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summary Rocky Flats Report, June, 1988

This report 1s a summary of all current analytical data collected by the
Radiation Control Division for the purpose of environmental surveillance and
impact assessment of the Rocky Flats Plant. This information 1s collected as
part of a continuing effort by the Colorado Department of Health to 1i1dentify
trends in radioactive hazards that may be associated with operations at Rocky
Plats. The data included 1in this issue of the report 1s consistent with
information collected from the same or similar sampling locations in the past.
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COLORADO DEPARTHENT OF HEALTH
fadiation Control Division

gross Alpha and Beta Activity in Hi-Volume Air Filters
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SURVEILLANCE SUMMARY
JUN 1988
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TABLE C
PLUTONIUM AND TOTAL LONG-LIVED ALPHA
CONCENTRATIONS IN AIR
June 1988

DATE py239+240 Total Long-11ved
Station Month/Quarter (pCi/m3) ALPHA (pC1/m3)

No data to report.
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TABLE D
WATER SURVEILLANCE SUMMARY
(INDIVIDUAL SAMPLES)

June 1988
Activity (pCi/l)
Station Date ALPHA BETA TRITIUM
R. F. Pond B-3 06/01/88 <5 6 4 <350
06/08/88 <5 6 3 <350
06/15/88 <5 <5 <350
06/22/88 <5 84 <350
06/29/88 <5 74 <350
Monthly Average <5 6 <350
Walnut Creek
at Indiana 06/01/88 4 3 <5 <350
06/03/88 <4 <5 <350
06/06/88 <3 <5 <350
06/08/88 <4 <5 <350
06/10/88 <4 <5 <350
06/13/88 <4 <5
*06/15/88
06/17/88 <4 <5 <350
06/20/88 64 <5 <350
06/22/88 8 +4 15 + 4 <350
*06/24/88
*06/27/88
*06/29/88
Monthly Average <4 <6 <350
Broomfield 06/01/88 <4 <5 <350
06/08/88 5§%3 <5 <380
06/15/88 <4 <5 <350
06/22/88 <4 <5 <350
06/29/88 <4 <5 <350
Monthly Average <4 <5 <350
Page 5
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TABLE D
WATER SURVEILLANCE SUMMARY
(INDIVIDUAL SAMPLES)

June 1988
Activity (pCi/1)
Station Date ALPHA BETA TRITIUM
R. F. Pond A-4 06/01/88 4 £3 <5 <350
R. F. Pond B-5 06/01/88 <5 <5 <350
06/08/88 <5 <5 <350
06/15/88 <5 <5 <350
06/22/88 <5 63 <350
06/29/88 <5 523 <350
Monthly Average <5 <5 <350
RF Walnut Creek/Broomfield Split Samples
Split 06/07/88 <4 <5 <350
Split 06/21/88 2 %] <5 <350
Split 06/28/88 <5 5§2+3 <350
Page 6
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Station

Woman Creek
at Indiana

Westminster

Monthly Average
Arvada

North Table
Mountain

CDH (ppt)

D-4 (ppt)

TABLE D
WATER SURVEILLANCE SUMMARY
(INDIVIDUAL SAMPLES)

June 1988
Activity (pCi/1)

Date ALPHA BETA TRITIUM
06/06/88 <5 <5 <350
06/10/88 <4 <5 <350
06/22/88 <4 <5 <350
06/29/88 <4 <5 <350

<4 <5 <350
06/10/88 <5 <5 <350
06/10/88 <3 <5 <350
06/27/88 <350
06/14/88 485 * 172
06/10/88 <350
06/22/88 <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.

* = dry not running
SI unit equivalent: 1 pCi/1 = 0.037 Bq/1
20 pC1/1 = 0.74 Bag/l
**x*x  No Trituim results ths month

Page 7
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\%/2§

Date
1986

1987

1988

Annual Data

June

July
August*
September
October
November
December

January *
February*
March
Apm1l

May

June

:h--g-.-oo

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
18 e 6 74 <350

<8 <8 <350
7%4 <5 <350
64 9 <350

<4 <5 <350

<4 84 <350
6 % 4 74 388 ® 170

<5 74 <350

<4 <5 <350
NOTE: Error tems are based on the 2 sigma counting

error for the single analysis.
Nominal values for the minimum detectable activity
are Tisted in Appendix III.
* = No sample collected
SI unmit equivalent: 1 pCi/1 = 0.037 Bg/1
20 pC1/1 = 0.74 Bq/1
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TABLE E-5
WATER SURVEILLANCE SUMMARY
MONTHLY COMPARISON DATA
WOMAN CREEK AT INDIANA

