM: Representative Marc Duff, Chair

Members, Committee on Environment

DATE: November 24, 1997

RE:

Clearinghouse Rule Referral

contact my office (6-1190).

OFFICE: Sate Copltol

PO, Box 8952

Macison, Wi 83708-8952
A0B-266-1190

HOME: 1817 South &im Grove Rooad
Mow Berlin, Wi 83151

AM-I82-0TE3

TOLL-FREE HOTLINE: 1-805-362-9472
E-MAHR: USWLSASEH IBMiAL COM
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MARC

_ U F F TO:  Members, Committee on Environment

STATE REPRESENTATIVE f :
Chair: Environment & Utlites FROM: Marsha Dake, Committee Cley[;A ous k@/
Vica Chalr: Urban Educolion

_ Co-Chair: Joint Legisiative Councit

DATE: December 3, 1997

RE: Items for December 9 Public Hearing

Attached please find copies of two Cie_ari;_igho'use Rules, CHR 97-136 and CHR :934"1'8:8';---
which are on next Tuesday’s committee agenda.

Also attached is an amendment to AB 516 submitted by Representative Johnsrud.

OFFICE: Soite Copitol

PO, Box 8052

Madison, W B2708-8952
S08-266-1190

HOME: 1811 South Eim Grove Rood
Maw Barlin, Wi 53181

A14-785-0763

TOLE-FREE HOTLINE: 1-800-362-9472
E-MAML: USWLSAB@ IBMMAIL COM
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STATEMENT TO ENVIRONMENTAL COMMITTEE
December 9, 1997

May it please the chair. I am Harold H. Fuhrman, one of the
attorneys for the City of Waukesha and the Waukesha Water Utility.

I am appearing here today in regard to one aspect of the proposed
standards, specifically the proposed standard for radium 226 and
radium 228, combined, at 5 pCi/l of water. The standard is
identical with a maximum contaminant level that are both Wisconsin
and Federal regqulations for drinking water. However, the standard
for drinking water is in the process of revision by the U.S.
Environmental Protection Agency. That agency has proposed a new
maximum contaminant level which is fixed at 20 pCi/l for each of
the two radium isotopes: Radium 226 and radium 228. That revision
of the maximum contaminant level is very important to the City of
Waukesha and its water utility because the munmcxpal water of the
U*lllty is in conformity with the new ‘maximum contaminant level
proposed. The interim MCL of 5 pCi/l for radium 226 and radium
228, combined, represents a scientifically invalid standard that
the Depaxtment of Natural Resources. has stated is not currently
being met by the Waukesha Water Utility. The cost of compliance
with the standard would be in excess of 67 million dollars.

On December 3, 1997 I sent a letter to the Chair requesting a
hearing on this subject matter which has been referred to both
houses of the state legislature. The following day, December 4,
1997, I received a Notice of the hearing that is occurring here
today. Obviously the hearing here today is not in response to my
request but is a hearing on the same subject matter which had been
planned by the Chair a little earlier. ‘Nevertheless, I am prepared
to 'speak. briefly - today ‘in opposition  to’ the request ©of ‘the
Department of Natural Resources and the Department of Health and
Family Services. I do ask the Chair, however, that after hearing
my remarks that this hearing be continued to a date in the future
satisfactory to the Chair.

In my letter to the Chair I had indicated that the City of Waukesha
would present a scientific consultant, Dr. Robert Rowland, to give
testimony at the hearing requested. However, when I received the
Notice of today’s hearing on December 4th, I immediately contacted
Dr. Rowland in Illinois to ascertain whether there was any
possibility of his attending this meeting today. He indicated that
he had a conflict and could not attend. In my letter I had
indicated that I would be submitting to this committee a position
paper giving greater detail as to the reasons why the City of
Waukesha and its Water Utility are opposed to the request of the
Department of Natural Resources and the Department of Health and
Family Services. I still plan to file that position paper with
this committee within the next two weeks.

I had indicated that Dr. Rowland would be absent from the country
from February 19th through March 20th of 1998. I requested that
the committee take this into consideration in fixing a date for the
requested hearing. Of course I did not realize that this hearing



was already scheduled for today and, hence, I would surmise that
the committee may be desirous of proceeding with some dispatch.
Therefore, I asked Dr. Rowland whether or not he would be available
any time this month. He said he would be available the 17th, 18th,
and 19th of this month although January, 1998 would be preferable.

However, I wish to draw your attention to a very important point
that I stated in my letter to the Chair, and that is that the U.S.
Environmental Protection Agency (EPA), has scheduled a meeting of
stakeholders involved in the radionuclide rulemaking regulation
proceeding for December llth and 12th, in other words for Thursday
and Friday of this week to 'discuss the subject matter. I intend to
be present in Washington on behalf of the City of Waukesha and the
Waukesha Water Utility at this stakeholders’ meeting.

The very fact that this meetlng is being conducted this week by the
EPA indicates that the EPA is anxious to have closure on the matter
of federal rulemaking in regard to radionuclides. This fact in and
of itself indicates the wisdom of patl&nce in regard to this very
important area of rulemaklng since it involves not only the safety
of the public but also immense public funds. In the meantime, the
Department of Natural Resources, and the Department of Health and
Family Services are proceeding with administrative rule changes
which would establish a standard of 5 pCi/l of groundwater for
radium 226 and radium 228, combined, the existing standard for
drinking water.

