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Table l 

Difference of Maximum Reading over Background by Equipment 
Sequenced by Increa:sinq Median Difference 

. {M~cro-Rems/Hr l 

Oklahoma 

FACILIT'i: Gas Processinq 
Median 75~h 

Obsns Equipment Ditference Percentile . 

99 
2 

27 
211 
35 
s, 

32 
17 , 

8 ., 
12 
13 
9 
9_ 
2;:' 
{ ; " 

1 

39'4 

59 
111 
135 
U5 
271 
626 

1, "12 
3 

347 
3511 

42 
585 

9 
79 

3,824 

COMPRESSOR 
CRYO UMIT 
DEHYDRATOR 
FRAC TOWER 

' INLET SCRUBBER 
HETER 
OTANK 
OTHER 
PRODUCT :!.INE 
REFRIGER~TI ON 
·SWEETENER 
PTAlfK 
OPUMP.. 
BOTTOMS PUMP 
'ppuffp 
REFLUX PUMP 

I 
I 
L 
I 

:j 
I 
·I 
I ., 

. ;r : 

·'• . :: 

: I ' .. 

;_' ',·!:' . . 

.' I ...... ·· .. · ·'' . ·.· 

l, t::::~ .. ' ' •' 
! ~:it:•• ...... ; 
1 titit--tu*uti ·· 

1, '<. ·: ' ' ' ' ' ' ---- -+"" ~~7"0""::-+ ~-~-:-+- --~-+;~--~+ : 
U ': ,!2 •. : ,.JS 49 SS 6t 

.: • ' 1 : : . : ,: . • • • 

Median , o~ d>if,hr~nce over ; 'Eiackgtl)und 

FACILITY: Product1on 

FLIN! I 
MANIFOLD I 
METER I 
OTHER I 
PUMP I 
SEP I 
STANK I 
VRU I 
WP ROD I 
H/T I* 
SUMP I* 
WTANK I* 
WlNJ I-** 
WLIHB I**•*•** -----+----+----+----+----+----+ 

u 211 3" 41if 59 611 

Median of Difference over Background 

_, nn-

6 • B 

" . " "." ".Jl 

". " " ;·" 
Ii~ '1 
'L~ ·-. 

". 8 
ii) :.I 
l ,~ i 
9.S 

llL 5 
12.7 
17.5 
28.9 

If. 8 

".' 11. " 
". s 
I. I 

".' Ii • " " .. 
t. II 
Lii 
1.111 
2.i 
6." 

14. i 

2 • " 
". s liJ." 
11. IJ 
II. 8 
If. 8 
Ill. " 
4 .. 6 

12.8 
8.8 
" • liJ 
8;·3 

41'.:IJ i.s.; 
489:. IJ. 
46:;. 

31.1 
3." 
Li 
4.1 
l.iJ 
4.9 
1.8 
IJ. t 
2." 6." 

HJ. 3 
13.5 
4'J. 8 
89.0 

·· ..... . 

--~--------------



Table 2 

Median Difference Over Background by County 
Sequenced by Increasinq Median Difference 

(Micro-Rems/Hr) 

Oklahoma 

FACILITY: Ga3 Processinq 

Median 75ch 
Obsns County Difference Percentile 

3 ALFALFA "."' l." 
17 BECKHAM 9.H B.S 
63 BLAINB: iJ. "" IJ. 9' 
1 CADDO ". "8 II. i 

llil CANADIAN It, H ". 5 
1 CARTER " . "" ". 8 
1 cREEK ". iJ8 8.9 
3 CUSTER IJ.H IJ. 8 
2 GARVIN 11.H e.s 

ll GRADt II' fiJe Li 
3i KINGFISHER IJ.H IJ. i 
l ·HAJOR .8.H i. I 

16 HURRAY ", IJI 8." 
4 OKLAHOMA ".SS II. S 

!Iii ,PITTSBURG "."' ". " l WASHITA 8.H ". " u WOODWARD l.H ". " 44 HASKELL I*'* l.59 3. " 2 LATIMER , ... 1. 59 2." 
8 ·BEAVER I**** 2.H 2." 
9 TEXAS !****•**************** U.51 13.8 

21 mi:Wr /*************************** 13. 35 ' 44." 
3 STEPHENS !****************************** 15.28 44.2 

----+---+---+---+---+---+---+---+---+-
314 2 4 6 8 HI 12 14 16 18 

Median of Difference Over Bac:kqround 
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Obsns 

118 
1411 
136 
399 
12 
83 
59 

156 
127 

2 
15 

526 
•: : Hll . ' 

68 
9 

44 
18 
4'I 
31 

368 
18: 

4 
1 

14 
14 

8 
173 
UJ 

!· . 13 
22 
25 
5, 
8 

37 

Table 2 (Continued) 

Median Difference Over Background by County 
Sequenced by Increa~ing Median Difference 

(Micro-Rems/Hr) 

Oklahoma 

FACILITY: Production 

Median 
County Difference 

ALFALFA s.1111 
BLA!NE 11.H 
CANADIAN lil~H 

CARTER If .1Je 
COHAN CHE 111.U 
CUSTER lL SIJ 
·DEWEY !iLH 
GARVIN If; 98 
GRADY liJ~H 

. GRANT I, 98 
HARPER 8.H 
KINGFISHER i~H 
HA,JOR 8•89. 
HURRAY . ·g~.H 
NOBLE 8~98 
OK LAii OMA -8~H 
PAYNE '~"' ' PITTSBURG .8~H 

·· poNTOTOC II~ ill 
STEPHENS llL88 

' TEXAS l~H 
liOODS 11i;H 
~OODVARD ··. ;:t:: CADDO 'I 

COAL t• '1!: 51 
BEAVBR . I** .1[u 
'BECKHAM 1u ·:. 11~11 
CLBVILA!f D I** . 1:~e11 
ELLIS \U 1 '~"" 
GARfIELD 1u LH 
LATIMER ju LSI 
LINCOLN I*'* i .-e e 
.LOVE I*- l.H 
MCCLAIN JU LH 

----+---+---+-~-+---+---+---+---+---+ 

2 4 6 8 llJ 12 14 16 18 

Hedi an of Differen~e Ovet Background 
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' . 

.15th 
Percentile 

11.11 
2.8 
2. i 
3. IJ 
IL S 
IJ .11 
LS 
2.i 
2." 
9.1 
e,e 
2.8 
3 .• i 
9. II 
l.8 
I .JI 

95.8 
IJ.11 
4. If 
4. II 
". 3 
fiL If 
i." 
3.8 
4." 

66~8 
2. IJ 
3." 
s ~" 
4.8 
2." 

U.5 
9.3 

69.S 
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Table 2 (Continued) 

Median Difference Over Background by County 
Sequenced by Increasing Median Difference 

(Micro-Rems/Hr) 

Oklahoma 

FACILITY: Production 

Median 75 10 h 

Obsns County Difference Percentile 

SliJ 
1 

149 
74 
12 
23 

285 
31 

115 
126 

4 

3,824 

POTTAWATOMIE 
UNREPORTED 
HASKELL 
KAY 
TULSA 
WASHITA 
CREEK 
OKMULGEE 
OSAGE 
SEMINOLE 
HUGHES 

l*-
i u , .... 
I**** 
1u:•• 
I**** 
I****** 
I t•1Utt 

! *******'* 
I**'**•••• 
!•********** 
----+---+---+---+---+---+---+---+---+---+ 

2 4 6 8 18 12 14 16 18 28 
Median of Difference over Backg::---- "·:1 
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l.U 
1.lili 
2 .• n 
2 ."8 
2.08 
2.H 
3.U 
J."" 
4.U 
4. SiJ 
5.51 

12.0 
1." 
3. Iii 

lH.3 
85.S 
2.e 

46.5 
137. IJ 

32.S 
45.5 
15.8 



Obs County 

4 HUGHES 
l UNREPORTED 

24 ·WASHITA 
8 LOVE 

31 BECKHAM 
391 CARTER 

86 CUSTER 
13 ' ELLIS 

5 · LINCOLN 
1"2 MAJOR 

27 TEXAS 
75 ·CADDO 

146 ·CANADIAN 
8 COAL 

138 GRADY 
84 HURRAY 
31 PONTOTOC 

121 ALFALFA 
283 BLAINE 
19 3 CLEVELAND 
158 GARVIN 

9 NOBLE 
31 OKMULGEE 

115 OSAGE 
SS POTTAWATOMIE 

126 SEMINOLE 
12 COMAlfCHE 

286 CREEK 
15 HARPER 
21 LATIMER 

371 STEPHENS 

Table 3 

Median Background by County 
Sequenced by Increasing Median Difference 

{Micro-Rems/Hr) 

Oklahoma 

Median 

I********** s.e 
'*'******** 5.8 
!********** 5.9 
!*********** 5.5 
I************ 6.S 
!************ 6.B 
l************ 6.S 
!************ 6.S 
!************ 6.i 
!************ 6.S 
!************* 6.5 
I*****~******** 7.S 
!*****~******** 7.9 
1*~***~******** 7.1 
! ·*****~***~**** 7.S 
l*****i******** 7.S 
l*****~tttttttt 7.S 
I UtUl;UOUUU 8. ll 
I t 'uuut:tttuut s ~ 11 
1 ~****•*********• s;s 
I ******itt:tttttut a~ e 
1•·····~•·•****** 8.t 
1·~·,·~·********* 8.1 
I :t **'*'**'**'** ****'** 8. II' 
I******.••••****** 8. II 
1 ••uu:t-tuuuu 8, S 
1 'ttttt•jtUtttUtttt 9. I. 
I u·uu:u[~••******* 9. ll 
,~·····~~··~······· 9~1 I Ut·.tu jntu~uuu• g. S 
I******:**'!********** 9 1 IJ 
- ---+- --i+--. -+---+-- -+---+---+- - -+---+- --+ 

2 4 6 8 li 12 14 16 18 21 

Median of Backqround Readinqs 
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7 5'"~ 
Percentile 

5." 
5." 
5. iJ 
6.8 
7." 
9 • " 6.8 
8." 6." 
9 .111 
6.8 
9. iJ 
8.i 
7.S 

Hi.II 
7." 

U.8 8." 
is. 5 
9." 
9. IJ 
8.lit 

l3 .I 
9." 
8.8 
9 • " 
9. II 

u.s 
1'J." 1'J." 
15.i 



Obs County 

2 GRANT 
193 HASKELL 
556 KINGFISHER 

37 MCCLAIM 
SS PITTSBURG 

181 BEAVER 
79 DEWEY 
48 OKLAHOMA. 
12 TULSA 

4 WOODS 
22 GARFIELD 
51 WOODWARD 
74 KAY 
18 PAYNE 

• • • .: • , " " • '." I " .: . . ~ •.. ,. , 

Table 3 (Continued) 

Median Background by County 
Sequenced by Increasing Median Ditference 

(Micro-Rems/Hr) 

Oklahoma 

Median 

!******************** 11.9 
!******************** 11.B 
!******************** lS.S 
!******************** llJ.9 
!*********•********** 11.e 
!********************** 11.IJ 
!********************** 11.S 
!********************** 11.S 
!********************** 11.e 
!********************** 11.9 
!*********************** 11~s 
!************************* 12.5 
!****************************** 15.B 
1******************•******• 1 ••• 15.i 
----+---+---+---+---+---+---+---+---+---+ 

2 4 6 8 lB 12 14 16 18 21 

Median of Background Readinqs 
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75 .. " 
Percentile 

U.iJ 
U.0 
u. e 
le.if 
a.e 
11.S 
11." n.s 
14." 
11.8 
13. 3 
12.5 
15.3 
15." 
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"' 

,; 

' ,'i 
" ·=! 

::1· 
-~· 
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" 
" 
:!• 

;. : 
\: 
1.''· 
:t-:~ 

J.;~ 

Equipment No 

Appendix 1 

Statistical Data by Facility and Equipment 
Dlf ference over Background 

(Micro-Rems/Hr> . 

Oklahoma 

Average Maximum Minimum 25 \ Median . 

Gas Processing Facilities 

COMPRESSOR 99 IJ. 979 5." ". " S.H " . "" CRYO UNIT 2 
IJ. ""' ". " ". ·" IJ. H 8 .H . 

DEHYDRATOR 27 IJ. 333 . t~e 
. "·" II.Bl e.n 

FRAC TOWER 28 l. 225 15 .. i j." 8. iJliJ IJ.H 
INLET SCRUBBER 35 9.296 2 • .lil lL Iii IJ.H " . ei. 
HETER 8 i.687 4 •. 5 . ". " " . "" "·"' " 

OTANK 32 7 .• . 413 89.9 ". " "·"' 9.H · 
OTHER 17 4.188 44 •. i s;" ·. I.ill 

iJ • "' PRODUCT LIME 8 5;187 ,24·. 5 " . " s.u i.H 
REFRIGERATION 12 .8.HIJ · fit. I IL IJ .. 1.H IJ.iJIJ 
SWEETENER 13 I. IHI "; e. I.I . · s.H I.II 
PTANK 9 4 .~ 811 21. rt ... " • iJ " . "" 8' SIJ 
OPUHP 9 33 •. 333 176 .• a:•· I. I e.le U.51 
BOTTOMS PUMP 2 12. 758 . 25. f 8.5 Iii. 58, 12.75 
PP UMP 4 143~475 · 539~8 . 1~e 3.97 17.45 
REFLUX PUMP 1 26.114 51.3 'II." 4.81 21.91 

Production Facilities 

FLI.KE 59 47 .611 888 Ii " " MANIFOLD lll 41.1127 1196 " I " METER 135 1.652 7 e IJ " OTHER 195 4 .. 492 994 • " II 
PUMP 271 13.139 986 8 " IJ 
SEP 626 38.785 33H " 9 II 
STANK 1'112 8.253 986 " 9 " VR.U 3 11.Hll II 9 s e 
WP ROD 347 9.148 7911 Ill " i 
H/T 351 19. 7111 l21J5 Iii II 1 
SUMP 42 31. 848 685 " 9 l 
WTAMK 585 45.335 3786 e II 2 
WINJ 9 119.111 886· " " 6 
WLINE 19 184.934 27.99 I " 14 
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75 \ 

2.IH 
11.H 
S.H 
IJ.H 
IJ.H 
11. 75 

. e .. s1 
, .. ·4.68 

12.7'5 

·' '·"' .. s.u 
; . $. 38 

41.H 
25.H. 

.4'1·9. IJI 
4fi • 4 IJ 

38.H 
· 3.H 
1.H 
4.H 
1.H 
•. 91 
1. 75 
9.H 
2. ea 
6.H · 

18.25 
l3. 511 
4'11.H 
89.H 



FACILITY 

GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 

PROD 
PROO 
PROO 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROO 
PROD 
PROD 
PROD 
PROO 

'·:.;; : ... .-~ . 1:·.·. ·. ~ -: ... 1··· · ...•.• .,, ." . .". •·. . . - ·.: .. ·. . ~ ... ·•· . . ·, .. ,..... .. . ... . · . ~·· ...... ~ ... ,':."'· ... '• ..... •' .. ... .. . ... , . 

Appendix 2 

Statistical Data on Median Difference over Background 
By Facility and county 

(Micro-Rems/Hr) 

Oklahoma 

COUNTY NO AVERAGE MAXIMUM HINU1UH PCT25 MEO 

ALFALFA 3 IJ.333 1." IJ l!l.08 a.as 
BECKHAM 22 l!l.136 l. IJ 11 IJ.H ILH 
BLAINE 63 2.129 74. 5 " ILH iJ.H 
CADDO l IJ.Ue " • llJ I IJ. H s.u 
CANADIAN 1" IJ • SH 3 • " I iJ.H . ILH 
CARTER 1 IJ. """ " • '1 • S.H s.u 
CREEK 1 S • SU ".Iii " ILH . "·"' CUSTER 3 " . IJ"" II. IJ I IJ • '1IJ lf.H 
GARVIN 2 " . """ ". s " iJ. "" B.H 
GRADY' 11 1. 718 15.9 IJ IJ. "9 IJ • lfll 
KINGFISHER 38 6.9H 176.IJ (I €1 • 911 " . "" ' MAJOR 1 s. ue ll. II J ".118 9.H 
MURRAY 14 fl.286 4.8 e ILH l.H 
OKLAHOMA 4 " . ""Iii IJ. I " S.H ". n PITTSBURG llJ S.lH 1.11 " if.ii IJ.H 
WASHITA l e.""" Ill. B " : ·s.u "· u WOODWARD 44 1.612 25. II " il.H ".118 
HASKELL 44 1. 759 5. 8 " e.H L sa 
LATIKER 2 1. 5111 2. IJ l l.H l.SS 
BEAVER 8 1.375 2." 8 S.25 2.8'8 
TEXAS 9 8.978 23.4 IJ S.11 li.5i 
OEWEr 28 47 .1311 539.9 IJ 9.H 13.35 
STEPHENS 3 19.8118 44. 2 " IJ.H 15.211 

ALFALFA 118 l.U2 83." i i.H lil.U 
BLAIN! 148 5.929 121J.ll " iLH "·"" CANADIAN 136 H. "96 887.8 iJ IJ. ill e."" 
CARTBR 391 7.983 268,I 9 iJ.IJIJ 8 .118 
COMAN CHI 12 l.583 19.1 " S. H i.H 
CUSTER 83 ". "12 l.i ' · 8.H IJ.H 
DEWY 59 s. 322 2. IJ s fJ. Slf "..tll 
GARVIN 156 32. H6 986.1 ,. IJ. 80 " • IJIJ GRADY 127 29.315 991. liJ " 8."' fl. H 
GRANT 2 Iii .1181 " • iJ " IL "'1 (Lill 
HARPER 15 i.9H 12.5 IJ liJ.U s .. n 
KUIGFISH!R 526 14. 538 789.11 ' 8.H s.u 
MAJOR llH 19.772 986.8 8 &.HI 0.H 
HURRAY 78 8 • """ 8. II " Iii. if " . "" NOBLE 9 i.556 2." 8 ". "" e .. n 
OKLAHOMA 44 li.886 469.8 . II ". "" " . "" PAYNE 18 123.222 1585.S " 3.H IJ • IJIJ 
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PCT75 

1. 01J If."" 
IJ. U 
9. H 
". 51! 
IJ.Srl 
". 0S 
ILH 
l.H 
LU 

"."' i.H 
IL H 
s.u 
" • lfl!I 
I. H 
" • lilS 3 .as 
2.IJi 

2 ··"' 13 .75 
44.H 
44.21 

e .e1 
2. 811 
2 .es 
3.H s.u 
".J& 
LU 
2.U 
2. lilS 
s.ee 
9.H 
2.U 
3 . IJll 

" . "" LU 
iJ •. 90 

95.75 
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Aopendix 2 (Continued) 

Statistical Data on Median Difference over Backqround 
By Facility and county 

(Micro-Rems/Hr ) 

Oklahoma 

fACILIT'i COUNTY NO AVERAGE HAXIHUH MINIMUM PCT25 HED PCT75 

PROD PI'l'TSBURG 40 
PROD PONTO'l'OC 31 
PROD STEPHENS 368 
PROD. TEXAS 16 
PROO WOODS 4 
PROD WOODWARD 7 
PROD· CADOO 14 
PROD COAL 8 
PROD BEAVER l?3 
l?ROD · BECKHAM 9 
PROD CLEVELAND U3 
PROD., !?.:LLIS l3 
PROO . GARFIELD 22 
PROO .;: . LATIMER 25 
PROD . LINCOLN 5 
PROD ,, LOVE 8 
PROD .. · MCCLAIN 37 
PROD : .. .!?OTTAWATOH.I E 51f '! 1 

?ROD. !, UNREPORTED l 
!?ROD HASKELL 149 
PROD: .. ·· KAL H 
PROD TULSA 12 
PROD ,, :,WASHITA 23 
!?ROD , : ·GREEK 28~ 
PROO: ... OKMULGEE 31 
PROD:· ,· OSAGE ltS 
l)ROD·,I SEMINOLE 126 
~ROD HUGHEs ·· 4 

0.125 1. e 
9 .032 135.0 

17'.457 744. liJ 
0. 572 4.5 
0.096 a.a 
0.286 2.0 
7.659 189.0 

28H25 HJ3 .0 
liL944 s. a-

4fL444 313.0 
8~5:53 143." 
2~ ·2:31 8·. ll 
J ;r455 2!il. 0 
a.:au 2 .0 

I , :,' ' I. 

;~ 'l: lliJ,:i 20.a:: 
.~H!lai;i · 23 .:il 

119:.) $:4 2148." 
4.s :~ : 3a;e ll9S.~l 

1; .i:~ .: 0 ae l.B 
.~\·i: ~:e2e 1.6 .~. 
8~;:' 36·5 

i 'f9.i~ is&3 
. 685'.8 
9a.6:,e 

·,,JJ '' '183 9.9 .: :• l:i r ... 

ie'e:!l!S i6 2.79·f , e 
22a::,f·11, 378~. 11 . 11 ~ 1 . j . . 

8' 1 ! ~ ! :[ li3 339·1.~ 
6 li iJ :~ :4 :4 ea8Ui5 
a:' 751 19 .B .. 
.. ;: . 

1 •• • • 
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0 
0 
0 
a 
e 
If·· 
e 
a 

.· (rl ' 
: Iii 
, 9 
·. y . : 

. " :; Iii 
. ": :·. ,' 
:& ' -: < s ' . 

''& 
. .. ,, ;~;!·::;: 

rrr:;:> 
.'.&\, :, 
:: !g' ,'!:• .. ·. 
)_:,:,:,!:•i':; 
·;:idf :::. 
'~~!ii !1!' 

. , "i! . 

··1 ' ... · . 

. , 

;.-, 

':L 08 
0.H 
".Si 0.ss 
0.H ; ·. 
liJ.H 
0. H 
e. 0e_ 
'LU . 
ILU . 
0.H': 0.u·., 
0. 0tJ 
0.H 
0.H .. 
Jrh,U·: 
0~H .. 
0 ~ .H · > 
·l.U < 
i.u·: 

:t:::·~:·!:: 
sMsl::} 
:.t:.'::'.::' 1i ; .. ; 
i,~;·se : , : i · : ~ 

~:;:r.i:,.· 

··:;:! : 
::" ! 

· . p 

0.09 0. 00 
0.09 4.00 
0.H 4.0'0 
0.U IJ.25 
0.911 \Lim 
0.U ILH 
iL50 4.00 
0.59 66.75 
l. IHJ 2 ; 0(il 

LU 23.08 
l.SB 3.H 
l. 98• 5. 00 
LU 4.H 
1 ; .ti" 2 • ll0 
1.811· HL51iJ 
i.n 9.25 
l. H 6ll. .. 0S 
LU 12 ... H 
1,. lrlS l. \HJ 
2 ; &~ 3.0il 
2.911:. 114.25 
2·~ ;AJ~' 85.~75 . 
2··, H · 2 ~ IHJ 
J: .. a I 46·~ 5 0 
l ~· St< 137L:q9 
4•df 9' J2:i,<IJB 
41; ~ ii' 4:si; ·4s 
5;59 15f.15 



Appendix 3 

statistical Data on Backqround by County 
(Micro-Rems/Hr) 

Oklahoma 

COUNTY NO AVERAGE MAXIMUM MINIMUM PCT25 HED PCT75 

HUGHES 4 5. "999 5." 5." 5.9 s.s 5. 0S 
UNREPORTED 1 S.HH 5." s.s 5 . '1 5. '1 5. 0iJ 
WASHITA 24 s. esn 5.9 5." 5." 5.0 5 • iJil 
LOVE 8 5.75H 7." 5." 5." 5.5 6.75 
BECKHAM 31 6.2983 7.0 6." 6." 6 • " 7.9't 
CARTER 391 7.S966 15. IJ 3.2 5. 11 6 . " 9. 00 
CUSTER 86 5.26il5 u.s 1. 4 5.0 6. IJ 6. kiiJ 
ELLIS 13 6.8462 9 • " 6, If 6.~ 6." 8. 99 
LINCOLN 5 6.00U 6." 6." 6 • " 6." 6. IJS 
MAJOR 102 7.1529 14.9 4 • e s." 6.9 9.H 
TEXAS 27 7.3556 14.ril S.6 5.6 6.5 6.SliJ 
CADDO 75 7.56H lJ." 4." 6.8 7. iJ 9. iJiJ 
CANADIAN 146 7.2329 14." 3." 6.8 7 • " 6."" 
COAL 8 7.iJH9 7.9 7." 1. " 7." 7.H 
GRADY 138 7. 2971 

18 ·" 
2.9 5. II 7. IJ li.H 

MURRAY 84 6. SHI u.e s." 6." 7.8 7. iJ8 
PONTOTOC 31 6. 7419 13." 4." 4. I 7." 19.U 
ALFALFA 121 7,5455 11." 5.0 7. iJ 8 • " 8."" 
BLAINE 2i3 8.2246 H. iJ 2.4 .6 • " 8." liL5iJ 
CLEVELAND 183 7.5534 11.8 2.8 jl • " 8.11 9. "" GARVIN 158 7.8241 15.lil 3 . If 6.S 8. 8 9.H 
NOBLE 9 8.HH Hf.I 7.S 7.5 8.S 8.H 
OKMULGEE 31 8.8387 u.s 4.8 5.S 8." 13~U 
OSAGE 115 7 .• 6.522 15.f 5. II 6.8 8 • IJ 9.H 
POTTAWATOMIE SS 7 . '6888 12.8 5.1 7.1 8. I 8.U 
SEMINOLE 126 7 ,9199 16.1 4.lil s." 8.8 9 .119 
COMANCHE 12· 

9. ""' 
9.S 9.8 9.1 9." 9 .IJI 

CREEK 286 9.6853 17." 4." 8. ii 9." 11."" 
HARPER 15 9 ~ 3333 12.5 7.5 7.s 9.9 u.;u 
LATIMER 27 9.8296 14.11 4,4 9." 9 ; " UJ . 'SIJ 
STEPHENS 371 9.2551 25.9 3:.-i 5.1 9." 15.:H 
GRANT 2 11.HH Hf." liJ.B ·. u ·" UJ." U.89 
HASKELL 193 9. 8549 12." 9., 8 9." HJ. I u.n 
KINGFISHER 556 9.32Sl 13.8 5 .• " 8 ··" 

u ,.s u."" MCCLAIN 37 9,4324 lS ~ 8 6." 9.1 11.8 211.se 
PITTSBURG 51J 8.6818 111. 8 s.s ·. 7.1 liJ." u.u 
BEAVER 181. 11.5856 12.S 8.3 . 18 •. I lLiJ 11.U 
DEWEY 79 9.1595 1:).1 5.2 9 , II 11.11 11.u 
OKLAHOMA 48 HJ •. 5625 12 ··" 9." 9 . 8 11.8 11.Sil 
TULSA 12 19.8333 14 .8 5. S: 7.5 11.9 14. iJ9 
WOODS 4 11.2588 12 .. s lLlir lLI 11.0 11. 75 
GARFIELD 22 ll.1127 14. ·9 ual 111.11 11. 5 13. 25 
WOODWARD 51 11. 8627 12.5 8." 12.5 12.5 12.50 
KAY 74 13. 2l62 18, IJ LB lliLlil 15." 15.25 
PAYNE 18 15. 01'"' 15." 15." 15. II 15." 15.U 
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SUMMARY 

(Texas l 

I. All significant differences were equipment specific. 

The equipment with the moat pronounced differences over bac.kground 
based on Median ranking are listed below in descending order. The 
differente is the excess of the reading over background: 

1. 
2. 

Equipment 

Reflux Pumps 
Propane Pumps 

(GPJ 
(GP) 

Median DHference 75~" P'etcentUe 

65 µR/hr 
Jl 

295," )LR/hr 
89i5 

II. The 123 counties in the survey had background levels ranging fr'om very 
low {Iii.JI in Brazoria county to high (13) in Jack county; The detailed 
listing is g,iven in Table 3. and Appendix :J, 

I II. Overail.l Summary · 

ITEM 

1. Statewide 
a. · Background 
b. Max Reading 
c. Difference 

2. Facility 
a. Background 

No 

15, 138 
15, 138 
15,138 

Gas Processinq 1496 
Production 13642 

b. Max Reading 
Gas Procassln9 106 
Production 13642 

c. Difference 
Gas P:roce~s'ing 1496 
Production 13642 

Hed 1an: · . 7 5t:ti Pct. 9 llt" Pct. Max value 

6.5 
8.i 
8.1.' 

5.1 
7. S. ' 

7 .ii I· 
8 .11 : 

". 8 
I. I 

8. Iii 
12. II 

4..1 

1 .a. 
8.9 

15.8 
12." 

6." 
3. 11 

18.1 
32." 
25.1 

HJ.II 
18.9 

711.1 
3S." 

65.8 
2 2." 

6i 
' 4, 131 
. 4:, 1211 

15 
61 

. 3',891 
' 4, 1311 

: :1, 985 
' .' •: 4,1211 

I; ·.· 

NOTES: 1) All data are measured in micro-rems/hr 

2l The apparent differences between facilities are due to·:·the 
15pecific items of equipment listed in Section I above. 
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FIGURE 1 - MEDIAN BACKGROUND LEVELS 
TEXAS 

[Ilil] O - 2. !IS 
~ 9.01 - 14.0 
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FIGURE 2, __ ~-- DIFFERENCE ___ OVER BACKGROUND 
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TEXAS 
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FIGURE 3 - DIFFERENCE OVER BACKGROUND 
TEXAS 

PAODUCTION FACILITIES 
(COUNTIES MITH 2 MICRO-ReNS/HFI DR MORE) 
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Table 1 

Difference of Maximum Reading over Background by Equipment 
Sequenced by Increasing Median Difference 

(Micro-Rems/Hr) 

Texas 

FACILITY: Gas Pz:ocessing 
Median 75cri · 

Obsns Equipment Difference PercentUe 

176 
33 

184 
128 
221: 
37 

112 
79 

128 
185 
1S2 
14 
26 
52 
42 
67 

1496 

11119 
1137 

55 
SU 
646 

3513 
2391 
132 

58 
u 

2 
651 
994 

81 
1538 

13642 

COMPRESSOR 
CRYO UNIT 
DEHYDRATOR 
FRAC TOWER 
INLET SCRUBBER 
METER 
OTANK 
REFRIGERA'l'!Off 
SWEETENER 
OTHER 
OPUHP 
BOTTOMS PUMP 
PTANK 
PRODUCT LINE 
PPUHP 
REFLUX PUMP 

I 
I 
I 
I 
I 

. I . 
I 
I 
I 
I * 
I**** 
l:t**** 
1••···· I****** !**************** 
!**********•********************* 
-----t----+----+----+--~-+----+--

lS 28 39 49 51 61 
Median of Difference Over Background 

FACILITY: Production 

FLIHI 
MANIFOLD 
HETER 
OTHER 
PUMP 
S&:P 
STANK 
SUMP 
VRU 
WINJ 
WOT HER 
WP ROD 
HIT 
WLINE 
WTANK 

, .. 
I* 
I** -----+----+----+----+----+----+ 

lB 28 31 48 51 61 
Median of Difference Over Background 
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ILllJ 
e. IJ 
l.i 
9.9 
"." '1. I "· .. 
S.I 
I.I 
LB 
7.8 

U.'5 ·. 
ll.5 
12~5 
31.8·: 
65.rl :;. 

I. I 
s.s 
1.9 
111. " 8.t 
". t· 

"·' B.I 
9. llJ 
9.f 
I, B 
B. I 
1.1' 
2.1 
3.8 

". ,, 
2. s: 
2." 
3. 8 ' 
1.9 :. 
4.3 , 

13.2 . .. .. . 
3. iJ[i; ~: 
IL 9 

U.S · 
71J.'8: ·. 
'23 .1· :.i 
26.5>':. 
58.8i ' '. 
89. ~· ·: 

295 ·"' :, 

I.I 
1." 
3.1 
2. s 
1.1 
6." 
2.8 
2.8 
iJ.' 

lil. 8 
8.1 
l. IJ 
6.9 

51.1 
12.S 



Table 2 

Median Difference over Background by County 
Sequenced by Increasing Median Difference 

(Hicro-Rems/Hrl 

Texas 

FACILITY: Gas Processing 
Median 75th 

Obsns County Difference Percentile 

U3 ANDREWS iJ. n ". " s BORDEN "."" 11. iJ 
21 BRAZORIA 11.U IL 8 
18 CAMERON 9.H liL s 
1 COCHRAN i.U s." 
l COKE ILH " . " 159 COL9RADO "."' 2. II 

23 CROCKETT ". 9'J 14. II 
5 CULBERSON "·"' IL5 
1 DAWSON iLH 9." 

66 ECTOR e. H 2.5 
1 GALVESTON 9."' ". " 13 GRAY i.H ". " 3 HARDIN iJ.H ". iJ 48 HOCKLEY iJ.U ". 2 

11 HOWARD iJ. H " . " l KENT 8.H " . i 34 LAVACA ". "" ". " 7 LIBERTI '11 • "" 1.3 
1 LOVING " . "" 9.9 

12 HARTIN IL iJ I s." 
2 MATAGORDA "."' ". " 5 HONTAGUI 11.H s." 

29 HOMTGOHERY " . "" ". s 6 ORANGE ".111 3.8 
2 PANOLA ". ae " • if 9 PECOS "··"' " . " 3 REAGAN " • 811 fl • " 5 REEVES "."' 2.5 
8 SMITH " . "" 4.8 

58 UBREPORTED if."' 5.3 
1 UPTON "."' ". i 66 VAN ZANDT i.H II. iJ 

19 WARD S.IUJ 73.9 
l WICHITA "."' ". " 33 WINKLER II . H 9." 

95 WOOD " . "" ". 4 ----+---t---+---+---+---+---+-
28 48' 611 811 1118 128 141 

Median of Difference over Bac.kqround 
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Obsns 

129 
12 

4 
17 

7 :, : 

7 
28 
38 

3 
u 
lit 
31 
27 
48 

2: 
llJ : 

i .• f: 
[.: 53 

1 
27 ' 

2 
12 ' 
s.: 

45 .' 
1 ' 

29 : 
3 ' 
1 ' . 

18;,. 
6 
9 
4 
3 , 

56 
I;. 

4 

1496 

Table 2 (Continued) 

Median Difference Over Background by County 
Sequenced by Increasing Median Difference 

(Micro-Rems/Hr) 

Texas 

FACILITY: Gas Processing 

Hedi an 
County Difference 

YOAKUM 9.H 
ZAPATA e.es 
ANDERSON liL58 
CHEROKEE l.H 
FORT BENO 1.H 
FREES'fONE l.H 
GRAYSON l.H 
SHACKLEFORD l.H 
SHERMAN l."" 
HARRISON l.75 
GREGG 2.H 
WALLER 2.H 
CRANE t 

3. "" HANSFORD * 3 .88 
MARI Off * 3.8111 
OCHILTRD t 3.H 
RUSK .. 3.H 
AUSTUI t 4.H 
HARRIS • 4.81 
SAN PATRICIO .. 4. 211 ' 
CHAMBERS * 6.H· 
HACOGOOCHIS t 7.H 
ST8PIWIS * 1.n 
MIDLAND ** 8.79 
CARSON ** 111. 81: 
KARHJf S *** 13.28 
JONIS , .... 18.H 
JACKSON I*****• 38.49 : 
JIM WILLS I********** 49. 79 ' 
BROOKS 11'****** ... **·'** 65.H: 
REFUGIO 1••************* 75<. 511 ' 
KENEDY !*****'**'********* 81. ""; 
KLEBERG !********************** 111.H' 
CALHOUN !***************************** 143. iJlf 

----+---t---+---t---+---+---+-
28 40 61J 88 lH 129 14iJ 

Median of Difference Over Backqround 
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75t" 
Percentile 

9." 
0.0 
1.8 
1." 

