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ABSTRACT

This report represents a sumnary of most of the sigﬁificant radio-
logical surveillance data generated during the Production Tests bf
Project Rulison, a nuclear gas stimulation experiment, detonated
September 10, 1969, in Northwestern Colorado. It also includes
data on the radiochemical and chemical quality of the Rulison gas
during the tests and estimates of the quantities of 3H, 85Kr, 14¢

and 203Hg released to the atmosphere as a result of the tests.
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1.

PROJECT RULISON FINAL OPERATIONAL RADIOACTIVITY REPORT
QN THE PRODUCTION TESTS

Introduction

Project Rulison detonated September 10, 1969, in Garfield County,

‘ 8010rad6 (Figure 1), is a joint Industry-Government experiment

designed to examine the feasibility of nuclear stimulation of hereto-
fore economically unrecoverable natural gas. It wasthe second natural
gas stimulation project conducted by the AEC, and was the most deeply
buried (8,430‘feet) nuclear explosion ever carried out by the U. S.

The project, sponsored by Austral 0i1 Company, Inc., of Houston, Texas,
is defined in the'Project Rulison Definition Plan prepared by CER

Geonuclear Corporation of Las Vegas, Nevada.

First Production Test {High-Rate Flaring)

The high-rate flaring program was designed to estimate the vélume
of natural gas present in those areas of high permeability immedi-
ately in and around the rubble chimney created after the explosion
in order to estimate chimney size. It followed the calibration flaring
in October (NVOO report in preparation). The cumulative flow prior to

2

the First Production Test was approximately 12.5 M"CF {million standard

cubic feet), containing 53 curies of 85Kr and approximately 54 curies
of 3H. Gas flow-rates started at approximately 20 MZCFD,'were adjusted
to about 17 MZCFD and then allowed to gradually decline to approximately

12 M2CFD at the end of flaring.



R e ]
2 --/’ s

e

“-"*-./-"“-M’m A 4 E!}
b

B

i

:i

I3

i

A

i

L

’1‘:!"_" =

Kot v T3 A I A SR 4

[a)
~Z
Sk e

s o

5

C‘O!.ORnDO
NATIOMRAL
MO'NJMENT

14

. [
PEEIIL oA B MR

i1 2 o P

e o

e

PR
P

o~

Sy b . .
S ;r?/,: O i 1@
.;\\- . ; Colotado s
T % |
3 ‘vaw??u_ﬂ_gfo ‘ \ B
B 1 .
' .
f‘% -

Grand ot

c O

e

Figure 1. ROAD MA” f"JF'-‘ NO”?“"H\“‘!V’QT COLORARO

-3 i0 113
B ' mxm—mw-w.‘“’!

JCALE N MLES



ITI.

The flaring (burning) commenced at 2:30 p.m. (MST), October 26, and
ended at 2:17 p.m. (MST}, November 3, 1970, The total gas flowed
was 109 million cubic feet (MZCF), referenced to sea level (14.65 psi)

and 60°F.

Radioactivity released to the environment included 418 curies of 85Kr,
619 curies of SH, about 0.9 curies of 74c and, approximately 0.00004
curies of ZogHg (see Figure 2). Radioactivity qoncentrations in the
natural gas (after the separator) ranged from about 145 pCi/cc of
851y, 185 pCi/cc of 3H and 0.35 pCi/cc of '7C at the start of flaring
to about 125 pCi/ce of 8%r, 160 pCi/cc of H and 0.30 pCi/cc of '*C

at the end of flaring (see Figure 3}.

An extensive on-site and off-site radiation surveillance effort failed

85Kr in the environment.

to detéct‘any radioactivity other than 3y and
Typically, the concentrations of these -isotopes in air ranged from
about one-millionth toc one~100-millionth of their concentrations in the

gas.

Second Production iTest {Intewicdiate-Rate Flaring)

The intermediate~rate flaring program was intended to provide informa-
tion on the gas flow characieristics of the Mesaverde sands stimulated
by the explosion. The cumulative flow prior to the Second Production

Test was approxivately 122 M2CF, containing 470 curies of S2Kr and
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680 curies of SH. The gas flow rate was wmaintained at approximately

5 MECFD until the well was shut in.

The flaring (burning) commenced at 12:40 p.m. (MST), December 1, and
ended at 2:03 p.m. (MST), December 20, 1971. The total gas fliowed
was 100 million cubic feet (MPCF), referenced to sea level (14.65 psi)

and 60°F,

Radioactivity released to the environment included 321 curies of 85Kr,
385 curies of 3H, about 0.68 curies of ¢ and, approximately 0.00003.
curies of 203Hg (see Figure 2). Radioactivity concentrations in the
natural gas (after the separator) ranged from about 125 pCi/cc of
85¢r, 150 pCi/cc of H and 0.28 pCi/cc of 13C at the start of flaring
to about 90 pCi/cc of SSKr, 100 pCi/cc of 3H and 0.23 pCifcc of 14¢

at the end of the Second Production Test (see Figure 3).

An intenﬁive on-site and off-site radiation surveillance effort
failed to detect any project-related radioactivity other than 34 and
85Kr fn the environment. Typically, the concentrations of these
isotopes in air ranged from about one-millionth to one-100-millionth

of their concentrations in the gas.

Third Production Test {Long-Term Flaring)

The long-term flaring program was intended to provide information on
the recovery of natural gas from outside the chimney in the fractured

region surrounding the detonation point.



The cumulative flow prior to the Third Production Test was approxi-
mately 222 MZCF, containing 797 curies of 85Kr and approximately
1,330 curies of 3,

The flaring (burning) commenced at 8:40 a.m. (MST), February 2, and
ended at 3:00 p.m. {MDT), April 23, 1971. The gas flowed was 228
million cubic feet (MZCF), referenced to sea level (14.65 psi) and

60°F. The. total flow for the project reached 455 MZCF,

Radioactivity released to the environment included 273 curies of .
85r, 1,491 curies of 3H, about 0.84 curies of 14C, and approximately
0.000028 curies of 203yg. Radioactivity concentrations in natural

gas (after the separator)‘rgnged from about 80 pCi/ce of 8%r,

90 pCi/cc of 3H and 0.19 ﬁtilcc of 14C at the start of flaring to
about 2.8 pCi/cc of 85Kr, 3.3 pCi/cc of 3H and 0.07 pCi/cc of T4c

at the end of flaring (see Figure 2).

The total radioactivity estimated to have been released to the
environment during the production tests included 1,064 curies of
85kr, 2,824 curies of 3H, 2.4 curies of 14C and 0.00011 curies of
203yg (see Figure 3). A few curies of 37:3%r and naturally
occurring 222Rn were also released with the gas. 37’39Ar, e,

34 and 2034y were activation products of naturally occurring stable

elements present at tha detonation point.



An extensive on-site and off-site radiation surveillance effort
failed to detect any radioactivity other than 3H and 85Kr in the
environment. Typically, the concentrations of these isotopes in
air ranged from about a 10-millionth to 100-miilionth of their

concentrations in the gas.

A preliminary analysis of exposure of members of the public as a
result of the entire series of production tests indicated that the
maximum dose received was much Tess than 0.04 mrem. Work recently
reported by LLL Bio Medical Division indicates the actual population
dose waé about one order of magnitude lower (about 0.003 mrem),
while the Environmental Protection Agenc&'s Laboratory in Las Vegas

estimates an even lower dose (about 0.001 mrem).
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TABLE 1. RADIOACIIVETY AND CHEMICAIL OMPOSITION O CRY MLISGN GAS

-10-

CHEMICAL CoMPOSITION (X)

RADIOACTIVITY (pCifec)
Total
018y mthoda) . Gaa
of analysis .
soures of Bige s W 3y 0® W " Mg 3y 222pafu, € G €y & Ggfg Gy Gyflg @ o, Fiaves
D. ample {in Hz){in in £z} ¢4n C3) (rok. total CE)..]
1;:7;6 :R%.. wall-head 157 21.9 153 Il.s L.6& 181 0.32 - 16.9 38.5 1.5 0.32 ~eee-0,1l 41.3 ©.92 0.24% ¥p v1?
Iaot H, B
S:;ﬂ::::; . 150 19 186 0.37 2,5 15,3 31,5 1.90 0.43 0.__19 0.032 0.04% 20,0078 A =17
EiC, Stallkat,
fiara~line 158 *%
EIC, Maton-llZ, R
Elacer~iine k54
10/27 } 1C, Stallkas,
flare~line 156 - 39
ELC, Agton-112 W
fiara~ling 156
EIC, Oxidizer
£lare=iina 4L kb
CER-TRY~KRY - v
flare-line 149 206 3
SWRIL, Xab.
oxidation L. P.
GEPATALLT P ] 120 28
10/28§ EIC, Stallkat, S
flare~line 132 "
EIC, Anten-1i2
flore-line 1% "
EIC, Oxldizer, *
flare-kine 15945}
SWRHL, iab. oxi- )
dation, &, P,
Separatay 160 78 %34
10729 | L&, well-head 13 21,1 Me 3i2.0 1.5 191 0.2% 1.5 15.7 30,9 2,02 0.37 wwsm O] Femewmmrem——s 42.1 0.83 0.096% Np wh2
ORML, H. PJ - o
Supa:’n:o: 149 19.8 126 8.4 2.6 154 15.0 ¥.5 1.80 0.75 <0.1 0,40 46.0 0,29 4G4
Igotopen, H., P. '
Separatox 120 20 180 0,33 2.4 14,9 35.7 1.5¢ 0.39 0.20 0.029 ¢.052 .01 hét 0.019 =62
EIC, Staiikat )
flave~line 140 L1}
EIC, Anton-112 lag 8
EIC, Owldizer
flare~lina 147 68
CER, TRY-XRY
filaze-line 176(2) 144(2) iz
SWRHL, lab. oxi=~
d.lation. L. P,
Separator 160 ile =62
107301 BIC, Anton-1)2
flare~line 147 82
EIC, Oxidizer
flare~1ine BN 3z
CER, TRY-KEZY
flave~line 142(3) 136(5) «75
SWRHL, lab. oxds
datien, L, P,
Sapargtor 150 51 275
10/31} EIC, Anton-112 '
flare~line 13% o
EIC, Cxtdizer .
flaye~lie 133 95
CER, TRY-RRY ,
flare~iine 149 124 285
11/1 § BIG, Aston-1i2 3% 107
EIC, Oxidizer ,
£lara~line 135(2)
11/2 | EIC, Ansen-112
flare~line 134 118
11/3 | LRL, weli-head 12% 21,7 156 116 1.6 163 Q.26 N4.4 44,9 2.27 0.48 e (.19 e 37,1 0.69 0.14% 2120
ORNL, H. P. .
Ssapa:'ator 131 1i7.6 112 8.3 1.0 140 13,8 IL9 2.} 0.4 0.1 0.14 42,3 0.23 2106
ORNL, H
fla!;-l:l.nc 130 8.7 L& 1.7 0.8 4 h4.3 40.6 2,83 0.45 < 0.1 Q.17 414 019 a106
Isotopos, M. P,
Separator 45 19 360 0.34 2.1 Z.7 Q4.2 3NLT .26 0,54 0.27 0,054 0.086 G.0L5 L3+ 2120
EIG, Aaton~112 ' .
| flare~line 133 122
CER, THY-KRY
flozemline 185(3) 136(3) a8

*% normsl alr, based gn 0,, was subtracted from the gross sanple composition.

HD = Not detectad

Key: Hywhydrogen gas, Cy=methane, Cymathane, Cywpropsne, Cyrbutases, Cgcs-hj.ghu bydrocarbons, CgHgebeazsne, Cyligmtoluens, Umcarhon monaxide, O¥gwgazban
dioxide, Npmoitropen aas, Oywoxygen gaa, Armstable argon

Numbers in parentheses_are number of osmples aualyzed. All vadicsctivity is corrected to time of sampli

*% All LRL, ORNL, snd Isotopes samples wera acparated by gas chromstographic methods & their ruapec?{vengﬁbon:urlea‘




(150 data based on LRL data - all other data from EIC)

TABLE II. Rulisen Radloactivity Release Estimatas (3% in gas based on assumed JH; 99Kr ratio of 1.0; 293Hg based on assumed
. . concentration chserved 12/15/70)
RADIOACTIVITY IN BRY GAS TRITIUM IN WATER & HYDROQCARBONS :
a5 a5 3 3 14 14 203 9 Total Total Gas Flow
TIME (Pkel ke [TH] [l ¢ [ “Hgl 23e! [3n Prl,  [Pelee Dalen 8 [ our  (600F)
)}

e
INTERVAL {pCifce) (Ci) (pCi?cc) (C%) (pCifcec) (€4} (pCi/m {uCi){ (pCi/ml) (pCi/ml} (pCi/ml) {(pCifml} {(Ci}i{(ci) {Ci) {MMCF)

1430, 19726 to

_11.—

GB0O, 10/27/76] 154 45.3 154 45,3 0.31 0.085 12.7 3.52 | =4.1(5) 5.38 (5) . 11,2} 56.5 101.8 10.39
1800, LG/27 to )
4800, 10/25/70] 156 65.1 156 65.1 0,30 0.125 12.7 5.29 } 4.07(5) 0.943(5) 0.385(5} 3.68(3) 25.1] 90.2 155.3 15.6%1
3800, 10/28 to : :
300, 18/29/70] 130 53.3 130 3.3 0.29 6.119 12.7 5.18 | 3.27(5) 1.50(5) 0.137(3) 19.0] 72.3 125.6 15.34
0800, 10/29 to I :
G800, 10/30/770] 149 - 55,8 149 55.8 0.28 0.105 12.7 4.76 | 4.14(5) 2.34(5) 0.357(5) 22.2f 78.0 133.8 14.01
0800, 10/30 to ' . '
0800, 10/31/70[ 147 54.0 147 - 54,0 0.27 0.099 12.7 4.65 | 3.86(5) 2.77(5) 3.47(5) 26,9 80.9 134.9 13,75
0800, 10/3L to - )
_{e8oo, 11/1/70 139 48.0 139 48.0  0.27 0.093 12.7 4,38 | 3.82(5) 2.29(3) 2.91(5) 25.14 73.1 121,1 12.99
1.59(5). :
0800, 11/1 to _ .
0800, 11/2/70 134 43,7 134 43.7 0,26 D.085 12,7 4,13 1 3.54(5) 2.95(5) 3.48(35) 22.2] 65.9 109.6 12,22
5800, 11/2 to 3.70(5) ‘
0800, 11/2/70 134 41.7 134 41.7  0.25 0.078 12.7 3.94 | 3.65(5) 2.59(5) 3.26(5) 29.7% Ti.4 113.1 11.66
, . 3.28(5)
080c, 11/3 ro :
1417, 11/3/70 133 10.8 133 10.8  0.25 0.020 12.7 1.03 | 4.28(5) 2.67(5)} 3.26(%) 14,3 25.3 36,1 3.05
. 4.65¢5)
1130, 11/9 to : : 3.68(5) 5.3 5.3 5.3 0.0
11/10/70 : 3.38(5)
Totais for .
High Rate: 418 418 =Q,81 =&} . 201} 619 1,040 109
Grand Totals: 470 478 =0 ,50 =49 . 205 683 1,156 122

Subscript Key:

Bt s ) i N ical val losed 1 th of ten

vapor. sW = separated water, Sh = separated. hydrocarbons ote: Humerical values enclosed in pareantheses are powers .
pots P i F Y Eg: &4.1(5) = 4.1x10°

g
v

#on
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TABLE III. ON-~SITE RADIATION SURVEILLANCE
ATMOSPHERIC SAMPLES "ABOVE BACKGROUND (EIC)

*Net Tritium Concentrations Atmospherie

(pCi.fml) (pCi/n3) Dilution
Sample Collection Period {moisture) (air) Factor
1200 - 2008, 10/27/70 40 25 6x10°
1215 - 2027, 10/28/70 7.2 9.9 2x10"
2028, 10/28 to o ,
0400, 10/29/70 7.8 6.8 . =2x107
1215 - 2003, 10/29/70 10 12 =1x107
2005, 10/29 to o,
0405, 10/30/70 8.0 7.1 =210
0405 - 1215, 10/30/70 26 22 272108
1215 - 2007, 10/30/70 5.9 4.8  =3x107
2010, 10/30 to ;
0410, 10/31/70 21 6.8 =2x10"
1200 - 2008, 10/31/70 6.0 3.5 “s4x107
2010, 10/31 to
0405, 11/1/70 51 53 =3x100
0405 - 1240, 11/1/70 6.5 2.6 «6x107
1240 - 2018, 11/1/70 12 4.0 =4x107
2018, 11/1 to .
0405, 11/2/70 4.5 1.3 1x10
0405 - 1200, 11/2/70 14 9.0 «2x107
2010, 11/2 to - _
0400, 11/3/70 6.5 3.9 =4x107
0400 - 1209, 11/3/70 31 14 «1x107
1200 - 2017, 11/3/70 39 20 «8x10°
2020, 11/3 to 7
0404, 11/4/70 11 8.2 «2x10

(1200, 10/26 - 0404 11/4/70) Total Samples Collected: 26 (8 were background)
%Corrected for]l pCi/ml M Background at Access Control Van

Note: The validity of the pCi/m3 and dilution factor values has been questioned due
to the sampling technique. While it is probable that the actual concentrations were
somewhat higher, they should not exceed these values by more than an order-of-magnitude.
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TABLE IV. ON~SITE RADIATION SURVEILLANCE - ATMOSPHERIC SAMPLES ABOVE BACKGROUND

(LEL BIO#MED)

(Page 1 of 3)
Sample Location : : Net Tritium Concentrations  Atmospheric
Collection : {pCi/ml) x (pCi/m3) Dilution
Period ' (moisture) (alr) Factor
10/27/70 ‘ :
0842 = 1145 Area Surrounding 6
Rulison flare stack, Pl 34 =21 =7x10
1" 1 1" L1} " . P2 35 _ 222 :"7}{106
0848 - 1150 " L & 19 =12 =1x107
1 " 113 L1} 11} . P& 8-5 3’5.& z3}{107
0855 = 1200 " " "o, PS5 20 =13 =1x107
" " " " ", P6 6.6 #4.2 =4x107
0905 - 1155 AEC Trailer, Lower
Pad 13 8.2 %2x107
1145 - 1503  Area Surrounding , Pl 33 221 «7x100
" " Rulison flare stack, P2 89 =56 «3x10%
1200 ~ 1503 " " "o, P3 14 =8,8 22x107
1210 - 1503 " " ", P4 10 6,3 ~2x107
" " " " noPs 18 =11 *1x107
" " " " "o P6 5.6 =3,5 =4x107
" n " " "L PT 3.5 22,2 =7x107
1145 - 1510 AEC Trailler, Lower
Pad (A 7.7 24,9 ~3x107
n " . " " " (B) 1.6 =4 8 m3x107
10/28/70
0719 - 1019 Area Surrounding
Rulison flare stack, Pl 86 =16 ~1x107
0720 - 1021 " moo.m P 83 16 *1x107
0721 - 1030 " " M- p3 110 =21 +7x108
0722 - 1033 o " " P4 97 18 ~8x106
0723 - 1033 L " "oP5 79 =15 =1x107
0724 - 1035 " " noL PG 88 =17 =8x106
0725 - 1036 " " “ Py 64 =12 *1x107
1019 - 1310 i " noopl 36 =6.8 =2x107
1022 - 1310 " " "o, P2 22 24,2 =4x107
1030 - 1310 " " v p3 18 =3, 4 «4x107
1031 - 1310 " " "o P4 32 26,1 ~2x107
1033 - 1310 " " "o PS 24 4.6 ~3x107
1035 - 1310 " " " P 22 =4 ,2 «4x107
1037 - 1320  Near flare stack, P7 10 =1,9 =8x107
0730 - 1053 AEC Trailer, Lower )
Pad 260 249 ~3x108

¥(Corrected for 1 pCi/ﬁiJH Background)

Note: The validity of the pCi/m3 and dilution factor values has been questioned, since
the absolute humidity estimates were based on the EIC samples shown im Table IIL, It
is probable that the actual concentrations do not exceed these values by more than an
order-of -magnitude.
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TABLE 1V, ON-SITE RADIATION SURVEILLANCE - ATMOSPHERIC SAMPLES ABOVE BACKGROUND
{rrL BIO MED
{Page 2 of 3)

Sample L.ocation . Net Tritium Concentrations Atmospheric’
Collection . ' (pCi/ml) & (pCi/md) Dilution
Period {moisture} (air) Factor
10/29770
0735 - 1020 Area Surrounding

Rulison flare stack, Pl 57 %52 =3x106
6735 - 1022 " " v p2 49 =45 = 3x10%
0735 - 1024 " " "o, P3 65 59 «3x100
0735 - 1025 " " "L P4 54 =49 = 3x106
0735 - 1027 " " ", PS5 44 =40 = 4x%106
0735 ~ 1029 oo " " Ph 48 ST =3x106
0735 - 1031 " " " p7 42 =38 =4x100
0730 - 1015 AEC Trailer, Lower

