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ABSTRACT

This report represents a summary of most of the significant radio-
logica] surveillance data generated during the Production Tests of
Project!Ruif§on. a nuclear gas stimulation experiment, detonated
Septembér 10; 1969, in Northwestern Colorado. It also includes
data on the ra@fochemical and chemical qualitj of the.Ru]ison gas
during the tes"i‘:‘s:a'r?d estimtes of the quantities of 3H, 85kr, 14C

{1
and 2°3Hg released éﬁ the atmosphere as a result of the tests,
.
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PROJECT RULISON FINAL OPERATIONAL RADIOACTIVITY REPORT
ON THE PRODUCTION TESTS

-1

i
&

B I. 1;Ink%oduction

Eroﬁect Ru]lson detonated September 10, 1969, in Garf1e1d County,

: Coloradg}(F1gure 1), is a joint Industry-Government experiment

des1gned¥to examine the feasibility of nuclear stimulation of hereto-
fore econoé%é%i]y unrecoverable natura] gas. It was the second natural,
gas st1mu1afTaﬁ'proaect conducted by the AEC, and was the nnst deeply
bur1ed (8,430 fee}Q nuclear explosion ever carried out by the U. S,

i
The project, sponsored Zzg@ustral 0i1 Company,. Inc., of Houston, Texas,

is defined in the Proj xﬂlison Definition Plan prepared by CER

Geonuclear Corporation of La jas, Nevada.

First Production Test (High-Rate Flaring) -
: N
The high-rate flaring program was é%gégyed to estimate the volume

ated after the explosion

"of natural gas present in those areas of[zigh permeability immedi -

ately in and around the rubble chimney c

12 M2CFD at the énd.of flaring. ' ' : [:)

in order to estimate chimey size. It foll the caTibration flaring
in October (NVOO report in preparation). cumulative flow prior to
the First Production Test was approximately 12.5[tzCF (million standard

cubic feet), containing 53 curies of 85¢r and approximately 64 curies

of 3H. Gas flow-rates started at approximately 20 D, were adjusted

to about 17 MZCFD and then al‘lewed' to gradually dec roximately
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The flaring (burning) commenced at 2:30 p.m. (MST), October 26, and
endediat 2:17 p.m. (MST),. November 3, 1970. The total gas flowed
.was 109 million cub1c feet (M2CF), referenced to sea level (14.65 ps1)

M———

and 605$\ [

!\\\ii

Radioac 1v1ty<fg£§ased to the environment included 418 curies of 85Kr,
619 curies 0{5§g27abOUt 0.9 curies of 14C and, approximately 0.00004
curies of 203Hg (seq Figure 2). Radioactivity concentrations in the
natura] ~gas (after | éhe separator) ranged from about ]45 pC1/cc of
85Kr, 185 pC1/cc of 3H and~h 35 pC1/cc of ]4C at the start of flar1ng

3

to about 125 pCi/cc of 8K 160 pCi/cc of SH and 0.30 pCi/cc of ‘3¢

- at the end of f]ar1ng (see FngE:IS)

An extensive on-site and off-s1te rapzstqon surve1llance effort failed

=
to detect any radioactivity other thaq_f\ and 85

Kr in the environment.
‘Typically, the concentrations of these isdtopes in air ranged from
about one-millionth to one-100-millionth off their concentrations in the

gas.

IIT. Second Production Test {Intermediate-Rate Flaring
The intermediate-rate'flaking program was intended |{to provide informa- |
tion on ihe gas fldw chéracteristics of the Mesaver ds stimhlated
by the explosion. The cumulative flow prjbr to thedgggzgd Production

Test wa§ approximately 122 MeCF, containing 470 curies of-TfF§)and

. , . 4 J

|

(¢
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. 680 curies of 3H. The gas flow rate was maintained at approximately

5 MZCFD until the wel] was shut in.

b i
RENE
s}!

The\flar1ng (burning) commenced at 12: 40 p.m. (MST), December 1, and
ended'aﬂi%}d} p.m. (MST), December 20, 1971. The total gas flowed

was 100 ‘miltfon chjc feet (MZCF), referenced to sea level (14.65 psi)

and 60°F.  {{
=/

Rad1oact1v1ty released to the environment included 321 curies of 85Kr,

385 curies of 3H abouf:D 68 cur1es of 14¢ and, approx1mate1y 0.00003

curies of 203Hg (see F1gure 2) Radioact1v1ty concentrations in the

/__._

natural gas (after the separatOﬁ),ranged from about 125 pC1/cc of
85Kr, 150 pCi/cc of 34 and 0. 28 ;c of 14¢ at the start of flaring

_,-/

" to about 90 pCi/cc of 8%r, 100 5CT/Ec/of3?H and 0.23 pC1/cc of 14¢

at the end of the Second Production Té§t\(see F1gure 3).
\ \J/

- i
An intensive on-site and off-site radiationiSurvei]lance effort

H
failed to detect any prOJect-related rad1oact1x_;¥]other than 3H and

‘.q.-,_

. 85Kr in the env1ronment Typ1ca1]y, the concént?3t1ons of these

isotopes 1n air rqnged from about one-mi]l1ontﬁ to ?Te-loo-m1111onth

" of their concentrations in the gas. ) lJ

Third Production Test (Long-Term Flaring) —

The long-term flaring program was intended to provide‘J%¥;¥ ion on
the recovery of natural gas from outside the chimey in the tfip}ured |

region surrounding the detonat1on p01nt




The’cumulafive f1ow'prior to the Third Production Test was approxi-
mateyy 222 M2CF, containing 791 curies of 85r and approx1mate1y

3133q curies of 3H
N _
The f1ar*ng (burn1ng) commenced at 8:40 a.m. (MST). February 2, and

ended at 3 Oo/gim. (MDT), April 23, 1971 The gas f1owed was 228
million cubic(feet (M2CF), referenced to sea level (14.65 psi) and

60°F. The toEHT’flow for the project reached 455 M2CF.

‘i
Radioactlvity releasedto the environment included 273 curies of

85kr, 1,491 curies of 3 /fkout 0.84 curies of 14C, and approximately
'0.000028 curies of zosngf

gas . (after the separator) ranaggéiﬁom about 80 pCi/cc of 85Kr
90 pCi/cc of 3H and 0.19 pCi/cc

Radioactivity concentrations in-natural

€£~E§ the start of flaring to
~about 2.8 pCi/cc of 85kr, 3.3 pCi/ce af;3u and 0.07 pCi/cc of 14cC
at the end of flaring (see Figure 2)

The total radioabtivity estimated to have{]een released to the

. f— ,
environment during the production tests incl ggg 1,064 curies of
85kr, 2,824 curies of 3H, 2.4 curies of 14C &hd 0.00011 curies of
203Hg (see Figure 3). A few curies of 37,39 anL naturally
occurring 222Rn were also released with the gas. szjﬁﬁr ]4C

34 and 203Hg weré activation products of naturally qccurring stable

elements presént at the detonation point. . : ”[%3)




An extensive on-site and o?f-site radiation surveillance effort

failed to detect any radioactivity other than 34 and 85Kr in the

"1

eqv?ronment Typically, the concentrations of these isotopes 1n
o/

air‘ranged from about a 10-millionth to 100-m11110nth of their
' x

SRR |
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 receiveqiwas much lTess than 0.04 mrem. Work recently
reported by LLL Bio QQE?EEI gvision indicates the actual population
dose was about one order ofaéghnitude lowe} (about 0.003 mrem),
while the Environmental Proteé%%gn-ﬁgency's Labdratory in Las Vegas
‘estimates an even lower dose (about~0.001 mrem).
(T
o)
f\—// -
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TABLE 1. RAD ay o aom
. * . . +
RADIDACTIVITY (pCL/0c) CHEMICAL COWrOSITION (3)
Org., sathod . . Tot.
of smalyeis . - . . Com
source of O e o i cnay kel G G G G GG O @ @ o A ey
gample ‘,. nl‘s S2(3a C2)(4n C1) (total) {sotal) B [é
10726 | LAL, well~head 147 1.7 3 .6 L.& 191 -3 . 1.9 .3 1.9 0. —0.lle———r 41.3 0.92 0.24¢ pgp %]
sotopes, N. P .
Separator "’l 1% 19 . 0 0.7 2.3 15.1 L3 1.90 0.43 0.190.032 0.046 0.0078 4% 2.88 0.73 0.040 17
sIC, St 8 I
flare-line 138
a1c, -um-u;.t H] i’
flare-line . 194 -
10/27 | RIC, Stallkst, — o
fiare=-1ime 136 r r 1 . 39
RIC, Astow-112 .
flere-line e AN b
1IC, Oxidiser 1 \ M Co . :
flare~-line P R0 ) »
CE™-TRY-KXY . L N
flare-1tne 169 — 208 23
SWRHL, lab.
oxidatica, L. P.
saparator 140 »28
10/28 | BIC, Scallkax, '
flare-line . 8~
XIC, mtom=112 34
flare-line 130
RIC, Oxidiser, 34
flare-1ine .
SWRHL, leb. oxi~
datiom, L. P,
Separstor 180 .
—d
10/29 | LEL, well-bead 134 211 146 12.0 1.8 Ll’!"—é.l’ 1.3 15.7 30,9 2,02 0.3 ~— 0.13——mmee . 42.1 0.83 0.0%e¢ yp .82
ORNL, H. P. —
Separator 149 19.8 128 8.4 1.6 134 /'ﬁ 15.0 4.3 1.80 0.73 <0.1 0.44 4.0 0.29 “s
1sotopes, B. P, A . . .
Sspearator 120 20 180 0.3*11‘ 14.9 3.7 1.39 0.39 0.20 0.029 0.032 0.011 A+ 1.0 0.2 0.019 =63
5IC, Scallkat — : .
flare-110e 140 / Y i . . [1)
TIC, Anton-112 149 - Ls fo ) . .
LIC, Oxidtmre " . N
flare-110e 107 g ’% : @
CER, TRY-KRY ) . ! L
flare-110e 176(2) 184(2) \[ » v
SWRHL, lab. oxte . }
datica, L. P, . . \
Saparator 160 11 J— .62
10/30} B1C, Antom-~112 - )
tlare-line 147
RIC, Oxidiser 3(3) \\‘\ 8
flare~1line 1¥ —
an, Tar-ay O’/ 2
flare-1ins 142(S) 136(5) e T
SURIL, lab. oxi~ : ™
dsticma, L. P. H
Separator 130 n I .73
10/31| S1C, Aatow-112 { ‘
flare—line 13 ]
EIC, Oxidizer . i3 93
flare—1tne - 19 S ’*»s
CER, TRY-KXY i —
flare~-1iae 149 124 H ) .88
—
1171 | 81C, Amcow-112 134 | 107
LIC, Oxidiser [
flare=-line 135(2) ‘1 i
q
11/2 | 81C, Antoe-112 i1
tlare-line 134 - ‘ 118
1173 | UL, well-haad 129 217 1% .8 1.6 183 0.26 - pa.4 4409 2.27 0.4 —— 0.19 37.1 0.69 0.14¢ 120
omfL, H. P. . - .
Separator ® 131 17.6° 113 .3 1,0 10 1.8 319 22 0.4 @.1 . 0.14 42.3 0.23 ) 106
oo, u . . R
flare-Lline 130 18.7 118 7.7 0.8 pUS Y ) . he.3 0.6 2.03 0.45 <0.1 r—ﬂ-u-‘l‘-l 0.19 . =106
Isotopes, K. P. . R -
Saparator 9 2 ) 160 0.3 2.1 2.7 A2 37.7 2.24 0.34 0.27 0.034 0.086 0.013 3+ 1.20 0.38 0.020 =120
IIC, Aatoe-112 . H
flare~ltae 133 . 122
a8, TEY-ZEY ’
fleve~-line 165(3) 156(3) : \ { =1
X normal air, based gp o,. vas eubtreetsd frem tha groes sampls compoeitioe.
5D = Mot detectad
Eay: Hy=hydrogem gas, % » C7 . Cy"p Cq=butanas, gc.-um Nydrocardons, Celigmbensene, Cylly COmcarbon
dioxide, Wy-aitroges gas, Oz=cxypem gae, Arvstable argom .
Numbers is parentheses are nusber of samples saslysed. All radioactivity e corrected te time of o
ry Ny ling. .
** All 1L2L, ORNL, and Isotopes semples wvere by gas » hods st thely ntnc:-tn'fabouurln.

-]




Eg: Vlo.l(S) = 4,1x10

. . (U'C data based on LRL data - all other data from EIC) Y
TABLE 1I. Rulison Radioactivity Release Estimates (38 in gas based on assumed 3H; 85kr ratio of 1.0; 383 based on assumed
- . concentration gbserved 12/15/7¢) i
RADIOACTIVITY, IN DRY GAS - : TRITIUM IN WATER & HYDROCARBONS M
————"lTotal Total Gas Flow
TIME %1 %% Pw) 3 [16c] e 293 1 2%%| [3u) (*u),, [Pulg L“‘“’u ‘34 Out (60°F)
INTERVAL (pCi/cc) (cC1) (pcﬁcc) (c?) (pCi/cc) (C1) (pCi/m?) (uCi)| (pCi/ml) (pc17m1) (pcuml) (pCi/nr\l) ,(cg }(u) (c1) (MCF)
1430, 10/26 to . i
0800, 10/27/70 154 45.3 . 154 45.3 0,31 0.085 12.7 3.52 -!o 1(5) 5 s (5) O - 56.5 101.8 10.39
0800, 10/27 to : ‘ S
0800, 10/28/70 156 65.1 156 65.1 0.30  0.125 12.7  5.29 { 4.07(5) O. 91(5) -0-385(5)  3.68(5) 25.1] 90.2 155.3 15.61
3800, 10/28 to| . A A .
0300, 10/29/70] 130 53.3 "130 53.3  0.29 0.119 12.7 5,18 3.2{1‘(&)\&50(5) 0.137(5) 19.0{ 72.3 125.6 15.34
0800, 10/29 to . Jf/\ﬂ Lo |
C800, 10/30/70{ 149 55.8 149 55.8 0.28 0.105 12.7 4.74) 415457 2.34(5)  0.357(5) 22.2| 78.0 133.8 14.01
0800, 10/30 to] "d ) _
0800, 10/31/70] 147 54.0 147 54.0 0.27 0.099 12.7 b 3/86(5) 2.77(5) 3.47(5) 26.9] 80.9 134.9 13.75
0800, 10/31 to , : : .
losoo, 11/1/70 | 139 48.0 139 48,0 0.27 0.093 \:. 38 | 3.82(5) 2.29(5) 2.91(5) 25.4 - 73.1 121.1 12,99 |
: : 1.59(5)
0800, 11/1 to . _ _ .
~ (0800, 11/2/10 | 134 8.7 134 43.7 0.26 (T U.085 12.7 ‘4.13 3.54(5) 2.95(5) 3.48(5) 22.2] 65.9 109.6 12.22
0800, 11/2 to o 3.70(5) a '
0800, 11/2/70 | 134 41,7 134 41.7 {0, 0.078 12.7  3.94 | 3.65(5) 2.59(5) 13.26(5) 29.7 71.4 113.1 -11.66
: : : 3.28(5)
08oc, 11/3 to J— - A :
1417, 11/3/70 133 10.8 &TQO.S 0.25 0.020 12.7 1.03 | 4.28(5) 2.67(5) 3.26(5) 14,58 25.3 36.1 3.05.
' 4.65(5)
1130, 11/9 to 3.68(5) 5. 5.3, 5.3 0.0
11/10/70 . 3.38(5) '
ﬁotals for B : oo
High Rate: | , 418 418 =0.81 240 201} 619 1,040 109
rand Totals: ~—"" 470 478 =0.90 249 205 | 683 1,150 122
Subsctlpt Key:
g = gas, w= water ’
v = vapor, sw = scparated water, sh = separated. hydrocarbons Note: Numerical values englosed in patcntheseg are powers of ten,

-ll-
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TABLE III. ON-SITE RADIATION SURVEILLANCE
ATMOSPHERIC SAMPLES ABOVE BACKGROUND (EIC)

#Net Tritium Concentrations Atmogpheric
: (pC1i/ml) (pC1i/m3) , Dilution
Sample Collection Period (moisture) “(atr) . Factor .
1200 - 2008, 10/27/70 40 - 25 =6x10°
i , :
1215 - 2o£77~10/%§/7q% 7.2 9.9 ' =2x10"
2028, 10/28 to | [\ | ST,
0400, 10/29/70 117, 7.8 6.8 ‘ =2x10
: IR
1215 - 2003, 10/29/70 /-~ 10 12 © o s1mi0?
2005, 10/29 to Ny . ,
0405, 10/30/70 _ P 7.1 =2x10
0405 - 1215, 10/30/70 2 =7x100
1215 - 2007, 10/30/70 4.8 ‘ =3x10’
2010, 10/30 to , . .
0410, 10/31/70 6.8 =2x10
1200 - 2008, 10/31/70 SRS o =m0
T,
2010,. 10/31 to . )}
0405, 11/1/70 51 g = S =3x106
’ . { (,,...\:.:\ 7
0405 - 1240, 11/1/70 6.5 2.6\ 52 =6x10
~\““})
1240 - 2018, 11/1/70 12 4.0 =4x107
) r
2018, 11/1 to ; : b 8
0405, 11/2/70 4.5 1.3 . =1x10
. . =
0405 - 1200, 11/2/70 14 9.0 =2x107
2010, 11/2 to : R
0400, 11/3/70 6.5 3.9 . Sl =4x107
‘ ~ | A
0400 - 1200, 11/3/70 - a1 14 [ { a1x107
. . . i .
1200 - 2017, 11/3/70 -39 20 || ~8x105
2020, 11/3 to ‘ _ : sy
0404, 11/4/70 11 8.2 : =£§f§7
L=

(1200, 10/26 - 0404 11/4/70) Total Samples Collected: 76 (B vere backgro
*Corrected forl pCi/ml 3 Background at Access Control Vamn ' '

Note: The validity of :h; pCi/m3 and dilution factor values has been quesjinnsd 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.




TABLE 1IV.
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ON-SITE RADIATION SURVEILLANCE - - ATMOSPHERIC SAMPLES ABOVE BACKGROUND

_ (Page I of 3)

5; i

t H
i
i

Location

'*‘(Corrected for 1 pCiInl’ﬂ Background)

Note:

g4:3=3x105

The validity of the pCi/m3 and dilution factor values has been
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. .