14.8 
4.S 
2. 8 

45.IJ 
2.8 
2.8 3." 

241." 
69.9 
52.8 
l." 
3. 3 
4.8 
4.8 

llill." 
8.4 

267.8 
ug ;s 

16 •. 8 
8 .7 

43, ;5 
13 •. 2 
18.'8 
61.8 

294 .9 
165;e: 
465.5 
19L8 
1~5 •. 8 
224 •. i 



Ob~ns County 

34 ANDERSON 
11 S1 ANDREWS 

45 AUSTIN 
63 BORDEN 
73 BRAZORIA 
36 BURLESON 

173 CALOWELL 
88 COCHRAN 

176 COKE 
45 COLORADO 
56 COOKE 

265 CRANE 
278 CROCKETT 
111 CULBERSO!f 
118 DAWSON 

18 DUVAL 
S-i12 ECTOR 
13 EDWARDS 

181 FISHER 
53 FOARD 
31 PRIO 

· .· 297 GAINES 
19 GARZA 

342 GLASSCOCK 
195 GRAYSON 
937 GREGG 
lil 'HARDIN 

25 HARRISON 
24 HASKELL 

Table 2 (Continued) 

Median Difference Over Background by County 
Sequenced by Increasing Median Difference 

(Micro-Rems/Hr) 

Texas 

FACILIT~: Production 

.......... : 

Median 75t:h 
Difference Percentile 

I 
I 
I 

". s 
8. (f 
". 8 
II. II 
IL I 
".If 
"·" "." i.8 
s.s 
" . " ". s s, IJ 
" • If i. I 

" . " . I .ill 
IL IJ 

" . " 
" • Iii I. I 
IJ •II 
". IJ " . " 8.8 
~L II 

". " 
" , IJ , .. " 

----+---+---t---+---+---t---+---+---+---+---
21 41 61 88 181 121 148 161 188 2il 

Median of Difference over Background 
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1.8 
l." 
3.8 
e.s 
". " 1.8 
IJ. 4 

". " 5." 
0.11 
4.8 
3.8 
1.3 
(f. II 

"·' 13. II 
3.6 

". " 1.8 
". i 
I. II 
4.5 
".a ".' 21." 
2.i 
3.2 
2." 
9.8 
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Table 2 {Continued) 

Median Difference Over Backqround by County 
Sequenced by Increasing Median Difference 

(Micro-Rems/Hr) 

Texas 

FACILITY: Production 

Median 75~" 

Obsns .County Difference Percentile 

22 HEMPHILL I 
107 HOCKLEY I 
413 HOWARD I 

48 IRION I 
79 JEFFERSON I 
62 KING I 

211 LAVACA I 
4i LIBERTY I 
28 LIPSCOMB I 
99 LOVING . I 
44 MARTIN I 
45 HCMULL!H I 

149 MIDLAND I 
284 MONTAGUE I 
14 NOLAN I 

3i9 PECOS I 
3 RAINS I 

88 REAGAN I 
98 REEVES I 
21 RUNNELS I 

291 RUSK I 
13 SAM .PATRICIO I 
21 SCHLEtCHBR I 
52 SCURRY I 
17 STARR I 

121 .STOllEVALL I 
13 TAYLOR I 
l TERRELL I 

61 TITUS . I 
14 TOM GREEN I 

3"81:UNREPORTiD I 
12 UPSHUR I 
15 .VAL VERDI 1 
11 VAlf ZANDT I 
44 WALLER I 

243 WARD I 
----+---+---+---+---+---+---+---+---+--

29 41 6i Si l&S 129 148 168 188 
Median of Difference Over Background 
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9.1 
". i 
S. I 
Ii. " IJ.i 
8. II 
't.8 
lrJ.i 
·I ·. ·e 
liJ. lJ 
I. I 
" . . t 
". e 
'"' " 1.9 ' s .di . 
IJ.I , 
" ii .. 
i ~" · ''• e ;I"• 
11 •• . !' . 

" .. 11 .' •. ".' .. 
".II:, : 
II~ fl; :. •..• .. :: 
I ~ f :, .. 
I.II ;: 
8,li!l'q, 
I~ I '• ; 

" "'' . " . " ". " 8." 
". " IJ. i 

" . " ".a 2." 
11." 

2.2 

"·" " . " 8.8 
1." 
1.8 
S.8 
liL" 

11." 
3'" 11." 

13.S j." 7." 
2 ~" 
S.I 
&.i 
.i.4 
1 .. 1 
.I. S 

18;. 5 
1.11 
3." 
I.I 
" .. ' 9.3 
3 • II 
11.11 
I. IJ 
1." 
s." 6." 



Table 2 (Continued) 

Median Difference over Background by county 
Sequenced by Increasinq Median Difference 

(Micro-Rems/Hr) 

Texas 

FACILITY: Production 

Obsns County 

126 WINKLER 
·245 WOOD 
121'1 YOAKUM 

14 ZAPATA 
24 HOUSTON 
H BAYLOR 
63 CHEROKEE 
51 FREESTONE 

238 HANSFORD 
.1"1 HUTCHINSON 

11 KARNES 
163 MONTGOMERY 

. 131 PANOLA 
197 FRMKLIN 

87 HARRIS 
23 HARTLBY 
33 MARION 
94 OCHILTREE 
•6 SHACKLEFORD 

2 SHJ!:RMM 
31 WICHITA 
39 WISE 
45 JACKSON 

223 ROBERTS 
·31f GRAY 

3 ORANGI 
25 SMITH 

149 UP'l'ON 
35 WHEELER 

1112. W'I LL ACY 
32 · CARSON 
3 2 GALVESTON 
97 JACK 
39 NACOGDOCHES 

5 WHARTON 
1711 CHAMBERS 

Median 75""" 
Difference Percentile 

If." s." 
8.9 
I.I. If 
". 5 
l." 
l.IJ 
l.11 1." 1.8 
LI l." l. IJ 
2." 
2.8 
2. II 
2. II 
2.S 
2.8 
2." 
2.1 

2 '" t 3." * 3 .11' 
t 4." 
t 4.i 
* 4." . . . " 
* 4.i 
• 4.1 
• 4.5 
* 5. II * 5 .I 
~ 6.8 
• 6. If 
* 6. l 

----+---+---+---+---+---+---+---+---+---+ 
28 41 6S 81 1111 129 141 161 181 218 
Median of Difference Over Background 

- l R~-

6. I) 
3." 
"·" it." 
1. fl 

26.8 
2. 8 
4." 
3. s 
9 • iJ 

16.6 
6.6 
5.S 

lliJ • lil 
8. 8 
2, 11 

18.5 
3." 
7.3 
2.8 

6 7." 
4." 
5. Iii 

26.S 
14." 
7.i 

43.1 
28.5 
8." 

25.2 
9.8 

3L6 
56.11 
511.'1 
17.5 
25.J 
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Table 2 (Continued) 

Median Difference Over Background by County 
Sequenced by Increasing Median Oif ference 

· (Micro-Rems/Hr) 

Texas 

FACILIT~: Production 

Obsns County 

4 KENT 
17 MATAGORDA 
9 POLK 

65 THROCKMORTON 
76 YOUHG 
11 JONES 
65 FORT BENO 

134 HIDALGO 
1 JIM HOGG 

13 KAUFMAN 
12 STllPHBNS 

2 REFUGIO 
86 BROOKS 
33 NUECES 
26 JlH WELLS 
86 KEHBDY 
39 KLEBERG 
13 ATASCOSA 

5 CALHOUlf 
l WILBARGIR 
4. MITCHELL 

Hedi an 7511:.h 
Difference Percentile 

1• 
I* 
I* 
I** 
I*' , .... 
I** 
j't'U 

I*** 
I******* 1••••••• 
l ********* 1••*•***** 
1•·········· I*****'******* 
!"***********• , .......•......• 
!**************** 
!****************** 

"! •• 

1••················ !******************•••••••***********•***•*******~* · 
---~+---+---+---+-~-+---+---+---+---+---+---+---~~~ ; 

21 41 61 81 191 128 148 161 lfl 211 221 24~ 

Median of Difference over Background 
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6.5 
7.i 
7.S 
8." 8." 
9. IJ 

12.1 
12.5 
15 ~. " 
33 ~ii 
35.i 
44 .5 
47.1 ss;e 
6"'" 
65 .11 
76.1 
78." 
91." 
92.i 
'.52.1 

21.4 
SiLt 
15.8 
29.5 
43.3 
94.IJ 
6 7." 
54.1 
15." 
4 5. ii 
82.S 
46.1 
86. Iii 
85'" 

186.5 
173 .• 8 
142.1 
U7.S 
266.1 
253.l 
267.fiJ 



Obs County 

93 BRAZORIA 
147 HOCKLEY 

79 JEFFERSON 
U2 WILLACY 

77 VAN ZANDT 
19' CAMERON 

173 CALDWELL 
14 KARNES 
33 GALVESTON 

llJ4 HARDIN 
39 WISE 
47 LIBERTY 
15 SAN PATRICIO 

5 KENT 
3 WILBARGER 

95 BROOKS 
182 .CHAMBERS 

13 EDWARDS 
114 HARRIS 

411 IRION 
63 JACKSON 
89 . KENEDY 
95 KLEBERG 

183 MONTGOMERY 
33 NUECES 

9 POLK 
14. ,TQK GREIN 

159 :WINKLER 
1338 -YOAKUM 

26 ZAPATA 
61 TITUS 
32 . .. JIM WELLS 

1284 .. ANDREWS 
36 .. BURLESON 

195: COLORADO 
292 CRANE 

Table 3 

Median Background by County 
Sequenced by Increasinq Median Difference 

(Micro-Rems/Hr) 

Texas 

I* 
l * 
I* 
I** 
1uu 
J't't:Utt 

l****•r•• 
1·u·:t•·.u1u 
I Utttttt 
jtt"****** 
!******** 
I ****tt:ut 
l***•t•ttt 

********** 
*****'***** 
tX"tt:lt'tttt 

********** 
********** 
*****•**** 
t••tttttt• 
t:Uti'ttttt 

*****•**** 
********** 
********** 
******•*** 

J:Ut'A'tUU:t 

I********** 
!****•***** 
1•••••***** 
!********** 
!***•****** 
I**'** .. ****** 
!************ 
I************ 
jtX't:l'•ttttttt 

I*****•****** 
----+---+---+---+---+---+---+---+---+---+ 

2 4 6 8 111 12 14 16 18 2'1 
Median of Background Level 
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75tl'>. 
Hedi an Percentile 

''" 3" 5.0 
IL 4" 5. II 
ii. 79 iLS 
If. 98 6.9 
2. lHJ 2.9 
2.91 2.9 
3. 91 4.2 
3.95 5.11 
4.811 6.S 
4.U 4.9 
4.H 5 . if 
4. 58 5.5 
4.58 4.5 
4.8111 5.8 
4.SS 4.8 
S.H 5." 
5.H 6. iJ 
s. iJ8 5 .11 
5, lrJI 6. IJ 
5.H 5. if 
5.H 6." 
5,H 5. (I 
5."" 7.S 
5.H s.a 
5,H s.e 
5.H 6 • " 5.811 5.3 
5. IJI 6, IJ 
5.H 5.B 
5.H 5.8 
5. 21J 5.2 
5.58 6. IJ 
6.H 7." 
6.H 6.5 
6.H 6. iJ 
6 • IJiJ 8. l:l 
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Obs County 

3'11 CROCKETT 
119 DAWSON 
568 ECTOR 

58 FREESTONE 
31 FRIO 

297 GAINES 
134 HIDALGO 
l2 JONES . 

lil LOVING 
17 STARR 
3 TERRELL 

65 THROCKMORTON 
366 .UNREPORTED 

15 VAL VERDE 
75 WALLER 

5 WHARTON 
35 WHEELER 
72 FORT BEND 

2.45 LAVACA 
J.44 RUSK 
13 ATASCOSA 
89 COCHRAN 

116 CULBERSON 
18 DUVAL 
24 HASKELL 

424 HOWARD 
56 MARTIN 
19 MATAGORDA 

li3 REIV!S 
6 RIFUGIO 

84 SHACKLEFORD 
57 STEPHENS 
12 UPSHUR. 

262 WARD 
3U WOOD 

76 YOUNG 
68 BORDEN 

Table 3 (Continued) 

Median Background by county 
Sequenced by Incceaeinq Median Difference 

(Micro-Rell\5/Hrl 

Texas 

75th 
Median ~ercentile 

!************ 
1 'Ut1:tttttttt 

I************ 
I************ 
I*•••***•**'** 
!***'****'***** l*'t**********' 
!.•*•******•.** 
!*'*********** 
I***•*•****** 
!**•••••••*** 
I************ 
!***'*'******** 
I******•***** 
I ttttotttu·ttt 
1•••••ttttttS! 

1 ** **** *:* * t t t 
1 •• t:tttt:ittt"tt;t 

I*******'****** I *******'itittit'tjU 
I*******•******* l*UHtU-ituu 
! UtU·tt.'tttUtt 

I *u*********** , .............. .. 
I ••••tttttttut 
1 ••t•t••t•t:u·tt 

l *'**'********'*** 
1••••••••••tttt 
!********•**'*** 
1 '**Hittttttttilit 
I****•********* I**••**•••***** 
I ***********::t·u 
1 t·U::ttttt•tt'titt 
I U:tU:ttt:ltUt•• 

!********~******* 

6,H 
6.H 
6. u 
6.U 
:6·.H 
6.U 
·6.U 
6.H 
Ii. ill 
6.H 
6 I"" :6."" 
;6.H 

::6.u 
;6.H 
'6.SS 

<6."" 
~::5. Si 
:6. 58 ' 

,•i6,8i 
~1.H 

:·;7.H 
: fa."' 
· i :l~ ·H 
.·!!7 .88 ! 

'7,88 : 
•.. 1 .. 11 ; 

7.H 
·1.11 ! 
!7.tl ! 
7 .u :1 ' 

·.1.ris ' 
1.H , 
ihll. •!·7.ei : 
·1, IHJ '. 
8 ·~H 

~---+---+---+---+---+---+---+---+---+---t 
2 4 6 8 18 12 14 16 18 29 
Median o·f · Backqround Level 
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7.9 
1.e 
7.9 
7.8 
6. Iii 
6.e 
6." 
6.9 

. 1. e 
6." 
6." 1.e 
7,9 

7 • " 
9. iJ 
6.5 
6.11 
8,VJ 
6.5 
8 • ll 
8. fl 
s.e 
8." 
7.S 
7.8 
8." 
8.8 
8." 
8 •. 8 
7. tJ 
8.8 

u.s 
8.1 
8.i 
8 •. " 
7.0 
9 • " 



Obs County 

Sif CHEROKEE 
56 COOKE 

181 FISHER 
19 GARZA 

327 GRAY 
947 GREGG 

22 HEMPHILL 
24 HOUSTON 
1 JIM HOGG 

62 KING 
35 MARION 

lSS MIDLAND 
4 MITCHELL 

299 MONTAGUE 
9 ORANGE 

318 PECOS 
3 RAINS 

21 RUNNELS 
21 SCHLEICHER 

121 STONEWALL 
13 TAYLOR 
46 AUSTIN 
38 ANDERSON 
9 CALHOUN 

342 GLASSCOCK 
223 GRU'SON 

35 HARRISON 
UlHUTCHINSON 
132 PANOLA 

33 SMITH 
34 BAYLOR 

177 COKE 
53 .FOARD 

197 FRANKLIN 
13 ' KAUFMAN 
4 5 ., MCMULLEN 
44 NACOGDOCHES 

Table 3 (Continued) 

Median Background by County 
Sequenced by Increasing Median Difference 

(Micro-Rems/Hr) 

Texas 

75tl'I 
Median Percentile 

!**************** 
!**************** 
!**************** 
!**************** 
!**************** 
'**************** 
!**************** 
!**************** 
!**************** 
!****************-
!**************** 
*******--•******* 
**•************* 
**************** 
**************** 
ltt:tttt:tttt****** 
************•ittt 
******•••******* 
************•••• 
••************** 
********•******* 
************••••• 
****•************* 
****************** 
****************** 
:ttttttttttt:t•*•*** 
:t:t:t:tttttttfttttttt:t 
***************••• 
****************** 
****************** 
***************••••• 
******************** 
******************** ttitttttt:ttttttt:ttttt 

'******************** t•:ttttttttatttttttttt 
!******************** 
----t---+---+---+---t---+---+---t---+-

2 4 6 8 18 12 14 16 18 
Median of Backqround Level 
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8.U 
8."" 
8. iJI 
8.U 8."" 
!LH 
8 • "" 
8.U 
8. "" 8.U 
a. n 
8."' 
8.U 
8."' 
8 .IH 
8 • "" 8.H 
8 .119 
8.H 
8,118 
8."' 
8. 59 · 
9."" 
9.U 
9.H 9."" 
9.H 
9.H 
9.U 
9.H 

18.U 
llf.811 
U.H 
llJ. Ill 
U.81 
HJ. "8 
UJ."" 

9 • " 8.8 
9." 
8.9 
9 • " 9." 
9.S 
8." 8." 
8.3 

u.s 
9. li!I 

12.s 
u ·" 8.il 

9.S 
9." 
8 • " 

le.Ill 
9 • " 8.S 
~L 9 9." 
9.li!I 

11.s 
u.s 
14 ·" 9.S 
18 ·" 9.S 
14.li!I 
1'f." u.s llJ." 
U.il 
u.s 
13.e 



obs County 

14 NOLAN 
91 REAGAN 

223 ROBERTS 
52 SCURR'f 

15".UPTON 
32 WICHITA 
61 CARSON 

278 ·HANSFORD 
23 HARTLEY 
28 LIPSCOMB 

1'14 OCHILTREE 
5 SHERMA!f 

97 JACK 

Table 3 lContinued) 

Median Backqround by County 
Sequenced by Increasing Media.n Difference 

· (Micro-Rems/HI l 

Texas 

75~h 

Median Percentile 

!******************** 
!******************** 
!******************** 
!******************** 
!******************** 
!******************** 
!********************** 
!********************** 
!********************** 
!************************ . 
!************************ ; 
!************************ 
1***********•••~*********** 
----+---+---+---t---·--~+~--+---·-~-+--

2 4 6 8 18 l? ~ 14 16 18 
Median of Backqround Level 
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1".H 
HJ.IHI 
11.ill 
u.ss 
lit."" 
1S. "9 
1L81rl 
ll.H 11."" 
12. Iii 
12·.H 
12.H 
l3.SI 

HJ.9 
1'J." 
13.i 
U.8 
11.1 
13 .8. 
15.ll 
12." 
ll." 
14.3 
12. "· 12.5 
16.11 



SUHl1ARY 

(Texas Regional Break-out) 

I. Regional Breakouts 

The counties surveyed in Texas 'tieie grouped into three regions based 
upon their tendency to have ~imilar radiation properties and their 
qeoqraph1cal proximity. These regions are the coastal crescent, the 
northern crescent and the central/western areas. Figure 1 shows the 
groupings and Figures 2-7 show the county details by f~cllity. 
Background data and maps can be found in the Taxas report on the 
combined counties. 

II. Equipment Readings By Region. 

III. 

The equipment with the most pronounced differences over background 
based on Median ranking are listed below in descending order. The 
difference is the excess of the reading over background: 

Equipment Median Difference 75~h Percentile 

coastal Reqion 

1. Reflux Pumps (GP) 145 µR/hr 295.11 ).lR/hr 
2. Bottoms Pump (GPl 77 125.5 
3. Other Pumps CGPl 45.IJ 145.8 
4. Flov Line (PROD) 45.5 114 .8 

Northern Region 

1. water Line (PROD) 48." 168.9 
2. Reflux Pumps (GP) 38.5 154.3 

Western Reqion 

1. Product Line (GP) 88.1 181." 
2. Propane Pu11p (GP) 61. fi 79.5 

Overall Su11111ary By Region 

ITEM No Median 75~h Pct. 91th Pct. Max Value 

1. Back: qround 

a. Coastal Re9ion 2567 5.1 6.8 7.1 25.8 
b. Northern Reqion 4927 8.9 11.t 12.1 25.I 
c. Western Region 7278 6.1 8." 9.8 23.9 
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SUMMARY (Continued) 

(Texas Regional Break-outl 

ITEM No Median 75ch Pct. 99th Pct. Max Value 

2. Difference over Background - Gas Procesaing Facilities 

,a •. Coastal Region 449 ILfl .. 42 ."8 ',: 145'.0 2495.0 
b. Northern Region 492 1." : 4.S 32"4 · 2985.9 
c. Western Region 07 IL S 1.9 16. 0" 829.0 

3. Difference Over Background - Prdduction Faculties 

a. Coastal R@qion ' 2118 l.S i.16.S 14.'2 3496.0 
b. Northern Region 4435 1." ·A;a ; 2 5;." 3785.'1 
c. Western Region 6781 9." 1." 1". Iii 4129.0 
c. Difference 

NOTES: All data are measured in micro-rems/hr · 

=. i 

:_. 
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FIGURE 1 - REGIONAL GROUPING OF DATA 
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FIG-URE 2 - DIFFERENCE OVER I,JACKGROUND 
TEXAS COASTAL CRESCENT 

BAS .,._,CESSIN& FACILITIES 
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FIGURE 3 - DIFFERENCE OVER BACKGROUND 
TEXAS COASTAL CRESCENT 

PRODUCTION FACILITIES 
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~2-33 
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. FIGURE 4-.: DIFFEREN_CE OVER BACKGROUND 

MICRO-REMS/HR 
,-. . .:."i;::o ::.::-· . · · ·~ ·- . . . 

TEXAS NORTHERN CRESCENT 
SAS PADCESSIN& FACILITIES 
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FIGURE 5 DIFFERENCE OVER BACKGROUND 
TEXAS NORTHERN CRESCENT 

PRODUCTION FACILITIES 

MICAD-REMS/HFI c::J NO DATA 
~ 2 - 33 

nnm aaow . a 
~ 33.0:t. - 245 

AMERICAN PETROL.EUN INSTITUTE 
NAna:IALLY OCCURAINS RADIOACTIVITY SURVEY 
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FIGURE 6 ~~".,DlFFERENGE QVER BACKGROUND 
TEXAS CENTRAL ANO WESTERN REGION 

BAS PROCESSINB FACILITIES 

MimrAEMS/HR · ~~~~~~•,;;> -.. -~" 1!,l[Jli~S~ :8
2'45 

MERICAN PETROLEUM INSTITUTE 
NATURAl.LY OCCUfVIINB RADIOACTIVITY SURVEY 
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-dVEA245 



I -lD 

'° I 

FIGURE 7 - DIFFERENCE OVER BACKGROUND 
TEXAS CENTRAL ANO WESTERN REGION 

PAODUCTION FACILITIES 

MICRO-REMS/HR c:==J ND DATA 
~ 2 - 33 

[]!TIU 8ELDW • B 
~ 33.01 - 245 

AMERICAN PETROLEUM INSTITUTE 
NATURALLY OCCURRING RADIOACTIVITY SURVEY 
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Table 4 

Difference of Max i mum Reading over Background by Equipment 
Sequenced by Ihcreasing Median Difference 

(Micro- Rems/Hr) 

Texas coastal Cresc~nt 

FACILITY: Gas Processing 
Median 75""" 

Obsns Equipment Difference Petcentile 

34 
9 

25 
43 

9 
58 
34 
28 
20 
34 
46 

7 
21 
48 

2 
_11 

449 

94 
39 
73 

389 
3 
2 

U9 
191 
117 
233 

22 
659 

17 
.J.li 
2118 

· COMPRESSOR 
C.RYO UNIT 
DEHYDRATOR 
INLET SCRUBBER 
HETER 
OTANX 
SWEETENER 
FRAC TOWER 
REFRIGERATION 
PRODUCT LINE 
OTHER 
PTANK 
PPUHP 
OP UMP 

I 
I 
I 
I 
l 
l 
I 
I 
I 
! , .. , .. 
I*** 

I********* . 

". 09 
ILH 
0.H 
". 09 
0.00 
0.es 
". 09 
1.911 
1. 50 
2 .se 
3 ~ 5" 

14.'H 
30.01 
4.5 • '18 ' 
77 '· 25 BOTTOMS PUMP 

REFLUX PUMP 
I**********'***"* 
}~*************~********"***** 145.0f 

HIT 
HETER 
PUMP 
STANK 
WINJ 
WOTHER 
WP ROD 

' MANIFOLD 
OTHER 
WTANK 

. WLINE 
SEP 
SUMP 
FLINE · 

----+---+--~+---+---+---+---+-
29 4S 68 83 199 129 149 

Median of Dif!erence over Background 

FACILITY: Production 

! 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I* 
pt 
I** 
I********* ----+---+---+---+---+---+---+-

20 49 69 80 199 120 1•0 
Median of Difference over Background 
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0.U 
~J.H 

0.H 
'LH 

"·"' 0 .• H 
"··H l.H 
l.H 
1.U 
3. H 
3.H 
6.H 

45 .• 58 

"~ "" S.IU 
1. 50 . 
0 .. 0 

·J.6 ~" 
ii~ 5 
·a; 0 
88~75 

42i50 
36', 25 
6S··i 0.S 
4'fLU 

124. 50 
l'.S; 0!9 
t2s .• :s11J 
29s!. 0:0 ... ·. 

l.'49 
4 • "" 3.55 
5. 98 
2. 30 
ILH 
". !H 

2.8'. ;9" 
9.09 

U.;H 
~7. : Si 
2•s·.J0 
f~ , ; ; 11!8 

114'.75 



Obsns 

60 
41 

198 
7 

18 
28 
15 
45 
24 
58 
HJ 
34 

7 
11 
10 
16 

492 

319 
2 

199 
321 
922 

17 
3 

313 
1072 

379 
21J 

836 
13 

__£1 
4435 

...• ~ ·<' ·.~; ;. ·t"• . . ,··.~ ·: .~ ... •.· .. . ' - - · • ' ' :' .. ·.:·-··· :~.:. 

Table 5 

Difference of Maximum Reading over Background by Equipment 
Sequenced by Increasing Median Difference 

(Micro-Rems/Hr) 

Texas Northern crescent 

FACILITY: Gas Processing 
Median 75'!:-l"> 

Equipment 

COMPRESSOR 
FRAC TOWER 
INLET SCRUBBER 
METER 
REFRIGERATION 
SWEETENER 
CR.YO UNIT 
DEHYDRATOR 
OTANK 
OTHER 
BOTTOMS PUHi? 
OP UMP 
PPUMP 
PTANK 
PRODUCT LINE 
REFLUX PUMP 

I* 
! :t 
I* 
I** 
\** 
I** 

I***** 
I***:\"** 
!******************* -----+----+----+----+----+---

10 20 30 40 50 
Median of Difference over Background 

FACILITY: Production 

MANIFOLD 
METER 
OTHER 
PUMP 
STANK 
SUMP 
VRU 
WP ROD 
SEP 
H/T 
FL I NE 
WTANK 
WINJ 
WLINE 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I* 
I* 
jU 
jU 

I*** 
!******************** -----+----+----+----+----+---

10 20 30 49 50 
Median of Difference aver Background 
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Difference Percentile 

0' . 0' 
IJ. 0' 
0'.0 
0 . " 
IJ • 0 
0.0 
1.3 
2.0 
2 • " 3.0 
3.5 
4. 5 
5. 0 
9.0 

12.0 
38.5 

0.0 
~L 0 
" • IJ 
0'.0 

" . " 0." 
" • IJ 
0. iJ 
1.0 
2.0 
3.0 
4 • IJ 
5.0 

40." 

2 • 0' 
0.2 
1.0 

9 Iii'. " 
3.0 
0.9 
,2.s 
3.0 

16.8 
7.5 

18.8 
41.3 
48.0 
31. 0' 
3 5." 

154 .3 

1. 0' 

'"" 2.0 
2.e 
2.8 
l. 5 
". 0 
2 • " 4." u." 

59.0' 
14." 
50." 

168.0 



Table 6 

Difference of Maximum Reading over Background by Equipment 
Sequenced by Increasing Media~ Difference 

(Mi cro-Rems/Ht') 

Texas Central/Western Region 

FACILITY: Gas Processing 
Median 75th 

Obsns Equipment 

68 COMPRESSOR 
30 DEH~DRATOR 
58 FRAC TOWER 
65 INLET SCRUBBER 
20 METER 
25 O'!'ANK 
73 OTHER 
39 REFRIGERATION 
55 SWEETENER 
19 OPUMP 

7 CRYO UNIT 
3 !?TANK .· 
Z BOTTOMS PUHP 

12 REFLUX PUMP 
13 PPUHP. 

__a PRODUCT LINE 
497 . 

Diffet'ence Percentile 

I * 
1* 
I** 
I ;Utt 

:****************************** 
!******************************************* 

-- - --+---~+----+----+----+----+----+-

10 28 18 40 50 60 70 88 

· MEDIAN OF DIFF 

0. 0 
Ill. 0 
0.a 

. 0. 0 
0. a 
0.0 
0. ·0 
0. 0 .. 
IL0 
1. 3 
1.6 
4. 0 . . 
8 • 3: 

19.5 
61.0. 
88. s .· 

0.0 
0.0 
4.5 
IL0 
1.1 

16.5 
6.0 
0.0 
0.e 

17.5 
6.9 

3l ~0 
16 ,' " 

468.3 
79 .s 

18iL0 
·i . 

FACILITY: Production 

886 FLINE 
50"3 H/T 
699 MANIFOLD 
14 HETER 

483 OTHER 
233 PUMP 

1711 SEP 
1544 STANK 

92 SUMP 
51 VRU 
21 WINJ 
28 WLINE 

179 WPROO 
...ill WTANK 
6781 

I 
l 
I 
I 
I 
I 
I 
l 
I 
I 
I 
I 
! 
I* -----+----+----+----+----+----+----+----+ 

10 20 30 40 50 6S 70 89 
Median of Difference over Background 
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0.0 
0.a 
0.0 
0.0 
0.0 
a.a 
0.0 
0.0 

'" 0 0.0 
0 . " 0." 
fL S 
l. 0 

ILriJ 
5.S 
0.0 
0. 0 
1.0 
0.0 
5.0 
1.7 
0.8 
ILB 
8.9 
1.7 
0.0 
9." 



Table 7 

Median Difference Over Background by County 
Sequenced by Increasing Median Difference 

(Micro-Rems/Hr) 

Texas Coastal Crescent 

FACILITY: Gas Processing 

Median 75t:,.. 
Obsns County Difference Percentile 

21 
10 

159 
1 
3 

34 
7 
2 

20' 
6 

12 
7 

31 
l 

27 
2 

12 
3 

18 
6 
9 
4 
3 

56 
4 

BRAZORIA 
CAMERON 
COLORADO 
GALVESTON 
HARDIN 
LAVACA 
LIBERTY 
MATAGORDA 
MONTGOMERY 
ORANGE 
ZAPATA 
FORT BEND 
WALLER 
AUSTIN 
HARRIS 
SAN PATRICIO 
CHAMBERS 
KARNES 
JACKSON 
JlH WELLS 
BROOKS 
REFUGIO 
KENEDY 
KLEBERG 
CALHOUN 

I* 
I* 
I* 
I* 
I*** 
I****** 
I Ut******* 
J •ttt-:tttt:uttt 
I **'*******U:<t:ttt 
!**'************** 
!********************** 
!***************************** 
----+---+---+---+---+---+---+-

23 41 61 89 lSi 120 141 

Median of Difference over Background 
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3. 0' 
0.0' 
0.0 
0.0 
0'. 3 
0." 
0." 
0. 0' 
0.S 
S.0 
0.0 
l." 
2 . a 
4 • 0' 
4.B 
4.2 
6." 