1986 - 1988
N ALPHA BETA TRITIUM
(pCi/N) (pCi/1) (pCi/1)
Date
1986
Annual Data <5 <5 <350
1987
June 54 5+ 4 <350
July 64 5+4 <350
August*
Septembe r*
October 85 <6 <350
November 8 +4 <5 <350
Decembe r*
1988
January 1 6 4 74 <350
February 1 <4 <5 <350
March 1 5+3 <5 <350
April 1 <3 <5 <350
May 2 <3 <5 <350
June 1 <5 <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 in Appendix III.
* = No sample collected
SI unit equivalent: 1 pCi/1 = 0.037 Bq/1
20 pCi/1 = 0.74 Bg/1

Page 12
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Date

1986
Annual Data
1987
June
July
August
September
October
November
December

1988
January
February
March
April
May
June

4/29

TABLE E-7
WATER SURVEILLANCE SUMMARY
MONTHLY COMPARISON DATA

ARVADA
1986 - 1988

ALPHA BETA

N (pCi/1) (pCi/N)
<2 <5
<2 <5
<2 <5
2 2 <5
<2 <5
<2 <5
<2 <5
1 <2 <5
1 <3 <5
1 <3 <5
1 5+ 3 <5
1 <3 <5
1 <3 <5
1 <5 <5

TRITIUM
(pCi/1)

<350

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

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

NOTE: Error termms 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

ST umt equivalent: 1 pCi/1
20 pCi /1

Page 14
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0.74 BagN
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TABLE E-8
WATER SURVEILLANCE SUMMARY
MONTHLY COMPARISON DATA
NORTH TABLE MOUNTAIN

1986 - 1988
ALPHA BETA
N (pCiN) (pCi/1)
Date
1986
Annual Data <2 <5
1987
June <3 <5
July <3 <5
August <2 <5
September <2 <5
October 73 5+ 3
November 8§+3 6 3
December 1 <2 <5
1988
January 1 <3 <5
February 1 3£2 <5
March 1 <3 <5
April 1 <3 <5
May 1 32 <5
June 1 <3 <5

TRITIUM
(pCi/1)

<350

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

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

NOTE: Error terms are based on the 2 sigma counting

error for the single analysis.

Nominal values for the minimum detectable activity

are 1i1sted 1n Appendix III.

* = No sample collected

SI unit equivalent: 1 pCi/l
20 pCiN

Page 15

0.037 Ba/1
0.74 Bq/1
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TABLE E-8
WATER SURVEILLANCE SUMMARY
MONTHLY COMPARISON DATA
NORTH TABLE MOUNTAIN

1986 - 1988
ALPHA BETA TRITIUM
N (pCi/1) (pCi/1) (pCi/1)
Date
1986
Annual Data <2 <5 <350
1987
June <3 <5 <350
July <3 <5 <350
August <2 <5 <350
September <2 <5 <350
October 7+ 3 §+3 <350
November 8+3 6¢3 <350
December 1 <2 <5 <350
1988
January 1 <3 <5 <350
February 1 32 <5 <350
March 1 <3 <5 <350
April 1 <3 <5 <350
May 1 32 <5 <350
June 1 <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 listed 1n Appendix I[II.
* = No sample collected
SI umt equivalent: 1 pCi/1 = 0.037 Bg/1
20 pCi/1 = 0.74 Bg/1
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Station

Walnut Creek
Split

Westminster

TABLE F
PLUTONIUM AND TOTAL ALPHA
CONCENTRATIONS IN WATER

June 1988
DATE Pu239+240
Month/Day /QTR (pCi )
April1 88 <0.003
April 88 (Comp) <0.002

Total Alpha
(pCi/1)

<6

<3

NOTE: The 95°/° confidence interval for total alpha analysis is
propagated from the sample count and background counts.
The 95°/° confidence interval for plutonium analysis is
propagated from the sample count, the background count, the

tracer count, the tracer background count, and the

contribution of tracer progeny to the sample count.

Nominal values for the minimum detectable activity are 1isted
in Appendix III.
The standard for general population exposure for soluble Pu is
1600 pCi/1.

Page 17
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TABLE G
NATURAL URANIUM AND TOTAL ALPHA
CONCENTRATIONS IN WATER
June 1988

URANIUM ALPHA
Station Date (ug/1) (pCi/1) (pCi/1)

No Data to Report

NOTE: Total Alpha error termms are based on the
2 sigma counting error for the single analysis.
Nominal values for the minimum detectable
activity are listed 1n Appendix III.