Sample; i ) Net Tritium Concentrations Atmospheric
Collectipn’/ (pCi/ml) =  (pCi/m3)  Dilution
Period e (moisture) (air) Factor
10/27/70 LAy
0842 = 1145 | iArep|Surrounding
'}%Rﬁki§on flare stack, Pl 34 =21 =7x10°
oo " , , P2 3s =22 =7x106
- 0848 - 1150 " /?;:Qh‘ " UP3 - 19 =12 =1x107
" " " ‘( " " P4 8.5 5.4 =3x10/
0855 - 1200 " \Q::£7 " , PS5 20 =13 =1x107
L " "o " . P6 6.6 24,2 =4%107
0905 - 1155  AEC Trailer,fiower .
, Pad 13 =8.2 . =2x107
1145 - 1503  Area Sutroundﬂn , P1 33 =21 =7x106
" L Rulison flaré—gtatk, P2 89 256 =3x106
1200 - 1503 " 14 8.8 =2x107
1210 - 1503 " " " 10 6.3 =2x1i0?
J (1] ] " " /556& 18 =11 =1x107
" " " " " 5.6 ° =3.5 =4x107
1] n n " " . o =2.2 ._,7x107
1145 - 1510 AEC Trailer, Lower : 7
Pad a) ¢ 7/) 24.9 =3x10
" " " " " (B) (\\:D.G =4.8 =3x107
N
10/28/70 . _ o
0719 - 1019 Area Surrounding @
Rulison flare stack Pl 86 =16 =1x10’
0720 - 1021 " " , P2 . 83 =16 =1x107
0721 - 1030 " " " , P3 110 | =21 =7x108
0722 - 1033 " " ", P4 97 =18 =8x106
0723 - 1033 " " " PS 79 =15 =1x107
0724 - 1035 " " " P6 88 S =8x106
0725 - 1036 " " " P7 64 12 =1x10
© 1019 - 1310 " " " Pl 36 | F6-8 =2x107
1022 - 1310 " " "o p2 22 L R4,2 =4x107
1030 - 1310 " " ", P3 18 =3.4 =4x107
1031 - 1310 " " " P4 32 =6.1 =2x107
1033 - 1310 » " " PS5 24 =&.6{ =3x107
1035 - 1310 " oo P6 22 =4.2 © =4x107
1037 - 1320  Near flare stack, P7 ‘10 1.9 8x107
0730 - 1053 AEC Trailer, Lower B C
Pad 260 =49

ioned, since’
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TABLE IV. ON-SITE RADIATION SURVEILLANCE -~ ATMOSPHERIC SAMPLES ABOVE BACKGROUND
(LtrL BIO MED) -
(Page 2 of 3)

Sample f} .location Net Tritium Concentratiéns “Atmospheric
Collection | i . (pCi/ml) &« (pCi/md)  Dilution
Period Ly - : (moisture) (air) Factor

10/29/70 —~
0735 - 1020 Atea Suirounding

RuLison| flare stack, PL 57 =52 =3x106
e R N T« R Ears
0735 - 1025 e RN Y LR se - e oados
0735 - 1027 W [ T om Tps 4 =40 <4x106
0735 - 1029 :: \\' :' , P6 48 =44 =_'3x102
0735 - 1031 ', P7 42 =38 © =4x10
0730 - 1015 .AEC Trailer, Lower :

Pad i | 72 66 =2x108
1315 - 10/29 _Near flare stack. __ T4 36 =36 =4x100
to 1100 - 10/30 b C

I\
10/30/70 [0 .
1100 - 1358 oo ", BTN 30 =25 =6x10%
1105 - 1350 AT S 2% 25.8 =3x107
- | [1] ", . " . . N / :-.\ -~ . L. .
T032 - 1343 "o "o \\3'5; ;i;;A N ,22387
1340 - 1503 . Lower Pad o =333 '#2.7 - =6x107
1345 - 1508  Near flare stack N8 0 =llS =1x108
1350 - 1515 ", Pl 4.9 70 =4.0 =4x107
1400 - 1528 Moo " P4 42 =34 =4x106
Tt )
10/31/70 ' N~ _ 7
1325 - 1945 mooo P1 5.3 1 =3.1 =5x10
1310 - 1947 oo " P4 30 | =17 - =9x10
1311 - 1945 oo " PS5 15 . ‘ | =8.7 ~2x10;
1326 - 194 moow o P8 .2 Li =3.0 =5x10
1330 - 230(5) L S 1 2.6 g’=3 : =4x107
1337 - 2005 AEC Trailer, Lower . _ S e
 Pad o 6.0 _ ijS’.‘S : =4x107

1945, 10/31 to ' o P
0830, 11/1/70 Near flare stack, P1L 5.7 - =5.9 - =3x10
1945, 10/31 to S : _ ' |
0903, 11/1/70 " " " P4 - 80 - =83 || =2x10®
1945, 10/31 to S o :
0905, 11/1/70 " " " P5 16 217 z9x108
1945, 10/31 to : N : -
0850, 11/1/70 " " " P8 5.0 =5.2 ! =gx10
2010, 10/31 to

U’33, 11/1/70 AEC Trailer, Lower ' . . ‘
Pad 5.0 - =5.2 =3x1€ ) \

* Corrected for 1 pCi/m13H Background)

. - \ .
Note: The validity of the pCi/m? and dilution factor values has been questioned, since
the abgolute 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 IV. ON-SITE RADIATION SURVEILLANCE - ATMOSPHERIC SAMPLES ABOVE BACKGROUND

(LRL_BIO ngn)

(page 3 of J)

ST .
Sample§§ i Location : Net Tritium Concentrations Atmospheric
Collection/ ] _ (pCi/ml) %  (pCi/md) Dilution
Period “——". . . (moisture) (air) . - Factor
11/1/70 R A :
0830 - 1630 | Nedr Flare stack Pl 7.2 2.7 =6x107
0903 - 1615 || \‘i " " P4 34 =13 =1x107
0905 - 1815 i %J P5 13 =4.8 =3x107
0850 - 1630 P8 6.2 =2.3 =7x107
0833 - 1650 . AEC T ler Lower
: 3 Pad ( 4.0 © =1.5 =1x108
1706, 11/1 , ‘ '
0940, 11/2/70 Near flare stack Pl 28 =13 =1x107
1706, 11/1 to i _ ;-
0937, 11/2/70 " "% W P4 18 =8.5 =2x10
1706, 11/1 to S :
0930, 11/2/70 " " " P5 74 =31 - =5a107
1700, 11/1 to JAN o ,
093u, 11/2/70 " " R8 27 =13 =1x107
1705, 11/1 to Tty :
0930, '11/2/70 AEC Trailer, Lower o . )
Pad QT =11 =1x107
11/2/70 . Ry |
0940 - 1645  Near flare stack Pl - 3.0~ =1.8 - =8a10/
0930 - 1638 L " " P4 é(‘ =20 =8x10°
0930 - 1637 - " " " P5 26 S oe12 =1x107
0930 - 1631 " " " P8 1\3./) =1.1 =1x108,
0930 - 1634 AEC Trailer, Lower r o 8
Pad 1.0 | =0.59 . =3710
1645, 11/2 to -
0905, 11/3/70 Near flare stack Pl 23 Co=12 =1x107
1640, 11/2 to . ;
0905, 11/3/70 " nooon P4 29 =110
1640, 11/2 to : ;
peos, 11/3/70 " nooon P5 13 =2x10"
11/3/70
0855 - 1405 " "o P1 97 = =3x10°
0905 - 1407 " oo P46 .91 = . =3x10%
0905 - 1407 = " "o P5 73 =36 E =47106
Total Samples Collected: 80 R —L-:‘

(Corrected for 1 pCi/ml 3y Background) l >

Note: The validity of the pCi/m3 and dilution factor values has been Aoned, since
the absolute humidity estimates were based on the EIC samples shown in Table III. It
1s probable that the actual concencrations do not exceed these values by more than an
order-of-magnitude.



TABLE V.,
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Total snow samples:
Total water samples:

(On-Site) Water

-

32 ( 9 were background)
2 (background)

*(Corrected for 1 pCi./m13H background)

ON SITE RADIATION SURVEILLANCE - SNOW AND WATER SAHPLES ABOVE BACKGROUND
(LRL BI0O-MED)
Sample ,: ]l:a'cation Type of Net Tritium Concentrations
Collection ! g Sample (pC1i/ml) *
AN
TP (moisture)
0915 Nea;;:':\(lamte stack Snow 73
oo A E AN I 143
8322 ” L—I \\l. [1] : :3 n gg
0927 " n TN PG " 0.8
0929 { " (( nTUps o 1.3  Total Samples: 12
0949 " " Qi"/;j " 89 (5 were background)
10/28/70 ]
1121 Near flare stackJ Pl Sn.ow (0-%" deep) 700
1120 "oy Pl . (0-1" deep) 21 : .
1115 AEC Trailer, Lower——Pad " (0-1" deep) 27 Total Samples: 6
1123 Near flare stack ;/';"x.\ (0-%" deep) 74 (2 were background)
1/ !_:".\- \ .
10/29/70 /= ‘\ :
1100 Near flare stack Pl "’Snow-l(ﬂ) " deep) 44  Total Snow Samples: 4
1105 " (ae-vB\' deep) 81 Total Water Samples: 1
1126 RS 23 (background)
10/30/70 _ o/
1115 Near flare stack Snow (=0-%" ‘d’g’ii,h 23 Total Snow Samples: 3
1135 AEC Trailer, Lower Pad " (e 10 (2 were background)
1354 Near flare stack " ™ W 17 '
: Ny
10/31/70 a .
1346 Near flare stack, Pl Snow ’ | 5.9 Total Samples: 1
1 |
11/1/70 L
0830 Near flare stack, Pl Snow (new snow) :"6“31
0905 ", PS5 " i {6
0850 " " w P8 ) " " ; 6
0835 ”" " w " " " { 58.2.
0834 AEC Trailer, Lower Pad - " " " 5.0 r-]
1725 Near flare stack, Pl " " " 5.6 i Total Samples: 6
11/2/70 . 1
1100 Battlement Creek

Total Samples: 1
{(background)

)




=17-

TABLE VI, ON-SITE RADIATION SﬁRVEILLANCE - SNOW SAMPLES.ABOVE BACKGROUND (EIC)

Sample Heading and : . Net Tritium

Collection ., Distance From Flare Concentrations *
N ! {i (Degrees and Yards) (pCi/ml  moisture)
IR -
10/27/70_ j  =360°, 20 Yards 320
oo =2[71o°, o 1,800
, AN
10/28/70 AN b°, "o 72
" i iox2p®, voom 65
. ] :
10/29/70 =360% T\ " , 1,400
" = 90 wow 990
" =180 N7 " 5.4
" ‘ =2700’ w o 6.2
10/30/70 =360°, " 3.1
" - 900’ " iil ’ 1.6
" =180°, " w— .
1 12700’ " (1] ) /"“\ 323
» ; ;x\\
P %
10/31/70 =360°, " " =0 . 7.0
: e AR e
[ =180°, woon ) o 1.6
(2
. : . \..
11/1/70 =360°, " " TN 580
/u/ - 900: " " , Y‘Q ' 25
" 4800‘, " " . ) . [/—'*3\‘ 1
1] _2700’ " " ' ;\ -\_ 1
-~ 11/2/70 360°, " v o "::::)jl-
) Il. =90()’ 1] ” 10
" =180°, " " , 7.
" =2700 R n " 5.
11/3/70 =360%, " » ' 12
" =90%, " ¢ 6.2
" 80°, " » : 8.5
" =:270(.')’ U | BRY . » ’ 1'0
11/4/10 360°, " " 3.1

* (Corrected for Pre-flaring Background)




. . v e
TABLE VII. OFF-SITE RADIATION SURVEILANCE - ATMOSPUERIC SAUPLES ACOVC BACKGROUND \

(Page 1 of 6)

i
Rndtoactlvity Concentta§1ons “Maxime-  Predicted
Sample Location, Heading, Organization taking" Net 3[1 Net thsphettc Downwind Concentrstion
Collection and Distance froa sample & type of ~ (pCi/ml) (pctlu ) (pcllna) Dﬂu}iou/ Day Night
Period flare (degrees & miles) sample ' {woisture) (air) (air) Fact C m3 ci/m3
10/27/60 I :
1720 - 1750 Station D-29, =g0°, SWRHL, Portable com- - 4.6 - 12 -io =30 =40
’ 16 ailes " pressed air sample : /
1530 - 1700 Staticn D-31, +90°, SWRHL, Portable 6.3 17 e \:m’ =30 240
. *17 miles molysieve cample - ‘ . \ & 6
1547 - 1717 Station D-33, *100° SWRHL, Portable 1.9 . 23 - a7x10 230 x40
216 nil.u wlysieve sample — 6
1432 Plume »1.0 aile SWRHL, Alrcraft com- I —-— 140 =10 - -
. (1 -56 ’ " pressed air sample ' -U-
1544 Plume, 80°%, »7.5 ailes SWRHL, Alrcraft com~ 6
(11,080 wsLf pressed air sample - l[\\__ T - 21 =5x10 - -
D= 1010, 10/27 to Grand Vslley, =300°, SWRHL, Pixed wolysieve 058 .. 0.2 - a7x108 2160 as
1225, 10/29/70 " 7.0 niles ‘ sazple J[ T o, ‘
0800, 10/27 to Clew Ranch, =320°, SWRHL, Fixeéd molysieve 1 — 2.3 - =7x10 2200 <l
1040, 10/29/70 3.5 miles : sazple o
D~ 1020, 10/27 to Jackect Ranch, =90°, SWRHL, Pixed wolysigve 0.7 1.1 - =2x108 230 240
0840, 10/29/170 217 miles sample :
D- 0755, 10/27 to Clem Ranch, =320°, SWRHL, Preeze-out 1.2 =19 - =8x10’ 2200 a
1050, 10/28/70 23,5 ailes sample : , :
D- 0830, 10/27 ¢o Griffith Ranch, =170°, SWRHL, Frpegzesout : 1.4 - 2108 260 =20
0730, 10/28/70, =11 ailes sanple ( .< :
- SWEHL (10/27/70) TOTAL smws\euﬁ D: 20 (10 vere background)
1651, 10/27 t0 ‘  —— ) ) :
0740, 10/28/70 " Station D-2, =340° LRL Bio-Med, Preeze-out 47 «75 - - +2x106 - -
20,25 mile sample o .
1704, 10/27 to . )
0755, 10/28/70 Station D-3, +340° LRL Blo-Med, Preeze-out 29 46 - «3x10® - -
=0,35 sample
1653, 10/27 to l'n_u_'___J
0810, °10/28/7 tion D-4, «34Q° LRL Bio-Méd, Preeze—out 23 ay] = - 4108 2150 <1
1,0 uile saxple '

(LRL_pCi/m3 gstimates bagsed on SWRHL values of »1.6 al/ad ¢ 0. 3y
" (Cofrecte: }( v 1 pCi/ul 34 and10pci/nd 85kr background)

1 -Rs igne nol.ature for analysis
* Colloquidlism for molecular sieve

-8[-



TABLE VII.
(Page 2 of 6)

Sample
Collection
Period

Location, Heading, .

and Distance

flare (degrees & nmiles)

1655, 10/27 to
0818, 10/28/70

1710, 10/27 to
0825, 10/28/10

Df 0725" ~ 1019, 10/27

10/28/70

0615 - 0815
0600 - 0800
1003 - 1042
0645 - 0710

D-0703 - 1035 :
0652 - 1019
. D-o0647 - 1009
0644 - 1002
D-0710 - 1106
0700 - 1040
0652 - (T0Z5 )

0646 - Lli__zj

fronm

Station D-5, = 340°

21,5 miles

22,0 miles

. Station D-6, s 340°

Staction AlS, =340°

=6 miles

C. P, Pad, 5330°

22.5 miles

Clenm Ranch, =320°

3.5 miles
Plume, 135°
23,5 niles

C. P. Pad, =330°

22,5 miles

Station-All, 2280°

=7.0 miles
Station Al3,
=7.0 miles
Station Al4,
6.5 miles

=300°

=320°

Station [Es—_-_:_s, tgo
6.0 oi]@s

tat Bl,
Oiniiles
qepe B3,
5.5 wiles
Station B4,
24,0 miles
Station B6,
23.5 miles

»300°
23159
2+320°

=335°

Organization taking
sample & type of

sample

LRL Bio-Med, Freeze-out
sample

LRL Bfo-Med, Freeze-out
sapple ’

LRL Bio-Med, Freeze-out
sample

(10/27/70) TOTAL SAMPLES COLLECTEQI™18.

SWRHL , Portable molysieve

sged alx 1
o
)l ﬁwu—:s COLLECTED:

sample

SWRHL, Portable dolysig

sample

SWRHL, Aircraft cryoiec

sample -
SWRHL, compr;
sample

SWRHL (m/ze/io)

L ’

8 -
LRL Bio=Med,
sample

LRL Bio-Med,
sample

LRL Bio-Med,
sample

LRL Bfo-Med,
sample

LRL Bio-Med,
sample

LRL Bio-Med,
sample

LRL Bio-Med,
sacple

Freeze—oqt
Freeze-out
Freeze-out
Freeze-out
Freeze-out
Freeze-out
Freeze—out

Freeze-out

3.6

3.9

=0.6

<
1
4.1

7-.

1.1
1.5
1.3
63
0.6

2.0

3.1

!
j o
"

Radioactivity

Net

4

oncentrations

5.7

26.2

i

\‘SE? were background)

g

OFF-SITE RADIATION SURVEILL&CB — ATMOSPHERIC SAMPLES ABOVE BACKGROUND

37

Atmoésn:iiz

= 5x10%

=2x107

" x2x106

= 3x108

= 8x107

2 6x107

=7x107

a2x107
22x10

s5x107
=3x107

*3x10

Maxi{oum Predicted

)
. H 3 Ned5Kkr Downwind Concentration
(pCL/ml)  (pCt/=’) (pCi/m3d) 11 g___] Day Night
(moisture) (air alr - Fac . ci/nd) (pCi/nd) -

=200
2300

=110

<]l

<1l

<1

=l

<l

<l

<1

—6[-



TABLE VII.
(Page ) of 6)

OFF-SITE RADIATION SURVEILLANCE - ATMOSPHERIC SAMPLES ABOVE BACKGROUND

Location, Heading,

U

S—

hdioactlvlty ncent

tlonl

Maximum

Predicted

Sample Organization taking AE;aphqn;' Downwind Coucentration
Collection and Distance from sazple & type of (pCi/al) (pcun’) (pcx/uJ) Dilu )/ Day """5
Period flare (degrees & miles) sample (moisture) (air) (alr) Pad 5 (pCi/m ) (pCifm?)
0642 - 1008 Station B8, *340° LRL Bio-Med, l’raou-out 2.2 3.5 2150 <1l
+4.5 uiles sample
" 0635 - 0950 ‘Station BL0,510° LRL Bio-Med, Preeze-out 6.2 =2x107 =180 <l
"%4.0 miles . sanple ) 6
0630 - 0943 Station Bl1, =30° LBRL Bio-Med, Freeze-out 11 k' 9x10 =180 <l
24,0 niles - saople ’ .
0625 - 0938 Station B12,=30° LBL Bio-Med, Freeze-out a2x10’ %200 <1
. =4,5 ailes sample . : 7
© 0621 ~ 0931 Station Bl3, '30° . LBL ‘Bio-Med, Freeze-out - =1x10 =120 a2
B ) =5.5 miles sample .
-0603 - 0912 Station Bl4, »30° LRL Bio-Med, Preeze-out - »3x107 2120 22
. 5.5 miles sample . 7
0611 - 0920 Station B15, 340° LRL Bio-Med, Freeze-out - =3x10 =100 24 1
. 26.5 ailes sample . . . 8 8
D~-0624 - 0935 - " Station C1, =30° LRL Bio-Med, Freeze-out 0.6 =1.0 - 02x10 2100 a5 ]
T 27.0 niles sacple 8 .
D~0630 - 0945 Station €2, =0° . LRL Bio-Med, Freeze-~ . 0.9 1.4 - =1x10 =110 =3
»5.8 miles sample \ 7
D-0635 - 0959 Station C3, =340° LRL Bio-Med, Freeze-out 1.3 =2.1 - =7x10 =130 sl
25.1 ciles sample
0610 - 0909 Station Cl7, =40° LRL Bio-Me & 9“ 1.8 2.9 - '5x107 =50 220
213 miles sample
D-0605 - 0900 Station C18, ©40° . LBRL Bio-Med, Bne 1.3 =2.1 - =7x107 =50 220
al3 niles " gpauple .
0740 - 1130 Station D2, =340° 1o=Med, Freeze-out 21 =34 - =4:106 - -
. 50,25 ulles sample . .
0755 ~ 1137 Statfon D3, =340° LRL Bio~Med, Freeze-out 18 229 - =5x106 - -
-%0.50 uiles sample
0810 - 1143 ". Station D4, =340° LRL Bio-Med, Freeze-out 8.4 =13 - =l.x.107 2150 <1
g 21,0 nq_l'g"_’_'—L sample 7
0818 - 1150 Station DY, =340 LRL Bfo-Med, Preeze-out 3.6 35,8 - 23x10 2200 <l
) al,5 philes sample -
0825 - 1200 atlipn D6, =340° LRL Bio-Med, Freeze-out 3.1 5.0 - =3x107 2300 <1
3 .'ﬂL.nllen sanple



TABLE VII,

(Page 4 of 6)

OFF-SITE RADIATION SURVEILLANCE - ATMOSPHERIC SAMPLES ABOVE BACKGROUND

Maxioum

Predicted

Atmsphe ric Downwlnd Concentration

. : Radioactivity ncentrattonn | I
Sample Location, Heading, Organization taking . Net et 85Kr
Collection and Distance from sample & type of (pCi/ml) ,(pCi/m ) (pCilm3) 0&10:1
Period flare (degrees & miles) sample (moisture) (air) - (air) m:u;]
2043 , 10/28 to Station Bll, =30° . LRL Bio-Fed, Freeza-out 7.0 w1l a1x10/
0635, 10/29/70 . 4,0 miles sample -7
2045, 10/28 to Station Bl3, =30° LRL Bio-Med, Freeze-out 3.0 24,8 - 23x10
0620, 10/29/70 . *5.5 miles ’ - sample
LRL BIO-MED (10/28/70) TOTAL SAMPLES COLLECTER: ~327 (5 vere background)
10/29/70 ) ’ : U
0655 - 0959 Station Al2, »290° LRL Bio-Med, Freeze-out 2.0 =3,2 - =5xl.07
’ 7.0 miles sample \\‘\\\M
0717 - 1050 Station Bl, =300° LRL Blo-Hed. Freeze-out ’ 1;81 2,9 - =5x107
35.0 miles sanmple . .~/:,. oo 7
D~ 0704 - 1029 Statfon B4, 2320° LRL Bio-Med, Freeze-out [ ¥ x1.9 - =8x10
. 4.0 miles sample . - . : .
D= 0700 - 1024 Station BS, =340° LRL Blo-Med, Freeze’ ur7 1.2 1.9 - =8x10’
. 54,1 wiles -sample /(-/) -
D= 0655 - 1015 Station B6, =335° LRL Bio-Med, Freez 1.2 . =1.9 - =8x107
. #3,5 miles sample iy .
D- 0651 - 1006 - Station B?, =340° LRL Bio-Med, /Fregze-out 0.9 al.4 - x1x108
’ 24.3 miles sanple I . :
‘0648 - 0957 Station BB, =340° LRL BL { Fregee-out 1.5 2.4 - =6x107
. 24,5 niles sample
D- 0642 - 0950 Station B9, =0° o-Med, Freeze-out 1.0 =1.6 - =9x107
3.4 miles ) sam 1_9 : 7
0638 - 0943 Station 810, =}0° LRL Bio-Med, Freeze-out 1.5 2.4 - =6x10
.. 94,0 uiles sanple : ) -
D=-0635 - 0936 Station Bll,. 230° LRL Bio-Med, Freeze-out 1.4 =2.2 - =7)d.07
: _-6.2 n&fgl - sample o ’ 7
0627 - 0928 Stal =300 LRL Bio-Med, Freeze-out 1.8 2.9 .- =5x10
.5 miles . sazple : : .
0626 - 0926 dation B13, =30° LRL Bio-Med, Freeze-out 3.4 5.4 - 23x107
' . 4.5 miles = saople :
D-0615 -~ 0912 gation BlS, =40° LRL Bio-Med, Freeze-out 1.2 =1.9 - :8x107
6.5 miles sample ’
Station Cl4, »25° LRL Bio-Med, Freeze-out 0.9 =1.4 - s1x108
10 wiles samplse - ’