13 .2 
3B. 4 
49.7 
65 >1 
75.5 
81. IJ 
11~;0 
143;0' 

0 . 0 
0.0 
2. 0 
0.0 
0." 
0.0 
1.3 
0.e 
0. IJ 
3.8 
0.0 

14.S 
241. 0 

4. iJ 
liJ". QI 

8.4 
267.8 
13 .2 
51. 8 

294.9 
165." 
465.5 
.19LS 
195. Ii 
224. 3 



Table 1 (Continued) 

Median Difference Over Background by County 
Sequenced by Increasing Median Difference 

( Hicro.-Rems/Hr l 

Texas Coa5tal Crescent 

FACILITY: Production 
Median 75~"' 

Obsns County Difference Percentile 

45 AUSTIN 0.0 
72 BRAZ ORI A 0'. 3 
36 BURLESON 0.9 

173 CALDWELL e, •. e 
45 COLORADO 8 . i 
18 DUVAL 0.0 
31 .FRIO Sil 

101 HARDIN 0'.;dl 
79 JEFFERSON 9t9 

211 LAVACA e. e 
40 LIBERTY 0.0 
4 5 ,MCMULLEN 1 9 ,,9 
13 .SAN PATRICIO! ~ .• Iii 
17 :STARR I IL,S 
4 4 WALLER I 9 hrl 
14 ZAPA'l'A I 9 .;9 
11 . KARNES I * 1.:0 

163 MONTGOMERY I* l."!liJ 
87 HARRIS I* 2 .;8 
45 JACKSON I** 3.9 

3 ORANGE I** 4 .;8 
192 . WILLACY I** 4 •. 1 

32 ·GALVESTON I*** 5.:8 
5 WHARTON I * * • 6 .:1' 

179 CHAMBERS I*** 6.il 
17 MATAGORDA I**** 7 ·:if 

9 POLK 1uu 7.;;9 
65 FORT BEND I uuu 12 ~:IJ 

ll4 HIDALGO I UHU 12 .:.s 
1 JIM HOGG I uuttu 15 .~ 
2 REFUGIO ,' I tUUHtUt:tUtttttt ** 44 •. :s 

86 BROOKS I U*************OUtU:U 47 .s 
J.3 NUECES I tU*******·************'*"**** 55 .• 9 
26 J!H WELLS I t.:tuttuuitu:auuuutuuu 69 li 
8,6 ·KENEDY 1 t:tttttttUttttuuutu:Uttt:t 6:5'.; S 
39 KLEBERG !*•***************************•******** 76;0 
13 ATASCOSA I **********************UU:tUUUtU*** 7'8l0 

S CAL.HOUN I******'*****"• *'-*U'*******• u·u:ttu·t tttttttu*g11~ ''1 
-----+-~--+----+----+----+----+----+----+----+ 

lil 29 30 40 50 68 71J SB 99 
Median of Difference over Background 

-204-

3.0 
0.IJ 
1. 8 
0.4 
IJ.B 

u. a 
0.0 
3.2 
2.2 
0.IJ 
iJ. 8 
9.i 
il. 4 

18.5 
5. IJ 
0. IJ 

16.5 
6. IJ . 
8.1' 
5. IJ 
7. IJ 

25.2 
3L.6 
17. 5 
2:5. 3 
se. e 
15.lrJ 
67.9 
54 .JI 
15 .:a 
46." 
86. IJ 
85 •. li'I 

106.5 
173.8 
142.IJ 
107.5 

266.IJ 



Table 8 

Median Difference Over Background by County 
Sequenced by Increasing M~dian Differen~e 

(Micro-Rems/Hr) 

Texas Northern crescent 

FACILITY: Gas ?recessing 

Obsn:s County 

13 
5 
2 
8 

66 
1 

95 
4 

17 
7 

28 
38 

3 
liJ 
u 
4'J 

2 
10 
53 

5 
45 
29 

1 

GRAY 
MONTAGUE 
PANOLA 
SMITH 
VAN ZANDT 
WICHITA 
WOOD 
ANDERSON 
CHEROKEE 
FREESTONE 
GRAYSON 
SHACKLEFORD 
SHER.MAN 
HARRISON 

·GREGG 
HANSFORD 
MARION 

.OCHILTREE 
RUSK 
; N ACOGOOCHES 
STEPHENS 
CARSON 
JONES 

I* 
I** 
I** 
JU 
l ** 
I** 
I*** 
1**2'* 
I *it**** 
I *2***1t 
I****** 
I *U'ltti' 

I'************** 
l"'****:t******** 
!******************** 
!*•********•************************* 

Median 751:0n 
Difference Percenti~e 

0.00 
0, !HJ 
0.H 
0. l:HJ 
0. "" 
iJ. 00 
0.00 
0.50 
l. 0'i 

·1.00 
l.H 
l.H 
1. 00 
l. 75 
2. 09 
3. IJIJ 
3.H 
3.H 
3.SB 
7.H 
7.09 

UJ.09 
18.H 

0'. 0 
0.0 
0'. 0 
4. 8 
0.0 
0.0 
". 4 
1.8 
1.0 
4.9 
2.S 

45. IJ 
2.0 
2.0 
3.0 

52.8 
3.0 
3.3 
4.0 

199. 5 
16.5 
43.5 
18.0 

----+---+---+---+---+---+---+---+---+---+ 
2 4 6 8 10 12 14 16 18 20 

Median of Difference over Background 

-205-



Table 8 (Continued) 

Median Difference Over Background by Caunty 
Sequenced by I nqeas ing Med ia_n Difference 

(Micro-Rems/Ht ) 

Texas Northern Crescent 

FACILITY: Production 
M.ed ian 7 5 "h 

Obsns County D~fference Percentile 

34 ANDERSON 
56 COOKE 
53 . FOARD 

195 GRAYSON 
937. GREGG 

25 HARRISON 
24 HASKELL 
22, - HEMPHILL 
62 : KING 
28 _ -- LIPSCOMB 

20'4 , MONTAGUg 
3 , RAINS 

291 .RUSK 
12b -.: sTONEWALL 

61 ;· TITUS 
i2 ': .: UPSHUR 
lL VAN ZANDT 

245 ;'. WOOD 
2 {::,./HOUSTON 
3 4)::.:: BAYLOR 
6 3··.::,::;;, CHEROKEE 
5 L:VFREESTONE .. !; ~ = ; ; ... 

2 38 !J!-tHANSFORD 
101 J~rffUTCH IN SON 
13S' !,:PANQLA 
197· FRANKLIN 

23 HARTLEY 
33 MARIOH 
94 OC~lLTREE 
46 SHACKLEFORD 
2 SHERMAN 

3i WICHITA 
39 WISE 

I 
I 
I 
I 
I 
I* 
1• 
I* 
1• 
l* 
l* 
1• 
1• 
I* 
1• 
1• 
l* 
I* 
I* 
-----+----+----+-- --+----+----+--

!~ 29 30 49 58 60 

Median of Difference over Backqround 
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0.H 
~LIHl 

" . "" 9.H 
0.-09 
·0. "" --
0. H 

". "" s .. n 
0. 09 ' 
":. "" 
liLtJliJ , 
ih01t 

_ :S'.es; 
- g:,. (rJf ; -

, ~ !~ ""'i' -
,,_ ;·0: •• as :' 
-; '~ ~ · · -~HJ: i , 

'0jS!f!i 
-- LSI'. 
lA~fri 
l 1111 ' 

:· : :·-- 111:1 ~! 

:1. ""'' L 01J;f 
i.u:_ 
2.09 2.,Hr 
2."" 2.n. 
2.u 
2.u 
2. aa 
2.U 

l. 0 
4.8 
0." 

21.0 
2.0 
2.0 
0.8 

"." 8." 
1.S 
3." 
". e 
0.0 
1." 
". 0 "." 1.0 
3. 9 
1." 

26.S 2." 
4." 3." 
9.IJ 
5. Ii! 

ie. a 
2 • " 18.5 
3." 
7.3 
2." 

67.9 
4." 



Obsns 

223 
314 

25 
35 
32 
97 
39 
65 
76 
11 
13 
12 

3 

· .•• ' ' -~ ... ~ ... 11.·, . ~·. '· "· ... ~ ; .. :·: ·, .. , . 

Table 8 (Continued) 

Median Difference over Background by county 
Sequenced by Increa5ing Median Difference 

(Micro-Rems/Hr) 

Texas Northern Cre5cent 

FACILITY: Production 
Median 

County Difference 

ROBERTS I** 3.H 
GRA~ IU 4. 110 
SMITH JU 4. 00 
WHEELER JU 4.00 
CARSON I** 4.50 
JACK I *:t* 5.00 
NACOGDOCHES l*** 6. 03 
THROCKMORTON I**** 8. IHJ 
YOUNG I**** 8.00 
JONES '. ***** 9.00 
KAUFMAN !**************** 33. 00 
STEPHENS !***************** 3,5. 00 
WILBARGER !**************************/ !****1t** 9,2.09 

-----+----t----+----+----t-/ /+----+-
10 2lil' 30 4" 50 a" 90 

Median of Difference over Background 
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75"'"h 
Percentile 

26. 0' 
14. 0 
43 .13 
8.0 
9.8 

56.0 
50. 0' 
29.5 
43.3 
94.0 
45.0 
82.5 

253.3 



:,: 

!: . 

Table 9 

Medi3n Difference Over Background by County 
S~quenced by Increa~ing Median Difference 

(Micro-Rems/Hr) 

Texas tentral/Western Reqion 

FACILITY: Gas Processing 
Median 75t"' 

Obsns County Differente Petcentile 

HJJ ANDREWS I 0: .• 0 . 0.0 
5 BORDEN I 0. IJ IL0 
l COCHRAN l 0.0 0.0 
l COKE I ".0. 0.0 

23 CROCKETT I 0.0 14.liJ 
5 CULBERSON I 0. 0 'LS 
1 DAWSON I ".0 .· ra·." 

66 ECTOR ! IJ .• If 2.5 
40 HOCKLEY I 11. fl ~·. 2 
11 HOWARD I .~l .. ;0· 0' . s 

l KEN'l' I lrJ. " 0.0 
1 LOVING I ·0 •. s·· 0:0 

I 12 MARTIN I · 0.0 " •. IJ 
9 PECOS I 0. IJ !:l." 
3 REAGAN I 0 .• " 0.0 
5 REEVES I "" " 2.5 
l UPTON I 0." 0.0 

19 WARD l 0. Iii 7 3." 
33 WINKLER I 0. Ill "." 129 YOAKUM I 0." 9.lJ I 

27 .CRANE I****** 3.0 69. IJ 
l MIDL~D !***************** 8.7 8.7 

----+---+---+---+---+-~-+---+---+---+---+ 

2 4 6 8 10 12 14 16 18 20 

Median of Difference over Background 
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Table 9 (Continued) 

Median Difference Over Background by County 
Sequenced by Increasing Median Difference 

tHicro-Rems/H:c:l 

Texas Central/Western Region 

FACILITY: Production 

Obsns County 

1101 ANDREWS 
63 BORDEN 
88 COCHRAN 

176 COKE 
265 CRANE 
278 CROCKETT 
111 CULBERSON 
118 DAWSON 
502 ECTOR 

13 EDWARDS 
181 FISHER 
297 GAINES 

19 GARZA 
342 GLASSCOCK 
HJ7 HOCKLEY 
413 HOWARD 

40 IRION 
99 LOVING 
44 MARTIN· 

143 MIDLAND 
14 NOLAN 

309 PECOS 
88 REAGAN 
•99 REEVES 
21 :RUNNELS 
21 . SCHLEICHER 
52 SCURRY 
13 . TAYLOR 

3 TERRELL 
14 TOM GREEN 
15 VAL VERDE 

243 WARD 
126 WINKLER 

1201 YOAKUM 
149 UPTON 

4 KENT 
4 MITCHELL 

I 
I 
I 
[ 
l 
I 
I 
[ 
[ 
I 
I 
I 
I 
l 
l 
I 

' I 
I 
J 

I* 
I* 
!*************************/ 
----+---+---+---+---+---+! 

28 49 60 SB 100 129 

!**************** 
/-+---+---+---+--

189 2H 229 2411 

Median of Dlfference over Background 
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Median 75"1"> 
Difference Percentile 

"'. l'J 
IL0' 
". 0 
0.0 
0." "." "." 0'. a 
"." 
" • 9 0." 
0." 
". e 
" • If "." 0." 
'"" " . " ". 0 
iJ. If 
9.S 
e. s 
9.lil 

"." " . " " . " " . " IJ. If 
's." " . " ". ll 
iJ. ti ". " a." 
4.S 
6'. 5 

252.IJ 

l. 0 
0.0 
IL0 
5. 0' 
3." 
1. 3 
0.0 
0' • l.l 
3.6 
0,0 
l." 
4.5 

" . " 
". 8' " . " 2.iJ 

11." 
l." 
". 0 11." 

HJ. 0 
13. 0 
7." 
". 0 
IJ • " 
" • IJ 
a. " 3." 
If • " 9.3 
0.0 
6. " 6." 
0." 

28.5 
21.4 

267.9 



:: 

! i 

::· 

Obs County 

93 BRAZORIA 
79 JEFFERSON 

H'2 WILLACY 
19 CAMERON 

173 CALDWELL 
14 . KARNES 
3 3 .. GALVESTON 

104 HARDIN 
47 LIBERTY 
l5 SAN PATRICIO 
95 BROOKS 

182 CHAMBERS 
114 .HARRIS 
63 >JACKSON 
89 . dl<ENEPY 
95 '·KLEBERG 

183 ' MONTGOMERY 
3 ~ ;!,NUECES· 

9 :': l?OLX 
26 : ZAPATA 
3'2 ::,J!K WELLS 
J6 1::BURtESON 

195 !i!COLORADO 
3l '11lFRIO 

134 ;1fH!DALGO 
17 { STARR 
75 ':WALLER 
5 .. ~ARTON 

' ~ ~ . 

72 '\FORT BENO 
·iii 

245 :)LAVACA 
13 ;: ! ~ATASCOSA ..11 : .. 
18 jblJVAL 
19 :;:HATAiJORDA 
6 ;: iREF1JGl0 
1 ;;JIM HOGG 
9 ' ;ORANGE 

=1·: . ,. 

4 6 . ; ~AUST IN 
9' ·:CALHOUN 

4 5 ;MCt'.fULLEN 

Table 10 

Median Background by County 
Sequenced by Increasing Median Difference 

(Micro-Rems/Hr) 

I 
I* 
1* 
I** 
1uuu 

Tex~s c6a~tal Crescent 

I******** 
I******** 
I UU**** 
I******** 
\ ********* 
i*******~* 
! *****·***** 
!*****1'**** 
!*****'***** 
I ;tt:t'lttt**** 
I**·******** 
I *****·*·ttitt 
I UH****** 
I***•*'**'*'** 
111'* ** *'*'*•* * * 
I *'·'***:*'*'t** 
I******·*''**** 
I ***"t*·****** * 
! ****l'.****'*** 
I**"**':*"****** 
l UU't;"t·A+uu 
I UUt't::*t'ttU 
! tt't .. tUlt•t:'t* 
1'**'11********* 
I ***•~•••tuu 
I tttt.t't·ttU:t'tt 

I ' **~h·t~'.ttt ** ** 
I'* •:r•--,:•'t:tt• * t ** 
I **:*•··~·~it-uuu 
I U•ta;\**?t***•** 
l**~~~i*~******** 
!**~*~~*~**•***** 
I *:t :i it i .d:~ ** ** * * ** * 
I ... ~idi~it~uuuuu 
l ;,•~:~~~·~tor * * * * *** **** 
- - ,- -:t~ "'..+i::t---t.--.-+---+-- -+-- -+"".'- -+--

2 : ; : '.4 6 8 u 12 14 16 

Median of Background Reading 
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75""' 
Median Percentile 

0.30 
0. 70 
",90 
2 . ·91 
3 As 
3.95 
4. :H 
4,dHt 
4 .::SS . 
4. 59 
S.00 
5 .:08 ' 
5.00 
5 •. IHl s.n ·. : .. 
s ... u . 
5 ~·:liHI' i 
5 ,:98,.i·i' 
s.:H o:-
5,09 ':.•; 

. 5 .S"il ·, :· ,' 
6 ,JJil'< ' 
6 ·u,i.' · 

~: ;:: . : ' ! . :: . 
6 .Jfli :;;· " 6:se+1 
6 ;j;gg::1;' 
6fS·a i;· 
~: :~: ·i ! . · 
7. ;:,e If :!1 ' 
7 ililit e 11:' 

1:u .'.,: 
8 ~ ""·ii:: ; 
8 ~ : sli L · 
8~ 58 :: 
9. 011' ' 

1 fl .• ·0JJ.:.: 

5.0 
0.8 
'6." 
2. 9 
4.2 
5. 0' 
'6:, 0' 
'4. 9 
5 .. 5 
L ·S 
s .. ·s 
6:," 
6.0 

·6·. 0 
s.;e 
1.a 
5.JJ 
5 .. 8 
6.0 
5.0 
6dJ 
6 ~s 
6' •. if 
6: .:a 
6 ;:i 
6 .::a 
9 ... 8 
s ~s 
8dJ 
.6 ,:,'5 

. 8 .II 
1 ~s 
s ~ .. " 
7•:.a 
a ,~: a 
81 ti l0 

'' ~ , ' 

9 ~<0 
9;/0 

10.e 



Obs County 

77 VAN ZANDT 
39 WISE 

3 WILBARGER 
61 TITUS 
58 FREESTONE 
12 JONES 
65 THROCKMORTON 
35 WHEELER 

344 RUSK 
24 HASKELL 
84 SHACKLEFORD 
57 STEPHENS 
12 UPSHUR 

348 WOOD 
76 YOUNG 
89 CHEROKEE 
56 COOKE 

327 GRAY 
947 GREGG 

22 HEMPHILL 
24 HOUSTON 
62 KING 
35 MARION 

239 MONTAGUE 
J RAINS 

121 STONEWALL 
38 ANDERSON 

223 GRAYSON 
35 HARRISON 

101 HUTCHINSON 
132 PANOLA 

33 SMITH 

. ~ ..•.. ·- .... . '' '"""' .. ~ · ... : . 

Table 11 

Median Background by County 
Sequenced by Increasir.g Median Difference 

(Micro-Rems/Hr) 

Texas Northern Crescent 

7 51:" 
Median Percentile 

i Utlt 

! :t'A't'***** 
I*********• 
I ;U:t:t:t:t'1"1*t 
!**•**"****** 
!**"********:!' 
I************ 
!**"********* 
I ttt:t:tz:tt:t••*** 
!**"'*********** 
!************** 
l *****'*'***** *** 
I*'************* 
I ******tt:t:U*** 
1*****1t******'A':t 
l**"A"*******•***** 
!**************** 
l**********i***** 
:t:t:t************* 
*"*****•*****'A'*** 
******•********* 
:t'A'l'*******'**:U::tt 
**************** 
:It :t t t:t :t :t :t :t U: :t :t t t t 
t:ttt:tt:tttt:t:t:t:t:t:t 
:t:tt:t:tttt'A':t:t:tt:t•t 

****************** 
*****************'* 
*****************• 
****************** 
t:tt:tt:t:tt:t:t:t:t:ttt:t'A':t 

****************** 
----+---+---+---+---+---+---+---+---+ 

2 4 6 a i0 12 14 16 18 

Median of Background Readings 
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2 • 0lrJ 
4 . 9'0 
4.83 
s.20 
6.09 
6.00' 
6.03 
6.00 
6.80 

7. "" 7.H 
7.H 
7.00 
7. "" 
7.H 
8.09 
8.H 
8 • "" 
8 .09 
a.u 
8 . "" s.u 
a.ae 
8. "" 8.09 
8."" 
9.H 
9.39 
9.U 
9.H 
9.99 
9. 08 

2.0 
5.0 
4.8 
5.5 
7." 
6.0 
7.0 
6. " a • ia 
7.8 
a." 

HL0 
8.0 
8. " 
7. " 
9 . " 8.8 
9.0 
9. " 9." 
8.0 
8.3 

10.0 
llJ." 

9.9 
9.9 
9. Iii 

llL 0' 
14." 
9.0 

U.9 
9.0 



Ob:; County 

34 BAYLOR 
53 FOARD 

197 FRANKLIN 
13 KAUFMAN 
44 NACOGDOCHES 

223 ROBERTS 
32 WICHITA 
61 CARSON 

278 HANSFORD 
23 HARTLEY 
28 LIPSCOMB 

104 OCHILTREE 
5 S'HERMAN 

:! . 97 JACK 

Table 11 (Continued) 

Median Background by County 
Sequenced by Increasing Median Diff~rence 

(Micro-Rems/Hr) 

Texas Northern Crescent 

75t:h 
Hedian Percentile 

!******************** 
!******************** 
!******************** 
!***.***********~**** 
!******************** 
!******************** 
!******************** 
!********************** 
!********************** 
l**~****************t~t 
!************************' 
I *********************U:'lt. 
I UUHUU'li-U:f:k:t,*:Ut:**·'**' 
l********itttt~******•***~* 
- - - ...,-+- .:..-+- ---t- --+-.--+-.-''": +---+---+-- -+-

2 4 6 a ia · i2 14 16 ia 
Median of Back~round Re~dinqs 
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10.00 
HL00 
10 .. 00 
HJ. I.HI 
10.H 
10.90 
UL00 
11 .• .00 
11.00· 
11.09, 
12·0" 
12'."" 
12.00 
l3i 30 

14.0 
HL0 
HL0 
llL0 
13. 0 
u .e 
13.8 
15.0 
12.0 
11.0 
14.3 
12 .0 
12.5 
16. ia 



Obs County 

147 
5 

13 
40 
l4 

159 
1330 
12.04 

292 
301 
119 
568 

. 297 
Hl0 

3 
15 
89 

116 
424 

103 
262 

68 
181 

19 
15& 

4 
318 

21 
21 
13 

342 
177 

14 
91 
52 

150 

HOCKLEY 
KENT 
EDWARDS 
IRION 
TOH GREEN 
WINKLER 
YOAKUM 
ANDREWS 
CRANE 
CROCKETT 
DAWSON 
ECTOR 
GAINES 
LOVING 
TERRELL 
VAL VERDE 
COCHRAN 
CULBERSON 
HOWARD 
MARTIN 
REEVES 
WARD 
BORDEN 
FISHER 
GARZA 
MIDLAND 
MITCHELL 
PECOS 
RUNNELS 
SCHLEICHER 
TAYLOR 
GLASSCOCK 
COKE 
NOLAN 
~EAGAN 
S;CURRY 
UPTON 

. Table· 12 

Median Background by County 
Sequenced by Increasing Median Di fference 

(Micrc-Rems/Hrl 

Texas Central / Western Region 

75cl'l 
Median Percentile 

I* 
I***':****** 
!*********" 
l*****'l**** 
!********** 
!********** 
1*******1t** 
I*****'******* 
!*•********** 
I t:t:u·::t·u***** 
!************ 
I *****:U'***** 
!************ 
t'l:'.tt:t1Ut:ttt:t 

************ 
***:t******** 
************** 
**** U: ** *****:t 
************** 
************** 
***'t********** 
***********t** 
**************** 
**************** 
********'it'tlttt:tt 
*•tit-t'ttttoa• :t **** 
**************** 

!**************** 
!**************** 
!**************** 
!**************** 
!****************** 
J****************:t*** 
!****~*************** 
l***~***************:t 
!******************** 
!********~*********** 
----+---t---+---+---+---+---t---+---+-

2 4 6 8 10 12 14 16 18 

Median of Background Readings 

-213-

0.4 
4. 8 
5. 0 
5.0 
5. 0 
5.0 
5.0 
6.0 
6.0 
6.0 
6 • " 6.0 
6." 6." 
6." 
6.0 
7.0 
7.0 
7.0 
7.0 
7.9 
7.0 
8. " 8." 
8." 
8.9 
8.3 
8.0 
8. iJ 

8. " 
8. " 
9 • " 

liJ. lJ 
Ul .. IJ 
HJ. B 
u.e 
10.0 

5.0 
5 . 8 
5." 
5." 
5.3 
6. 0 
5. 0' 
7 . 0 
8.3 
7 . 0 
7.0 
7.0 
6.0 
7.0 

. 6 • 0' 
7.9 
8.0 
a." 
8 JJ : 
8.8 
8. 0' 
8 • " 9." 
9." 
8.0 
9.8 

12.S 
9.S 
8:09 

HJ , :Ii 
8 .:0 

u.e 
u~" 
10. IJ 
llL IJ 
10~0 

U.0 



Appendix l 

Statistical Data by Facility and Equipment 
Di ffecence over Backqround 

(Micro-Rems/Hr) 

Texas 

,, 

Equipment · No Average Maximum Minimum · 25 \ Median . 75 \ 

Gas Processing Fae il 1 ties 

COMPRESSOR 167 3.538 498.8 lit "." 8.~·11 . lrl. HS 
CRYO UNIT 33 96.4H 2985." " B. II ". "8' 2 . """ DEHYDRATOR 1114 2.538 81. 8 " ". " ". •& -2. IJH 
FRAC TOWER 128 18.835 395. e " " . " " ~ "" 3.758 
INLET SCRUBBER 221 4.185 387.S 8 8." ".ill 1~975 

i .· 
METER 37 u.61s 243.11 I 8. IJ " • 8.1 4.258 
OTANK 112 16.875 193.IJ " I. I " ~ i:e l3.2H .. 
REFRIGERATION 79 13. 816 153.1 " II • If IJ.H ··· 3 .llH 
SWEETENER 128 2.171J US.I . II ". i ··"·"' '' .11. IJH 

" OTHER 185 19.336 995.1 " Ii). lJ l.H''. ii.SH 
OPUMP 112 93.617 1391. 8 " I. I 7 ~7~ · ·.· lit. 758 

·., i BOTTOMS PUMP 14 22.393 125.5 Iii 8. Ii 11~s1 i3. Ill '• ! 

'!, PTANK 26 29.131 241.1 " 1.8 11.51 ' 26.SH 
i~: PRODUCT LINK 52 H.6HI 589. II ,. . II . I i2.·s1 . . 58.758 

PPUMP 42 119.152 UU.I 8 3." 31:.B't $9.518 
REFLUX PUMP 67 287.987 2985.1 ' 8.4 &5.it 2~5. Hll 

,, 

Production Facilities 

FLIN& 1119 U.3919 621 " 8 8 i.11 
MANIFOLD 1137 18.1551 11811 ' Ii ·e 8.95 
HETER SS 6.2364 92 II " " 3.H 
OTHER SH 22.1115 3785 . I 8 9 ·;. 2.lf 
PUMP 646 8. 4887 985 I II II '• " l.111 
S&:P 3513 23.92119 41211 . If I " " 

. ,, 
6.H 

STANK 2891 6 .1435 983 I " 1 , 2.H 
SUMP 132 17.3864 748 I Ii - e.:: , 2.H 
VRU 58 II .1897 3 II II ii ',. "."' WINJ H 27.1591 285 ' ' " llJ. 51 
WOT HER 2 I.UHi I 8 " " 8.U 
WP ROD 651 6. 1214 737 fl " " l.H 
KIT 994 28. 4487 3391 " I 1 6.H 
WLINE 81 57. 4199 793 " Ii) 2 511.H 

1: 1 WTANK 1538 28.7886 2498 " " 3 12.H 
I :: 

: i ~ 
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FACILITY 

GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 

.GP 
GP 
:op 
·GP 
;GP 
'GP 
:GP 
'GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 

Appendix 2 

Stati~tical Data on Median Dlf ference over Background 
By Facility and County 

{Hicro-Rems/Hrl 

Texas 

COlJNTi' NO AVERAGE MAXIMUM HIN I MUM PCT25 MED 

ANDREWS 113 1.168 5.5 e I. 98 8.H 
BORDEN 5 S.SH IJ. " " '""" e.u 
BRAZORIA 21 0.181 2.2 " 8.H "·"' CAMERON llJ l.321f 13 .2 II "·"' liLH 
COCH RAM 1 II • HI ". " " 9.H " . "" COKE l S. HI " . " " 8.H II. H 
COLORADO 158 U.6H 194.S 8 IJ .H riJ.H 
CROCKETT 23 8.783 6 2. If " 8. H 8.H 
CULBERSON 5 8.298 1.8 " e. H s.n 
DAWSON l 8. HI ILll II II. U 11.H 
ECTOR 66 47.753 821J. 8 " IJ.H 1.H 
GALVESTON l S. HIJ IJ • " I IJ.H If. 81 
GRAY 13 8.HI ".1 " l.H II.Ill 
HARDIN 3 8.SH I. I " IJ.H I. H 
HOCKLEY 41 9.187 2.6 3 11.H ILH 
HOWARD 11 ". "'' ILi " " • lllf '" . "" KENT 1 ". "'' ". ii " 11.H 8.H 
LAVACA 34 2,282 25.5 ii : IJ .H ;.IJ.H 
LIBERTY 7 II. 471 1.3 " l.H ;8.H 
LOVING 1 1.H8 " . " I IJ .H .•. "' 
MARTIN 12 5,167 43." 8 t.11 · '·"" MATAGORDA 2 ".en ILi iJ B.H ;l.H 
HONTAGUB 5 a.HI " . " " "·"' 8.H 

.HOHTGOKIRY 211 15.5511 145.11 I e.111 g. H 
ORANG! 6 2.167 12." " ·1.u ·8.H 
PANOLA 2 8. SH I. S I IJ.U " . "" PECOS 9 5.733 51.6 " : IJ.H : •B. H 
RiAGAlf 3 IJ.111 Iii • " " 9.H , "·"' REEVES 5 1. IJSI ·Lil " ·I.SI ; "-H 
SMITH 8 3.258 19 ·" " ·e.111 : '"·"' :UNREPORTED 58 6.224 96.1 liJ S.H . ·.IJ .II 
UPTON 1 B.SH I. IJ " " . "" ; 

l.u 
VAN ZAHDT 66 8.432 23 .IJ " " • IJI 1, '"·"" WARD 19 37.153 193.1 If :11.n ' '1.H 
WICHITA l "·""& IL& liJ I. 98 °1 "·"" WINKLER 33 S.41it9 4.5 " ·8,Qll "·"' WOOD 95 3 .376 98." " If.ill I.SS 
YOAKUM 129 16.629 771.8 " S.H e."" 
ZAPATA 12 B. Hi ". " " IJ. H "· 09 ANDERSON 4 '" 759 2." Iii liLH IJ. 58 
CHEROKEE 17 l.529 4." 1 l.H l.H 
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PCT75 

e.ss 
". 8iJ 

"·"" l.H 

" . "" liLH 
. 2 • riJIJ 
14.H 
". 51 
II. H 
2. 58 
111.H 
S.H 
I .H 
1.15 

'""' liLH 
11.H . 
l. 3111 
IJ.H 
·11.n 
"·"' 11.H 

·11. H 
3.75 

"·"' i.H 
9.H 
2.51 
.4. 75 
5.25 
:9 • "" 
i.H 

73.U 

"."" ". SIJ 
8.d 

9. ''" " . "'" 1. 75 

1. "" 
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A~pendix 2 (continued) 

Statistical Data on Median Difference over Backqround 
By Facility and County 

FACILITY COUNT'l 

GP FORT BEND 
GP FREESTONE 
GP GRAYSON 
GP SHACKLEFORD 
GP SHERMAN 
GP HARRISON 
!JP -G_REOG 
GP WALLER 
GP CRANE 
GP HANSFORD 
GP _MARION 
GP OCHILTREE 
GP .. • .. RUSK 
GP ' ;:AUSTIN 
GP HARRIS 
GP / SAN PATRICIO 

__ GP ,·) CHAMBERS 
GP • .: HACOGDOCHES 
'GP _ :::: 1S'l'EP·HENS 
Gt> .; ,_-1,: -.

1MI DL AND 

it ]1i::=•·· GP .. ·'·.JACKSON 
:: •1 · J:• 

__ G~ ,,.. JIM. WELLS 
, GP : .. :ii ::BROOKS · 
, GP 'i/:i,REFUGIO 

. ,, ~ 1: : KENEDY , 

. ,· :Qp ';Uf :: KLEBER~ 
,·: GP AV CALHOUN 

; -;, :1 :i•i;-: ,_ 
' ·-:- ,gROD )))_,,:' uoERSOM 
1 ---•- !;:i :_·---~:g~ ::/!//. , :~~~=s 
n: ·P.ROD .•!!il/.: BORDEN 

, ! ii·•, ~RODi.jji ! :-i ,:9RAZORI A 
-- , ,1(., ~R OD}// i;:. BURLESON 

, :
1
: -paoo irni .;·-. .-cALowr;.L 

, i . PROD•i!fi ( COCHRAN 
;U · ~ROD111i ::· COK,E 

. , _J>ROD iil f:.:.::COLORADO 
1 ,i:• PRODJ;i: {: COOKE 

... ,. 

{Ml.era-Rems/Hr) 

Texas 

NO AVERAGE MAXIMUM MINIMUM PCT25 MED 

7 
7 

28 
38 

3 
u 
HJ 
31 
27 
4S 

2 
li 
53 
l 

27 
2 

12 
.5 4s 
,l 

29 
3 
;l 

18 
,::6 
·· 9 
' 4 
,3 
$6 

4 

34 
llil 

45 
63 
72 
36 

1:,3 
88 

116 
45 
,56 

10.286 
2.143 
3 8'B 

61it.Y19 
1.e·1nt 
1.650 
l • .80 9:, 

187 .161 
n .. ;2.$9 

11 r .. ea9 
hJH& 
2. u·a 
4 •. G-79 
·h:ees 

242;.as2 
4.201 

ll4~1J.IUJ 
82 ~, iJH 
ti ,~ :l.7_ 8 ' 
a.:7,BI 
.. ., I .· 

14ih1:48'3--
13:;~·!211'1 ', 
l~ ~ "~' Sb1n 

12t'.21fa 
i2tc',:1i'1 
291 . --15'~ 
111 .. 6:61 
196'.,,,:;..'7:.li,\t 

. ! :;-.·: :O.v 
l 5~3--~ 75Q ' . ! . . . . . 

lhs2:9 
3.389 
i:.s7s 
2l916 
l ~-359 
a .:.:J!)J-
0;;,sJ4 

l· . ' · 0:;375 
l·h 2'9-e 

. l;. 1 .· 

l ~- +-:78 
8:.~~32 
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55.0 
4,j 

31.0 
886 .. ,0 

2. iJ 
7.0 
4-. B 

1391.0 
144." 

2985 .0· 
3." 
4-." 

54.liJ 
4." 

2495.i 
.a. 4 

49.s." 
38j.9 
16~ : -~" :,a. 1 

29a:l." 
LL2 
l8.ll 

2~i.6 
3f:~.l 
49;5 .• ; a 
s~t!:." 
191." 

ii,'4:5.,, ii 
2'4:j1

:." 

2." 
49 4." 
12.a 
81.0 
11L9 

4. IJ. 
JJ.5 
'.8." 

4 ~·i." 
.2s." 

t.7[2." 

" 0.0iJ 1.00 
" 1.09 l.litiJ 
0 0.ill l.01it 

s "·"" 1~ee e e.11~ 1.is 
" 0 0J 1.75 
~ 0.1s 2.ea 
e e.se ~.ee 
~1 - S • IH '3 • H 
it "~·9f ,3.IHJ 
J ,'J.H 3.111ili 
l 'i.75 ,3.H -
" .· : ~ ,, H -. :! ~ • H -
4 : 4,.H; .': ~ ·~· . e1 · 
lrl - ,i;"f' :4.ill 
8 .. ~ : .• H ; :;.4. 28 
8 . '). 25 _:, 6;. liJ8. 
" ; ;;2.u :,7.es , 
e : -_;_1 -_ .. ea .'r-.: " " ' 
8; 7 '' . ~ :~ 79 \8.'ll-9 
"~:e · · \9\·ae .J>ai~ at:! 

13 ~ : 2 ;- --[J.is: i,3:~21,: 
18 , 9 1 _ · ,·~.a:'~·~~ fsiiL Hf 

L ,3 .'. :·,if t:~' :8J, .~; ~1:1~ 4 ~ , 
9 •. :4'' '116 i·61 ~~·~ 7 8: 23,-a·r· - 1~1· , ;st · ~s,'~,ee' 

&3 ~Jl) j .:,~¥:~ .2~· :~·~:1~ 5~ 
sL '' 1! : 1si~ ae .. 1a'lt ee 
;.:i '; ·:!_f: ; (i ::~·~:r·::!-. ~1l~1::_::: 

PCT75 

14. IHI 
4 .09 
2.08 

45. IHl 
2.00 
2. 08 
3.0~ 

241. 0'il 
69.0S 
52.75 

3 •. 08 
3.25 
4•H 
4 •'iii 

188V8H 
8 • UiJ 

261. 7'58 
i99 :, su· 
16.e;U 
a:.1u 

43; 581 
13 ~ 2-!iliJ 
lB ~ iH 
6L$H 

29;4, 875 
16 -'s~ ~'' 
46s:.s0a 
l 9JU.:ee e 
i 9s i~::""" 
2i1~ f:. 2.s:e 

1. 8-H 
i.en 
3.Hlil 
a·, ilu 
s.eu 
L75!rJ 
0!·.;3 5" 
It ;-,H8 
s ::n e 
0'10H 
4., 759 



FACILITY 

PROD 
PROO 
PROD 
PROD 
PROD 
PROD 
PROO 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD · 
PROD 
PROO 
PROD 
PROD 
PROD 
:PROD 
PROD 
:PROD 
.PROD 
.PROD 
PROD 
PROD 
rROD 
PROD 
PROD 
PROO 
PROD 

. ~ROD 
PROD 
PROD 
PROD 
P:ROO 

•. • •• • • · : • .. ~- ~ ::.~l. ·:~ ·.:.~, ••... · - ~ .. ····· . · ~ : ·. :··.· , ••• , .....•... 

