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Mr. Jack Rothfleisch

Uranium Licensing Division-NRC

7915 Eastern Avenue el N

S1 Sorina, Marvland 2091C o: ( R M: iz | icence

>1lver Spring, Maryland 20910 (=N 0 Ra License
chwartzwalder Ore Sorter

g

Dear Mr. Rothfleisch:

Pursuant to our conversation, I iose for your information copies of the
following:

1. Letter dated March 6, 1979, from Dr. Traylor, Executive Director,
Colorado Department of Health, to Douglas Costle, EPA, requesting EPA review
of uranium concentration in the waters supplying the North Table Mountain
water and Sanitation District.

2. A copy of a letter dated April 26, 1979, fron :
Miller, Manager of the Denver Water Board, requesting that
Mountain District be maintained on Ralston Reservoir water
to the Long Lake Reservoir.

3. Copies of two letters to Dr. Tr r from William
the EPA Office of Drinking Water ' mmendations conce
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COLORADO DEPARTMENT OF HEALTH
4210 EAST 11TH AVENUE DENVER,COLORADO 80220 FHONE 320-8333

March 6, 1979

Douglas Costle, Administrator

U'.S. Environmental Protection Agency PR g &)
401 M Street SW R
Washington, D.C. 20460 :
EowA20 1, McGRATH

Dear Mr. Costle:

Pecently a question has arisen in Colorado regarding the radiolegical
implications of contamination of the torth Table Mountain Vater and
Sanitation District's raw water supply. This centamination has
resulted because of the liquid effluent discharge of the Schwartzwalder
Mine, operated by the Cotter Corporation, into the waterched of the
District's raw water supply (Ralston Creek, Upper Long Lake and Lower
Long Lake).

Considerabtle data has been generated for over twenty years on the
concentrations of radicactive material in the City of Coldsn's and
the North Tabie Mountain Vater and Scritation District's potable
water. These supplies have had as their raw water source PRalston
Creek and Upper and Lower lLong Lakes. The City of Golden has long
since gone to other scurces while the District has centracted for
this rew gource, from the DPenver Water Foard, since the District's
formation,

Early efforts on the control of radiclogical contamination principly

centered on radium=226. With the implementation of the NPDLS permit

mechanism and the establishment of state stream stezndards, contrcl
ethods a2lso address other parameters. According to the terms of

the permit, the stream stardard and the State Vater Quality Control

Act, the mine operator (Cotter Corporaticn) is reeting the regulatory

requirements as deternined by the State and revieved by EPA. However,

urenium decay series components, at vorious stages of cquilibrium,
are found in this potable water 5|“r v distribution system at levels
that ave uncommon to other curfa water sources going to potcble

distribution systcms in the state,

The najority of the alpha activity las been identified o5 teing due

to the radicactive decay cmissions from ureniurm=-238 and uranium-234.
Secular equilibrium has not been identificd in the potable water

for the decay serics beyond uranium-224, in fact, gross disequilibrium
is actually in eviderce.

90009349




SIMARY OF THE RADIOLOGICAL SURVEILLANCE

OF NORTH TABLL MOUNTAIN WATER ’ t
i
i
CDH RESULTS pCi/1 pCi/1 v/l pCi/1 pCi/1 ’
DATE OF SAMPLE ALPHA ACTIVITY BETA ACTIVITY U-NATURAL RADTLM-226 o :
2/14/75 71.0 ¢ 12.6 2%.6 ¢ 11.9 0.07 v 0.002 - 1047 ¢ 467 g
3/25/75 133.9 ¢ 21.2 23.0 ¢ 12.2 0.263 u 0.004 - 814 c L46 .
7/14/75 49.9 ¢ 10.4 22.5 ¢ 10.4 H.R. - MDA -

<:; 12/31/75 70.1 ¢ 13.1 44.6 ¢ 13.6 0.200 u 0.004 - MDA

AVERAGE 81.2 28.7 0.18 - L54 ‘
3/19/76 203.6 ¢ 21.6 58.6 ¢ 15.1 M.R. - 688 ¢ 458 i
7/09/76 72.7 ¢ 13.6 MDA 0.092 u 0.001 - 614 ¢ 453 -