=180

=120

=110 -

2130
=180

=180

3200

=150
=150
=220
=180

=180

=150

=120

=100

Night

pc1/m3) ggcqn )

a2

=l
<1

<l

- lz-

<l

<1
<1
<l
<1
<1
a2
a4

220




TABLE VII.
(Page 5 of 6)

OFF-SITE RADIATION SURVEILLANCE - ATMOSPHERIC SAMPLES ABOVE BACKCROUND

Radioactivity Concentrations

o e e iy

O

Maximum Predicted

¥5.5 Dtl.‘-‘———j

it

=)

——

sanple

LRL BIO-MED ‘(10/30/70) TOTAL SAMPLES COLLECTED:

-22-

Sample Location, Heading, Organization taking Net JH_neeBiKe Atmospheric Downwind Concentration
Collection and Distance from sample & type of (pCi/ml) (PCi/ms) (pcllml) Duut!.on" Day Night
Perfod flare (degrees & miles) sample {moisture) (air) {air) BaCtor s (pCi/ml) (pCl[m’)
D=0610"- 0906 ‘Statjon Cl7, =400 LRL Bio-Med, Freeze-out 1.1 =l1.8 - 19x10F—— 350 220
al3 miles ‘sample ‘ i 6
0769 - 1150 Station D2, »340° LRL Bio-Med, Freeze-out 22 =35 ’-,/" Y 26x10 - -
: 20,25 miles sacple ) L1 jl 6
0152 ~ 1156 Sctation D3, 340° LRL Bio-Med, Freezs-out 18 =29 '\\§ {,/ 35x10 - -
: =0.50 miles sample ) e
0756 - 1201 Station D4, 2340° .. LBRL Bio-Med, Freeze-out 11 I=13~. S B =8x106 =150 <1
. 31.0 miles o sample . | { 7
0759 - 1208 Station DS, =340 LRL Bio-Med, Freeze-out 1.9 Ep.o - *5x10 2200 <1
=1.5 ailes sazple Cm\»\ .
LRL BIO-MED (10/29/70) TOTAL siu@:gs- CPLLECTED: 33 (14 were background)
D- 245, 10/29 to b - g
1240, 10/31/70 Grand Valley, 2300° SWRHL, Fixed mlysleve" i 0.8 - 32x10 2100 a5
* 27,0 miles sample m\ '
10730770 SWRHL (10/29 to 10/31110) TOTAL SAMPLES OOLLECTED: 7 (6 were background)
D-0648 - 1029 Station 85, -340 LRL Bio-Me ,z?mez ut 1.2 =1.9 - =8x107 =180 <l
34.1 oiles sample l\ J—I . . )
D-0629 - 0939 Station B9, =20°. LRL Bio-Med) Frgefg-out 1.2 al.9 - =8x10 1220 <1
23.4 ciles . : .
0623 - 0934 ‘ Station B10, =10° i!_m..nm_u.d Preeze—out 2.4 =3.8 - 4x107 2180 <l
’ 4.0 oiles wimeeny Sample :
0622 - 0929 Station Bll, 'JOH( - LRL Bio-Med, Freeze-out 1.6 2.6 - 26x107 =180 <1
24,0 ciles l I 1! sample )
D=-0608 - 0857 Station Bl4, 130° LRL Bio-Mad, Freeze-out 0.7 =1.1 - -ulo‘ 2120 T2

15 (10 were I?ackground)



(o
TABLE VII. OFF~SITE RADIATION SURVEILLANCE - ATMOSPHERIC SAMPLES ABOVE BACKGROUND \\ ‘-"‘::‘J
(Page 6 of 6) - - : S
———— ————t
.Radioactivity foncentrations "”f’l Maxioum Predicted
Sample Location, Heading, Organization taking Net °H Net 85Ky ,A}mospherlc Downwind Concentration
Collection and Distance from ~ saople & type of (pC1/ml) (pCl/m3)(pC1/n3) ) { Dilutios Day Night
Perfod flare (degrees & miles) sample (moisture) (air) (alr) Factor (pCi/m pCt/mJ)
LRL BIO-MED (10/31- 11/1/70) TOTAL SAMPLES COLLE T“ED' 2} i(all were background)
SWRHL (10/31 - 11/2/70) TOTAL SAMPLES COLLECTED: l] (all were background) -
LRL BIO-MED (11/1/70) TOTAL SAMPLES OQLL FCTEDN; 14 (all were background)
) LRL BIO-MED (11/2/70) TOTAL SAHPLES COLLECTED: 14 (all were background)
D-1120, 11/2 to Clem Ranch, 2320° SWRHL, Fixed molysieve [:LO* 1.6 - =9x107 . =200 <l
1215, 11/4/70 23.5 miles sample ' .

SWRHL (11/2 - 11/4/70) OTA!. SAHPLES COLLECTED: 7 (6 were background)

LRL BIO-HED (11/3 SAMPLES COLLECTED: 14 (all were background)

TOTAL :5\;‘1171.'55 *COLLECTED DURING HIGH-RATE:
14

i
A. LRL
B. SWRHLY

/1

-Fé : 168 (111 were background)
45 (29 were background)

D- prefix indicates doubtful if r _1 y above background; near upper range of background samples, Included due

uncertainty as to praEElcal-Lpper limit on 34 background.

-sz-

to
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TABLE VIII. OFP-SITE RADIATION SURVEILLANCE - ENVIRONMENTAL SAMPLES

‘Sample | ... Location, Heading, Organization téking Net Tritium

Collection ;t and Distance from sample and type of . Levels
Period Pl flare (degrees & miles) sample .
\‘ ’
10/26 - 11/5/70\Area _Surrounding SWRHL, Precipitation Samples: 6 (all were backgtound)
Rulison-Sice " Water Samples: a1 "
A} P o 3 " Urine. Samples: 20 " "
U i \1 % " Deer Kidneys: 3 " " "
o "  Beef Kidneys: 1 (background)
£ " Hog Kidneys: 1 "
[{ " Cow Blood: 1 "
‘\\____, o " Sheep Blood: 1 "
’ 17 " Milk. Samples: 8 (all were background)
1400, 11/4/70 =330% =0.25 miles : i " Vegetation Sample: 1.9 pCi/ml (1.0 pCi/gm
co P wet)
1430, 11/4/70  =3305 =0.5 miles -——— " " o 1.0 pCi/ml (0.47 pCi/gm
. /a Y wet)
1600, 11/5/70  =230° =0.25 miles AN mooo 1.5 pCi/ml (0.60 pCi/gm
i 7 : — wet)
1535, 11/5/70  =330° =0.5 miles I " " 0.6 pCi/ml (0.30 pCi/gm
: ' wet)

TOTAL SWRHL VEGETATION SAMPLgs: 14 (10 were background)

1400, 11/4/70  =330°% =0.25 miles " Sbik’@amg_\\ 0.50 pCi/ml (0.15 pCi/gm
‘ ’ : ) {0 wet)
1545, 11/4/70.  =330° =0.25 miles " m e 0.60 pCi/ml (0.18 pCi/gm
. o~ ) wet)
N/
N’

TOTAL SWRHL SOIL SAMPLES: 14 (12 wefé background)

i
H
H
i

10/27 - 11/3/70 Area Surrounding "LRL Bio=Med, WaterLSamples
Rulisor Site 1"—..:}

TOTAL LRL BIO-MED WATER SAMPLES: . 30 (all wete{ backgmund)

1410, 10/28/70  Station D7, =170° .  LRL Bio-Med, Smow (top 1") %19 pCi/ml
=0.25 miles '

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

e

"10/26 - 11/5/70 Area Surrounding Rulison - 51 'SWRHL TLD measurements (a,]il were background) .
: . L
* All urine gsamples were at or below pre-flaring levels, but some had elevatedl—‘ﬂl‘evels
at

before flaring - investigation showed they were due to tritium dialed wrist vatches.
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TARLE I .

RALTIACPIVITY AND CHE

el CuttPos 13 lUN_OF DRY RULTSON CAS

BADIOACTIVITY (pCilcc)

CHEMICAL COMPOSITLON (2)

Org., aethod(s) _[focal
of analysis . Cas

soucce of O W 3 M M dw M2, € ¢ € GG Clg Cltg © @, ¥, o Ar [Floved

ate_ | sacple (in H2)(in € ) (in C)(in C3)(cotal) (tocal) 2 (H2cF)
12/1 | £1C, Anton-112 130 178
£IC, Oxidizer 156 (2) 125

12/2 | 18L, Lab. 16 '13.9 113 83 1.1 13 0.26 -  0.018]12.7 6.4 2.2) 048 g 0.20 — - ND - 113
SWREL, Lab. 140 150 B 173

LIC, Anton-112 1 1%

EIC, Oxtdiser ' 143(3) 130

1273 | 81c, Anton-112 130 - ’ = 18
LIC, Ouidiser 139(3) e 18

CER, TRY-KRY 1466(2) 17 L/,,'_'L_*._. 1

R U

12/4 | RIC, Anton-112 129 . e 140
2IC, Oxidiser - 163(3) /, _ 140

CIR, TWY-RRY 115(7) 13(7) { 4 \-) \) 1

12/5, | £1C, Anton-112 128 ) \k., o/ - s
LIC, Oxidiser 168(3) i 143

cEx, WY-KRY 1517 129(17) o e . s
Isotopes, Lab. 130 7 140 0.42 1.46 0.011}10.9 6.0 2.77 {: 3--0.37-0.14 0.03 0.00) 38.7  0.26 0.060 0.m18] ~ 140

12/6 | exc, ancon-112 128 | . 150
BIC, Oxidiser 1S3(4) - 150

CER, TRY-KRY 122(20) 132(20) . 150

12/7 | exc, Anton-112 122 T
gIC, Oxidizer 168 160

CER, TRY-KRY HIGD) 124(13) 160

l/”

12/8 | e1C, Anton-112 125 ].F 165
BIC, Oxidiszer 127(3) ( J , 163

CER, RY-KRY 121(5) 112(5) W 163

i R N 1-1
1249 - | g1c, Anton-112 124 B 170
LIC, Oxidiser : 153( ﬂ\_\) o
;
12/10 | e, Lab. 10) 13.64 939 7.1 1.2 1 _/}!2/' - - {11.6 48.7 -2.38 0.48 ¥—20.23 ————« ND 36.1 046 WD WD a0 .
: : N/

SuRI., Lab. 110 R ¢ 170

LIC, Anton-112 t2e bt s

RIC, Oxidizar e 140(2) 173

|

12/11 | E1€, Anton-112 128 I S 180
&IC, Oxidizer A _ “ l | 129(2) 180

1212 | £1c, anton-1t2 ST B _ tes
gic, oxtdizer | o] . 128(2). s

1213 119 ) 190
141 ) . . 190

110 13 130 0.30 1.3 0.018]10.6 30.0 2.93 0.73 0.43 0.10 0.028 0.002 3%.3 0.200 0.13 0.G27] 183

. Anton-112 1 ! 193

, Oxidizer 118(2) 193

2/15 , Aoton-112 113 , 200
. Oxidizer IJJ())' 200

1216 | £1¢, Anton-112 108 108
EIC, Oxidizer 132(2) 05

L2/17 | R1C, Antoan-112 103 10
LI, Oxidizer 13D 1o

-92-



TABLE I.

RADIOACTIVITY AND CHEIMICAL COMPOS ITI';)N SU_DRY

RULISON GAS

RADIOACTIVITY (pCi/cc) CHEMLCAL CO:POSITING  (Z)
0rg., method(s) e '(1;0“1
of analysis, ‘ 3 3 14 37,39 222 - as
‘source of 85yr 314_ .]u ..]H A . £ Rn H, 53 ¢ ¢ c, s'CB C.Hg CHg CO° 0 N,i { o At ngueg
ate | sample {in #2) (in €){in C) (L4 Cq) (toral) (tucal; AL 2 (42CE
- S 3
12/18 | EIC, Anton-112 105 — 218
EIC, Oxidizer 113(3) I ns
. . P X
12/19 | EIC, Anton-112 104 . /2/ 220
EIC, Oxidizer 138(3) [ — 220
12/20 | LRL, Lab. 85.7 10.7 76.4 -6.0 1.0 94.1 0.23 - - 9.8 54.0 2.67 0756 b——- 0.36 \ ND 32.2 0.30 wND ND 225
OBNL, Lab. 88 13.3 715.8 5.8 0.9 96 - = - 10.4 52.1 2.80 0.69 0.2 32.7 WD - - 225
Isotopes, Lab. 100 4.9 o - - 110 0.25 - - 7.7 56.0 2.77 0.70 - 0. S -f 5 - 1.7 0.40 - - 220
SWRHL, Lab. 100 : 110 J : 225
2IC, Anton-112 104 - ” 225
BIC, Oxidizer 130(2) 1 225
ORNL, Lab. . '
_(After Separator)| 91 13.0 76.5 S.7 0.9 9% . - - - -"|t0.2 50.3 2.67 0.70 - ND 32.5 ND ND - 225
i - I~
P~

Key: H; = hydrogen gas, cl = methane, Cz = ethane, C3 = propane, C, * butana,

€O, = carbon dioxide, Ny ® nitrogen gas, 0, - oxygen gas, Ar = stable argon. ~71

Note:

All radiosctivity corrected to time of sampling. -

ND - not detccied.

Values in ( ) represeant the numb2r of samples included in the mean,

I,J!

/T

-

/> »
Cs-Cg = highep-hydrocirbons,
578 ‘?‘/,

oo,
N,

n)

P
All EIC umplel nken from ftare line; all others from wellhead unless other-ise noted.

N7

Celig = benzene N

C?“B = toluene, CO = carbon monoxida,

-Lz-




TASLE IT. Rulisor Rzdiozceivity Rel

zase Estimates

Page 1 of 3 .
RADIOACTIVITY, I DRY $as L TRITILM I% WATED § HYADOCARRONS
85 85 14 4 3 _ Total Tozal Czs Fiow
e (Per] Bk (W), Y, Ll Moo (%) gl 33, Pel,  Bule Caly %o 2 eus T ooy
{INTERVAL (pCi/cc) (Ci) (pCiycc) (C§) (pCi/cc) (Ci) (p¥m?; (uCi)! (pCi/el) (pCi/zl) (pCil..l) (pCil.-l; (ﬁ{ (Ci) (i) (oS
' ]
1240, 12/1 to » ; . l:i_m, J .
-0800, 12/2/70, 130 15.3 156 18.3 0.28 0.033 " 12.7 1.49 | None 0. 386(5) None uouc// 0.13(18.4 33.7  4.40
0800, 12/2 to Co L ' 140 2
0800, 12/3/70| 133 19.0 160 22.8 °0.27 0.039 12.7 1.8 | Nome  .1.92(5) 0.819(5) 2.0924.9 43.9 5.3 .
0800, 12/3 to| , 4 st
0800, 12/4/70| 130 17.6 156 211 027 0.037 12.7 L.72 | 0. 9os(5) 96(5) 3 12.60/33.7 51.3  5.09
0800, 12/4 to|. - ) ~ : f """"""" 3.14(5)
0800, 12/5/70| 129 17.5. 155 21.0 0.27 0.03 12.7 1.72 o 961(5) {1.23(5) 4.27(5) 0.908(5)23.50] 44.5 62.0  5.07
ST 4.81(5)
] ’ - 3.82(5)
0800, 12/5 to . ' e
0800, 12/6/70 128" 17.6 154 21,1 0.27 0.0%7 ~i1,76., “3.60(5) 3.85(S) 4.27(5) " 0.845(5)12.86(34.0 51.6  5.13
J '5.16(5)
(»
0800, 12/6 to : ' , : :
0800, 12/7/70| 128 17.5 . 154 21.0 0.27 0.037] A2  1.76 | 2.49(5) 2.83(5) 4.83(5) 0.845(5)11.59/32.6 50.1  S5.12
/ 5.98(5) 0.936(5) -
0800, 12/7 to : : :
0800, 12/8/70 | 122 -  16.8 146 20.2 Q?_z_s__"_:gzp“ 12.1 1.75 | 3.86(S) 3.34(5) 4.83(5) 9.53|29.7 46.5 5.17
- . . : S 4.83(5) .
0800, 12/8 to I:" : . :
0800, 12/9/70 | 125 17.4 150 r—l 0.26 0.036 12.7 1.75 | 3.90(5) 3.30(5) 4.83(5) 11.71{32.5 49.9  S.15
'0800, 12/9 to | ' : 4.68(5)
0800, 12/10/70| 124 17.3 L_u‘o 20.8  0.26 ~0.036 12.7 1.77 | 5.40(5) 4.23(5) 5.05(5) 16.58/37.4 S4.7  5.22
. . . 4.93(5)
l
0800; 12/10 to U—-U_U , _ ‘ .
0800, 12/11/70}-124 17.3 149 20,8 0.26 0.036 12.7 1.77 | &.77(5) 4.17(5) 5.08(5) 0.562(5)14.30|35.1 52.4. $5.24
] E—] 5.24(5)

-82-




’

Tasli II. Rulisca Rcocioccrivity Release Estimares S
Page 2 of 3 A {7
; . 1RADIOACTIVITY IN DRY GAS TRITIISIN WATFR & SVRROCARPONS ik ‘W.»-.
r
Lo 85 85, 3 14 20 " LO"\a.I Totdl Ges Fiow
et 0%xe] ke [ u] g, [ c] L Hg ZOJHg [3 3k, 3y g [3‘., ‘{:*“3'{"“31 Gut (:5OF)
{INTERVAL (pCticc) (C1) (pc17cc) (c) (pCi/ce) (C1) (pPCx?)  (uCi) (pCif z1) (pr/...l) (pu-/M) (PCiI“‘)/éCJr) (Ci) (C1)  (CF
! L--—-.-..-:}
0800, 12/11 to! o S -
0800, 12/12/70° 125 17.5 150 21.0  0.25 0.035  12.7  1.78 | 5.44(5) 4.08(5). 5.07(5) Vi 13.42)34.4° 519  5.25
~ | Uy
i 0800, 12/12 to - : o — v
! 0800, 12/13/70| 121 17.0 145 20,4 0.25 0.035 12,7 1.80 | 4.65(5) 4.1 3@) 4.58(5) 15.02/35.4 52.4  5.27
5.60(5)
0800, 12/13 to, T B - .
- 0800, 12/14/70, "119 16.8 143 20.2 0.25 0.035 12.7 -1.79 | 4.56 &j 0(5) 5.54(5) 0.954(5)17.88 38.1 54.9  5.27
. o 4.58(5)
,
! 0800, 12/14 - to; . _ ' : - //1 /\
' 0800, 12/15/70° 117 16.5 140 19.8 0.25 0.035 2 91(5) 3.07(5) 5.23(5) 15.56] 35.4 S1.8  5.26 .
! | NN : 5.53(5) ' o
) - . '
0800, 12/15 to T 77 ﬁ) : _ ' , _
0800, 12/16/70 113 15.8 136 19.0 0.24 0.034 @1. 1.78 | 5.57(5)  4.03(5) 4.05(5) 1.30(5) 16.61.35.6 51.4  5.25
: . ' _ ' 5.42(5)
{. 0800, 12/16 to _ E:“"J, :
| o800, 12/17/70 109 15.4 131 18 0,36 0.03¢ 11.7  1.66 | 5.53(5) 3.93(5) 5.50(5) 13.99{32.5 47.9  5.29
‘U , 4.05(5)
0800, 12/17 to ' , 5.49(5)
0800, 12/18/70 108 15.2 13——8.2 0.2 0.03¢ 12.5  1.75 | 5.53(5) 4.25(5) 7.39(5) 13.31{31.5 46.7  5.25
Lo . 5.64(5) :
: “ ” ll 5.68(5)
0800, 12/18 to ' _ : 7.39(5) .
0800, 12/19/70 14.8 126 17.8 0.24 0,034 10.8 1.52 | 3.77(5) 4.20(5) 4.71(5) 0.971(5)20.39,38.2 53.0 5.27
: - §474(5)
R ! ) 5.06(5)
0800, 12/19 to' ' , 4.71(5)
0800, 12/20/70° 104 14.7 120 - 17.7  0.23  0.032 11.7  1.65 |- 6.24(5) 4.35(5) 5.37(5) 16.33[34.0 48.7  5.27
] . . i
. I 6.18(5)
i 5.36(5)
]

pe3



TAILE Ii. Rulison Radioaccivity Releas.. Estizates

Page 3 of 3 e enmy
DI0ACTIVITY, IR DRV Ca3 ]

LTRITIEY T 9ATER & UYDROCARBING ‘”‘“""‘
S5 14 - v " Tatal Tocal Gas Tliow
TIME ' [8>a~r" 8 %e JH]’, 35‘; %) 14c [.. ‘l"] 20.:Kg 31, [3‘1] [3._] [J,,-; A ¥ K SR (6597)
DITERVAL . (pli/cc) (C1)- (pCifcc) (ci) (pCilce) (Ci) (pq:;§) (21 (pci/al) (?Ci/:.;) (pce/ .«1) (',)Ei.l:r)‘ /f.x) (ei) (L (oY)
0800, 12/20 to : ' B L:;::
1403, 12/20/70| 104 3.7 125 4.4 0.23  0.008 1).0 0.39 |. 4.21(5) 3.74(5) 4,85(5)~ 0.857(5) 7.59/12.0 15.7  1.34
. - .137(5)\}.515(5)
Totals: . | ‘ | . '{ » : . ’ : \K‘ '/[
(1at.-Rate) 321 . o 385 =0.68 ™ 32. e _ 265|650 971 99.7
- - i ” ] St ittty
Grand Total : ‘ : - b
To Date: : 91 863 1.6 " =gl hﬁ\ : 47011,333 2,120 222
. "n\k ‘ . .
=

Subscript Key: g = gas, w = water in gas after the separator, v = mte \7:); g gss after bulk liquid traps,

su = water removed by separator, sh = hydrocarbon condenaatea 2noved by the separator

Note: Numerical values enclosed in purentheses are pouen of Q{n' ‘}) 4.1(5) = 4. lxlO

T

o

R —

.
\ "Nt atm

-OE-
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TABLE III. ON-SITE RADIATION SURVEILLANCE
ATMOSPHERIC SAMPLES AEOVE BACKGROUND (EIC)

?3 Ijl ' *Net Tritium Concentratjons Atmospheric
i il ‘ ~ (pCi/ml) . (pCi/m”) Dilution
SamplhjCo@lection Period -(moisture) (air) : Factor
1500, 12/2 -400201 12/3/70 26 | 11 =1x10’
0810, 12/2 Lbozq, 12/3/70 23 14 =1x10’
0020, 12/3 - 0813, FZ/aﬁzo : 55 61 =2x10°
0815, 12/3 - 0813 1274770 7.2 5.5 - =2x10’
0815, 12/4 - 0827, 12/5/174 l S P BRI o =1ad
0830,.12/5 - 0800, 12/6/70 “— L—~— 27 6 =5x10°
0800, 12/6°- 0830, 12/7/70 41 =3x10°
- 0830, 12/7 - 0823, 12/8/70 27 A =5x10°
10800, 12/10 - 0800, 12/11/70 64 43 =3x10°
10800, 12/11 - 0800, 12/12/70 27 .2 =5x10°
0800, 12/12 - 0800, 12/13/70 170 2.7 ‘ =5x10’
0800, 12/13 - 0800, 12/14/70 3 0 =4x10°
0800, 12/14 - 0800, 12/15/70 6.7 .1 =4x10’
0800, 12/15 - 0800, 12/16/70 18 7 =8x10°
0800, 12/17 - 0800, 12/18/70 18 21 - =6x10°
0800, 12/18 - 0800, 12/19/70 3.4 1. - =iaod
0800, 12/19 - 0800, 12/20/70 7.6 7.6 =2x107

" Corrected for 1 pCi/ml 3H background at iccess Cbnfrol Van.

