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COLORADO DEPARTMENT oF HEALTH
fadiation Control Division

Gross Alpha and Beta Activity in Hi-Yolume Air Filters

Sampler
Type
1X13%%2
ON-SITE (SECURITY)
pedsdsoitidsrss s iy
RF-1 ON-SITE (SECURITY) TSP/C/2
RF-2 ON-SITE (SECURITY) T5P/C/2
RF-3 ON-SITE (SECURITY) TSP/C/2
RF-4 ON-SITE (SECURITY) TSP/C/2
YAY GROUP SUMMARY
ON-SITE (PERIMETER)
fri2esddersbost el
RF-S ON-SITE (PERIMETER) TSP/C/2
RF-5 ON-SITE (PERIMETER) TSP/C/2
RF-7 ON-SITE (PERIMETER) TSP/C/2
RF-3 ON-SITE (PERIMETER) TSP/C/2
MAY GROUP SUMMARY
OFF-SITE (METROPOLITAN DENVER)
EXXXXXXXXRELXRERRRLREXETLLR KL
ADAMS CITY 4301 E 72nd Ave TSP/6
80ULDER 13th & Spruce TSP/6

BROOMFIELD 18 Garden Ofc Cir~ TSP/C/7

DENVER 414 Fourteenth Street 5P/

DENVER CAMP 2105 Broadway 15P/6

DENYER Gates 1050 S Broadway TSP/%

ENGLEWDOD 4357 South Broaduay 15976

WESTMINSTER 10100 Garland St - TSP/C/7
JAY GROUP SUMMARY

e
Fritam #7 28 [a5%8 /2o = 72 a [naiana

OFF-SITE (REMOTE)

TTERXXTIXRLLRRRRE
COL) SPGS 3730 N Meadowland 1sP/6
DURANGO Court House TSP/6
LEADYILLE S10 Harrison Avenue TSP/
CCLORADO NATIONAL MONUMENT TSP/¢
PUESLO Health Departaent 1SP/5
STEALING 3rd & Ash Strest TSP/
SLATTEYILLE City Hall TSP/

HAY GROUP SUMMARY

PM-10 (METRO AND REMOTE)
FRITIXERLLRRLIXLLLRLIARR

ADANS CITY 4201 E 72nd Ave PH-10/6
ARVADA 310! Ralston Road PH-10/6
COLO SPGS 3730 N Meadowland PH-10/1
DENVER 414 Fourteenth Street PM-10/6
DENVER CAMP 2105 B8roadway PH-10/6

DENVER Gates 1050 S 8roadway PH-10/5

EHGLEWOOD 4857 South Broadway pPM-10/6

PUEILO Health Departaent PM-10/6
HAY GROUP SUMMARY
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Station

TABLE C
PLUTONIUM AND TOTAL LONG-LIVED ALPHA
CONCENTRATIONS IN AIR
May 1988

DATE Py239+240

Month/Quarter (pCi/m3)
¢

No data to report.

Page 4

Total Long-1ived
ALPHA (pC1/m3)

(163331



c TABLE D
EELE3T0 WATER SURVEILLANCE SUMMARY
(INDIVIDUAL SAMPLES)

May 1988
- Activity (pCi/1)
Station Date Y ALPHA BETA TRITIUM
R. F. Pond A-3 05/04/88 <4 <5 <350
R. F. Pond B-3 05/04/88 4 £ 3 8 x4 <350
05/11/88 7+4 8 x4 <350
05/18/88 <5 <4 <350
05/25/88 53 <5 <350
Monthly Average 5 6 <350
Walnut Creek
at Indiana 05/02/88 <4 <5 2350
05/04/88 53 <5 <350
05/06/88 <4 <5 <350
05/09/88 4 3 <5 <350
05/11/88 5+ 4 <5 <350
05/13/88 5 ¢4 5+ 3
*05/16/88
*05/18/88
05/20/88 6 %3 7%3 <350
05/23/88 4 2 <5 <350
05/25/88 4 £ 2 <5 <350
05/27/88 <5 <5 <350
05/30/88 5¢2 <5 <350
Monthly Average <5 <5 <350
Broomfield 05/04/88 <4 <5 <350
05/11/88 <4 <5 <350
05/18/88 <4 <5 <350
05/25/88 <4 5+ 3 <350
Monthly Average <4 <5 <350
Page 5
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Station
R. F. Pond A-4
R. F. Pond B-5