8/13/76 145 ¢ 19 49 ¢ 14 - - - i
9/22/76 98.3 ¢ 14.2 37.3 ¢ 13.1 H.R. - MDA N

11/10/76 233.3 ¢ 26.2 58.2 ¢ 15.3 N.R. - MDA ’
AVERAGE 150.6 £2.3 0.092 = 575 !
1/19/77 125.3 ¢ 20.9 56.9 ¢ 15.0 N.R. - MDA :
4727177 418.5 ¢ 35.7 MDA N N.R. - MDA ;
7/29/77 132.2 ¢ 19.2 25.4 ¢ 11.6 M.R. - MDA

10/11/717 286 ¢ 29 90 ¢ 17 - 0.4 ¢ 0.2 -

12/14/77 349.3 ¢ 32.2 18.6 ¢ 11.7 N.R. - MDA 5
AVERAGE 262.3 30.8 N.P. 0.4 MDA ‘
3/21/778 310.3 ¢ 29.1 31.2 ¢ 12.7 0.033 u 0.004 - 419 ¢ 381 ’
€/30/78 154.9 ¢ 20.5 37.6 ¢ 12.8 N.R, - N.E. §

~O 3/21/78 327.7 ¢ 30.8 31,7 c 12.8 «29 u C.04 - 984 ¢ 321
Oay12/70 MDA YDA / - - -
P 9/14/78 MDA MDA { - - -
- 3/14778% 421 ¢ 36 27 ¢ 13 0.43 u 0.03 0.74 ¢ 0.4 | ‘iified
- i 453 ¢ 27 21 ¢ 12 0.47 u 0.02 0.60 ¢ 0.12
LN 9/14/78% 453 ¢ 37 26 ¢ 13 0.46 u 0.04 0.64 ¢ 0.13 .5 collected
o 413 ¢ 35 15 ¢ 12 0.39 u C.04 0.62 ¢ 0.12
Q/14/78* 412 ¢ 35 20 ¢ 12 0.43 u 0.07 0.67 ¢ 0.13 filtered,
430 ¢ 36 28 ¢ 13 0.44 u 0.04 0.62 ¢ N.12 acidified
3  AVERAGE 240.4 23.5 0.33 0.67 702
b
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FPA RESULTS pCi/1
DATE OF SAMPLE ALPHA ACTIVITY
8/3/73 120
Q/21/7¢
- = not required/not reaguested

c ~
u = Uranium error terms are based on 1 divisior on the fluer
spA = ¢ = 500 pCi/1, alpha and beta = 8.0 pCi/l
=, = Ho Mesults
<:,*‘- Only the acidified sample is included in the average.

of acidifying and filtering the samples.

e -
J;!z:

Ced,

Frror temms are based on the standard deviation in the

pCi/l
BETA ACTIVITY

160

[
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o e |

A A
(o V=
v o

mp/1
U-NATURAL

case of a single
tmeter scale (u).

- pCi/L o

RADTUM-226 THORTIUM

(sus) 0.C9

4
(dis) 0.55 + 0.04 (a dis) 0.4 £ 0.1

(Th236) 2100 + 307
2506 ¥ 7CC
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sample, on the 2 gipma countinp errvror te).

This was a study to deternine the effect on the results
The other samples in this report vere acidified when collected.
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Calorado .
Deaartinent of Frank A. Tioyloy, Ji, MD
?38&5%3‘3 E xecutive Duector

4910 East 11th Avenuve
Denver, Coloisdo 80220

F%cm{303)390'8333
April 26, 1979

Mr. William 4. Miller, Manager
Denver Water Board

1600 W. 12th

Denver, CO 80254

Dear Mr. Miller:

As you know, the North Table Mountain Water District ordinarily
gets a good share of its water from Ralston Creek and the water
has been found to contain significant quantities of uranium and
other radionuclides.

1 have asked the assistance of the [PA in determining @ reasonable~
course of action in the matter. A copy of the related correspondence
is enclosed for your information. The problem of radioactivity has
been studied and additional information will be forthcoming.

While the study of the problem continues, and although we have

not established that a health problem does exist or that a violation
of the statute does exist, the people of the area have become
extremely skeptical of the safety of the water.

1 understand that the type of water North Table Mountain obtains is
controlied by your department and that in recent weeks the water
for this District has been obtained from Ralston Reservoir, whick

is a vastly superior source of weter.