Page 18
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APPENDIX I
ROCKY FLATS PLANT AIR SURVEILLANCZ
STATION IDENTIFICATION

e (Securxcv) Locacion

[0}
3
&
)
(4

D 1 Rocky Flacs Planc,
D -2 Eascern perimetar at Che
D 3 }securicy fancs,
D 4 Norzh to souch

N Plant Boundary

Sz
}NE Rocky Flacs Plant,
NW

Qf=-5.ce (Met=o)

3ROCMF I=ZID Garden O0ffica Center
ADAMS CITY 4301 East 72nd Avenue
ARVADA 8101 Ralscom Road
AURORA 1633 Floreacs SirTeet
BOUILD = 13ch & Soruca

DENVER 414 - lich Scoeer
ZNGLZ%00D 4857 Sourh 3roadway
GOLDEN 911 - 1l0Oth Screec
LAKZWOQD 260 Scuth Kipling

Sii-5_z2 (lemocse)

JSURANGO fire Scaczion

LaaR Power Planc
LIADVIILZ 310 Hdarrison Avenuye
ST=ZaLNG 3zd & Asn ScTeec

Colorado Departz=ent of Health - Radiaction Comtrol Divisica
Rev 4/87
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APPENDIX II

MACIMUM 9SIMISSIZLE CONCENTRADIONS OF RADIONUCLIDES IN EZTLUENT

AIR AND WATER RELZASED TO UNCONTROLLZD AREAS

The maximum permissible concencrations (MPCs) below are cased on Tecommencaiilins
of che Incernacional Commission on Raazological Proceccion (ICRP), che Nacierao
Council on Radiacion Proceccion (NCRP) ana the Federal Radiaczen Council (77C]
These recommendacions are Lincorporated in che regulaczons of cne Coloraaeo

Desartment of Healch and chose of che Nuclear Regulacory Commission

The

levels staced are chose relacing to general populacion exvosures o0 T3alo-

nuclides 1n effluent air and wacer.l

Arcs

Unrdencais

-
ed radionuclsdes~
Uniaencz®rea radionuclidess

Ameracoum=241

Carbau-l4
Cerzum—l41l
Carium~—~lia
Caszum=-137
Cooalc-440
Syerogen=13
Iodine-129
Ioazne-131
{rocon-35
Leaa=-210
Miocoium=235

(Tricium)

?laconium~238
?L.zon2um=-239
?z.onium=-210

Radium=226
Racon-220

Auchenium~103
Fucrenium~-:06
Szrancoum~=0
Jransum—-Nacaral

fLenon~=-133
IgzTwun=-91

- -

Zo1e~45

Z.-coanum=3S

Coioraao Jeparzme~c of Healzn

330,000

Iasoluonle

(0Ci/m3)

0.007
33
L3

1,600
86
33,000
100
66,000
660
3,3Q0

100,000

2
1,000

QN OoO
[« L3N DV O¥ By 0¥ [¢ ]
o w W

100, 000

320
6460
320

R & 4WC Dwv

Chemical

Tormn
Soluole
(:C;/m‘?
0 007
33
0 Q&8
10Q,0¢C0
6,500
100 |
130,000 J
3,300
66,000
& &
100, CQ0
5,300
3 222
0 720
5 3
10
3,300
5,400
.,32C0
2
-00,2C0
biste]
,2C0
L,2C0

0163373

sags .




" APPEMDIX LI, CON':e
. Tnsoluole So.uo-8
tJacer (oCL/1) (sC. )
Uardenc: “1ad radionuclide- 10 0
Uniaenc. red radionuclides- 1,000 1,n00 -
Ameracx =241 - 10,000 1,300
Carbson~' - 280,000
Carum=-: 1 30,000 30,000
Carium—' 4 3,300 3,300
Casium-t 37 13,000 6,600
Cobalc=c’ 10,000 16,000
Hyaroger. 1 (Trxoxum) 1,000,000 1,000,000
Iod=ne-' 2 66,000 29
lodsne—-. ;1 20,000 100
Lead=-210 66,000 23
Nicbium-— 5 33,000 33,000
Pluconiu -238 10,000 1,500
?luconie =239 10,000 1,500
Polonzur 210 10,000 230
Raqruxm~> 3 10,100 ps}
Rucaenzu.—103 26,000 25,200
Rucnanzv -L06 . 3,300 3,300
Sezoncxv -30 13,000 120
Uranium- 1cural 12,009 .0,000
Yeerium— L 10,000 10,000
Zine=-43 66,000 33,000
izconxu =95 20,000 20,200

