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PREFACE

NATURALLY OCCURRING RADIOACTIVE MATERIALS
iN

PETROLEUM PRODUCING AND_ GAS PROCESSING FACILITIES

The presence of naturally occurring radiocactive materials (NORM) in
oil and gas producing operations has been recognized since the early
1930s when slightly elevated radium levels were detected in Russian
cil fields. Over the years, scientists have studied various aspects
of low level radiation from NORM associated with oil and gas produc-
tion. Recently, in 1981, scale produced on large platforms located
in the North Sea was found to contain NORM at measurable levels. 1In
the United States, the issue of NORM in mineral scale deposits gained
industry and government attention in 1986. During routine work on a
well in Mississippi, barium sulfate scale deposited in preduction
tubing was found to contain measurable quantities of NORM. Industry
- responded by 1) notifying appropriate state agencies and the
Mid-Continent 0il & Gas Association, 2) initiating field surveys to
locate the occurrence of NORM, 3} informing other o¢il and gas opera-
tors, employees, and contractors, 4) initiating training programs,
and 5) reviewing operating practices. '

The Mid-Continent 0il & Gas Association in Mississippi was estab-
lished as a clearing house for information on NORM, initially coor-
dinating field survey activities and outlining field handling
guidelines. The American Petroleum Institute began coordinating
action on the NORM issue at the national level beginning in late
1986. The following API-sponsored report by Dr. Gordon Otto of the
University of Houston defines the general occurrence of NORM in the
United States based on a statistical analysis of gamma measurements
taken external to certain petroleum producing and gas processing
equipment. While not exhaustive, the data base is large and indi-
cates that NORM is not everywhere in the "oil patch," and is
generally limited to certain geographical areas. In fact, since much
of the data were collected at sites which were suspected of some
radicactivity, the magnitude of occurrence is likely to ke
overstated.

Health, safety and environmental impact issues associated with NORM
occurrence, while not addressed in Dr. Otto’s report, are met by
industry through the use of traditional industrial hygiene practices
and work procedures since most oil and gas NORM resides inside of
closed steel vessels and pipes. Additionally, the quantity of NORM
at any given work location is generally very small, and radiation
levels are low when compared with background levels. NORM exists on
the inner surfaces of some o0il and gas equipment, generally in the
following forms:



ated with il :and: gas?

n Radium 226 and Radium 228 - co-precipitated in some mineral
scales.

[ Lead 210 films in gas processing equipment, primarily propane
and ethane pumps.

m Radon gas ¢o¢prodﬂced'with natural gas.

The exposure to NORM of most concern in oil and gas operations is by
ingestion and inhalation which is prevented utilizing work procedures
routinely used for protection of other risks. Exposure to NORM is
only onhe of several rlsks which must be dealt with in oil and gas
producing operatlons. Equlpment which may contain small quant;t;es

of NORM alsoc contains, large quantities of hydrocarbons which may in
~turn .contain carbon dioxide and/or hydrogen sulfide. _Because of the
existence of these materials in the cilfield, 1ndustr1al hygiene .

practices aimed. at protectlng agalnst their hazards have long been in
place and 1nclude.' , : .

.l3_ Purglng of vessels prlor to entry.

[ | Use of- respirators and breathlng apparatus ‘while. worklng 1n51de
of vessels.' : v P ‘ .

" Use'of maSks'whiie peffbrﬁingﬁgfiﬁ&ing and bhippingﬁépéra£iohs.

| Utilization of protective clothing, including gloves, and the
prohlbltlon of eatlng, smoking, or chew1ng around open equlp-
ment.;; L .

NORM is w1dely dispersed in: the earth's crust, ‘and some. industries,
of nece551ty, concentrate NORM pursuant to the primary function.
This occurs ‘in. the mining of uranium and cettain other minerals...the
productlon of some fertilizers...and in other very legitimate. com-
mercial undertakings. . NORM derived from produ01ng 0il and gas is not
generally concentrated; it is of very. low specific activity; and oil
and gas well locations are typlcally widespread, thus, a natural
dispersion of oilfield NORM 15 ma;ntalned. The small quantltles wof
NORM produdéd at only a few relptively remote sites constitutes no
appreclable addition to naturali radiation background levels. : The
following repdrt by Dr. otto presents information on the qeographlcal

occurrence of oilfield NORM,. refating it to natural radiation back-

ground levels, and polnts toward further understanding of why. there
are noknown NORM env1ronmenta1 health . or safety concerns assoc1-
'productiop 51tes.- . : :

ﬁn/ I. c Martln
i Chairman - APIT Commlttee en NORM
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A NATIONAL SURVEY ON
NATURALLY OCCURRING RADIOACTIVE MATERIALS {NORM)
IN PETROLEUM PRODUCING AND GAS PROCESSING FACILITIES

I. Introduction

The data summarized in this report is a compilation of over 36,000
individual observations submitted by a number of participating petroleum
companies using similar equipment and collection protocols (see Section VIII).
The purpose of the study was 1) to identify the geographic areas of producing
and gas processing facilities {gas plants) which have the greatest occurrence
of NORM and 2) to identify items of equipment at these facilities which have
the highest NORM activity levels.