Appendix 2 (Continued) 

Statistical Data on Median Difference over Background 
By Facility and County 

(Hicro-Rems/Hrl 

Texas 

COUNTY NO AVERAGE MAXIMUM HINIHUH PCT25 MED 

CRANE 265 4.15iJ 143.iJ iJ. " 0 . ue ". " CROCKETT 278 7.335 342.e " . "· ".eu '"" CULBERSO 111 l.lSIJ 52.IJ iJ .11 S. Ui ". e DAWSON 118 0.783 2 5." ". " "·"'' ,,, " 
DUVAL 18 5.278 2 4." ".I' e.ue IL iJ 
ECTOR SS2 3.956 115.iJ ''-" ". "'" ". " EDWARDS 13 i.877 1." 0." iJ ., Hi ". " FISHER 181 2.465 37." "." 8 .. H8 IL 8 
FOARD 53 2.61J4 5". iJ fiJ. " 8. """ iJ. " FRIO 31 1. 968 3 4." e." 8 .HI e." 
GAINES 297 4.785 92." ". 8 e.eH If. 8 
GARZA 19 1.953 17." 0." " . """ ".' GLASSCOCK 342 6.132 89if.8 l:J. " ". """ I. If 
GRAYSON 195 28.318 989.S ". " I.HI 11. " GREGG 937 1.984 87. 8 " . 8 lJ. Hll '"" HARDIN lel 3.i76 38.7 IL I I. U8 iJ • " HARRISON 25 5. 5411 U6." ". 8 iJ. HI fJ. " HASKELL 24 3.625 39.8 s.e a.na ". ii HEMPHILL .22 36.591 392.i "." If.HI -".I 
HOCXLEY 187 1.274 27." I. 8 1.Hll ". iJ 
HOVARD 413 4. 778 392." l:l. " If ,HI 8, I 
IRION 41 28. Sil 744." iJ." I.Hi ". 8 
JEFFERSON 79 2.3281 54.3 

.. ". " 8.UI • i. iJ 
KING 62 8.677 12.9 '"" ·&.HI . "·" LAVACA 211 ". :491 18.7 ". " IJ. 918 ". " LIBERTY 41 1.622 24.9 I. " . '. 8. HI :e. 8 
LIPSCOMB 28 8.SH 138." frJ. 8 _8. BIHi " . " LOVING 99 11.586 241.I If. II ;If. IHI Ill. i 

. HARTIN •• 1.945 17." ii . " :8.HS jJ." 
MCMULLEN 45 1.556 4 2." "." 8."H ·'''-" MIDLAND 149 46.423 741. II ". " ,IJ.HI .,I. -9 
MONTAGUE 284 34. 488 1186.S "." .fl.HI ·,,. iJ 
NOLAN H 9.286 61J.iJ ". 8 .. Iii. HIJ 11. s 
PECOS 389 41,345 4128." i." .a , HI :"·" RAINS 3 " . """ If. " 8." '.0.HS B.9 
REAGAN 88 59.375 2498.iJ '." :e. HS jJ." 
REEVES 98 UJ. 969 362.iJ iJ • IJ ;". ""' ' . '" . " 

.":'1 
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PCT75 

3.eu 
i.2se 
e.eu 
" . e 1118 u .ees 
3.625 
IJ. IJU 

l. """ ". "88 
" • ""il 
4. 588 
iJ. SH 

" . """ 21. HiJ 
2.sn 
3.158 
2.IJU 
8.75B 
8.H8 
". 888 
2. tJH 

11. BU 
2.2"8 

"·""" IJ, IJH 
8.825 

l . """ LHll 
8. H 
liLH 

u.u 
3.88 

U.119 
13.H 
ILH 
7. es 
2.U 



Appendi~ 2 (Continued} 

statistical Data on Median Ditfecence ovec Background 
By F~cility and County 

(Mic:ro-ReltlS/Hr) 

Texas 



FACILITY' 

PROD 
PROO 
PROD 
PROD 
PROO 
PROD 
PROD 
PROD 
PROD 
PROO 
PROD 
PROD 
PROD 
PROD . 
PROD 
PROD 
PROD 
PROO 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROO 
PROD 

:. ···' .......... ,. 

Appendix 2 (Continued) 

Statistical Data on Median Difference over Background 
By Facility and County 

( H icro-Rems/Hr l 

Texas 

COUNTY NO AVERAGE MAXIHUH MINIMUM PCT25 MED PCT75 

GRAY 314 42.911 3391. 9 ''"" 9. H 4.8 14 .u 
ORANGE 3 LHiJ 7. " IL 8 l.H 4." 7.H 
SMITH 25 23.328 1'!11." IJ. I 9. H 4." 43.U 
UPTON 149 84,369 2288.IJ "." "·"' 4. If 28.Sif 
WHEELER 35 4.343 14." ". s S.H 4." 8.H 

liILLACY U2 32.563 58 l." IJ. 8 l. 7511 4, llJ 25.175 
CARS OH 32 9.812 59." "." II. Hll 4.5i 9.759 
GALVESTON 32 25.953 194." 9." II.SSS 5.811 31. 625 
JACK 97 2211.918 - 3785,QI iJ. I Qi, HI S.H 56. IU 
NACOGDOCHES 39 49. 564 4111. IJ ". " 2.HI 6."8 58 .SH 
WHARTON 5 18.298 22." 5. It 5.Ull 6.H 17.SH 
CHAMBERS 1711 63.881 3496.1!1 ". 8 iJ • IJff 1 6 .19 25.258 
KENT 4 9.275 24.2 11. iJ 8.8H 6. <15 21.375 
MATAGORDA 17 JS.294 113. II " . " 1. Sff I 7."' SiJ. HI 
POLK 9 9.333 24." 2.fil 4.H8 7.H 15. HI 
THROCKMORTON 65 33.169 415.IJ "." 2 .HI 8. Sil 29.588 
YOUNG 76 u. 763 JSIL II 1.8 2 •. H8 8.H 43. 258 
JONES 11 69.364 294.1 1.8 1.tH 9.H 94.IH 
FORT BIND 65 72.5iJ8 592.8 "." S.IH 12.H · 67. lfH 
HIDALGO 134 41. 726 374." 8.8 1.IH 12.58 5'4. HI 
JIM HOGG l 15.988 15." 15.1 15.Hll 15."' 15.HI 
KAUFMAN 13 76,462 648.11 Iii. I 5.SH 33.H 45.89111 
STiPHIHS 12 -61.917 2511.I Ii. I 21i.725 35.H 82.5111 
REFUGIO 2 -44 .SH 46." 43. II 4 3. """ 44. 58 46.H8 
BROOKS 86 78.884 396.8 11.1 29.511 47.811 86. HIJ .. 

NUECIS 33 91.788 445.1 15:. 8 31f .H8 55.H 85.HI 
JIM WILLS 26 :94.846 494.I 24.1 34.751 6S.H llJ6.5H 
KDIDY 86 116. 267 6 29. IJ 4.8 H.5111 65.H 173.758 

.:KLEBERG 39 123.3"8 493.lf 28~8 51.Ull 76.H 142.iJH 
ATASCOSA 13 '78. 469 341.8 9:. IJ il\911 7 8, IJIJ 197. SlllJ 
CALHOUB 5 1U.8H 391.8 41.11 41.HI 91.H 266.IJHI 
WILBARGiR 3 129.633 253. 3 43'. 6 4l.6U 92.88 253.388 
MITCHELL 4 2511.5111 272." 226 :,e 232.SH 252.H 267.SU 
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COUNTY 

BRAZORIA 
HOCKLEY 
JEFFERSON 
WILLACY 
VAN. ZANDT 
CAMERON 
CALDWELL 
KARNES 
GALVESTON 
HARDIN 
WISE 
LIBERTY 
SAN PATRICIO 
KENT 
WILBARGIR 
,BROOKS . 
-CHAMBERS 
.EDWARDS 
'HARRIS' 
.IRION 

.. JACKSO~ 
KENEDY ; 
"KLEBERG 
MONTGO~ERY --

- :NUECES 
·.POLK 

,TOH GREEN 
';WINKL~ 
YO AK UK; 
.ZAPATA 
. TITUS ; 
JIM WELLS 
ANDRE~ 
BURLESON 
COLORADO 
CRAH&: ; 
CROCKETT 
DAWSON; 

Appendix 3 

Statistical Data on Background by County 
(Micro-Rems/Hr) 

NO 

93 
147 

79 
1112 

77 
li 

173 
14 
33 

184 
39 
47 
15 
s 
3 

95 
182 
13 

ll4 
48 
63 
8' 
95 

lU 
l3 

9 
u 

l,!j9 
1338 

26 
61 
32 

12114 
36 

195 
292 
JSl 
ll9 

AVERAGE 

2.32151 
2.17415 
l. l 7848 
2.38627 
2.9!iJ909 
2. 9HH 
3.68844 
3. 95Hi 
J.65152 
7.6HU 
4. 48718 
4,.8"851 
4. 51333 
5.2"888 
4 . 81111 
5.86316 
4 .18846 
:5.HHI 
·5-. 43861 
5 .. 22518 
:4.66667 
:5.H944 
_5 .--83158 
4 ,'88361 
.4.96978 
5.33333 
5dl429 
_4.:23899 
:4 •• 74594 
5 : HHI 

- ~ ~ 13443 
5.15625 
5.67193 
5.95833 
6.22564 
.6. 54418 
6.13621 
6.73951 

Texas 

MAXIMUM 

8." 
6." u.a 
9. II 
9_. 8 
2.9 
5.6 
5." 

_U . i 
- 25 •. 8 

6." 
1. 4 
5.2 
5.8 
4 •. 8 

- 6 . 1 
13.I 
5." 
7.1 
6 ~ " 
6. II 
9;.lil 
'1 ! ~ " 
1 .. 1 
s:;;.1 

·- ~:~·" 6.;;.f 
- ' 'Jl;11 
- ; 9~~'8 

Si~ :i 

~:i 5 
&.8 

15 "' 6.5 
15.1 
23,.0 
lL" 
U.8 
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MINIMUM· PCT25 

IJ.3 ".311 
8.3 'J.4i 
S.4 B.61iJ 
s.3 s.se: 
2·." 2. n 
2.9 2.91 
1.3 3.18 
2.9 2.911 -
". 5 ". 511 -
JJ. 8 - 3. 51 -
J.I 4.H 
J; 5 3.58 
3.9 4.SS 
4.8 4.81 
4.8 ' 4.81 
4.1 5~"8 

"·3·. 2.9'J 
_ s.r;1: s.11 
4'. 1-- - 5 • "" 
5. 9: -- - 5 ;<6Jt --
2.··6 _, ,, : 3;51 '" • 
4.s-: -- s~-ea 

5.rir · ; 5.;111 
3 • ~- - -- ' 4'; fiJI 
4 • I _ .- _ • 5 .- IUJ ·· 
5.i ·' :. . --- 5'Hll , ·;_ -
s.a -;_:_ :· : , s'- .H ., 
1 .• 5 ·-!_.r, ,· J •• 51 . ;1i 
ril • 3: -- i :_ :·_ ~ ~ - 811 ., 
5-.& ~:.• ,. 5iH · 
4 • 4' : _, :~ · :4. 6 5' ,iir 
3.5 4.25 
i.s s·;u 
5.11 5.25 
5. a- S~H 

2.9 S, H 
4.11 5~9'1 
s.e 6.H 

MED 

11.39 
8.48 
iJ.19 
". 91 
2.H 
2. 9S 
3. 911 
3.95 
4.H 
4.H 
4.H 
4.59 
4.51 
4.81 
4. 8fl 
5.H 
5.H 
5.H 
S.H 
5.H 
5.H 
5.H 
S.H 
5.H 
s.H 
SHJf 
5;H 
5.H 
5.H 
5.H 
5.29 
5.58 
6 . "" 6.H 
6.H 
6 .. IH 
6.H 
6.08 

PCT75 

5.H8 
5.&H 
9.8911 
6.8H 
2.SH 
2.9H 
4.298 
S.BH 
6.HfJ 
4.875 
5. SH 
5.SH 
4.SH 
5.811 
4.8H 
5.BH 
6.HI 
5.H9 
6.IJH 
5.&H 
6.SH 
s.eu 
7.HI 
5.lilH 
5.Hll 
6. HI 
5.25it 
6.itH 
5. 0118 
5.UI 
5.5H 
6.SH 
7.lilH 
6.SH 
6.iJH 
8.SH 
7.91111 
1 .u" 



COUNTY 

ECTOR 
FREESTONE 
FRIO 
GAINES 
HIDALGO 
JONES 
LOVING 
STARR 
TERRELL 
THROCKMORTON 
UNREPORTED 
VAL VERDE 
WALLER 
WHARTON 
WHEELER 
FORT BEND 
LAVACA 
RUSk 
ATASCOSA 
COCHRAN 
CULBERSON · 
OUVAL 
HAS KILL 
HOWARD 
MARTIN 
MATAGORDA . 
REEVES 
REFUGIO 
SHACKLEFORD 
STEPHENS 
UPSHUR 
WARD 
WOOD 
YOUNG 
BORDEN 
CHEROKEE 

.. ' . . ' : . :... :~-- ·.;:. ' : • ·::; ..! ;;.;_ . : .. ~ .. • . . ' .. ~ . •.• .: _:. ·'- - · .. .. 

Appendix 3 (Continued) 

Statistical Data on Background by County 
(Hlcro-Rems/Hr) 

Texas 

NO AVERAGE MAXIMUM MINIMUM PCT25 

568 5.383811 15.9 1.8 2.58 
58 6.25862 7.e 6.8 6. iJlf 
31 6.SUU 6.8 6.0 6.H 

297 5.56566 7. IJ 3." 5.H 
134 5.64413 6.S 3.9 6."' 
12 6. UHIJ 6." 6.S 6 .U 

ue 6.66H8 9 • " 5. iJ 6.H 
17 6.IJ5882 7.B 6. iJ 6.H 

3 6. U8H 6 • IJ 6, lrJ 6., IHI 
65 6.23iJ77 8." 4.1 5.H 

366 8.4"464 61J.IJ 4." 5. 9IJ 
15 6.2HH 7. iJ s.s 6.H 
75 6.22667 9.e 4.9 5.H 
5 5.8H811 1.e 5." 5.H 

35 6.17143 8." 6." 6.H 
72 7 .11111 12." 4. iJ 5.H 

245 5.33388 6.5 3.2 3.51 
3U 6.2727 15." 1.5 s.21 
13 6.4846 9." J.9 4.35 
89 7.8674 8. IJ 6. If 7.H 

116 6.9655 8.0 4." 7.H 
18 6,8889 7.S 6." 7 .. H 
24 7.6667 u ·" 7." 7. liHJ 

424 6. 4958 13." 1.3 6.H 
56 7.5179 15." 5." 6.H 
19 7.HH 8. iJ 5.8 7.U 

183 7.3819 12." 4.8 6.H 
6 

7. '""'" 
7. 9 . 7.1 7.H 

84 7.IJ59S 15.8 e.8 6. 38 
57 8. U88 15.8 s.e 6.H 
12 7.UH 8." 6. IJ 6.H 

262 7 .1336 15.8 ' 5.8 6.H 
3411 7 .1399 . 15.8 : 1.6 1. ifs 

76 7. 3553 12 ·" ; 5 .lrJ 6.H 
68 8. iJ4:41 9 • " . 7.8 '·"" 8'J 8. 2"9'J 10 .fl 6 .11 7. EIS 
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MED PCT75 

6.H 7.891f 
6.H 7.0H 
6.H 6.He 
6.H 6 .IJH 
6.H 6.Hlll 
6 • "" 6.IJH 
6.H 7. """ 6.H 6.BH 
6.U 6 • "illJ 
6.H 7, IJH 
6.H 7.808 6."" 7, SH 
6. "" 9 • """ 6.98 6.SH 
6.H 6 • 0119 
6.58 8 • SSIJ 
6.51 6.5H 
6.8 a. ea 
7." 8. SiJ 
7.S 8.H 7." a .. n 

. .7 • if 7 • iJll 
7." 7.75 

:;7." 
8. "" 7." 8. 75 

7." 8.U 
7." 8.H 
··7." 7,H 
7.8 8. iHI 
7." lS .&II 
·7. 8 8. !Hf 
'7 . " a.n 

. :7." 8.H 
7." 7. llHl 
8." 9 • iHll 
8." 9. BliJ 



COUNTY 

COOKE 
FISHER 
GARZA 
GRAY 
GREGG 
HEMPHILL 
HOUSTON 
JIM HOGG 
KING 
MARION 
HI.OLAND 
MITCHELL 
MONTAGUE 
ORANGE 
PECOS 
RAINS 

- ; RUNNELS ·, 
SCHLEICHER 
STONEWALL 
TAYLOR 

! AUSTIN 
ANDERSON 

. ; 

CALHOUN --
GLASSCOCK 
GRAYSON . 
HARRISON·:· 
HUTCHINS9N 
PANOLA 
SMITH 
BAYLOR --

COKE 
FOARD 
FRANKLIN ~ -
KAUFHAM 
MCMULLEN:;, 
NACOGDOCHES 
NOLAN 
REAGAN 
ROBERTS 
SCURRY 
UPTON 
WICHITA 
CARSON 

Appendix 3 (Continued) 

Statistical Oata on Background by County 
(Micto-~ems/HrJ 

Texas 

NO AVERAGE MAXI HUH MINIMUM PCT25 

56 7. 92·86 9. IJ' 5. fit 7.25 
181 7.7994 11." . 3.9 7 • e!il 

19 8.fiJHI 8.0 8.i a. es 
327 8. 3211 18." 9. 8 -_ 7.00 
947 8 .1227 is.e 4.5 a .n 

22 8.1818 9.0 7.i 7.98 
24 7. 8758 8. ll 7.S 8."" 
1 8.HH 8 • " 8." 8.H 

62 8. 2742 U.IJ 5." 8.H 
35 8.9143 11. fl 6 .e ·. 8.H 

158 7.46i7 15." LI 6.U 
4 9. 5Hll 

14 ·"·' 
8.i 8~H 

299 8. 9 339 15.8 :· 5. iJ 8:.H·: 
9 7.5556 8." ; .. 4.9 s.u,, --. 

3l8 8. L836 16.L 3.5 6.H 
3 7.6667 9.:e: G. IJ : 6.H 

21 6 •. 6-667 liJ .:e:;' .. 5. 0-- 5. IUJ 
21 8~4762 HJ.JJ : 6.S '. BdUJ " 

121 7.6529 11. "•: 6." 6.'"9 .. . 
lJ. 7 •. 6154. 

,, 
5 ~" 1 e • e, ,, 7.H' 

46. 7 .. 9783 UJJJ ' 5.j; r.es 
38 9 .6842: 15.S , s.:e- 8 .• H . 

9 8~· 111i: 9 ,IJ· 7.B- ' T, 91il: 
342 . s.aeu· 11.liJ · 7:. 8 a,.elr . 
223.· 9. 3229; 13.S · 5 •. !it : 9·.H! 

35. 7. 5143 15.S': 2.i · 2,H' 
HU 8~ 6337· 12.; ~ 7.9': 8,. Sit 
132 , 9. 2576, 11.s· 8.IL 9;."' 

33 : 9.1515 l~. if'1 8. " '' 
9:,se1r 

34 . 11!9796 . 15 .• i i 8_,ji;J: 9.H· 
17L 9~3i5l. 12. IJ) 6 .~ B;: 8,H, 
s~ ~: 111.15e9. n.e: l IL i ;· 19'~ ·1H : 

197 !r 9.5787: 12. ": - 6 ... 9'1 · 9:.irf 
13 ; 9. 8462: u .. si 9;a:: l'UUJ: 
45 :: 9.SU4 lJJ. s: 6. B'i ta'.i.ss: 
4.4, Uh9318 lJ~i 9. l !L 9· ;~8 
14 

UJ. ""'"' 
u .. a· u.s:; Ul.i 

~l 9~3846 ]!·~ ~ fil 8 .• fl ' 9. " 
22j U.9327 i0 if! 6. 8'> 9." ~ . . • ! 

52 9. 588~ !:la. B 8." 9;" 
15~ a.~5eq 1~.3, Llil 6.S 

32 9.81.25 14.11 4.8 4.8 
61 11.6·393 15.0 7." 8." 
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MED PCT75 

8 • ii 8.75 
8.IJ 9. IJ0 
8." 8.H 
8.8 9.H 
8. t : 9. ~" 8." 9.08 
a. a 8.H 
8." 8 • liHJ 
8.i 8.25 
a.e u.u 
8. Iii 9.,(H 
a .. e 12.SIJ 
8 ;j · U.H 
8. iJ 8.011 
a. ra 9 • llHJ 

: a·.~ 9.H 
: a · .~~ 8·.U 
:lhdf HL iJiJ 
a:." 9 • iJiJ 
. s .• 11 . 

8. "" a·. s· .. 9.U 
9,,8: 9.H 
:~ ';ri,' . 9. !it&; 
_·9: , , 

.. ' ' •· .. U:.eS 
T9:.lf,1. lll'.H 

.. : ~.i: i 14:.1H 
i :9', •' IJi ~ 9. :H 

· ·: 9Hl:i U'AHi : '9,., , 9.IHI 
,-:}::9. 81 14' ;:"8 
.lS. IJ r i ia,.:ws 

: : :J.ra • 11 _ UdJi 
:·18 .• IJ l - liJ~!H 

·:.:~&.1 : 10,.,SIJ 
u.s: Uf'.;',99 
U.8 n~u 
UJ. ; 10::.:JHJ 
HJ. :' lif.:99 
·Ht. ;" 13 ;00 
HI. u.~0 

liJ. 11.09 
1't. u. 75 
11. 15.09 



COUNTY NO 

HANSFORD 278 
HARTLEY 23 
LIPSCOMB 28 
OCHILTREE 1"4 
SHERMAN 5 
JACK 97 

·•:'·.•:: ... :• I . 

Appendix 3 (Continued) 

Statistical Data on Background by county 
(Micro-Rems/Hr) 

Texas 

AVERAGE MAXIMUM M!NIHUM PCT25 

11. 5612 15. iJ 9.i !Li 
11.2174 12." 11." 11.0 
13. 0357 25. 9 8." U. IJ 
11. 6538 17.5 9." 11.13 
12.9H9 13 .e 11.S 11.5 
11. 3299 29." 3. iJ s .. e 
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11 ' 12.iHJ 
11 11.H 
12 14. 25 
12 · 12.H 
12 12. 511 
13 16. IHI 
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Appendix 4 

Statistical Data by Facility and Equipment 
Difference Over Background 

(M.icro-Rems/Hrl 

Texas Coa3tal Crescent 

Average Maximum Minimum 25 ' Median 

Gas Processing Facilities 

COMPRESSOR 34 14.500 491J.0 " 0. " ~LU 
CRYO UNIT 9 0. 778 7.9 0 9.0 ". IHJ 
DEHYDRATOR 25 5.08!1 8 IL 0 " " • IJ 0.H 
INLET SCRUBBER 43 2.165 55." " 9.0 " • 9111 
METER 9 44.333 243.9 9 ~l." . fLH . 
OTANX . sa 18. 418 191." " 0.0 ILH 
SWEETENER 34 4. 471 us.e " ". " 0.U . 
FRAC TOWER 28 49 .139 19 5." 0 IJ. 0 l.H 
REFRIGERATION 29 28.550 145." " 0.0 1.5S 

· PRODUCT LINE 34 29.785 145.i 0 " . " 2. 50 
OTHER 46 57. 4,39 995.0 (CJ " . " 3. SS 
PTANK 7 46. 4!86 241.i " 1.3 14 ··"" PP UMP 2l 151. 724 HJ41. 9- VJ 5.2 JB .ae 
OP UMP 48 147. 975 1391." 0 0. IJ 45."8 
BOTTOMS PUMP 2 77.258 125.5 29 29.0 77 .25 
REFLUX PU~P 39 328. 567 2495; IJ " 19.1 145.08 

Production Facilities 

H/T 94 1. 7181 143." " s "·' METER 39 a. 7692 92. IJ " It ". " PUMP 73 4.4247 101.1 " 0 0.8 
STANK 3ag 1. 3719 246.S " " 9." 
WINJ 3 ". 766.7 2.3 " 0 ". " WO TH ER 2 S.8Hi ". " " " " . " WP ROD 119 2.2963 74.S " " IL fl 
MANIFOLD 191 39.8518 592.& . " ' 1." 
OTHER 117 43.4769 3496.S " 8 1." 
WTANK 233 17.11489 441." " 9 l.S 
WLINE 22 41.8636 245.e " " 3." 
SEP 659 34.6165 617.9 " " 3." 
SUMP 17 13.8235 91.i " 5 6. llJ 

FL I HE 179 84. 6971 620.i 8 11 45.5 
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75 \ 

0.H 
". 00 
l.SliJ 
0."" 

76.H 
23.5S 
a. u 

88.75 
42.50 
36.25 
65 •'"" 
4s~u 

124.Slf 
14S.U 
125.58 
295.9" 

3. 41 
4. SI 
3.55 
5.H 
2. 3S 
a.n 
" . "" 28.H 
9.H 

19.99 
57.51 
25.78 
15.90 

114. 75 



Equipment No 

1: ," •: 

Appendix 5 

Statistical Data by facility and Equipment 
Difference Over Background 

(Micro-Rems/Hr) 

Texas Northern crescent 

Average Maximum Minimum 25 \ Median 

Gas Processing Facilities 

COMPRESSOR 6B 1. 267 1" 0 9.9 0. 9 
FRAC TOWER 41 lliJ. 9 HJ 360 0 IJ. 0' 0.0 
INLET SCRUBBER 108 5.689 387 0 e.a 0.0 
HETER 7 37.000 168 0 11.0 0' .0 
REFR IGER AT I ON 18 2.278 23 0 0.0 0.0 
SWEETENER 28 3.536 60 " IJ.!il "." CRYO UNIT 15 2U.533 2985 0 0.0 l." 
DEHYDRATOR 45 2.933 56 if 9 ,{ii 2.0 
OTANK 24 16.259 92 0 0.0 2.9 
OTHER 58 7.534 52 " l. 0 3.0 
BOTTOMS PUMP HJ 14. 3 00 81 " 0." 3.5 
OP UMP 34 66.353 886 0 Iii.Iii 4.5 
PP UMP 7 66."9"0 360 0 3,0 5.0 
PTANK u 30.273 173 " 1.0 9.0 
PRODUCT LINE 10 20.SU 81 0 4.5 12." 
REFLUX PUMP 16 251.937 2985 " 1. 5 H.5 

Production Facilities 

MANIFOLD 311' 8.527 use " 0. liHHJ " METER 2 0.HI 0' iJ s .999 " OTHER 199 53.56111 3785 " 0. 098 " PUMP 321 14. 486 985 ll ".HI· " STANK 922 7.832 983 iJ ". HiJ " SUMP 17 1.647 15 IJ ". """ " VRU ') I. H IJ " " lil.Hll " ..J 

WP ROD 313 2.111 61 " " . ""IJ I 
SEP 11172 28.293 2189 a ILOH 1 
H/T 379 52.669 3391 " 9 . HI 2 
FL I NE 211 71.981 586 " S. HS J 
WTANK 836 36.1341 1584 8 8.675 4 
WINJ 13 22.385 9" " 0. H0 5 
WLINE 28 123.196 793 " 4.625 u 
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2.H 
9.20' 
1. 00 

99.00 
3.H 
0.H 
2.U 
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16.75 
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41. 2'5 
48. H' 
31.00 
35.09 

154.25 

l. IJ 
IJ.0 
2. I 
2." 2." 
1.5 
9." 
2.3 
4." u.s 

59.0 
14." 
SS. S 

168." 
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Appendix 6 

Statist i cal Data by Facility and Equipment 
Difference Over Background 

(Micro-Rems/Hr) 

Texas Central/Western Region 

Average Maximum :-iinimum 25 ' Median 

Gas Processing Facilities 

COMPRESSOR 68 11.247 4.11 " 0 •. 0 "." DEHYDRATOR 3" 0.100 2.0 " 0." 9.0 
FRAC TOWER 58 8.316 134. 0 0 ". " ".,a 
INt.ET SCRUBBER 65 1. 55.7 43." 0 " . " 0." 
HETER 20 1. 655 16.0 " "." 0 .·S 
OTANK 25 22.804 193.9 " ".·s 11 • :0 
OTHER 73 4.904 62.0 " "." " .. 0 
REFRIGERATION 39 12.269 153.0 " '" il !Lii 
SWEETENER 55 0.033 1.3 0 ";" ". 9 OP UMP 19 U.332 73.0 " e." 1.3 
CRYO .. UNIT 7' 2 .314 6 • 0 0 " . " u 16 
PTANK 3. 11. 667 31." 0 0, IJ 4. ,lrJ 
BOTTOMS PUMP 2 a.us l .6." " iL0 8 .0 
REFLUX PUHi? 12 204.167 8211.0 0· 6.lrJ 19 .:s 
PP UMP 13. '" 1"4. HllJ 771.lit Iii 31." 61 ~;" 

LINE .! 
PRODUCT 8 137. 75it 58~L it- . e 12;5 as .;a · 

Production Facilities 

FL I NE 886 s.esn 65.S " 9 lif 
H/T . 593 14.8316 890.8 8 Iii " MANIFOLD 6'19 0.8739 225.0 " IJ ll 
HETER 14 ". 1714 Li IJ 0· 9 
OTHER 483 3. 8114 12 s." 0 " " l?UMP 233 2.1689 299. II II " Iii 
SEP 1711 21.7599 4120.0 " " " STANK 1544 4. 8926 638. 7 " Iii 9 
SUMP 92 21.663S 70 ·" " lif a 
VRU 51 lil.19211 3.8 " " " WINJ 21 42.3667 285.IJ IJ " " WLINE 2e 14.28511J 213.i " " Ill 
WP ROD 179 13.9626 737.0 " " II 
WTANK 435 22 .1644 2499.11 " ", l 
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0.H 
0.09 
4.58 
11.00 
1. 05 

16 .sa 
6;1UI 

! < 8.H 
0.H 

17 .50 
'' 6. \HJ 
31."" 
16.U 

468. 25· : 

79 . . 51if 
l86L IH 

". ""' 5.Hlif 

". """ IJ .HI 
!..9H 
".Ha 
5.HS 
1.7U 
". 759· 
IJ. HB 
8.851 
1. 725 
ljJ :, "'" 
9.Hlrl 
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FACILITY 

GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 

PROD 
PROO 
PROD 
PROD 
PROD 
PROO 
PROO 
PROD 
PROD 
PROD 
PROO 
PROD 
PROD 
PROO 
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Appendix 7 

Statistical Data on Median Difference over Backqround 
By Facility and County 

(Micro-Rema/Hr) 

Texas Coastal Crescent 

COUNTY NO AVG LARGEST LOWEST PCT25 MED -
BRAZORIA 21 ".181 2.2 0." "·"'" 0.S 
CAMERON HJ 1. 320 13.2 0.0 0.H'1 0.IJ 
COLORADO 159 HJ. 6H' 194.0 0. IJ l!L IJU ILIJ 
GALVESTON 1 . 0.SH IJ.S ". IJ ". "'" 0." 
HARDIN 3 ". 0011 0. IJ 0." 0 .IJH 0." 
LAVACA 34 2.282 25.5 0. 0 " ' 00'" IJ." 
LIBERTY 7 0.471 1.3 0.IJ 0 .. HS IJ. " MATAGORDA 2 0.009 0.S 0.9 0 .. HS IL IJ 
MONTGOMERY 20 15.SSS 145.0 I!}. IJ 9. 91J0 0,0 
ORANGE 6 2.167 12.0 llJ ·" IJ. HI 0 • " ZAPATA 12 0 . ""ii' 0." 0." IJ. SU iJ. s 
FORT BEND 7 111. 286 55.0 " . 0 .. 0, IJl!HJ l. IJ 
WALLER 31 187.161 1391. IJ 0." 0. """ 2. IJ 
AUSTIN 1 4.0IJIJ 4.0 4.0 4. HS 4.0 
HARRIS 27 242.852 2495.S "." 0.SIHJ 4. " SAN PATRICIO 2 4.290 8.4 "." S.HI 4.2 

. CHAMBERS 12 114.0"'1 HB.& 0." l.25fiJ 6 • s 
KARNES 3 13.230 13.2 13 .2 13. 2lfl 13. 2 
JACKSON 18 50.172 254.6 l. 3 n.sas 39.4 

·JIM WELLS 6 122.31J0 319.1 9.4 16.675 49.7 
BROOKS 9 121.111 495.e 23." 27.US 6'5. ~l 

,REFUGIO 4 281. 751 593.0 63." 64.25i 7.5. 5 
·· KENEDY 3 117.667 191.9 81." 81. HI 81.S 
KLEBERG 56 196.786 1145." 25." 65.HfiJ lHL 8 
CALHOUN 4 151.759 243.0 78." 88.lliJliJ 143. iJ 

AUSTIN 45 1.578 12." " . " s.ou 9.IJ 
BRAZORIA 72 1.359 18.0 'LI S.ltH " . " BURLESON 36 iJ.833 4.0 ". 0 " . """ IL 8 
CALDWELL 173 0.534 33.5 0." liJ.WllHJ " . " COLORADO 45 1.178 28." " . " S.UH e ·" DUVAL 18 5.278 24.S ". " S. iHJS " . " FRIO 31 1.968 3 4." " . " ". £188 0.S 
HARDIN 101 3.076 38.7 ,11. i 0.HS IJ. iJ 
JEFFERSON 79 2.320 5L3 ". e a. HS ". i 
LAVACA . 211 "· 4311 18.7 0." 0.IJH 0.0 
LIBERT~ 4" l. 622 24.9 '"" 0.HB 0.0 
MCMULLEN 45 1. 556 42,g ". " 0. IJH 0.0 
SAN PATRICIO 13 0.331 2.3 0.8 0.0u ". g 
STARR 17 HL941 59." 0 ·" 0 • HS 0.0 
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Appendix 7 (Continued! 

statistical Data on Median D:i.fference over: Backgr ound 
By Facility and County 

(Micro-Rems/Hr l 

Texas Coastal Crescent 

COUNTY NO AVG LARGEST LOWEST PCT25 MED 

WALLER 44 JS.318 541. 0 iJ." 0.HI "·" ZAPATA 14 l.071 U.iJ !iil.i .· 'LUrll 0.0 
KARNES 11 7 .691. 29.4 IL0 l.HS 1." 
MONTGOMERY 163 9.963 394 ;, a ". " "·us l. IJ 
HARRIS 87 5.345 7 5." 'L0 · 0. ~HHJ 2. '1 
JACKSON 45 6 .3,96 7 4·." 0." '.1. 890 3. IJ 

., ORANGE 3 4. '308 7;:0 1.0 1. 0911 4.11 
WILLACY . HJ2 32 .563: 581.0' liJ. 9 : l.750 · 4.1 

,. ,~GAL VEST ON 32 25 . 953 194:.0 0 .10 •• ,;0 ~sse 5 ·" WHARTON 5 UL 20'9 ' 22 .•. '9 5;if i!· 5. 3110 6'. e 
: ,CHAMBERS 170 63. 8.01 3496'." ". 0 ·0'. H". 6.1 
ik: MATAGORDA 1.7 39 ::294 113::,.IJ. 0. iJ .'; ] ,5H . 7 , 9 

9. J33i 
· ·; 

:,1yl?OLX • 9 24:. B 2. ·~ : . •:·en· 7.0 
, FORT BEND 65 .. 72.SlUJ. _ 592:." ~J." .5 ;.tlH 

12 ··" ' 
·:·.··HIDALGO , 1)4 41.J.26!: 314i;s ".jl ; .. ·. ':11~8H. r2 ~ .5 

·!·.r· . . . . . . . . ~. 
;,. ' JlH HOGG l 15.09ih ·. t 15:.::j 15.i :.rs. u~r 1:5 ~; I• 
I: h· 2 

I • , 1°• . ' " ' • n .'s ;'"i REFUGlO · 4 4 ,·.5~UJi . 4~l." 0-"· \ 43i. """ ·;:, ~ffBROOKS . ' 86 79;884::' 3961:." 11.-0 . <· 29 ; 'SH; 4'7 i i '· . · , ;,~3:8 ' Hf' 5Soi: il i i ~ [,.NUECES :n 9fth788 : 44 ~~ " 15: ' ' ~ .. :;L;: ~ ., . ·: 

;~ i)J IM· WE(.LS 26 9 4 ;:s :46'' ·. 494ii,l;j 2f.QJ fl ' , J~IL 7 58 1 68 il . 
.6 2:~:{1 : i 3:4 5 "; :;,~;:KENEDY ; 86 ; U6· . .26T 4 .JJ ::. :· ''··'. ·' :. 9 :. 65 j; " .1.,.f;. · . . 39 . ·· · · · S.B i ~ 9H' I: Cl<LEBERG . 123.3"98' ,4,3il•" 2B:;:e .· 7'6 i:9 

: iil.j,,ATASCOSA 
·1: I • 1!, · :;:::;,9:; ;908 1~ u,e 13 78 .:469·; 3~1Hl 9;g '. 