Note: The validity of the pCi/m3 and atmospheric dilution factor.va
questioned due to the sampling technique. While it is probable tha
concentrations were somewhat higher, they should not exceed these vj
than an order-of-magnitude.



-32-

TABLE IV, ON-SITE RADIATION SURVEILLANCE
SNOW SAMPLES ABOVE BaCKGROUND (EIC)

o

o _ Heading and Distance from *Net Tritium Concentrations

Sample'Colléctién Period Flare (Degrees & Yards) (pCi/ml moisture)
- 12/3/70 360%, 20 Yards 1,100
900, v ® 580
'1800, " " - 360
270°, " " . 490
12/4/70 360°, " | ' 2.4
, SN 9% , 5,100
el 1800, " " 3
Coo270%, v : , 25
12/10/70 3600, voov - 180
i ,,__;900 " " o 13
" (1] .
_ 180 AT | . 64
27095\ , _ 21
g"[.a""‘\ \‘, : .
12/15/70 - 360°, Vv " - . 100
. oog, G _ _ 66
180%, MM 110
270°, "B A 44
12/18/70 1600, " v (0 - 2,000
9 00 , " " R "::«»‘ 2\ ) . ) 6 m
13()0 . " " 5’\"::“{‘ . . 210
2709, " " T - 100
12/19/70 - 360%, v v _, ';i 460 .
902, " " b : 140
180°, " " o — 230
2700: " " !; . 31
12/20/70 60°, " v i 350
. . 900, " " - 220
180°, " v . ! 46
27o°’, "oon o L - 250
—
. |'.'__J

* corrected for background prior to high-rate flaring.

o




HOSPUERIC SAMPLES ANOVE

TaBiE V. OFF~SITE RADYATION SURVEILANCY = AT BACKCROUND
(Page 1o0f3) *
Racioagcivx:,' Co1ce’uta':ior3
Sample Location, ““ad'.'\g. Net °H Net - Atrmospheric
- Coliection and Distance from ] (pCi/ml) (pCi/m3) (P(; /,,.})J Dilution
Perlod flare (degrees & miles) Type of Sample (moisture) _ (air) (atx) Factor
12/1/70 : ' ' o s '
1935 - 2005 Station D-11, =340° Portable compressed L"__:":; ; 7
4.3 niles " alr sample o2 27x10".
' o - *k (L“I‘::::l
D~ 1200, 11/30 to Clem Ranch, =340 Fixed molysieve 8
1205, 12/2/70 33,5 miles sample =1x10
12/3‘/70 (11/30 - 12/2) Total Samples Collected 7 (5 were backgtound) &‘
D~ 1955 - 2025 Station D-11, =340° Portable compress’egd Ny 3 : 7
: : 24.3 miles : air sample '~ 4 1,2 5.1 10 '=2x10
(12/2 - 12/4) Total  Samples Collected: 10 (’9 )4' Backgr@und) &
12/s/710 e T
0645 - 0845 Station D-11, =340° ( le molysieve 7
=4,3 miles \f ti ‘ 2.6 7.0 =2x10° .
070G - 0900 C. P. Pad, =340° _ \?or able molysieve _ 6
’ 2.5 wiles I  sample 10 20 =7x10
(12/3 - 12/5) Total ﬁ;r;%s Collected: 5 (3 were background)
12/6/70 . |
.D- 0810 - 0947 tation D-1, =300° Portable molysieve - 7
. ’ 3.5 miles sample ‘ 0.9 2.2 =6x10
D- 0800 - 0940 tation D-3, =310° Portable molysieve v 8
=3.5 miles . sample . 1.4 0.9 22x10
p- 0802 Station D-5, =320° Portabie wolysieve : _ ' 7
=3.5 miles sample 1.3 3.2 =4%x10° .
p- 0824 -~ D9 _Station D-7, =330° Portable. molysieve ' 7
_ 24.7 miles sample , 0.8 2.0 =7x10
D- 0745 = 0945 Station D-11, =340° Portable molysieve : 3
24.3 miles sample 0.6 1.6 ~ =8x10

s,



OFF-SITE RADTAY I(‘\'

SURVETLANCE « ATHOSPUERIC SAMPLES AUOVE

BACKCROLND

\2ege g
s °f 3) o Rndioagtivi.y Concentrazions .
Sample .Location, Heading, Net “H - Net 35Kr Atrospheric
Coliection and bDistance from (pCi/ml) (pCi/mj) (pCi/m Dilution
Periad flare (deprees & miles) Type of Sample (moisture) (air) (air) Factor
~12/6/70 . : : £ e
D- 0905 - 1005 Wallace Cr. School, =260° Portable molysieve . km 7
7.8 miles ' sample 0.8 s~ =5x10
0735 - 0935 C. P. Pad, ®340° Portable molysieve - 6
) 22,5 miles sample 17 =4x10
1130, 12/4 to . Clem Ranch, =340° » Fixed molysieve 7
1000, 12/6/70 x3.5 miles sample 6.5/ =2x10
. . : C . {
D- 1235, 12/4 to Duplice Ranch, =320° Pixed molysieve &Sg 7’
-1035, 12/6/170 24.0 miles sample D =4x10
] . N f . ’,......‘......- . .
D- 0851 - 0916 Station D-1, =300° Portable compresged l“ i 7
' 3.5 miles air sample  ~ - 1.2 4.8 17 =2x10
0852 Monument Gulch, =270° Adrcraft Grab | [ > | . 7 4
. 24 miles sample (T 2.5 9.3 9 =1x10 &
0940 Battlement Mesa, =40° Aircra£t1 ab. » 6
’ =4 miles ' sample/ / (» ) " 10 18 21 26x10
(12/4 - 12/6) - Total a7gﬁ/(,gg;1ectej 16 - (4 were background)
12/7/70 . /) :
0720 - 0920 C. P, Pad, =340° “, Portable mnlysieve ' . ‘3
92.5 miles g‘“‘“":] . sample 7.1 7.8 =2x10
0706 - 0906 Station D-=11, = . Portable molysieve 7
o =4.3 mile r— sample 1.8 3.2 =4x10
0755 - 0955 Reese Ranch Portable molysieve : 7
L ‘ di‘s ; sample - 1.5 2.9 *2x10
D-1350 - 1520 -£le--Alxport, =5 Portable molysieve : . 7
215 miles sample 0.9 1.8 *8x10
1535 - 1600 l 3 mi. South Rifle Airport Portable compressed ‘ 7
l=70o 313 miles air sample - 1.5 6.6 2.0 22x10
© 1608 —163 Adlrcraft cryogenic : _ ' 6
='SO° 3 miles air sample : 21 ' 20 ~7x10

—

(12/5 = 12/7) - Total Samples Collected:

11 (5 were ba¢kground) . -




D=

D-

RADIATION SURVETLANCE -

ATMOSPHERIC: SAMDILES AUOVE

a3 V- OFF=SITE BACKCROUND
(Paga 3 0f 3) *
: o Radioagtivi:y Concentrazions
Sample _ Location, Heading, Net Net Ssnr Atrospieric
Coliection and Distance from ‘ . (pCi/ml) (pCi/mJ) (n?ﬂ?n SN ‘Dilution
Period flare (degrees & miles) Type of Sample {moizrure) (air) Factor
1020, 12/6 to Clem Ranch, =340° - Fixed molysieve sample 3.4 \H~:::;j = 2x107
1025, 12/8/70 =3.5 miles S
12/8/10 Rifle Airport, =50° - Portable compressed 7
1008 -~ 1035 =15 miles ° air sample = 3x10
0923 Battlement Mesa, =40 - Aflrcraft Grab - . ’ 6
. 22 miles . sample 6.9 - 42 = 4x10
0957 Rifle, =40°. =13 miles ~ Alrcraft Grab
sample <2 ”'<3 =0
(12/6 - 12/8) Total Samples Collected: 8 (4 were backgtoutf)
3 (12/9 - 12/11) Totel Samples Collected: 9 (all wek& background)
-12/12/10 : ‘ . r:;> ~
%1000, 12/10 to Clem Ranch, =340° Fixed molysieve e 7
1010, 12/12/170 3,5 miles sample /7 ) 1.0 2.4 = 6x10 I
. - 3 «Q
0625 - 0825 'C. P. Pad, =340° Portabl ‘QpéZég;ve ; '
’ 22,5 miles sample 4.0 6.2 = 2x10
0610 - 0810 Station D-11, =340° (fB e molysieve ' ) . g
54,3 miles ' ;jflg 0.6 1.1 =1x10
. . \\
* (12A0 - 12/12) Total Samples-Collected: 7 (4 were background)
12/14/70 : amples-Colt
1015, 12/12 to Clem Ranch,[5350° Fixed molysieve . 6
1035, 12/14/70 =3,5 miles REE sample 10 19 = 8x10
1105, 12/12 to Duflice Rahch, =320° Fixed molysieve : o
1000, 12/14/70 : .0 miles sample 1.6 3.0 = 4x10
(12/12 - 12/14) 1{ {Samples Collected: 5 (3 were background)
12/16/ : .-
1040, Clem Ranck, =340° Firzed molysieve . 8
23,5 miles sample Q.6 1.2 - =1x10

(12/14 - 12/20) Total Samples Collected:

Grand Total Samples Collected:
Cortected for 1 pCi/ml

and 10 pCi/cc

93 (60 were background)
Skr background.

Molyaievc is a colloquialism for molecular sieve.

D- prefix indicates doubtful if really above background; near upper range of background samples.
to uncertainties as to practical upper limit on

3“ background,

15 " (14 were background)

Included due
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TABLE V1. OFr-SITE RADIATION SURVEILIANCE - ENVIRQ§MENTAL SAMPLES

N '
Sample R , E Net Tritium
Collection ;{Heading & Distance from . : Concentrations
Period flare (deprees & miles) Sample Type (pCi/ml Moisture)

(12/9 - 12/11)?"Tota1 Fixed Station Precipitation Samples Collected: 17
; (kll.were background)

® ’ 1;*.‘-!

)

i
! .
1200, 12/15/70 - =34095_%0.1 mile Snow -Sample ’ L3
1245, 12/16/70 =340°, =0.} mile " " 4.2
1250, 12/16/70 =3ao°, =0.25 nfle - " " 63
1255, 12/16/70 =3400, =o,5 mile " " 1.7
1300, 12/16/70 =3400, = \0~m13 S " 3.2
1315, 12/18/70 23400, =0.1 hile- " " 3.2
1320, 12/18/70 © =3400°, " " 13
1415, 12/20/70 "=3400, " " 6.9
1405, 12/20/70 - 23400, = " " 33
.1420, 12/20/70 =340°, /_‘ " " 1a
(12/10 - 12/20/70) - Total sgpv Samples Collected: 32 (22 were background)
(12/1 - 12/20/70) - "~ Total WaCer Samples Collected: 39 (all were background)

‘(End of Flaring) Total Milk Sa;gta Collected: 9 (all were background)
(End of Flaring) Total Vegeta Qamplea Collected: 9 (all were background)
(End of Flaring) Total Urine § és ‘Collected: 21 (all were background)

" (End of Flaring) Total Blood iégfgal) Samples Collected: 2 (all were back-

ground) /xj:tl )
. S
1422, 12/20/70 =360°. 0.5 mile Soil Sample . \\\\ ) © 2.2 (0.63 pCi/gm)
T“\Q, wet weight

(End of Flaring) Total Soil SamplesCollectef} 12 (11 were background) -

(12/1 - 12/20/70) - Total TLD's Collected: le (all were background)
. N
Note: 18 particulate and 18 charcoal cartridges werelﬁi?d for air sampling

at the Clem Ranch (Morrisania Mesa) during theLilaring All were
background : m

=
=
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C. Third Production Test

TABLE I.  Radfoactivity and Chemical Composition

of Dry Rulison Gas |
gi {}TABLE 1. Rulison Radicactivity Release Estimates
! .

’ﬁ’TABLE I11. On-Site Radiation Surveillance =
rl Atmospheric Samples Above Background

On-Site Rad1§t10n Survefllance - -

.~ Environmental Samples Above Background

TABLE W}i' _ 0ff-Site Radiation Surveillance -
\>—~°/  Atmospheric Samples Above Background :

TABLE VI.- {10ff-51te Radfation Surveiilance -

i Env1ronmenta1 Samples
J;::j

T

i ook

I

38-43
44-53

- 5455

56-57
58-67

68-71



TABLE 1. RADIOACTIVITY AND CHEMICAL COMPOSITION OF URY RULISON CAS
(Page 1 of 6) .
RADIOACTIVITY  (pCi/cc)® GIEMICAL COHIOSITION ()
Org., method(s) .
of analysis :
soucce of Sked W W W W M2, ¢ ¢ ¢ g €3Gy Clig CHg © @ N, 0
bate | sample (in W) (1n C;)(fn C7){tn C3)(total) (total) 6 22 2
1971
2/2 RIC, STALLEAY 80 -
to BIC, Anton-112 80
2/3 EIC, Oxidizer 100
2/3  1RL, Lab. 7 1 1 49 o071 8 8.3 58.8 2.8 0.6) «—3.9——0 o . 258 0. 29 - at
to Isotopes, Lab. 7% 1l 100 0.19 7.4 60.0 2,92 0.94 0.46 0.19 0.038 0.0044 ND 27.2 B: 4707028 WD "
2/4  SWRHL, Lab. 130 98 i ety J "
SWRHL, Lad., . /;'
Plare Lins 110 97 e “
BIC, STALLEAT 82 : | IRR——— 240
. KIC, Anton-112 80 ™
RIC, Oxidiser "
2/4  RIC, STALLKAT 7 250
to EIC, Aaton-112 n "
2/5 BRIC, Osidiser "
s s, saumr 7 260
to . EIC, Aaton-112 (1) "
2/6 BIC, Oxidiser : “
2/6  LIC, STALLEAT 7 270
to SIC, Antonm-112 70 L]
2/1 BIC, Oxidizer «
2/7 ' RIC, STALLEAT n 280
to EIC, Antom-112 - 69 "
2/8 BIC, Oxidiser -
2/8  BIC, STALLEAT 68 290
to 8IC, Aoton-112 (1) "
2/9 BIC, Oxtdizer "
2/9 RIC, STALLEATY . 66 295
to BIC, Anton-112 64 "
-2/10 EIC, Oxidizer "
2/10 1RL, Lab. ° 83 300
to  RIC, STALLEAT 62 ..
2/11 RIC, Aston-112 6l "
RIC, Oxidizer "
2/11 BIC, STALLEAT 62 30
. to RIC, Anton-112 39 cm
2/12 =IC, 0:“1:0: "
2/12 BIC, STALLEAY 60 s
to 8IC, Antos-112 57 "
2/13 RIC, Oxidizer 66 “
213 BE, 8 _ 51 . : 120
to EIC, Apton-]112 54 ’ . L
2/14 BIC, {zer ' 63 o
2/14 EIC, g 35 . 325
to  BIC, AntSo-113~" 52 : -
2/1% EIC, Oxidiser 37 [l
2/15 EIC, STALLKAY 5 330
to EIC, Anton-112 50 . L
2/16 BIC, Oxidizer . 52 .
2/16 BIC, STALLEKAT 51, 33
to 2IC, Anton-112 48 ™
2/11 RIC, Oxidizer i 50 "

-8£-



1. RADIQACTIVITY AND CHEMICAI, COMPOSITION OF DRY RULISON GAS

TABLE
(Page 2 of 6) . .
D IOACTIVITY (pCl/cc) " CHEMICAL COMPOSITION (X)
Prg., method(s) .
of analysis .
source of 8y 3y 3 3 3% 3y Mg 37,99hc 22| v, ¢, ¢, ¢ ¢ CsGy CHg Cjlg @ €O, N
Date | sauple ~ (in Hp)(4a €)) (Iu Cp) (dn C3) (total) (total) 6. 2 2
1971
2/17 RIC, STALLEAT Iy
to BIC, Anfon-112 &6
2/18 BRIC, uxidizer 51
SWREL, Lob. s7 - 52 “
SWRHL, Lab. L.P. . ) . .
Flare Lioe 49 ’ 50 "
2/18 BIC, STALLEAT %] 3
to  BIC, Anton-112 ') . -
219 gIC, Oxtdiser 43 "
2/19 RIC, STALLXAT & 149
to  BIC, Aaton-112 X M
2/20. RIC, Oxidizer : . 1) ..
2/20 BIC, SYALLKAT 43 38
to  8IC, Anton-l12 & : .
2/21 RIC, Oxidizer 3 ..
"2/21  BIC, STALLEAT &2 ‘ .
to  RIC, Anton-112 40 -
2/22 BIC, Oxidizer : 40 "
2/22 RIC, STALLEAT 35 361
to  RIC, Antop-112 2 . “
2/23 BIC, Oxidiser , o 27 : / _ "
2/23 BIC, STALLIAT 3 ' N : o . 165
to  BIC, Anton<l12 % Il E T
2/24 EIC, Oxtdiser 30 - -
2/24 BIC, STALLXAY © 3% . . ’ o - ' 268
to  RIC, Antoutll? % 1 : : "
2/25 BIC, Oxidiser ! v ey 28 - T "
. ) | S—
2/25 KIC, STALLEATY -33 371
to BIC, Anton-112 n "
. 2/26 BIC, Ozidiser . . 30 “
2/26 BRI, STALLEAT 1) 1 37¢
to EIC, Amton-112 . . . "
2/21 RIC, Oxidiser .32 »
2/21 BIC, STALLKAT A 132 R m
to  RIC, n o
2/28 RIc, ) 33 . “
.. lsotopef A 4.2 2 0.1l 3.1 nY 3.24 0.95 0.68 0.18 0.026 0.0046 - 19.0 _0.46 0.12 pp. "
« 228 =, 28 . g0
to EIC, 28 "
n BIC, Oxidizer 25 L
. : 3/1  RIC, STALLEAT 28 383
‘to RIC, Anton-112 27 . . n
3/2 &I, Oxidiser 25 “
3/2 KIS, STALLKAT 26 185
to  BIC, Anton-112 27 "
3/3 EIC, Oxidizer o 25 "
3/3 BIC, STALLEAT 26 388
to  EIC, Anton-112 26 “
’,‘ "

EIC, Oxidiser . T2

-GE-




TABLE 1. RADLIOACTIVITY AND CHEMICAL. COMPOSITION OF DRY leLlSON GAS
(rags 3 of 6) ’

RADIOACTIVITY (pCi/cc)

CHEMICAL COMFOSITION (X)