Pad 72 «66 ~2x10%
1315 - 10/29 Near flare stack, D4 36 =36 =4x10®
to 1100 - 10/30 , '
10/30/70 ,
1100 - 1358 v L 7 30 225 =6x10°
1105 - 1350 wooom " P 7.1 5,8 ~3x107
1052 - 1340 " " " 3.3 22,7 =6x107
1052 - 1345 oo " 3.5 2.9 #5x107
1340 - 1503 Lower Pad 3.3 22,7 =6x107
1345 - 1508  Near flare stack 1.8 =1.5 «1x108
1350 - 1515 oo LR 31 4.9 4.0 x4x107
1400 ~ 1528 oo " P4 42 =34 =4x106
10/31/70 _ ;
1325 - 1945 v " P1 5.3 =3.1 =5%x10
1310 - 1947 v " p4 0 =17 =9x10°
1311 ~ 1945 woooom " P5 15 8.7 =2x107
1326 - 1945 " " o P8 5,2 =3.0 =5%107
1330 - 2000 woon " P1 6.6 23,8 =4x107
1337 - 2005 AEC Trailer, Lower

Pad R 6.0 =3.5 =4x107
1945, 10/31 to
0830, 11/1/70 Near flare stack, Pl 5.7 5.9 =3x107
1945, 10/31 to
0903, 11/1/70 " " " P4 80 =83 x2x108
1945, 10/31 to
0905, 11/1/70 wooow " P5 16 =17 ~9x108
1945, 10/31 to |
0850, 11/1/70 nmoow 0 P8 5.0 =5,2 +3x107
2010, 10/31 to :
833, 11/1/70  AEC Trailer, Lower 7

Pad 5.0 5.2 =3%10

* Corrected for 1 pCi/mlH Background) _
Note: The validity of the pCi/m3 and dilution factor values has been questiomed, since
- the absolute humidity estimates were based on the BIC samples shown in Table ITII, 1t
is probable that the actual concentrations do not exceed these values by more than an
order~of-magnitude.
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TABLE IV. ON-SITE RADIATION SURVEILLANCE -~ ATMOSPHERIC SAMPLES ABOVE BACKGROUND

(LRL DIO MED)

(page 3 of 3)

Sample Location Net Tritium Concentrations  Atmospheric
Collection (pCi/mi) ”*, (pCi/m3) Dilution
Period ‘ {moigture) (air) Factor
11/3/70
0830 - 1630  Near Flare stack Pl 7.2 =2.7 =6x107
0903 - 1615 "o " P4 34 =13 x1x107
0905 - 1815 " " " PS5 13 24,8 =3x107
0850 ~ 1630 i " " P8 6.2 : =2.3 =7%107
0833 - 165G = AEC Trailer, Lower g
Pad g 4.0 #1.5 =1%10
1706, 11/1 .
0940, 11/2/70 ©Near flare stack Pl 28 =13 ~1x10
1706, 11/1 to .
0939, 11/2/70 " " " P4 18 28,5 =2%x10
1706, 11/1 to ‘ '
0930, 11/2/70 " " " P5 7.1 =3.1 =53107
1700, 11/1 to ‘ ' , 7
0930, 11/2/70 " " " P8 27 =13 =1x10

1705, 11/1 to
0930, 11/2/706 AEC Trailer, Lower

Pad . 24 11 - ~1x107
11/2/70
0940 - 1645  Near flare stack Pl 3.0 =1.8 =8x107
0930 - 1638 " " o P4 34 =20 #8106
0930 - 1637 " " o P5 20 =12 " =1x10
0930 - 1631 " " " P8 £ 1.9 , =1.1 =1x108
0930 ~ 1634 AEC Trailer, Lower

Pad 1.0 ~0.59 =3r108
1645, 11/2 to
0905, 11/3/70 Near flare stack Pl .23 =12 =1x107
1640, 11/2 to ;
0905, 11/3/70 " oo P4 29 =15 =110
1640, 11/2 to. .
0935, 11/3/70 " "o PS5 13 26,9 =2x10
11/3/70
D8E55 = 1405 " L Pl 97 =48 =3x10°
0905 - 1407 " " " P4 91 . =45 =3x100
0905 - 1407 " " 1 P5 73 =36 =41:106

Total Samples Collected: 80

*tCarrected for 1 pCi/ml 3y Background)

Note: The validity of the pCi/m3 and dilution factor values has been questioned, since
the absolute humidity estimates were based on the EIC samples shown in Table III. It
is probable that the actual concentrations do not exceed these values by more than an
order-of-magnitude,
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TABLE V. ON-SITE RADIATION SURVEILLANCE - SNOW AND WATER SAMPLES ABOVE BACKGROUND

(LRL_BIO-MED)

Sample Location Type of Net Tritium Concentrations

Collection Sample {pCi/mly *

Period ‘ {moisture)

106/27/70

0915° : Near flare stack Snow 73

0921 L1} " 114 . " 143

0923 it 1 H s Pz " 89

0926 H " "o, P3 " 23

0927 " " "o, P4 " 0.8

0929 " " "o, PS5 " 1.3 Total Samples: 12

0949 " " " " 89 {5 were background)

10/28/70 ‘

1121 Near flare stack, PI Snow (0-%" deep) 70

1120 " " Mo, Pl " (0-1" deep) 21 ‘

1115 AEC Trailer, Lower Pad "  (0-1" deep) 27 Total Samples: 6

1123 Near flare stack " (D-%" deep) 74 {2 were background)

10/29/70

1100 Near flare stack, Pl Snow (=0-%" deep) 44  Total Snow Samples: 4

1105 " " " " (=0-%" deep) 81 Total Water Samples: 1

1126 " " N ) " 23  {packground)

1330 " 1" 1] s P? 1" 30 -

10/30/70

1115 ' Near flare stack Snow (=0-%" deep) 23 Total Snow Samples: 3

1135 AEC Trailer, Lower Pad " 10 (2 were background)

1354 Near flare stack " 17 '

10/31/70

1346 Near flare stack, P1  Snow 5.9 Total Samples: 1

11/1/70

0830 Near flare stack, Pl Snow (new snow) 6.3

0905 1 " N , PS " 131 L1 60

0850 : " " L s PS 41 1" 7" 6.1

0835 n 1] " - e " 1) ] 8.2

0834 AEC Trailer, Lower Pad " " " 5.0

1725 Near flare stack, Pl " " " 5.6 Total Samples: 6

11/2/70

1100 " Battlement Creek :
(On-Site) Water - Total Samples: 1

Total snow samples: 32 (9gwere background)
" Total water samples: 3z (background)

*(Corrected for 1 pCi/mlBH background)

{background}
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'I'ABLE‘ VI, ON-SITE RADIATION SURVEILLANCE - SNOW SAMPLES ABOVE BACKGROUND (EIC)

Sample Heading and Net Tritium
Collection Distance From Flare Concentrations
o {Degrees and Yards) {(pCi/ml _ moisture)
10/27/70 =360%, 20 Yards 320
" =270°, " " 1,800
10/28/70 =902, " ¢ 72
i =2700’ "won 65
10/29/70 2360, " v 1,400
" =gp®, " " 980
" 2}_800" " t .4
] g2700: " " 6.2
10/30/70 =360°, * *© 3.1
T & 902’ tHoon ‘ 1.6
1" -':180 , 7" .’I 3.9
" #700, woon 21
10/31/70 :3502, "o 7.0
" ~ 90 . woen 7.0
t 21800, Hoon 1.6
11/1/70 =360°, " * : 580
L ~ 900 noou : 25
" algoo’ " n 3.1
i ;_2700: L " 71
- 11/2/70 [60°, "ov i1
o =900, " " : 10
" 1809, * " 7.0
" . ,,_,2700’ noon 5.4
11/3/70 23609, " ¢ 12
" o 900, n on 6.2
" :'1800, nooon 8.5
1 ,_,2700, [T T 10
11/4/70 B60%, oW 3.1

* {(Corrected for Pre-flaring Background)



TABLE VIL.
(Page 1 of 6)

OFF-SITE BADIATION SURVEILANCE - ATMOSPUERIC SAMPLES ACOVE BACKGROUND

Radicactivity Concentratlons Maximu—. Predicted
Sample Location, Heading, Organization taking Net 3 Nep ““Kr Atmospheric Dovnwind Concentration
Collection and Distance from sample & type of {pCi/ml} (pCi/nd) (Pcilm3) Dilution Day Night
Period flare (degrees & miles) sample (moisture) (air) (air} Facter ¢(pCi/m) _ (nCt/m3)
16/21/60 '
1720 - 1750 Station D~29, ‘-‘80°, SWRHL, Portable comw - 4.6 12 4 =107 = 30 =40
=16 miles pressed alr sample
1530 - 1700 Statien D-31, =900, SWRHL, Portable 6.3 17 - «107 =30 =40
=17 miles nolysieve gample "
1547 - Y717 Station D~33, =100° SWRHL, Portable 1.9 . 23 - =Tx10 =30 =40
=16 miles molysieve sample s
1432 Plume 450 =1.0 mile SWRHL, Alrcraft come . | i - 140 =10 - -
(11,560 wsii pressed air sample
1344 Plume, 80%, =7.5 miles © SWRHL, Alrecraft com- %
(11,060 MsL} pressed alr sample 1 - 27 =5x10 - -
1010, 10/27 to Grand Valley, =300°, SHRHL, Fixed molysieve® 0.8 0.2 - =7x108 =160 =5
1225, 10/29/70 =7.0 miles sample '
0800, 10/27 to Clem Ranch, =320°, SWRHL, Fixed molysisve 1.7 2.3 - =7x10? =200 <l
1040, 10/29/70 =3.5 miles sample
1020, 10/27 to Jackett Ranch, =90°, SWRHL, Fixed molysieve 0.7 1.1 - =2x108 =30 =40
0840, 10/29/70 =17 miles _ sample )
0755, 10/27 to €lem Ranch, =320°, SWRHL, Freeze-out 1.2 =1.9 - =8x107 #200 <1
- 1050, 10/28/70 =3,5 miles sample 8
0830, 10/27 o Griffith Ranch, =170°, SWRHL, Freeze-out 0.9 =1.4 - =10 =60 =20
0730, 10/28/10 =1} miles sample
SWRHL {10/27/70) TOTAL SAMPLES COLLECTED: 20 {18 were background)
1651, 10/27 to
0740, 10/28/70 Station D2, =340° LRL Bio-Med, Freeze-out 47 =75 - =2x108 - -
=0.25 mile sample
1704, 10/27 to . 6
0755, 1072870 Station D~3, =340 LRL Bio~Med, Freeze-ou! 29 =46 - =3x10 - -
=0.5 mile sample .
1653, 1G/27 to .
0810, "10/28/70 Station D-4, =340° LRL Bio-Med, Freeze-out =37 - =4%10 =150 <1

=1.0 mile

sample

(LRL pCi/m3 estimates based on SWRHL values of =1.6 mllm3 +0,3)
(Corrected for 1 pCi/ml % and10pCifad 85%%r background)

I ~Insufficient moisture for analysis
* Colloquialism for molecular sieve

23

-8 l-



TAZLE VII.

(Page 2 of &)

QFF-SITE RADIATION SURVEILLANCE -~

ATMOSTHERIC SAMPLES ABOVE BACKGROURD

Radioactivity Concentrations Maximum Predicted -
Sample Location, Heading, Organization taking Wet “H _ NedSur Atmospheric bDownwiand Conceantration
Collection and Distance from sample & type of (pCi/mi) (pCi/ms) (pCi/m3} Dilution Day Night
Period - flare {degrees & miles} sample (moisture) (air} {air) Factor (pcifmd) (pct/m?)
1655, 10/27 to -
0818, 10/28/70 Station D=3, = 340° LRL. Bio=Med, Freeze-out )
=1.5 miles sample 1.6 =5.7 - = 3x107 = 200 <1
1710, 1G/27 to : :
0825, 10/28/70 Station D-6, = 340° LRL Bio-Med, Freeze-out 3.9 =6,2 - = 2x.10? =300 <1
=2.0 miles . sample 8
D 0725 - 1019, 10/27 Station ALS, = 340° LRL Bio-Med, Freeze-out =0.6 =1.0 - =2x10 =110 =3
=6 miles sample ’
LRL (10/27/70) TOTAL SAMPLES COLLECTED: 18 (12 were background)
16728770 )
0615 - 0815 C. P, Pad, =33° SWRHL, Portable molysieve 18 27 - '~-5xJ.C!6 =280 <1
) =2.5 miles sanple . .
0500 - 0809 Clem Raach, =320° SWRHL, Portable molysieve 4,1 7.6 - =2x107 =200 <1
«3.5 miles - sample . )
1003 - 1042 Plume, 135° SWRHL, Afrcraft cryogenie 27 72 - = 2x106 - -
=3.5 miles sample -
0645 - 0710 €. P, Pad, =330° SWRHL, compressed air E - 37 = 3x108 =280 <1
=2.5 miles sample
SWRHL (10/28/70) TOTAL SAMPLES CCOLLECTED: 4
D=0703 - 1035 Station ALl, =280° LRL Bio-Med, Freeze-out 1.1 =1.8 - = 8x107 =100 =3
. . =7.0 ailes sawple -
8652 - 1019 Starion AlL3, =300° LR 8io-Med, Freeze-out 1.5 =2.4 - =6x107 =100 =5
=7.0 ailes sample
D-o0647 ~ 1009 Station AL4, =3207 LRI. Bio-Med, Freeze-out 1.3 =2.h - c:?xl()? =100 =4
=6.5 miles sample . 7
0664 -~ 1002 Station AlS, = 340° LRL Bio-Med, Freeze-out &.3 =6.9 - =2x10 =110 =3
26,0 miles .gample ) a
D—-0710 - 1106 Station BL, =300° LRL Big-Med, Freeze—sut 0.6 =1.0 - =2x10 =130 =1
: =5,0 ailes sample
0700 - 1040 Station B3, =315° LRL Bio-Med, Freeze-out 2.0 =3.2 - =5x10? =150 <l
25,5 miles sample
0652 - 1025 Station B4, =320° LRL Bio-Med, Freeze-out 3.1 5.0 - =3x107 =180 <1
4.0 miles sample . 7
0646 - 1015 Statfon B6, =335° LRL Bio-Med, Freeze-out 3.1 =5.0 - =3x10 =200 <1
sanple :

=3.5 miles

-61_



TABLE VII.

{Page 3 of &)

OFF=<SITE RADTATION SURVEILLANCE - ATMOSPHERIC SAMPLES ABOVE BACKGROUND

_GZ-

Radioactivity Concentrations Maximum Predicted
Sample focation, Heading, Organtzation taking Het SH _NetBikr Atsospherie Dowawind Concentratlon
Collection and Distance from sample & type of (pCi/ml) (pCilm3) {pCilm3) Dilution Day Night
Pevied flare (degrees & mileg) gample {moisture) (air) (air) Factor (pCilm3) (pCi/md}
0642 -~ 1008 Station B8, =34Q° LRL: Bio-Med, Freeze-out 2,2 =3.5 - =4x1G7 =150 <1
=4.5 miles sample ’
0635 - 0950 Station BLO,®10° . LRL Bio-Mad, Freeze-scut 6,2 =10 - =2x107 =180 <l
. 4.0 miles sample - .
0630 ~ 0943 Statiea Bl1, =309 LEL Bio~Med, Freeze-—put 11 =17 - =9x106 =189 <1
=5,0 miles sample
0625 - 0938 Station B12,=30° LRL Bio-Med, Freeze-out 4.5 #7.2 - =2x107 =200 <}t
4,5 miles . sanple
0621 - 0931 -Station B13, =30° LRL Bio-Med, Freeze-out 7.4 =12 - =107 =120 =2
co =5.5 miles sample
0603 ~ 0912 Station Bl4, =30° - LRL Bio-ted, Freeze-out 3.6 =5.8 - =3x107 =120 =2
=5.5 miles sample .
0611 - 0920 Station B15, =40° LRL Bie-Med, Freeze-out 3.0 =4.8 - w3xlﬂ7 =100 =4
=5.,5 milesg sample
P=-0624 ~ 0935 - Station €1, =30° LRL Bie-Med, Freeze-out 0.5 =1.0 - =2x108 =100 =5
=7.0 miles gample 3
D-0630 ~ 0945 Station C2, =0° LRL Bio-Med, Freeze-out 0.9 =1.4 - =1x10 =110 =3
: | =5.8 miles sample w _ 7
D-0635 - 0959 Station C3, =340° LRL Bio-Med, Freeze-out 1.3 =2.1 - =7x10 =130 =1
=5,1. miles sample . }
J616 - 0809 Station C17, =46° LRL Bio~Med, Freeze-sut 1.8 =Z.9 - =5x197 =50 =20
=13 miles sample .
D-0605 - 0900 Statfon €18, =40° . LRL Bio-Med, Freeze-out 1.3 2.1 - =7x107 =50 =20
=13 miles sample
0740 - 1130 Station D2, =3400 LEL Bio-Med, Freeze-out 2% =34 - =4xtob - -
0,25 niles sample : .
0755 - 1137 Station B3, =340° LRL Bio-Med, Freeze-out 18 =29 - +5x108 - -
=0,50 miles ° sample ]
Q810 - 1143 Station B4, =340 LRL Bio-~Med, Freeze-out 8.4 =13 - =1x107 =150 <1
=1.,0 milea sample 7
0818 - 1150 $tation D5, =340° LRL Bio-Med, Freeze-out 3.6 =5.8 - =3x10 =200 <l
1.5 miles sample )
0825 - 1200 Station D6, =340°  LRL Bio-Med, Freeze-out 3.1 5.0 - =3xtn’ =300 <t

=2.0 miles . sample



TASLE VII, OFF=SITE RADIATION SURVEILLANCE - ATIOSPHERIC SAMPLES AZOVE BACKGROUND
(Page & of 6)

Radicactivity Conceatratfons - Maximum Predicted
Sample Location, Heading, Organization taking Wet “H §Et35K: Atmospheric Townwind Concentration
Collection and Distance from sample & type of {pCi/ml) (pCifm") (pCi/m3) Diiution Day Night
Peried flare {degrees & miles) sample : {moisture) (air) {air) Factor (pCLl/m3) (pCilms)
2043 , 10/28 to Station B1l, =309 LEL Bio-Med, Freeze-out 7.0 =11 - 1x107 =180 <]
0635, 10/29/70 =4,0 miles sample : ;
2045, 10/28 to Station 313, =30° LRL Bio-Med, Freezewout 3.0 =5,8 - =3x10 =129 =2
0620, 10/29/70 =5.5 miles . sample
LRL BIO~-MED (10/28/70) TOTAL SAMPLES COLLECTED: 32 (5 were background)
10/29/70 .
0655 - 0959 Station Al2, =200 LRL Bio-Med, Freeze-out 2.0 =3,2 - =5x107 =110 =3
=7.0 niles sample
0717 - 1056 Station BI, =3009 LRL Bio-Med, Freeze-out 1.8 =2,9 - =5x107 =130 =1
' =5.0 miles . saumple
D« 0704 - 1029 Station B4, =320° LEL Bio-Med, Freeze-out 1.2 1,9 - z8xl07 *180 <1
=4,0 miles sample
e 0700 ~ 1024 Station 35, =340% LRL Bio-Med, Freeze-out 1.2 1.9 - . erlO7 =189 <1
' w4,.1 miles sample
D 0655 ~ 1015 Station B6, =3359. LRL Blo-~Med, Freezewout’ 1.2 *1.,9 - szlO? =200 <l
=3,5 niles sample
D~ 0651 - 1006 Station B?, =340° LRL Bio-Med, Freeze-out 0.9 =1.4 - =1x108 =150 <
=z4.3 miles ' gample , )
0648 - 0957 Station B3, =3400 LRI Blo=-Med, Freeze-cukt 1.5 =2.4 - =6x107 =150 ' <k
4.5 miles sample
D= 0642 « 0950 Station B9, =0° . LEL Biow-Med, Freeze-out 1.0 =1.6 - =9x107 220 3}
=3,4 niles sample
0638 ~ 0943 Station 510, =10° LRL Bio-Med, Freeze-out 1.5 =2.4 - =6xl0? =180 <k
=4,0 miles sample .
Dw 08235 - 0936 Sration BLl, =309 LEL Bio-Med, Fraeze-out 1.4 =2.2 - =7x107 =180 <L
- =4,0 miles - sample . .
0627 - 0928 Station Bl2, =30° LRL Big«Med, Freeze-out 1.8 =2.,9 - =5x107 =150 <1
. 4.5 miles sample ‘
0626 -~ 0926 Station B13, =30° LEL Bio~Med, Freeze-out 3.4 =5.4 - t3x107 =120 =2
=5,5 milaes sample : .
bD=0615 - 0912 Station Bl5, =40° LRL Bio-Med, Freeze-—out 1.2 =1.9 - . =8x107 =100 =4
=6.5 miles sample ) . . )
D= 0615 - 0910 Station Cl4, =259 LRL Bio-Med, Freeze-out 0.9 =1.4 - =1x108 =60 =20