R. F. Pond C-2

TABLE D

WATER SURVEILLANCE SUMMARY
(INDIVIDUAL SAMPLES)

RF Walnut Creek/Broomfield Split Samples

} oz5”

Split
Split
Split
Split

Aprm1 1988
Date ALPHA
05/25/88 ¢ 94
05/04/88 54
05/06/88 54
05/11/88 <6
05/18/88 <5
05/25/88 <4
05/25/88 <5
05/03/88 7%4
05/10/88 <4
05/25/88 17 ¢ 5
05/31/88 32
Page 6

Activity (pCi/1)

<5

(o RN TN

OV H W
W

<5

75

9 4
<5

BETA

TRITIUM

<350

<350
<350
<350
<350
<350

<350

<350
<350
<350
<350



T i 1™ "he 3

125

Station

Woman Creek
at Indiana

Westminster

Monthly Average
Arvada

Boulder
Golden
North Table
Mountain
CDH (ppt)

Monthly Average

D-4 (ppt)

TABLE D \
WATER SURVEILLANCE SUMMARY

(INDIVIDUAL SAMPLES)

Aprmi1 1988
Activity (pCi/1)

Date ALPHA BETA
05/02/88 <3 <5
05/27/88 <3 <5
05/04/88 <3 <5
05/11/88 <4 <5
05/18/88 <3 <5
05/25/88 <4 <5

<4 <5
05/06/88 <3 <5
05/25/88 8+ 2 <5
2nd Quarter
05/18/88 <3 <5
2nd Quarter
05/06/88 3x2 <5
05/05/88
05/16/88
05/20/88
05/23/88
NOTE: Error termms are based on the 2 sigma

counting error for the single analysis.
Nominal values for the minimum detectable
act1v1ty are listed 1n Appendix III.
= dry not running
SI un1t equivalent: 1 pCi/1 = 0.037 Bq/1
20 pCi/1 = 0.74 Bqg/1
No Trituim results this month

Page 7

TRITIUM

<350
<350

<350
<350
<350
<350

<350

<350
<350

<350

<350

<350
<350
<350

<350

<350



Date
1986

1987

1988

b 25~

Annual Data

May

June

July
August*
September
October
November
December

January *
February*
March
April

May

= OO0

TABLE E-1 ‘
WATER SURVEILLANCE SUMMARY
MONTHLY COMPARISON DATA

POND A-3
1986 - 1988
ALPHA BETA TRITIUM
(pCi/1) (pCi/1) (pCi/1)
<

<7 <7 <358
5 % 3 4 %3 <350
182 6 7%4 <350

<8 <8 <350
7 x4 <5 <350
6+ 4 9 <350

<4 <5 <350

<4 8 £4 <350
6+ 4 7 %4 388 £ 170

<5 7 £4 <350

<4 <5 <350

NOTE: Error terms are based on the 2 sigma counting
error for the single analysis.
Nominal values for the minimum detectable activity
are listed in Appendix III.
* = No sample collected
SI umit equivalent: 1 pC1/1 = 0.037 Bg/
20 pC1/1 = 0.74 Ba/l
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Date

1986
Annual Data
1987
May
June
July
August*
September*
October
November
December*

1988
January
February
March
Apm1
May

/25

NN el

TABLE E-5

WA:.R SURVEILLANCE SUMMARY
MONTHLY COMPARISON DATA
WOMAN CREEK AT INDIANA

N ALPHA

(pCi/1)

<5

%

L 2
B W]

5
5
6

H ;m

1986 - 1988

BETA
(pCiN)
<

<5

oo
W W
B )

TRITIUM
(pCi/1)

<350

<350
<350
<350

<350
<350

<350
<350
<350
<350
<350

Error terms are based on the 2 sigma counting

error for the single analysis.