1~: :::CALHOUN 5, 141, •. :a'iif 391\ S Udl ''~'li; '· tH 9:1.·?B' . :f ,: :• ~ :. 
1i : 
'' : 
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Appendix 8 

Statistical Data on Median Difference over Background 
By Facility and County 

(Mlcr:o-Rcms / Hz:) 

Texas Northern Crescent 

COUNTY NO AVERAGE MAXIMUM MINIMUM PCT25 MED 

GRAY 13 0.000 0.0 0 l'L IHJ ". 00 MONTAGUE 5 0.000 0 .0 liJ !L00 0.90 
PANOLA 2 0.099 0.0 0 IJ.U 0. 00 
SMITH 8 3. 259' 19.0 0 iJ.9'0 liJ • liJ9' 
VAN ZANDT 66 0. 432 2 3. lf e ". 00 0. liJ0 
WICHITA 1 0.0011 0.0 0 0. 00 0.110 
WOOD 95 3. 37& 98. liJ " 0.H 0.H 
ANDERSON 4 0.750 2.0 " er. 00 IL50 
CHEROKEE 17 l. 529 4.0 l LU 1. 08 
FREESTONE 7 2 .143 4.0 liJ l. 00' l.H 
GRAYSON 28 3.893 31." 0 0 • "" 1. 00 
SHACKLEFORD 38 60' .079 886.0 " a. "s LU 
SHERMAN 3 1.000 2.0 0 0.U l.H 
HARRISON UJ 1. 650 7.0 If 0.09' l. 75 
GREGG 10 1. 809'- 4.0 0 0.75 2. 0iJ 
HANSFORD 4 IJ 117. 0U 29 8 5. 0 11 liJ. 00 . 3.H 
MARION 2 3. ne 3.0 3 3.U 3.00 
OCHILTREE u 2.6110 4.0 l l. 75 J.H 
RUSK 53 4.679 54.0 0 0. 0IJ 3.00 
NACOGDOCHES 5 a2.0n 387. liJ 8 2.H 7. 0lf 
STEPHENS 45 17.178 168. 0 e l. "" 7. "" CARSON 29 HS. 483 29 as. 0 s ILH 10."" 
JONES l 18.SU 18.0 18 18 . 08 18.U 

ANDERSON H S.529 2.0 IJ 8.08 !it.001 
COOKE 56 8. 232 172.0 0 0.U a. "" 
FOARD 53 2.6114 Sfil.0 If 9.U Iii • "" GRAYSON 195 28.318 989.0 " s.u " . "" GREGG 937 1.984 87.0 " 9, IJI ". 9IJ HARRISON 25 5.'540 106.0 Iii " . "" ". "" HASKELL 24 3.625 39.0 0 0.U ILU 
HEMPHILL 22 36.591 392.e " 0.U "· 08 KING 62 0.677 12.0 g liLH e.u 
LIPSCOMB 28 a. 000 138." Ill ". 08 liJ. u 
MONTAGUE 20'4 34. 489' 1186. 0 0 tLH ". iJS 
RAINS 3 0. H0 a.a " "·"" 0.00 
RUSK 291 l. 637 10'4.8 If 0.H 0."" 
STONEWALL 121 5 .174 172.IJ 16 0.U 0.U 
TITUS 61 2. 092 48.3 0 'L 1HJ 0'. 'H' 
UPSHUR 12 0. 0'U 0. 0 0' 0.H 0.00 
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PCT75 

0.00 
0 . 00 
0 • liJlil 
4. 75 
0. IHJ 
0.00 
0.40 
1. 75 
1. 00 
-4.H 
2. 0IJ 

4 5. 00 
2.H 
2.U 
3. lHJ 

52.75 
3.00 
3.25 
4.H 

199.SIJ 
16.08 
43.58 
18. 111J 

LH 
4.75 
0.u 

21.H 
2. 09' 
2.H 
iiL 75 
0. 08 

0. "" 1.00 
3. IHJ 

". "" 0 . 00 
l.H 
0 . 0'" 
0.09 
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Appendix 8 (Continued) 

Statistical Data on Median Difference over Background 
By Facility and county 

· (Micro-Rems/Hr) 

Texas Northern Crescent 

FACILITY COUNTY NO AVERAGE MAXIMUM MINIMUM PCT25 MED PCT75 

PROD VAN ZANDT 
!?ROD WOOD 
PROO .HOUSTON 
!?ROD BAYLOR 
PROD CHER-OKEE 
PROD FREESTONE 
PROD HANSFORD 
PROD HUTCHINSON 
PROD PANOLA 
PROD . FRANKLIN 
PROD HARTLEY 
PROD ·· MAR I ON 
PROO 'OCHILTREE 
PROD SHACKLEFORD 

.PROD ·. SHERMAN 
.. l?ROD ; WICHITA 

.PROD ::WISE 
: PROD· . . ROBERTS 
.. PROD · GRAY 
" PROD . . ·:'SHI TH 
, .. PROD ·: WHEELER 
. . ,PROD :•· :: cARSON 
, .·PROD q . • :JACK 

PROD NACOGDOCHES 
PROO THROCKMORTON 

·. PROO ·YOUNG 
PROD , : JONES 
PROD > · KAUFMAN 

•. PROD ' ! '. STEPHENS 
PROD ; ' WILBARGER 

11 
245 
24 
34 
63 
51 

238 
nn 
139 
197 

23 
33 
94 
46 
2 

31 
39 

223 
·314 

25 
35 
32 
97 
39 
65 
76 
11 
l3 
12 

3 

11.364 
15.437 
0.5S3 

111.735 
3. 535. 
4. '901· 
4. 050 
6.~49' 

9 .. :323 
29.838 
2.565 

46'.939 ' 
2.; 234 ' 

19· .. 478 · 
2~01HI 

47'•1a1 · s·:Jas: 
79 .. 37'7 
4 2 :·.911 
23;·n9.· 

4 .J4-3 
9.:·ai2' ·· 

2 2.eL·9.1'8 
4.9.564 
33.169 
46 ::76·3 
6,9, , 36' ~ 
76 }46Z 
&s ;~9l!7 

12.9 ~; 6 jj 
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1. 0 
793.0 

3.0 
2386.0 

60.0 
64. (jJ 

241J.0 
'67." 

266.0 
2139. 0 

14.3 
990,0 

5." 
213~'1 

2.0 
387 .• (jJ 
105. liJ 

1984.'1 
339L0 
HH.0 
14 ·" s9.e 

3 7 8:5. 0 
401."' 
415.0 
35J.S 
29•:t:· .. 0 
64t·AI 
2ss 1:e 
25!3'] 3 

" 0.00 0~00 

" "·"" 0.08 e S.00 0 ~ 59 
0 · 0.00 Lee 
" " . "" 1 .• 39 0 0.~0 1.00 e 1.00 .. l;JS 
0· · 0.H. LH 
(jJ . 0.30 1.00 'r· ·· · · .. e· .·.ea·. . .. 2 ~a~ 
0 1. H ·2 • IHl 

' 0 .. . · 0;u 2.H 
" :• '• : 1. 75 ·'2 . '00 
i "' ·. i 0. 7 5 ·:2 • "" . 
2 . · :·, 2 • e e: 2 • n 

0 ~~,'i·: · ·~ .:;,,:;::·e .i:,·i1·:: 
: : ;:! . !, ·: : !:, : ~ ;:::: . 'i: '!! :.:: 
liJ ·9Ji:.:. •./,IJ .,'11Hf9 ··'·'i4. dHJ· 

if;':::. ' i 4~1iii .:J:f i j:!i 
0. ~: t ;jil.HI ; ::iHH . 

Jf !'!·1!'::iti·[l~:!:i1li1lli 

1. 00 
3.00 
l. 00 

26.00 
2.00 

4. "" 3.H 
9.00 
5.00 

u.es 
2.SS 

18.5~ 
3·.n 
7.25 

2. "" 67. IHJ 
4.llJ'll 
26~H 
14.·UJ 
4 3 .,,0'S 
8;00 
9.75 

56. ;IH 
se .:mt 
29 .!58 
43 .:2s 
9·4:.:•0'1J 
4 S!i,:1Bi! 
82:.!SliJ 

2sJi3a 
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Appendix 9 

Statistical Data on Median Difference over Background 
By Facility and County 

(Micro-Rems/Hr) 

Texa5 Central/Western Region 

FACILITY COUNTY NO AVERAGE MAXIMUM MINIMUM PCT25 MED PCT75 

GP ANDREWS 103 0.1680 5.5 0.0 0." 0.0 0.000 
GP BORDEN 5 0. uee 0." 0.0 11.9 0 • 11 IL003 
GP COCHRAN 1 0.0900 0 .-0 0.0 0. " 0.0 0.009 
GP COKE l 0. 01103 0.0 0 • 0 0.9 0 .lrl 9 .liHHJ 
GP CROCKETT 23 8.7826 62.0 ". 0 0." 0.0 14. 000 
GP CULBERSON 5 ". 2'Hf0 1.0 " . " ",0 0.0 0.501J 
GP DAWSON l IL0009 0.0 ". 0 0.0 0.0 0~000 
GP ECTOR 66 47.7530 820.0 ll." IL 0 0.0 2.500 
GP HOCKLEY 40 0.1875 2.6 

" ·· liJ 
0.0 ". 3 0.150 

G!? HOWARD 11 0.0000 0.0 ". 0 0.0 0.9 0.009 
GP KENT 1 0. ~HJH IL0 0 . " 0.0 ". 0' 0.09'0! 
GP LOVING 1 ".9000 IJ. 0 S.0 " . " 0.i S.'100 
GP MARTIN 12 5.1667 43.i 0.0 0.0 0.0 l:J. 0 011 
GP PECOS 9 5.7333 51.6 "·" ~J." .0. i iJ. 0H 
GP REAGAN 3 0.0003 0 ·" 0.9 lJ. 8 ". 9 0.0!HJ 
GP REEVES 5 l. 09 !iHJ 4." rL0 1L0 0. 8 2~503 
GP UPTON 1 0.0H0 lL0 9." 0." 0." 0.0H 
GP WARD 19 37.0526 193.0 0 . " IJ. 0 0.8 73 , 000 
GP WINKLER 33 0.4091 4.5 0.0 lJ.0 IJ.0 0.000 
GP YOAKUM 129 16.6202 771. 0 9.0 ". 0 ILIJ 9.He 
GP CRANE 27 31.2593 144 .0 iL0 " • lrJ 3.9 69.iU 
GP MIDLAND 1 8.7900 8.7 8.7 8.7 8.7 8.701J 

PROD ANDREWS 1101 3.3894 494.0 " . " 0.0 0.0 l.0H 
PROD BORDEN 63 2.Sl59 81. 0 IJ.0 W.0 ~L IJ e.000 
PROD COCHRAN 88 9.3750 8.3 0.0 ~I . 9 0." 9.0"9 
PROD COKE 176 14. 2898 499.0 0." e . " 0.9 5.H0 
PROO CRANE 265 4.1502 143.0 0." 0' . 9' 0." 3.90if 
PROD CROCKETT 278 7.3345 342.0 " . " 9 • " Iii. 8 l. 259' 
PROD CULBERSON 111 1.1892 52 .11 9." 9, II 0." 0. en 
PROD DAWSON 118 ". 7834 25.9 8.0 IL 0 0. 9' 0. if H 
PROD ECTOR 592 3.9564 115.0 0.0 0." ".9 J.625 
PROD EDWARDS 13 ". 9769 1." 0." " . " IJ. If "·""" PROD FISHER 181 2.4646 37.0 0.0 " . " ". " 1. "'"' PROD GAINES 297 4.7852 9 2." 0.0 "." 0.:s 4 • 581J 
PROD GARZA 19 1.0526 17." ILi 0." ";a 0. Ull 
PROD GLASSCOCK 342 6 .1316 890." IJ. 0 " . " ",:If " . '" "" PROO HOCKLE'f 1117 1.2738 27.i e .a_ 0.0 0.0 0. :iJ&" 
PROD HOWARD 413 4. 7777 392.0 11.0 " . " ". 3 2.,JH 
PROD IRION 4" 28.8,HhJ 744.0' 0'. " 0 ··" 

11 •. 0 11.~00 
PROD LOVING 99 11.5859 241.iJ " . " " . " 0. 9 i. !.l1rn 
PROD MARTIN 44 1. 0'455 17." 0. IJ ".If rLS 0.Ha 
l?ROD MIDLAND 149 46.4235 743.11 ". " 0.fil 0.0 11. IHHl 
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Appendix 9 (Continued) 

Statistical Data on Median Difference over Background 
By Facility and County 

(Micro-Rems/Hr) 

Texas Central /Wes te-r n Reg.ion 

FACILITY' COUNTY NO AVERAGE MAXIMUM MINIMUM PCT25 MED !?CT75 
PROD NOLAN 14 9.2857 6vL 0 0.0 0.0 IL" 10.000 
PROD PECOS 309 HJ.3453 4120.0 0.0 0.0 0.0 13. IHHJ 
PROO REAGAN 88 59 .. :3750 2490.0 0.0 0.0 0.0 7 .000. 
PROO REEVES 98 u. 969:4 362.IJ ". 0 lrL0 0." 2.009 

i !?ROD RUNNELS 21 0,.0952 2.0 0.a 0.0 0.0 0.000 , I 
! PROD SCHLEICHER 21 0.0952 2.0 ". " ' ". 0 0. '1 9'. 009 . . PROO SCURRY 52 0.6731 15.0 0.0 0." 0.0 0.000 

!?ROD TAYLOR 13 .L:4:b1S 5.0 0.0 9." 9.0 3. 009 
PROD TERREL!.. 3 · ~ ;.0H0 0.0 0f0 e. '" 0·. 0 0.Hi 
PROD TOM GREEN 14 4·;.4'286 20.0 'L 0. " . ·" 0,. 8 9. 2.59 
PROO VAL VERDE 15 0 ~ ~ 0" ~HJ '"." "~ 9 ;,; 0." 

' " . " 0.0U 
.PROO WARD .· 2 4 3. 35 ~AUS 2992.0 IL9' ... s ·" a.a 

6. '"'~ : ; I ~ : • • ' 

:PRO.D WINKLER l2b 1'L·~96 ;~ 244 •. ~ 9·;9' 0. ·'1 ' lihi 6.;nn 
" I PROD YOA.lWM :)..2~1 0·,' 752 95.9 .LL 

0 ··" 
•~Li S.HI 

,PROD UPTON 149 84'. 360 2288.0 i:;., ~l." 4~ .0 28. 5iHJ 
.:PROO KENT 4 ,9 .• 275 24.2 S;:,·,., , ~ .• J~ ' 6.4 21..375 

;: ''PROD MITCHELL 4 2S~L..5:9' 272.0 22'6''i.;. 232.5 25 2 ..• " 267.IHH1 

:,.! 

.· i 

_;._; 
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Appendix llJ 

Stati:stlt:cil Data on Background by County 
(Micro-Rems/Hr) 

Texas Coastal Crescent 

COUNTY NO AVERAGE MAXIMUM MINIMUM l?CT25 MED PCT75 

BR~ZORIA 93 2.32151 8.0 0.3 0'. 30" 0'.30 5.000 
JEFFERSON 79 l.17S48 10. 0 ". 4 0. 611 0. 70 0.800' 
WILLACY U'2 2.38627 9.0 0.3 0.50 0. 90 6.000 
CAMERON Hl 2.90000 2.9 2.9 2. 9" 2.90 2.900' 
CALDWELL 173 3 .68844 5.6 l.3 3 .UJ 3.90 4.200 
KARNES 14 3.95HB 5. 0' 2.9 2.90" 3.95 

5 . """ GALVESTON 33 3.65152 HJ.0 0.5 IL Sil 4.00 6. 0\Hl 
HARDIN 1'J4 7. 6HH 25.8 0.8 3.50 4. !.HJ 4.875 
LIBERTY 47 4.80851 7.4 3.5 3.50 4.50 5.500 
SAN PATRICIO 15 4.51333 5.2 3.9 4. se· 4. SIJ 4.500 
BROOKS 95 5.06316 6 • " 4.3 5. 09 5.00 5 • fiHJ9 
'CHAMBERS 182 4.18846 13.0 0.3 2. IHJ 5. "" 

6. ass 
HARRIS 114 5.43860 7.0 4 I " 5."" 5."" 6. """ JACKSON 63 4.66667 6. " 2.6 3. 50 5.H · 6, 0H 
KENEDY 89 5.44944 9." 4.9 5. 01J 5.0'1J ' s.ne 
KLEBERG 95 5.83158 9.0 5.3 5."" 5. 00 : 7 .·UIJ 
MONTGOMERY 183 4.88361 7.9 3.0 4.H 5.SB 5.HI 
NUECES 33 4.96970 5.0 4.8 5.H 5.01J 5. 00" 
POLK 9 · 5.33333 6.8 5.0 5.99 5. 09 6. 900 
ZAPATA 26 5.0HH 5." 5.0 5."" 5 • "" ,' 5.0U 
JIM WELLS 32 5.15625 6.9 3.5 4.25 5.59 6.2119 
BURLESON 36 5.9'5833 6.5 5.0 5.25 6'. 0iJ 6.5011 
COLORADO 195 6.22564 15." 5.9 5.09 6."" 6. 001J 
FRIO 31 6.&HH 6.9 6.8 6 • "" 6 .a• 6.SH 
HIDALGO 134 5. 6H'13 6." 3.9 6 .00 6. as 6. 008 
STARR 17 6.05882 7." 6.B 6.H 6.H 6. 0H 
WALLER 75 6.22667 9 . " 4.0 5. 01J 6 . H 9. 081J 
WHARTON 5 1.8H81J 7.0 5." 5. BB 6.08 6 .598 
FORT BEND 72 7 .11111 12." 4." s.n 6~5B 8.SU 
LAVACA 245 5.33388 6.5 3.2 3. 50 6. 50 6.500 
ATASCOSA 13 6.48462 9.0 3.9 4.35 7.00 ; .liHIS 
DUVAL 18 6. 8·8889 7." 6 • " 7.H 1;·03 7. llJSB 
MATAGORDA 19 7.HHliJ 8." 5." 7 . 00 7.H 8.008 
R~~UGIO 6 7. HUS 7." 7.0 7. "" 7 ; 00 7.090 
JIM HOGG 1 8.011Hf 8." 8.B 8.U 

8 . "" 
8.081 

ORANGE 9 7.55556 8." 4.0 8.U 8.U 8 ,,riJ00 
AUSTIN 46 7.97826 HJ.liJ s. IJ 7.U 8. 50 9. 0.01J 
CALHOUN 9 8 .11111 9 • " 7.t 7. "' 9.H 9. iJ.H 
MCMULLEN 45 9.84444 1'J. 9 6." u. ee 10.,H H.090 
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COUNTY 

VAN ZANDT 
\t/ISE 
WILBARGER 
TITUS 
FREE~TONE . 
JONES 
THROCKMORTON. 
WHEELER 
RUSK 
HASKELL 
S.HACKLEFORD 
S.TEPHENS 
UPS ti UR 
WOOD 
YOUNG 
CHEROKEE 
COOKE 
GRAY · 
GRE/;G 
HEMPHILL 
HOUSTON 
KING :. 
MARION · 
MONT°AGT.JE 
RAINS .. 
STDN~~>J.L 
ANDERSON 
GRA'iSdN . 
HARRISON 
FiurcaINSON 
?!NotA . 
~MITij ' 
·BAYLOit 
FOARI) ,:· 
F~ANK~lN 
K~UFMAN 
~ACO~DOCHES 
,ROBER1S 
:J#ICHU'A 
JtARSON 

'a~stORD 
ltAATLE'! 
~IPS~?MB 
'()CH I Li'REE 
SHERMAN 
JACK 

NO 

77 
39 
3 

61 
58 
12 
65 
35 

344 
24 
84 
57 
12 

HS 
76 
81iJ 
56 

327 
947 

22 
24 
62 
35 

299 
3 

121 
38 

223 
35 

HJl 
132 

33 
34 
53 

191 
1.3 
0 

223 
3'2 
61 

278 
23 
28 

10:4 
5 

97 

Appendix 11 
Stati5tical Data on Background by County 

(Micro-Rems/Hr) 

Texas Northern Crescent 

AVERAGE .MAXIMUM 

2.9091 
4. ~8 72 
4. 8009 
5;1344 
6.2586 
6.0~H 

6. Z30B 
6.17i4 
6. 2727 
7.6667 
7. 05:95 

.. a. a~:as 

7. 0~f0.~ ' 
7 .1.12:0 
7. 3.553 
s. 21Hll1f 
7. 92.86 
a. Jt;il 
8 .1227 
8 .18!13 
1. a,1:se 
8 . 2N2 
8.9H3 
a .. sJ.3e 
7 .6~67 
7. 6'$·29 
9. 8 '8 :~ -2 
9 .32;29 
7.5:1~3 
8.6.JJ1 
9. 2 .~·~6 
9. l5ll.5 

111 .9:~~;,6 
u.:.irs:~s 
9 .5187 
9 . ,:a: ~:pi2 

11 ~ · 9 ' i3i1 i8 
lll . :9.~~1 

g .8li2i5 
11.s :J.~ :3 
li. $!611:2 
11. 2.1:114 
13 • ~J::3i5~ 
l1.6s:'J;a 
i2. 0·~as 
11. n1~:s 

9.0 
6.0 
4.8 
6.5 
7 . " 
6 • " ·. 
8 .9· 
8 .0· 

15.J 
10. 0· 
15. 0: ,~ 
15 .1:." 

8. " 

12. "i: 10." 
9 .~t 

13. "': 
15. 0:: 

9-. :0. 
s .. 0::. 

l !it • ·0~: 
11.~ 
15 .0' 

9 . :~ 
11..~· 
15.:9 

13 ·" 15 .. S 
12 .:s 
11JJ 
u.i~ 
15 ,)J 
11.:s 
12 .· ~ 
10 ., , 
13 •. ~ 
211 ~ . Ii 
u;~ 
15.i 
15 ;·11 
12.0 
25 .·0 
17.5 
13." 
2~.0 
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MINIMUM 

2.3 
3 . rJ 
4. 8 
4. 4 
6 • IJ 
6 .. " 
4 .-s 
6 ;0 
l ,;5_ 
7 •• 0 
liJ >s 
5.0 
6 •. ~ · 
1.6 
s.a 
6;~ 
5. ;0, 
IL tit 
4.5 
7 ,9:· 
7.0 _ 
5.0 
6 . 0 
5." 
6.0 
6"" 
8.8 
5.~ 

2." 
7.i 
a .• s a.a 
8 .• 

HLS 
6.9 
9.i 
9 .•. s 
6 •. ~ , 
4.8 
7 .~ . 
9 •. s 

:ll,0 
8 • ·0-
9. a 

lL e 
3.0 

PC~25 

2. IHJ 
4. 11rn 
4.80 
4.65 
G •. ea 
6.H :. 
5.00· 
6 .IUl'; 
5 ,2:1J 
1. :~0 "[: ·. 
6 ;:. ~HJ ·' 

MED 

2.0 
4.0 
4. 8 
5.2 
6 .. 0 
6." 
.6.0 
6.0 
6.8 
7.0 

: 7 • .0 
6 . '0·fil ;r: ; ; 1 . ii 
G .·0.e::i· .: ·· . 1. a· 
7 'ii0 9 .: . "' : ;j • " 
6.JHL 1 · .. :!,:ii'. i 
1 .Jllit ::o ·a." 
7 ~ 25 : i . ; 8 • " 
7 . :re :: · . i a . a 
a ·'""'iu: . · ; ; ~ .s 
7.H •t;:;. ::,.i:.~.9 

~ ':;::·t :·,- (, :,::: 
8 .:H . ; :a'.;" 
a.se ·1 .. ::r :_·: s.e 
6 .1J11. !:: .. :· ., .. •a :Ill 

: • i!~-U I i•: : -;: 1 0 oll ;'! 
6 .ra:g·i::. ,, ·:.: a .. j,r 
8 ~ ~tii '!: '• :: :, ~9 :~ :0 
9 •::'11·;: •) ij 9 _~ 19 
2 ··""'; , : :·,:s,.:0 s .. gg : ... >'1~ · .. ii 
9.' .. :, .. · .. d :IJI ;'···.·'''.'. :·, Ill.Ir '• :· ;9::·!" 
9 ~ 0:~ !! ' ;' ,, i9:dJ 
9 : ~, 1nJ. 1 ::: · ~e :.is 

i" .. :a'S,fi: · "" : 1!9:.;, 
9 ; ;.a:e,~::::-· ·'' ru1: .11" 

10 .. , ~.i i! .: ·: ll~ ! · ll~ 

:~~ii ... : ~i!Jli 
a .• ::1:a!- :·· ::. :rutli: 4;~ 

11 •. "9.h ;,: .: 1l!J.J ; ,~ 
11 f.Gi: :i :i il;ili.J·S ., .: .. ,J,. ~ ~ ! : . : : ~ T = ! !: . 
11 ·:"f.i: i . ;!: :JJ2 i i~ 
11. Bai 1'2 ~ S 
11.se, 12.JJ 

5. ~~ : 13. 0 

PCT75 

2. ·irn 
5.00 
4. 80 
5.50' 
7.00 
6.0'0 
7. 00' . 
6.00 
3. Im 
7.75 
a .. 00 

HLH 
8. ~Iii 
a.110 
7. 01! 
9.ii! 
8.75 
9.H 
9~"" 9.00 
8.H 
8.25 

10.~i~ 
HJ' ~Ii 
9 .. 0:9 
9. 0:0 
9 .'S'" 

18;.Jlif 
14: ~99 
9J,~S 

llif-:H 
9.H 

14. 0!1t 
i~.e:a 
10 .'.IUJ 
ia.011! 
i,3 .~~ 

~t~~ 
15.IJS 
12AhJ n .. se 
lL2$ 
l2.0g 
12 .. 50 
16.1!0 
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Appendix 12 

statistical Data on Background by County 
(Mic:ro-Rem.s/Hr) 

Texas Central/Western Region 

COUNTY NO AVERAGE :iAXIMUM MINIMUM PCT25 MED PCT75 

HOCKLEY 147 2.1741 6.3 ". 3 9.4 0' • 4 s. 00 
KENT 5 S. 2H" 5.8 4.8 4.8 4. 8 5. 80 
EDWARDS 13 5.0000 5.0 5. 0 5. if 5,0 5.00 
IRION 40 5.2250 6.0 5.0 5.0 5. 0' 5. IHJ 
TOH GREEN 14 5.2113 6.0 5.0 5,0 5.0 5.25 
WINKLER 159 4.2390 7.0 1.5 1.5 5.0 6.H 
YO AK UH 13 30 4. 74 50 9.0 J.3 4.9 5.0 5. 00 
ANDREWS 1204 5.6719 15.0 1. 5 5.0 6.0 7.00 
CRA..~E 292 6.54-42 23.0 2.9 3.0 6.0 8. IHJ 
CROCKETT 31H 6.1362 ll. 0 4.0 5.3 6 • 0' 7. 00' 
DAWSON 119 6.7395 10.0 5.0 b.0 6.0 7.00 
ECTOR 568 5.3838 15.0 l. 8 2.5 6." 7.00 
GAINES 29 7 5.5657 7.0 3.0 5.0 6.0 6.00 
LOVING 100 6.6600 9.0 5.0 6.9 6.0 7.09 
TERRELL 3 6. HH 6 • IJ 6.0 ti .0 6 • If 5.H 
VAL VERDE 15 6.2U9 7.0 5.0 6.0 6." 1.H 
COCHRAN 89 7. 0674 8.0 6.0 7.0 7.0 8.00 
CULBERSON 116 6.9655 8.0 4.3 7 .'S 7.IJ 8 .00 
HOWARD 424 6.4958 13." 1. J 6.0 7.IJ 8. "" MARTIN 56 7.5179 15.0 5.0 6.0 7.0 8.75 
REEVES HJJ 7.31JU 12." 4." 6 • " 7.0 8.00 
WARD 262 7 .1336 15.0 5.0 6.0 7.0 8.H 
BORDEN 68 8.0441 9.B 7.0 7.0 8.0 

9. "" FISHER 181 7,7994 ll.0 3.9 7." 8.0 9.09 
GARZA 19 8.HH 8 • 0' 8." 8.0 8.0 8. 00 
MIDLAND 159 7. 4687 15.0 1.9 6.9 8." 9. "" MITCHELL 4 9.SSH 14. IJ 8.S 8." 8." 12.59 
PECOS 318 8.1836 16.1 3.5 6." 8.S 9. 00 
RUNNELS 2l 6.6667 10.IJ 5," . 5.9 8. 9 8.H 
SCHLEICHER 21 8.4762 10." 6." 8." 8." Ht. H 
TAYLOR 13 7.6154 HI. 0 5." 7." 8 . " 8 .09 
GLASSCOCK 342 8.8863 11.9 7.8 8." 9." 10.H 
COKE 177 9.3951 12." 6.S 8."' HLIJ HL\19 
NOLAN 14 1". 0898 llJ." HJ." HJ.0 HL0' 10.00 
REAGAN 91 9.3846 10.0 s.e 9 . " 10." U.H 
SCURRY 52 9. SH" U.0 8. I. 9 . " U.IJ 10.H 
UP'TON lSIJ 8.95H 15." 1." 6 • " u." 11.H 

-235-



SUMMARY 

(Utah) 

I. The vast majority of readings (81t.S \) did not exceed background levels. 
As a result, there were no signif lcant differences amonq the items of 
equipment or between facility types. 

II. San Juan c:ounty in the four corners area had a low backqroufid· level and 
Uintah county to it's north had a high backqround level. 

III. Overall , Summary 

ITEM No Median 75tn Pct. 91tt" Pct, Hax Value 

1. Statewide 
a. Background 364 18.S 11.i 12.8 H 
b. Max Reading 364 u.~ : 11 .• " 14.riJ 688 
c. Difference 364 S.i ii. I 4. It 588 

2; Facility 
a .. Background 

Gas Processing 9 9 • " liJ .8 18, IJ 1S 
Production 355 llJ." 11.8 12." . 14 

b. Max Reading 
Gas Processing 9 9.8 11.1 11." 11 
Production 355 lil. fl ll.8 l4." 688 

c. Difference 
Gae; Proce:ssinq 9 "." II. 8 g,9 8 

· Production 355 it . " ". " 5. rl 588 

NOTB: All data ·axe measured in micro-rems/hr 

-236-



I 
N 
w 
" I 
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FIGURE 2,._= _DIFFEREN(!_~ OVER BACKGROUND 
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FIGURE 3 - DIFFERENCE OVER BACKGROUND 
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Table 1 

. Difference of Maxinma Readinq ovei Bilctqround by lquipwient 
Sequenc.•d by lncreasinq Median Dlfference 

(Mlcro-R••/Ht) 

Utah 

FACILifJ: Gas Processlnq 
Median 75'&" ... 

Obsna lqulp1111nt Difference Percentu·e 

.J . . 
5 
1 

g 

5 
78 
31 
12 
22 
55 
56 

3 

' 61 2, 
355 

I 
COMl>RISSOR I 
DlllYDRATOR t 
llLiT SCRUBlll I 

-----+----·----+----·----+----+ 11 21 31 41 51 61 

I.I ••• ••• 

Hedlan of Difference over Bact9.cound 

rLlll 
H/T 
tWllFOLD 
OTHll 
PUMP 
SIP 
STAlllC 
VUl.J 
WLllll 
WROD 
WTAllK 

PACILitr: Production 

-----+----+----·----+----+----+ 
11 21 31 41 SI 61 

Kedl•n of Difference Over Backqround 
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••• ••• •••• ••• ••• I.I 
I.I 
••• ••• ••• ••• 

• •• I.I • •• 

1.9 
••• ••• ••• 1.1 
5.1 
••• • •• 1.7 
••• 8.8 



Obsns 

36 
319 

3S5 

. . ·. ~ ~ ' : . ,. . .. . ~ .. ·.:\:• .. :~·.... .. :• . . - , ... . •:' ... , . 

Table 2 

Median Difference Over Back9round by county 
Sequenced by Increa•lng Median Difference 

{Micro-le•/Hr) 

Utab 

FACILITY: Gas Processinq 

Median 75• .. 
County 

UINTAH 
----+---+---·---+---+---+-

11 21 31 •• 51 61 

Median of Difference over Backqround 

FACILITY: Production 

SAii JUAlf 
UINTAH 

----+---+---+---+---+---+ 
11 21 31 41 51 61 

Median of Difference Over Bactground 
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Dlffez:ence Percentile 

••• 

••• ••• 

• •• 
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I 

Obs County 

36 
328 

SAN JU.Alf 
UIHTAJI . 

Table 3 

Medlan· Backqround·bY County 
Sequenced by IncteiH1nq Median Difference 

(Mlcro-Rem/HI) 

Utah 

75e1\ 
Median Percentile 

1••······················ t•••··············································· -----+----+----+----+----+----+----+----+----+----+ 
1 2 j ~ s 6 7 8 ' 11 

.. Median of Back9round Readlnq 
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Bquip•nt No 

.. ·····.·i. . . . • .... : . .. ' ··.·:. -~ · .·. • ' . . ............ ·- . ·-· .. .. 