In the past, staff members from your office have indicated your
willingness to p.ovide North Table tountain District with water
from Ralston Reservoir if requested to do so by this Department.

Accordingly I am requesting that you make every effort to continue

the delivery of the Ralston Reservoir water to North Table Mountain
Water District until such time as we are able to dispel the reasonable
fears of the people involved.

Sincergly,

- 90009352

frank A. Traylor, Executive Director "
COLORADO DEPARTMLNT OF HEALTH b L ks B
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The O{f{ice of Drinking Water has reviewed the situation of 'g
radioactivity in the North Table Mountain wWater Supply per your .
request. From the data provided us, 1t is recommended that L' )
prompt control measures be ¢stablished, rnplemented, or main- "d
tained 1f action has alrcudy been taken, tO reduce the con- g
centration of radicactivity in water vscd for human con-= 4 N
sumption. ' . g i
.
From the data provided us [or the yearis 1975-1978, it is S8
apparent  that the watel contains on the evevrage 240 pCi/l 2
U-natural; 0.67 pCli/l Ra=226: and 702 wli/l H=-3. ASs a .
result the dose rate to the critical ovgan (bone) should
be excegding 3000 mrcm/yrfaand\is primarily the result of the .
presence of uranium. % D -
The Loxicity of wranium is that of chainical toxicity to the
kidney and rediotoxicity to shp bone. ‘The National Acedemy
of Sciences has adviscd ue of ohe-doy arnd seven=day
suggusted limits [or uranium of 3.% mg/1 (2300 pCi/l)
and 0.2 mg/l (140 pCir/l), cenpect ively, pased only on |
chemical toxicity. The alc oarinsing Water Committee
did not .recommend any chronic level {or vranium, §i e,
1t 15 our judgnent at this timg, lLowever, that radio=- 103
toxiclity should prevall over chenscal toxicity. The . '
cstinaticn of the radiotoxicity ol uvruniud is vest ‘ .
dutermined by cowpaving U=238, U=2344, ol U=235 with f
Ra-226 since both uranium and raJdium aye LONE SCEeKCrs ;
and release energy Lo the same Liuniu. 1t is the con- , 3
census of UPA's program that 20 noi W/day or 10,9C1 v/l N
would resclt in a dosc rate to tho L.one in the 70th year e L
guality f3jctor of 10 ' RO

of about 15 mrad/veur. Assuning &

for high LET alpha, that concentratiun prouably results

in a 150 mrem/ycar bone dose rate. From information in 1.9
the NAS-DEIR Reporti-this doie gate would he expected '
to cause 0.7-3 eoxcuss bone cancurs/year/miilion people

consuiing two liters of watur/duy ovel thetre lifetimes,
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§ince our present gtandard eanuntrally \imits the Lone
dose rate from na-226 and Ra=228 to 150 mrem/year; we e
would suggest that uranium, which also affects the sane ‘

ovgan aystem, should not excoed a bone dose vate of v by
1650 mren/ycar or 10 pCi/l ‘of wraniun alune. The Ot lice !
of Drinking Water, howecver, hat cestablinhed an exemption i
guide (interim czposure) ol upwrogkfutply 10 pci/l for N .- 2
Ra-226 and Ra-228, depending upon the prescnc. of other. ‘

alpha cmiteers aifecting the bone, Even though cPA docs .
not have a standard and has not yot specified en exemption v
guide for uranium, it would scem prudueat Lo assume that a 300 o
mrem/ycar bone dose rate should he considercd as an upaer g
l1imit. for any execmption guide for interim exposure tu TRER
uranium, assuming radium and other alpha emitters do not s
contribute significantly to the bone dose¢ rate. The AR
exemption guide for granium would be 20 »Ci u/l to be ity A
equivalent with the guide for vadium, and this should be i
applied in the same manner suggested for raddum. K;;
Sincerely, : ) ' p i

v’
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Wwilliam L. Lappenbusch, Ph.D., ACTlg chiel
Health Effects Branch I ML
Criteria and Standards Division ' '
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, ODC 20460

Mer. Frank Rozich, Director
Water Quality Control Division
Colorado Depart:. 2nt of Health
4210 East 11th Avcnue

Denver, Colorado 80220

Dear Mr. Rozich:

In regards to the letter that 1 sent to you recently, please
be aware of a correction to be made on page 4, On line 11,
please note that it should read "as dictated for levels that
fall within range III (300-3C00 nrem/year)" instead of "...