Nominal values for the minimum detectable activity

are listed in Appendix III.

* - No sample collected

SI umt equivalent: 1 pCi/l
20 pCiN

Page 12

0.037 Bg/1
0.74 Baqg/1
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Date

1986
Annual Data
1987
May
June
July
August
September
October
November
December

1988
January
February
March
Apr1l
May

[ S Y

TABLE E-7 )

W. _R SURVEILLANCE SUMMARY \
MONTHLY COMPARISON DATA
ARVADA
1986 - 1988
ALPHA BETA TRITIUM
(pC1/1) (pCi/1) (pCi/1)
<
<2 <5 <350
<3 <5 *
<2 <5 <350
<2 <5 <350
2¢2 <5 <350
<2 <5 <350
<2 <5 <350
<2 <5 <350
<2 <5 <350
<3 <5 <350
<3 <5 <350
5% 3 <5 <350
<3 <5 <350
<3 <5 <350

NOTE: Error terms are based on the 2 sigma counting
error for the single analysis.
Nominal values for the minimum detectable activity
are 1isted 1n Appendix III.
* = No sample collected
SI unit equivalent: 1 pCi/1 = 0.037 Bq/]
20 pC1/1 = 0.74 Bg/1

Page 14
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Date
1986

1987
May

Annual Data

June

July
August
September
October
November
December

1988

125

January
February
March
Aprm1
May

N

bt ek b b

TABLE E-8

WATER SURVEILLANCE SUMMARY
MONTHLY COMPARISON DATA

NORTH TABLE MOUNTAIN

1986 - 1988
ALPHA BETA
(pCi/1) . (pCi/)
A Y
<2 <5
<3 <5
<3 <5
<3 <5
<2 <5
<2 <5
7 %3 5%3
8 3 6 £ 3
<2 <5
<3 <5
32 <5
<3 <5
<3 <5
32 <5
NOTE:

TRITIUM
(pC1/1)

<380

*

<350
<350
<350
<350
<350
<350
<350

<350
<350
<350
<350
<350

Error temms are based on the 2 sigma counting

error for the single analysis.

Nominal values for the minimum detectable activity

are listed in Appendix III.

* = No sample collected

SI umit equivalent: 1 pCi/1
20 pCiN

Page 15

0.037 8g/1
0.74 Bq/1




TABLE E-9 \

WATER SURVEILLANCE SUMMARY
QUARTERLY COMPARISON DATA

BOULDER AND GOLDEN
1987 and 1988

N ALPHA BETA TRITIUM
Date (pCi/1) (pC1/1) (pC1/1)
Boulder
<

1987

1st Q - 02/18/87 <2 <5 <350

2nd Q - 05/19/87 <3 <5

3rd Q - 08/28/87 <2 <5 <350

4th Q - 11/06/87 <2 <5 <350
1988

1st Q - 02/24/88 <3 <5 <350

2nd Q - 05/25/88 8 2 <5 <350
Golden
1987

1st Q - 01/21/87 <3 <5 <350

2nd Q - 05/13/87 <3 <5

3rd Q - 07/21/87 <3 <5 <350

4th Q - 11/06/87 <3 <5 <350
1988

1st Q - 01/14/88 6 3 7+4 <350

2nd Q - 05/18/88 <3 <5 <350

NOTE: Error temms are based on the 2 sigma counting

error for the single analysis.

Nominal values for the minimum detectable activity

are listed 1n Appendix III.