Appendix l 

Stat11tlcal Data by rac:Uity and !qu1P9ent 
Difference over Backqround 

(Mlc:ro-Rems/Hr) 

Utah 

Averaqe Nal:iau• Mini mu• 25 ' Median 75 ' 
Ga.• Proctsslnq rtc;lliti11 

COMP RBS SOI l I I I • • I 
DIHYDRATOI 5 I I • • I I 
INLIT SCIUBBIR 1 • I • I I I 

Proc:luctlon facllltles 

rLilfl s l.JHI 1.1 • • I 1.851 
HIT 78 4.2192 1, •.• • • • ••••• KA11110LD 31 2.6452 41.1 I • • . .... 
OTHll. 12 1.5111 5.1 • • • ..... 
PUHP 22 1.7419 8.1 • • • 1.115 
SIP 55 22 .U45 see.1 I • • 5.111 
STANK 56 1.4464 5.1 I • • ..... 
VIlfJ 3 ...... • •• • • I I.HI 
W.1111 6 1.7111 2.9 I I I 1.711 
IPROD 61 3.,518 236.1 • I I ..... 
WTAlll 26 23.5385 496.1 • • I 8.751 
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Appendix 2 

stat1st1cal Data on M•dlan Difference over Background 
By racillty and county 

(Mlcro-Re•/Hr} 

Utah 

COUITI MO .lVBRAGI MAXItlUM HllflMUM PCT2S 

UillTAll 9 ••••••• • ••• • 8 

SAR JU.Alf 36 I. 58333 2.9 • I 
UillTlll 319 7.89128 588.1 I • 
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CotnfTY 

SAM JUAI 
UINTAH 

HO 

36 
329 

· ····· · ··.:; ;.~~ ~ -·-· :..:. ·. : · .. . .. .. . ~.: · ~· ··.·. ·.' ..... 

Appendix 3 

Statistical Data on Background by Count:y 
(Hlcro-Re•/Hr) 

AVIRAGI 

5.17778 
9. 61366 

Utah 

MAXIHUK . HINIMUtt 

5.9 4.8 
U.I 5.1 
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PC!25 

4.8 
8.1 

HID 

4.8 
11.1 

PCT75 

S.8 
11.I 
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SUMHAR'i 

(Wyoming) 

I. There wete no significant differences in readings among the items of 
equipment, facilities, ·or counties. 

II. Utah had a wide ranqe of backqround levels. carbon, Uinta, 'Washakie, and 
Park counties were low; Fremont, Sublette, Sweetwater, and ·Lincoln were 
mid-ranqe; Converse, crook, Hot Springs, .Niobrara, Johnson and Laramie 
were high: and Biq .Horn and Campbell were very hiqh. 

III. Overall Summary 

ITEM 

1. Statewide 
a. Background 
b. Hax Readinq 
c. Dif f ere nee 

2. Facility 
a. Bac~qround 

No 

1,687 
1,687 
1,687 

Gas Processing 378 
Production 1,399 

b. Max Reading 
Gas Processing 378 
Production 1,319 

c. Difference 
Gas Processing 378 
Production 1,319 

Medlan 

9.lil 
1lrJ • fl " . " 

4.6 
11.fll 

5.8 
11." 

IJ. I 
" • fi1 

1s~h Pct. 91tn Pct. Max Value 

12.1 14." 
'"" 
6.1 

14. II 

6.1 
14.t 

I.I 
i. I 

15.I 
15." 2." 

7.t 
15.1 

12.1 
15.1 

1.1 
2.8 

17. IJ 
859.S 
836.1 

12.5 
17." 

69." 
851.S 

56.S 
836.1 

NOTE; All data are measured in micro-rems/hr 
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FIGURE 1 - MEDIAN BACKGROUND LEVELS 
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FIGURE 3 - DIFFERENCE OVER BACKGROUND 
WYOMING 
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Table 1 

Difference of Maximum Readinq over Backqround by Equipment 
Sequenced by Increasing HediJn Diff~rence 

(Micro-Rems/Hr) 

Wyoming 

~ACILITY: Gas Proce~sinq 
Median 75tr. 

Obsns Equipment Difference Percentile 

Jn 

11 
245 .. 

65 ' 
44 
94 
3" 

191 
457 

15 
l 

77 
66 
13 

131J9 

BOTTOMS PUHP 
COMPRESSOR · 

· D·EHYDRATOR 
FRAC . TOWER 
INLET SCRUBBER 

· HETER 
.· OPUMP 

OTANK 
OTHER 

: P,~UHP 

l?RODl)CT LINE 
.··REFRIGERATION 
, SWEETENER 
PTANK 

I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
!*************************** 
-~---+----+----+----+----+----+ 

1 2 3 4 5 6 
Median of Difference over Background 

FACILITY: Production 

FLT NE I 
H/T I 
MANIFOLD I 

· HETER I 
OTHER I 
PUMP I 
SEP I· 
STANK I 
WLINE I 
W'INJ I 
WP ROD I 
W'l'ANK I 
SUMP !****************** 

-----+----·----t----t----+----+ 
1 2 3 4 5 6 

Median of Difference Over Backqround 
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0. iUJ 
IJ.08 
8.H 
9.H . 
"· 0·0· 
" '· IJ4l 
·". 09 
IJ. " '" ,r. n 
".e's 
a·. in,, 
IJ .tfl 
:iJ!. 0JI 
s .. s," 

,,.."" 
Jl.H 
IJ.U 

·1LH 

"·"' S.H 
"~:u 
tL;fH 
11.H 
If. IH 

"·"'. IJ .se 
3. 81 

". " " . " 0." 
4.0 
"!" 3.5 
II. 0 
IL 9 
ILiJ 
0." 
iJ." 
8 .!iJ. 
".~l 
'L.8 

a.a 
If. e 
'"" ". " e." " . " 
". '11 
IJ. IJ 

" . " 11.I " . " iJ.13 
16.51J 

~ .... 

', 1 . 
·:· .. t: 

·-:. 
,1i ···:: 

...... 

., , 
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Obsns 

411 
lH 

55 
42 

135 
6 

82 
35 
36 
24 

148 
412 

18 
38 
21J 

213 
61 

8 
64 
3" 

5 
84 
31 

·; ................. , .. . .. ,.... ... . .. . -···:·· ···;."'.'•'. 

Table 2 

Median Difference over Backqround by County 
Sequenced by Increasing Median Difference 

(Micro-Rems/Hr) 

Wyoming 

FACILITY': Gas Processinq 

Median 
County Difference 

FREMONT " • IJ LINCOLN IL S 
PARX 8." 
SUBLETTE ". 9 UINTA " . " UNREPORTED J•ttttttttttttt******* 5.5 

----+---+---+---+---+---+---+--
1 2 3 4 5 6 . 7 

Hedi an of Difference Over Background 

FACILITY: Production 

I 
CAHPBILL I ". " CARSON I " . " CONVERSE I " . " CROOK l IL B 
FREMONT I ". " JOHNSON I . '"" LARAMIE I 

"' 8 LINCOLN I ,,,; 
NIOBRARA I 1.11 
PARK I " , \J SUBLETTE I 8. I 
SW!BTWAT!R I " . " UINTA I "." WASHAKIE I ILi 
BIG HORN I**** LIJ 
UNREPORTED 1uu 1.9 
HOT SPRINGS I*"•***** 2." 

----+---+---+---+---+---+---+--
1 2 3 4 5 6 7 

Median of Difference over Backqround 
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75tn. 
Percentile 

8.3 
If • " 5." 
9.9 

'"If 26.5 

" . " ". 2 
" • ti 
IJ. 9 
". 5 
". 8 
" • iJ " . " 
". 8 
If • " e.e 
9." e.e 
fJ." 
2.5 
3.8 
9." 



: i 

Obs County 

. 35 CARBON 
199 UINTA 

38 WASHAKIE 
268 PARK 
188 FREMONT 
HJ3 SUBLETTE 

8 SWEETWATER 
138 LINCOLS 

98 UNREPORTED 
36 COHVBRSE 
24 CROOK 
31 HOT SPRINGS 
21 NIOBRARA 

412 JOHNSON 
18 LARAHii 
5 BIG HORN 

82 CAMPBELL 

Table 3 

Median Background by county 
Sequenced by Increasing Median Difference 

{Micro-Rems/Hr) 

Wyoming 

1 u·tttt• 
I***:'*****'* 
I*********'*'" 
I"**********'** 
l****fr********** 
I**************** 
!***************** 
l***tr•************* 
!**********•************* 
!*************************** 
!*************************** 
!*******~********************** 
!*********~******~********~**** 
I***'******'****'***********••·•**'****** 
!*****************************'****** 
!*******'****************'************** 
!*********•****'**********************• 
-----+----·----+----+----·----+----+----+ 

2 4 6 8 111 12 .u 16 

Median of Background Readings 
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75t.h 
Median Percentile 

3.& 
4. iJ 
4.3 
4. 8 
5.8 
6. iJ 
6.3 
7." 
9.5 

11." 
11.i 
12.1 
12." 
14 di 
U.I 
15,;" 
15.9 

11." 8." 
4.5 

lS.IJ 
12." 

6.9 
6.9 
8." 1'1." 

12." 
11. IJ 
12." 
13." 
l 5~" 
14 .. " 15.i· 
i~.e 



'• 

. Equipment No 

Appendix l 

Statistical Data by Facility and Equipment 
Difference over Backqround 

(Micro-Rems/Hr) 

Wyoming 

Average Maximum Minimum 25 \ Median 

Gas Ptocessing Facilities 

BOTTOMS PUMP 1 i.HH ', IJ " " " ·" COMPRESSOR 43 IL 8979 IL3 " g IL SI 
DEHYDRATOR 26 iLHIJI ". " " IJ ". " FRAC TOWER 3l •. 6161 42.S " " IJ. i 
INLET SCRUBBER 71J s. iJ714 s." " " '." HETER 3 1.1667 3.5 8 " '." . OPUMP 18 8.UU 'L IJ " " ". s 
OTANK 48 1.9729 56. ff " " 9.8 
OTHER 8" 2.1375 56.S " s ". IJ PPUMP l IJ. 08H ". " " " IJ. S 
PRODUCT LINE 7 S.HH ,,, " ' ' "." REFRIGERATION 1 s. UH ". s " IJ II. S 
SWEETENER 43 S.UH 11.8 " IJ '"" PTANK 6 11. 8333 31. ill e " 5.5 

Production facilities 

· FLINE 11 24. 6364 271 IJ " IJ. 8 
H/T 245 5.77111 836 " IJ s." 

·. MANIFOLD 65 6.9462 451 ill I I.I 
' K!TER 44 IJ.HH ' " IJ 'IJ." 
. OTHER 94 1.4181 7 " IJ ;i." 

·. PUMP 38 111.2333 5 " " II • I 
SEP 191 2.8911 181 " " II. I 
STANK 457 1.6946 41 a " ~r." 
WINJ l 1. IJIJH " " " ILi 
WLINK 15 i. IJIH " " " ii. I 
WP ROD 77 "·'"'' " 8 9 0. I 
WTANK 66 '· 7879 8 IJ " 0 :. I 
SUMP 13 15.4462 117 I I ~I~ 8 
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75 \ 

" . " If.' 
". IJ 4." 
". 8 
3.5 
". ill 
". s ". " 
IJ • " 
IJ. 8 
IJ. IJ 
IJ. " 

26.5 

If.HS 
If.HI 

" . "'" If. SH 
".HI 

"·"'' 1.1188 
S.HI 

9. "'' ILIU8 
1J. HI 
iJ.125 

16.SH 



FACILITY 

GP 
GP 
GP 
GP 
GP 
GP 

· PROD 
PROO 
PROD 
PROD 
PROD 
PROO 
PROD 
PROD 
PROD' 
PROO 
PROO 
PROD· 
PROD 
PROD. 
PROD 
PROO. 
PROD . ; 

Appendix 2 

statistical Data on Median Difference over Background 
By Facility and County 

(Hi~ro-Re~/Hr) 

Wyoming 

COUNTY KO AVERAGE MAXIMUM MINIMUM PCT25 MEO PCT75 

FREMONT 41 3. 415S 56.5 " " . " 9. II ''-225 
LINCOLN HHI 9.HH 9. Ii II IL tl ~.II ~ , iJli II 
PARK 55 4. 4473 56.1 " 0 .• II 9. II 5.llH 
SUBLETTE 42 II. UH " . " " iJ -'" '·". e. H8 
UINTA 135 S. 2U4 5.5 II "~" 1 :.1 ·· 8. Hi 
UNREPORTED 6 ll.8333 37.9 8 IL iJ s.s 26.5811 

CAMPBELL 82 Ii. IHH 0, If . II I. I iJ • " · ,9,3911 
CAR BOK 35 9.2543 3 . " 11 8. I Ii . " ". 21HJ 
CONVERSE 36 24.3611 836 ·" " II; 111 IL 9 11.HliJ 
CROOK 24 II •. "417 l." " 11. B ". e . 9.Hf 
FRiHOHT . 148 6.3439 451.8 9 I. I 1.8 . "· 45iJ 
JOHNSON 4l2 S.3714 . 9." . iJ ''-II II.II ' ·II. Hi 
LARAMIE 18 liJ •. Hll ".8 . II I. I . I. I .· S.Ht 
LINCOLN 38 9 . . H911 Iii • " I " • liJ Iii • II '' I.HI 
NIOBRARA 21 1.HtU . 2." I ii ,.j "." II.HI 
PARK 213 " . . 4695 6." II IAI ·. If. " . e~ne 
SUBLETTE 61 8.H8i ". 8 " "·' '." · e;see 
.SWEETWATER 8 ", '9889 ". " iJ ll." ra. e · , e •""" 
UINTA 64 .4.8751 271.lf " " .. e " . " .;,;I . HI 
!WASHAKIE J-8 IJ.IHI 1.8 " "." e.1 · •S ;ue 
BIG HORN 5 l.Ulf :4.i " 1 •. 5 i.e: >h.sn 

8.9895 IL B 
". I I 

UNREPORTED 84 192.1 " 1.11·'' ::: 3. 758-
HOT SPRINGS 31 4 .'IH8 12.8 . if; 11:. 8 2-. I ;::;·9~HI 
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COUNTY NO 

CARBON 35 
UINTA 199 
WASHAKIE 38 
PARK 268 
FREMONT 188 
SUBLETTE UJ3 
SWEETWATER 8 
LINCOLN 138 
UNREPORTED 91 
CONVERSE 36 
CROOK 24 
HOT SPRINGS 31 
NIOBRARA 2i 
JOHNSON 412 
LARAKU 18 
BIG .HORN 5 
CAMPBELL 82 

Appendix 3 

Statistical Data on Background by county 
(Hicro-Rems/Hr) 

Wyoming 

AVERAGE MAXIMUM MINIMUM PCT25 

6.5286 14.i 1.8 2.5 
5.3327 lS . liJ ". " ·LS 
4.2633 4.8 3.9 •L II 
6. 4119 15.11 1.8 ).5 
7.4862 15. Ill 2.3 3.5 
6 .1748 7." 6." 6 • " 6.5251f 6.9 6.3 6.3 
7.529iJ 12." 4.5 Ei. I 
9 .1778 12. If . 7.S 8 .. IJ 

11.6944 14.8 11. ii 11.8 
11. HH 11.11 ll.~ ll.i 

9.8839 14.i 2." 3.S 
i2. use 14." 8." 12.11 
12. 8252 17." 8. 8 11.11 
14.HH 14.1 14.lil 14." 
H.69H 15.8 14.8 14. II 
14, IJ244 16.8 u.s 14. II 
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3." u." 
4.S 8.3 
4.3 4.5 
4.8 u." 
5.8 12.S 
6. IJ 6." 
6.3 6.9 
7.8 8. '1 
9 .s 1'J. 8 

11." 12. If 
ll. ll ll.I 
12.lf 12." 
12.9 l3." 
14 .·fl 15." 
14. 8' H.11 
15 .:8 15." 
15." 15." 
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Amtrfun Pelraltum ln1tHul• 
111 N. El'YtY, S~ltt f700 
DallU. TX 16201 •3888 "" 
21 .. 220-2034 • . ..l-J:' 

8. A. 1"1all ..,.., .. 11,,, g,,octe>< 

To: API OPERATING COMMITTEE MEMBERS 

Gent1emen: 

August 2 • 1988 

API NORM DATA COMPILATia.1 S:FFORT 

In fellow.up t~ our ceque1t for release of your compan1'' •~ternal survey 
me11ur:ementa to Al't fa~ analrais, your dat• on Nat.\ltal y occ:utrin9 
Md1oactive Material ehould be transmit.ttd to API, Attn1 J. M. spanhel, 
211 N. Brvay, Suite 1700, Dallas, Texa• 75201, bf Saptemb.r 1!, 1988. Th• 
data for each company will be g-rouped 10 that the 11'11a1ur•ment1 will net be 
attribut.bl• to any 1p.cific company. 

The data cequired for analysis as described on th• attachment 1hould be 
Umitecl _to: 

- State 
- ecuntr - racil ty ~ 
- lq\l.t.pnent Type 
- Maxtnun External Measurement · 
- 11.ckground Meaeureawnt 

~e data should b9 prgyided on 5 1/4" floppy diskette• on a terus 123 
1preadsh••t with each atate prepared as a s•parate worksheet, entitled 
"ST.WK! .. <•9·, 'l?<.WKl, LA.WJU, etc.). ri1ld widths shall be aa follow;: 
State - 2; county - 20; Facility 'IyPe - 4; itquipment Type ~ 20; Maximum 
hading - 6; and B&ck9round Reading - 6. 

Each measurement provided should be the llll'lXimum e~t•rnal radiatian do1e 
reading in ~r for the specific pi•~• cf equipment surveyed. 
Meaaur1m.nt1 1hculd be provided fer in &ervic:e equipment ogly. Surveys 
ccnducted en 1c1l, j\111k/1alva9e ve11els and tubing pipeyar 1 and drum 
1torage areaa are not appropriate for thi1 ctudy. 

Please advise me at 214/220-2034 if there 11 any probltm in providin9 this 
inforiilation by September 15 and ptovidin; it in th. reque1ted format. 

BM:!lC 
Attac:hment -257-
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State 
1-2 

county 
3-22 

API NOPJII 
DA.TA COMPILATION 

WORKSHEET 

Facility Type EqUipment Type 
23-26 27-46 

Maximum Reading Background Reading 
47-52 52-58 

state: TX - Texas; LA - Louisiana; also use OS for Offshore o.c.s. Properties 

County: Self-explanatory 

Facility Type: Prod ~ Production 
GP - Gas Processing 
Anything not considered Gas Processing should be classified as 
Production. 

Equipment Type: 
Production Facilities 

Gas 

- WPROD - Production wellhead 
- WINJ - Injection wellhead 
- Wother - Other wellheads 
- MANIFOLD ...: Manifold/Header piping, valves and chokes, etc:. 

SEP - Separators to .include production separators, fwko, 
gunbarrels, etc. · 

- Heater treater H/T 
- STANK· .. ..-. Stock ·tanks 
- wrANK - Water tanks 

- All pomps . 
- Sumps to include pits, pigtraps, ponds, etc. 

- PUMP 
- sUMP 
- FLINE - Flowlines to include all valves and elbows 
- WLINE - water lines to include all valves and elbows 
- VRtJ - Vapor Recovery Units 
- O'lHER - All other ·measurements of in service equipment 

Processing 
- INLET SCRUBBER - Inlet scrubbers, .separators, fwko, etc. 
- SWEETENER · - All gas sweetening equipment to include amine systems, 

- OEHYDRAmR 

- ruc -TCM:R 
- am .UNIT 
- REFL£X PUMP · 
- ·earit>MS PUMP 
- METER 

- <PPl.JMP 
- ·OPUMP' 
_ :PTANI( 
- O!ANK' 
- PRODUCT LINE 
- :COMPnSSOR 
- ·REFRIGEP.ATION 

- etc. 
- Dehydration equipment to include Glycol, EG and TEG 

systems , etc . . .· 
· - All process tawers/columns . 
-All .equipment associated with cryogenic process 
·~ All reflex pumps . . 
- PUmps transferring liquids off the bottoms of towers 
- All metering equipment to include meters, meter runs, 

screens, strainers, filters, etc • 
. ~: Propanep.mip 

.~ All' other ·pumps 
·;;:.. Propane -tanks 
.-All other tanks 
- All product pipelines 

· - COll'lptessors and associated equipment . . . . . 
...: All equipment associated with the Propane Refrigeration 

. System 
- All other gas processing equipment to include pig 

launcher/receiver, etc. 
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MEASUREMENT PROTCCOL FOR THE ::X:CURRENCE OF LSA ~TER!AL 
(Phase I Survey Procedures) 

,Qbltct1 Y! 
To prc;>v t d• un tform measurement eri hrh to uuu the oceurrtnct of low 
1p1etflc acth1ty CLSA> scah and sol tds (mattrt&t> and usoctattd pot1r1tl 11 
1xposurts. 

ln trod uct 'on 
Naturally occu~r1ng r1dloact1ve m&hr1all <HORIO may be produced 1111th some 
p1trol1um flutas. These r1dloact1ve mattr1&1 s may 1ccumullt1 1n s"l• OI" 
1ol1d1 tf'I v•ue1s. pi;u. tubing, or other productton equ1pment. In tl'lls 
Drotocol, wt wttt refer to tl'ltn ra.dtoacttv1 mat:tr1lh a.s LSA llllttrhl. 

Daugl'lttr products of na tur1 l ur1n1 um ind tho rt um lrt 1xpected to be the maJor 
radto•ct1v• ccmPOnents of LSA mlter1&1. Theil daughter products 1mtt 1!ph.a, 
b1t1. and gann radhttons. Th• 1lpt'l1 ind b1t1 r1dl1tlcns do not norm1l ly 
p1n1trat1 through tht v1sstl or ptpe wall. How1ver. the gamma radtattcn can 
be •asured outstd1 the vuse1 or P'P• and can bt ·ustd to d1t1rmtn1 tht 
occurrence o1 LSA mattrtal 1n this eq-u1pment. Thfs gUWM r1dtat1on "" also 
lead to dtrect radt1t1on t1PQsur1. ind thts e1pesur1 should bt ass1ss1d. 

Mt11urtmtnts &lon~ tht txt1rna1 surftc• of the Droductton tr&tl'l ean be madt to 
deter111n• where LSA mattr1al nu acc:umul&ted 1nstde 1qu~pment and plp1r.~. 
Mhtrt 1C:cunru 1, tton s art de tee tld, u pcs urt rate mtl 1 urerntnts should . a 1 so ·. be 
11&dt to dttlrintnt PQt1ntt1.l employee exposure to gamma radi.1tton that 
p•n1tr1t1s through tht equipment or ptpe. 

For 1 mer• eomolet1 dfseuu1on on natura11y cceurr1n9 radtoacttvt m1t1r!al! 
and the occurrence of LSA rahrl ll, tht reader 1s referred to tht fol 1 ow1 ni 
publfcattons: 

o H1nuscrtot of pr1s1nt1t1on by A. L. Smith at tile rillrch 1985 Offshore 
Tt~hnology COnf1r•nc1 tn Houston, Texas 

o Natton&I Counc11 on R&df1tton Protectfon and Heasur1m1nts Report 
Numbers 50, 77, and 78 

o Exp 1 or1t·t0t'I &nd Product fen F'orum of Ftbrua ry t ~ • t 917 

Equtpl!!nt 
SAFETY NOTE: Th11t 1 nstru111nts &rt l'!Ot t ntr1ns1ca1 t y saf1. T~1r1 Is some 
DOtentta1 for spar~1ng when detector cablt$ art conntct•d or dtsconntcted. or 
wh1n sw1tchu •re turntd on or off. Where explos1v1 atmospl'ltru may b! 
encountered. txplosivt ;as m11sur1m1nts should be made pr,pr to th• radlatton 
survey. 
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o A puts• r&ta meter with l sodium todtde <Nat> tctnttllatton dthctor •Ith 
1 1" x 111 1;ryst1 l U reeon.nendtd to de :1rmt n1 whtrt LSA ma tar i & 1 uh ts. 

o A p~1s• ratt meter with •n 1nar9~-comptnS1t1d Gei 9er ... Mul 1tr CGM> dttector 
ts r11:orMttnd1d to mu.s~r• exposure r1t1s. 

MOT£: Tht same pul SI rate mtttr e&n bt c&ll brated f'or uu with e1tl'ler 
dttl(tor. Howtvtr. c1.r1 5hould be .taken to 1nsun tnat ffeld adjustments: to 
tht pulse r&h 111t1r are not necessary when tht dtttttots 1r1 ~hinged . 

o Brhf dtscr1pt1ons of th•s• tn·strumtnts &re c:ontatned tn AtUchm1nt I to 
thh proced!Jr•. 

£gutp!!tnt ClHbttt1qn 

o Rt9uh.tory 19ench1 l"tqutre that n.d1atlon survey IQU1Dmtnt bt callbrated 
ptrtodtea.11,y. lt ts nccmmendtd that radtatton survey eciuipmtnt Cit 
caltbr&t•d at least annually. 

o A Nat1on&1 Suhau of Standtrds CNl!IS> tr1c11blt cestun.-137 CCs-137> source 
1s r1c:armi1nd1d for the ca11br&t1on of tht pulse rite rn•ttr w1th both 
d1t1ctors. · 

Tr1tn1ng , 
E11plo11es who perf'orm LSA tuhria 1 surveys should r1c:1ht, as & m, n'murn, t~e 
1'allow1ng tr11n,ng to ensure consistent and lccuratt ruutts: 

o ~t!"vttw o' LSA mater11.1 occu·rrtnc1 

o Nttd for proper ,nstrument c1libr1t,on Cby manufacturer or ~1ltbrat1on lib> 

o UH of 1111&sure1111nt t ns tru11tn ts 

o M1asurim1nt t1chntqu1s 
o Usl and purpose of chick sourc11 

.. 

o Surv1y strateg~ <wh1r1 to survey> 
o l"terprtt&t,on of results 

. o LSA mat1r1&1 hlftd11n9 proc•dures and 1af1ty prtcaut•oni 

"°TE: St net survey 01not1nt t w111 Drobab 1 y be a sktd a broad ran;• 01' . 
qu11ttons \Ji fhld am-plC)yttS on LSA m&ttrhl and r•l&ttd tmp1oytt htaltn 
concerns. thty snould bt . brt1f1d on how to respond to th1u typts Qt questioM. 

... 260-
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Nh1r1 To Survt y 

0 

0 

Ho !'!rm corr111ttons have btt,, drawn 'to date th&t 11 low 1o1s to oredlct 
whfch fl)rlll&tfonl, welts. or produet1on trllns m1y b1 uscchttd with LSA. 
1Ht1rhl 1ccumul1tton. It 1.ocurs t~at th• only w1y to f1nd out If lSA 
1n1t1r1a~ 11 prts•nt 1t a part1euiar Toeat1on 1s to survey tt. 

Contnon 1.reu wh1rt LSA m1ttrt11 accumuh.t1ori nas bttn found &rt! 

- In r111d produc:t1cn fact lf ths.: 

H11t1r tr11t1rs, w1ttr knockouts, 11Quld prOduct tanks. ur:iar1tors, 
tubf"g and i:ifp1"9 (part1cut1rly at points whtrt flow d1reetton or 
~•1oe1ty cn&nies>. water transfer pumps, and produced w1t1r n1nd11n9 
equtpm1nt. 

In gas pl 1nt1: 

Propane/ethane rtf'l ux pumps. 1 t qu t d produ~ t pumps ft.ftd s tor"1g1 tanks • 
and points of flow ~tloc1ty or dlrtct1ona1 ch1n;u coarttcutarly 1" 
ptpln9 In propane. et~lnt. and product urvtet>. 

o Whert practtc&L H ,, r1e~tnd1d th&t all &cc:ustblt parts of the 
production train bt sur~eyed. 

o At' som1 toc1tfon1 where LSA matertat .has come 1n contact with or fallen to 
tht grcund. soil measurements may be nttdtd. 

SU~Y!Y TtehnfqVtf/Proc1dur1s 
o Aevt1w 1nd follow 111i.nuf1cturer 1 s op1r1t1ng tnstruet1ons for tne 

1n1tru111ntcs> to bt und. 
o C0tnpht1 tht top half of' the survey data shttt up to "back;round r11dlngs.11 

. o Check tnstrurnents ustng · l check source to d1t1rmtnt that thty &l'"t 
cp1nttng properly. <Coltman hnt1rn qntlts have b11n found to b1 userwl 
and 'nexp1n1iv1 cn1ck sources.> . 

o Mearur1 background r&df&tton levels w1th .tht NaI detector. Tl\e1• 
background 111as ur1mtnts 1hou1 d be m«de i. t 1 mt n t mum d 1 st1nc1 of 20 f Ht 
from prcductfon tqutr>ment. Rt;iort tne btck;round mttsurem1nt results ht 
counts per •i nute <cs=> on the attached surv•y d1. t1 sh11u .. 

NOT!: A good Tou.tf on to ukl t11ck9round measurements onshcrt 1 s at ttiit 
entr1nc1 to th• l1&st 1tt1, and offshore 11 on the ht11port.. 

o Wh1r1 pract1ea1 , survey a l1 a.ects s 1 ti h l'&rts of the ~roduct1 en tr& I I'\. 
Hold the Nd d1t1ctor u ~1ose to tht equ1pment sur1"1.c1 as pou1b11. Sc&I 
the equ1pmtnt by movtn9 tht Nd detector slowly along tht productfon 
tratn. Record tht NII dtUctor rud1ngs In cpm on tht 1ttaehtd surv•)' 
data sh1tt. Record l rtad1ng for 11t;h separate pfece of' equ1pmentlp1p!ng 
1urv1y1dt even tf 1t b1ck9round. 

11 I .... 
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tilhert ltvtlt vary tor a CJ'Ytn pftce of equtpcntnt or ptpe. the Mqhest 
read 1 ng '"ou 1 d be rt corded un 1 t ss d 1 f,1r1nt parts or components cif tht 
tCIU1PMt\t or p1J)t c1n be 1dtnt\ fled <on tnt survey datt sl'le•t> and 
1~rv•1•~ · • "dt Ytdua 111. . · 

- - . ,. 

o · us 1 ng tht 1n1r9y-~omp1not1d GM detector. survey loea tlons ··wh.:r1 1 avt ls 
rntuur•d w1 th th• Nd detector exceeded 4000 cpm above background. HQ id 
tht GM dtttctor l foot away . ,rem .th• equipment bt1n; 1urv1y1d. Whtrt 
soH . measurements art n&dt. th1 CM detector nacl1ngs shou1d be ta.ken &t 
th• he, ght of tht reprodu~tt ve organs ta bout 1. mtttr < 3. 3 hit> . ''"°"' tne 
grou.nd]. Ra cord th• GM de tee tor rn u 1 ts t n mill 1 rems per hour ( mR/ nr> on 

. th• att&cht~. survey d•ta. · 1t\,1t. 
~. . I 

NOTE~ ::··,,:in , 1•r;las . .,t,~~i :~,, h1~kgt9~~d . :t1a~ t ngl , 1xce·1d 2Q9b:!: ; cprn. 1 t l s 
recOft'lntndld th.It · intrgy..;coinptnsahd CM dete~to·r m1uur1mlnts be made a. t 
1.11 lcc&t1cns where ·NU dtttttor r••dtn91 txc11d ~000 .c;im. 

o Wl\tn tht GM'· d1t1ctor .Plu b11n used at 1 91vtn loc:&.tlbrt. nitisun b1tlc.qrcund 
r1dt1t1on wt th the GM dttector. Hake these m11.$ut•ments . a~ the 1ocit1on 
where . tft1 . NII . dtttctor baclr.ground .. , r.1&dtn9s were Jni.de •. :. ·:, Alcord tl'le QM 
dttector b&·ckground· U&d1 nts , n mR/hr on th1 attach·td .4a·ta:i ~s:hltt. 

NOTE:. It · lllilY :; bt more ccnv1nhnt to hk.1. ~ · the . Na.I . ·Mid QM d1t1ctor 
background read, n91 · pt1cr to tt1• survey. · · 

!•cords 

Hhtf"I pr1ct1c:a1, &11 of the 1nformat1on on tht attac:htd sample dat1 shut 
1hould be completed for ttcn location surv1y1d. 

& 01 tm 
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SAMPLE DATA'SHEET 
PlOI l of 

Dat1 ----------- Phnt/Loca tt on 
----~----------------~ 

Survey By: 
St1t1/Count1/Fttld/Llltt/Wtl1 

F'orma tt on Gto 109t ca 1 N1mt -------- Mtll Subset Depth 
and Cocnp 11 t f on Ca t-1 ---

D& t 1~ Product1on Vo1u~e: Of 1 '::Tr"'I' water G&t Percent Hater Cut t 
<Bl~~) clilf> ~) ---

Type of Scale P1"1ttnt --------- A9• of F1c1 l f ty/£cu.1f pmtnt .....---<yrs.> 
Ottector Infcrm&tton: St1"1l 1 # 

~ 

t!1t. f Size and Tyg1 
C&Jtbratton Date : ~ 
cpm to mR/hr Convers f on Factor ____ __.. ___ ...:.N:.:.l.:;X __ 

Background Rtadtng: _____ cpm _____ mR/hr 

S1.1rv1y Loeatton cpm lllR/hr f 11 mR/hr 9 31 

. -

CCnntnts: 
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SurY1f Locatfon 

ll 1 tlft 

Paqe of - -
· Cprll mA/hr f 1• mR/hr f 31 
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ATTACHMENT I 

Thtory of Op1rat1on: 
A. Sc1ntt1l&tton Otttctors 

Some mat1rh.1s 111tt 119ht or qsc:tnt1ll&tt" when exposed to radht1=n. For 
ti&mplt, tht soo1um todtd1 <N1I> detectors wt are ustn~ tc dttermlnt where 
LSA sea 1 e or so 1' d s ha v• &cl:umu 11 t1d 111t t 1 t ;ht when uPOsed to ;arrma 
radt•tfon. Thfs emitted 119ht 1s thin detei;hd by a ot\otomulttplter tubt 
tn th• detector, which products a puJs1d t1ectr1c currtnt that ts roughly 
proportfon .. 1 to the amount cf CJ&1111t1 r1dt1tton present. Thts 1hctr!c 
pulu 1S then ftd 1nto the pulse rlte meter where 1t ts c.onverted to a 
mtttr re&dt ng 1 n counts per mi nutl ( cpm>. From tht s m1hr rt&d 1 ng w1 are 
able to toc:att LSA m1ttrhl that hu aec:umullttd tn 1qutpm1nt l!'ld 91t & 
rough tdtl of how much of this LSA materl&l 1s present. 

Wt ire not ab1t to accurately dtterm1nt tx;osurt rates from these 
1ctnt!111t1on dtttctor rt1dtn;s because these dttectorl 1r1 marktdly 
en1r9y d1prnd1 n t and tend to ovtrres pond C rtld too ht ;h) when- upc)ud to 
Tew energy g1m1 radhtton (R1ftr1nc1: . NC~P !0 1

). To mtuurt uposure 
rates, l detector th1t Is entr~y Independent Is nttdtd. 

1. En1r;y-Comp1nu.hd Gttger Mul ltr Otttctors 

Entrgy-comoensated Gtigtr Hu111r <GM> tubt d1ttctor1 irt for all pr&et,cal 
purposes 1n1rgy f nd1p1ndent and c1n bt used to 1n.uurt upcsurt r1tu. 
Gamma r&d11tton that enhrs an 1n1rgy-comp1ns1ttd GH tube c:auus tl'le gu 
(1.g. atr> ln the tube to brta~ dgwn Into po1ltfv1l1 and ntgittvely 
charged ut1rt11s called 1ons. Thau c:h1.r91d tons c1uu a pulsed 'urr1nt 
to flew 1n th1 GM tube. Thh puht Is. f1d to the pulu r&tl m1ttr, where 
t t h COft\11rt1d to 1 .. ter r.11.d t n; 1nd r1ad t n mt11t rims per hour. Elcn 
g&Mna radt1tton <photon> th&t enters tht 1n1rgy .. comp1n11ted GM d1ttctor 
produces a stn9le .pu1st of current. 