.range II (300-3000 mrem/year)".

Fnclosed is a current letter.

Sincerely yours,

W v
17ﬁ1L-‘&44ﬁ”
Wwilliam L. Lappenbusch, Ph.D.
Acting Branch Chief .
jealth Effects Branch
Criteria and Standards Division

Office of Drinking Water (WH-550)

Enclosure

90009355



Mp. Frank Rozich, Dircctor
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UNITLED STATLS |'.NV!R()N.’.‘1CNTAL PROTECTION AGIENCY
WASIHING TON DC 20460

Water Quality Control Division - AR ‘
Colorado Department of lcalth D)\ ;Q W | iﬁwﬂ§%&=
4210 Fast 11th Avenue |~ WWUN WS

Denver, Colorado 80220

Decar Mr. Rozich:

Thank you for your letter of July 11, 1979, concerned with
radioactivity in drinking water, and the rationale used by
the Office of Drinking Water 'in developing our suggested
guidance to the state of Colorado on uranium in drinking

water.

In recsponse to A letter to Mr. Costle from Dr. Frank A.
Traylor, Executive Director, Colorado Department of llcalth,
the Health Effects Branch, Office of Drinking Water, EFA,
reviewed the situation of radioactivity in the North Table
Mountain Water Supply. Our recomnmcndation was to cstablish
and implement prompt control measures, or maintain such
action if control measures had alrecady becn taken, and to
rcduce Lhe concentration of radicactivily in water consumed
_by humans. Guidance levels of 10 and 20 pCi U/l were
specified, depending upon the prescnce of other radionu-
clides and other variables normally considered in variance
and exemption requests. Inforration regarding risk
estimation was also provided.

It should be clear that the suggested action, risk estima-
tion and suggested uranium concentrations apply only to
-drinking water and are not intended for other water quality
considerations. Furttrermore, the suggested uraniuw concen-.
trations of 10 and 20 pCi/l are numerical levels bascd on
our initial revicws of projected health risks. A standard
for viranium in drinking water would address not only the
pqténtial health effects but also an indepth assessment of
occurrence, treatment costs, and availability of monitoring
technology. We hope to be able to develop such a standard

within the next ycar.

70009356
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For our review the llealth Effcets DBranch revicwed the
1975-1978 data that Dr. Traylor sent to us for the NHorth
Table Mountain Vater Supply. This data dcoonstrated that
the gross alpha activity, natural uranium, Ra-226, and
tritium, was 240 pCi/l, 0.33 mg/l, 0.67 and 702 pCi/1l,
respectively. Assuming that U-238 and U-234 were 1in an
equilibrium mixture where the specific activity was 6.77 x
. 10-T ci/gram, hence 10 pCi/l of this mixture would have
equalled 1.5 x 1072 mg/1l. Hexavalent, i.e., soluble
uranium, was assumed. Consequently, 0.33 mg U natural/l was
assumed Lo be equivalent to 220 pCi/l.

The toxicity of uranium is primarily that of chemical
toxicity to the kidney and radiotoxicity to the bone. It

" . would be prudent to assuume that radiotoxicity to the bone

resulting in bone cancer prevails over the chemical toxicity
to the kidney. In terms of suggested concentrations,
however, acceptable levels to avoid kidncy discase and
tolerable levels to reduce the risk of bone cancer are
almost equivalent. The Safe Drinking Water Committece
(spWc), NAS, has reviewed the oxisting uranium data for
chemical toxicity and have advised us of one-day and
seven-day suggested limits of 3.5 mg/l (2300 pCi/l) and 0.2
mg/l (140 pCi/l), respectively. The SDWC, NAS did not deal
with the question of risk fromn radiotoxicity of uranium.
Assuming a safety factor of only 10, however, for a lifetime
exposure as opposed to ingesting uranium via drinking water
for only a weck, a concentration of 15 pCi/l would provide
only a small margin of safely. This assumes, however, that
other routes of intake do not contribute significantly to

the uranium body burden.