Results are first reported on a national basis so that the general
patterns in background levels and the excess radicactivity over background for
both types of facilities can be seen in geographic perspective. NORM activity
levels are reported in this study in micro-rems/hr. In addition to geographic
studies at the county, state and national level of aggregation, there are also
summaries by item of equipment for each state and the total U.S.

I1. Summary of Results

Section VI - National! Summary contains figures, tables and appendices for
the total U.S. This study consists of 36,890 observations collected in twenty
states and two offshore areas. The geographical distribution of the survey
points is shown in Figure 1 and includes both oil/gas producing equipment
{33,042 readings) and gas processing equipment (3,848 readings). Figures 1A
and 18 illustrate survey distribution for gas processing and oil/gas producing
equipment respectively. The size of the data base is impressive. However,
results must be used with some caution . in evaluating state or local
environmental conditions for reasons described in Section III.

: Figure 2 illustrates median background levels and Figures 3 and 4
illustrate median activity levels over background for gas processing and
0il/gas production facilities respectively. The 5th, 25th, 75th and 95th
percentile points of the pationally aggregated data were used to define five
categories for tabulation and mapping of both the background levels and the
differences over background. In developing these categories, offshore data
was deleted from the background compilation due to the abnormaily low
background provided by the marine environment. Likewise, equipment
observations which were not above background were deleted from the differences
compilation due to the large number of "zero" values. This is discussed
further in Section IV. The median values for background and differences are
shown on the next page for the five categories. These values are reported in
the National Summary and were used to classify equipment, counties and states
in the State Summaries. _ :



Definition Background Differences

Category {National) —_MRZhr —_MR/hr
1 Lowest 5% 0.00 - 2.33 0.00 - 0.80
2 Next 20% 2.34 - 4.99 0.81 - 1.99
3 Middle 50% 5.00 - 9.00 2.00 - 33.00
4 Next- 20% - 9.01 - 14.00 33.01 - 245.00
5 H1ghest 5% over 14, 00; over - 245.00

‘NORM act1v1ty levels ‘showed wide var1ab111ty, both geograph1cally and
between items of equipment in the same geographic area. As shown on Figure 2,
lower background levels tend to occur offshore and near the coast. The
Midwest and Rocky Mountain areas tend “to ‘have higher batkground levels.
Background levels are not related to the equipment readings. Several- areas of
Colorado, Wyoming and Utah, for example, hagd high background Tevels :and very
few equipment readings- above background. “This can be’ seen by compar1ng the
. background . Tevels shown in Figure 2 with the difference over hackground 1eve]s

-1n F1gures 3. and 4* B . _ L o .

The geographicwareas with the highest equipment read1hgs “drb the' e
gulf coast crescent {Florida panhandle to. Brownsville, Texas), the northeast
Texas crescent, southeast [1Tinois and a few counties in southern;Kensas
These. are shown in F1gures 3 and 4. for. gas process1ng -and - production
- facilities,.- respectively. The- eastern gu1f coast from Mississippii to.the
" ‘Florida panhandle has the h1ghest cen51stent NORH act1v1ty Ievels Surveyed in

»the ent1re|Un1ted States ' o . L T

ble Tustw ct1v1ty Tevéls - over " Background:; .

E apprex1mateTj 15-=d1fferent types.'of ‘equipment 'for both.gas ;processing - and
- production. fac111t1es "NORM act1V1ty levels téend to be highbr in specific
types vof equipment..  Gas process1ng facilities having the highest. Tevels are
reflux pumps, . prepane ‘pumps’ and tanks, -other pumps and product lines. Water
handiing equipment in.the productipn Facilt 75 L pefiibits the, greatest
NORM;activity Tevels Details on%éqﬁipment @ pfavided pn the nat10na1
:summery 1n.thewrep,, I - :

»;:il
gabo

Ahen . located I-3 . are

tends to have highe .act1V1ty Xevels_than the water hand11ng equ1pment in the

produc1ng facilitiesii  Thi gen in the state summaries by comparing
' ¥ f fac111ties 1n the same ceunty* .