* = No sample collected

SI unit equivalent: 1 pCi/l
20 pCi /1

0.037 8g/1
0.74 Bg/1

Page 16
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TABLE F

PLUTONIUM AND TOTAL ALPHA
CONCENTRATIONS IN WATER

May 1988
DATE Pu239+240 Total Alpha

Station Month/Day/QTR (pC1/1) (pCiN)
R. F. Pond B-3 Apm1 (Comp) 0.07 @ 0.01 <4 ‘
Walnut Creek April (Comp) ) 0.011 ® 0.003 <6 '
Broomfield April (Comp) <0.002 <4 ’
Arvada 04/20/88 <0.004 <3
Boulder 02/24/88 0.006 + 0.003 <3
Golden 01/14/88 <0.006 6
North Table

Mountain 04/20/88 <0.01 <6

NOTE: The 95°/° confidence 1nterval for total alpha analysis 1s
propagated from the sample count and background counts.
The 95°/° confidence 1nterval for plutonium analysis 1s
propagated from the sample count, the background count, the
tracer count, the tracer background count, and the
contmbution of tracer progeny to the sample count.
Nominal values for the minimum detectable activity are listed
1n Appendix III.
The standard for general population exposure for soluble Pu 1s
1600 pCi/T1.

Page 17

0163344

18/25~




TABLE G {

NATuRA. URANIUM AND TOTAL ALPHA !
CONCENTRATIONS IN WATER
May 1988
URANIUM ALPHA
Station Date (ug/1) {(pC1/1) (pC1/1)
R. F. Pond A-3 April ' 12.2 8.1 <5
Mar 10.3 6.9 6
R.F. Pond B-3 Aprm1 Comp <3 <2 <4
March Comp <3 <2 <5
Walnut Creek April Comp 8.5 5.7 <6
March Comp 7.7 5.1 <7
Split Sample April 5.1 3.4 <6
-Split Sample March 8.8 5.9 <6
Broomfield March Comp <3 <2 <4
Woman Creek May <3 <2 <3
April <3 <2 <3
March <3 <2 5
February 3.1 2.1 <4
January <3 <2 6
Westminster April Comp <3 <2 <3
March Comp <3 <2 <4
Arvada April <3 <2 <3
January <3 <2 <3
Golden May 3.1 2.1 <3
North Table
Mountain Aprl <3 <2 <3
January <3 <2 <3

NOTE: Total Alpha error terms are based on the
2 sigma counting error for the single analysis.
Nominal values for the minimum detectable
activity are li1sted in Appendix III.

Page 18

Wz




On=-3:1ca (Sacuracvy)

oo
P
F WY

Qu=Sita (lerimetar

aDaMs CIT7
AXVADA
AURORA
30UD ==
DENVEZR
ZNGLZWO0D
GCLDEN
La=ZH4CCD

2%2-S:z2 (femoce)

JLRANGQ
—AaMAR
LIADVIZZZ
STZIALNG

APPENDIX I

ROCKXY FLATS PLANT AIR SURVEILLANCE

STATION IDENTIFICATION

Lgcacion

Rocky Flacs Planec,
Eastarn perimectar at the
}securi ty fence,
Naozrzh to south

N Planc Bourndary

Sz
} NE Rocky Flacs Plaat,
NW

Garzen 0fZica Centar
4301 East 72ad Avenue
8101 Ralston Road
1633 Florenca Screet
13zh & Sprucs

414 = l4ch Screet
4857 South BrToaaway
911 - 1l0th Sgreec

260 Souch Lpl.ng

Fire Stacon

Powar Plant

210 darrTison Avenue
Jrd & Asn Scroeac

Colorado Deparzzmentc of Health - Radiation Control Division

Javr 4/87
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APPENDIX IZ

MAXTIMUM PEMTSST3LI CONCENTRADIONS OF RADIONUCLIDES IN EFTLJENT

AIR AND WATER RELIASED TO UNCONTROLLZD AREAS
Y

crans

The maximum permissible concencractions (MPCs) below are based on recommencaZzio
of che Incermacional Commission on Raaiological Procection (ICRP), che Naczonal
Council on Radiation Proteccion (NCRP) ana the Federal Radiaczon Councal (TRC)
These recommendacions are incorporated in che regulaczons of cne Coloraac
Departzent of Healch and chose of che Yuclear Regulacory Commisszon. The
levels staced are chose relating Co general populaction exvosures 0 Taalo-~
nuclides 1n efZluenc air and wacer.