The City of Waukesha and its Water Utility has opposed this change
by appearing at a public hearing that was held by the Department of
Natural Resources and Department of ‘Health and Family Services in

Waukesha earlier this year.- At that time the City of Waukesha and o

its Water Utility presented the testimony of its ‘scientific
consultant, Dr. Robert Rowland. Prior to the hearing the City of
Waukesha and the Waukesha Water Utility, pursuant to notice, filed
with the DNR, the deposition of Dr. Rowland, and exhibits relating
thereto including a copy of a 1994 book by Dr. Rowland entitled,
Radium in Bumans: A Review of U.S. Studies, commissioned and.
published by the U.S. Department of Enerqgy.

Notwithstanding the testimony of Dr. Rowland, as well as the
testimony of Mayor Carol Opel of the City of Waukesha, the proposed
standard for groundwater for radium 226 and radium 228 at 5 pCi/l
has now been formally recommended to the two houses of the
Wisconsin Legislature for adoption.

Now addressing the merits of the proposal before you today, it is
necessary for me to review briefly the hlstory of the subject
matter as it relates to the City of Waukesha and its Water Utility.
In the year 1991 three major events cccurred regarding this general
subject matter. First of all the U.S. EPA formally announced the
new proposed MCL, that is the maximum contaminant level, for radium

- e



226 and radium 228 for drinking water at 20 pCi/l of water for each
isotope. The announcement initiated a rulemaking proceeding.

This, of course, was after years of study. The hearings on that
particular rulemaking proceeding were held in 1991 in both
Washington, D.C. and Chicago. The City of Waukesha and the
Waukesha Water Utility appeared at these hearings and presented the
testimony of their consultants in support of the scientific
correctness of the proposed new maximum contaminant level.

The second major event which occurred in 1991 was the initiation of
a rulemaking proceeding by the DNR relating to groundwater. That
rulemaking proceeding was analogous to the one that is now
occurring here. That rulemaking relating to contaminants in
groundwater proposed an enforcement standard of 5 pCi/l of radium
226 and radium 228, combined in 1991 just as now. The City of
Waukesha and the Water Utility objected to that proposed standard
"1991-as it is doing today in connection with the current
rulem&klng proceedlng for groundwater. Dr. Rowland filed a
paperwith the examiner and the Radiation Protection Council.

In 1991 Waukesha took the position that the rulemaking in regard to
radium 226 and radium 228 should be postponed until after the EPA
had completed its own federal rulemaking in regard to radium 226
and radium 228 as it pertains to drinking water. 1In fact the DNR
did not adopt a rule for radium 226 and radium 228 for groundwater
in the year 1991. However, now the Department is proposing again
to adopt a rule for groundwater making the enforcement standard 5
pCi/l of water for radium 226 and radium 228, combined thus again
follcwmng the MCL for drlnklng water fcr those two Lsotopes.

Prlor to the requested contznuatlon of this’ hearing aftar today s
proceedlngs, The City of Waukesha intends to file with this
committee a copy of the transcrlpt of a deposition of Dr. Robert
Rowland which-was taken in November of 1996 for the purpose of
preserving his testimony. Along with the transcript, Waukesha will
submit exhibits including a 1994 book entitled, Radium in Humans:
A Review of U.S. Studies, which was written by Dr. Rowland at the
request of the U.S. Bepartment of Energy to set forth the history
of the studies of radium in the United States. The book is now the
official history of the most intense study of radium by the
scientific community covering a period of several decades. Many of
these studies were conducted by the Department of Energy at the
Argonne National Laboratory under contract with the University of
Chicago. Dr. Rowland played a key role in that work and for that
reason was commissioned to write the history of it.

In addition to that, the exhibits which we have filed with the DNR
also include papers which Dr. Rowland has delivered more recently
at Heidelberg and in France reflecting his continuing studies of
the subject matter.



The third major event that occurred in 1991 was the commencement of
an enforcement action by the DNR against the City of Waukesha and
the Waukesha Water Utility to seek compliance with the interim
maximum contaminant level for radium 226 and radium 228 at 5 pCi/l
for those two isotopes combined. That litigation was settled by a
consent Jjudgment without prejudice and wunder that Jjudgment
enforcement proceedings are in abeyance until 1999 or an earlier
time in the event the EPA completes its rulemaking in regard to
radionuclides in drinking water before 1999.

At the conclusion of the Federal Rulemaking, the DNR will determine
whether it is satisfied with the Federal Maximum Contaminant Level
for radium 226 and radium 228. If it is determined that it is not,
then the DNR will be at liberty to renew its litigation.

This is. essent;ally a very brief sketch of the. background
information in regard to the concerns of the City of Waukesha: and
its Water Utility from a legal and administrative standyclnt. We
are asking this committee and the Legislature to postpone action on
the proposed enforcement standard for radium in groundwater until
the EPA completes itsg federal rulemaking in regard to radionuclides
in regard to drinking water. 'This will be consistent with the
spirit of the consent judgment.

For the record the City of Waukesha and the Waukesha Water ﬂtxl&ty
formally assert for their own account and as parens patriae for
their citizens, taxpayers, 1nhab1tants, property owners and rate
payers that if the proposed standard is approved that this will
infringe the rlghts ‘of the objectors under the Fourteenth Amendment

-to the Ui S.-Constltutlon and under the Wisconsin Constitution, -

Article I, Sec. 1, both facially and/or as applied by depriving
them of property thheut due process of law.

Once again, I request the Chair and the Committee that this hearing
be continued to either a day certain or to a date to be fixed by
the Chair for the reception of the testimony of Dr. Rowland and, if
feasible, the testxmony of Mayor Carol Opel of the City of Waukesha
and the reception of written statements, documents, and exhibits.
We suggest a date in January, 1998. In the alternative we suggest
December 17, 18, or 19, 1997. The time for written comment should
be extended at least to December 31, 1997.

Thank you very much.



