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APPENDIX I1 

MAXI%. PEXYISSIBLE CONCE’CWIONS OF RADIONUCLIDES IX EFFLUENT 

AIR AND IJATER RELEASED TO UNCONTROLLED AREAS 

The maximum permissible concentrations (MPCs) below are based on recommendations 
of the International Commission on Radiological Protection (ICRP), the National 
Council on Radiation Protection (NCRP) and the Federal Radiation Council (FRC) 
These recommendations are incorporated in the regulations of the Colorado 
Department of Health and those of the Yuclear Regulatory Commission The 
levels stated are those relating to general population exposures to radio- 
nuclides in effluent air and water 1 

Chemical Form 

Air 

Unidentified radionuclides2 
Unidentified radionuclides3 
Americium-24 1 
Carbon-14 
Cerium-141 
Cerium-lhL 
Cesiun- 137 
Cobalt -60 
Hydrogen-3 (Tritium) 
Iodine-129 
Iodine-131 
K m  t or-8 5 
Lead-210 
Niobium-95 
Plutonium-238 
Plutonium-239 
Polonium-210 
Radi~-226 
Rad on- 2 20 
Ruthenium-103 
Ruthenium-106 
Strontium-90 
Uranium-Natural 
Xenon-133 
Y t trim-9 1 
Zinc-65 
Zirconium-95 

Insoluble 
(DCi /m3 1 

0 007 

1 3  
33 

330,000 
1,600 

66 
33,000 

100 
66,000 

660 
3,300 

100,000 

I ,  000 
2 6  

0 33 
0 33 
2 3  
0 66 - 

1,000 
66 
66 

100,000 
3 30 
660 
3 30 

1 6  

Colorado Department of Health - R & YWC Div 

Soluble 
(DCi/rn3) 

0 007 

0 066 
33 

100,000 
6,600 
100 

130,000 
3,300 
66,000 

33 
100,000 

6 6  

1 3  

0 023 
0 020 
6 6  
1 0  

6,600 

3,300 
6,600 
1,000 

10 

100,000 
3 30 

I ,  300 
1,300 

1 6  
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APPENDIX 11, CON't 

WlX.?? CONTA?fIXAVT LEVELS FOR WIW-226, WILY-228, AYD GROSS 
ALPHA PARTICLE ACTIVITY IN COYXJYITV WATES SYSTFAS 

The following are the maximum contaminant levels for radium-226, 
radium-228, and gross alpha particle activity in community water systems 

a combined radium-226 and radium-228 - 5 pCi/l 

b gross alpha particle activity (including radium-226 but excluding 
radon and uranium) -- 15 pCi/l 

MAXIMUM CONTAMIi?ANT LEVELS FOR BETA PARTICLE AND PFOTON RADIOACTIVITY 
FROM MAS-WE RADIONUCLIDES IN C0I"ITV WATER SYSTEMS 

The average annual concentration of beta particle and photon radio- 
activity from man-made radionuclides in drinking water provided by 
community water systems shall not produce an annual dose equivalent 
to the total body of any internal organ greater than 4 mremfyear 

Except for the radionuclides listed below, the concentration of man-made 
radionuclides causing 4 mrem total body or organ dose eauivalents shall 
be calculated on :he basis of a 2 liter oer dav drinking water intake 
using the 168 hour data listed in "Maximum Permissible Body Burden and 
%ximum Permissible Concentration of Radionuclides in A i r  or Nater for 
Occupational Emosure", NBS Bandbooic 69 as amended August 1963, U S 
Department of Commerce If two or more radionuciiaes are present, the 
sum of their annual dose equivalent to rhe total body or to  anv organ 
snall not exceed 4 mremlyear 

AVZIUGE ASWAL CONCEYTIUTIONS OF RADIONVCLIDES ASSWED TO PRODUCE A TOTAL 
BODY OR 09GAE DOSE OF I mrem/TUFI 

Radionuclide 

tricium 

Critical Organ 

total body 

PCi 
per liter 

20,000 

s:rontium-90 bone marrow 8 
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S t a t i o n  