Chemzcal Torm

Insoluole Soluole
Axz (sC=/m3) (sC=/m")
Unidenci®red radionucl:des= 0 007 Q 007
Uzigenczfrea radionuclidass 33 33
Americrum=241 1.3 0 064
Caroon-1l4 330,000 100,0Q0
Cezzum—-141 1,800 6,500
Carzum—-l44 88 Rels}
Caszum-:37 33,000 120,000
Caoalc-40 100 3,300
Zyarogen=3 (Trazzum) 66,000 66,000
Ioaine-129 640 é 6
Ioazne-131 3,300 23
Loecon~35 100,000 104, Ca0
Laza~-210 2.8 .3
Vesorum~35 1,00Q 5,500
?lazoniun-238 Q0 33 3 222
?l.zonium-239 Q 33 ¢ N2
Parcnium=-210 23 5 2
Rad—.m-22% 0 68 v
facon-220 -~ 2,300
Jucrenzum-.03 1,000 3,200
Aucnenium=-:.06 46 L,3Ca
Serznczum=20 8¢ L3
Jraniam=-Nacoral 1 8 - 5
Lanon=~133 100, QC0 -00,2G0
(izozum=-31L 3320 e}
Zrac-AS - 880 «,200
Z-rzon.um=-35 20 1,300

(169346
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APPENDIX [I, C3N'z

Iasolucla Soiug.2

Nager (aCi/L) (=C./ 2\
Unidencifzed radionuclides? 10 10
Unidencirized :adlonuclL4353 1,000 1,100
Amezicium=-241 ' 10,000 1,300
Carkon=-l4 - 240,000
Cazrium=-l4l 30,000 30,000
Carium=-L44 3,300 3,300
Casium=137 13,000 §,6Q0
Cobalc-&0 10,740 16,000
dydrogen-3 (Tzzcium) 1,000,000 1,000,000
Locazae-129 66,000 22
lodzne-131 20,000 100
Laad=-210 66,000 23
Nicbium=35 33,000 33,000
Pluconium=-238 10,000 1,890
Pluconium~239 10,000 1,300
Polonium=-210 1¢,000 230
Raaum=-224 10,900 )
Fuzaenzum—-103 26,000 24,200
Rucnenzun-106 3,300 3,300
Secronczum=-50 13,000 120
Uranrum-Yagural 19,000 .Q,000
fererium—~91 10,000 10,000
Zine=-63 686,000 33,000
Lrconium=95 20,000 20,200
L Concencrac-cus =ay be averaged over i Jerloq oL greater Iaam 3 veas

2. Any single rvaaxounucliude wnicx decays 3y alsna emlsSsSicTn OT SUontanecls ILssiIw
3. Any siagle Tzazonuclouge wicl a deciy mcas ocker chan alona smission ov

sor fcansqus S1ss=on ana w.zh 2 raaloacsivae aalf-l-Za2 gTea..r tlan 2 aclss

A (0163348
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APPENDIX II, CON'c

MAXTMUM CONTAMINANT LIVELS FOR RADIUM-226, RWADTUM-2328, AND GRCSS
AL34A PARTICLI ACTIVITY IN COMMUNITY WATER SYSTEMS

The following are che maximum concaminant levels for radium-226,
radium=-228, and gross alpna particle acCLiviCy iR qommupn'ly water syscams

a. combined radium=-226 and radium-228 -- § pCi/l
b. gross alpha particle activicy (inecludaing radzum-226 buc exciuding

radon and uranium) -= 15 pCi/l.