An 1nergy-1ndependent r1spon11 ts 1c;hfeved .,n thtu 1n1r9y .. compenuttd GM 
dttli:tors. b1 u1in9 detector snhld.s <HCRP SO'>. 

1Nattona1 cavnctl on Radtatton Protect,on tnd ~•tsurtmtnts Rtport No. 50, 
p&gt.S 75-77, 

-265-
, ...... 



0 ' '?" '.;··· 0 • •:."•~·-, A _· '" .. 0 ·~ 

, .~ 

.. ~ -



Aopendix 2 (Continued) 

Statistical Data on Median Difference over Backqround 
By Facility and County 

(Micro-Rems/Hr) 

Oklahoma 

i<~ACILITY COUNTY NO AVERAGE MAXIMUM MINIMUM PCT25 MED PCT75 

PROD Pl'l'TSBURG 48 0.125 1. iJ 0 0.U 0. 00 iJ. 0'0 
PROD PONTOTOC 31 9.032 135. 0 ii 0. iJ9 0.H 4.00 
PROD STEPHENS 368 17.457 744.iJ " IL eiJ 0. 09 4. Im 
PROD TEXAS 18 IJ.572 4.5 e 0.H 0.H IL 25 
PROD WOODS 4 0.iJliHJ 0.0 iJ 0.00 0.H 0.00 
PROD WOODWARD 7 0.286 2. liJ iJ ~. 88 0.H IL00 
PROD CADDO 74 7.659 189.iJ 0 iJ .00 S.50 4 .IHI 
PROD COAL 8 28.125 103 .0 " !LIU liJ. 5" 66.75 
PROD BEAVER 173 0.942 5." " a. ee l.H 2.00 
PROO BECKHAM 9 40.444 313.0 0 0.H l.H 23.00 
PROD CLEVELAND 103 8.553 143.S " IL 00 ' l.H 3.09 
PROO E:LLIS 13 2. 231 8." iJ IL 8'J LU 5.00 
PROD GARFIELD 22 3.455 2 0. iJ IJ ILH 1.08 4.00 
PROD LATIMER 25 ".au 2.0 e lJ.U • l.H 2.U 
PROD LINCOLN 5 4. 489 2iJ.0 " IL H . 

1. "" HJ.50 
PROD LOVE 8 5 • "-"" 23." If "· H L91f 9.25 
PROD MCCLAIN 31 119. 784 2140.S " 0.frHJ l.H 611.U 
PROO POTTAWATOMIE 59 45.38if 11911.0 " "·u . i. ee 12 .IHJ 
PROD UNREPORTED l l.ie9 l." 1 l.H : 1.H l.00 
PROD HASKELL 149 2.'121J 16.e " LU · 2.H 3.00 
PROD KAY 74 85.365 685. liJ IJ 0.H · 2.U 114.25 
PROO TULSA 12 179.583 986.0 " 0.U . 2.n 85.75 
PROD WASHITA 23 1.783 9." " ~1.ee ;. 2.H 2.H 
PROD CREEK 285 UHL 9 26 2799.if " El. H · 3.H 46 .se 
PROD OKMULGEE 31 228. 774 3786." 0 W.H •· 3.H 137.es 
PROD OSAGE 115 87 .UJ 3391." " l. IJS 4.U 32 .01it 
PROD SEMINOLE 126 63.944 888.S " 1.H 4.00 45.45 
PROD HUGHES 4 8.758 19.9 5 5.811 5. 58 15.75 

; . 
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Appendix 2 

Statistical Data on Median Difference over Background 
By Facility and County 

(Mi cro-Re_ms/Hr) 

Oklahoma 

FACILITY COUNTY NO AVERAGE MAXIMUM HUUHUM PCT25 MED PCT75 
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Appendix 1 

Statistical Data by Facility and Equipment 
Difference over Backqround 

(Micro-Rems/Hr l 

Oklahoma 

Average Maximum Minimum 25. \ Median 

Gas Processing Facilitie~ 

COMPRESSOR 99 liL 979 s.s i." '""' !rJ.H 
CRro UNIT 2 " . ""' ". iJ 8." ILH "·ill DEHYDRATOR 27 S.333 4.S ".a 8 .H ".n 
FRAC TOWER 2li!I 1. 225 15." IL ll "./IS IL fll 
INLET SCRUBBER 35 IL 206 2 • " 8." IJ.81 1.U 
METER 8 if. 687 4.5 " · " " . "" lf ,. H 
OTAHK 32 1-4113 89." ". " s.u 8.H 
OTHER 17 4.188 44. B I. " " . "" IJ. 81 
PRODUCT LINE 8 5.187 24.5 IJ. s I. H ". Ill 
REFRIGERATION 12 IJ • "81J S. I '"'" s."" l.H 
SWEETENER 13 ". "81 " . " ". " IJ.H l.H 
PTANK 9 4.811 2lf. I " . " ILSI I.SI 
OPUHP 9 33.333 176.8 ". " ILH U.51 
BOTTOMS PlJMP 2 12.751 25. II ". 5 S • SS 12.75 
PP UMP 4 143.475 539.8 ". 11 3.97 17.45 
REFLUX PUMP 7 26.lH 51.3 " . " 4.88 21.91 

Production facilities 

FLINK 59 47. 618 888 " " " HAM I FOLD 111 41.827 1196 " IJ " HETER 135 1.652 7 " 8 " OTHER 195 44.492 994 I " I 
PUMP 271 13 .139 986 " " I 
SEP 626 38.785 3391 " " 11 
STANK 1812 8.253 986 I ' II 
VRU 3 ".Ill " I " fJ 
WP ROD 3.f 7 9.148 7911 " I tJ 
HIT 351 19. 711 12115 " & 1 
SUMP 42 31.148 685 " g l 
WTAHK 585 45.335 3786 " " "I .. 
WIN'J 9 1119 .111 886 il 8 Ei 
WLINE 79 184.934 2791 II " H 
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75 \ 

2.H 
8.H 
ILH 
ILH 
1.H 
8.75 
". 58 
4. 68 

·12.75 

"·"" l.H 
8.38 

47.H 
25.H 

489.H 
46.U 

311.H 
3,H 
1.H 
4.U 
1.H 
4.H 
1. 75 
1.H 
2.H 
6.H 

18. 25 
13. 511 
41L IHI 
89.H 



' . .. , 
I ,1 .. . 

i! · 
j! i 

Obs County 

2 GRANT 
193 HASKELL 
55,6 KINGFISHER 

37 HCCLAI.N 
. 58 ·. PITTSBURG 
181 BEAVER 
. 79 DEWEY 

48 . OKLAHOMA 
12 TULSA 
4 . WOODS 

22 : GARFIELD 
51 : . WOODWARD 
74 . KA'! 
18 PAYNE 

Table 3 (Continued) 

Medi~n Backqtound by County 
Sequenced b~ Increasing Median Difference 

(Micro-Rems/Hr) 

Oklahoma 

75.""h 
Median Percentile 

!*~****************** 19.9 
!******************** 18.S 
!******************** 19.9 
!******~************* 18.S .. 
'**************~~**** 1t.e 
I********************** 11.9. 
!********************** 11.a 
!********************** 11.e 
!********~************* 11.8 

.· t**~**********~**•••••• 11.e 
t*•********************• 11.5 
·!***************•••******* 12.5 

. · l**************~········••t•tt* 15.i 
:1 ~~t'UtttttU~t.-<tttt:tUtt*tUU 15, If 
:. ---~+---+---+---+-~-+---·-~-·---+---+---+ 

2 4 6 8 . lS 12 14 16 . 18 10 

Median of Backqround Readings 
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u.s 
l fiJ." 
18." u.e . 
18.8 
11 .. 0 
ti."·' 11.e . 
14 .. 8 .· 
11.s .. 
lJ*J' :'ii. 5 .; 
is. 3:; 
~5." '! 



Obs County 

4 HUGHES 
1 UNREPORTED 

24 WASHITA 
8 LOVE 

31 BECKHAM 
391 CARTER 
86 CUSTER 
13 ELLIS 

5 LINCOLN 
HJ2 MAJOR 

27 TEXAS 
75 CAO DO 

146 CANADIAN 
8 COAL 

138 GRADY 
84 MURRAY 
31 PONTOTOC 

121 ALFALFA 
283 BLAINE 
HJ3 CLEVELAND 
158 GARVIN 

9 NOBLE 
31 OKMULGEE 

115 OSAGE 
59 POTTAWA1'0HIE 

126 SEMINOLE 
12 COMAHCHB 

286 CREEK 
15 HARPER 
27 LATIMER 

371 STEPHENS 

.. ··:.. ;: · ..i~ 'z ':' ,.:; ·· ..• .•• : :-~ :· , . . -~ ,. · ·~ . ..• , . ....... ·~· •· • •. • . 

Table 3 

Median Background by County 
Sequenced by Increasinq Median Difference 

(Hlcro-Rems/Hrl 

Oklahoma 

75"'" 
Median Percentile 

*********• 
*******•** 
*"******** 
'A'ttttt'/rtttt 

************ 
************ 
***•••••**** 
*******:t'A•t:rt 
*****•****** 
************ 
*'*******•**** 

I :Utt********** 
!************** 
I************** 
I U'********•*** 
I************** 
I tt1Hti'tttttttt 

!**************** 
1••••************ 
!**************** 
!**************** 
/**************** 

5." 
5.8 
5.i 
s.s 
6." 
6.9 
6.8 
6.9 
6." 6." 
6.5 
7.i 
7.i 
7.i 
7.8 
7." 
7." 
8 I" 
8. fill 

8 • " 8." 
8 • II 

s.e 
5. fill 
5." 
6.8 
1. 8 
9.8 
6. " 8.i 
6." 
9." 
6.8 
9." 8." 
7 .fill 

11.8 
7.i 

lit.I 
8,8 

11.5 
9." 
9 • " 
8. lit 

I**************** 8.1 13.1 
!**************** 8.8 9,j 
!**************** 8.fill 8.9 
!******•*****~*·* 8.i 9.8 
!*******•********** 9.11 9.8 
!****************** 9.8 ll;I 
/****************** 9~8 lfill.8 
!****************** 9.i l~.8 
!****************** 9.8 15.fill 
----t---+---t---t---+---+---+---+---+---+ 

2 4 6 8 11 12 14 16 18 28 

Median of Backqround Readings 
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Table 2 (Continued) 

Median Dlf ference Over Background by County 
Segu.eneed by rncreas in9 Median Difference 

· · ( H icro.-RemS/Hr) 
. . 

Oklahoma 

FACILITY: Production 

Median 75~h 

Obsns County Diffezence Percentile 

SS 
1 

149 
14 
12 
23 

285 
31 

115 
126 

4 

3,824 

POTTAWATOMIE 
UNREPORTED 

. HASKELL 

. KAY 
TULSA 
WASHITA 
CREEK . 
OKHVLGEE 
OSAGE 
SEMINOLE 
.HUGHES 

I** l~IB i•• 1.1s 
l**** 2~11 
I**** 2~SS . 
I**** 2.es 
I**** 2.se 
I****** 3.Bi 
I****** 3.SI 
I******** 4.08 
I******** 4.H 
1 ••:t•••***'** s I 51i11 i 

- --- t---t- --+----t--- t- --t--- t--- t---t- --+ .. 
2 4 6 8 u 12 14 16 18 2:1:, 

Median of Di ff ere nee Over Back qr,:<:' ·« d 

: i 
·. "· 
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12." 
1.11 
3. iJ 

114. 3 
85.8 

2. s 
46.5 

137.i 
32 I iJ 
45.5 
15;8 
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Table 2 {Continued) 

Median Difference Over Background by County 
Sequenced by Increasinq Median Difference 

(Micro-Rems/Hr) 

Oklahoma 

FACILITY: Production 

Obsns County 

118 ALFALFA 
14i BLAINE 
136 CANADIAN 
39e CARTER 
12 COMANCHE 
83 CUSTER 
59 DEWEY 

156 GARVIN 
127 GRADY 

2 GRANT 
15 HARPER 

526 KINGFISHER 
Ul MAJOR 

68 MURRAY 
9 NOBLB 

44 OKLAHOMA 
18 PAYNE 
U . PITTSBURG 
31 PONTOTOC 

368 STEPHEHS 
18 TEXAS 

4 WOODS 
7 WOODWARD 

14 CADDO 
74 COAL 
8 BE.AViR 

173 BECKHAM 
183 CL&:VILAMD 

13 ELLIS 
22 GARIIELD 
25 LATIMER 
5 LINCOLN 
8 LOVE 

37 MCCLAIN 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
l 
I 
I 
I 
I* 
I* 
I'* 
I** , .. 
I** /U 
I** 
1u 
I** 
I** 
----+---+---+---+---+---+---+---+---+ 

2 4 6 8 18 12 14 16 18 

Hedi an 75~n 

Difference Percentile 

"·"' '""' e.u · 
". "" IL Bil 
Iii. iJS 

"."' " . '"' II.ii 
8. SS 
". lJI 
8.H 
fiJ.H 
I. IH 
liJ, liJI 
9."" Iii.'" ".811 • 
e.n i."' 
8 .II 
S.H 
I.Ii 
". 511 
'1.58 
1.81 
l.H 
1.91 
1.H 
1."' 
l.H 
i.·111 
1. II 
l. IHJ 

" • Iii 2." 2." 3.e 
ILlil 
'Li 
l. If 
2.lil 2." ". " " . ., 
2.8 
3.8 

'"" LS 
I' I 

95.8 
s." 
4. ii 
4. iJ 
". 3 ".' liJ~i 

3." 
4.8 

66.8 
2." 
3.8 
5.8 
4." 
2.8 

u.s 
9.3 

6 IJ.11 

Median of Difference over Background 
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' !;. 

Obsns 

3 

t·i: 
17 
63 

! l 
!'.! HJ 

l 
1 
3 
2 

· .. 11 
~~ ! JS 

l 
:::' 16 
~f:. 4 
L: u '· 

1 
. ,, 44 ::· 
\ 44 
' 2 " 8 
,. 9 

29 
3 

384 

Table 2 

Median Difference Over Background by County 
Sequenced by Increasing Median Difference 

(Micro-Rems/Ht) 

okla.homa 

FACILITY: Gas Processinq 

Hed..ian 
County Difference 

I 
ALFALFA I S.H 
BECKHAM I I. H 
BLAINB I s.u 
CADDO I l.H 
CANADIAN I 9.H 
CARTER I 11.H 
CREEK I :11. ii 
CUSTER I >i.·H 
GARVIN I " . "" .GRADY I e·.H 
KINGFISHER 1 8."' 

·· MAJOR I .t.H 
. HuRRAY I e.;u 

OKLAHOMA I .:a ."S9 
PITTSBURG I '.,,,. ilf 
WASHITA I :1.H 
·WOODWARD I 'i,H 
·HASKELL 10• l , ~ 51 
LATIMER f t'tt ;1.s11 

··~.H BBAVIR 1•••• 
TEXAS l*••••••••••tttttttttt 111. 51 
DEWEY 1••*******************•••••• l,3~35 
STEPHENS , •......•.............•••••••.. l'S.28 

----+---+---+---+---+---+---+---+---+-
2 4 6 8 111 12 14 16 18 ,. 

' ' • Median of Difference Over •Background 
.. 
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75u 
Percentile 

LIJ 
e.1 
" . " IJ." 
iJ. 5 
IJ. I 
g." 
ILS 
11.8 
l." 
IJ. IJ 
IL 9 
I.I 
e.1 
1.1 
"." I.I 
3. II 
2." 
2.9 

u .a 
44.ll 
H.2 
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Table 1 

Difference of Maximum Reading over Background by Equipment 
Sequenced by Increasinq Median Difference 

(Micro-Rems/Hr l 

Oklahoma 

FACILITY: Ga~ Proceasing 
Median 75t" 

Obans Equipment Difference Percentile 

99 
2 

27 
21J 
35 

8 
32 
17 

8 
12 
13 

9 
9 
2 
4 
7 

304 

59 
111 
135 
195 
271 
626 

1,012 
3 

347 
351J 

42 
585 

9 
79 

3,824 

COMPRESSOR 
CRYO UNIT 
DEHYDRATOR 
FRAC TOWER 
INLET SCRUBBER 
HETER 
OTANK 
OTHER 
PRODUCT LINE 
REFRIGERATION 
SWEETENEi 
PTANX 
OP UMP 
BOTTOMS PUMP 
PP UMP 
REFLUX PUMP 

I•**** , ..... . 
J•******** 
ltt:ut~u•u 

-----+----+----+----+----+----+ 
18 21 39 49 58 61 

Median of Oif ference· Over Background 

FACILITY: Production 

FL I.Ni I 
HAN I FOLD I 
HETB:R I 
OTHER I 
PUMP I 
SEP I 
STANK I 
VRU I 
WP ROD I 
HIT I* 
SUMP I* 
WTANK pr 
WINJ I*** 
WLINE I U'•**** 

-----+----+----+----+----+----+ 
u 211 39' 49 5 IJ 68 

Median of Difference over Background 

" . " e.s " . " 9. I 

'"" iL e 
8. " 9.8 
8.8 
" • if 
". 11 iJ. !) 

18.!) 
12 .. , 
17.S 
28. 9 

IL I 
iJ,j 

". IJ 
". s 
IJ. I 
e.e 
II. I 
S. I 

" . " 1.11 
l.lil 
2.e 
6. II 

14. IJ 

2." 
8.8 
8.8 
8." 
". 11 
". 8 ". " 4.6 

12.8 " . " " . " 8.3 
47.8 
25." 

489.i 
46.4 

31.i 
3. IJ 
1." 
4. IJ 
1." 4." 
1.8 
Iii • " 
2. iJ 
6.lil 

18.3 
13 ,5 
u.s 
89." 
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SUMMARY 

(Oklahoma) 

I. There were no significant differences among the different items of 
equipment. 

II. Background levels were mid-range in all counties except Grant, Haskell, 
Kingfisher, Mcclain Pittsburg, Beaver, Dewey, Oklahoma, Tulsa, Woods, 
Garfield, and Woodward which were high, and Kay and Payne which were very 
hiqh. 

III. overall Summary 

ITEM 

1. Statewide 
a. Background 
b. Max Reading 
c. Difference 

2. Facility 
a. Background 

No 

4,128 
4,128 
4,128 

Gas Processing 314 
Production 3,824 

b. Max Reading 
Gas Processing 384 
Production 3,824 

c. Difference 
Gas Processinq 384 
Production 3,824 

Median 

9." 
Hl. IJ 

" . " 
llJ.11 
9.t 

19." 
Ht.9 

" . " S.i 

75tn Pct. 91ltt• Pct. Max Value 

HJ." 
13.1 3." 

11.S 
liJ." 
12.5 
13.8 

1.1 
3. II 

U.I 
42'. iJ 
33.l 

12.5 
12.S 

15.0 
48. iJ 

8.3 
38." 

25 . 
3,"'SH 
3,786 

14 
25 

559 
3,811 

539 
3,786 

NOTE; All data are measured in micro-rems/hr 
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FACILITY 

GP 
GP 

PROD 
PROD 

AREA 

GULF 
CALIFORNIA 

Appendix 2 

Statistical Data on Media~ Difference over Backqround 
By Facility and Area 

(Micro-Rems/Hrl 

Off shore 

AREA NO AVERAGE MAXIMUM HINIHUM PCT25 

CALIFORNIA 28 S.1429 
GULF 39 16.5998 

CALIFORNIA 86 3.50011 
GULF 2776 20.4281 

1 
68 

48 
995 

Appendix 3 

statistical ,Data on Background by Area 
(Micro-Rems/Hr) 

Offshore 

" 5 

" " 

NO AVERAGE MAXIMUM MINIMUM PCT25 

281116 
114 

1. 2721 
2.HH 

HJ 
2 
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8.7 
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HED 
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8 • II 
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1 
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PCT75 

l1 
2S 

3 
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PCT75 

1. 3 
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Equipment No 

Appendix 1 

Statistical Data by Facility and EcrUi?ment 
Difference over Backqround 

!Micro-Rems/Hr) 

Offshore 

Averaqe Maximum Minimum 25 ~. Median 

Gas Processing Facilities 

COMPRESSOR 12 0.5833 7 0 0 0.0 
INLET SCRUBBER 35 9. 81JH 68 IJ IJ l. IJ 
DEHYDRATOR 4 4.751J0 14 0 " 2.5 
METER 1 5.008'1 5 5 5 5. IJ 
OTANK l llJ.HH 10' 10' HJ liJ. Ill 
OP UMP 3 28.3333 55 15 15 15." 
OTHER 2 15. H"'1 2~ 111 10 15.13 

Production 

WP ROD 513 3. 7164 495.lil ". IJ ". "" fl.11 
MANIFOLD 591 24. 544iJ 598.IJ IJ. iJ 

0 ·"" 
0.3 

PUMP 93 7.8183 8 a. 0 9." IJ • "" ". 3 
OTHER 368 19. 27U 995.0 0. 0 9. IHJ 0.3 
W'OTHER 6 1. 4 5"8 5.5 ". 0 (iJ. "" ". 6 
VRU l IL 811'19 IJ. 8 ". 8 11.88 IJ. 8 
H/T 98 29.4578 595. 0 ~l." 8.99 l. IJ 
SEP 725 21.5276 748.3 ". e IJ."" l. IJ 
WLINE 17 32.9765 397.liJ IL IJ 0.IJ5 2.1 
FLIN'e 131 27. 8"88 473.lil " . " ". iJ8 3." 
STANK 168 29 .8H8 748. 0 0." IJ. 4 3 3.2 
WTANK 76 13.UU 128.2 9. IJ 1. ae 6.1 
SUMP 73 5'4.1192 793.8 Ii), i ". 7 5 8.S 
HETER 8 23. SIJH 44.S 4." 9.25 21.1! 
WINJ 2 95.HH 97." 9 3 • " 93.U 95." 
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75 % 

0. IHJ 
14.U 
11. 75 
5. !Hf 

1".00 
ss.es 
2B.1111 

". 3"" 8.2H 
8.358 
2.875 
2.875 
IJ .SH 

HJ.258 
8.IJIJ0 
6.150 

22.US 

19. °"" 18.725 
58.099 
38. 751iJ 
97. SU 
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Table 2 

Median Difference Over Background by Area 
Sequenced by Increasing Median Diffetence 

(Micro-Rems/Hr) 

Offshore 

FACILITY: Gas Processing 

Median 7510 h . 

obsns . Area Difference Percentile 

28 CALIFORNIA 
jg GULF . 

I 
I 
!************************** 
----+---+---+---+---+---+---+---+---+---+ 

2 4 6 8 11 12 14 16 18 20 

Median of Difference over Background 

I.I 
12.5 

FACILITY: Production 

. 86 CALIFORNIA 
2776 GULF 

I 
I 
I* 
----+---+---+---+---+---+---+---+---+---+ 

2 4 6 8 18 12 14 16 18 21 

Median of Difference over Background 

Table 3 

Median Background by Area 
Sequenced by Increasing Median Difference 

(Micro-Rems/Hi:) 

Offshore 

1.8 
". 5 

II. I 
21.8 

i ~ il 
7.1 

Obs Area 
75th 

Median Percentile 

2816 GULF I** 
114 CALIFORNlA I**** 

----+---+---+---+---+---+---+---+---+ 
2 4 s 8 111 12 14 16 18 

Median of Background Readinqs 

-1CiQ. 

1.1 
2." 

l. 3 
2.8 
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Table 1 

Difference of Maximum Readina over 8dckaround bv iouicment 
Sequenced by Increasing Median Uitference 

(Micro-Rems/Hr) 

Offshore 

FACILITY: Gas Processing 
Median 1s~l'\ 

Obsns Equioment Difference Percentile 

I 
12 COMPRESSOR I 
35 INLET SCRUBBER! 

4 DEHYDRATOR f * 
l HETER I*** 
1 OTANK I***** 
3 OPUHP I******* 
2 OTHER I******* 

ILIHl 
1.U 
2. Slil 
5. \Hl 

10.00 
15.H 
15.U 

-----+----+----+----+----+----+----+----+----+--
58 

513 
519 
93 

368 
6 
l 

90 
725 
17 

131 
168 

76 
73 
a 
2 

2860 

WP ROD 
MANIFOLD 
PUMP 
OTHER 
WOT HER 
VRU 
H/T 
SEP 
WLINE 
FL I NE 
STANK 
WTANK 
SUMP 
HETER 
WINJ 

10 20 39 4S se se 7B ae 98 

Median of Difference over Backqround 

FACILITY: Production 

I 
I 
1 
I 
I 
! 
I 
I* 
I* 
I* 
I* 
JU'* 
I**** 
I*******•*• 
!****************•****************************** 
-----+----+----+----+----+----+----+----+----+--

11 2B 39 41 5S 69 78 81 91 

Median of Difference over Background 
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0.U 
e I 3il 
8.30 
0.35 
0. 6'f 
". 80 
l. IHJ 
1. H 
2.U 
3.H 
3. 2S 
6 .1'1 
8.U 

21."" 
95.IHI 

0.0 
14. IJ 
11. 8 

5.0 
U.0 
55.0 
20.0 

0.3 
8.2 
8.4 
2.9 
2.9 
0.8 

19.3 
a.e 

llL6 
22.0 
19.0 
18.7 
50. IJ 
38.8 
97. IJ 



SUHHARY' 

(Offshore) 

I. All significant differences vere equipment specific. 

The equipment with the most pronounced differences over background 
based on Median ranking is listed below. The difference ia the exce53 
of the reading over backgraund: 

Equipment Median Difference · · 1s~'w . Petl:entile 
.. ·= t 

Injection Well (Prod) 95 )lR/hr 97.t .Jl.R/lir 

II. There were no significant differences in background readings between the 
Gulf of Mexico (1 µR/Hr) and California ( 2 µR/Hr). The Alaska offshore 
data (4 µR/Hr) were · reported with the rest of Alsaka since there were 
few observations and there was no difference between onshore . and off-

shore in that state. 

II I. ovei:all summary 

ITEM No Hedi an 75en Pct. 9lllth Pct. "4x Value 

l. Overall 
a. Background 2921 1.i 2." 2.i 1'J 
b. Max Read inq 2929 2." 8.9 U.I l,HI 
c. Difference 2921 ". 5 7." 39.1 995 

2. Facility 
_ .. a. Background 

Gas Processing 58 2. II 2." 5.1 5 
Product Lon 2,862 1.8 2.1 2.9 li 

' b. Max Reading 
Gas Processing 58 3." 15.1 25.5 7i 
Production 2,862 2.1 8.1 42.7 l,Hll 

c. DUference 
Gas Processing 58 l.lil 13.3 2-4.4 68 
Production 2,862 ". 5 7.i U.3 995 

NOT!: All data are measured in micro-rems/hr 
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COUNTY 

WILLIAMS 
BOTTINEAU 
DIVIDE 
RICHLAND 
BILLINGS 
BURKE 
RENVILLE 
GOLDEN VALLEY 
HCK!HZIE 
SHERIDAN 
STARK 

.. , ........ . ·:· . :~·1· •. ...... .>,; : .... ·. ' •. ":·' ~ ·. · .. :· ':1 ' '.· ..... , .. . ~ ... ~ : '" , ' '•"· .. . 

Appendix 3 

Statistical Data on Background by county 
(Micro-Rems/Hr) 

Korth Dakota 

NO AVERAGE MAXI KUM HIN I KUH PCT25 

u 7.3684 llJ 5 5 
57 8.41J35 9 8 a 

134 8.6269 13 2 '.1 
39 9.2851 11 9 9 

218 HL 7156 14 9 HI 
27 9. 8148 u 9 Uf 
8 U.HIJI u 18 ur 

14 11.HH 11 11 ll. 
259 UJ. 9228 13 8 u 
11 11.2727 12 11 ll 
71J 12.SSH 15 9 u 

MED PCT75 

5 l liL" 
8 9.e 
9 9.5 
9 9." 

11 l IJ. " 
11 H!I. i 
111 lil. IJ 
11 11.8 
11 12.S 
11 12. IJ 
13 13.fil 



I . 

1 . 

l ~ 
1' 
,, 
; . 

FACILITY 

PROD 
PROO 
PROO 
PROD 
PROO 
·PROD 
PROO' 
PROD 
PROD. 
PROD 

·. PROD 

Appendix 2 

Statistical Data on Median Difference over Backqround 
By Fae il 1 ty and County 

<Micro-Rems/Hr} 

North Dakota 

COUNTY NO . AVERAGE MAXIMUM MINIMUM PCT25 

BILLINGS 218 8.6835 36 "! 8 f 
BOTTINEAU 57 . 2. 3861 68 I 9 
BURKE 27 3.1852 21 I I 
'DIVIDI 134 15.3881 lll lif " GOLDEN VALLEY u 4 .• 2851 31 " I . 
·MCKENZIE 259 5 ~·Sc76 389 e " RENVILLE 8 1«.:Htl 

.. 

I • 8. 
SHBIUDAN 11 l ./ IUH8 6 a I 
.STARK 7f 3.6.143 •:' · s2 ·: " t 
.WILLIAMS 19 4. 7368 · ... :·25 .. .8 · ~r .. : 
RICHLAND 3.9 31;6923 2'21 f I 

-155-

MED PCT75 

e i.H 

" ".es 
" 5. iHI 
8 ':,, 2.U· 

·<:11 . 4.25 
I · • JJ.U 
e 8.H 
• i · >2.u 

, e : ;:, ":/:e • fihl 
'1 ···;··7 H ; • • '; ~ '.. ' I 6 

·.· 4':1: <H.89 
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Appendix l 

Statistical Data by Facility and Equipment 
Difference Over Background 

(Hicro-Rems/Hrl 

North Dakota 

AVG Maximum Minimum PCT25 Median 

Ptoduction facilit1es 

FL I NB 2 '. 8898 Iii f 1.S e 
H/T 1't8 17.2685 389 s s.s " MANIFOLD 21 8.8952 2 " it.I 8 
HETER 5 S.Hst Iii " s .11 ' OTHER 24 4.4583 56 " ". " I 
PUMP 32 2.1312 36 " ".' I 
SBP 188 '" 2593 15 11 8." I 
STAHK 327 1. 4954 161 8 ".' I 
WINJ 1 ILHU " 11 11." I 
.WP ROD 62 1.3226 68 liJ I. II I 
WTANK 156 17.7564 229 " 8 .11 1 
·WLINE 5 14. 21111 52 " 3." 6 
SUMP 5 9.2888 16 " 1.5 13 

Gas Proeesslog 

None 
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IJ. 8 
1.8 
'!I. " ''-1 II." 8." 
II. 8 
8. II 
ii . " ". " 18.5 

29.5 
15.1 
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Table 3 

Median Background by County 
Sequenced by. Increasing Median Difference 

(Micro-R~ms/Hr) 

North Dakota 

Facility: Production 751:*" 
Median Percen'tile Obs County 

19 
57 

134 
39 

218 . 
21 

8 
14 

259 
11 . · 71 

.8·56 

WILLIAMS 
BOTTINEAU 
DI VI DB 
RICHLAND 
BIL~JNGS 
BURKi 
RENVILLE 
GOLDEN VALLEX 
HCXEHZIE 
SHERIDAN ... 
STARK 

I*********• I tttttttttttttt1U 
l**ttttttttt••***** 
1••tttt•ttttttttttt 
!**********•*******•• 
!******************** 
!******************** 
I************' •u•tott 
!'****~**************** 
l********•··~···••ttttt 
I***********.*************• . 
-- --+-- -+---+- --+--..:+---+-. .;,;:;·+-"'.'-+ 

2 4 6 8 11 12 ·f4 '16 

Median of Back9round 

"'.'153-

5.8 
.. 8 . ·If 

9.1 
9.9 

11.1 
11.8 
19.1 
11.8 
11.1 
11.1 
13~1 

lrL11 · 
9." 
9 .• 5 

. •r;~ · 
1'L 'IJ . 
U.I 
11.rr 
11. ll . 
12.I;.: 
~2 ;~(. 
13.ilo.' 
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Table 2 

Median Difference Over Sackqround by County 
Sequenced by I ncr eas i nq Median Difference~ 

(Micro-Rems/Hr) 

North Dakota 

FACILITY: Production 

Median 75•h 
Obsns County 

218 BILLINGS 
57 BOTTINEAU 
27 BURK! 

134 DIVIDE 
14 GOLDEN VALLEY 

259 MCKENZIE 
8 RENVILLE 

11 SHERIDAN 
711 STARK 
19 WILLIAMS !***** 
39 RICHLAND !******************** 

-----+----+----+----+----t----+----+-
856 l 2 3 4 s 6 7 

Median of Difference 
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Difference Percentile 

". 8 
i.S 
s. IJ 

'·" ". e " . " Iii. 8 
II. 8 
'J. If 
1." 
4.8 

" ' " " . " 5." 2." 
4.3 
S.8 
"·fl 2.8 
II. I 
7.8 

21." 
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Table l 

Difference of Maximum Reading over Background by Equipment 
Sequenced by Increasing Median Difference 

(Micro-Rems/Hr) 

North Dakota 

FACILITY: Production 
Median 75t:i.. 

Obsns Equipment Difference Percentile 

2 
liJ8 

21 
5 

24 
32 

11118 
327 

1 
, 62 
156 

5: 
~ 
856 

FLIN! 
H/T 
MANIFOLD 
HETER 
OTHER ·. 
PUMP 
SEP· .. 
STANK ' 
WIHJ " 
WPROD ': 
WTAHK · 
WLINB <: 
SUMP 

I 
I 
I 
I 
l 
1. 
I 
I 
I 
I 
I** 
I************ 
!************************** 
----+---+---+---+---+---+---+-~-+---+-

2 4 6 8 11 12 14 16 18 

Median of Dif fe.rence 
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FIGURE 2 - MEDIAN DIFFERENCE OVER BACKGROUND 
NORTH DAKOTA 

PRODUCTION FACILITIES 

MICAD-fBIS/HR c:::::J NO DA TA 
mggga 2 - 33 

[[TI]] BELON • 8 
~ 33.01 - 2.45 

AMERICAN PETROLEUM INSTITUTE 
NATURAU..Y OCCURRING RADIOACTIVITY SURVEY 

~ .a - s.99 
-OVER 2.c!i 
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FIGURE l _ MEDIAN BACKGROUND_ LEVELS 
NORTH DAKOTA 

MICRO-AEMS/HFI b§&{i':11::~;.q _ ---· -.. Ri\j,..;_~;,~:;j ... 9 ~:~- ;~=~ ~/c,§19 
--·,,::·· 't;e~ICAN PETROLEUM" I~;~ITUTE __ _ ,, ,_, 

NATURAL.LY DcC~INS RADIOACTIVITY SURVEY 
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SUMMARY 

(North Dakota) 

I. North Dakota reported no Gas Processing equipment. There are no 
significant differences between types of equipment. 

II. Williams, Bottineau, Divide, and Richland counties had mid-range background 
levels while the remainder were high. 

III. overall summary (Production Facilities) 

ITEM No Median 75•h ect. 9St~ Pct. Max Value 

Statewide 
a. Background 856- HJ.I 12." 13.1 15 
b. Max Readinq 856 llf.8 12.i 19.3 411 
c. Difference 856 IL" 9." 8.3 38~ 

NOTE: All data are measured in micro-rems/hr 
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COUltY 

UJflOll 
LIA 
UIRBPotlTID 
CHAVIS 
IDDY 
SM JUAI 
RIO ARRIBA 

148 
U46 

76 
31 

262 
214 
246 

Appendix 3 

Statistical Data on Bad.ground by County 
fHlcro-Rem/Hr) 

1. 3.517 
5.6128 
5.8151 
6.8667 
s.1153 
8.1392 

12. 2435·: 

· lfev Mexico 

1.8 
18.I 
a.1 . 

ui.1 ·· 
11~• uJi1 
:2'7 f• . 
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1.1 
2.1 
5.1 
s.1 
1.5 
3.3 

"3.1 .. 