Org., wethod(a)
of analysis, Cas
source of e W W W W Mo Wac2zmlm, ¢ ¢ ¢ ¢ C5Cy CeHg Cg ©© @, N, O Floved
Date | sampla (1n H2)(4n €;) (in C2) (4n Cq)(total) (total) ¢ 2 2 QL‘LJ_Z i)
1971 : *
3/&  1BL, Lab, 22 3.7 20 1.5 0.26 26 3.2 70.7 3.46 0.86 ¢—0.65————3p = 21.1 0.08 - - 390
to RIC, STALLKAT 25 : . - "
3/5 RIC, Anton-112 23 e “
EIC, Oxidizer 25 . i .
L e e
3/S  BIC, STALLEAT 24 R 192
to BIC, Auten-112 23 M
3/6  RIC, Oxidiser 24 -
" 3/6  BIC, STALLEAY 3} 98
to BIC, Astsn-112 23 s
37 EIC, Oxidiser . 22 -
3/1  KIC, STALLEAT 22 197
to RIC, Aaton-l112 21 -
3/8 =K, Oxtidiser . 20 .
3/8  BIC, STALLKAT n 199
te EIC, Antean-112 20 »
3/9 RIC, Oxidiser 20 -
39  BIC, STALLIAT 0 - o1
to RIC, Aoton-112 20 °
3/10 EIC, Oxtdizer 19 "
3/10 RIC, STALLEAY 19 T . 402
to BIC, Anton-112 19 PRV "
3/11  BIC, Oxidizer 17 { // ) ) “
3/11  RIC, STALLEAT 18 . ) RN % 404
to BIC, Anton-112 RY . /1 — “
3/12  EIC; Oxidizer 18 /7 '//’f\l “
) gl
312 BIC, STALLKAT 17 NP 06
to EIC, Anton-112 1Y) e “
3/13 . &IC, Oxtdizer . | "
3/13  BIC, STALLIAT 17 Runmeu B 408
to EIC, Anton-112 16 T “
" 3/14  RIC, Oxidizer |.J s "
3/14 BIC, STALLEKAT 15 e 409
to nc: Anton-112 15 E::'—“J "
3/15 RIC, Oxidizer s 14 "
3/15  EIC, STALLEAT 5 ol
to - BIC, Antomn-112 5 w
3/16 EIC, Oxidizer 14 "
3/16 BIC, 8 T 14 613
“to BIC, Antba-112 14 "
3/17 RIC, Oxiddigé 13 "
3/17 BIC, STALLEAT 14. 414
to EIC, Anton-112 14 , "
3/18  EIC, Oxidizer 13 -

-Ob-




TABLE 1. RADIOACTIVITY AND CH
(Page 4 of 6)

EMLCAL_COMPOSTTION OF DRY RULISON GAS

RADIOACTIVITY (pCi/ec)

QUEALCAL COHFOSITLION (%)

Org., method(s) Total
of analysis, . ’ . Cas
source of . 8y W 3y 3 . W 3u 4 37,99 222ra) B, € €, €3 € €z CHg CHg €O 00, N, 0 Ar.  Ploved
Date | sample (in H2) (in C;) (in C2) (4n C3) (total) (total) 2 i (H3CF)
1971 N g : 7
3/18  EIC, STALLKAT 14 (\ M 416
to BIC, Anton-112 13 S "
3/19  EIC, Oxidiszer 11 et "
Lot ’ —
3/19 LRL, Lab. 11 2.3 9.0 0.79 0.12 12 1.9 71.6. 3.53 0.93 0.50 > - z-y’/’o.u - - 417
to SWRHL, Lab. 14 12 , : . - ) "
3/20 S\RHL, Lab. . (=
. (L.P. Separator) 13 11 : "
EIC, STALLEAT 13 "
KIC. Aoton-112 12 b "
BIC, Oxidizer 12 :} [_J/ "
3/20 ' EIC, STALLEAT 12 ey «18
to BIC, Anton-112 12 S — "
3/21  EIC, Oxidizer 11 "
3/21 EIC, STALLKAT 1 ~ 420
to BIC, Anton-112 11 "~ "
3/22  BIC, Oxidiser 9.7 7 =) "
3/22  BIC, STALLEAT 10 ¢ e 21
to BIC, Anton-112 11 - - ke »
3/23  BIC, Oxidizer 9.6 (J /';.\\ "
A !
N 1
3/23 BIC, STALLEAT 9.9 \,// )/.' 422
to  BIC, Anton-112 9.9 war "
3/24 BIC, Oxidizer 8.7 R "
3/26 TIsotopes, Lab. 9.5 2.3 10 o.11 u]’ 2. 20" 3,54 1.00 0.57 0.13 0,21 0.0099 - 21.3 0.7L 0.15 KD 423
to EIC, STALLEAT 9.5 . o / - . ' "
3/25  EIC, Anton-112 9.3 et e ; : "
BIC, Oxidizer 8.3 "
3/25  RIC, STALLKAT 9.2 A 425
to EIC, Anton-112 8.7 "'I*'L‘ "
3/26  &IC, Oxidiser {J LJ‘ "
3/26 EBIC, STALLEAT 8.5 R 426
to  BIC, Anton-112 8.1 — "
3/21 RIC, Oxidizer 8.8 "
3/21  EBIC, STALLKAT . 427
to RIC, Anton-112 "
3/28 EIC, Oxidi 8.0 "
3/28 EIC, 8 , 8.1 428
to BIC, Anton< 7.6 "
3/29 BIC, Oxidize 7.6 "
3/29 EIC, STALLEAT 1.7 429
to BIC, Anton-112 7.6 .
3/30 BRIC, Oxidizer 6.9 "

Bt § A




TABLE 1.
(Page 5 of ¢)

RADIOACTIVITY AND CHEMICAL COMPOSITION OF DRY RULISON CAS

" RADIOACTIVITY (pCi/cc)

CHEMICAL COMPOSITION (%)

3.9

Org., method(s) Total
of analysis, : ) . Cas
) source of 85%¢ 3 3 . 3 3u L4c 37, 95 222p, ‘H, c <, c c, (:5-(:8 CHg Cig O 0 N, [ Ar Floved
l'i:;t;l sample {in H2)(in C;) (Un C3) (in C3) (total) (total) 6 2 2 (H2CF)
3/30 EIC, STALLKAT 1.5 _ o
to RIC, Anton-112 7.3 S "
3/31 BIC, Oxidizer 7.9 . f s "
. ! .“» -
3/31  EIC, STALLKAT 7.3 NI 402
to EIC, Anton-112 1.3 ) "
4/l BIC, Oxidizer 6.7 "
4/1  BIC, STALLKAT 7.0 433
to EIC, Anton-112 6.9 . "
4/2 RIC, Oxidizer 6.7 "
4/2  BIC, STALLEAT 6.5 436
to BIC, Anton-112 6.5. . M
&4/3 BIC, Oxidizer 6.5 "
4/3  BIC, STALLEAT 6.3 435,
to .81C, Aaton-112 6.3 "
Y RIC, Oxidizer 6.0 "
&4/4 BIC, STALLKAT 6.2 436
to RIC, Anton-112 6.1 "
&/ RIC, Oxidizer 6.6 "
4/ BIC, STALLEAT 5.9 . 438
to LIC, Anton-112 5.9 f"j y "_;\‘ "
4/6  BIC, Oxidiser 6.4 K( [/ ) ! "
. / !
4/6  EIC, STALLEAT 5.6 a4 39
to RIC, Anton-112 5.5 e "
4/1  RIC, Oxidiser 6.4 NN } “
{ ff . :
&/1 1AL, Lab. 4.501.34 3.7 0.40 5.46 '\(\_./ Iy /1.2 706 3.5 0.95 ¢ 0.7l - 3.2 - - - 440
to EIC, STALLEAT 5.4 Nt L ) -
&4/8 8IC, Anton-112 - 5.1 e i : "
RIC, Oxidiser L 1 entiantiy "
4/8  EIC, STALLEATY 5.2 g SR a8l
to RIC, Aaton-112 4.8 "
4/9 gIC, Oxidizer 149 "
4/9  BIC, STALLEAT .9 — 462
to BIC, Anton-112 5 "
4/10 EIC, Oxidizer 4.1 “
4/10 BIC, STALLEAT 4. H 43
to EIC, Anton-112 4.6 »
“4/i1 B, Oxidis : 4.1 "
4/11  EIC, STALLYAT 4.6 44b
to RIC, Antdn- 4.2 "
4/12  BIC, Oxidizd 3.9 "
4/12  BIC, STALLEKAT 4.4 44S
to  EIC, Anton-112 4.2 "
&4/13 BIC, Oxidizer : "

-2p-



. . . . . . .7
Note: All radioactivity corrected to time of ssmpling. All EIC sacples tsken from flate line; all others from wellhead unless othervise noted.

By = hydmg‘en gas, C) = mathsne, C, = ethane, C; = propans, C, = butane, (:s-(:a « higher hydrocarbons, Ceig = benzene, C;Hg = toluene, CO =

CO; = carbon dioxide, N3 = nitrogen gas, O = oxygen gas, Ar = stable argon,

ND - oot detected.

Anton-112 reading low due to excessive water in chamber (reduced efficiency).

TABLE 1. RADIOACTIVITY AND CHEMICAL. COMPOSITION OF DRY RULISON CAS
(Page 6 of 6) R
RADIOACTIVITY  (pCifcc) CIEMICAL COMPOSITION (X)
Otg., method(s) Total
cf analysis, X . i Cas
sourca of B . w3 Mo W 2mlw, ¢ ¢ € € €3G CHg iy 0 0, N, o7 TAET Floved
Date | samplo (in H2)(dn C))(in €2) (1: (3) (toexl) {total) i 2 2/ N (1))
1971 . {
4/13  BIC, STALLKAT 4.3 L S w46
to BIC, Anton-112 4.0 - oram o e o "
4/14 BIC, Oxidizer 3.9 "
&/14 BIC, STALLEAT 4.2 . - 447
to  EIC, Aoton-112 . 3.8 "
4/15 EIC, Oxidizer 3.2 "
4/15  BIC, STALLXAT 4.0 w48
to EIC, Anton-112 - 3.8 "
4/16 BIC, Oxidizer 3.7 "
4/16  BIC, STALLEAT 3.9 449
to BIC, Anton-112 3.6 "
4/17. EBIC, Oxidizer 3.5 "
4/17  EIC, STALLEAT 3.9 w0,
to RIC, Anton-112 3.6 "
4/18 EIC, Oxidizer 3.3 "
4/18 BIC, STALLEAT 3.9 451
to EIC, Anton-112 3.5 "
4/19 BIC, Oxidizer 3.4 "
4/19 EIC, STALLEAT 3.8 452
to BIC, Antoon-112 3.4 "
4/20 RIC, Oxidiszer - 3.3 N "
4/20 BIC, STALLEAT 3.7 453
. to EIC, Anton-112 3.2 ) "
4/21 RIC, Oxidiser 3.3 "
4/21 . BIC, STALLEAT X ; 454
to  .RIC, Anton-112 3.2 I 4
4/22 EIC, Oxidizer -._~_.‘3.2 "
4/22  BIC, STALLEAT 3.4 ! 455
‘to © BIC, Anton-112 2.9 "
4/23 EIC, Oxtidizer ) 3.3 "
4/23 LiL, Lab. 2.58 1.26::;0].23 - 3.34 0.98 71.6 3.60 0.98 ¢—0.68——ey - 22.2 0.02 - - "
to ORNL, Lab. T 738 1.88 0.28 0.048 3.49 1.4 71.1 3.3 09 0.4 ’ ND 23.0 ND ND - "
3:00 ORML, Lab. 1 1.96 R . 3.3
p-e. (Plare Line) . ° . . + : "
4/23  1sotopes, Lab. 2kl 1 . 7.57 0.073 0.5 69 4.3 1.13 0.72_  0.18 0.027 0.031 22.4 1.36 0.1? wp
b 1n? 367 . . "
3? 10! "
2.9 "
3.3 "

carbon wonoxide.

-Ev—




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

- q
|BADIOACTIVIH IN DRY GAS .TRITIUH IN WATER & HYDROCARBONS T : CUMULATIVE DATA
Bulk Freeze -Stored  Bulk Freeze Stored : Curdiative  |cumulative
TIME ] 85yr 203“8 14 | water Water Water Cond. Cond Cond, [Total ]Gas Flow Re\&-aane.‘. . Gas Flow
INTERVAL pCil/cc pCilce pCi/m3 pCifcc | pCi/mt  pCi/ml  pCi/ml  pCi/ml pCi/ml pCi/ml "Iy 2 "'8'“5'*““ 2
(C1) (C1) (pC1) (Ci) (CL) (C1) (Ci) (Ci) (C1) €i) .J«Chy (M°CFY___ ?j{(cp Kr(Ci) (M“CF)
1971 . . ’ . 7 .
0840, 2/2 100 80 4.27 0.20 4.66(5) 3.57(5) 3.92(5) 0.655(5) 0.456(5) - None 65.6 10.:\./;-"—1-;-3_?9 813 231.8
to (27.5) (22.0) (1.18) (0.055)] (22.2) - (0.677) 4.13(5) (0.021) (0.122) C o N
0800, 2/3 . : . 4.35(5) . o Iy
3.95(5) _ (/("’ \/\'\
(15.03) _ ' : . .‘\.'fj e ¥
0800, 2/3 87 80 6.01 0.19 4.41(5) 3.57(5) 3.95(5) 0.628(5) 0.456(S) .Nira'_rg':’_i ~%7.8 10.8 1,446 836 242.6
to (25.2) (23.1) (1.74) (0.055)| (21.7) (0.537) (0.15) (0.063) (0.097) Py .
0800, 2/4 , : L
. ' [,
0800,2/4 83 7”7 1.50 0.18 . | 4.48(5) 3.13(5) 3.80(5) 0.770(5) 0'?1106(5) .. None 55.3 10.1 1,502 857 252.7
to - (22.4) (20.8) (2.02) (0.049)| (23.8) (0.264) (B8.68) (0.085) (03'02,6)";,,2‘ L ’
0800,2/5 : - (e
0800, 2/5 81 76 7.81 0.17 4.34(5) 3.15(5) 4.91(5) 0.777(5) 0.371.(5)4 None 43.4 9.38 i.st.s 876 262.1
- to . (20.3) (18.9) (1.96) (0.043)] (20.7) (0.250) 3.80(5) ({)’.\0,69..') 4 i(0.045) .
0800, 2/6 (2.10y T
. : STl TN L .
0800, 2/6 78 70 6.26 . 0.17 5.05(5) 3.40(5) 4.91(5)"'0.697(5) 0.415(5) None 52.2 8.84 1,597 . 892 270.9
to | (18.4) (16.5) (1.48) (0.040)] (21.8) (0.126) 4.47(5) (0.079) (0.027) .
‘0800, 2/7 . ) (1L.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 1,647 908 279.3
to S (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 1) ‘67 6.30 0716 4.67(5) 3.88(5) 3.96(5) 0.719(5)‘ 0.342(5) None |[. 42.1 1.72 1,689 922 ' 287.0
to (14.7) (13.8) __ (1. iU.M—I)! (14.2) (0.284) 5.00(5) (0.066)  (0.029) .
0800, 2/9 . (12.82)
0800, 2/9 59 64 . 0.15 4.89(5) 3.57(5) 4.35(5) O0.738(5) 0.325(5) None 38.5 7.25 | 1,727 934 294.2
to ) (1.18). (0.029)| (12.8)  (0.547) 5.00(5) (0.049) - (0.030)
0800, 2/10 : 4.71(5) :
' . ' (13.64) )
0500', 2/10 53 61 5.10 0.15 4.60(5) 3.48(5) 4.02(5) 0.649(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) (0.600) 4.23(5) (0.034) (0.022) .
0800, 2/11 ’ . (10.85)
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|RADmAC?IVITY IN DRY GAS TRITIUM IN WATER & HYDROCARBONS ‘ CUMULATIVE BATA
Bulk Freeze Stored Bulk Freeze Stored - . Cl‘s\nltu‘la,;.iyc . Cumulative
TIME 3 : 85gr 203}[3 ”‘C Water Water Water Cond. Cond Cond. |[Total |[Cas Flow Relaasa-- Gas Flow
INTERVAL pCi/ce pCif/ce pCi/ad 'pCifcc | pCi/ml  pCi/ml ~ pCi/ml  pCi/ml pCi/ml pCi/m} ) ol T .
(i) 1) gcd) e | ) (c1) i) (i) €1 i) i | e%eF PR Pore(ct) oZcF)
1971 ' ' ' ' gF: i _
0800, 2/11 65 59 ° 8.29 0.15 | 4.45(5) " 3.55(5) 4.02(5) 0.651(5) 0.390(5) None | 29.9 | 6.:_.2(~~-~—-1~.-7a9' 955 307.5
to (11.1) (10.1) (1.42) (0.026)| (9.00) (0.351) &.20(5) (0.027)  (0.038) i .
0800, 2/12 : . (9.38) . ( j)
0800, 2/12 66 57 7.27 0.14 | 4.05(5) 3.70(5) 4.20(5) 0.728(5) 0.274(5) None | 31. 1| B2 1,820 965 313.0
to (10.8)  (9.30) (1.19) (0.023)] (7.55) (0.105) &.50(5) .(0.043) (0.003) iy . _
0800, 2/13 13.32) L
0800, 2/13 63 54 6.43  0.14 | 3.62(5) 3.67(5) 4.50(5) 0.781(5) 0.312(5) Nome | 28.6 | 5.78 1,849 973 319.4
to (9.72) (8.35) (0.99) (0.022)| (7.59) (0.292) 4.06(5) (0.025)  (0:0L6)~ : :
0800, 2/14 ‘ 4.41(5) \] ‘
_ : -1 (10.93) Pt
. . . N P ) .
0800, 2/14 57 52 2.54 0.14 | 3.05(5) 3.44(5) &.61(5) 0/809()\0.229(5) 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(S) (PLOF1) ) }(0.007) , .
0800, 2/15 | - : : O (16.31) » : _ ‘ :
0800, 2/15° 52 50 3.52  .0.13 | 5.66(5) 4.22(5) .654(5) 0.399(5) Nome | 28.7 | 5.19 1,906 988  [.330.4
to (7.22) (6.93) (0.49) (0.018)| (9.91) (0.396) - i1 (0.022)  (0.014) - , _ '
0800, 2/16 ' ] , G145 _ A
| [ @1 .
0800, 2/16 | 50 48 4.56 0.13  |ZZ.47(5)] 3.26(5) 5.61(5) 0.621(5) 0.336(5) Nome | 25.4 | 4.97 1,932 | 99 335.3
to (6.61) (6.36) (0.61) (0.017)| (7}74)| (0.115) 5.43(5) (0.009) (0.00l)
0800, 2/17 (10.87)

; _ . .

0800, 2/17 51 46 5.38 —o-13 | 4.22(5) 3.48(5) 5.43(5) 0.627(5) .0.297(5) Nome | 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) S :

0800, 2/18 { ~ _ (12.69) '

3.9

)

0800, 2/18 43 . 0.13 | 4.21(5) 3.22(5) 4.51(5) 0.593(5) 0.320(5) Nome | 22.8 | 4.50 - | 1,982 1,005 | 344.6
to (5.17) —¢5 (0.48) (0.016) | (6.67) (0.030) 4.37(5) (0.019)  (0.001) :

0800, 2/19 u A 3.85(5) A

. (10.86) .