L Caner 1CT2c20nS @AY be zveraged over a Jerloa net greacer laan i vear
2. Any .agle raaicuuclice wnich decays oy alona emisszon Or soontaneols Ii1ssiiw
3 Any -agle Tialounucliae -ch a dacay moae ccher chlan alsaa amisston ¢

sDr ~_1negus Sissiom ana s~ch 2 raaroac:zive aalf-lifa gTea..T Clan 2 acuss

0169374

Colorado Deparz=enc of Heatth - R & 4WC Owv sage

‘ 24,28



APPENDIX II, CON'c

MAXTMUM CONTAMINANT LZVELS FOR RADIUM-226. ANIUM-228. AND GROSS .
ALPYA PARTICLE AaCTIVITY IN COMMUNITY WATER SYSTEMS

The following ara the maximum concaminant levels for radium-226,
vadium—-228, and gross alpna parcicle acgivicy 1n commun'cy wacer svscams

a. combined radium—-226 and radium=228 --= 5 pCi/l

b. gross alpha parcticle activicy (including vadaum—226 buc excluding
raaon and uranium) — 15 pCi/l

™

MAXTIMUM CONTAMINANT LEVELS FOR BETA PARTICLE AND PHOTON RADIQACTIVITY
FROM MAN-MADE RADIONUCLIDES IN COMMUNITY WATER SYSTEMS

The average annual concencracion of beca parcticle and phocon rTadio-
accovicy from man-made raalonuclides in drinking wacar ovoviacea ov

community water systems shall noc proauce an annual cosa equivalent
to cne cocal sedy of any incarmal organ greater than 4 arem/’ear

Txcenc for che radionucliaces listeq delow, the concancTacion of man-mace
raaronucliaes czusing 4 mrem cocal boay or organ aosa ecuivalencs snall
“a gcalculaced on che basis of a 2 licer cer day drinkin . wacer racaka
usiag the 168 hour daca listed in ™ax:imum Permissible 3cay 3uraen anc
Maxooum Permissible Concentracien of Raciocnucliaes in Arr or ¥acar Zor
Occupacional EZxposure', NBS danabook 69 as amenaed Augusc 1963, U S
Departmenc of Commerca. If cwo or nore tadionuclides ara orasant, Iie
sum of cheir annual dose equivalenc to che cocal boay or =o anv orzan
saall noc exceed 4 mrasm/year

AVERAGT ANNUAL CONCINTRATIONS QF RADIONULLIDES ASSUMED TO 2?°0DUCI & T3T-1

30DY OR ORGAN DOSE QOF 4 =mram/VYIaR.

oC.
Radionuclide Crizzcal Orzan Ser lizar
ZTnIium cocal body 20,200
sTtroncrum=-90 pone Marrow 3

0169375

CoLorado DJeparcmenc of {ea_zh - 2 . dWC page

;ﬂ/z‘& Rev 1730 I -



’ APPENDIX [II
LIMITS OF SENSITIVITY

Lower limits of detection (LLO's) are basad on the U.S.A E.C Heaith and
Safaty Laboratory Procedures Manual (HASL-200, 1972).

The calculatad LLD will be reoorted based upon actual measurament ~hen thes
are available. Otherwise the following LLD w11l be reported, whizh are basa<

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 pCr/L
4. Trmtium 350.0 pCi/L

8. AIR ANALYSIS

1. Gross alpha (uncorrascted to density thmc kness)

indyvidual samoles -
APC stations (1500 m3) C07  oC. /az
D-x stations (3000 m3) .C0&  oC. /%=

2. Gross beta (uncorrected to density thickness)
Individual samples

APC stations (1500 mS) cs pC /m~
0-x stations (3000 m3) 03  aC.. m"
3. Plutomum-239
Individual samoles (using_1/4 sample) .
APC stations (1300 m3) Cco1¢ pC. /2%
0-x stations (3000 m3) .00009 pC. /==
Manthly compasitas (using_1 1nac h2 oar sample) .
APC stations (1200 n3/samp1e x 8 samples) GCQ27 =C., /m~
0-x s-ations (3000 m=/sample x 13 samoies) €Q01Y 5C /m
Quar<erly _.amoosites (using | 1nch® per samole) .
APC <.ations (1300 m*/sample x 23 samples) CC0i3 oC , =~
C. SQIL ANALYSIS
1. Plutonium - 229 0.08 pCi/gm 13 dem/gm

A "lower detection limit" for fluorometric uranium analysis s ~200r=ad Sv
datar Quality Laboratary as 3 .g/L, or 2 oC1/L at 1sotapic eaunil i3~ m, arc
def1ned as "three times bac kgroung’

COL CRADQ OEPARTMENT QF HEALTH
Radiration Control 01 /1s10n/Radratiaon Counting Facrlity
Rev. 1/34

01639376
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