=16 miles sample

le\u



TABLE VL.
{Page 5 of 6)

OFF-SITE

RADTATION SURVEILLANCE - ATMOSPHERIC SAMPLES ABOVE BACKGROUND

Radicactivity Concentrations

Maximum Predicted

Sample Location, Heading, Organization taking et 3H NetB3Kr Atmospheric Downwind Concentration
Coliection and Distance from sample & type of (pCi/ml) (pCi/m3) (pCilm3) pilution Day Night
Period . __ flare {degrees & wiles) sample (molsture) (air) (alr) Factor (pCifms) (pCifm)
D610 - 0906 Station €17, =40° LRI Bio-Med, Freeze-out 1.1 =1.8 - =8x107 =50 =20
=13 miles sample
0749 ~ 1150 Station D2, =340° LRL Bio-Mad, Freeze-out 22 =35 - x10° - -
(3,25 miles sample 6
9732 - 1156 Station D3, =340° LRL Bio-Med, Freeze-oul 18 | =29 - =510 - -
=0.50 miles gample
9756 ~ 1201 Station D&, =340° LRL Bio-Med, Freeze-out 11 =18 . - =8x10° =150 <1
’ =1.0 miles o sample 7
0759 - 1208 Sration D5, =340 LEL Bio-Med, Freeze-out 1.9 =3.0 - =5x10 =200 <1
=1.5 miles sample ’
Lal, BIO-MED {10/29/70) TOTAL SAMPLES COLLECTED: 33 (14 were background)
t
D- £245, 10/29 to : 8 n
1240, 10/31/70 Grangd Valley, =300° SWRHL, Fixed molysieve 0.6 0.8 - =2x10 =100 =5 qo
©=7,0 miles . sample :
10730/ 70 SWRHL (10/29° te 10/31/70) TOTAL SAMPLES COLLECTED: 7 (6 were background}
0 .
D= g648 - 1029 Sration 33, =3ﬁ0° LRL Bio=Med, Freeze-out 1.2 =1.9 - =8x10? =180 <}
i =4.1 ciles sample 7
D=-0629 - 9939 Station B9, =0° LRL Bio-Med, Freeze-out 1.2 =1.9 - =8x10 =220 <1
=3.4 =miles R sample -
g6z3 - D934 Station B1O, =10° 1RL Bio-Med, Freeze-oul 2.4 =3.8 - =&x107 =380 <l
=4,0 niles sample
0622 -~ 0929 sration Bll, =30° LRL Bio~Med, Freeze-oul 1.6 z2,6 - 26x107 =180 <1l
- =4.0 piles sample
D- 0608 - 0857 Starion Bl4, =30° LRL Bio-Mad, Freeze-out 0.7 =1.1 - =1x10% =120 3
=5.5 ailes sample

LRL BIO-MED_(IGiBO/?O) TOTAL SAMPLES COLLECTED:

1% (10 were background)



LABLE VIL,
(Page 6 of 6)

OFF-SITE RADTATION SURVEILLANCE — ATMOSPHERIC SAMPLES AROVE BACKGROUND

Radicactivity (oncentrations Maximum Predicred

Sanple Location, Heading, Organization taking Het “H Net 83y Atmospheric Downwind Concentration
Collection and Distance from sample & type of {pCi/ml) {pCi/m3) {pCi[ﬁ\B) p{lution Day 3 Night
Pariod flare {degrees & milesg) sample {moisture) {air) {air} Factor {pCL/m™) (pCi/m3)

D=1120, 11/2 to
1215, 11/4/70

D~ prefix indicates doubtful if really above background; near upper range of background samples,

LRL BIO-MED {10/31- 11/1/70) TOTAL SAMPLES COLLECTED: 2B (all were background)

SWRHL (10/31 - 11/2/70) TOTAL SAMPLES COLLECTED: 7 (all were background)

LRL BIO-MED (11/1/70} TOTAL SAMPLES COLLECTED: 14 (all were background)

LRL BIO-MED {11/2/70) TOTAL SAMPLES COLLECTED: 14 (all were background)

1.5 - 29x107 =200 . <

Clem Ranch, =320° SWRHL, Fixed molysieve L.G
3.5 miles sample .

SWRHL (11/2 - 11/4/70) TOTAL SAMPLES COLLEGTED: 7 (6 were background}

_g Z..

LRL BIO-MED (11/3/70) TOTAL SAMPLES COLLECTED: 14& <{all were backgrouad)

TOTAL SAMPLES COLLECTED DURING HIGH-RATE:

A. LRL Bio-Med: 168 (11l were background}
B, SWRHL: 55 (29 were background)

Included due to

uncertainty as to practical upper limit on “H background.
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TABLE VIII. OFF-SITE RADIATION SURVEILLANCE - ENVIRONMENTAL SAMPLES

Sample Location, Heading, Organization téking Net Tritium
Collection and Distance from sample and type of Levels
Period flare (degrees & miles) sample
10/26 - 11/5/70 Area Surrounding SWRHL, Precipitation Samples: 6 (all were background)
Rulison Site " Water Samples: 31" " "
" #Urine Samples: 20 " " "
" Deer Kidneys: 3 " " oo
" Beef Kidneys: 1 (background)
B Hog Kidneys: 1 "
" Cow Blood: 1 "
" Sheep Blood: 1 "
" Milk Samples: § (all were background)
- 1400, 11/4/70 =3300, =(},25 miles " Vegetation Sample: 1.9 pCifml (1.0 pCifgm
. wet)
1430, 11/4/70 =330% =0.5 miles " " " 1.0 pCifml (0.47 pCi/gm
wet)
1600, 11/5/70  =230° =0.25 miles " " " 1.5 pCi/ml (0 60 pCi/gm
) ' wet)
1535, 11/5/70 =330% =0.5 miles " " " 0.6 pCi/ml (0.30 pCi/gn
wet)
TOTAL SWRHL VEGETATION SAMPLES: 14 (10 were background)
1400, 1174770 =330° =0.25 miles " Soil Sample 1 0.50 pCi/ml (0.15 pCi/gm
_ wet)
1545, 11/4/70 =330°% =0.25 miles " " " 0.60 pCi/ml (0.18 pCi/gm
' wet)

TOTAL SWRHL SOIL SAMPLES: 14 (12 were background)
10/27 - 11/3/70 Area Surrounding : LRL Bio-Med, Water Samples
Rulilson Site ’
TOTAL LRL BIQ-MED WATER SAMPLES: 30 (all were background)

1410, 10/28/70  Station D7, =170° LRL Bio-Med, Snmow (top 1" 4.9 pCi/ml
=(,25 miles

TOTAL LRL BIO-MED SNOW SAMPLES: 9 (8 were background)

10/26 - 11/5/70 Area Surrounding Rulison - 51 SWRHL TLD measurements (all were background)

*# All urine samples were at or below pre-flaring levels, but some had elevated 3y levels
before flaring -~ investigation showed they were due to tritium dialed wrist watches.
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TAGBLE Y. BRaLIQACTEIVITY AND C?!':.‘T";’;.‘L COHMPOSTTION OF DRY RULTSM GAS
RADTOACTIVIEY (pCifee) ’ { CHEMLCAL COMPOSITION (%)

Grg., nethed(s) Total

e¢f analysis, . Gas
source of By Xy £ Iy £ 33 Rho 37,09 222, 6, €, G G gl CHg Gpig 0 0, ¥§, 0 Ar [Fiowed
pate | souple Cin Hpd (in € (3n €2)(fn C9d{toeal} . _ (roral} I 2 (H2CE)
1271 | BIC, Anton-112 130 - 125
£1C, Oxidizer T156(2) . , 125
1272 | LRL, Lab. 116 13.9 113 8.3 1.b 136 0.28 - £.03512.7 44.4 2.23 ‘0.8 e 0.24 g BB 334 0.59 - 125
SWRHL, Lab. 140 150 125
EIC, Anton-112 133 130
EIC, Oxidizer 43¢ : : 130
-812/3 | £IC, Anton-}i2 130 ’ 135
EIC, Oxidizer T13943) 135
| CER, TRY-KRY 146(2) WY 135
12/4 | EIC, Anton-112 C o129 . ) 140
EIC, Oxidizer J143(3) L]
CER, IRY-IRY 115{7} 133(7) . . 140
12/5 | EIC, Anton-112 128 . - 145
EIC, Oxidizer 168(3) : 145
CER, TRY~KRY 115017 129¢17) : 145
fsotopes, Lab. 130 17 140 0.42 1.46 0.011]10.9 46.0 2.77 0.53 0.37 0.1¢ 0,034 3.003 38,7  0.26 0.060 D.018] 120
12/6 | £IC, Anton-112 128 ) ) . 150
EIC, Oxidizer "E53{4) 150
CER, TRY-KRY 122{20% 132020) o , A50
12/7 {EI1C, Amton-112 122 ) 160
EIC, Oxidizer | . 168 i i62
GER, TRY-KRY 118013 126{13) 150
12/8 | £1¢, Anton-112 125 T oaes
£IC, Oxidizer . 127(® 165
CER, TRY-KRY 127(5) 112(5) . 165
12/9 {&1C, Anton-112 124 . ) 170
EIC, Oxidizer 152(3) 170
12710 | LRL, Lab. 103 13.6 93¢ 7.1 1.2 116 0.26 ' - - = |11.6 48.7 %.38 0.48 Kwunn.?3 ——ep WD 36.1 0,46 WD WD 170
SWRML, Lab. 110 120 170
EIC. Antonr-112 1228 . 175
EIC, Oxidizer 140{2) 175
12/11 { 16, Anton-112 125 . 180
EIC, Oxidizer 125(2) 180
12/12  EIC, Anton-112 i . . 185
EIC, Oxidizer 128(2). : . 185
12/13 1 BIC, anton-112 119 . 90
EiC, Oxidizer 141 : i . %90
1sotopes, Lab. 1o 13 130 0.30 1.36 0.018}10.6 50.0 2.93 0.73 0.43 0.10 0.028 0.002 3%.3 0.2 0.13 0.022) i8S
12/14 J ETC, Anton-112 117 : ‘195
EIC, Oxidizer 118D . . 195
12/15 { £1C, Anton-112 - 113 . . 200
EXC, Onidizer 133(3) 260
12/16 | EIC, Anton-1%2 Lo . ) 205
EIC, Onidizer 132(2) 205
12f17 | EIC, Anton-112 123 ' - 210
RIC, Oxidizer 13L{MN . 710




TABLE

£, RADIQACTINITY sng CHTWICAL SOHPOSITLR

AUT, ISOM GAS

RADIOACTIVITY (pCi/cc) CHEMLCAL COMPOSITION (%)
Ozn., method(s) gotal
of analysis, 14 37.3% 227 28
source of Bee W ww  Cww ar R Lk, o ¢, €y €, Csfy g Gy 0@ O, N0 ar | Floved
Bate | sample {in A2)yin €)){ir Cp) (in Cay(total} (tutal) 1 2z 38 75 - 2 7 2 Gi2CE}
12/18 | £IC, Antom-112 105 215
BIC, Oxidizer 113 215
12/19 | £1¢, Antom-112 104 . 220
EIC, Oxidizer "138(¢3) 220
12/20 } LRL, Lab. 85.7 10.7 ¥6.4 6.0 1.0 94,1 0.23 - - 9.8 54.0 2.87 0.66 1 a.36 A ¥ 32.2 0,30 WP xp 225
ORNL, Lab. 48 13.3 75.8 . 5.8 0.9 95 - = - 30.4 52.1 2.80 0.8% 0.27 - - - ®p 32,7 Wy - - 225
lsotopes, Lab. 100 146.9 - - e 025 - - 7.7 S6.0 2.7 0,70 p 0.5% 4. - 3.7 0,60 - “ 220
SWRHL, Lab. 100 110 - 225
EIC, Anton-iil 1G4 225
EIC, Oxidizer 130(2) 225
ORML, Lab.
(after Separater)] Gl 13.¢ 76.5 5.7 0.9 96 . - - 10.2 30.3  2.67 0.70 0,24 - - B WD 32.5 ¥b -ND - 225

Key: H

2

€0y = carbon dioxide, Ny * nitroger jas, Oy = oxygenr gas, Ar =

Hote:

= hydrogen g

&

s, £; = mathane, €7 = ethane, €y = propane,

Values in ¢ ) represent Che numbav of samples included in the mean.

= butanz,

C5+Cg = higher hydrocarbouns, C.Hy = benzene, Cqytlg toluena, CO = carbon monoxide,

stable argon.

211 radiomctivity corrected te time of sampling. All EIC samples taken from flare iine; all othars from wellhead unless other-ise noted.

¥ - not detected.

“LZ'
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TABLE

IT. Rulisen Radicactivivy Relzzse Estimates

Page I of 3 B
RADTOAGCTEVITY 1IN DR G4l s TRTTIVM TN WATER & HYOSGOARTONS
85 85 - 14 Toeal Tozel Czs Tiow
TRE {7xe]  Txr Cel,  w, [ed Yo 1%y 20900 3y Bul, DBl [l & (3 ous {260%)
INTERVAL {pCifce) (Ci) (pcsjcc) (cd) (pCi/cc) (Ci) {(pCm?) (uCi}! {p f‘)m;) (pCif=l) (pCi/=l) (oCifmi) (oyleoiy (o2 HLF)
1240, 12/1 to . , )
0800, 12/2/70, 130 15.3 156 18.3 0.28 0.033° 12.7 1,49 | None 0.886(5) None None 0.13/18.4 33.7  4.40
0800, 12/2 to ' 3.64(5)
08Boo, 12/3/70) 133 19.0 160 22.8 0.27 0.03% 12.7 1.81 | None 1.92(5) 5.23(5) O0.819(3) 2.09/24.9 43.9 5.34
0800, 12/3 to 4.81(5)
o800, 12/4/70| 130 17.6 156 21.1 0.27 0.037 12.7 1.72 0.905(5) 0.796(5) 3.14(5) 12.60133.7 51.3  5.09
0800, 12/4 toq. 3.14(5)
0800, 12/5/70| 129 17.5 155 21.0 0.27 0.03 12.7 1.72 0.961(5) 1.23(5) 4.27(5) 0.908(5)23.50| 44.5 62.0 5.07
4.81(5)
3.82(5)
0800, 12/5 to )
0800, 12/6/70, 128 17.6 154 21,1 0.27 0.037 12.7 1.74 3.60(5) 3.85(5) 4.27(5) 0.845(5)12.86|34.0 51.6 5.13
5.16(5)
0808, 12/6 to -
0800, 12/7/70 128 17.5 154 21,0 0.27 0.037 12.7 1.74 2.49¢(5) 2.83(5) 4.83(5) 0.845(5)11.59{32.6 50.1 5.12
5.98(5) 0.9356(5)
0800, 1277 to , ' :
0800, 12/8/70 | 122 16.8 146 20.2 Q.26 0.03 12.7 1.75 3.86{5) 3.34(5) 4.83(5) 9,53{29.7 46.5 5.17
: 4.83(5)
0800, 12/8 to , -
0800, 12/9/70 | 125 17.4 150 20.8  0.26 0.036 12.7 1.75 3.90(5) 3.30(5) 4.83(5) 11.71§32.5 49.9 3.15
0800, 12/9 to : 4.68(5) ‘
0800, 12/10/70| 124 17.3 149 26,8  0.26 ©0.036 12,7 1.77 | 5.40(5) 4.23(5) 5.05(5) 16.58|37.4 54.7 5.22
4.93(5)
i
0800, 12/10 to _ _ .
0800, 12/11/70; 124 17.3 149 26.8 0.26 12.7 1.77 4.77(5) 4.17(5) 5.08(5) 0.562(5)14.30 5.1 52.4 5.24

0.036

5.254(5})

—82-—



TRIZICM IN GIATER &

YDROCAREGNS

. a5 85 3 3 14 4 243 . . Toual Tetal Gas Flow
oz JK{} vr [Tl g, [ cl Yo r ¢ #al 2635;; (a1, Bwl, Pl als % 0 ouc {£598)
;lk'IE.KV;\.L pCifes) (CL) {aCifec) (€I} (pCi/ee) (Ci) (pCdu?) (yCi} (pCi)mi) {pCifmi) (pCif/ml) (pCi/=1) (Ci}i{ci) (Ci) ey
i .
| :
| 0800, 12/11 to; :
{0800, 12/12/70, 125 17.5 150 21.0 0.25 0.035 12.7  L.78 | 5.44(5) 4.08(5) 5.07(5) 13.420 34,4 51.9  5.25
| ' 5.24(5)
! o800, 12/12 to _
. 0800, 12/13/70i 121 17.0 145 20,4 0.25 0,035 12.7  1.80 | 4.65(5) 4.12(5) 4.58(5) 15.02/35.6 52.4  5.27
E 5.60(5)
" 0800, 12/13 to' :
! o800, 12/14/70, 119 16.8 143 20,2 0.25  0.035  12.7  L1.79 ! 4.56(5) 3.50(5) 5.34(5) 0.954(5)17.88 38,1 54.9  5.27
: : 4.58(5)
i
i 0800, 12/14 to|
© 0800, 12/15/70° 117 16.5 140 19,8 0.25 0.035 12,7  1.78 i S5.91(%) 3.07(5) 5.23(5) 15.56! 35.4 51.8  5.26
; ' : 5.53{5) :
0800, 12/15 to :
0800, 12/16/70. 113 15.8 136 19.0  0.24 0.03& 12.7  1.78 | 5.57(5) 4.03(5) 4.05(5) 1.30(5) 16.6135.6 51.4  5.25
i i 5.42¢5) .
0800, 12/16 to
0800, 12/17/70 109 15.4 13t 18.5  0.24 0.03¢ 11.7  1.66 | 5.53(3) 3.93(5) 5.50(5) 13.99132.5 47.9  5.29
{ 4.05(5)
0800, 12/17 to 5.49¢5)
2800, 12/18/70 108 13.2 130 18.2  0.24 0.034 12.5  1.75 | 5.53(5) 4.25(5} 7.39(5) 13.5131.5 46.7  5.25
: : . 5.64(5)
5.68(5)
0800, 12/18 to' 7.39(5)
0805, 12/19/70 105 14.8 125 17.8  0.za  0.03&  10.8 1,52 : 3.77(5) 4.20(5) 4.7L(5} 0.97:(3)20.39 38,2 53.0  5.27
i 4374(5)
) ~ 5.06(5)
0800, 12/19 to 4.71(8)
0800, 12/20/70. 104 4.7 120 17.7  0.23  0.032 11,7 L1.65 | 6.24(5) 4,35{5) 5.37(5) 16.33/34.0 48.7  5.27
i 4.18(5)

!
i

5.36(5)

—62-—



TASLE IZ. Rulison Radicactivity Releasa Estimates
Page 3 of 3 ——
ADZOSCTIVITY 1IN DRY GAS TRITIUM T WATER & HYDROCARRONS
85 - 83, 3 3 14 4 203 - - . " Tetal Tocal Ges Tiow

TIE P01 P CCal, Oy, el Yoo %) g %), w1, Pl [ala %2 (3 e (soor
INTERYA (pCilee) (Ci)  (pCifee} (ci) {pCifec) (Ci) (o0 m3] (yoi): (pCi/ml) (pCi/ml) (pCifml} (pCifmli (CL)[(CL) (&%) (P

0800, 12/20 to

1403, 12/20/70; 104 3.7 125 4.4 0.23 0.008 110 0.39 4.21(5) 3.74(5) 4.85(5) 0.857{5) 7.59{12.0 15.7 1.34

‘ . 5.37(5) 0.875(5})

Totals:

{Int.-Rate) 321 385 >0.68 232 265 {650 971 99.7

Grand Total

Te bate: 751 863 ~1.6 28] 4701 1,333 2,120 222

Subscript Key: g ® gas, w * water in gas after the sepavator, v = water vapor in gas aftor bulk ligquid traps,

sw = water removed by separator, sh = hydrocarbon condensates ramoved by the separator

Hote:

Numerical values enclosed in parentheses are povers of ten, e.g. 4.1(3) = &.1xI0

5

-08-
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TABLE TII. ON-SITE RADIATION SURVEILLANCE
ATMOSPHERIC SAMPLES ABOVE BACKGROUND (EIC)

#Net Tritium Concentratjions Atmospheric

{pCi/ml) {pCifm™) Pilution
Sample Collection Period (moisture) {air) Factor
1600, 12/2 ~ 0020, 12/3/70 26 11 | ~1x10’
0810, 12/2 ~ 0020, 12/3/70 23 14 | =1x10"
0020, 12/3 ~ 0813, 12/3/70 55 61 =2x10°
0815, 12/3 - 0813, 12/4/70 7.2 5.5 #2107
0815, 12/4 ~ 0827, 12/5/70 11 10 #1107
0830, 12/5 ~ 0800, 12/6/70 27 26 25510°
0800, 12/6 - 0830, 12/7/70 40 41 x3x10°
0830, 12/7 - 0823, 12/8/70 26 27 =5x10°
0800, 12/10 - 0800, 12/11/70 64 43 «3x10°
0800, 12/11. - 0800, 12/12/70 27 26 =5x10°
0800, 12/12 - 0800, 12/13/70 170 2.7 +5%107
0800, 12/13 - 0800, 12/14/70 34 30 s4x10°
0800, 12/14 - 0800, 12/15/70 6.7 3.1 «4x10’
0800, 12/15 - 0800, 12/16/70 18 17 ¥8x106
0800, 12/17 - 0800, 12/18/70 18 21 <6x10°
0800, 12/18 - 0800, 12/19/70 3.4 1.2 +1x10%
0800, 12/19 - 0800, 12/20/70 7.6 7.6 =2x107

" Corrected for 1 pCi/ml 33 background at access Control Van.