0800, 2/19] 43 43. 4.86 0.12 | 4.52(5) 3.34(5) 3.85(5) 0.714(5) 0.184(5) None | 20.7 { 4.21 2,003 1,010 | 348.8
to (4.83) (4.83) (0.54) (0.013)| (6.03) (0.102) 4.18(5) (0.019) (0.001)

0800, 2/20 €9.75)
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TABLE 11, Rulison Radioactivity Release Estimates
!RADIDACTIVITY ‘IN DRY GAS TRITIUM IN WATER & HYDROCARBONS CUMULATIVE DATA
. Bulk‘ Freeze Stored Bulk Freeze Stored i ((iumulat{ve - [|Cumulative
TIME 3 85‘,' 2°3ug 4 Water Water Water Cond. Cond. Cond. [Total }Gas Flow Release Gas Flow
TNTERVAL pCifcc pCil/cc pCi/ad pCif/cc | pCi/m! pCi/ml  pCi/ml  pCi/ml pCi/ml pCi/ml | 3 ) — s )
(Ci) (ci) - (1) (ci) (C1) (C1) (C1) " (Ci) (C1) (Ci) (Ci) (M {CH— 3l!((:l) Kr(Ci) (M“CF)
1971 . . e
0800, 2/20 k) 4l 6.11 0.12 | 4.21(5) 2.66(5) 4.18(5) 0.574(5) 0.254(5) None 21.9 4 j ,025 1,015 353.0
to (3.93) (4.59) (0.69) (0.013)] (5.22) (0.023) 4.45(5) (0.012) (0.002) -4
0800, 2/21° ' 3.90(5) o .
. (12.67) : (0
- 0800, 2/21 40 40 2.66 0.12 | 5.38(5) 3.97(5) 3.90(5) 0.816(5) 0.333(5) Nome |[:20.3 [/ 3.97 2,045 1,019 357.0
to (4.23)  (4.23) (0.28) (0.013)] (5.77) (0.045) 4.48(5) (0.023) (0.013) N
0800, 2/22 : (10.19) — _—
0800, 2/22 7 Y 0.23 0.12 $.42(5) 3.73(5) 4.48(5) 0.836(5) 0.261(5) L[Nonc 22.8 3.94 2,068 1,022 360.9
to (3.90) (2.85) (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) 0 ) 0./553(5) None 17.8 . 2,086 1,025 364.6
to (2.98) (3.57) - ~0 (0.012)| (B.25) (0.147) 4.39(5) (0.010)
0800, 2/24 ' : (6.40) )
. . I
0800, 2/24 28 34 1.95 0.12 3.46(5) 3.63(5) na 0.281(5) None 13.2 3.24 2,099 1,028 367.9
to (2.33) (2.94) (0.17) (0.010)| (2.81) -(0.018) (0.001)
0800, 2/25 ) : .
0800, 2/25 30 32 2.82 0.11 5. SS(SHOI ) . 27(5) 0.928(5) 0.336(5) None 22.6 3.20 2,122 1,031 371.1
to (2.56) (2.74) " (0.24) (0.009)]| (5.29)'—¢ 5.57(5) (0.004) (0.016) :
0800, 2/26 (i (14.63)
0800.A2/26 32 32 4.03 0.11 L‘g[:l].‘)) 2.88(5) 5.57(5) 0.633(5) 0.159(5) None 21.2 3.24 2,143 1,034 374.3
to 2.77) (0. 0)| (4.06) (0.488) 3.65(5) (0.005) (0.003) . :
0800, 2/27 P 4.02(5)
(13.24)
0800, 2/27 33 0.11 4.05(5) 3.60(5) 4.02(5) 0.649(5) 0.196(5) HNone 20.0 3.02 2,163 1,036 377.3
to | (2.66 . (0.009) | (4.96) (0.935) 4.45(5) (0.002) (0.002)
0800, 2/28 U (11.42)
0800, 2/28. 2 "~ /28 3.13 0.11 5.35(5) 4.07(5) 6.45(5) 0.787(5) 0.330(5) None 17.9 2.77 2,181 1,058 380.1
Y e (1.85)" (2.07) - (0.23) (0.008)| (4.25) (0.038) 4&.04(5) (0.009) (O.001)
0800, 3/1 . 4.25(5) : '
- (11.71)

-9p-
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[RADIOACTIVITY IN DRY GAS - TRITIUM IN WATER & HYDROCARBONS , cwﬁ“ﬁvg 'bata
) o Bulk Freeze Stored Bulk Freeze Stored apmu'l'arive Cumulative
TIME . 3 85¢r ZOJHS l4c Water Water Water Cond. Cond. Cond. |Total |[Gas Flow | Relrage Gas Flow
. INTERVAL pCifcc  pCi/cc pCi/md  pCifcc | pci/ml  pCi/ml  pCi/ml ~ pCi/ml  pCi/ml  pCi/ml IS gy pa -
(1) (1) Gct)  (CY) (1) (1) (C1) (Ci) (c1) ) | | oder.Pricy  Poxeen M3cF)

1971 ' _ f G 1
0800, 3/1 28 28 2.21 0.11 | 3.77(5) 2.44(5) 4.25(5) 0.739(5) 0.316(5) Nome | 16.3 | 2.767|2)197 1,060 | 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 o } (11.44) o)

. K . - - . . ) “\,,\2 n /. N

0800, 3/2° 25 27 3.45 0.11 | 4.27¢5) 3.22(5) 4.37(5) 0.672(5) 0.260(5) Nome | 15:0 |i-2.59 2,212 1,062 | 385.4

to (1.72)  (1.87) (0.24) (0.008)| (2.04) (0.052) &4.11(5) (0.005) (0.002) { I
0800, 3/3 - (11.15) : H
10800, 3/3 25 26 3.09 0.11 | 3.67¢5) 2.81(5) 4.11(5) 0.569(5) £-239(5) Nome [ 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)  (q.00%
0800, 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) ’:56_,1"(—53‘\} 0.190(5) None | 12.8 | 2.45 2,242 1,065 | 390.4

to (1.64) (1.59) (0.24) (0.007)| (1.97) (0.037) 4.09(5) Q.9 (0.001) , -
0800, 3/5 : (9.10)

0800, 3/5 24 23 2.7 0.11 3.51(5) '3.'24(5) 99’};} 0.557(5) 0.174(5) Nome | 16.4 | 2.22 2,258 1,047 392.6
to (1.62)  (1.38) (0.16) (0.007)| (1.46)  (0.065) fh?(i (0.002)  (0.004) , : 4 :
0800, 3/6 _ W34 S

0800, 3/6 22 23 3.28 0.11 355(5)E;-1 4.50(5) 0.634(5) 0.170¢5) Nome | 17.7 | 2.14 2,276 1,048 | 394.7
“to (1.23)  (1.29) (0.19)  (0.006X (77 (0.016) 4.41(5) (0.005)  (0.001) ' :

0800, 3/7 4.77(5)

‘ (13.96) -

0800, 3/7 20 21 2.78 o1t 5.07(5)  3.47(5) 4.77(5) 0.612(5) 0.190(5) Nome | 16.8 | 1.98 2,293 1,049 | 396.7
to (1.08) (1.12)~ )  (0.006)] (1.93)  (0.087) 3.84(5) (0.001) (0.002)

0800, 3/8 | T ' (13.68) A

0500, 3/3 20 : 3.63 0.10 | 3.87(5) 3.27(5) 3.81(S) 9.554(5) 0.194(5) Nonme | 16.6 | 1.98 2,309 .| 1,050 | 398.7
to .o 5)  (0.19) (0.005)} (1.72) (0.028) 4.98(5) (0.001) (0.00L) :

0800, 3/9 @ : : (13.78) .

0800, 3/9 19 20 3.52 0.10 | 3.88(5) 3.27(5) 4.63(5) 0.828(5) 0.210(5) Nonme | 14.2 | 1.91 2,324 1,05 | 400.6
to (0.95) (1.00) (0.18) (0.005)| (1.60) . (0.023) 4.39(¢5) (0.003) (0.001) :

0800, 3/10-| . (11.66)

-LV-
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IRADIOACTIVITY IN DRY GAS TRITIUM IN WATER & HYDROCARBONS CUMULATIVE DATA
: Bulk Freeze Stored Bulk Freeze Stored '(.;mul‘a-tf‘i-\sre Cumulative
TIME 3“ SSKr 2031‘13 1AC Water Water Water ‘Cond. ‘Cond Cond. Total lcas Flow - { Release Gas Flow
INTERVAL pCi/cc  pCifec  pCi/m3  pCi/cc | pCi/ml  pCi/ml  pCi/ml  pCi/ml  pCi/ml  pCi/ml - |- T )
(Ci) (Ci) (pc1) (Ci) (Ci) (ci) (ci) (C1) (C1) (Ci) |« McEr__Heci) Kr(C1) (M°CF)
1971 . , : —, '
0800, 3/10 17 19 4.28 0.10 4.37(5) 4.14(5) 4.39(5) 0.809(5) 0.218(5) None | 15.4 1.85.~7.-72,339 1,052 402.5
to (0.84) (0.91) (0.21) (0.005) | (0.98) (0.0723) 3.99(5) (0.003) (0.001) E_f_’::j
0800, 3/11 : ’ (13.45) d
0800, 3/11 18 17 3.69 0.10 4.56(5) 3.16(5) 3.99(5) .0.733(5) 0.187(5) None 1 (./8 L’.\Tl\,79 2,355 1,053 404.3
to (0.88)  (0.82) (0.18) (0.00s) | (0.73) (0.030) 4.11(5) (0.003) *) b
0800, 3/12 . 4.36(5) T
(14.20) 3 JR— i
0800, 3/12° 16 17 3.45 0.10 4.13(5) 3.53(5) 4.36(5) 0.708(5) 0.179(5) i_JNone 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) ‘-1 \::_-}
0800, 3/13 15 16 3.13 0.10 3.26(5) 0.781(5) 4.12(5) '0.511(5) [}'l‘one - None | 13.1 1.69 1,378 1,055 407.7
to (0.68) (0.73) (0.14) (0.005) | (0.22) (0.003) 3.62(5) ;D‘;p o)~ :
0800, 3/14 . (12.32)- (’
W/ .
0800, 3/14 14 15 3.68 0.10 4.22(5) 3.37(5) 4.11(5) L\i (3)° 0.162(5) None | 12.8 1.66 2,391 1,055 409.3
to (0.63) (0.68)  (0.17) '-(0.004) | (0.34) (0.046) 37p4(5)- (0.002) (0.001) s :
0800, 3/15 . . i'(:'ll,’sl); 3 .
. ) '\/ "ll . o ) .
0800, 3/15 14 15 3.78 0.10 3.61(5) 3.36(5) 3».64/($)" 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) {"(O':'027)'} 4.05(5) (0.003) (0.001)
0800, 3/16 : : [ T (13.33)
0800, 3/16 13 14 3.7 0.10 _lafg(jd 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.B33 (0.043) 4.05(5) (0.002) (0.001) ’
0800, 3/17 3.73(5) . .
| e s
0800, 3/1] 13 14 . 0.10 3.98(5) 3.39(5) 3.73(5) 0.514(5) 0.157(5) None | 11.8 1.55 2,433 1,057 414.1
. to (0.53) (0.58 1 (0.004) | (0.351) (0.011) 3.60(5) (0.004) (0.001)
0800, 3/18 . . (10.94)
0800, 3/18 11 3.00 0.10 3.93(5) 3.26(5) 3.60(5) 0.586(5) 0.255(5) None § 19.7 1.46 2,453 1,058 415.5
to (0.41 ) (0.12) (0.004) | (0.334) (0.019) 3.72(5) (0.004) (0.001)
0800, 3/19- ) : 3.55(5)
’ (18.93)

-Bv-
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TABLE II. Rulison Radioactivity Release Estimates 7
RADIOACTIVITY IN DRY GAS TRITIUM IN WATER & HYDROCARBONS CUHt'Q.T-AHYlJ!fATA
' - o - - Bulk Freeze Stored Bulk Freeze Stored | ——Cumulacive Cumulative
TIME W 85gr 203}13 l4¢ Water Water Water . Cond. Cond  Cond. |Total [Cas Fll;'*? Release Gas Flow
INTERVAL pCi/cc’ pCifcc  pCi/m3  pCi/cc | pCi/ml  pCi/ml  pCi/ml  pCi/ml pCi/ml pCi/ml e : ’
(€i) (ci) gcd)  (c1) (c1) i)  (ci) (i) (€1) - fchr | v%er) “Preiy  Preccnd aer)
19 : . A P N
0800, 3/19 12 12 2.45 0.10 ] 3.38(¢5) 3.31(5) 3.55(5) 0.515(5) 0.192(5) None |13/9-7|"nal 2,467 “1,058 | 416.9
to (0.44)  (0.46)  (0.09) - (0.004) | (0.240) (0.004). 4.79(5) (0.004) = (%) :
0800, '3/20 - (13.26) - :
0800, 3/20 1 12 2,93 0.10 [4.26(5) 3.04(5) 4.79(5) 0.498(5) 0.193(5) ne—|10.2 1.37 2,477 1,058 |418.3
to (0.39) (0.44) (0.11) (0.004) | (0.270) (0.019) 3.58(5) (0.001) *
0800, 3/21 S S ) 4.45(5) .
(9.51) %
oapo; /a1 9.7 131 2.06 0.10 | 3.74(5) 3.12(5) 4.45(5) 0.548(5) ogoo;(}/ None |11.5 1.36 2,488 1,059 419.7
to (0.35) (0.41) (0.075) (0.004) ] ¢0.242) (0.053) 4.09(5) (0.002) (8:003) : L
0800, 3/22 (10.87) : : 5
0800, 3/22 9.6 11 2.14 0,09 4.45(5) 3.11(5) 4.09(5) O .185(5) 0.613(5b 11.5 | 1.33 2,500 1,059 421.0
to (0.34)  (0.37) (0.076) (0.003) | (0.286) (0.030) 3.98(5) (0.061) (*) (0.024)| <
0800, 3/23 879 o,
0800, 3/23 8.7 10 1.38 0.09 [4.21(5) 3.69(5) ) A0.701(5) 0.157(5) Nome [10.6 | 1.23 2,510 1,060 |422.2
to (0.29) (0.32) - (0.045) (0.003) | (0.210) 8%}34.5‘8 5) (0.002) (0.003)
0800, 3/24 , 4.76(5)
(10.02)
0800, 3/24 8.3 9.3 2:62 0.09 S—Jlggs 3.35(5) 4.76(5) 0.735(5) 0.145(5) Nome |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) : v
0800, 3/25 : { ] (11.45)
0800, 3/25 8.4 8.7 9 129 0.09 ]4.08(5) 3.10(5) 3.59(5) 0.735(5) 0.196(5)  None 131 |18 2,536 1,060 |424.6
. to (0.26) (0.27)| ] (plog9) (0.003) |(0.214) (0.026) 4.30(5) (0.002) (0.001) :
0800, 3/26 ey v (12.54)
" 0800, 3/26 | 8.8 2.66 0.09 3.51(5) 3.32(5) 4.30(5) ~ 0.527(5) 0.325(5) Nome | 9.3 [ 1.17 {2,545 1,060 [425.8
to (0.28 (0.083) (0.003) | (0.186) (0.026) . 4.02(5) - (0.001)  (0.001) ' '
0800, 3/27 . : 4.26(5) :
. (8.86)
. 0800, 3/27 8.0 7.7 2.55 0.09 3.45(5) 3.07(5) 4.26(5) 0.566(5) 0.152(5) None |13.3 | 1.15 2,558 1,061 426.9
to (0.25) (0.26) (0.078) (0.003) | (0.184) (0.027) 3.29(5) (0.001) (0.001) - : '
0800, 3/28 : , -(12.87)
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[RADIOACTIVITY 1N DRY GAS

TRITIUM IN WATER & HYDROCARBONS

CUMULATIVE DATA

Bulk Freeze Stored Bulk . - Freecze Stored Culﬁ;l'a’tive“; Cumulative
TIME 3ﬂ BSK:‘ 203!!3 1"(: . | water - water Water Cond. Cond Cond. Total |Cas Flow Release Gas Flow
INTERVAL pCi/cc  pCi/ce pCi/md  pCi/cc | pCi/ml pCi/ml  pCi/ml  pCi/ml pCi/ml pCi/ml 2 S S i
(€i) (C1) (pc1)  (cD) €1y  (c1) (€1) (ci) (C1) ) [ | erp—Puccyy  Poreicn wicr)
1971 | ' ' ‘ i
0800, .3/28 7.6 7.6 2.7 0.09 | 3.70(5) 3.29(5) 3.29(5) - 0.554(5) 0.099(5) None | 10.3 1 ,."_'::2_1569 1,061 428.1
to . (0.25) (0.25) (0.088) .(0.003)1 (0.028) (0.015) 3.60(5) (*) (*)
0800, 3/29 . a 2.77(5) :
(9.74) C—v
0800, 3/29 | - 6.9 7.6 2.82. 0.09 | 3.74(5) 2.96(5) 2.77(5) 0.487(5) 0.188(5) None | 108 % 2,579. 1,061 | 429.4
to (0.23) (0.25) (0.094) (0.003)} (0.298) - (0.011) 3.87(5) (0.003) *) o]
0800, 3/30 | (9.95) TR b
0800, 3/30 7.9 7.3 2.42 0.09 '3.76(5) 3.26(5) 3.87(5) 0.560(5) 0.179(5) lIJone 9.4 1.23 2,588 1,061 430.6 L
to (0.26)  (0.24)  (0.079) (0.003)| (0.326) (0.035) 3.77(5) (0.003) (000). - '
0800, 3/31 : -(8.77) e
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) wome | 8.2 | 1.1 f2,597 | 1,062 |431.8
to (0.22) (0.24)  (0.053) (0.003)} (0.276) (0.038) 3.87(5) ( * :
0800, 4/1 ) ) R .4.35(5) |
(7.65)
0800, 4/1 6.7 6.9  1.28 0.09 | 3.87(5) 3.19(5) &/B(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) (0.003)| (0.263) (o0.011) I.po 0.002) (*) (0.028 . '
0800, 4/2 9 .
0800, 4/2 6.4 6.5 1.35 0.09 | 3.65(5) B-93(5)--13.79(5) 0.654(5) 0.213(5) Nome | 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 3.60(5) 4.40(5) 3.70(5) 0.187(5) 0.515(5) . Nome | 11.7 | 1.20 2,631 1,062 | 435.4
to (0.19) (0.254) (0.022) 3.40(5) (0.001) (0.001) ’
0RON, 4/4 o © 3.60(5) - .
11.21)
0800, 4/4 6.6 " B: 0.80 0.09 | 4.99(5) 1.98(5) 3.62(5) 0.474(5) 0.222(5) Nome | 8.4 | 1.13 2,639 1,062 | 436.5
. to- (0.20) [ (o. (0.024) (0.003)| (0.341) (0.006) 3.84(5) (0.002) %
0800, 4/5 - ' 4.45(5)
N : (7.83)

S
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Pttty
RADIOACTIVITY IN DRY GAS TRITIUM IN WATER & HYDKOCARBONS R CUéq;ATlVE'DATA
: Bulk Freeze Stored Bulk Freeze Stored " Cumulative Cumulative
TIME 3 85gr ) 203_}!3 14 | water Water Water Cond. Cond  Cond. |Total [Cas FISWw I} Release Gas Flow
INTERVAL pCifcc pCifcc pCi/m3 pCifce | pCi/ml  pCi/ml  pCi/ml  pCi/ml  pCi/ml  pCi/ml | W D~ ]
- (€i) (c1) (pci) () (c1) (ci) (€1) (ci) (c1) iy | | oferiePuciy  Preccny M%CF)
1971 : : - - ‘ . . ‘——'T‘j
0800, &4/5 - 6.4 5.9 1.30 0.09 4.16(5) 2.58(5) 4.45(5) 0.505(5) 0.202(5). None | 1972 [™N.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) ) -(E;’"’:?\ oo ‘ .
0800, 4/6 - _ O 9.67) e
* - ‘V\‘E i.”" °
0800, 4/6 6.4 5.5 0.73 0.09 | 3.96(5) 2.75(5) 4.71(5) 0.607(5) 0.370(5) [~Neae ]]10.9 | 1.11 2,660 1.063 | 438.7
to 1 (0.19) - (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 0.09 3.86(5) 2.95(5) 3.88(5) 0.576(5) O 15(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) L,)norrJ , :
0800, 4/8 : (8.54)

. . .

. -
0800, 4/8 4.9 4.8 1.25 0.09 3.59(5) 2.72(S) 4.97(5) ({'5} (w 0.174(5) None |. B.2 1.00 2,678 1,063 440.8
(0.14) (0.13)  (0.038) (0.002)| (0.169) (0.032) 2.95(5) <091 (*) } .

o7

0800, 4/9
- - I
0800, 4/9- 4.1 . 4.5 1.00 0.09 | 3.74¢5) 3.32(5) 0.714(5) 0.169(5) Nome | 11.6 | 1.07 2,689 1,063 | 441.9
. to (0.12)  (0.13) (0.029) (0,003)| (0.167) (0.025) &y (0.002) *
0800, 4/10 4.1 4.5 1.47  0.09 [[&TI(S) 4.03(5) 5.12(5) 0.713(5) 0.188(5) None | 10.4 | 1.06 | 2,700 1,063 | 442.9
“to (0.12)  (0.13) . (0.042) (0.003)| (p]2 (0.028) 3.81(5) (0.002) . (%) : _
0800, 4/11 : 3.43(5)
- o— ’ ¢ -
0800, 4/11 4.2 4622 0.09 [ 4.16(5) 3.30(5) 3.43(5) 0.755(5) 0.195(5) Nome [ 9.9 | 1.05 2,710 1,063 | 444.0
to 0.12)  (0.1D[ 140Jop3) (0.003)| (0.280) (0.028) 3.87(5) (0.002) *)
0800, 4/12 (9.42)
0800, 4/12 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 |4as.0
to .12)  (0.026) (0.003) | (0.214) (0.011) 3.70(5) (0.001) = (%) : s - _
0800, 4/13 : 3.70(5)

(10.03)

-16-
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[rADIOACTIVITY 1N DRY GAS * ) TRITIUM IN WATER & HYDROCARBONS CUMULATIVE DATA
Bulk Freeze Stored Bulk Freeze Stored Cumulative-. Cumulative
TIME 3H 85yr 203}{3 l4¢ Water Water Water Cond. Cond Cond. Total [Cas Flow Rel_‘lease“‘“‘" Gas FPlow
INTERVAL pCi/cc pCi/c pCi/m3  pCi/cc | pCi/ml  pCi/ml  pCi/ml  pCi/ml pCi/ml pCi/mi | 3n 2 Usso -
(Ci) (c1) (pci) (ci) (ci) (ct) (1) (ci) (C1) (Ciry |1y M2%cry  Pue Pkeicn MZcr)
1971 } . Jouy pw—— i
0800, 4/13 3.9 4.0 1.32 0.08 3.29(5) 3.04(5) 3.70(5) 0.724(5) 0.162(5) None | 12.0 1.02 = 72,732 1,064 446.0
to (0.11) (0.11) | (0.036) (0.002)| (0.173) (0.019) 3.73(5) (0.001) *) N e )
0800, 4/14 . 4.16(5) 8
(11.67) —
) g P
0800, 4/14 3.7 3.8 1.06 0.08 3.45(5) 3.01(5) 4.16(5) 0.751(5) 0.181(5) None 9.2‘l( 1.0_\1, 2,741 1,064 447 .1
to (0.10)  (0.11) \ (0.029) (0.002)| (0.147) (0.018) 2.37(5) (0.001) (*) B P
0800, 4/15 : : 2.14(5) . : ==
(8.27) | e
0800, 4/15 3.7 3.8 1.38 0.08 4.92(5) 3.37(5) 2.14(5) O. 732(5) 0.172(5) Nome | 11.5 0.994 2,753 1,064 448.0
to (0.10)  (0.10) (0.037) (0.002)} (0.242) (0.027) 13.93(5) (0.001) (O. oox) . :
0800, 4/16 . 3.40(5) Ty
4.19(5) » ‘j,/
(11.16) Lo
0800, 4/16 3.5 3.6 1.04 0.08 3.88(5) 3.35(5) 4.19(5) (5) 0.512(5) None 7.4 0.985 2,760 1,064 449.0
to (0.09) (0.10) (0.027) (0.002)] (0.169) (0.024) 2.91(5) ggn/ Lp .002)
0800, 4/17 : . : 3. 2915)
o 'uﬂnfh
0800, 4/17 3.3 3.6 0.83 . 0.08 | 4.13(5) 3.31(5) 3. 29(5); [91676(5) 0.295(5)  None 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)
from e (7.56)
0800, 4/18 3.4 3.5 1.3 0.08 3. az(s) %& 53(5) . 3.75(5) 0.542(5) 0.179(5) Nome | 11.2 0.948 | 2,779 1,064 451.0
to (0-09) (0. 09) (0.034) (0.002)] (o. 222) ~(0.005) 3.62(5) (0.001)  (*)
0800, 4/19 : i 4.46(5) ’
—— (10.88)
- 0800,4/19 3.3 3.4 Dl—tﬁ‘ll I 0.08 4.00(5) 2.77(5) 4.46(5) 0.531(5) 0.140(5) Mone | 9.4 0.942 2,788 1,066 | 451.9
" to (0.08) (0.09) 0. (0.002) | (0.243) (0.013) 2.71(5) (0.001) (*
0800, 4/20 : . 1.88(5)