The data were suppltied by & number of hajo

readings made on their own equ1pment under a common protoc01 using a s1m11ar
type ,of scintillation detector.’ Calibration was done_ in. accordance with the
manufacturer s specifications by all part1c1pants Thus ‘this. data base
représents the most . comprehensive and: consistent set.of: NORM . dataf'VEJIab1e
for pétroleum operations However, muah of theidata were co]1ectedf ;
which were suspected of exhibiting some - degree of radioactivity.. Hence, the
data’ is not typical -of ‘a randomly chasen: s1te and -tends to: overstate the
magnitude of NORM occurrence.




The data were not collected in statistically designed sampling plans and
hence there is no scientific basis for extrapolating the results to unsurveyed
areas of petroleum production/gas processing. The number of_observations from
gas processing and producing equipment for a given gquraph1q area may not be
proportional to the actual amount of operational equ1pment in the area. ;n
addition to the lack of proportionality between egquipment types, there is
dis-proportionality in the representation among counties in the same state and
‘between the states themselves. Many counties with 011 and gas operations have
no data reported and many others have only a single observation. The entire
states of Kentucky and Nebraska have 21 and 30 observations respectively. All
of the Nebraska data comes from a single county on its southern border and the
Kentucky data is all from two counties on the western border with I1linois.

Readers should consider the sample size which is reported along with the
NORM statistics. The reliability of statistical results are also related to
the sample sizes collected. In many cases seemingly large NORM readings
(relative to other such readings) for a county or item of equipment in a state
may be the result of a single chservation or a small group of observations
taken at the same location.

" IV. Additional Considerations

Since the survey was not conducted under statistically contrelled
conditions, interpretation of the results become difficult when the data are
aggregated across dis-similar areas with different sample sizes and different
potential for NORM activity levels in the equipment. In particular, a large
number of low readings from benign areas may "average out" and thus minimize
the influence of a smaller number of high readings.

One approach to this problem is to examine two different sets of
statistics: 1) using all of the observations and 2) the tabulation of only
those which are above background. The latter approach filters out the large
number of "zero" values ({relative to difference over background) which
constitute 64.3% of the gas processing data and 56.9% of the production data.
The first approach focuses on the overall result and the second focuses on
conditions in only those cases where NORM was found to be present. The first
approach tends to understate the median activity levels and the second tends
to overstate  the occurrence of NORM and activity levels if viewed as the
"average" case.

The national summaries were prepared using both approaches. Table 1 and
Appendix 1 show the summary by equipment types for all observations and Table
2 and Appendix 2 show the results for the non-zero differences only. Table 2
is more useful for identifying the items of equipment which are most Tikely to
have higher NORM activity levels.

Table 3 constructs an "incidence” measure for each state which is an
alternative statistical method of comparing NORM occurrence by providing a
ranking in terms of both frequency of occurrence and intensity of activity
Tevels., This index is the product of the percentage of above-background
readings times the median value of the above-background observations. From
Table 3 we see that Alabama/Florida and Mississippi have a much higher
incidence measure than any other states with ITlinois not too far behind. The
Texas coast, Alaska and Kentucky form the next grouping.



L 'G1dssary

The data was collected using abbreV1at1ons for the equ1pment types
surveyed‘ The glossary of abbrev1at1ons used is g1ven below ‘

A Gas ProcesS1ng Equ1pment (GP)

Pumps: transferr1ng 11qu1ds from the bottoms of
towers.

1. B@TTOMS PUMP

2."COMPRESSOR - Compressors and aSSOC1ated eqU1pment This
includes. compressors located on. the lease,
3. CRYQO UNIT - AT equ1pment assoc1ated w1th the cryog”h1c .
Lo process:. o
4. DEHYDRATOR - -“Dehydrat1on equ1pment to 1nc1udé“61y00” "EG; dn:
oo o uTEC systems, et o o
5. -FRAC' TOWER-- - - Al processitowersdnd.columns.: o
6. INLET SCRUBBER - Inlet- scrubbers, separators, fw .7 This
- includes those located on the lease.
7. METER L -JA11lmeter1ng eguipment "to include; meters, meter
: _runs, screens, strainers, F11tersu ete..
| ~ 8. OPUMP < Aot ' T |
! 9. OTANK
? 10. OTHER
11. PPUMP
12. PTANK

i 13. PRODUCT LINE
? 14. REFLUX PUMP -
15. REFRIGERATION

1&;QSHEETENER  3 JE

gefp;’an system
E’eetenihg equﬁpment to 1n¢1ude amine

. H/T

. MANIFOLD
. OTHER

. PUMP
’SEP

. STANK
SUMP

. VRU

. WINJ

. WOTHER
. ‘WPROD -
. WLINE

. WTANK

C .