Note: The validity of the pCi/m3 and atmospheric dilution factoy wvalues has been
questioned due to the sampling technique, While it is probable that the actual
concentrations were somewhat higher, they should not exceed these valueg by more
than an order-of-magnitude.
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TABLE IV. ON-SITE RADIATION SURVEILLANCE
SNOW SAMPLES ABOVE BaCKGROUND (EICY

Heading and Distance from
Sample Collection Period Flare (Degrees & Yards)

*Net Tritium Concentrations
- (pCi/ml moisture)

12/3/70 360%, 20 Ya

90°,
180°,
276°,

12/4/70 360°,
90° ,
1809,
270°,

12/10/70 360°,
90°,
180°,
270°,

12/15/70 360°,
90°,

180°,

270°,

12/18/70 3609,
90°,
1309,
270°%,

12/19/70 360°,
909,
180°,

270°,

12/20/70 3607,

* gorrected for background prior

1%

1"

rds
1 1]

to high-rate flaring.

1,100
580
360
490

2.4
5,100
31

25

180
33
64
21

100
66
110
44

2,000
600
210
100

440
140
230

31

350
220

46
250



Tagis V. OQFF-SITE RADTATION SURVETLANGY - ATMOSPUERIC SANDLES ALOVE BACKCROUND
{(Page lof3) *
) . Radioagtivity Cencentrafions .
Sample Location, Hezding, Net -H Net 9gr 3 Armospheric
Coliection and Distance fvom (pCi/ml) (pCi/m>) (pCifm”) Dilution
Peciad flare (degrees & miles) Type of Sample (moisrure)  {aix) {aiz} Factor
12f1/70 C
1935 ~ 2605 Stationm D-11, =340° Portable compressed 7
*4.3 niles alr sample Z =7x10
o Fe
D- 1290, 11/30 to Clem Ranch, *340° Fixed molysieve 8
1205, 12/2/70 - =3.5.miles sample 0.6 1.2 = 1x10
1273770 (13/30 -~ 12/2) Total Samples Collected: 7 {5 were background) '
n- 1955 = Z32% Station D-11, =340° Portable compressed ) 7
4,3 miles air sample 1.2 5.1 ig =2x10
(1272 ~ 12/4) Total Sarples Collected: 10 {9 were backgfpund) &
7
12/5/70
0643 - 0845 Station D-11, *340° Portable molysieve , : -
4.3 miles sample 2.6 7.0 =2x10
0706 - 0950 €. P, Pad, =340° Portable molysieve 6
=2.5 uwiles sample 1o 20 =Tx10
€12/3 - 12/5) Total Samples Collected: 5 (3 were background)
12/6/70 ‘ .
D- 0810 - 0947 Statfon D-1, =300° Portable molysieve 7
=3.5 miles sample 0.9 2.2 =6x10
p- D800 - 0940 Statien D~3, =310° Portable molysieve 8
#3.5 miles sample 1.4 0.9 =2%x10
D= 0802 ~ 0955 Sration D=3, =32G° Portabie wolysisve g
3.5 miles sample 1.3 3.2 = 4%10
D~ 0824 - 0952 Station D-7, =330° Portable molysieve g
=4.7 miles sample 0.8 2.0 =Tx10
D~ 0743 - 0943 Station D-11, =340° Portable molysieve 7
4.3 miles sample 0.6 1.6 =8x10



xasLz V.

OFF-SITE RADIATION SURVEATLANCE - ATHOSPHERIC SAMPLES ASOVE BACKGROUND

Wage 2 of 3} %
Radicactivily Concentraclons :
Sampla Llocation, Heading, Net H Rr ' tmospheric
Collection and Distance from {pCi/ml) {pCL/m?) (pCifm3) Dilution
Period flave (degrees & miles) Type .of Sample (moisture) (air) (air) Tactor
12/6/70
D~ 0905 -~ 1005 Wallace Cr. School, =260° Partable molysieve : 7
=7.8 miles sample 0.8 2.4 =5x10
@735 - 0935 C. P, Pad, %340° Portable molysieve [
: =2.5 mtles sample 17 34 =4x10
1130, 12/4 to Clem Ranch, =340° . Fixed molysfeve 7
1000, 12/6/70 =3.5 miles ' " sample 6.5 8.7 =2x10
D-1235, 12/4 to Duplice Ranch, =320° Fixed molysieve 7
1035, 12/6/70 =4.0 wiles sample 1.2 3.1 =4x10
D~ 0851 - 0916 Station D-1, =300° Portable compressed 3
=3.5 miles air sample 1.2 4.8 17 =2x10
0852 Monument Guich, =270° Aireraft Grab i ' 3 d
=4 miles sample 2.5 9.3 9 =1x10 £
0940 Battlement Mesa, =40° Aircraft Grab 6
=4 miles sample 10 18 . 21 =6x10
{12/4 - 12/6) - Total Samples Collected: 16 (4 were background)
1277470
0720 - 0920 C. P. Pad, =340° - Portable molysieve C g
22,5 miles  sample . 7.1 7.8 =2x10
0706 - (906 Station D-11, =340° Portable molysieve 7
=4.3 miles sample 1.8 3.2 =4x10
0755 - 0955 Reese Ranch, =340° Portable molysieve 7
=3.5 miles sample - 1.5 2.9 =2x10
D-1350 ~ 1520 Rifie Afrport, =50° Portable molysieve . 4
_ =15 miles . ‘ sample . , 0.9 1.8 =8x10
1535 - 1600 3 mi. South Rifle Airport Portable compressed ’ 7
=70, =13 miles air sample 1.5 6.6 2.0 =2x10
1608 -~ 1630 Alrcraft cryogenic . . 6
=500, 3 miles air sample . 21 20 ~7x10

(12/5 - 12/7) - Total Samples Collected: 11 (5 were badkground)



anzne Yo QFF=SITE RADIATION SURVETLANCE - ATMDSPHERIC SAMPLES ABCVE BACKCROUND

WPagae 3 of 3) *

Radioagrivity Concentrajions :
Sampla Location, Heading, Net “H Net ¥ gr Atmospherie
Colleczion and Diszance from . - {(pCi/ml) (pCi/m?)  (pCi/m”) Bilution
Period - flare {(degrees & miles) Type of Sample (moigture) (aic) (air) Factox
1020, 12/6 to Clem Ranch, =340° Fixed molysieve sample 3.4 7.1 =2x10"
1025, 12/8/70 =3.5 miles -
12/8/70 Rifle Airport, =50° . Portable compressed . ) 7
1008 ~ 1033 =15 miles o air sample - 1.9 4.9 . = 3x10
0923 Battlement Mesa, =40 Alrcraft Grab ’ 6

=2 miles : sample ) 6.9 32 - 42 = 4x10
0957 Rifle, =40°, =13 miles .  Adircraft Crab o _
sample <2 <3 =0
(12/6 « 12/8) Total Samples Collected: 8 (4 were background)
: (12/9 - 12/11) Totzl Samples Collected: 9 (all were background)
12/12/70 ,

b- =1000, 12/10 to "Clem Ranch, =340° Fixed molysieve 7
1010, 12/12/70 =3.5 miles sample . Lo 2.4 = 6x10
0625 - 0825 ¢. P. Pad, =340° Portable molysieve ; -

=2.5 miles sample 4.0 6.2 7 = 2x10

D= 0610 - 0810 Station D-11, =340° Portable molysieve ' g

24,3 miles sample : 0.6 1.1 . =1x10
(12A0- 12/12) Total Samples Collected: 7 {4 were background)
12/14/70 :

1015, 12/12 to Clem Ranch, =340° Fixed molysieve ‘ i 6
1035, 12/14/70 =3.5 miles : sample ’ 10 19 . = 8x10
1105, 12/12 to Duplice Ranch, =320° Fixed molysieve : 7
1000, 12/14/70 =4,0 miles sample 1.6 3.0 ) = 4x10
(12/12 - 12/14) Total Samples Collected: 5 (3 were background)
12/16/70 )

- 1049, 12/14 to Clem Ranch, =340° . Fired molysieve

1025, 12/16/70 =3.5 miles sample 0.6 1.2 = 1x10%
(12/14 - 12/20) Total Samples Collected: 15 (14 were background)

Grand Total Samples Collected: 93 (60 were background)
* Corrected for 1 pCi/ml 34 and 10 pCi/ce 85Kr background.

% . . P14 :
* Molysieve is a colloguialism for molecular sieve.

D~ prefix indicates doubtful if really above background; near upper range of background éampies.

o . X N 3 Included due
to uncertainties as to practical upper limit on “H background.
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TABLE Vi, QFP--SITE RADIATION SURVETITANCE — ENVIRONMENTAL SAMPLES

Sample Net Tritium
Ceollection Heading & Distance from . Concentrations
Yeriod flare (deprees & milen)  Sample Type {pCi/ml Moisture)
(12/9 = 12/1l) Total Fixed Station Precipitation Samples Collected: ;7
N {all were background)
1200, 12/15/70 %340%, =0.1 mile Snow Sample ) 1.3
1245, 12/16/70 =340°, *0.1 mile " " 4.2
1250, 12/16/70 23409, =0,25 mile " " 6.3
1255, 12/16/70 23409, *0.5 mile " " 3.7
13060, 12/16/70 =3409, =1.0 mile " " 4.2
1315, 12/18/70 =3400, =0,1 mile " " 3.2
1320, 12/18/70 © =3409, =0.25 mile " " 1.7
1415, 12/20/70 *340°, =0.1 nile " " 6.9
1405, 12/20/70 23409, =0,25 mile " " 3.3
, 1420, 12/20/710 =340°, *0.5 mile " " 1.4
(12/10 - 12/20/70) - Total Snow Samples Collected: 32 (22 were background)
(12/1 -~ 12/20/70) - Total Water Samples Collected: 39 (all were background)
{End of Flaring) Total Milk'Samples Collected: 9 {(all were background)
(End of Flaring) Total Vegetation Samples Collected: 9 (all were background)
(End of Flaring) Total Urine Samples Collected: 21 (all were background)
* (End of Flaring) Total Blood (animal) Samples Collected: 2 (all were backe
ground) : S
1422, 12720470 =340%, =0.5 mile Soil Sample 2.2 (0.63 pCi/gm)

wét weight

{End of Flaring) Total Soil SémplesCollected: 12 (11 were background)
(12/1 - 12/20/70) - Total TLD's Collected: 12 (all were background)

Wote: 18 particulate and 18 charcoal cartridges were used for air s#mpling
at the Clem Ranch (Morrisania Mesa) during the flaring. All were
background.
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TABLE T. RADIOACTIVITY AND CHEMICAL COMPOSITION OF DRY RULESON GAS
{Page 1 of 5)

RADIOACTIVIFY  (pCifccy™ CUEMLCAL COMPOSITION (Z)

Org., method(s) ) ] - Total

of analysis,’ 85, 3 3 ) . Gas

source of Ke R (| i1 3 3y Bao 30,30 M2a 8, ¢ € g g g% CgHg Cpfig @@ 0, N o Ar  Floved
bate  sumple (in H2){in C}(in C2)(in Ca){tekal) _ {total) 30 6 2 2 3 GHICE)
1971 .
2f2  EIC, STALLEAT 84 230
to BIC, aAnton-112 80 ' "
2/3  EBIC, Oxidizer . 100 "
Zf3  LRL, iab. 711 68 4.9 G.7% 85 8.3 58.8 2.8 0.64 3. ———————— ~ 25.8 .29 - - i
to isctopes, Labk. 78 11 10 0.19 . T4 0.0 2.92 094 0.84 .35 0.038 0.0044 KD 27.2 0.1& D.678 WD "
274 SWRHL, Lab. 130 53 . "

SWRHL, Lab.,

Flare Line 110 97 u

EIC, STALLFAT 82 24

EIC, Anton-112 80 M

BIC, Oxidizer 87 . n
2/6 EIC, STALLEAT 79 ' 250
Eo EIG, Anton~112 77 1t
2/5 B, Oxidizer 83 - "
2/5  EIC, STALLEAT 76 ) . " 260
to 2IC, Anton-112 67 "
2f6 EIC, Oxidizer : 81 . .
2/6  BIC, STALLEAT 73 ' o ) 270
te £IC, Anton-112 10 : . "
2/1  BIC, Oxidizer 8 "
2/7  EBXC, STALLEAT 72 280
to 2IC, Anton-112 69 . -
2/8  EIC, Oxidizer 77 ™
2/8  EIC, STALLRAT 68 © 730
to BIC, Anton-112 67 "
2/9  EIC, Oxidizer n u
2/9  BIC, STALLEKAT 66 795
to EIC, Anton-112.- b4 "
2/10 EIC, Oxidizer 59 "
210 18L, Lab. 53 8.2 52 3.8 0.55 65 7..6 65.8 3.2 0.79 e 0,4 i ¥D 22,5 0.4 300
to EIC, SYALLEAT 62 u
2/11 EIC, Anton-112 61 "

E¥C, Oxidizer 53 N u
2f11 EIC, STALLRAT 62 . 30
to EIC, Anton-i12 39 ) b
2/12 BIC, Oxidizer 65 . . o
2/12 EIC, STALLRAT 60 - . _ 315
to EIC, Anton-112 37 "
213 BRI, Onidizer &6 "
2f13 EIC, STALLKAT 57 320
to EIS, Anton-112 54 ) "
2/14 EBIC, Oxidizer 63 . u
2/14 EIC, STALLRKAT . 35 s
to EIC, Anton-112 52 - “
215 EIC, Oxidizer 57 =
2/15 EIC, STALLRKAT 53 . 338
to EIC, Anton-112 50 "
2716 EBIC, oxidizer 52 "
2/16 EBIC, STALLXAT 31 336
to EIC, Anton-112 48 . M

2/17 EIC, Oxidizer 50 "

. =8t-



TABLE 1., RABIOACTIVETY AND CHEMICAL, COMPOSITION OF DRY RULISON GAS
{Page Z of 6)

REDIOACTIVITY  {pCifcc) CHEMICAL CDHPOS'{T];.GN (Z)

Org., wathoed(s)
of analysis, ’
source of 85y 3 E I 3 g 37,395 222gp Hy Cy <y € c, (15—08 CHe CHg €O Co N, .
ipate | sample (in Bo3lia C) (n C2){ia €3} (total) (total) & 2 2 2
1971
2/17 EIC, STALLRAT 49
=3 EIC, Anten-112 46
2/i8 EIC, Uxidizer 51 -
SWiER, Lab. s7 s2
SWRHL, Lab. L.P.
Flare Line 49 - 30
2/18 2IC, STALLRAT &7
to EIC, Anton-112 45
2719 EIC, Oxidizer 43
2/13 EIC, STALLRAT 43
to EIC, Auton-iil 43
2720 EIC, Oxidizer 43
2720 EIC, STALLEAT 43
to BIC, Anton~il2 41
2/21 EIC, Oxidizer 35
2/21 EIC, STALLXAT 42
L] EIC, Anton-E1Z 24
2/22 RIC, Oxidizer 40
2/22 RIC, STALLRAT 35
to EIC, Anton-1ilZ 37
2/23 BIC, Oxidizen zr
27231 BEIC, STALLEAT 33
to EIC, Antom-ililZ 3%
L2126 BIC, Oxidizer . 3¢
2/24 EIC, STALLEAT 34
to EIC, Anton-112 34
2/15 EIC, Oxidizer 28
2f25- EIC, STALLXAT 33
to EIC, Anton-112 32
2,!’2'6 EIC, Oxidizer 30
2426 EJC, STALLEAT 33
to EIC, Anton-iiZ 32
2/27 EIC, Oxidizer 32
2/27 EIC, STALLRAT 3R
to EiC, Anton-1i2 31
2/28 EIC, Oxidiger 33 +
Isotopes, Lab. a 4.2 32 .11 3.31 71 3,24 0.95 0£.68 0.18 0.026 0.0046 - 19.0 0,45
2/28 EIC, STALLKAT 28
to BIC, Aunton-112 28
3/1  RIC, Oxidizer 25
3/1 EIC, STALLEAT 28
to EIC, Amton-11Z 27 .
3/2  BIC, Oxidizer 25
3f2 EIC, STALLEAT 26 -
to 2IC, Antom~112 27 =
3/3  EIC, {xidizer 25
3/3 EBIC, STALLKAT 26
to £IC, Anton-112 26

3/k  EIC, Oxidizer . 25

-62_



TABLE 1.

RADICAGEIVELY AND CHEMICAL COMPOSITION OF DRY RULISON GAS

{Page 3 of 6)

CHEMICAL COMPOSIVION (%)

RADIOACTIVITY (pCifce)

Org., method{s) Total
of analysis, gs 3 . Gas
source of we H 3 3y 34 Y4g 37,39, 222py, ‘Hy ¢y €, ¢ G G5l Cg CMg @ 0, N, Ar Flowad
Date § sample (in Hz) ¢in €y){in C3) (In C3) (rotal) (toral) 2 (2cs)
1971
3/4 LRL, Lab. 22 3.7 20 1.5 0.26 26 3.2 0.1 3.46  0.8B6 £l 65 ey - 21.1 0.08 - 390
to EIC, STALLKAT 25 b
3/5 EIZ, Anton-112 23 "
EIC, Oxidizer 25 «
3/5 BIC, STALLRAT 24 199
to RIC, Anton-112 23 i "
3/6 EIC, Oxidizer 24 "
376 BIC, STALLEAT 23 195
to EIC, Anton-112 23 ”»
3n EIC, Oxidizer 22 »
3/7  EIC, STALLRAT 22 397
to EIC, Anton-112 21 1
3/8 EIC, Oxidizex 20 : "
"3/8 EIC, STALLEAT 2% 199
to EIC, Anton-112 20 ”
i BIC, Oxidizer 29 "
3/9  EXC, STALLRAT 20 401
to EIC, Anton-112 20 »
3/10 EIC, Oxidizer 19 "
3/10 E3IC, STALLRAT . 19 402
to BiIC, Anton-112 19 "
311 EIC, Omidizer 17 M
3/11 £IC, STALLKAT 18 404
to RIC, Anton-112 17 "
3/12  EIC, Oxidizer 18 [
312  EI1C, STALLRAT 17 406
o EIC, Anton-112 17 ]
313 RIC, Oxidizer i6 M
3/13 EIC, STALLKAT 17 408
to EIC, Anton~112 16 "
3/14&  BIC, Oxidizer 15 "
3/1s EXC, STALLKAT 15 %09
to BIC, Anton-112 15 n
3f1s BIC, Oxidizer 14 n
3/15 BIC, STALLEAT 15 411
to EIC, Auton-112 15 u
3/16  EIC, Oxidizer 14 "
3/16 EIC, STALLKAT 14 413
to - £IC, Anton-112 14 H
3/17 EIC, Oxldizer 13 "
3/17  BIC, STALLEAT 14 N 414
to EIC, Anton-112 14 . "
3/18 -BIC, Oxidizer 13 »

-—0”-



TABLE .