D- 1 
D- 2 
D- 3 
D-4 
D- 5 
D-6 
D- 7 
0-8 

TABLE C 

CONCENTRATIONS I N  A I R  
January 1987 

PLUTONIUM AND TOTAL LONG-LIVED ALPHA 

DATE 
Month/Quarter 

1/86 
1/86 
1/86 
1/86 
1/86 
1 /86 
1/86 
1/86 

pu239+240 
(pc i  /m3) 

0 00004 0 00001 
0 00002 0 00001 
0 00120 0 00004 
0 00019 0 00002 

to 00001 
to 00001 
to 00001 
<o 00001 

Total Long-li ed 
ALPHA (pCi/m J 1 

NOTE Total Long-lived ALPHA and Plutonium e r r o r  
terms are based on the 2 sigma counting e r r o r  
f o r  the s i n g l e  a n a l y s i s  
Nominal values f o r  the minimum detectable 
a c t i v i t y  are l i s t e d  i n  Appendix 111 
The standard f o r  general pop l a t i o n  exposure 
f o r  so luble  Pu i s  0 02 pCi/m Y 
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TABLE D 
WATER SURVE I LLANC E SUMMARY 

( INDIVIDUAL SAMPLES) 
January 1987 

S ta t ion  
Act i  v i  ty ( pCi /l 1 

Date ALPHA BETA TRITIUM 

R F Pond A-3 01/28/87 <4 14 5 ~ 3 5 0  

R F Pond 8-3 01 /07/87 <4 14 4 
01/14/87 <4 14 4 
01/2 1/87 5 * 3  13 4 
01/28/87 t 4  15 5 

rlonthly Average <4 14 

Walnut Creek 
a t  Indiana 0 1 /O 2/ 87 * 

0 1 /O 5/ 8 7* 
01/07/87* 
01/09/87* 

01/14/87* 
01/16/87* 
01/19/87* 
01/21/87* 

01/26/87" 
01/28/87* 
01/30/87* 

oi/iz/a7* 

o 112 31 a 7* 

Monthly Average 

Broomfi el d** 01/07/87 t3 
0 1/ 1 4/ 87 
01/21 /87 t3 
01/28/87 <3 

Monthly Average <3 

a t  Indiana 01/ 12/87 4 * 3  

2 * 3  

Woman Creek 

W es tm 1 n s te r*** 01/07/87 5 * 3  
01/21/87 t 3  

Monthly Average t4 

t 5  
tS 

6 * 4  
t5 

<5 

<5 
tS  

t5 

- 

t350 
(250 
<350 
~ 3 5 0  

<350 

t350 
t350 
<350 
t350 

(350 

- 

<350 
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Station 

R.F Pond A-3 

R F. Pond 8-3 

Walnut Creek 
a t  Xndjana 

F 

%roofafield 

lJoraan creek 
a t  tndtana 

North Table 
Momtaln 

TABLE F 
pLUTONIlJff AND TOTAL ALPHA 

CQ#G.€WTRATXONS If4 UATER 
.. January 1987 

05/14/sa 
4th 
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Stat ion  

R F Pond A-3 

R F Pond 8-3 

B roomf 1 el d 

Woman Creek 
a t  Indiana 

Westmi ns  te r  

Arvada 

Go1 den 

North Table 
Mountain 

TABLE G 
NATURAL URANIUM AND TOTAL ALPHA 

CONCENTRATIONS I N  WATER 
J~IIIBXE 1987 

URANIUM 
Date (ug/l) (pC1/1) 

01/28/87 <3 <2 

01/87 <3 <2 

01/87 3 1  2 1  

0 2 /09 /8 7 <3 <2 

11/86 
01/87 

<3 
<3 

<2 
<2 

0 1/ 30 /87 3 0  2 0  

0 1/ 2 1 /8 7 4 2  2 8  

0 1/ 30/87 <3 (2 

ALPHA 
(pC1/1) 

t 4  

<4  

<3 

<3 
<4 

t2  

<3 

<2 

NOTE Total Alpha error  terms are based on the 
2 sigma counting e r ro r  f o r  the s i ng l e  analys15 
Nominal values f o r  the minimum detectable 
ac t i v i t y  are l i s t e d  i n  Appendix 111 
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