-ZS-
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L

RADIOACTIVITY IN DRY GAS TRITIUM IN WATER & HYDROCARBONS | cudaTIvE DATA
A MUL
. . : Bulk Freeze Stored Bulk Freeze Stored . Cumulative Cumulative
TIME 1 3 85gr 2034, lag Water  Water  Water  Cond.  Cond Cond. |Total |cas I&w 1] Release Gas Flow
INTERVAL pCi/cc  pCifcc pCi/m¥ pCifec | pCi/ml  pCi/ml  pCi/ml  pCi/ml pCi/m} pCi/ml | 3n '2 Py ;
(€i) (c1) (pci) (1) (ci) (1) (€1) (Ci) (C1) iy v | oderiaBuen Precn mZcF)
1971 - A —
0800, 4/20 3.3 - 3.2 1.11 0.08 | 4.42(5) 3.00(5) 1.88(5) 0.522(5) 0.135(5)  None rxgi:lt\n.935 2,800 1,064 | 452.8
to - (0.08) (0.08) (0.028) (0.002)| (0.258) (0.008) 3.39(5) (0.001)  (0.001) (g \)\ .
0800, 4/21 : 3.95(5) ; N |
3.205) I R
_ (11.13) . i
0800, 4/21 3.2 3.2 1.33 - 0.08 | 4.05(5) 4.08(5) 3.20(5) 0.588(5) 0.182(5) L}Nhng 9.0 | 0.923 | 2,809 1,064 | 453.8
" to (0.08)  (0.08)  (0.033) (0.002) | (0.224) (0.021) 3.45(5) (0.001) [~(%)
0800, 4/22 | . < 3.39(5) Y
(8.63) , f},,wjgw
0800, 4/22 3.3 2.9 1.05 0.08 | 3.61(5) 2.97(5) 3.52(5) 0.542(5)_ 0.177(5) ~ Nome | 9.1 | 0.908 |2,818 1,064 | 4s4.7
to (0.08)  (0.07)  (0.025) (0.002) | (0.206) (0.007) 3.48(S) 50100’7\\ (%) :
0800, 4/23 | o : 3.38(5) (LS
(8.83) /.1
. O NN : ' ' - o
0800, 4/23 3.3 2.9 0.61 0.08 | 3.64(5) 1.94(5) /303B(5) " 0.530(5) 0.157(5)  Nome | 5.8 | 0.267 |2,82 1,064 |454.9
- to (0.02)  (0.02) (0.004) (0.002) | (0.037) (0.033) \3.A3(3)/ (% (0.001)
1500, 4/23 _ . -18)~
e naiunibied 3
Subtotals: 290 273 27.5 0.835 | 219 8.79 872  0.887 0.672 0.052 | 1,491 | 233
Totals to Datle: 1,153 1,064 108 ~2.4 fﬂ ' 2,824 | 455
NOTE: Values ter concentdations are powers of 10: e.g., 4.66(5) = 4.66 x 105 )
<0.0005 Ci '

Zgc-
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TABLE III. ON~SITE RADIATION SURVLILLANCE
- ATMOSPHERIC SAMPLES ABOVE BACKGROUND (EIC)

M
NS
P i3
: {

E

*Net Tritium Concentrations

Page 1 of 2

cro b (pCi/ml) (pCi/m3)

Sample Collecction’ Period (moisture) (air)

PN i '
0800, 2/2 to 0800, 2/3/71! 2.1 3.5
0800, 2/3 to 0800, 2/4/M | 7.0 5.6 i
0800, 2/4 to 0800, 2i/5/71] 13 8.0
0800, 2/5 to 0800, 2/6/71 ,~7~15 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 “J—_19 3.0
0800, 2/9 to 0800, 2/10/71 4 36
0800, 2/10 to 0800, 2/11/71 23 24
0800, 2/11 to 0800, 2/12/71 an 45
0800, 2/12 to 0800, 2/13/71 5 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 35 Ly 49
0800, 2/16 to 0800, 2/17/71 7.6 [\ T.
0800, 2/17 to 0800, 2/18/71 3.8 C 73
0800, 2/18 to 0800, 2/19/71 2.5 (39
0800, 2/19 to 0800, 2/20/71 6.0 e ]
0800, 2/20 to 0800, 2/21/71 6.8 645
0800, 2/21 to 0800, 2/22/71 5.2 T4 —
0800, 2/22 to 0800, 2/23/71 53 14 (N
0800, 2/23 to 0800, 2/24/71 28 S
0800, 2/24 to 0800, 2/25/71 24 13, T/
0800, 2/25 to 0800, 2/26/71 30 21 T
0800, 2/26 to 0800,.2/27/71 147 72 L
0800, 2/27 to 0800, 2/28/71 32 11 D
0800, 2/28 to 0800, 3/1/71 192 82 i
0800, 3/1 to 0800, 3/2/71 - 12 4.6 - e
0800, 3/2 to 0800, 3/3/71 38 13 P
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 o]
0800, 3/7.to 0800, 3/8/71 28 16. I
0800, 3/8 to 0800, 3/9/71 14 12 b
0800, 3/9 to 0800, 3/10/71 6.6 4.7 U
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 P
0800, 3/16 to 0800, 3/17/71 8.8 7.6 tLJ)
0800, 3/17 to 0800, 3/18/71 18 12 ‘
0800, 3/18 to 0800, 3/19/71 20 " 8.

L ]
e

N
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TABLE I1I. ON-SITE RADIATION SURVEILLANCE
ATMOSPHERIC SAMPLES ABOVE BACKGROUND (EIC)

*Net Tritium Concentrations

[ |

*Corrected for 1 pCi/ml of

van.

Note:

. (pCi/ml) (pCi/m3)
Sample Co&léction Period (moisture) (air)
0800, 3/19 co‘osoo 3/20/71 8.0 4.3
0800, 3/20 :ososod 3/21/1 15 9.5 -

. 0800, 3/21 to 08005 3/22/71 . 8.8 6.8
0800, 3/22 to 0800, 3/23/71 25 8.3
0800, 3/23 to 0800, 3/24/7 20 26
0800, 3/24 co,osoo, 3[25/71 13 23
0800, 3/25 to 0800, 3/26/71 8.4 S ¥
0800, 3/26 to 0800, 3/27/71 11 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, 3/30/71—— 9.6 9.4
0800, 3/30 to 0800, 3/31/71 12\ 9.5
0800, 3/31 to 0800, 4/1/71 - ie\y ‘7.8
0800, 4/1 to 0800, 4/2/71 /267 % 16
0800, 4/2.to 0800, 4/3/71 L50 8.4
0800, 4/3 to 0800, 4/4/71 87 ) 59
0800, 4/4 to 0800, 4/5/11 ‘ 26 o~ 17
0800, 4/5 to 0800, 4/6/71 33 D) 8.2
0800, 4/6 to 0800, 4/7/71 - 15 - 11
0800, 4/7 to 0800, 4/8/71 3.6 >
0800, 4/8 to 0800, 4/9/71 24 A1 2
0800, 4/9 to 0800, 4/10/71 8.9 ,m‘;ié
0800, 4/10 to 0800, 4/11/71 16 1
0800, 4/11 to 0800, 4/12/71 24 17 (
0800, 4/12 to 0800, 4/13/71 59 60 |
0800, 4/13 to 0800, 4/14/71 22 ) U
0800, 4/14 to 0800, 4/15/71 9.1 15 i
0800, 4/15 to 0800, 4/16/71 26 - 53
0800, 4/16 to 0800, 4/17/71 9.5 16 réi;?
0800, 4/17 to 0800, 4/18/71 15 18 {J
0800, 4/18 to 0800, 4/19/711 12 - 23
0800, 4/19 to 0800, 4/20/71 . 16 -o21
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

H background in atmdspheric moisture at—Access Control -

3

The validity of the pCi/m3 values for this report has beer [;;2 ioned
due to sampling technique. It is probable that the .
actual figures will be somewhat higher, but should not exceed these values by

more than an order-of-magnitude.
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ON-SITE RAbIATION SURVEILLANCE - ENVIRONMENTAL SAMPLES ABOVE BACKGROUND

of tritium for several days before being collected.

Sample Net Tritium Concentrations
Collection = Type of (pCi/ml)
Period ’s i Location Sample (moisture)
i

0830, 2/3/71 L } SE of stack Snow* 177
0835, 2/3/71—~ N of stack Snow 90
0840, 2/3/71 [ .8 [of stack Snow 12
0845, 2/3/71 !g‘\s\{o? stack Snow 61
0850, 2 71 | WYolf stack Snow

50, 2/3/ . U @ ac 14
1000, 2/4/71 N of ,stack Snow 21
1000, 2/4/71 S off $tack Snow 147
1000, 2/4/71 E of‘staclgl Snow 145
1000, 2/4/7Y W of stack Snow 98
1015, 2/11771 N of stack | g Snow 166
1020, 2/11/71 'S of stack | | Snow 178
1025, 2/11/71 E of stack L. Snow 160
1040, 2/11/71 W of stack 4 Snow 4
0900, 2/15/71 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 Snoi\ 52
0900, 2/17/71 N of stack Snoyr—" 244
0905, 2/17/71 . S of stack Snow ST - 54
0910, 2/17/71 E of stack Snow A 26
0915, 2/17/71 W of stack Snow ey 180

N
0905, 2/18/71 N of stack Snow . 108
0900, 2/18/71 S of stack Snow. i 94
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 T 339
1345, 2/19/71 N of stack Snow P 2
1340, 2/19/71 5 of stack Snow L 80
1400, 2/19/71 E of stack Snow’ 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 ' __’3.27__%
0805, 2/20/71 E of stack Snow
0815, 2/20/71 W of stack Snow . :
101Q, 2/26/71 N of stack Snow
1015, 2/26/71 S of stack Snow 88
1020, 2/26/71 E of. stack Snow 490 D
1025, 2/26/71 W of stack Snow 39
. 2/71 NE of stack Porcupine 160-180( =130 pCi/gm wed
2/71 NE of stack Porcupine 34-38(24-29 pCi/gm wet)

Note: These animals grazed directly under the stack in an area of highest surface deposition
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TABLE 1IV. ON-SITE RADIATION SURVEILLANCE - ENVIRONMENTAL.SAMPLES ABOVE BACKGROUND
(Page'2 of 2)
Sample : . : Net Tritium Concentrations
-Collection Type of _ (pCi/ml) -~
Period i ¢ Location Sample- (Moisture) -
bt -
1035, 9f§/71 N of stack Snow* . 94
1025, 3/5/71 (- ~ S of stack Snow o 41
1040, 3/5/71( f\ i‘ E of stack Snow 237
1030, 3/5/71 l gj 1 W of stack Snow 26
AR . _ . _
1105, 3/6/71 = N-of stack . Snow : ' 146
1120, 3/6/71 / 8 o stack Snow 282
1110, 3/6/71 \ E of stack . Snow . 267
1100, 3/6/71 . \E:g§/stack : Snow ' 881
1140, 3/9/71 N of stack 218
1130, 3/9/71 S of stack 152
1135, 3/9/71 E of stac 284
1145, 3/9/71 W of stack 874
0930, 3/14/71 N of stack // 116
0935, 3/14/71 S of stack 264
0940, 3/14/71 E of stack - 270
0945, 3/14/71 W of stack 134
1050, 3/16/71 N of stack 204
1055, 3/16/71 S of stack - 450
1100, 3/16/71 E of stack 777
1105, 3/16/71 W of stack 2§5
1050, 3/25/71 N of gtack' 108
1040, 3/25/71 S of stack Snow N 118
1045, 3/25/71 E of stack Snow | 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
. - .
A i
0945, 4/20/71 N of stack Snow - l 497
0950, 4/20/71 S of stack Snow ) 103
0955, 4/20/71 E of stack Snow - 101
1000, 4/20/71 W of stack Snow . 199
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
0915, 4/21/71 W

of stack Snow

* All snow samples collected on a 20-yard radius around the flare stack unless
otherwise noted. :




N

TABLE V.

(Page 1 of 10)

OFF-SITE RADIATION SURVEILLANCE - ATMOSPHERIC SAMPLES ABOVE BACKCROUND

Radioactiv igy Concentrations

Atmospheric

Sample Loc.:at ion, Heading, Net “H - Net r
Collection and Distance from (pCi/ml) (pCi/m3) ‘(pCi,/m---)ww_{ Dilution
Period flare (degrees & miles) Type of Sawple (moisture) - (air) (afy)~—— Factor bodd
o , - _ Ny .
D - 1050, 2/3 to Latham Ranch, =250°, Fixed molysieve* 0.9 0.5 = p—— “4 x 108
1030, 2/5/71 =15 miles sample —
A . S
D - 1145, 2/3 to Clem Ranch, = 340°, ' Fixed molysieve 1.4 2,0 “1 x 108
1055, 2/5/171 = 3,5 miles sample : L
, . - @
D - 0925, 2/3 to Griffith Ranch, =170°, Fixed molyaieve 1.0 \\, t.') D 108
0850, 2/5/7% - =11 miles sample . e
' (2/2 - 2/5/71) Total Sauplea Collected' 14 (lll_v!ere background)
1045, 2/5 to Latham Ranch, = 250°, Fixed molysieve[—' j 2.3 . 1.0 ~2 x 108
1045, 2/7/711 =15 miles sample CL— A .
o . : &
1145, 2/5 to Grand Valley, =300°, e( gfﬁxeve ‘ 2.4 1.6 -1 x108 '
1135, 2/7/11 =7.0 miles , L
D - 1100, 2/5 to - Clem Ranch, =340°, 1| ' ‘m%ed molysieve 1. 1.0 -2 x 108
1120, 2/7/71 =3.5 niles - - ‘~;,/m:p1e ‘ -
l‘-,.-, .—..» . ‘. . .
D - 1212, 2/5 to Dupuceixanch, ~“320° Pixed molysieve . 1.0 1.0 -2x 108
1210, 2/7/71 24,0 m hf ﬂ sample :
D - 0945, 2/5 to ifle, =40°," Fixed molysieve 0.8 1.2 -2 x 108
1015, 2/7/711 "‘1‘3“m11es sample Co
D - 0900, 2/5 to ‘Jackett Ranch, =90°, Fixed molysieve 1.2 1.1 T2 108
0930, 2/7/71 =17 miles sample
D - 0905, E 5t l Griffith Ranch, =170 ° Fixed molysieve 1.3 1.2 | -2 x 108
- 0920, ;;;% =11 miles sample - '

/s - 2/7/71) Total Samples Collected: 7 (None were background)




TABLE V.

(Page 2 of 10)

OFF-SITE RADIATION SURVEILLANCE - ATMOSPHERIC SAMPLES ABOVE BACKGROLUND

Radioactivity Concentrations

Sample 'Location, Heading, Net 3H Neh8 "} Atmospheric
Collection and Distance from (pCi/ml) (pCi/mJ) (péi/m ) o Dilution
Period

D - 1150, 2/7 to
1105, 2/9/71

" D - 1130, 2/7 to’
1215, 2/9/71

2/7 to
2/9/1

‘D -0945,
0935,

D - 0930, 2/7 to
0900, 2/9/71

'2105 to 2305,
2/8/11 ‘

2050 to 2240,
2/8/71

2128 to 2200,
2/8/711

D - 1115, 2/9 to [I:[fi}

D - 1222, 2/9 to
1100, 2/11/71

Grand Valley, =300 ° Fixed molysieve 0.7 -3 x 108
= 7.0 miles : sanple B
TN 8
Clem Ranch, = 340°, Fixed molysieve 0.8/ 11\..’_4 _ -~1 x 10
= 3.5 miles - sample ' N '
' : . P
Jackett Ranch, = 90°, Fixed molysieve i ! .8 1.1 -2 x 108
=17 miles sample -
Griffith Ranch, = 17o‘°, Fixed molys “‘ 0.7 1,.0'. ’ "2 x 108 '
=11 miles : sample S
C.P, Pad, =340°, Por{t‘f lysieve 4.3 7.0 - , "3 x' 10’
=2,5 miles U S _
. - o /} ' -~ 7
Station D-11, =340°, / Pﬂ'teble mo!ysieve 2.1 4.0 . . "5.x 10
=4.3 wiles Mwle - :
" C.P. Pad, * 3463:::3 Porteble :ompressed - - 15- -4 x 10° .
22,5 qujr‘ s aiy sample
2/7 - 2/ J;ﬂ Total Saaples Collected: 10 (2 were background, 1 had insufficient
1 : S : moisture for analysis)
Grand Valley, =300°, Fixed molysieve 1.0 1.4 o ~1x 108
=7.0 miles sample . .
Clem Ranch, = 340°, Fixed molysieve 1.2 . 1.6 -1 x 108
=3.5 miles sample :
Duplice Ranch, =320°¢, Pixed molysieve - 2.0 3.5 ‘ 5 x 107

- =4.,0 miles _sunple
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TABLE V. OFF-SITE RADIATION SURVEILLANCE - ATMOSPHERIC SAMPLES ABOVE BACKGROUND
{Foge 3 of 10 '

Radioactivity Concentrations

Sample Location, Yeading, - Net 3n Net 8 Atmospheric
Collartivn and Disiance from (pCi/ml) (pCi/mS) (pCt/m )* Dilution
Period . fla are (¢ z3:ees & mileal Tne of Sample {moisture) (air) Factor
0940, 2/9 to Jackett Rauch, =90°, Fixed molyaieve 'q.-:s 1.2 e, I -1 x 108
1015, 2/11/71 =17 miles N ‘sample » P
0915, 2/9 to . Griffith Ranch, =170°, Pixed molysieve 0.8 1.6 -1 x 10
1030, 2/11/71 ' = 11 miles sample , /;ﬂ :
2250 to 2320., C.P. Pad, =340°, Portable compressed- - \_, ;;‘j,"i S “1 x 10’
2/10/n © =2.5 miles A air sample: o ‘ -
A 2/9 - 2/1.1./71) Total Samples Collected: 10 (4 'uéte background)
' . 5

1310, 2/11 to Latham Ranch, =250°, Fixed mlysievel»'"'“' ) 1.2 0.8 T2 x 1.08
1125, 2/13/71 " =15 miles . sanpl.e : .

. . , / ‘]
1050, 2/11 to Grand Valley, = 300°, Pixea molysieve 0.8 0.9 -2 x 108
1100, 2/13/71 o = 7.0 miles , e “sanpl.e b . ‘
1155, 2/11 to Clem R'anch, = 340 °,-' ‘ Fixed molysieve o .2.10 4.5 4 x'107
1100, 2/13/71 = 3,5 miles ..’ sample .
. : :  I— : . S
1110, 2/11 to ) Duplicq«—llanch. = 320°, Fixed molysieve 1.0 1.6 -1 x 108
1040, 2/13/71 - = 4,0 mﬂﬁj“ l sample : S -
0415 to 0600 . [€PRad, = : Portable molysieve 11 17 . “1x 107
2/12/11 I = 2,5 miles _ ~ sample. :
0453 to 0522,! | ”ﬂ C.P. Pad, = 340°, . Portable compressed o
2/12/11 S H 22,5 miles air sample - - 11 5 x 10°

[ J : (2/11 - 2/13/71) Total Samples Collected: 10 (4 were background)

-09-




TABLE V.