RADLOAGTIVITY ARD GHEMICAL COMPOSUTION OF DRY RULISON GAS

{Page 4 of §)

RADTOACTIVIZY  (pCifec)

CCHEMLCAL COMFOSITLON (%)

Grg., nethod({s} Total
of analysis, . Gas
§ source of B 3 3 3 3n 4G 37,%9a¢ 222pn| H, ¢ G €y G Cgly €Hg CHg 0 0, N, 0 Ar  Flgwed
pate Y sanple {in H2){in ) (da C)(in C3) (total) (toral) - - z (H2CE)
1971
3/18 EIC, STALLKAT 14 - 416
to EIC, Anton-il2 13 "
3/19  EIC, Oxidizer 11 "
3/19 LRL, Lad. 11 2.3 .0 0.79 G.12 12 1.9 71.8 3.53 0.93 L e BRI THE e 2.5 0,1 - - 417
to SWRHE, Lab. 113 12 "
3/20  SWRHL, Lab.
(L.P. Sepavator) 13 1l "
EIC, STALLKAT 13 1
EIC, Antpn-112 12 "
EIC, Oxidizer 12 rr
3/20 EIC, STALLKAT 12 418
ko EIC, Anton-112 12 "
3/2%  EIC, Oxidizer 11 ”
321 BIC, STALLEAT 11 520,
to EIC, Aaton-11i2 11 1t
3722  EBIC, Oxidizer 9.7 "
3722 EIC, STALLEAY 10 421
to EIC, Anton-I112 1% c e
3/23  EIC, Oxidizer 9.6 "
3/23 EJC, STALLEAT 9.9 422
to EIC, Anten-112 9.9 "
3/24 EIC, Oxidizer 8.7 "
3/24  Isotopes, Lab. 9.5 2.3 10 .11 2.1 76%  3.54 1.00 0.57 0,13 0,21 0.,0099 - 21.3 0.71 0.15 WD 423
to RIC, STALLEAT 9.5 . "
3/25 RIC, Anton-112 9.3 "
EIG, Oxidizer 8.3 "
3/25 EIC, STALLKAT 9.2 425
to EI¢, Anton-112 B.7 "
3/26 EIC, Oxidizer 8.4 "
3/26 EIC, STALLRAT 8.5 426
to EIC, Anton-112 8.1 &
3/27 EIC, Oxidizer 3.8 "
3/27  BIC, STALLRAT 8.2 421
to EX, Anton-1i2 1.7 "
3/28 EBIC, Oxidizer 8.0 ®
3/28 EIC, STALLEAT 8.1 428
to £IC, Anton-112 7.8 “
3/29 EIC, Oxidizer 7.6 "
3429  EIC, STALLFAT 7.7 £79
to EIC, Anton-112 7.6 "
3/30 E¥C, Oxidizer 6.9 i

-[h-



TABLE 1. RADICACTIVITY AMD CHEMICAL COMPOSITION OF DRV -RULISON CAS
(Page 5 of g)

RADTOACTIVITY (pCifecc) CHEMLCAL COMPOSITION (%)

Org., method{s}

of analysis,

source of Be W W 3w W 3w i 3,9 222mliw, €, €, € € Cily CH Cly ©O O, N
Lic;vi | sample . (in Hp)(fa C3I{in C2}(in C3) (total) {total) 1 2 3 % G5y Ceflg Y7ts . By o
3/3¢  EIC, STALLFAT 7.5
to EIC, Anton-112 - 7.3
3/3L EIC, Ouidizer 7.9
3/31 BIC, STALLEAT 7.3
1o BIC, Anton-l12 7.3
4/ BIC, Ouxidizer . 6.7
4/1 EXC, STALLKAT 7.0
to EIC, Anton-11iZ £.9
4f2 EIC, (nidizer : 6.7
472 EIC, STALLKAY 6.5
to EIC, Anton-112 6.5 -
4f3 EIC, Oxidizer 6.5
4/3 EIC, STALLEAT 6.3
to EIC, Anton-112 6.3
4f4 EIC, Oxidizer 5.0
4/ 4 EIC, STALLRAT 6.2
to EIC, Anton-112 6.1
415 EIC, Oxidizer £.6
475 EIC, STALLEAT 5.8
to BIC, Anton-112 3.9
476 £1C, Oxidizer 6.4
4i6 E1C, STALLRAT 5.6
to EIC, Anton-112 5.5 .
417 EIC, Oxidizer 6.4
&4f7 LRL, Lab. 4.50 1.34 3.7 0,40 0.06 5.46 1.2 0.6 3.5 0.95 + 0.71 » - 23.2 -
to £IC, STALLKAT .4 .
418 EIC, Anton-112 5.1

. BIC, Oxidizer 5.3

478 EIC, STALLEAT 5.2
to EIC, Anton-112 4.8
&/9 EIC, Oxidizex 4.9
419 EIC, STALLKAT 4.9
to BIC, Anton-112 4.5
4/10 EXC, Oxidizer 4.1 .
4f10  EIC, STALLKAT 4.7
to EIC, Anton-112 4.6
4/1F  RiC, Oxidizer 4.1
4411 EIC, STALLEAT 4.6
to EI6, Anton-112 5.2
412 BIC, Oxidizer . 3.9
4712 BIG, STALLEKAT 4.4
te EIC, Anton-112 4.2

4f13  EIC, Onidizer 3.9

-2?—



TABLE 1. RADIGACTIVITY AND (HEMICM. COMPOSTTION OF DRY RULISON GAS
(Page 6 of §)

RADIOACTIVITY (pCifcc) CHEMICAL COMPOSITION (%)

Org., method{s) Toteal

of analyais, 85, 3 . . Gas

source of Kr “H s 3u ¢ 37, ar 222ga| u, . €, €y G €l CH, Gy €O 00, N, 0 Ar  Flowed
Date 4 saopla - Ao U3 (in C)) {in Cp){is €3 fcetal) (toral) ’ i x 42cE}
1971
413 EIC, STALLXAT 4.3 LE6
to FIC, Anton-11Z 4.0 u
4£/14 EBIC, Oxidizer 3.9 n
4f14  EIC, STALLKAT 4,2 &47
to- BIC, Anton-112 3.8 Ll
4715 EIC, Oxidizer 3,7 ]
4715 EIC, STALLEAT 4.0 LLB
to B¥C, Anton~il2 3.8 "
4/16 EIC, Oxidizer 3.7 o
4&/16 EIC, STALLRAT 3.9 s
to EIC, Antom-112 3.6 i
417 EIC, Oxidizer 3.5 "
4/17 EIC, STALLKAT 3.9 w50
to EIC, Anton-112 3.6 r
418 EXC, Oxidizer 3.3 "
4/18 BIC, STALLEAT 3.9 451
to EIC, Anton~il2 3.5 "
4/19  EIC, Oxidizer 3.4 "
4/19  EIC, STALLXAT 1.8 452
to BIC, Anton-112 3.4 “
4/2G  EXC, Oxidizer 3.3 "
420 EIC, STALLKAT 3.7 453
to BIC, Aunton-1i2 3.2 "
&4/21 EIC, Oridizer 3.3 "
5121 RIC, STALLKAT 3.6 454
to EIC, Anton-112 3.2 w
4722  £IC, Oxidizer 3.2 "
4122 EIC, STALLEAT 3.4 455
to BIC, Anton-112 2.9 ”
423  EIC, Oxidizer 3.3 "
4723 LRL, Lah. 2.58 1.26 1.8 0.23 3.34 0.98 71.6 3.60 0,98 &l BBy - 22,2 0,67 - - "
to ORNL, Lab. 3.0 1.28  1.88 D0.28 0.048  3.4% 1.4 7Lt 3.3 0.9 0.4 ®D 23.0 ND ND - "
3:06 ORWL, Lab. . . . .
pom Flare Line) 1.13  1.96 3.3 . "
4723 Isotopes, Lab. 2.6 1.2 7.57 €.073 0.5 69 4.3 1.13 G.72 ¢.18 0,827 0.031 22.4 1.356 0Q.i7 WD "

SWREL, lLab. 117 367 "

SWREL, Lab.

(L .F. Separator) 317 107 «

EIC, Anton-112 2.9 "

EIC. Oxidizer 3.3 "

Key: Hy = hydregen gas, €y % methane, G, “ ethane, Cy = propane, €4 = butane, (:5-(:8 = higher hydrecarbonas, Cglg = benzene, CyHg « toluene, CO = carbon monoxide.

€y = carbon dioxide, Ny ™ aitrogen gas, Oz ™ oxygen ged, AT = stable argon,
* Noter All radicactivity corrected fo time of sempling. All EIC sampies taken from flare line; all others from wellhesd unleas otherwise noted,
NP - not detected.
ok

Anton-1i2 reading fow due to excessive waber in chamber (reduced efficiency).

—Et_



TABLE II. Rulison Radioactivity Release Estimates Page 1 of 10 pages

e

RADIOACTIVITY IN DRY GAS TRITIUM IN WATER & HYDROCARBONS | CUMULATIVE DATA
Bulk Freeze  Stored Bulk Freeze Jteored Cumulagive Cumulative
TIME 3H 85Kr 203Hg i‘f‘{: Water Water Water Cond. Cond Cond, Total Gas Flow Relaase Gas Flow
INTERVAL pCi/ce  pCifee  pCi/md  pCifee § pCi/ml  pCifml  pCifml  pCi/ml pCifml pCi/m} 3y 3
{€1) (c1}) (C1)  {Ch) (ci) (i) (Ci) (Ci) (1) @ e | efeny Peen Preen Micr)
1971 .
3840, 272 100 80 4.27 0.20 4.66(5) 3.57(5) 3.92(3) 0.855(5) 0.456(5) None 65.6 10.3 1,300 813 231.8
to (27.5)  €22.0) (1.18) (0.085)] ¢22.2)  (0.677) 4£.13(5). (0.021)  (0.122)
0800, 2/3 4.35¢(5)
3.95(5)
(15.03)
0800, 2/3 87 80 6.0L 0.19 &.41(5) 3.57(3) 3.83(5) 0.628(5) 0.456(5) Wone 47.8 10.8 1,846 836 242 .6
to (25.2)  €23.1)  (L.74)  (0.055)] (21.7y (B.537) (G.15) (0.063)  (0.097) '
G800, 2/4
0800,2/4 © o83 77 7.50 0.18 4.468(5Y 3.13{(5) 3.80(5) 0.770(5) 0.406(5) None 55.3 1 1o0.1 1,502 857 252.7 1
to (22.4)  (20.8) (2.02) (0.049)] (23.8) (0.264) (8.68)  (0.085)  (0.024) N
. =
0800,2/5 1
(800, 2/5 81 76 7.81 0.17 4.34(5) 3.15(5) 4.%81(5) 0.777(5) 0.374(5) None 43,4 9.38 1,545 876 262.1
to (20.3)  (18.9)  (1.96)  (0.043| (20.7) (0.250) 3.8G(5) (0.D49)  (0.045)
osop, 2/6 : (2.10)
080G, 2/6 78 70 6.26 0.17 5.05{3) 3.60(5) 4&.91(5) 0.697(5) O0.415(5) None 52,2 8.84 1,397 892 270.9
to (18.4)  (16.5)  (1.48)  (0.0&0)} (21.8)  (0.126) 4.47(5) (0.079)  (9.027)
0800, 2/7 7 (11.74)
0800, 2/7 77 69 7.20 0.16 5.03(5) 3.68(5) 4.47(5) 0.758(5) 0.406(5) None 49.4 8.34 1,647 908 27%.3
ta (17.2) (15.4) (1.61)  (0.036)] (18.8)  (0.358) 3.96(5) (0.062)  (0.045)
0800, 2/8 (12.90)
0800, 2/8 71 67 6.30 0.16 &.67(¢5) 3.88(5) 3.96(5) 0.719(5) 0.342(%) Rone 42.1 7.72 1,689 922 287.0
to (14.7)  (13.8) (1.35) (0.033)] (14.2) (0.284) 5.00(5) (0.066)  (0.029)
0800, 2/9 o (12.82)
0800, 2/9 59 64 6.10 0.15 4.89(5y 3.37{(5) 4.35¢5) 0.738(5) 0.325(5) None 38.5 7.25 1,727 934 294.2
to (11.4)  (12.4) (1.18) (0.029)] (12.8) (0.547) 5.00(5) (0.04%)  (D.030)
8800, 2/10 : 4£.71(5)
(13.64)
0800, 2/10 53 61 5.10 .15 4,40(5) 3.48(5Y 4.02(5) 0.643(5) 0,377{(5} None 31.5 6.85 1,759 945 301.1
to (9.70 (11.2) (0.935) (0.027) (10.3) (0.690) 4£.23(5) (0.034) (0.022)
0800, 2711 . (10.85)




- 2 0
TABLE 1. Rulison Radloactivity Release Estimates Page 2 of 10 pages

IRAQIOACTIVITY IN DRY GAS TRITIUM TN WATER & HYDROCARBONS ’ CUMULATIVE DATA
Bulk Freeze Stored. Bulk Freeze Stored Cumulative Cumulative
“TIME 3y 85kr 203?15; 140 Water Water Water - Cond. Cond Cond. Total iCas Flow Ralaase Gas Flow
INTERVAL pCifce  pCifecc  pCi/md  pCifee | pCifml pCi/ml  pCi/ml  pCi/ml  pCi/ml  pCi/ml | OH ) N
(ci) (€1 (sCi)  (ci) ©i) (€1) (ci) ~  (ci) (C1) i) |1y | ofery  Paeny  Preen %cr)
1971 :
0800, 2/11 65 59 8.29 0.15 | 4.45(5) 3.55(5) 4.02(5) 0.651(5) 0.390(5) |Nome | 29.9 | 6.42 1,789 955 307.5
to (1.1} (10.1)  (1.42) (0.026)} (9.00)  (0.351) 4.20(5) (0.027) (0.038) .
0800, 2712 (9.38)
0800, 2/12 66 57 7.27 0,14 5.05(3) 3-70(5) 4.20(5) 0.728(5) 0¢.274(5) None 3.8 6.12 1,820 965 313.0
to (10.8)  (9.30)  (1.19)  (0.023)} (7.55) (D.105) 4&.50(3) (0.043)  (O,003)
0800, 2/13 (13.32) _
0800, 2/13 63 54 6.43 0.14 3.62(3) 3.67(5) 4.50(5) O0.781(3) 0.312(5) None 28.6 5.78 1,849 973 319.4
to {9.72) {8.35) (0.99) (G.022)1 (7.59) (0.292) 4.06(5) (0.023) (0.016)
0800, 2/14 4.41(5)
. (10.93}
083{}, 2714 57 52 2.54 a.14 3.05(5) 3.44(5) 4,41{5) 0.809(5) 0.229(%) None 28.8 5.52 1,878 981 325.2
to (8.40)  (7.72)  (0.37)  (0.021)] (6.01)  (0.064) 4.23(5) (0.021)  (0.007)
0800, 2/15 . (14.31)
0800, 2/15 | 52 50 3.52 0.13 | 5.66(5) 4.22¢5) 4.23(5) 0.654(5) 0.399(5) YNone | 28.7 | 5.19 1,906 988 330.4
to (7.22)  (6.93) (0.49) (0.018)} (3.91) (0.396) 4.16(5) (0.022)  (0.014)
0800, 2/16 5.61(5) .
: (11.11)
0800, 2/16 50 48 4.56 0.13 | 4.47(5) 3.26(5) 5.61(5) 0.621(5) 0.336(5) None | 25.4 | 4.97 1,932 994 335.3
to (6.61) (6.36) (0.61) (0.0L7}{ (7.74) (0.115) 5.43(5) (0.009)  (0.00i)
0800, 2/17 {10.873
0800, 2/17 51 46 5,38 0.13 4,22¢5) 3.43(5) 5.53(5) 0.627(5) 0.297{(5) None 27.6 4,74 1,960 1,000 340.1
to (6.46) (5.82)  (0.68) (0.016)] (8.30) (0.103) 4.51(5) (0.010)  (0.009)
0800, 2/18 (12.69)
0800, 2/18 43 45 3.99 0.13 4.21(5) 3.22(5) 4.51(5) 0.393(5) 0.320(5) None 22.8 4,50 1,982 1,005 344.6
to (5.17)  (5.40) (0.48)  (0.016) | (6.67) (0.030) 4.37(5) (0.019)  (0.001)
0800, 2/19 3.85(5}
(10.86)
0800, 2/19 43 43 4.86 Q.12 4.52¢5) 3.34(5) 3.85(5) 0.714(5) 0.184(5) None 20.7 4,21 2,003 1,810 348.8
to (4.83) (4.83) (0.54) (0.013}] (6.03) (0.102) 4.18(5) (0.919)  (0.001)
0800, 2/20 . (9.73)
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TABLE IX. Rulison Radioactivity Release Estimates

Page 3 of 1D ﬁages

RADIOACTIVITY IN DRY GAS TRITIDM IN WATER & HYDROCARBONS CUMULATIVE DATA
Bulk Freeze Stored Bulk Freeze Stored Cumulative Ct-amulaa:ive
TIME 3}1 851(1:' 203Hg 148 Water Water Water Cond. Cond. Cond. Total IGas Flow Release Gas Flow
INTERVAL pCifee  pGifee pbifm3 pCifce | pCi/ml  pCifml  pCi/ml  pCi/jml pCifml pCifml H
(ci) €i) (pci) (€D {ci) (i) € (i) (ci) ©iy ey | efemy Paed PPreieiy miery
1971 '
0809, 2/20 35 41 6.11 0.12 | 4.21(5) 2.66(5) &.18(5) 0.574{5) O0.254(5) None | 21.9 | 4.21 2,025 1,015 353.0
to (3.93)  (4.59)  (0.69)  (0.013y} ¢5.22) (0.023) 4.45(5) (0.012)  (0.002) -
0800, 2/21 : ' 3.90(5)
: (12.67)
0800, 2771 40 40 2.66 0.12 | 5.38(5) 3.97(5) 3.90{(5) 0.816(5) 0.333(5) lMome | 20.3 | 3,97 2,045 1,013 | 357.0
to (4.23)  6.23)  €0.28)  (0.013)| (5.77) (0.045) 4.48(5) (0.023)  (0.013) '
08co, 2722 (10.19)
0800, 2/22 37 27 0.23 0.12 | 5.42(5) 3.73(5) 4.48(5) 0.836(5) 0.261(5) None | 22.8 | 3.94 2,068 1,022 | 360.9
to (3.90)  (2.83) (0.02) (0.013)| (10.90) (0.156) 3.64(5) (0.002)  (0.036)
0800, 2/23 3.65(5)
(8.88)
0800, 2/23 | - 30 36 ~0 0.12 | 4.52(5) 3.13(5) 3.65(5) O0.816(5) 0.353¢(5)  None | 17.8 | 3.71 2,086 1,005 | 364.6
to (2.98)  (3.57) ~0 (0.012)] (8.25) (0.147) 4.39(5) (0.007)  (D.0LD)
0800, 2/24 . (6.40)
0800, 2/24 28 34 1.95 0.12 ) 5.46(5) 3.63(5) 3.65(5) None 0.281(5) Nomne | 13.2 | 3.2¢ 2,099 1,028 | 367.9
to (2.33)  (2.94) (D.17) (D.010){ ¢2.81)  (0.018) 4.27(3) (0.001)
0800, 2725 : {8.05)
0800, 2/25 30 32 2.82 0.11 | 5.55(5) 4.07(5) &.27(5) 0.928(5) 0.336(3) WNome | 22.6 | 3.20 2,122 1,031 | 371.1
to (2.56) (2.74y (0.24) (D.009}{ (5.29) (0.136) 5.57(¢5) (0.004) (0.018) :
0800, 2/26 {14.63)
0800, 2/26 32 32 £.03 0.11 { 3.71(5) 2.88(5) 5.57(5) 0.633(5) 0.159(5) TNome | 21.2 | 3.24 2,143 1,034 | 374.3
to T} 2.7y (2.77y  (0.35)  (0.010)) (5.66)  (D.588) 3.65(5) (0.005)  (D.003) :
0800, 2/27 4.02(5)
(13.24)
0800, 2/27 33 31 £.20 0.11 | 4.05(5) 3.60(5) 4.02(3) 0.649(5) 0.196{5) wMene | 20.0 | 3.0% 2,163 1,03 | 377.3
to (2.66) {2.50) (0.36) (D.009)] (4.96) (0.935) 4.45(5) (0.002) (0.002)
. D300, 2/28 (11.42)
0800, 2/28 25 28 3.13 0.11 | 5.35(5) 4.07(5) 4.45(5) 0.787(5) 0.330(5) None | 17.9 | 2.77 2,181 1,038 | 380.1
to - (1.85) (2.07) (0.23) (D.0D8Y} (4.25)  (0.038) 4.04(5) (0.009)  (0.001)
0800, 3/1- 4.25(5)
€11.71)
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TABLE II, Rulison Radioactivity Release Estimates Page & of 10 pages
RADIOACTIVITY IN DRY GAS TRITIUM IN WATER & HYDROCARBONS CUMULATIVE DATA
L Bulk Freeze Stored Bulk Freeze Stered Cumulative Cumulative
TIME 3H 85Kr 2038g &C Water Water Water Cond. Cond. Cond. Total iGas Flow Release Gas Flow
INTERVAL pCifce plifee  pCifmd  pCifee § pCifml  pCi/ml  pCi/ml  pCifml pCi/ml pCi/ml 5
i) €1 ci)  (€) 1) i) (i) (i) € ©iy ety | efery  Preid  Prren Zer)y

1971

0800, 3/1 28 28 2.21 G.11 3.77(5) 2.44(5) &.25(5) 0.739(5) 0.316(5) None 16.3 2.70 2,197 1,040 382.8
to (2.02)  (2.02) (0.16)  (0.008)| (2.75)  (0.077) 4.37(5) (0.014)  (0.016)

0800, 3/2 (11.44)

G800, 3/2 25 27 3.45 0.11 4.27(5) 3.22(5) &.37(5) 0.672(3) 0.260(3) |THone 15.0 2.59 2,212 1,042 385.4
to (1.72)  (1.87) (0.24) (0.008)) (2.04) (0.052) 4.11(5) (0.005)  (0.002)

0800, 3/3 {11.15) '

0800, 3/3 25 26 3.09 0.11 3.67{53y 2.81(5) &.11(5) 0O.569(5) 0.239(5) ¥one 17.0 2.55 2,229 1,044 387.9
to (1-72)  (1.77)  (0.21)  (0.008)| (3.50) (0.061) 4.12¢5) (0.008)  (0.004)

G800, 3/4 ' 4,18(5)

(11.69)

0800, 3/4 25 23 3.62 0,11 4.25(5) 3.01(5) 4.18(5) 0.561(5) 0.190(5) None 12.8 2.45 2,242 1,045 390.4
to (1.64)  (1.59) (0.24)  (0.007)| (1.97)  (0.037) 4&.09(5) (0.003) (0.001)

0800, 3/5 (9.10)

0800, 3/3 24 23 2.71 0.11 3.51(5) 3.24(5) 4.09{(5) 0.357(3) 0.174(5) None 16.4 2.22 2,258 1,047 392.6
to (1.42)  (1.38) (0.16)  (0.007)] (1.46)  (0.065) &.50(3) (0.002)  (0.004)

0800, 3/6- (13.46)

0800, 3/6 22 23 3.28 ¢.11 "3.55¢5) 3.10{5) 4.50(5) 0.634(5) 0.170{3) None 17.7 2.14 2,276 1,048 394.7
to (1.23)  (1.29) (0.19)  (0.006)| (2.52) (0.016) 4.41(5) (©.005) (0.001) .