MAXXTMUM CONTAMINANT LIVELS FOR BETA PARTICLZ AND PEOTON RADIQACTIVITY
FROM MAN-MADE RADIONUCLIDES IN COMMUNITY WATER SYSTZMS

The average annual concencracion of beca parzicle and photon radzo-
aczavicy from man-made raazonuclides 1n qrinking wacer oroviced bv

communily water systams shall not procuce an annual cosa egquxvalent
to cne tacal oody of any iatermal orzan greacer chanr 4 mrem/sear

Excenc Sor che radionucliaes listea below, the councencracion of zan-mace
radlonuclices causing & mrem cocal beay or orzan gosa eguivalends siall
e calculaced on che basis of 3 2 licer per day drinkin . wacer ntaka
uszng cthe 168 hour daca liszad in "Maxazum Permissible Boay 3uraen anc
Yax-omum Permissible Concentraczon of Raaronucliaes 1n Axrr or Wacer Zor
Occupatzonal Expaesure’, NBS dandbook 69 as amended Augusc 1963, U S
Demarctment of Commercs. 1f Cwo or =mare radionuclides sre orasanc, cne
sum of tneir annual dose equivalentc to the total boay or To aav argan
snall noc excsed 4 mrem/year

AVEZAGT ANNUAL CONCINTRATIONS OF RADIONULLIDES ASSUMED TO ?RCDUCT 4 TIT:il

3CDY OR QRGAN DOSE OF 4 mrem/YIiR.

oC.
aalonuclilae Crxnzical QOrzan cer l-.zar
FA LN XL S
cTzszum cocal bdody 23,000
sTtranciun-~-3Q bone marraw 3

0163349
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APeeENDIX III
LIMITS OF SENSITIVITY

Lawer limits of detection (LLD's) are based on tre U.S.A.E.C Heaith and
Safaty Laboratory Procedures Manual (HASL-300, 1972).

The calculatad LLD will be resorted basad upon actual measurament ~hen trey
are avallable. Otherwise the following LLO w11l be reported, wmica are Dasad

upon nominal (average) measurements.

A. WATER ANALYSIS

1. Gross alpha 7.0 pCi/L
2. Gross beta 6.0 pCi/L
3. Plutonium-239 0.02 pCi/L
4. Trmtium 350.0 pCi/L

8. AIR ANALYSIS

1. Gross alpha (uncaorrscted to density thclness)

ina1vidual samoles . .
APC stations (1500 md) .07 oC. /me
0-x stations (3000 m¥) e oC: /=~
2. Gross be*a (uncorrectad to density thickness)

individual samples .
APC stations (150C =) .Gs pC1
0-x stations (3000 m3) .03 oC:
3. Plutonium-23¢9
Ind1vidual samoles (using_1/4 sample)

APC stations (1300 m3) 0019 o1 /m=
0-x stations (3000 a@3) .C00a¢% pC. /m~
Monthiy compositas (using i 10z he per samole) R
APC stations (1200 m3/samole x 8 samoles) 0CQ37 ¢£Ci/m-
D-x s-azions (3000 m=/samole x 13 samoies) 23013 gC. .=~
Quar=e~ly _zmoositas (using 1 1nch® per samole) .
APC <.ations (1300 m</sample x 23 samplias) €C073 »C. /m~

C. SOIL ANALYSIS
1. Plutomium - 229 0.08 pCi/cm i3 dem/gm
A "lower detection 1imic" for fluorcmetric uranium analysis 1s reogr=ad by =~

datar Quality laborztory as 2 .g/L, or 2 pCi/L at 1sotapic ecuiliorum, anc
defined as "tnree times bac kgrouna”

n D

COLCRADQ DEPARTMEMNT QF FEALTH
Radration Contral 01 v1s10n/Radiation Counting Factlity
Rev. 1/34
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