(Page 4 of 10)

OFF-SITE RADIATION SURVEILLANCE - ATMOSPHERIC SAMPLES ABOVE BACKGROUND

1050, 2/15 to

0905, 2/17/71

1235, 2/21 to
1140, 2/23/71

1300, 2/21 to
1200, 2/23/71

1500, 2/21 t
1435, 2/23/7

1145, 2/23 to

1130, 2/25/711 -

W

: Radioactivity Concentrations |
Sample Location, Heading, ~ Net 34 Ne (6 'K.r Atuwospheric
Collection and Distance from (pCi/wl} (pCi/m3) (pCiZﬁ ) I Diiution
Period flare_ (degrees & miles) Type of Sample (roisture) (aix)- Afair) Factor
1130, 2/13 to Latham Ranch, = 250°, Fixed molysieve . 1. 7 / “1x 108-
1040, 2/15/71 = 15 miles ' sample -
1105, 2/13 to Clem Ranch, = 340°, Fixed molysieve -1 x 108
1055, 2/15/71 = 3.5 miles . : sample

(2/13 - 2/15/71) Total Samples Collected: 7: iil-rere'background)

Latham Ranch, = 250°, Fixed molysiﬂ:/ j . 0.9 0.4 - ~ 4 x 108
= 15 miles sample -

(2/35 - 2{/11/71) To‘tal Samples @@ed: 7 (6 were bgckgmux_xd)

(2/17 - 2/21/71) Total Collected: 14 (12 were background, I had insufficient
y : moisture for analysis)

Clem Ranch, = : Fixed molysieve 3.4 2,2 » St eox 197

= 3.5 mtles sample ’

Duplice ﬂ 32¢°, Fixed molysieve 0.0 6.7 ~3x 108
[="%7Q miles sample

Griffith Ranch, = 170.", Fixed 'molysieve 1.2 0.9 2 x 1\')8

= 11 miles ' sample ’ ‘

(2/21 - 2/23/71) Total Samples Collected: 7 (3 -were backgrouad, 1 had insufficteat
wolsture for analysir)

‘Clem Ranch, = 340°, Fixed molysieve 1.4 2.2 e x )]
= 3.5 miles - sample

- 19-




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

(Page 5 of 10) :
Radioactivity Concentrations

Sample Location, Heading, Net 3H Net 85 T Atmospheric
Collection , and Distance from (pCi/ml) (pCilm3) (pCi/m_) - Dilution
Period flare air air’

. (2/23 - 2/25/71) Total Samples Collected: 7 (5 were background, 1 had inaufficient
: moilsture for .analygig) |
P

s ]
o ' (= A
1132, 2/25 to Clem Ranch, = 340°, Fixed molysieve 0.9 P .0 -2 x 108
1320, 2/27/11 . = 3.5 miles sample (C”‘j ’
0610 to 0810, C.P. Péd, = 340°, Portable molysieve 31 ~ody -1 x 107
2/21/1 = 2.5 miles. sample - ; Jo— '
. A ‘ A ]
0625 to 9825, ~ Station D-11, =.340°, . Portable mo ysieve Li 1.2 1.2 ‘ ~2x 108
2/21/n = 4.3 miles sample J[ ’
0652 to 0725, C. P. Pad, = 340°, Portable . compress;d - - 6 o -sx106 g
2/27111 = 2.5 miles ‘ ] air? P e ' i
(2/25 - 2/27/71) Total Samples CQ_Ller_l:ed 10 (5 were background, 1 had insufficient
: \ moisture for analysis)
{ l
| L »’ p |
1325, 2/27 to Clem Ranch, = {1:02,*—»- Vl' Fixed molysieve 1.7 . 1.4 -2 x 103
1235, 3/1/1 - = 3.5 miles —— sample
: I - '_ ~ ‘
(2727 - 310./[7}) Total Samples Collected: 7 (5 were background, 1 had insufficient
1 : ) moisture for analysis)
1310, 3/1 to B‘H ]] Grand Valley, = 300°, Fixed molysieve 0.8 0.4 -5 x 108
1015, 3/3/N11 x 7.0 miles : - sample '
1240{ (3/1 44 . Clem Ranch, = 340°, Fixed molysieve 2.6 2.3 -9 x 107
0920,\3/3/71 = 3.5 miles sample
0730, 3/1 to . Jackett Ranch, = 90°, Fixed molysieve 0.8 0.8 -3 x 108

0750, 3/3/71 =17 miles sample




TABLE V.
(Page 6 of 10)

OFF-SITE RADIATION SURVEIL_LANCE - ATMOSPHERIC SAMPLES ABOVE BACKGROUND

Radioactivity Concentrations _

Sample Location, l-le'ading,_ Net 34 ' Net/ " 83kr.. Atmospheric
Collection and Distance from (pCi/ml) (pCi/m3) (pC1Ym" 2 . Dilution
Period flare (degrees & miles) Type of Sample (moisture) (air) Lait)_ o Factor
. . v ——
- 1435, 3/1 to - Griffith Ranch, = 170°, Fixed molysieve 0.6 , 0.5 /ifj,/v - 4 x 108
1140, 3/3/711 = 11 miles sample i '
(3/1 - 3/3/71) Total Samples Collected: 7 (2 were backg gund 1 had insufficient
moisture fo ;hnalys/ls)
. | ‘ ° . ’"M:::j ~ 8
0945,. 3/3 to Duplice Ranch, = 320°, Fixed molysieve J 0.6 4 x 10
1305, 3/5/'71 = 4.0 miles sample -
0830, 3/3 to Rifle, = 40°, Fixed mlysﬂvg p.s 1.7 -1 x 108
0850, 3/5/711 = 13 miles ‘ sample /
1145, 3/3 to Griffith Ranch, = 170°,  Fixfd & i}‘sieve 0.6 0.6 -4 x108 o
1500, 3/5/71 = 11 miles A sam ' v &
(3/3 - 3/5/71) Total Sa(xf;'lpgaj)llected: 7 (3 were backgmund 1 had insufficient
‘ N : ‘moisture for analysis) .
NI
1255, 3/5 to Clem Rgich 3130 Fixed molysieve 2.3 2.2 ~ 1 x 108
1035, 3/7/71 = 3.5 mfl}j‘u sample
1315, 3/5 to [—Duplige Ranch, = 320°, Fixed molysieve 0.7 0.5 - 6 x 108
1055, 3/7/N (——vv; = 4.0 miles sample
1510, 3/5 to “ U U Griffith Ranch, =170°, - Fixed molysieve 1.1 0.6 -5 x 108
1400, ’ = 11 miles . - sample :
[_,-/] (3/5 - 3/7/71) Total Samples Collected: 7 (3 were background, 1 had insufficient
moisture for analysis)
11040, 3/7 to Clem Ranch, =340° -  Fixed molysieve 1.2 1.7 - 2 x 108
1230, 3/9/71 : X

=3.5 miles ) sample

(3/7 - 3/9/71) Total Samples Collected: 7 (5 were background, 1 had insufficient
. : “moisture for analysis)




Sample Location, Heading, A : Net 3n Net 83r Atmospheric
Collection and Distance from - (pCi/ml) (pCl/m3) (pCi/m”) Dilution
Paricd flare ‘degrees & miles) Type of Sample - (moiaturel (air) (aif) Factor
0745, 3/9 to Griffith Ranch, = 170°, Fixed molysieve 0.9 1.1 NI T3 x 108
1345, 3/11/11 = 11 miles sample ' A
(3/9 - 3/11/71) Total Samples Collected: 7 (6 were background) {f?{gj:3
. | .
‘ ."! \\ i 8
0500 to 0700, C.P. Pad, = 340°, Portable molysieve 0.8 ° 1.9 “1x10
3/13/71 % 2,5 miles sample p— o
(3/11 - 3/13/71) Total Samples Coilected: 10 (% were background)
. i : t
1155, 3/17 to. Clem Ranch, = 340°, Fixed molysiqpe, \} 1.8 1.0 -4 x 108
1240, 3/19/71 = 3.5 miles , sample [ :
: P o -,
0712 to 0912, A C.P. Pad, =~ 340°, Potta‘} ?olysieve 12 15 -3 x 107
3/19/71 = 2,5 miles sampl_/f
. TN
. 0750 to 0950, ~ Reese Residence, {{ PoFtable molysieve 2.9 4.4 “1lx 108
3/19/71 = 340°, = 3.5 miles -/ gample -
0814 to 1014, Station D-5, 303° Portable molysieve 1.3 1.9° 3 x 108
3/19/71 =4 mnﬁ.ﬂ .gample :
i
0807 to 1007, [:§;a;_fn D414LJ= 345°, Porteble molysieve 0.6 1.2 - 4 x 108
3/19/171 » miles sample -
0730 to 0930,|l ii l' Clem Ranch, = 340°, Portable ﬁolysieve 0.8 A 1.2 - 4 x 108
3/19/71 = 3.5 miles . sample .
1545'do 17; ’ Station D-35, = 110°, Portable moiysieve 1.7 2.3 ' "2 x 108
31199 ‘= 16 miles sample A
1522 to 1722, Station D-37, = 120°,  Portable molysieve 1.2 1.7 -3 x 108

TABLE V.
(Page 7 of 10)

OFF=SITE RADIATION SURVEILLANCE - ATMOSPHERIC SAMPLES ABOVE BACKGROUND

Radioactivity Concentrations

3/19/11

= 15 miles sample

-vg-




TABLE V.
(Page 8 of 10)

OFF-SITE RADIATION SURVEILLANCE - ATMOSPHERIC SAMPLES ABOVE BACKGROUND

Radioactivity Concentrations .. . '
Sample - Location, Heading, o : ~ Net 3B Net/ g§r~-*‘ Atmospheric
Collection ~ and Distance from (pCi/ml) (pCi/m3) (p(\fl_g__) _____ ) Dilution -
Period - flare (degrees & miles Type of Sample molsture afir - (alp)-——! Factor
1502 to 1702, Station b-—39. = 130°, . Portable molysieve 1.6 2.3 i/;/ _ - 2 x 108
3/19/11 =146 miles sample - . _ )
. ’ ) ,/"‘“\\ ]
0840 to 0915, Reese Residence, = 340°, Portable compressed 3.2 (( 1‘%) 9 - 3 x 107
3/19/71 = 3.5 miles air sample : oy a »
.0703, 3/19/71 = NE of flare, = 1 mile Alrcraft "grab" | ——nl - 6 -
(10,700' MSL) sample H
3/13 - 3/19/71) Total Samples Collected:“! t’m‘:(.f7 were background)
1300, 3/19 to Clem Ranch, = 340°, Fixed polypsieve 5.3 - 4.0 - 8 x 107
1205, 3/21/N11 * 3,5 miles. 84 A ’
' | oo |
D - 1225, 3/19/71 Duplice Ranch, = 320°, /7 Fixed molysieve 0.7 0.4 - 8 x 108
1140, 3/21/N1 = 4,0 miles (( /’3‘ ple :
. 7 ;o . .
(3/19 - 3,/21/7)[-)——'1'0&'-.&} Samples Collected: 7 (5 were background)
(3/21 EEE?GL) Total Samples Collected: 17 (All were background)
1115, 3/27 to___ Ec—t!—m:hancﬁ. = 340°, Fixed molysieve 2.4 1.9 -2 x 108
1130, 3/29/7m = 3.5 miles sample :
D - 1105, 3/29 t Grand Valley, = 300°, Fixed molysieve 0.9 0.7 ~ 5 x 108
1200 1 = 7.0 miles- sample -
1135, o Clem Ranch, = 340°%, Fixed molysieve 1.8 . 1.3 ~ 2 x 108
1050, 3/31/71 = 3.5 miles , sample . ’
D - 1120, 3/29 to Duplice Ranch, = 320°, - Fixed molysieve 1.1 0.9 -3 x 108
1125, 3/31/711 = 4.0 miles sample : . :

-Sg-




TABLE V.
(Page 9 of 10)

OFF-SITE RADIATION SURVEILLANCE - ATMOSPHERIC SAMPLES ABOVE BACKCROUND

Redioactivity Concentrations

Sample Location, Heading, . Net 3H Net 8kr Atmospheric
Collection and Distance from (pCi/ml) (pCi/m3) (p(}t/m Dilution
Period flare (degrces & miles Type of Sample moisture).  (air) L{lr) Factor
. . : o : S
0900, 3/29 to Rifle, = 40°, 13 miles Fixed molysieve 0.6 0.y 5 x 108
1035, 3/31/71 sample 7 o
" s e
(3/27 - 3/31/71) Total Samples: 8 (3 were background) J— T
. ("/‘-x)
. 1110, 3/31 to’ Clem Ranch, = 340°, Fixed molysieve 3.2\ (1.8 " 2 x 108
1055, -4/2/71 "2 3,5 ulles sample R
. . i
1105, 4/2 o Clem Ranch, = 340°, Fixed molysieve l~~’ 2.8 1.6 T2 x 108
1040, 4/4/71 = 3.5 miles sample S~
. = . :
1125, 4/2 to Duplice Ranch, = 320° Fired molyqigye 1.9 1.4 -3 x 108 c'n
1100, “"/7.1 = 4 0 miles sagp) /\ 4
(3/31 - 4/4/71) Total Samples @?;ed. B8 (5 wera background)
1120, 4/4 to Clem Ranch, = 340°,. (//\ Fixed molysieve 3.1 1.2 "2 x ]'.08
1125, 4/6/71 =z 3.5 miles sample '
1130, 4/6 to " Clem ch"“‘ 340 Fixed molysieve 2.9 1.7 -2 x 108
1130, 4/8/71 = 3.5 ]lefl" sample
) (414 (- 4/8/71) Total Samples Collected: 8 (6 were background)
1130, 4/10 t;_]_—u_]‘l " Clem Ranch, = 340 ° Fixed molysieve 1.7 0.8 -4 x 108
1030, -4 - = 3.5 wiles sample
1040 (;(12) : Clem Ranch, =340 ° Fixed molysieve 1.8 1.2 - -3 x 108
1045, 4424771 = 3.5 miles sample

(4/8 - 4/23/71) Total Samples Collected: 32 (30 were backg‘rc.mnd)
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TABLE V
(Page 10of 1V)

OFF-SITE RADIATION SURVEILLANCE - ATMOSPHERIC SAMPLES ABOVE BACKCROUND

Radioactivity Concentrations ™™

o

S— .

Sample Location, Heading, o ‘ - Net 3H ) Netf?s r Atmospheric
Collection and Distance from : . (pCi/ml) (pCi/m3) (pCi/m”)— 'Dilution
Period flare (degrees & miles) Type of Sample (mofsture) (air)..... (air) Factor
: | Soen——
: . A .
- . /'/,/ .
Total Samples Collected During Flaring: 274 ( > 153 were backgroind;-—
o 10 had insufficient moisture
for analygis)“\§\
: [{ ?
| Ny o/
‘D - prefix indicates doubtful if really above background; near upper range_of ] background samples.
Included in due to uncertainty as to practical upper %rmit on 3H background.
- %  Molysieve is a colloquialism for molecular sieve. 2
*% Dpilution factors based on total 34 curies released (gas + qglé;i'during each sampling. While this
: was not done in earlier reports, it became necessatyjdpring the third production test since the 3
in the water reintroduced into the flare accounted {gi ddt of the total 3H released., I
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TABLE VI. OFF-SITE RADIATION SURVEILLANCE - ENVIRONMENTAL SAMPLES

(Page 1 of 4)

Sample M Location, Heading, . _ Net Tritium
Colleci:iq'n'g ‘ i and Distance from Type of Concentrations
Period (i i1 Flare (degrees & miles) Sample (pCi/ml moisture)
A S S g
e .
2000, 2/3/71 ™\ N'sw of Test Well Snow 4.8
A §= 0.1 mile ’
. } !\\\s :
1305, 2/5/71 i} “NLW. of Test Well, : 1.3
. =0 le
/’\\; . .
1310, 2/5/71 N.Wl of Test Well, Snow 2.1
2 o.g_sjﬁ"ne :
1315, 2/5/71 N.W. of Fs: Well, Snow ) o 1.9
, = 0.5 mile} :
) S— :
1250, 2/7/71 N.W. of Test Well;,..‘. Snow 4.0
: = 0.1 mile /;-\ '
J LA :
1255, 2/7/71 N.W. of Test Wells— Snow | 2.9
: = 0.25 mile —
- RN :
1415, 2/8/711 . N.W. of Test Well, ‘- Snow , 6.6
= 0.1 mil oy
.1 ' e . _
2130, 2/15/71 N.W. of Test Well, §§6v2j3 A 2.3
: = 0.25 mile N
o e U
w iy
1015, 2/20/71 N.W. of Test Well, Show™’ N 9.0 .
. = 0.1 mile ﬂ
. i .
1020, 2/20/71 N.W. of Test Well, Snow U 2.8
= 0.25 mile : L
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 i 20
: . : = 0.1 mile ‘ '
1140, 2/21/71 N.W. of Test Well, Snow 11
- x 0.25 mile s :
L1145, 2/21/71 N.W. of Test Well, Snow . 2.3
. = 0.5 mile . L
1045, 2/24/71 N.W. of Test Well, " Snow %
= 0.1 mile o ) . . J
1050, 2/24/71 N.W. of Test Well, " Snow 1.7

]

= 0.25 mile




TABLE VI. OFF-SITE RADIATION SURVEiLLANCE - ENVIRONMENTAL SAMPLES

(Page 2 of 4 )

Location, Heading Net -Tritium

Sample |
VCollec io and Distance from Type of ‘Concentrations ~ |
Periorl — Flare (degrees & miles) Sample (pCi/ml moisture) : |
1055, 2241 N.W. of Test Well, Snow ' ' 1.8 |
N ﬂ = 0.5 mile T . , | |
RN . _ ' - |
1155, 2724/ N\ N.W. of Test Well,  Snow . A 1.8
«2miles (Plot 2)
N
2400, 2/28/71 igw._of Test Well, Snow 9.0
\&-dA mile
© 2400, 2/28/71 - " N.W. oE Test Well, . Snow o - 2.8
: = 0.2 mile
L= -
2400, 2/28/71 N.W. of Test Ue-J.l. Snow : 2.0
: = 0.5 mile A\ A : )
12400, 2/28/71 N.W. of Tes‘_‘,Wem_\& . Snow ) 2.1 '
: = 1 mile (Plot 1)
1105, 3/6/71 N.W. of Test Well, > Snow - 1.2
= 0.1 mile :
1255, 3/14/71 N.W. of Test Well, (%w . 5.0
' = 1 mile (Plot 1) ‘\\, -
1220, 3/16/71 N.W. of Test Well, ~—Srow 3.7
= 0.1 mile ‘ 53 '
. 1 |
1225, 3/16/71 N.W. of Test Well, Snoid B 2.2
: = 0.25 mile —
. ‘ = |
"1255, 4/18/171 N.W. of Test Well, Sncw | T3 5.7
. = 0.1 mile S
, wd
1300, 4/18/71 N.W. of Test Well, - Snow ‘ 16
£ 0.25 mile : }
1205, 4/18/71 N.W. of Test Well, Snow 4.1
S = 0.5 mile
1000, 4/20/71 'N.W. of Test Well, Snow
’ = 0 1 mile .

o=

«25 mile

4 301
2, ) . ~
H 1005, 4/20/71 N.W. of Test Well, Snow l 2‘,%
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TABLE VI. OFF-SITE RADIATION SURVEILLANCE - ENVIRONMENTAL SAMPLES

(Page } of 4 )

' Sample Location, Heading, : Net Tritium
Collection [ rT and Distance from Type of Concentrations
Period { | %, Flare (degrees & miles) Sample (pCi/ml moisture)

i i . .

1015, 4/20/71 \E:jlﬁ N.W. of Teat Well Snow ' 1.9

7=0.570ile :

Nt d

TS
1315, 4/26/71 Dup}ice Ranch, = 320°, Snow 1.5

i= 4 miles

/;:::}

(273 - 4/26/71) Totalexecipitation Samples (Snow and Rain) Collected: 221
(188 werejbackground)

* Collected 3 days after the de of flaring

g S
(2/2 - 4/30/71) Total Water §Eﬁ§i18 Collected: 121 (All were background)
Battlement Creek: ¢ ) '
18 Domestic water sf es surrounding Rulison (out to a
distance of 15 mi}esié& 52

' ff"xj
(2/2 - 4/30/71) Total Milk Samples Collec&all:\26 (All were background)
(10 Ranches out to 18 miles\irgm Rulison Site)

1020, 2/27/71 silt, = 60°, 19 miles Vegeé;:;gqssample 2.0 (0.9 pCi/gm wet)

1105, 4/28/71 N.W. of Test Well, Vegeéz;;bn sample ‘ VES.9 (3.7 pCi/gm wet)
' = 310°, = 0.25 mile .

- 1140, 4/28/71 N.W. of Test‘Weli, 4 Vegetation Lémple 2.2 (0.9 pCi/gm wet)
o = 310°, = 0.5 mile
’ o
(2/2 - 4/30/71) Total Vegetation Samples Collected: 19 ( re background)
(Out to 19 miles from Rulison Site) l

1100, 4/28/71 . N.W. of Test Well, Soil Sample . i 5.7 (1.6 pCi/gm wet)
= 310°, = 0.25 mile : §

1125, 4/28/71 N.W. of Test Well, -  Soil Sample o _Efff?(o's pCi/gm wet)
= 310°, = 0.5 mile o . ;

1100, 4/28/71 N.W. of Test Well, Soil Sample - . -jéiﬁl(o 8 pc1/gm wet)

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

_")

))-

(2/2 - 4/30/71) Total Soil Samples Collected: 17 (14 were background)
(Out to 19 miles from Rulison Site)
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TABLE VI. " OFP=-SITE RADIATION - SURVEILLANCE - ENVIRONMENTAL SAMPLES
(Page 4 of 4 )
Sample Location, Heading, o ' Net Tritium
Colleg;ioq” . and Distance from Type of . Concentrations
Period i Flare (degrees & miles) Sample (pCi/ml moisture)

o

- e

-

*% .
(Z/Zf— 4/30/71) Total Urine Samples Collected: 60 (All were background)*
(Collected from 20 residents out to 20 miles from Rulison
- \\ i Site)
i

B ERY
i

* Some elevat d levels vere observed but were determined to be from tritium

dialed-trfst watches; no increases were attributable to Rulison flaring.

Lo

(2/2 - 6/30/7£Q&;o 1l Animal Samples Collected. 8 (All were background)
=_Blood Samples (sheep and cattle: 6 (within 5 miles of
. Ralison Site)
- Dedrj Tissue (road-kills): 2 (within = 10 miles oX Rulison
ijte) ‘
N

= _ -
(2/2 - 4/30/71). Thermolumineécenc Dosimetry (TLD): 36 (All were background)

L5

AN

NOTE: All tritium concentrations :Elcorrected for 1 pCi/ml moisture;

=

N }
. ~\\
—N Y
’}i:i/

N

U

: F::i]:i}
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