0800, 3/7 4.77(5)

(13.96)

0800, 3/7 20 21 2,78 0.11 5.07¢5) 3.47(3) 4.77(5) 0.612(5) -0.1%0{3) None 16.8 1.98 2,293 1,049 396.7
to (1.08) (1.12) (0.15)  (0.006)| (1.93)  (0.087) 3.84(5) (0.001)  (0.002)

0800, 3/8 : (13.68)

08060, 3/3 3 20 3.62 D.15 3.87(5) 3.27(5) 3.BL{Z} 90.554(5) 0.194(%) Mene 16.6 1.28 2,208 1,050 §98.7
to (1.04)  (1.05) (0.19)  (0.005)| (1.72) (0.028) 4.98(5) (0.001)  (0.001)

0800, 3/9 (13.78)

0800, 3/9 19 20 3.52 0.10 3.88(5) 3.27¢3) 4.63(5) 0.B28(5) 0.210(5) None 14.2 1.91 2,324 1,051 400.6
to {0.93) {1.00) {6.18) (0.005)] ¢1.60) (0.023) 4.39(5) (0.003) {6.001)

0800, 3/10 (11.66)

-Lv-
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RADIQACTIVITY IN DRY GAS

TRITIUM IN WATER & HYDROCARBONS

CUMULATIVE DATA

Bulk Freeze  Stored  Bulk Freeze Stored Cumalative Cumulative
TIME 3H 85Kr 203Hg 146 Water Water Water Cond. Cond - Cond. Total {Gas Flow Release Gas Flow
INTERVAL pCifce pCifce  pCi/md  pCifec | pCi/ml  pCi/ml  pCi/ml  pCi/fml pCi /ml pCifml | Sn y s, R )
{(Ci) ci) (pCi} (Ci) i) {Ci) {C1) {Ci) {C1} {(Ci) (LS 5] (M7CF) 3H(Ci) Kr{(Cij (M°CF)
1971
G800, 3/10 17 19 4,28 0.10 4.37(5) 4.14(5) 4.39(5) O0.809(5) 0.218(%) None 15.4 1.85 2,339 1,052 402.5
to {0.84) {0.91) (G.21) (2.005) 1 (0.98) {0.073) 3.99(5) {(0.003) {0.001)
{800, 3/11 (13.45)
0800, 3411 i8 17 3.69 0.10 4.56(5) 3.16(5) 3.99(5) 0.733(5) D0.1B7(5) Kone | 15.8 1.79 2,355 1,053 404.3
to {0.88) {0.82) (¢.18) (0.005)] €0.73) {0.030) 4.11(5) (0.003) {*)
0800, 3/12 4.36(5)
(14.20)
0800, 3/12 16 17 3.45 0.19 4.13(5) 3.53(5) 4.36(5) 0.708(5) 0.179(%) None 9.9 1.73 2,365 1,054 406.0
to (0.75) (0.77) (0.16) {0.005) { (0.33) {(0.055) 4.12(5) (%) {*) ‘
0800, 3/13 (8.72)
0800, 3/13 15 16 3.13 0.10 3.26(5) 0.781(5) 4.12¢5) 0.511(5) |HNone None | 13,1 1.69 2,378 1,055 £07.7
to (G.68) (0.73) {0.14) {0.005) | (0.22) (0.003) 3,62(5) (0.004)
0800, 3/14 ) (12.32)
0800, 3/14 14 i5 3.68 0.10° 4.22(5) 3.37(5) 4.17(8) 0.532(5) 0.162(%) Nene 12.8 1.66 2,391 1,055 409.3
to (0.63) (0.68) (0.17) {0.004) | {0.34) {(0.046)  3.64(5) (0.002) (0.001)
0800, 3/15 : {11.81) -
0800, 3/15 14 is5 3.78 0.10 3.61(5) 3.36(5) 3.64(5) 0.543(5) 0.164(5) None 14.2 1.61 2,405 1,056 410.9
to (0.60) {0.66) - (0.16) (0.004) | (0.222) (0.027y 4.05(5) (0.003) (0.001}
0800, 3/16 (13.33)
0800, 3/16 13 14 3.72 0.10 4. 18(5) 3.32(5) 4.05(5) 0.597¢(5) 0.199(5) None 16.5 1.57 2,421 1,056 412.5
to {0:53) (0.59) {0.15}) (0.004) ] (0.333) (0.043) 4.05(5) ({0.002) {0.001)
0800, 3/17 ) 3.73(5)
(15.49)
0800, 3/17 13 . 14 3.3 g.10 3.98(5) 3.3%(5) 3.73{5) 0.514(5) O0.157{(5) ¥one | 11.8 1.58 2,433 1,057 4141
to {0.53) {0.58) (0.14) (0.004) | {0.351) {(0.011) 3.60(5) (0.00&) {0.000L)
0800, 3/18 {10.94)
080G, 3/18 11 13 3.00 0.10 3.93(5) 3.26(5) 3.60{5) -0.586(5) 0.255(5) Kone | 19.7 1.46 2,453 1,058 415.5
to (0.41) (0.51) (0.12) (0.004) | (0.334) (0.019) 3.72(5) (0.004) (6.001)
0806, 3/19 ) 3.55(5)
{18.93)

-8#-
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TABLE II. Rulison Radicactivity Release Estimates

RADIOACTIVITY IN DRY GAS FRITINM .IN WATER & HYDROCARBONS CUMCLATIVE DATA
L Bulk Freeze Stored Bulk Freeze Stored : Cumulative Cumulative
TIME 3H 85xr ZGBHg qC Water Water Water Cond. “Cond. Cond. Total lICas Flow Relrase Gas Filow
INTERVAL pCifce . pCifee pCi/m3  pCifec | pCifml pCi/mi  pCi/ml  pCi/ml pCi/ml pCi/ml 3y 5 .
i) (i) (i) (CH) (Ci) (ci) (ci) (Ci) (€0 i) len | afery Paes Precen )
1471
0800, 3/19 12 12 2.45 0.10 |3.38(5) 3.31(5) 3.55(5) 0.515(5) 0.192(5) TNome |13.9 | 1.4l 2,467 1,058 | 416.9
 te (0.64)  (0.46)  (0.09)  (0.004) | €0.240) (0.004) 4.79(5) (0.004) %)
0800, 3/20 (13.26)
0800, 3/20 11 12 2.93 0.1¢ 4.26(5) 3.04(5) &.79(5) 0.498(5) 0.193(5) None 160.2 1.37 2,477 1,058 418.3
to (0.39)  (0.44) (0.11)  (0.00&) | (0.270) (0.019) 3.58(5) (0.001) )
0800, 3/21 4.45(5)
(3.51)
‘0860, 3/21 9.7 11 2.06 0.10 3.74(5) 3.12(3) 4.45(5) 0.5348(3) 0.235(5) Rone 11.5 '} 1.36 2,488 1,059 419.7
to  |qo.3)  (0.41)  0.075) (0.008) | (0.242) (0.053) 4.09(5) (0.002)  (0.003) L
0800, 3/22 (10.87) >
1
0800, 3/22 9.6 11 2.14 0.09 4£.45(5) 3.11(5) 4.09(5) 0.582(53) 0,185(3) 0.613(3) 11.5 1.33 2,500 1,059 421.0
to (0.36)  (0.37)  (0.076) (0.003) | (0.286) (0.030) 3.98(5) (0.001) ) (0.024)
08006, 3/23 - o {10.79)
0800, 3/23 8.7 10 1.38 0.09 |4.21(5) 3.69(5) 3.98(5) 0.70L(5) 0.157¢5) Nome |10.6 | 1.23 2,510 1,060 {4222
to (0.26%  (0.32)  (0.045) (0.003) |(0.210) (0.095) 4.58(5) (0.002)  (0.003)
0800, 3/24 4,76(5)
(10.02) .
0800, 3/24 8.3 9.3 2.62 0.09 5.58(5) 3.35(5) 4.76¢5) 0.735(3) 0.145(3) None 12.1 1.19 2,523 1,060 423.4
to €0.26)  (0.30) (0.083) (0.003) | (0.328) (0.019) 3.59(5) (0.002)  (0.001)
0808, 3/25 {11.45)
0800, 3/25 8.4 8.7 2.20 0.09 14.08(5) 3.10(5) 3.59(5) 0.735(5) 0.196(5) None }13.1 | 1.18 2,536 1,060  |424.6
to (0.26)  (0.27)  (0.069) (0.003) |(0.214) (0.026) 4.30(5) (0.002)  (0.001)
0800, 3/26 12,58
0800, 3/26 8.8 8.1 2.66 .09 3.51(5) 3.32(5) 4.30(5) 0.327(5) 0,325(5) None 9.3 1.17 2,545 1,060 425 .8
to 1 (0.28)  (0.25) (0.083) (0.003) | (0.186) (0.026) 4.02(5) (0.001)  (0.001)
0800, 3/27 4.26(5)
(8.86)
080G, 3/27 8.0 7.7 2.55 8.09 3.43(5) 3.07(5) 4.25(5} D.566¢5) 0.152(5) None 13.3 1.15 2,558 1,061 426.9
to (0.25)  (0.24) (0.078) (0.003) | (0.184) (0.027) 3.29(5) (0.001)  (0.00L)
0800, 3/28 : {12.87)
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TABLE II, Rulison Radioactivity Release Estimates
IRADIOACTIVITY Iy DRY GaS TRITIUM IN WATER & HYDROCARBONS CUMULATIVE DATA
‘ Bulk Freeze Stored Bulk Frecze Stored Cumulatrive Cumulative
TIME }H 85¢r 203Hg , 148 Water Water Water Cond. Cond Cond. Total igas Flow Relerase Gas Flow
INTERVAL pCi/cec  plifec pCifm3 pCifece | pCifml pCi/ml  pCi/ml  pCi/ml pCi/ml pCi/fml 3 ) D A
(Ci) (i) (ci) (€D {(Ci) (i) (c1) i) (1) iy len | wdery Puecn  Preicis wicr)
1971
0800, 3/28 7.6 7.6 2.7 0.04 370053y 3.29(5) 3.29(5) 0.554(5) 0.099(5) None | 10.3 .22 2,569 1,061 428.1
to (0.25) (6.25) {0.088) (0.003){ (0.028} (0.013) 3.60(5) (*) (%)
0800, 3/29 2.77(5)
(9.74)
0800, 3/29 6.9 7.6 2.82 0.0% 3.74(5)  2.96(3) 2.77(3) OG.4B7(5) {.188(5) Hone | 10.5 1.24 2,379 1,061 429.4
to (0.23) (G.25) {0.0%4) {06.003)[ (0.298) (0.911) 3.87(3) (0.003) )
0800, 3/30 . {9.95)
0800, 3/30 7.9 7.3 2.42 0.0 3.76(5) 3.26(5) 3.B7{(5) 0.360(5) 0.179(5) None 9.4 1.23 2,588 1,061 430.6
to {0.26) (9.24) {0,079y (0.003)} {0.326) (0.035) 3.77(5) (0.003) (0.001) ’
0800, 3/31 {8.77}
0800, 3/31 6.7 7.3 1.64 0.09 3.69(5) 3.64(5) 3.77(5) 0.575¢(5) 0.153(5) None 8.2 1.21 2,597 1,062 431.8
to 0.22) {0.24) (0.053) (0.003)] (0.276) (0.038) 3.87(3) (0.002) {*)
0800, &4/1 . 4.35(5)
{7.63)
0800, 4/1 6.7 6.9 1.28 0.09 3.87(5) 3.19(5) 4.35(5) 0.497(5) 0.138(5) 0.050(5)}] 10.5| 1.18 2,607 1,062 433.0
to (0.21) (0.22) (0.040) (0.003y] (0.263) (0.011) 3.79(5) (0.002) (%} {0.028)
0800, &/2 (9.96)
080G, 4/2 6.4 6.5 1.35 0.08 3.65(5) 2.93(5) 3.79(5) 0.6534(3) 0.213(5) None | 12.1 1.17 2,619 1,062 434.2
to (0.20) {0.20) (0.042) (0.003)}} (0.203) (0.042) 4.80(5) (0.002) (*)
0800, 4/3 3.70(5)
{11.61)
0800, 4&/3 6.0 6.3 0.96 g.09 3.60(5) 4.40(5) 3.70(5) 0.187(5) 0.515(5) None | 11.7 1.20 2,631 1,062 435.4
to {0.19) {0.20) (0.031) (0.003)§ (0.254) (0.022) 3.40(3) (0.001) {0.001)
ORON, &[4 3.60(5)
(11.21)
0800, 4f4 6.6 6.1 .80 0.09 4.99(5) 1.98(5) 3.62(5) 0.474(5) 0.222(5) Rone 8.4 1.13 2,639 1,067 436.5
to (0.20) {0.18) * (0.02&) (0.003)| (C.341y (0.006) 3.84(5) (0.002}) {*)
0800, 475 ’ 4.45(5)
(7.83)

_09—



Page 8 of 10
TABLE 1. Rulison Radioactivity Release Estimates age © o pages

RADIOACTIVITY IN DRY GAS TRITIUM IN WATER & HYDROCARBONS CUMULATIVE DATA
Bulk Freeze  Stored  Bulk Freeze Stored Cumulafive Cumulative
TIME 3H SSK:' -ZOBHg 1":j(‘. Water Water Water Cond. Cond Cond. Total |Cas Flow Relamase Gas Flow
INTERVAL pCifec  pCifec pCifmd  pCifee | pCifml pCi/ml  pCi/ml  pCi/ml pCi/mi pCi/mi 3 0 ) T A |
€ ©i) gCi)  {ci) (1) (ci) (c1) (ci) €1y ©i) i mery  Preciy Prrein) M2CF)
1971 -
0800, 4f5 6.4 5.9 1.30 0.09 | 4.16(5) 2.58¢5) 4.45(5) 0.505(5) 0.202(5) None | 10.2 | 1.12 2,650 1.063 | 437.6
to (0.19)  {0.18)  (0.039) (0.003)] ¢0.288) (0.013) 3.66(5) (0.002) ™
0800, 4/6 (9.67)
0800, 4/6 6.4 5.5 0.73 (.09 3.96(5) 2.75(5) 4.71{3) 0.607(5) 0.370(5) None 10.9 1.11 2,660 1,063 438.7
to (6.19)  (0.16)  (0.022) (0.003)] (0.225) . (0.011) 3.80(5) (0.001) ) :
0800, &4/7 3.88(5)
(10.50)
0800, 4/7 5.3 5.1 1.76 B.09 3.86(5) 2.95(5) 3.88(5) 0.376(5) O.1715(5) None 9.0 1.09 2,669 1,063 439.8
to | (0.15) (0.15) (0.053) (0.003)| (0.269) (0.026) 4.47(5) (0.002)  (0.001)
0800, 4/8 (8.54)
0800, 4/8 4.9 4.8 1.25 0.0% 3.59(5) 2.72(3) 4.97(3) 0.519(5) 0.174(5) None 8.2 1.00 2,678 1,063 4408
to (0.14)  (0.13)  (0.038) (0.002)] (0.169) (0.032) 2.95(5) (0.00L) =)
0800, 4/9 : (7.82)
0800, 4/9 4.1 4.5 1.00 0.09 3.74(5) 3.32(5) 2.93(5) O0.714(5) 0.169(5) None 11.6 1.07 2,689 1,063 441 .9
to ¢0.12)  (0.13)  (0.029) (0.003y| (£.167) (0.025) 5.12(5) (0.002) (%)
{800, {&/10 (11.26) :
0800, 4/10 4.1 &5 1.47 0.09 | 4.11(5) 4.03(5) 5.12(5) 0.713(5) OG.188(5)  Nome { 10.4 | 1.06 2,700 1,063 | 442.9
to (0.12)  (0.13)  (0.042) (0.003)| (0.294) (0.028) 3.81(5) (0.002) *)
(08¢0, 4/11 3.43(5)
(9.95)
0800, 4/11 4.2 4.6 2.25 0.09 4.16(5) 3.30(5) 3.43(5) O0.755(5) 0.195(5) Hone 9.9 1.05 2,710 1,063 4440
to (0.12) (0.13) {0.063) {(0.003)| (0.280) (0.028) 3.87¢5) (0.002) R3S
j 0800, &4/12 {9.42)
| 0800, 4712 3.9 5.2 0.94 0.09 | 4.53(5) 1.96(5) 3.87(5) 0.694(5) 0.172(5) Nome | 10.4 | -1.03 2,720 1,064 | 445.0
to (0.11)  (0.12) (0.026) (0.003)| (0.214) ~ (0.011) 3.70(5) (0.00L) ™ :
0800, 4/13 3.70(5)
(10.93)

«lgm
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TABLE TII. Rulison Radicactivity Release Estimates

RADIOACTIVITY IN DRY GAS TRITIUM IN WATER & HYDROCARBONS CUMULATIVE DATA
. . Bulk Freeze Stored Bulk Freeze Btored Cumulative Cumelative
TIME 3y Bge | 203y, Lag Water  Water  Water  Cond. Cond Cond. |Total Jcas Flow Release Gas Flow
INTERVAL pRifee  pCifed pCi/m3  pCifec § pCifwl  pCifml  pCifml  pCi/ml pCi/ml pCi/mt | 3 5 A A
(€1) (C1y ()C3Y  (Ci) (i) €ty (1) i (C1) iy hen | adery Puen Proci M%cF)
T§7T
080C, 4713 3.9 4.0, 1.32 0.08 | 3.29¢5) 3.04(5) 3.70(5) 0.724(3) 0.162(5) None | 12.0 | 1.02 2,732 | 1,064 | 446.0
to ©.11)  (0.11) \ (0.036) (0.002)} (0.173) (0.019) 3.73(5) (0.001) %)
0800, 4714 , - 4.16(5)
\ (11.67)
0800, 4/1& 3.7 3.8 \ 1.06 0.08 { 3.45¢5) 3.01(5) 4.16(5) O.751(3) 0.181¢5)  Nome { 9.2 | 1.01 2,741 1,064 | 447.1
to (0.10)  (0.11) | (0.029) (C.002y| (0.147) (0.0l8) 2.37(5) (0.001) ™
0800, &4/15 i 2.14(5)
(8.27)
0800, 4715 3.7 1.8 1.38 0.08 1 4.92(5) 3.37(5) 2.14(5) 0.732(5) 0.172(5) Mone | 11.5 | 0.994 | 2,753 1,064 | 448.0
to (0.10)  (0.10)  (0.037) (0.002)} (0.242) (0.027) 3.93(5) (0.001)}  (0.001) P
0BOO, 4716 3.40(5) 5
4.19(5) '
- (11.16) .
0800, &/16 3.5 3.6 1.06 0.08 } 3.8B8(5) 3.35(5) 4.19(5) 0.582(5) 0.512(5) MNome | 7.4 | 0.985 | 2,760 1,064 | 449.0
to (0.09)  (0.10)  (0.027) (0.002)F (0.169) (0.024) 2.91(5) (0.001)  (0.002)
0800, &4/17 3.29¢5)
(7.12)
0800, 4/17 3.3 3.6 0.83 0.08 | 4.13{(5) 3.31(5) 3.29(5) D.676(5) 0.295(5) Tone | 7.9 | 0.968 | 2,768 1,064 | 450.0
to (0.09)  {0.09)  (0.021) (0.002)}} (0.209) (0.025) 3.55¢5) (0.001) (0.001)
0800, 4/18 ) 3.75(5)
{1.56)
0800, 4/18 1.4 3.5 1.34 0.08 | 3.82¢5) 3.53(3) 3.75(5) 0.542(5) 0.179(5) None | 11.2 | 0.948 | 2,779 1,064 | 451.0
to (0.09)  (0.09)  (0.034) (0.002)] (0.222) (0.005) 3.62(5) (0.001) (%)
0800, 4/19 4.46(5) i
. (10.88)
0800,4/19 1.3 3.4 1.20 0.08 | 4.00(5) 2.77(5) 4.46(5) 0.531(5) 0.140(5) Nome | 9.4 | 0.942 | 2,788 1,064 | 451.9
to (0.08)  (0.09)  (0.030) {(0.002)] (0.263) (0.013) 2.71(5) (0.001) *)
0800, 4/20 : 1.88(5)
(9.07)