The potential radiotoxicity expected from consuning water
from the North Table Mountain Vater Supply would be that of
bone cancer primarily from uranium, however, other radionu-
clides would be expected to contribute to the expected bone
dose. Consuming two liters/day over a lifetime of Ra-226
(0.67 pCi/1), Uyat. (220 pCi/1) and other alphas (19
pCi/l) would result in a bone dose of approximately 20, 3300
and 57 mrem/year, respectively, or @ total of approximately
3350 mrem/year. This assumecs that 5 pCi/l Ra-226 results in
a bone dose of 150 prem/year. It also assumes that for
every 10 pCi/1l of alpha activity other than that from
Upatural and Ra-226, a 30 amrem/jyear bone dose rate 1s

expected.

The estimation lhat 220 pit/l would result in approximately
3300 mrcu/ycar assumes that a lifetime ingestion of 20 pCi
U/day or 10 pCi/l woul | probably result in a dose rate Lo

i 90009357
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the bone in the 70th ycar of approximately 15 nrad/ycar or
150 mrem/ycar if the alpha quality factor is 10. Four ana-
lyses for the case of a lifetime ingestion at 20 pCi/day or
10 pCi/l were made using the dose models of ICRP-NRPB, Adams
and Spoor, N. Nelson and UNSCEAR. The dose rate to the bone
in the 70th year for each model was assumed to be 2, 11, 24
and 17 mrad/year, respectively. The metabolic parameters in
the ICRP-NRPB model appecar to agree with the values selected
by Adams and Spoor cxcept that these investigators estinate
that 204 of ingested uranium cnters the blood stream rather
than only 5% as suggested by the ICRP. Dr. N. Nelson of
ORP, EPA has suggested a more conservative dose estimate.
The UNSCEAR (1976) estimate is not based on a metabolic
model but rather on dailv intake and body burden. The range
of these estimated doses is a factor of eight, therefore,
the estimate of 150 mrem/year via lifetime ingestion of 10
pCi/1 (2 liters/day) could be of f in either direction by a

factor of five.

Our suggested guidance of 10 pCi U/1 is based on the assump-
tion that either 5 pCi Ra-226/1 or 10 pCi /1 (2 liters/day)
would result in a bone dose rate of 150 mrea/yecar and that
the isotopes of uranium and Ra-226 are bone scckers and
relcase cnergy to the same tissue. The incremental risk |
estimate associated with consuming water over a lifetinme
from the North Table Mountain Water District can be pro-
jected it an assumption is made that ingestion of 10 pCi/day
6r 5 pCi/l of Ra-226 or 20 pCi/day or 10 pCi/l of uranium
would result in 0.7-3 excess bone cancers/year/m tlion
pcople exposed over their lifetimes. Higher concentrations
of either constituent would result in proportionately higher
projected excess bone cancers. As a result, 20 pCi/l of
uranium would result in an expected excess bone cancer rate
of 1.4-6/yecar/million people exposed over their lifetine.
This assumes then that the relationship between radiation
dose and excess bone cancers ig linear. Almost all of the
projected excess bone cancers/ycar/million exposed people
would be fatal since the fatality rate is near 50%.

The exemption or transient rate guldance of 20 pCi U/1 is
based on the intent of the Federal Radlation Council (FRC)
guidance. The FRC provided guidance for Ra-226 whereby the
upper limit of Range 1T is 20 pCi/day or 10 pCi/1 or 300
mrem/ycar bone dose rate. The intent of FRC guildance for
U-238, U-234 and U-235 when compared to Ra-226 therefore
would be 300 mrem/year or 40 pCi U/day or 20 pCi U/1
(equivalent then to the upper l1imit of range I1I).

90009558
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¢ suggested gnidance Lo take prompt con ntrol measurecs is
ud on calculations which would indicate that for .
tividuals drinking water. from the North Table Mountain
{Lor Supply over their lifetiwe, the dose rate 1o the
‘itical organ (bone) would be exceecding 3000 mxcm/ycar.

e this dose rate exceceds the intent of range 111 of Lhe

* %1 guidance and since several sanples have vcrlfled the
hecentration of thi the water supply at

s radxoactlvxty in
e levels specifiecd herein, it would not be prudent to
ppest allowing up to a full year to Lake conLrol measurcs
1 8 Jietated for leve 1(300-3000

1s Lhat fall within range
~em/ycar) but rather 1o suggcst actlon as quxcxly as
~vssible. -

o ncvrcly yours,

~vﬁ~ ‘uﬂvéiiv

11liam l. Ldppunbusch Ph.D.