PCT25 

1.111 
5.111 . 
s·~••• 6.111 
1.511 
4.575 

11.111 

MID PCT7S 

l.S 
5.1 
5.1 

'·' 6 .•• 
11 •. 1 
13.1 · 

1.5 
6.1 
7.1 
7.1 
8.1 

11~1 
13.1 



FACILITY 

GP 
GP 
GP 
GP 

PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 

~ .. ,· . :- ·~··· ~ .· '· ·. ; ·. ~-,. ··. 

Appendix 2 

Statistical Data on Median Difference over Bac:'<qround 
By Facility and County 

(Micro-Rems/Hr) 

New Mexico 

COUNTY NO AVERAGE MAXIMUM MINIMUM PCT25 HED 

EDDY lH 2.1758 98.5 " " ". 8 LEA 199 34.4474 743 ·" " " IJ. I 
UH ION 142 ". "444 1.5 " " " . " UNREPORTED 23 Hf.6522 383.0 " fiJ ". 8 

CHAVES 39 22.2667 378.9 " " " . " EDDY 162 12. 4938 444.8 " " "." RIO ARRIBA 246 ".1898 3.8 " " ~L 8 
SAN JUAN 2114 HJ.H49 798.S e " '1. 8 
UNI OH 6 8,HH ". " " i "." LEA 1756 11. 6379 843." " " 1. i 
UNREPORTED 53 39.8679 545." " " 3." 
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Eauipment No 

Aooendix l 

Statistical Data by Facility and gquipment 
Difference Over Backqround 

. ( MiC!O"'."Rems/Hr l •. ·· 

New Mexico 

Avcrdqe Maximum Minimum 25 \ Median 

QM..JJrnss i ng Fa.CJ} it i~§. 

COMPRESSOR 221 9. "15 1.5 ii 9 0 · 
DEHYDRATOR 7 0.043 0.3 0 0 ' (ii 

FRAC TOWER : 39 6 .• 782 115 .• 0 0 0 0 .. 
rNLET SCRUBBER H 5.167 63.5 !ii 0 0· 
OTANK 31 23.355 383.0 0 0 0 
O'!'HER 22 u. 773 153.0 0 0 0 
PPUMP 11 25.136 llS.0 " 0 9 
SWEEl'ENER 19 J. ·158 SIL~ 0 0 9 
CRYO UNIT 7 41:.857 19;5•:" 0 · 9 , 2 
PUMP 3 '2 5::,J·:rJ: 7J.9 0 0 ): 

REFRIGERATION 1.8 66::.250 . 5~·5." 9 0 ~ · 

PTANK l7 2 2. ~ , 7J 5, 21s:." 0 0 ' 5:·. 
pPUMP ~;5 115A3'3:. 143 ~" 0 . ;!:f s;:· 
METER 

·. 

9 119 ;444 69'5 .9 (ii 0 7 
BOTTOMS PUMP 11 48 ,'636 229.0 1 3 21 
PRODUCT LINE 1 6 9 3'. (ilt)'ll 69::3. ii 693 693 693 

p~uction Facilities 

FL I NE 256 l. lil742 239 0 8 "." HAN I FOLD 88 2.'1727 95 9 9 s.s 
METER 13 ". """" 0 " " ". i 
OTHER 58 11. 4828 21'1 e 0 S.0 
PUMP 15 7.8667 95 11 8 ". liJ 
SEP 577 12.9726 582 9 0 " . " STANK 691 8. 2438 79" 0 e e.e 
SUMP 36 65.3894 593 0 e ii . " 
VRU 5 S.6HI 3 " " e.e 
WLINE 63 4. 4921 78 liJ " e.e 
WP ROD 155 Ill. 7613 2" " " ". " WINJ 2 l.SSH 3 iJ " 1. 5 
H/T 29" 21.1238 843 15 ii 2.0 
WTANK 2"8 18.93B8 792 0 " 2.0 
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0.8" 
9.00 
l.H 
4.50 
2. H 
3.25 

38-. iJS 
ii. 00 

85. 0B 
73.U 
75 .:09 
23.50 
53. :H 

iH.ae 
65.]iJil 

693 . ~0 

" . "" 1. "lrl 

"·"" l.IH 
5.H 
4.(ilS 
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88.25 
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3.!H 
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Obs county 

UI UltlOI 
l,946 LIA 

76 UllRIPOITID 
JI CHAVIS 

262 IDDI 
214 SAii JUAlf 
246 RIOARRIBA 

··;· .:·=··~ ;:··:. '":.i~~: ·.::- ~~· . ·~· . ·: : '' 

Table 3 

Median Background by Coanty 
Sequenced by Increastnq Median Dlfferenc~ 

(ttlczo-Re•/llr) 

lfev Mexico 

1s-.. 
Median Percentile , ... 

f tttt•••••• 
jttHe••ttt 
J UttttttttU 

l*'****•n•••• 
1··~················ , ......................... . 
----+---+---+---+---+---+---+--

2 f 6 8 11 12 14 

Median of Bactqroand Reading 
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LS 
5.1 
5.1 
6.1 
6.1 

u .• 
13.1 

1.5 
6.1 
7.1 
7.1 
I.I 

11.I 
13.I 

; . 
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' ,· : 

Obsns county 

188 EDDY 
198 .. LBA 
142 UNION 

23 UNREPORTED 

31J CHAVES 
162 EDDY 
246 RIO ARRIBA 
214 SAN JUAN 

6 UNION 
1,756 LEA 

53 UNREPORTED 

'l'able 2 

HedianDifference over Background by County 
Sequenced by Increasing Median Difference 

IMicro-Rems/Hrl 

New Mexico 

Hedi an 75i:.h 
DUfe!e·nce Percentile 

FACILITY: Gas Processing 

----------+---------+---------+---------+ 
1 2 '3 4 

Median of Difference over Background 

FACILITY: Production 

1 tttttttttt 
!****************************** 
----------+---.------+------- --+-- ---- ---+ 

1 2 3 4 

Median of Oif ference Over Backqround 
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".·e 
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8.8 
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Lii 
3.9 

" • iJ 
7.1 
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Table 1 

Difference of Maximum Reading over Background by Equipment 
Sequenced by Increasing Median Difference 

(Micro-Rems/Hr) 

New Mexico 

FACILITY: Gas Processinq 
Median 75~" 

Obsns Equipment Difference Percentile 

221 
7 

39 
24 
31 
22 
11 
19 

7 
3 

18 
17 
15 

·. 9 
11 

' l 

455 

256 
88 
13 
58 
15 

577 
691 

5 
63 

155 
2 

298 
36 

288 

2457 

COMPRESSOR 
DEHYDRATOR 
FRAC TOWER 
INLET SCRUBBER 
OTANK 
OTHER 
PPUHP 
SWEETENER 
CRYO UNIT 
PUMP 
REFRIGERATION 
PTANK 
OP UMP 
METER 
BOTTOMS PUMP 
PRODUCT LIN! 

Facility: 
FLIN.I 
MANIFOLD 
METER 
OTHER 
PUMP 
SEP 
STANK 
VRU 
WLINi 
WP ROD 
WlNJ 
H/T 
SUMP 
WTANK 

I* 
!**************************'******** 
-----+----+----+----+----+----+----+ 

118 211 388 4ii 511 611 781 

Median of Difference Over Background 

Production 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
-----+----+----+----+----+----+----+ 

181 281 311 418 SIB 611 711 
Median of Difference over Backqround 
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FIGURE 3 - DIFFERENCE OVER BACKGROUND 
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SUMMARY 

(Nev Mexico) 

I . All significant differences were equipment specific. 

The equipment with the most pronounced differences over background 
based on Median ranking are listed below in descending order. The 
difference is the excess of the reading over background: 

Equipment Median Difference 75•h Percentile 

Product line (1) {GP) 693 µR/hr 693 JJ,R/hr 

II. Union county had a very low background level, Lea, Chaves and Eddy were 
mid-range, and San Juan and Rio Arriba were high, 

III. Overall Summary 

ITEM No Median 75~h Pct. 98th Pct. Max Value 

1. statewide 
a. Background 2,912 5.i 7.i 18.f 27 
b. Max Reading · 2,912 7.IJ 11.i 21. IJ 851 
c. Difference 2,912 8." 3.8 15." 843 

2. Facility 
a. Background 

Gas Processing 455 1.5 7.S 7.1 7 
Production 2,457 5." 8.1 11.8 27 

b. Max Reading 
Gas Proce111inq 455 3.5 7.1 38." 751 
Production 2,457 7." 12.8 28.S 851 

c. Difference 
Gaa Proc:es&in9 455 II' I l,J 25. II 743 
Production 2,457 ILi 3. II 15.I 843 

NOTES: 1) All data are measured in micro-rems/hr 
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Equipment Ho 

Product1-on FaciUties 

HAMIFOLD 3 
OTHIR l 
PUHP 6 
SIP 13 
STAHK 2 
WLINI 2 
WTANK 3 

Appendix 1 

statistical Data by. Fac111ty and Equipment 
Difference ovet Background · 
- 1H1cr.o-Rems/Hr) 

Nebr·aska 

Averaqe -Maximum Minimum 25 ' Median 75 ' 

11.111111 9.9 • II " i1. fl 
11.988111 11 • 11 II 11 I 8." 
I.Hill II. 8 8 iJ " I. I 
2.98462 13.5 I I I 5.4 
1.88Ht l~I " I " I. I 
8.18111 , _- IL IJ 11 IJ • " . " ·11.111111 Iii.I " " 8 8.1 
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Table l 

Difference of Maximum Re!din9 over Background by Equipment 
Sequenced by Increasing Median Difference 

(Micro-Rems/Hr) 

Nebraska 

FACILITY: Production 
Median 75~" 

Obsns Equipment Difference Percentile 

3 
1 
f:i 

13 
2 
2 
3 

31J 

HAMIPOLD 
OTHIR 
PUMP 
SEP 
STAHK 
VLIH.I 
WTAMK 

-----+----+----+----+----+----+ 
llJ 28 31 41 SI 61 

Median of Difference Over Background 
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FIGURE 1 - MEDIAN BACKGROUND LEVELS 

MICRo-REMSAft c::::::J NO DA TA 
rsBBS8 !S.O - 9.0 

NEBRASKA 

lIIIJ] 0 - 2.33 
~ 9.0t - 14.0 

AMERICAN PETROLEUM INSTITUTE 
NATURALLY OCCURRIN& RADIOACTIVITY SURVEY 

~ 2.lM - ... 99 
- OVER 14.0 



!t 

SUHHAR:t 

(Nebraska) 

I. There were no significant differences between items of equipment. Al l 
readings were quite low. 

II. All data , came from Red Willow county which had a mid-range background 
level. 

lU. Overall Summary (There were no Gas Processing data) ' ' 

ITEM No Median 75~" Pct. 9St,.. Pct. Max Value 

Statewide : (Red Willow County) 

a. Background 
b. H:ax Reading 
c. Difference 

38 
38 
3S 

6.3 
6.3 
IL 8 

NOTE! All data are measured in micro-rems/hr 
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COUlf TY NO 

DAVSOll 53 
-1'ALLOll 341 
,pRAIRll 57 
llllllDAI 89 
GLACIBR 11 
ROSllUD 31 
VALLI! ltl 
ROOBVILT 11 

·.• , . . ::.· .. ::· : ' 11 : ..... . ">I·".,. •• ,, .• ~ ···':'· , •• ,,:_..-, .. ;.· ...... :·=• .·· - ••. ·.• .. ·~- •. •· 

Appendix 3 

statlstlcal Data on Backqround by County 
(Micro-Rem/Hr} 

, Montana 

AV!RAGI MAXIMUM KINI HUM PCT25 

7 .SHf 9 7 7 
7.3247 12 7 7 
7.1351 9 7 7 
8.49H 11 7 8 

'·'''' 9 9 9 
9.lffl 11 9 ' 8.7767 lf • 8 

11.lffl 12 11 11 
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MED PCT75 

7 8 
7 8 
7 7 
8 11 
9 9 
9 g 
9 g 

11 12 



FACILITY 

PROO 
PROD 
PROO 
PROD 
PROO 
PROD 
PROO 
PROD 

;. 

··• r 
: .... 

Appendix 2 

statlstlcal Data on Median Difference over Bact9round 
By raclllty and county 

tMlct~-R••/Hs) 

Montana 

COUftY NO AVBIAGI MAXIMUM MllillUll PCT25 MID 

DAVSOI SJ •~2453 11 • •••• • JM.LOW lU ...... • • .... ' .t 
· GLAClll · ll •••••• • • • • •••• • PRAIRll 57 ••• 351' l ' • .... :.. .I · 
IOSllUO 31 .• 1333'; 1 • .... I ' ' •• VALLIY 113 I 1777 5 • •••••• ... ; • 11 72 9111<· 228 ' • ·:·. l. 75 

..., , .. 
·•IOOSYILT . 21 

· sHD1~· 89 ,., 731i ~15 • 2 ~···· 
·.·. ··<31 
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lqulp•nt lo 

H/T 71 
MAlliroLD 5 
MITll 1 
Of HD 5 
SIP 481 
STMfl 53 

.VPROD 17 
SUMP • PUMP 11 
VIIJ 2 
WLIMI 3 
PLINI 4 
VTAlll 39 

, ... · .. ~ . . ...... . • • • •" I •· • ·.• • •" •• ••• ••" · ~ ' ··' >o•" • 

Appendix 1 

Statlstlcal Data by Facility and lqulpment 
Difference over Bactground 

(Mlcro-Re•/Hr) 

Montana 

Avera9e Kaxi11t1a Hlnlma PCT25 Median 

47 .761 615 • •••• ••• ••••• • • •••• ••• ••••• I •• •••• ••• 22 .411 112 • •••• .... 
1.131 11 I •••• • ••• 
5.189 35 I •••• ••• 1 .. 111 11 I •••• ••• 27.125 92 I 1.25 l.I 

24.191 92 • •••• 12.1 
u.111 36 • •••• u.1 
41.667 92 2 2.11 2a.1 
53.751 152 ~ ll.25 23.5 

121.436 371 • •••• 92.1 
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PCT75 

I.I • •• ••• 56.1 
••• '·' ••• 75.1 

42.1 
36.1 
92.1 

121.5 
212.1 



"· 

! 

·,., 
I • ' 

Obsns County 

53 
341 

57 
89 

' 11 
31 

11_3 .. 
u.·•. 

'·· ;, 

DlVSOI 
FALLOI 
PWRII· 
s•io.-
GLACIBR 
ROSIBUD. 
VALLIY . 
ROOSVILT · 

Table 3 

Med l .an JAci.C)zound by County 
Sequenced by Increasln9 Median Difference 

'Mlcro-Re .. /HrJ · 

· jHtHtttt.tHH 

'****'********* ••••••••••••••• 
ti••············· 

Montana 

, .................. . 
J••·············~·· , ................. . 
J ltlltttttttttt'ttttHH• 

: ----+---+-.0:-t---+---f;..:--+---+-~-·+'"'--+ 
2 4 6 8 11f . 12 14 ;:'. i;:t', ', '11 

. 1; . " ~ !:E' .... :: 
Median of Ba.ctgr&und ReadliliCJ . . 

-129-

75t:n 
Median Percentile 

'·• 7.t 
7.1 
••• 9 .•• 
9.1. 
9 •.• 

lLt• 

8 ••• 

••• 7.1 
11.1 

. ,,~. 

'·;· 9.1. 
· .. ·1'2.1. 



_.·:., ,., . ·: . . · .. :· .~ .:I ' . . :· ·' .. 

Table 2 

Kedlan Dlfterence over Backqround by County 
Sequenced by Increaal119 Nedl•n Dlffetence 

(Mlcto-R••/Hr> 

Montana 

FACILITY: Production 

Omna County 

53 DAVSOI 
341 rALLOI 
11 GLACJll 
57 PIAJlll 
31 ROllBUD 

113 VALLI! 
11 ROOSBVBLT 
89 SHllIDMf 

Median 7511: .. 
Diffe~ence Percentile 

, .........•....•.••.•...•.••• , ..............................••...••••• 
----+---+---·---+---·---·---+---+---+---+--

3 6 9 12 lS 18 21 24 27 31 

Median of Difference Over Bllckqto~nd 
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••• ••• ••• I.I 
••• I.I 

21.1 
31.I 

••• • •• ••• ••• I.I 
••• 164.3 

121.5 



Obsns 

71 . 
s 
l 
s 

481 
53. 
17 . 
8 

11 
2 
3 .. 

39 

1'able l 

Difference of M1xiau11 Readlftf over Bac:t9roand by lqaipment 
Sequenced by Incre••lnq lledi~n Difference 

fMiero-Re•/Hr) 

Hontana 

FACILltY: Productlon 
Median 75'= ... 

lquipilent 

HIT 
tWUPOLD 
tllTll. 
OTH11·· 
SIP· .. 
STAB . 
WIOD 
SUMP · ·· 

. · PUMP·· 
. ' VIMJ 

VLlll 
rLIMI 
·ftAft 

Difference Percentile 
I 
r 
I 
I 
I 
I 
I 
I 
JU 
JHUU , ......... .. 
·········••**• .. 1**911Ha1•1ttt. 
J 1818tttltl'l'l'i'lltl********ttl'H ttta-lt Httllll'tt 

· •~1 . 

••• •••• ••• ••• l :,;I 
. ':l ·.t 

:;.')i:.I 
! ,.._ .. · •.. 

··: ·. '..£< •. 

U.f 
21·.1 
2•.S 
92·• 

. ·-·----+----+---..:+---..;+----+··--+----+----+----+-
11 21 31 41 51 61 71 81 91 

Median of Dlf ference oveE Bactqround 
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MI CAD-RENS/HR 

MONTANA 
PRODUCTION FACILITIES 

c=:J ND DATA 
~2-SS 

[[III] BELOW .8 
~ 33.01 - 245 

AMEHICAN PETAOLEt.iM INSTITUTE 
NA.Tu:IALL.Y OCCURRING RADIOACTIVITY SURVEY 

8;2::~a .a - 1.es 
-OVER 245 



I ..... 
N 
U1 
I 

-

FIGURE 1 - ME'DIAN13ACKGR~OUND LEVELS 

MICAO-fEMS/HR c:::::J NO DA TA 
mS8 ts.O - 9.0 

.:c. -·. .. --.~ 

MONTANA 

mm o.,.. 2.3S 
~ 9.01 - :t4.0 

. ~ . :·-;':.: "7°"""':· _;:,:~---~--·,·:::-· -:~ .:.,:..:..,..... ..,.-- . . 

·:. ~ -:3· MUtc~u ... :PEfA~~{!NtiTtTUTe 
NATURALLY OCCURRING RADIOACTIVITY SURVEY 

W%2J 2.s4 - 4.9s 
- OVER 14.0 



SUMMARY 

(Montana) 

I. All of the reported readings in Montana were from Production Facilities. 
All significant differences were due to Water Tank readings in Sheridan 
county. This item of equipment is noted below: 

Equipment Median Difference 75tn Percentile 

Water Tank (Prodnl 92 µR/hr 212 µR/hr 

II. All counties had mid-range background levels except Roosevelt which was 
high. 

III. Overall Summary {Production Facilities l 

ITEM No Median 75tn Pct. 99th Pct. Max Value 

Statewide 
a. Background 788 7.8 8.8 HI .II 12 
b. Kax Reading 799 a.e 9.1 15'" 625 
c. Difference 7'18 '"" 9.8 5. 9 615 

NOTE: All data are measured in micro-rems/hr 
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COUNTY 

JBFFBRSOK 
JEFFERS OM DAVIS 
SMITH 
LIM COL" 
CLARK I 
RINDS 
JASPIR 
JOHBS 
KARlOH. · .. 
PEARL RiVIR 
PIKE 

. . RAHKII( 
· ·'FRAitkLlM 
· AIUTI 

ADAH'S 
WAYlfB 
LAMAR-

.: ... PIRRY 
WALTHl\LL 

!· •• 

. . 

· t~ . ' 

. .. . . '.~· _·._:: ... 
-~; .· 

Appendix 3 

Statistical Oata on Background by County 
(Micro-Rems/Hr) 

M't:ssbis':ippi · . 

HO AVIRAGB MAXIMUM MINIHUK PCT25 

23 9.9652 l7.9 3.5 3.5 
11 ... 7 .1818 11.1 4.1 .... 
94 · 4. 36'11 5.i 4.1 4. II 
12 4.5Hf 5.1 4 ~' .... 

lH 6.95111 : is.I 3•1 3.11 
45 4 .-6'889 s.• ••• • 4 .• 1 
83 6.9159 15.i 4il' s ~ e 

232 5.12511 '' 15,:1 .... 4~• 
152 6)9131 · . 15 ., 9 4.1 5; IJ 

4 . $. ~Hll 

~·· 
5 .. 1 5~1 
S~: ·f S~I l 5.1fHll . s~• 

··14 4~:51lf 5~8 ... -11 . 
· -~· iJ ·5.,:5111 · s~s S:~ 5 5.5 

" 

3 7.881i· 7 .i' 7~. 1 7·~1 · 
18 8.;U67 8.5 7 ,. II 8.S 
Sf lil~. :.'1141 22.2 l '•·S 3.5 
16 i :tL:2slll1· ·. 

i.3 ~··· 6 ::· ~ ua ... 
5 is:.!t•H · is~• is,~• 15~8 

11 Jj5,,jfllf· 1:5,,JI 1$~1 1s-. 1 
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HID PCT7S 

3.S 17.9 
4.-1 .. 11.I 
4. II 5. II 
4. 5· 5.1 
5.11 9.s 
s .. a 5._I 
5.t s .. 1 · 
5.1 s.a 
5·. I 9 .• 11 
:S.11· 5. 1. 
5.1 s.:a 
:s.1 5.:8 
·s.s 5; •. 5 
7.1 7.·8 
8.;~ &.5 

11 •. 1 15.8 
11~5 13.·I 
15.t is·W;• 
15.t 15~' '· 
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Appendix 2 

Statistical Data on Median DUference over Background 
By Facility and County 

(Hicro-Re118/Hr) 

Mississippi 

FACILITY COUNTY NO AVIRAGI HAXIHUM MINIMUM PCT25 MED 

GP CLARK& 3 8.tH I.I I I.II I.I 
GP AMITE l 38.HI 38. II 38 38.U 38.I 

PROD ADAMS 18 1.251 18. s I 8.118 8.8 
PROO CLARK& 97 8.889 21.I I 1.18 I.I 
PROO FRAHKLIM 23 11.357 2.8 • 1.H ·I. I 
PROD JEFflRSOM 23 U.113 125.5 fl I.II " .. PROD WAY NB 64 85.112 1591.I I II.II ••• PROD JABPBR 83 35.663 585.IJ •• l.H 1.1 
PROD PIKI 1 11.111 11.I 11 11.H 11.8 
PROO AKITI 2 23.111 28.I 18 18. Ill 23.1 
PROD JONIS 232 lU.267 2292.I I 7.IH 29.8 
PROD P!RlY 5 35. Ill 85.I ' 8.H 35.8 
PROD MARION 152 175.319 U91.I I 9.H f5. ,. 
PROO JEPPERSON DAVIS 11 68.182 116.I u 26.tJI S6.I 
PROD PIARL RIVIR 4 158.251 ns. • 25 27.91 5.6.5 
PROD LINCOLN 12 682 .833 2996.I 14 21. 25 U.I 
PROD SHI TH 94 188.968 1995.8 1 25.SI 95.1 
PROD WALTHALL 11 245.HI 1385.I 45 9.5. tll 11;5. I 
PROD LAMAR 16 363.125 1887 .I 15 55.25 141.5 

PCT75 

i.H 
38.1111 

1.25 
.1.H 
I.St 
9.U 

28.87 
16.H 
11.11 
28.11 

135.75 
71.H 

lU.HI 
U6.H 
391. 25 . 
97t.tl . 
195.H 
185.H 
624. 58 

PROD RANK IM 14 819.HI 3Jj6.8 25 88.51 211~• 1195.11 
PROD HIMDS 45 645.411 2995.I 15 95.H 345.1 995.81 

-122-



Appendix l 

Statistical Data by Facility and Equipment 
Difference Over Backqround · 

(Hicto-Reie/Hr.) · 

Hil!l.S iss lppi 

.Equipment No. Averaqe Maxiaua Mlnimua 25 \ Median 75 \ 

Gas Processing facilities 

COKPRISSott' 
IRLIT SCRUBBU 

3 
l 

et@uc:tldn racUities 

PUHP . 
STDK 
SlJMP 
OTHiR' 
~ROD 
W'l'AlfK' 
MAKIPOLD , .· I SIP. ·== 

WINJ 
H/T . \ 
WLIJI.'.,: : . 
FLU& :' ' . 

:!i 

, : 1 

13 
111 
·l 
92 

'' ; 124 
' 1~3 

72 
, .. ,168 

.::,;: -1'~: 
'' 12 

:;· '13 
·: ··i 

.i, ·«:· 

I 
38 

35.J'8S 
37.671 
I.ill 

47. 4'4' 
83. 2.u 

141. 731 
177 .833 
229 .1J2 ' 
69.181 

312.988 
:112.325 
'141.1117 

I 
38 

2Js 
585 ·• 59'$ 

1196 
1995 
2995 
4491' 

245 ,' 
2995'' 

24.s .. :. 
84-3 ' 

' ' 
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I 
38 

". " I. Iii 
I.I 
1.i 
I.I 
•• If " .. ••• 8.1 

':1.8 
1. 7 
I. 8 

" 38 • 38 • 38 

1.811 I.I 42.St 
1.811- I.I 21.11 
••••• ••• • ••• 
••••• 5.1 33.75 3.HI "' 12.5 . 76.11 

••••• -23.1 . 145.11 U.111· •.' 33.1 96.H 

+:~i tf ~H , : ~:u: 
47 .511·. 1 •• 185. I . . 135.H 
12. SH .. 'JiH•I : . :: 133.H 

. i I 
' .. ·. :,!·': 

:: ': 



Obs County 

23 JEFFERSON 

.. .. ·· ~ ·. • ·"" . ; •_._, .• ·.~·.'.~.' ,:;: .;~ '. I ! ··:' ' ., ,. ,., . .. · . ·.;· .. ·· • ::: •.-,,· ;;·~· ."." ,. ~.:'.·'' ! •' ·;,. '.• 

Table 3 

Median Background by county 
Sequenced by Increasinq Median Difference 

(Micro-Rems/Hr) 

Hiss i:!:s i pp 1 

11 JEFF!RSON DAVIS 
94 SMITH 

I"***** I****•••• , ......... .. 
12 LINCOLN 

11J81 CLARK.I 
45 HINDS 
83 JASPER 

232 JONIS 
152 MARION 

4 PIARL Rl VU 
1 PIKB 

14 RAliKill 
23 FRABKLIM 

3 NUTI 
18 ADAMS 
64 VAYMI 
16 LAMAR 

5 PERRY 
11 WALTHALL 

l******U* 1•••••***** 
I********** , .......•.• 
t•********* 
I***••*-*** 
I t••tt***** , ••..•...•. 
I••*•****** , •••........ 
j tttttttttttU• 

!*******•********* , ..................... . , ...................... . , .............................. . , .............................. . 
----+---+---+---+---+---+---+---+---+-

2 4 6 8 11 12 14 16 l~ 

MIDI.AK or BKGRHD 
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75e:h 
Median Percentile 

3.5 
4. Ii 
4." 
4.5 
5.1 
5.1 
5.1 
5.1 
5.1 
5.1 
5.1 
5.1 
5.5 
7.1 
8.5 

11.I 
11.5 . 
15.1 
is.a 

17.9 
11. If 

5.8 
5.1 
9.1 
5.1 
8.1 
5.1 
9.1 
5.1 
5.1 
5.1 
5.5 
7.8 
8.5 

15.8 
13.1 
15.1 
lS •. I 
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Table 2 

Median Difference Over Background by County 
SeqQenced by Incre~slnq . Median Difference 

<Hlcro-Rem/Hrl 

Miss lss lppi 

.FACILITY: Gas Processin9 

Median 75~" 
Obsns County Difhrence· Percentile 

18 
97 
23 
23 
64 
·83 

1 
2 

232 
5 

152 
11 

4 
12 
9 • 11 
l& 
1:4 
45 

3 CLARKE 
l AKITB 

' 1·.;9 
I***'* . J8.8 
----+---+---+---+---t---t---+--~·---+---+---+--

31 61f 9lf 128 15fil 188 211 241 278 31111 338 .' ' 

Median of Difference Over Background 

·:-:· 

FACILITY: Production 

. ~:~~IM : . ',:,! 
JIFFERSON I •• 
VAY MB I I 
JASPIR I l 
PIKE I* 11 
AKITI jttt 23 
JOMES I**•* 29 
PERRY lttttt 35 
MARION jtttttt 45 
JBPFERSOH DAVISI******* 56 
PBARL RIVBR ! 'll'-HnUt 56 
LIHCOLI jz~~$•ttt 61 
SMITH !************* 95 
WALTHALL I ttttatsuutut 115 

·LAMAR t uutututttttttu Ut 
IAIKltf 1 uuuutHttttUttttttttu 211 
HINDS ltttttltttttttttttt•************'************** 345 

----+---+---+---+---+---+---+---+---+---+---+--
31 61 99 121 151 181 211 241 271 311 331 

Median of Difference Ovet Background 
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" 38 

1.3 
liJ. 9 
". 5 
~L4 

28.9 
l~ .• 
11.1 
28.i 

135.8 
71.1 

1.41.1 
lH.8 
391.3 
971.1 
195.1 
l85 .• I 
624.5 

18'5.I 
9'95 .11 
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Table 1 

Difference of Maximum Readinq over Backqround by Equipment 
sequenced by Increasing Median Difference 

(Hlcro-Reu/HrJ 

Mississippi 

FACILITY: Ga~ Processinq 
Median 75u 

Obsns Equipment Difference Percentile 

3 COMPRESSOR 
I 
I 

1 INL.BT SCRUBBER I**************•**** 
I.I 

38." 

4 

13 PUMP 
l ,ll STAllK 

1 SUMP 
92 OTHBR 

12-4 WPIOD 
· 14 3 WT AllK 

72 HAMIFOLD 
168 SIP 
11 VINJ 

158 H/T 
·· 12 WLINI 

13 FLINI 

-----+----+----+----+----+----+----+ 
18 21 31 48 58 61 71 

Hedian of Difference Over Backqround 

FACILITY~ Production 

, .... 
I****** 
I utt••****** 
I**'*********•**** , ................. . 
l*******•****•••••tttttt , .................................... . 
1······················••**************************** 
l'*******************'***********************•••••ttt 
-----+----+----+----+----+----+----+----+----+----i·---

11 21 31 41 SI 61 71 81 91 l~I 

Median of Difference over Background 
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••• 8. II 
II.I 
5.1 

12.s 
23.1 
33.IJ 
36.1 
45.1 
74.1 

HIS.I 
186. IJ 

" . " 38 .11 

.f 2. 5 
21.l 
I.I 

33.8 
76,I 

US.I 
96.1 

136.1 
9·1.1 

387.5 
135.1 
133 •• 
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FIGURE 3 DIFFEREN~CE OVER BACKGROUND 
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FIGURE 2 - DIFFERENCE OVER BACKGROUND 
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SUMMARY 

(MiSsis8ippi) 

I. All significant differences were equipment specific. 

The equipment with the most pronounced differences over background 
based on Median rankinq are listed b~low in descending order. The 
difference ls the excess of the reading over background; 

Equipment Median Difference 75 ... ,. Percentile 

l. Flow Line {Prod) 1116 µR/hr 13.3. 8 µR/h.t 
2. Water Line (Prod) us 135.8 
3. Heater Treater (Prod) 74 387.5 
4. Injection Well (Prod) 45 98.8 
5. Inlet Scrubber {GP) 38 38." 
6. separator (Prod) J6 136.8 
7 Manifold (Prod) 33 96." 

II. Jet- ~ :son, Jefferson Davis, Smith, and Lincoln counties had low 
backqround levels. The remaininq ones were mid-ran9e except for Wayne, 
Lamar, Perry, and Yaltham which were high. 

III. overall summary 

ITEM Ho Median 75'=,. Pct. 981t,. Pct. Max Value 

1. Statevide 
a. Background 911 5." 8." 15 "" 22 
b, Max Reading 911 25.S 129.1 UIJ..i 4, 58" 
c. Difference 911 21." 115.1 395.8 ~,491 

2. Facility 
a. Backqround 

Gas Processing 4 6.8 7.1 7.1 7 
Production 917 5." 8.1 15.S 22 

b. Max Reading 
Gas Processing .. 6.1 35.5 45.1 45 
Production 917 25.S 1211.I 412.liJ 4,588 

c. Difference 
Gas Processing 4 8.S 28.5 38.f 38 
Production 911 28.1 115.8 398.11 4,491 

NOTES: l) All data are measured ln micro-rems/hr 

2) The apparent differences between facilities are due to the 
specific items of equipment llsted ln Section I above. 
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COUllTY 

ANTRIM 
CRAWFORD ... · 
GRANO TR.AVIRSB 
KALKASKA · 
OTSIGO . . 
UMRIPORTID 
CALHOUlf 
EATON 
INGHAM 

AppendU. 3 

Statistical Data on Background by County 
(Hicro-Reu/Hr) 

·Kichi9an 

MO AVIRAGB MAXIMUM HilUMUH PCT25' 

ll 8, JIHI 9.3 ". 3 1.3 
19 1 . .fHH ". 4 t.4 I. 4 
26 8.36154 I ·. 4 9.3 t.3 
82 "· 35488 1.4 1.3 1.3 
111 Iii• 88HI 1.8 II. 8 1.8 
49 3.64286 4,8 1.5 4 .• 1 

226 5~6806 U:.I 3.J :. 5 ;" 
48 .. 6."2183 9: •. 11 .·· .4 .1 .. 

' ~ 
s .•• .. 

225 6.11422 .. . 11~8 ... . ·JAi '. , ·s.1 
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MED PCT75 

1.3 1.3 
1,4 1.4 
1.4 1.4 
1.4 11.4 
II. 8 1.8 
·4. I 4.1 
5.1 6.1 
.6 .. 1 1,j 
6.1 7.1 