TABLE II. Ruligson Radioactivity Release Estimates Page 10 of 10 pages

RADIOACTIVITY IN DRY GAS TRITIUM IN WATER & HYDROCARBONS CUMOLATIVE DATA
3 2 Bulk Freeze Stored Bulk Freeze Stered Cumulative Cumulative
TIME “H 85Kr 03Hg 1ag Water Water Water Cond. Cond Cond. Total iCas Flow Release Gas Flow
INTERVAL pCifce  pCifee  pli/m?  pCifec | pCifml pCi/ml  pCi/mi  pCifml pCi/ml pCi/ml 3y ] I T -
(©1) (€4) (Ci)  {€1) {ci) (1) (€1) (€i) (©1) iy hen L ofery Paen  Preen mécr)
1971 )
0800, 4/20 3.3 3.2 1.11 0.08 &.462¢3) 3.00(5) 1.88(5) 0.522(5) 0.135¢(5) Nome | E1.5 0.933 2,800 1,064 452.8
to (0.08) {0.08) (0.028) {(0.002)} {0.258) (¢0.008) 3.39(5) (0.00L) {G.001)
0800, 4/21 : i 3.95(5)
3.2G¢5)
{11.13)
0800, 47121 3.2 3.2 1.33 0.08 4£,05(5) &.08(5) 3.20(5) 0.583(3) 0.182(5) None 9.0 0.923 2,809 1,084 453.8
to (0.08) {0.08} (0.033) (0.002){ (0.224) (0.021) 3.45(3) (0.001) =~ (%
0800, 4/22 . 3.39(5)
(8.63)
1
0800, 4/22 3.3 2.9 1.05 0.08 3.61(5) 2.97(5) 3.52(5) wv.»a2(5) 0.177(5) None 9.1 0.908 2,818 1,064 454.7 (45 ]
to {0.083 (0.67) (0.025) (0.002) | (0.208) (0.007) 3.48(5) (0.001) {*} %o
0800, 4723 ©3.38(5)}
] (8.83)
0800, 4723 3.3 2.9 .61 0.08 3.64¢5) 1.94(5) 3.38(5) 0.530(5) 0.157(5) None 5.8 0.267 2,824 1,064 454.9
to .1 €0.02) (0.02) {0.00&) (0.002) { (0.037) (0.033) 3.13(5) (¥} {0.091) .
1500, 4/23 {5.78)
"Subtotals: 290 273 27.5 0.835 319 8.79 872 0.887 0.672 0.052 |[.1,451 233
Totals to Datfe: 1,153 1,064 108 =2.4 2,824 455
NOTE: Values in ( )} after concentrjations are powers of 10; e.g., 4.66(5) = 4.66 x 105
{*) = <0.0005 Ci




TABLE IIY. ON-SITE RADIATION SURVETLLANCE
ATMOSPHERIC SAMPLES ABOVE BACKCROUND (EIC)

“54-

#Net Tritium Concentrations

Page 1 of 2

(pCi/ml) (pCi/m3)
Sample Collection Period {moisture) (air)
0800, 2/2 to 0800, 2/3/71 2.1 3.5
0800, 2/3 to 0800, 2/4/71 7.0 5.6
0800, 2/4 to 0800, 2/5/71 13 8.0
0800, 2/5 to 0800, 2/6/71 15 8.8
0800, 2/6 to 0800, 2/7/71 25 13
0800, 2/7 to 0800, 2/8/71. 27 9.2
0800, 2/8 to 0800, 2/9/71 19 3.0
0800, 2/9 to 0800, 2/10/71 45 36
0800, 2/10 to 0800, 2/11/71 22 24
0800, 2/11 to 0800, 2/12/71 47 45
0800, 2/12 to 0800, 2/13/71 75 72
0800, 2/13 to 0800, 2/14/71 14 15
0800, 2/14 to 0800, 2/15/71 25 27
0800, 2/15 to 0800, 2/16/71 33 49
0800, 2/16 to 0800, 2/17/71 7.6 7.4
0800, 2/17 to 0BOC, 2/18/71 3.8 7.3
0800, 2/18 to 0800, 2/19/71 2.5 3.9
0800, 2/19 to 0800, 2/20/71 6.0 8.5
0800, 2/20 to 0800, 2/21/71 6.8 6.5
0800, 2/21 to 0800, 2/22/71 5.2 L4
0800, 2/22 to 0800, 2/23/71L 53 14
0800, 2/23 to 0800, 2/24/71 28 11
0800, 2/24 to 0800, 2/25/71 24 13
0800, 2/25 to 0800, 2/26/71 30 21
0800, 2/26 to 0800, .2/27/71 147 72
0800, 2/27 to 0800, 2/28/71 32 11
0800, 2/28 to 0800, 3/1/71 192 82
0800, 3/1 to 08006, 3/2/71 12 4.6
0800, 3/2 to 0800, 3/3/71 38 13
0800, 3/3 to 0800, 3/4/71 35 13
0800, 3/4 to 0800, 3/5/71 17 19
0800, 3/5 to 0800, 3/6/71 4.8 2.7
0800, 3/6 to 0800, 3/7/71 8.3 2.8
0800, 3/7 to 0800, 3/8/71 28 16
0800, 3/8 to 080G, 3/9/71 L4 12
0800, 3/9 to 0800, 3/10/71 6.6 4.7
0800, 3/10 to 0800, 3/11/71 6.9 7.3
0800, 3/11 to 0800, 3/12/71 6.5 8.1
0800, 3/12 to 0800, 3/13/71 3.9 5.2
0800, 3/13 to 0800, 3/14/71 2.1 1.9
0800, 3/14 to 0800, 3/15/71 12 3.5
0800, 3/15 to 0800, 3/16/71 14 14
0800, 3/16 to 0800, 3/17/71 8.8 7.6
0800, 3/17 to 0800, 3/18/71 18 12
0800, 3/18 to 0800, 3/19/71 20 8.1



TABLE IIT, ON~SITE RADIATION SURVEILLANCE
ATMOSPHERIC SAMPLES ABOVE- BACKGROUND (EIC)
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#Net Tritium Concentrations

Page 2 of 2

(pCi/ml) (pCi/m3)

Sample Collectilon Period {moisture) (air)
0800, 3/19 to 0800, 3/20/71 8.0 4.3
0800, 3/20 to 0800, 3/21/71 15 - 9.5
0800, 3/21 to 0800, 3/22/71 8.8 6.8
0800, 3/22 to 0800, 3/23/71 25 8.3
0800, 3/23 to 0800, 3/24/71 20 26
0800, 3/24 to 0800, 3/25/71 T 13 23
0800, 3/25 to 0800, 3/26/71 8.4 11
0800, 3/26 to 0800, 3/27/71 1l 16
0800, 3/27 to 0800, 3/28/71% 41 37
0800, 3/28 to 0800, 3/29/71 23 24
0800, 3/29 to 0800, 3/30/7% 9.6 9.4
0800, 3/30 to 0800, 3/31/71 12 9.5
0800, 3/31 to 0800, 4/1/71 16 7.8
0800, 4/1 ro 0800, 4/2/71 26 16
0800, 4/2 to 0800, 4/3/71 50 B.4
0800, 4/3 to 0800, 4/4/71 87 59
0800, 4/4 to 0800, 4/5/71 26 17
0800, 4/5 to 0B0O, 4/6/71 33 8.2
0800, 4/6 to 0800, 4/7/71 15 11
0800, 4/7 to 0800, 4/8/71 3.6 2.0
0800, &4/8 ro 0800, &4/9/71 24 37
0800, 4/9 to 0800, 4/10/71 8.9 7.5
0800, 4/10 to 0800, &4/11/71 16 12
0800, 4/11 to 0800, 4/12/71 24 17
0800, 4/12 to 080D, 4/13/71 59 60
0800, 4/13 to 0800, 4/14/71 22 31
0800, 4/14 to 0800, 4/15/71 9.1 15
0800, 4/15 to 0800, 4/16/71 26 - 53
0800, 4/16 to 0800, 4/17/71 9.5 16
0800, &/17 to 0800, 4/18/71 15 18
0800, 4/18 to 0800, 4/19/71 12 23
0800, 4/19 to 0BGO, 4/2G/71 16 21
0800, 4/20 to 0800, 4/21/71 24 35
0800, 4/21 to 0800, 4/22/71 16 29
0800, 4/22 to 0800, 4/23/71 12 19
0800, 4/23 to 0800, 4/24/71 12 23

*Corrected for

van.,

Note:

1 pCi/ml of 3H background in atmospheric.moisture at Access Control

The wvalidity of the pCi/m3 values for this report has been questioned
due teo sampling technique.

more than an order—of-magnitude.

It is probable that the
actual figures will be somewhat higher, but should not exceed these values by
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TABLE 1V, ON-~SITE RADIATION SURVEILLANCE -~ ENVIRONMENTAL SAMPLES ABOVE BACKGROUND

(Page 1 of 2 )

Sample Net Tritium Concentrations
Collection _ Type of {(pCi/ml)
Period Location Sample (moisture)}
0830, 2/3/71 SE of stack Snow* 177
0835, 2/3/71 N of stack Snow 90
0840, 2/3/71 § of stack Snow , 12
0845, 2/3/71 E of stack Snow 61
0850, 2/3/71 W of stack Snow 14
1000, 2/4/71 N of stack Snow 21
1000, 2/4/71 S of stack Snow 147
1000, 2/4/71 £ of stack Snow 145
1000, 2/4/71 W of stack Snow 98
1015, 2/11/71 N of stack Snow 166
1020, 2/11/71 S of stack © Snow 178
1025, 2/11/71 E of stack Snow 160
1040, 2/11/71 W of stack . Snow 4
0900, 2/1s/71 N of stack Snow 16
0945, 2/15/71 S of stack Snow ‘ 64
0930, 2/15/71 E of stack Snow 134
0935, 2/15/71 W of stack Snow ' 52
090G, 2/171/71 N of stack Snow 244
0905, 2/171/71 S of stack Snow : 54
0910, 2/17/71 E of stack Snow 26
0915, 2/17/71 W of stack Snow’ 180
0905, 2/18/71 N of stack Snow 108
0300, 2/18/71 S of stack Snow : 95
0910, 2/18/71 E of stack Snow . 235
0920, 2/18/71 W of stack Snow 37
0930, 2/19/71 SW of stack Snow 339
1345, 2/19/71 N of stack - Snow 2
1340, 2/19/71 S of stack Snow ‘ 80
1400, 2/19/71 . E of stack Snow o 291
1350, 2/19/71 W of stack Snow 105
0810, 2/20/71 N of stack Snow 579
{0800, 2/20/71 S of stack Snow 370
0805, 2/20/7% E of stack’ Snow : 921
0815, 2/20/71 W of stack Snow 761
1010, 2/26/71 N of stack Snow ' 515
1015, 2/26/71 § of stack Snow 88
1020, 2/26/71 E of stack Snow 490
1025, 2/26/71 W of stack Snow 39
2/71 NE of stadk Porecupine 160-180(120-130 pCi/gm wed
2771 NE of stack Porcupine 34-38(24-29 pCi/em wet)

Note: These animals grazed directly under the stack in an area of highest surface deposition
of tritium for several days before being collected.
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TABLE 1V, ON-SITE RADIATION SURVEILLANCE - ENVIRONMENTAL SAMPLES ABOVE BACKGROUND

{(Page 2 of 2 )

Sample : Net Tritium Concentrations
Collection Type of - (pCi/ml)
Period Location . Sample {Moisture)
1035, 3/5/7 N of stack Snow# 94
1025, 3/5/71 S of stack Snow 41
1040, 3/5/71 E of stack Snow 237
1030, 3/5/71 W of stack Snow ‘ 26
1105, 3/6/71 ‘N of stack Snow 146
11206, 3/6/71 S of stack Snow 282
1110, 3/6/71 E of stack Snow 267
1100, 3/6/71 W of stack Snow _ g8l
1140, 3/9/71 N of stack Snow 218
1130, 3/9/71 5 of stack Snow 152
1135, 3/9/71 E of stack Snow 284
1145, 3/9/71 W of stack Snow 874
0930, 3/14/71 N of stack Snow 116
0935, 3/14/71 S of stack Snow 264
0940, 3/14/71 E of stack Snow ' 270
0945, 3/14/71 W of stack Snow 134
1050, 3/16/71 N of stack Snow . 204
1055, 3/16/71 S of stack : Snow 450
1100, 3/16/71 E of stack Snow 777
1105, 3/16/71 W of stack Snow 265
1056, 3/25/71 N of stack Snow 108 -
1040, 3/25/71 S of stack Snow 118
1045, 3/25/71 E of stack Suow 148
1055, 3/25/71 W of stack Snow ' - 253
0945, 4/19/71 N of stack Snow 301
0950, 4/19/71 S of stack Snow 250
0955, 4/19/71 E of stack Snow 81
1000, 4/19/71 W of stack Snow 468
0945, 4/20/71 N of stack Snow 497
0950, 4/20/71 S of stack Stiow 103
0955, 4/20/7%L E of stack Snow 101
1000, 4/20/71 W of stack Snow S99
0900, 4/21/71 N of stack Snow 278
0905, &4/21/71 S of stack Snow ‘ 20
0910, 4/21/71 E of stack Snow 59
0915, 4/21/71 W of stack Snow 34

* All snow samples collected on a 20-yard radius around the flare stack unless
otherwise noted.
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TABLE V. ,
{Page 1 of 10)

OFF-SITE RADTATION SURVEILLANCE - ATMOSPHERIC SAMPLES ABOVE BACKGROUND

Radiocactivity Concentrations

Sample Location, Heading, Net n Net “-Kr Atmospheric
Collection and Distance from (pCi/ml}) (pCi/m3) (pCilm3) bPilution
Period flare {degrees & miles} Type of Sample {moisture) {air) (aiv) Factor hk
1050, 2/3 to Latham Ranch, = 250°, Pixed molysieve* 0.9 0.5 "4 x 108
1030, 2/5/71 = 15 miles samp Le
1145, 2/3 to Clem Ranch, = 340°, Fixed molysieve 1.4 2.0 "1 x 108
1055, 2/5/71 =3.,5 miles sample ‘

0925, 2/3 to Griffith Ranch, =170°, Fixed molysieve 1.0 1.9 ~1x 108
0850, 2/5/71 =11 miles sample

(2/2 - 2/5/71) Total Samples Collected: 14 (11 were background)
1045, 2/5 to Latham Ranch, ¥ 250°, Fixed molysieve 2.3 1.0 ~2 % 108
1045, 2/7/71 *15 miles sample L
: 7 ) o

1145, 2/5 to Grand Valley, = 300°, Fixed molysieve 2.4 1.6 ~1x 108 !
1135, 2/7/71 = 7.0 miles sanple

1100, 2/5 to Clem Ranch, = 340°, Fixed molysieve 1.1 1.0 - -2 x 108
1120, 2/7/71 = 3.5 miles sample

1212, 2/5 to Duplice Ranch, =320°, Fixed molysieve 1.0 1.0 -2 x 108
(1210, 2/7/71 = 4,0 miles sample

0945, 2/5 to Rifle, =40°, Fixed molysieve 0.8 1.2 ~2 x 108
1015, 2/7/71 =13 miles sample :

0900, 2/5 to Jackett Ranch, =90°, Fixed molysieve 1.2 1.1 T2 x 108
0930, 2/7/71 =17 miles sample.

0905, 2/5 to Griffith Ranch, =170° Fixed molysieve

0920, 2/7/71

=11 miles sample

(2/5 - 2/7/71) Total Samples Collected:

1.3 1.2 ~2 x 108

7 (None were background)



TABLE V. OFF-5ITE RADIATION SURVEILLANCE - ATMOSPHERIC SAMFLES ABOVE BACKGROUND

{Page 2 of 10)
Radivactivity Concentrations

Sample Location, Heading, Net 3H Net 87gy Atmospheric
Collection and Distance from {pCi/ml} {pCi/m3) (pC:LIm?’) Dilution
Period flare (degrges & miles) Type of Samle (moisture) {air) (air) Factor

b -1150, 2/7 to Grand Valley, =300 ° Fixed molysieve 0.7 0.8 ~3x 108
1105, 2/9/71 = 7.0 miles sample

D -1130, 2/7 to Clem Ranch, = 340°, Fixed molysieve 0.8 1.4 ~1 x 108
1215, 2/9/71 = 3,5 miles . sample

B -0945, 2/7 to Jackett Ranch, = 90°, Fixed molysieve 0.8 1.1 - ~2x 108
0935, 2/9/71 =17 miles sample

D - 0930, 2/7 to Griffith Ranch, =17G°, Fixed molysieve 0.7 1.0 ~2 x 108
0900, 2/9/71 =11 miles sample
2105 to 2305, C.P, Pad, =340°, Portable molysieve 4.3 7.0 “3x 100 ¢,
2/8/71 =2,5 miles sample P
2050 to 2240, Station D-11, =340°, Portable molysieve 2.1 4.0 "5 x 107
2/8/71 =4,3 miles _ samp le '
2128 ro 2200, C.P. Pad, *340°, Portable conpressed - - 15 “ 4 x 106
Z/8/7L =2.5 miles air sample

(2/7 - 2/9/71) Total Samples Collected: 10 {2 were background, 1 had inmsufficient
moisture for analysis)

B- 1115, 2/9 to Grand Valley, = 300°, Fixed molysieve 1.0 1.4 -1 x 108
1020, 2/11/71 =7,0 miles sample

D~ 1220, 2/9 to Clem Ranch, = 340°, Fixed molysieve 1.2 1.6 -1 x 108
1145, 2/11/71 = 3.5 miles sample ' .