~{ing Chief, Health Effccts Branch
\L(rla and standards Division
‘'ice of Drlnklng water (WH~550)
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++ Colorado
Departmant of - Fiark A Tados . WAL

Hea|th EXQCutlve Dn(’CIOI

4910 Eest 11th Avenue

Denver, Coloedo 80220 ul
Phone (303) 320-8333 RECEIVED

{dd ST

EDWARD ). McGRATR

As you may know, since you operate a community water system in this
State, you are subject to certain regulations pertaining to monitor-
ing for and compliance with certain maxim.m contaminant levels,

The purpose of this letter is to discuss the problem with respect
to radionuclides,

Under the provisions of our regulations, which are consistent with
the National Interim Primary Drinking Water Regulations, you are
required to conform to a maximum contaminznt level of 15 picocuries
per liter for gross alpha and 5 picocuries per liter for radium.
The gross alpha contained in our regulations is specifically defined
to exclude any such count attributable to radon or to uranium,
|

Unfortunately, past results from this department create some doubt

as to whether you are able to meet the gross alpha 1imit, although
our belief is that the gross alpha levels in your water ar2 due
largely %o uranium, If this is the case, you would be able to meet
the requirements of our Primary Orinking Water Regulations. The
reason that this matter is in doubt in your case is that up until
recently, the results reported out of this office as gross alpha were
not adjusted to exclude that attributable to uranium and to radon,

We now have that capability, Furthermore, our rules require, with
certain exceptions not applicahle here, that the determination of
compliance with the radiation maximum contzminant levels shall be
based upon a composite of 4 quarterly sarplie portions.

in order to collect this composite sample, you will need to collect
an equal sample of water during 4 consecutive calendar quarters
beginning with this quarter and to have the composited sample
tested for gross alpha, as defined in the regulations, and to have
radium determined, if the gross alpha is above a certain level,

I am happy to inform you that we will be able to test for you (at no
cost to you) your composite sample as cailed for, In protecting

90009360 , . .,
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this composite sample, you should make certain that the sample is not
subject to evaporation during the pericd of storage and that the bottle
js acidified with 40 ml of 1:1 Nitric acid per gallon, A suggested
method is to use a gallon bottle and add exactly 1 quart per quarter,

While EPA's official position, and prior direct conversations that we have
had with them, indicated that uranium was of no majer concern in relation
to its radiocactive effect, we recently had occesion to inquire of EPA as to
their recommendations concerning a specific problem in which the water in
question involves drainage from a uranium mine.

Or. Lappenbusch of EPA responded in an advisory manner concerning that
problem. His advice was that the uranium level in drinking water should
not exceed 10 picocuries per liter, His response is not specific as to
whether this advice was given because of the probable tie-in between the
uranium mine drainage and the water supply in question. However, we have
later been informed that the recommendation is valid for all systems in
Colorado having elevated levels of uranium. A copy of Dr. Lappenbusch's
recommendation is enclosed for your information. It is conceivable that
Dr. Lappenbusch's recomnendation may presage a future change in the
Primary Drinking Water Regulations.

The third purpose of this letter is to offer to run at no cost to your
¢ity a special purpose sample for determination of uranium content, if you
so desire. This sample must be collected in a specially prepared bottle
which we will provide on request. You are cautioned, however, that this
special purpose sample will not change the necessity for you to have an
official, prepared sample composited and run within the next y2ar as
described above. You are also informed that we are trying to Tind out from
EPA what method of removal of the uranium may be feasible, It goes
without saying that, although you are not responsible under the present
regulations of this Department to remove the uranium if present, your City
is encouraged, if you have it, to remove as much as you see fit,

Considering past results on tests for radionuclides in your water, you

may be between a rock and a hard spot. If the gross alpha turns out to

be uranium, you have a problem with respect to Dr. Lappenbusch's recommenda-
tion. If the alpha count is not uranium, you may have a problem meeling

the maximum contaminant levels for gross alpha,

Sincerely,
WATER QUALITY CONTROL DIVISION

&omeA.Pﬁnm,P.E.' 9000956]

Chief

Drinking Water Section

GAP:bjd

Enclosure