D - 1222, 2/9 to Duplice Ranch, =320°, Fixed molysieve 2.0 1.5 5 x 107

1100, 2/11/71 =4,0 miles sample



TABLE V.,
{Page 3 of 10

OFF-SITE RADIATION SURVEILLANCE - ATMOSPHERIC SAMPLES ABOVE BACKCROUND

Radloactivity Concentrations

Sample Location, Heading, Net 31 Net 83%r Atmospheric
Collzrtion and Distance from ‘ (pCi/fml} (pCi/m3) (pCi/m>) Dilution
Perioad flare {dczvees & miles) Type of Sample (moisture)  (air) (2ir) Factor
0940, 2/9 to Jackett Rauch, = 90°, Fixed molysieve 0.8 1.2 ~1 x 108
1015, 2/11/71 =17 miles sample
0915, 2/9 to Griffith Ranch, =170°, Fixed molysgieve 0.8 1.6 1 x 108
1030, 2/11/71 =11 miles sample
2250 to 2320, C.P. Pad, = 340°, Portable compressed . - 5 "1 x 107
2/16/71 =2.5 miles air sample

(2/9 - 2/11/71) Total Samples Collected: 10 (4 were background)
1310, 2/11 to Latham Ranch, =250 °, Fixed molysieve 1.2 0.8 2 x 108
1125, 2/13/71 = 15 miles sample
1050, 2/11 to Grand Valley, = 300°, Fixed molysieve 0.8 0.9 -2 x 108
1100, 2/13/71 = 7.0 miles sample
1155, 2/11 to Clem Ranch, = 340°, Fixed molysieve 2.4 4.5 ~ 4 x 107
1100, 2/13/71 = 3,5 miles sample
1110, 2/11 to Duplice Ranch, = 320°, Fixed molysieve 1.0 1.6 -1 x 10%
1046, 2/13/71 = 4,0 miles sample
0415 to 0600 C.P. Pad, = 340°, Portable molysieve 11 17 "1 x 107
2/12/71 = 2.5 miles sample
0453 to 0522, C.P. Pad, = 340°, Portable compressed .
2/12/71 = 2,5 miles air sample - - 11 T 5% 10

(2/11 - 2/13/71) Total

Samples Collected:

10 (4 were background)

wogm



TARLE V. OFF<SITE RADIATION SURVEILLANCE - ATMOSPHERIC SAMPLES ABOVE BACKCROUND
{Page 4 of 10) '

Radioactivity Concentrations

Sample Location, Heading, ) Net SH Net SSKr Atmospheric
Collection and Distance from (pCijfml} (pCi/m3} {pCifmj} Dilation
Period flare (degrees & miles) Type of Sample {moisture} {air) {air} ] " Factor
1130, 2/13 eo Latham Ranch, = 250°,- Fixed molysieve - 1.8 1.2 T1X 108
1040, 2/15/71 = 15 miles ] sample .
1105, 2/13 to Clem Ranch, = 340°, Fixed molysieve 0.6 1.3 1 x 108
1055, 2/15/71 = 3,5 miles sample

(2/13 - 2/15/71) Total Samples Collected: 7 {5 were background)

1050, 2/15 te Latham Ranch, = 250°, Fixed molysieve 0.9 0.4 : ~ 4 x 108
G905, 2/17/71 = 15 miles sample
(2/15 - 2/17/71) Total Samples Collected: 7 {6 were background)

(2717 - 2/21/71) Total Samples Collected: 14 (12 were background, 1 had insufficient
moisture for analysis)

1235, 2/21 to Clem Ramch, = 340°, Fixed molysieve 3.4 2.2 C -9 x 107
1140, 2/23/71 = 3.5 miles sample
1300, 2/21 to Duplice Ranch, = 320°, Fized molysieve 0.9 0.7 ~ 3 x 108
1200, 2/23/71 = 4,0 miles sample
1500, 2/21 to Griffith Ranch, = 1709, Fixed molysieve 1.2 0.9 -2 x 108
1435, 2/23/71 = 11 miles sample

(2/21 - 2/23/71) Total Samples Collected: 7 (3 were background, 1 had insufficient
moisture for analysis) )

1145, 2/23 to ‘Clem Ranch, = 340°, Fixed molysieve 1.4 2.2 -~ 8 x 107
1130, 2/25/71 = 3.5 miles sample

- i.g—



TABLE V.

{Page 5 of 10}

Sample ) Location, Heading, . ’ Net M Net 39ky Atmospheric
Collection and Distance from : {pCi/ml) {pCi/m>) (pCi/m33 Dilution
Period flare (degrees & miles) Iype of Sample {moisture}  {air) (airy Factor

OFF-SITE RADIATION SURVEILLANCE - ATMOSPHERIC SAMPLES ABOVE BACKCROUND

Radioactivity Concentraiions

1132, 2/25 to
1320, 2/27/71

0610 to 0810,
2/27/71

0625 to 0825,
2/27/11

0652 to 0725,
2/27/71

1325, 2/27 to
1235, 3/1/7t

1310, 3/1 to
1015, 3/3/71

1240, 3/1 to
0920, 3/3/71

0736, 3/1 to
0750, 3/3/71

(2/23 ~ 2/25/71) Total Samples Collected: 7 (5 were background, 1 had insufficient
moisture for analysis)

Clem Ranch, = 340¢°, tixed molysieve 0.9 1.0 -
= 3.5 miles sample

C.P. Pad, = 340°, Portable molysieve 31 23 -
~ 2.5 miles sample

Station D-11, = 340°, Portable molysieve 1.2 1.2 -
= 4,3 miles sample

€. P. Pad, = 340°, Portable compressed - - & -
= 2.5 miles air sample

{2/25 - 2/27/71) Total Samples Collected: 10 (5 were background, 1 had insufficient
moisture for analysis)

Clem Ranch, = 340°, Fixed molysieve 1.7 1.4 -
= 3,5 miles sample

(2/27 - 3/1/71) Total Samples Collected: 7 (5 were background, 1 had insufficient
moisture for analysis)

Crand Valley, =~ 300°, Fixed molysieve 6.8 0.4 -
= 7.0 miles ’ sample -

- Clem Ranch, = 340° Fixed molysieve 2.6 : 2.3 ~
= 3.5 miles gample

Jackett Ranch, * 90°, Fixed molysieve 0.8 0.8 -
=17 miles sample

x

108

108



TABLE V.

{Page 6 of 10}

OFF=SITE RADIATION SURVEILLANCE - ATMOSPHERIC SAMPLES ABOVE BACKCROUND

Radioactivity Concentrations

Sample Lecation, Heading, Net 3H Atmospheric
Collection and Distance from {pCi/ml} (pCi/m3) (pCilm3) Dilution
Period flare (degrees & miles) Type of Sample (moisture) {air) Factor
1435, 3/1 to Griffith Ranch, = 170°, Fixed molysieve 0.6 0.5 ~ 4 x 108
1140, 3/3/71 = 11 miles sample
(3/1 - 3/3/71) Totél Samples Collected: 7 (2 were background, 1 had insufficient
moisture for analysis) 3
0945, 3/3 to Duplice Ranch, = 320°, Fixed molysieve 0.6 0.6 - & x 108
1305, 3/5/71 z 4,0 miles sample
0830, 3/3 to Rifle, = 40°, Fixed molysieve 0.8 1.7 -1 x 108
0850, 3/5/71 = 13 miles sample
1145, 3/3 to Griffith Raunch, = 170°, Fixed molysieve 0.6 G.6 ~ 4 x 108 &
1500, 3/5/71 = 11 miles sample e
(3/3 - 3/5/71) Total Samples Collected: 7 (3 were background, 1 had insufficient
moisture for analysis)
1255, 3/5 to Clem Ranch, = 340°, Fixed molysieve 2.3 2.2 ~ 1 x 108
1035, 3/7/71 > 3.5 miles sample
1315, 3/5 to Duplice Ranch, = 320°, Fixed molysieve 0.7 0.5 ~ 6 x 108
1055, 3/7/71 = 4.0 miles sample
1510, 3/5 to Griffith Ranch, =170°, Fixed molysieve 1.1 0.6 -5 x 108
1400, 3/7/71 = 11 miles sample
(3/5 - 3/7/71) Total Samples Collected: 7 (3 were background, 1 had insufficient
moisture for analysis)
1040, 3/7 to Clem Ranch, =340°, Fixed molysieve 1.2 1.7 - 2 x 108

1230, 3/9/71

~3.5 miles sample

(3/7 - 3/9/71) Total Samples Collected: 7 (3 were background, 1 had insufficient

moisture for analysis)



TABLE V.
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OFF-SITE RADIATION SURVEILLANCE - ATMOSPHERIC SAMPLES ABOVE BACKCROUND

Radioactivity Concentrations

Sample Location, Heading, Net 3m Net 83gy Atmospheric
Eol}ection and Distance from ‘ : {pCi/mi) (pCi/m3) (pCL/m”} Dilution
Tericd flare ‘degrees & miles) Twpe of Sample {moistnre) {(air) (air) Factor
0745, 3/9 to Griffith Ranch, = 170°, Fixed molysieve ' 0.9 i.1 ~ 3 x 108
1345, 3/11/71 = 11 miles sample

(3/9 - 3/11/71) Total Samples Collected: 7 (6 were background)
0500 to 0700, C.P. Pad, = 340°, Portable molysieve 0.8 1.9 T1x 108
3/13/71 ¥ 2.5 miles sample

(3/11 - 3/13/71) Total Samples Collected: 10 (9 were background)
1155, 3/17 to Clem Ranch, = 340°, Fixed molysieve 1.8 1.0 ~ 4 x 108
1240, 3/19/71 = 3.5 miles sample
0712 to 0912, C.P. Pad, = 340°, Portable molysieve 12 15 -3 x 107
3/198/71 = 2,5 miles sample
0750 to 0950, Reese Residence, Portable molysieve 2.9 4.4 ~ 1 x 108
3/19/71 = 340°, = 3.5 miles sample
0814 to 1014, Station D-5, = 303°, Portable molysieve 1.3 1.9 ~ 3 x 108
3/19/71 = 4 miles -sample
0807 to 1007, Station D-14, » 345°, Portable molysieve 0.6 1.2 ~ & x 108
3/19/71 = 4 miles sample :
0730 to 0930, Clem Ranch, = 340°, Portable molysieve 0.8 1.2 - 4 x 108
3/19/71 = 3.5 miles sample
1545 to 1745, Station D-35, = 110°, Portable molysieve 1.7 2.3 ~ 2 x 108
3/19/71 = 16 miles sample
1522 o 1722, Station D37, = 120°, Portable_molysieve 1.2 1.7 -3 x 108

“3f19/71

= 15 miles

sample

.-tg-.
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OFF-SITE RADIATION SURVEILLANCE - ATMOSPHERIC SAMPLES ABOVE BACKCROUND

Radioactivity Concentrations

Sample Location, Heading, Net 3n Net 8%gr Atwmospheric
Collection and Distance from {pCi./ml) (pc1/m3) (9(:1/;“3) Dilution
Period flare (degrees & miles) Type of Sample {moisture} (air) {air) Factor
1502 to 1702, Station D-39, = 130°, Portable molysieve 1.6 2.3 ~ 2 x 108
3/19/71 = 14 . miles sample
0849 to 0915, Reese Residence, = 340°, Portable compressed 3.2 18 9 "3 107
3/19/71 = 3.5 miles air sample '
0703, 3/1%/71 = NE of flare, = 1 mile ‘Aircraft "grab" - - 6 -
(10,700" MSL) sample
3/13 - 3/19/71) Total Samples Collected: 38 (27 were background)
1309, 3/19 to Clem Ranch, = 340°, Fixed molysieve 5.3 4.0 - 8 x 107
1205, 3/21/71 * 3.5 miles sample
1225, 3/19/71 Duplice Ranch, = 320°, Fixed molysieve 0.7 0.4 ~ 8 x 108
1140, 3/21/71 = 4,0 miles sample
(3/19 -~ 3/21/71) Total Samples Collected: 7 (5 were background)
(3/21 ~ 3/27/71) Total Samples (Collected: 17 (All were background)
1115, 3/27 to Clem Ranch, = 340°, Fixed molysieve 2.4 1.9 =2 x 108
1130, 3/29/71 = 3.5 miles sample
1165, 3/29 to Grand Valley, = 300°, Fixed molysieve 0.9 0.7 ~ 5 x 108
1200, 3/31/71 = 7,0 miles gsample
1135, 3/29 to Clem Ranch, = 340°, Fixed molysieve 1.8 1.3 v 2 x 108
1050, 3/31/71 = 3.5 miles sample
1120, 3/29 to Duplice Ranch, = 320°, Fixed molysicve 1.1 0.9 ~3 x 108
1125, 3/31/71 = 4.0 miles sample

msg—
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V.

OFF=-SITE RADIATION SURVEILLANCE -~ ATMOSPHERIC SAMPLES ABCVE BACKCGROUND

Radiocactivity Concentrations

Sample Location, Heading, Net SH Net SSKr Atmospheric
Collzceion and Distance from {pCi/ml} (pCi/'m3) (pCi_fm3} Dilution
Period flare (degrees & miles) Type of Sample {moisture} (air) (air} Factor
0900, 3/29 to Rifla, = 40°, 13 miles Fixed molysieve 6.6 0.6 ~ 5 x 108
1035, 3/31/71 sample '
(3/27 - 3/31/71) Total Samples: 8 (3 were background)
1110, 3/31 to Clem Ranch, = 3400, Fixed molysieve 3.2 1.8 T2 108
1055, 4/2/71 = 3.5 wiles gample
1105, 4/2 to Clem Ranch, = 3400, Fixed molysieve . 2.8 1.6 T2 108
1040, 4/4/71 = 3.5 miles sample
1125, 4/2 to Duplice Ranch, = 320°, Fired molysieve 1.9 1.4 “3x 108 ¢
1100, 4/4/71 = 4,0 miles sample o
(3/31 - 4/4/71) Total Samples Collected: B8 (5 were background)
1120, 4/4 to ‘Clem Ranch, = 340°, Fixed molysieve 3.1 1.2 “2 x 108
1125, 4/6/71 = 3.5 miles sample
1130, 4/6 to Clem Ranch, = 340°, Fixed molysieve 2.9 1.7 -2 x 108
1130, 4/8/71 = 3,5 miies ‘sample
(4/4 - 4/8/71) Total Samples Collected: 8 (6 were background)
1130, 4/10 to Clem Ranch, = 340° Fixed molysieve 1.7 0.8 ~ 4 x 108
1030, 4/12/71 = 3.3 miles sample
1060, 4/12 to Clem Ranch, =340 °5 Fixed molysieve 1.8 1.2 -3 x 108
1040, 4714771 = 3.5 miles sample

{4/8 - 4/23/71) Total Samples Collected: . 32 (30 were background)



TABLE V
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OFF-SITE RADIATION SURVEILLANCE - ATMOSPHERIC SAMPLES ABOVE BACKGROUND

Radicactivity Concentrations

Inciuded in

Sample Location, Heading, Net H Net B?Kr Atmospheric
Collection and Distance from {p€i/fmi) (pCi/m3) (pCi]m3) Dilution
Pericd flare {(degrees & miles)} Type of Sample (moisture)  {air} (aix} Factor
Total Samples Collected During Flaring: 274 ( > 153 were background;
' 10 had insufficient moisture
for analysis)
D - prefix indicates doubtful if really above background; near upper range of background samples.

due to uncertainty as to practical upper limit on 34 background.

*  Molysieve is a colloquialism for molecular sieve.

#% Dilution factors based on total 34 curies released {gas + water) during each sampling. While this
was not done in earlier reports, it became necessary during the third production test since the k|

in the water reintroduced into the flare accounted for most of the total 3H released.

-Lg-
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TABLE VI, OFF-STTE RADIATION SURVEILLANCE -~ ENVIRONMENTAL SAMPLES

(Page 1 of 4 )

Sample Location, Heading, Net Tritium

Collection and Distance from Type of Concentrations

Period Flare (degrees & miles) Sample {pCi/ml moisture)

2000, 2/3/711 N.W. of Test Well Snow 4.8
= 0,1 mile

1305, 2/5/71 N.W. of Test Well, 1.3
= 0.1 mile

1310, 2/5/71 N.W. of Test Well, Snow 2.1
= 0,25 mile '

1315, 2/5/71 N.W. of Test Well, Snow ' 1.9
= 0.5 mile

1250, 2/7/71 N.W. of Test Well, Snow 7 4.0
=~ 0,1 mile

1255, 2/7/71 N.W. of Test Well, Snow 2.9
= 0.25 mile

1415, 2/8/711 N.W. of Test Well, Snow 6.6
= 0.1 mile

2130, 2/15/71 N.W, of Test Well, Snow : 2.3
= 3,25 mile

1015, 2/20/71 K.W. of Test Well, Snow 9.0
= 0.1 aile

1020, 2/20/71 N.W. of Test Well, Snow 2.8
= (3,25 mile ‘

1025, 2/20/71 N.W. of Test Well, Snow 1.5
= 0.5 mile

1135, 2/:21/711 N.W. of Test Well, Snow 20
= 0.3 mile

1140, 2/21/71 N.W. of Test Well, Snow 11
= 0,25 mile

1145, 2/21/71 N.W. of Test Well, Snow 2.3
= 0.5 mile

1045, 2/24/71 N.W. of Test Well, Snow ¥}
= (.1 mile

1050, 2/24/71 N.W. of Test Well, Snow 1.7

0.25 mile

i



TABLE VI.
(Page 2 of 4 )
Sample

Collection
Period

QFF~SITE RADIATION SURVEILLANCE -~ ENVIRONMENTAL SAMPLES

Location, Heading
and Distance from

Flare {(deprees & miles)

Type of
Sample

Net Tritium
Concentrations
(pCi/ml moisture)

1055, 2/24/71
1155, 2/24/71
2400, 2/28/71
2400, 2/28/71.
2600, 2/28/71
2400,l2/28/71
1105, 3/6/71

1255, 3/14/71
1220, 3/16/71
1225, 3/16/71
1255, 4/18/71
1300, 4/18/71
1305, 4/18/71
1000, 4/20/71

10035, 4/20/71

P

-4

N.W. of Test Well,
= 0,5 mile

N.W. of Test Well,
= 2 miles (Plot 2)

N.W. of Test Well,
= 0.1 mile

13-

M. of Test Well,
0.25 mile

N.W. of Test Well,
= 3,5 mile

N.W. of Test Well,
= 1 mile (Plot 1)

W, of Test Well,
0.1 mile

1A

=

M. of Test Well,
1 mile (Plot 1)

14

2

W. of Test Well,
0.1 mile

]

N.¥W. of Test Well,
= 0.25 mile
.W. of Test Well,
0.1 mile

W, of Test Well,
0.25 mile

w =

=4

-W. of Test Well,
0.5 miie

i

M. of Test Well,
0.1 mile

1

=4

.W. of Test Well,
0.25 mile

[t

Snow

Snow

Snow

Snow

Snow

Snow

Snow

Snow

Snow

Snow

Snow

Stiow

Snow

Snow

Snow

1.8
1.8
9.0
2.8
2.0
2.1
1.2
5.0
3.7
2.2
5.7
16
4.1
3.1

2.0



TABLE VI.
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(Page 3 of 4 )

OFF~SITE RADIATION SURVEILLANCE -~ ENVIRONMENTAL SAMPLES

= 4 miles

(2/3 =~ 4/26/71) Total Precipitation Samples (Snow and Rain) Collected:

(188 were background)

* Collected 3 days after the end of flaring

Samplel Location, Heading, : Net Tritium
Collection and Distance from Type of Concentrations
Period Flare (degrees & miles) Sample (pCi/mil moisture)
1015, 4/20/71 N.W. of Test Well, Snow 1.9
= 0.5 mile
* 1315, 4/26/71 Duplice Ranch, = 320°, Snow 1.5

221

(2/2 - 4/30/71) Total Water Samples Collected:

Battlement Creek: 69

121 (All were background)

18 Domestic water supplies surrounding Rulison (out to a

distance of 15 miles): 52

(2/2 - 4/30/7L) Total Milk Samples Collected:

26 (All were background)

{10 Ranches out to 18 miles from Rulisen Site)

2727771

1020, Sily, = 60°, 19 miles Vegetation sample 2.0 (0.9 pCifgm wet)
1105, 4/28/71 N.W. of Test Well, Vegetation sample 5.9 (3.7 pCi/egm wet)
‘ = 310°, = 0.25 mile
1140, 4/28/71 ‘N.W. of Test Well, Vegetation sample 2.2 (0.9 pCi/gm wet)
¥ 310°, =0.5 mile
/
(2/2 - 4/30/?1) Total Vegetation Samples Collected: 19 (16 were background)
{Cut to 19 miles from Rulison Site)
1100, 4/28/71 N.W. of Test Well, Soil Sample 5,7 (1.6 pCi/gm wet)
= 310°, = (.25 mile
1125, 4/28/71 N.W, of Test Well, Spil Sample 1.6 (0.5 pCi/gm wet)
‘ = 310°, = 0.5 mile
1100, 4/28/71 N.W. of Test Well, Soil Sample 3 3 (0.8 pCi/pgm wet)

= 310°, = 0.25 niles
(depth of 6 inches)

(2/2 - 4/30/71) Total Soll Samples Collected:

17 (14 were background)

(Out to 19 miles from Rulison Site)
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TABLE VI. OFF-SITE RADIATION SURVEILLANCE - ENVIRONMENTAL SAMPLES

(Page 4 of 4 )

Sample Location, Heading, o , Net Tritium
Collection and Distance from Type of Concentrations
Period . Flare (degrees & miles) Sample (pCi/m! moisture)

(2/2 - 4/30/71) Total Urine Samples Collected: 60 (All were background)*

{Collected from 20 residents out to 20 miles from Rulison
Site) '

* Some elevated levels were chbserved but were deter@ined to be from tritium
‘disled wrist watches; no increases were -attributable to Rulison flaring.

(272 - 4/30/71) Total Animal Samples Collected: B8 (All were background)
« Blood Samples (sheep and ecattle: 6 (within 5 miles of
Rulison Site)
- Deer Tissue (read-kills): 2 (within = 10 miles of Rulison
Site)

(2/2 - 4/30/71) Thermoluminescent Dosimetry (TLD): 36 (All were background)

NOTE: All tritium concentrations were corrected for 1 pCi/ml moisture.
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