P st i ok ek
G OO 00~ OO ) N



VI. National Summary

Overview

Differences in Equipment (all observations)

The equipment with the most pronounced differences over background
based on Median ranking are listed below in descending order. The
difference is the =2xcess of the reading over background using all
observations:

Equipment Median Difference 75%" Percentile
1. Reflux Pumps (GP) 52.7 uR/hr 242.0 uR/hr
2. Propane Pumps (GP) 15.8 1.8
3. Propane Tanks (GP) 9.8 45.8
II. Differences in Equipment (obsexvations in excess of background}
A second way of lobkiug at the data is to exclude all values which
were at or below background and focus on what happens when NORM is
detected.
The equipment with the most pronounced dlfferences over background
based on Median ranking are listed below in descending order. The
difference s the excess of the reading over background using only
those observations ln excess of backgzound:
s
Bquipment Over Median Difference 75%» Percentile
1. Reflux Pumps (GP} 86.4 76.8 MR/ar 291.9 uR/hr
2. Plow Line (Prod) 24.8 42.9 112.9
J. Pump (GP) 66.7 8.4 73.9
4. Product Line (GP} 56.1 5.9 114.5
5. Water Line (Prod) 51.6 34,6 194.9
6. Propane Pumps (GP) T4.7 31.8 917.5
7. Other Pump  (GP) 49,1 27.8 96.3
8. Propane Tanks (GP) 72.6 25.90 65.7
9. Injection Well(Prod) 49.9 20.8 56.3
I1I. Overall Summary
1. Nationwide (all Obsns)
ITEM No 5%r Pet. 25%" pct. Median 15%® Pct. 95t» Pct.
(low) (=======- rid-range ------~ ) {high}
a. Background®” 33978 2.3 5.8 7.9 9.4 14.0
b. Max Reading 36894 1.5 6.0 9.9 13.9 114.8
c. Difference 36894 8.8 i.g 2.8 4.8 184.5
" On-shore backgrounds only. Based on these numbers, back-



.grounds for each county were classified if their median values ware
below 2.34 (very low), between 2.34 and 5.99 (low), between 5.9 and 9.9
(mid-range), between 9.21 and 14.€ (high) and above 14.4 (very high).

2. Nationwide (observations over background only)

ITEM No  5%m pct., 25%" Pct. Medlam  75% pct. 95t» pet.
' ' (low) = {(-=----- mid-range -=----- ) (high)
Difference 15639 8.8 2.6 6.8 338 245.8

~ This distribution was used to classify all difference readings (by county
or equipment) as very low ( < 8.8), low (.8 - 1.99), mid-zrange {2.8-33.4),
high (33.01 - 245) and very high (above 245),
3. Facility

CITEM No  5%=m pct. 25" Pct. Median 75%» pet, 95¢" Pct,
- {low)  ({-=--m-- mid-range ~-----=) (high)

Difference (All observations)

Gas Processing 3ge4 8.9 g.a 9.9 3.0 95.8

Production 33@2¢ 9.9 é.0 9.9 4.9 145.9
Difference {Observations in excess of background)

Gas Processing 1379 6.8 2.9 9.4 6.9 261.9

Production 14259 6.8 2.9 6.8 31.9 245.9

NOTE: All data are measured in micro-rems/hr
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FIGURE 1 - STATES/AREAS REPRESENTED IN SURVEY
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FIGURE 1B - PRODUCTION FACILITY MEASUREMENTS
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FIGURE 2 - MEDIAN BACKGROUND LEVELS
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FIGURE 3 - MEDIAN OF DIFFERENCE OVER BACKGROUND
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FIGURE 4 - MEDIAN OF DIFFERENCE OVER BACKGROUND
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Table 1
Difference of Maximum Reading over Background by Equipment
Sequenced by Increasing Median Difference
{Micro-Rems/Hx)

National Summary
(All Observations)

FACILITY: Gas Processing

Median 75%n
Obsns Eguipment Difference Percentile
648 COMPRESSOR f g.2 .9
54 CRYO UNIT | g.4 2.5
244  DEHYDRATOR | ¢.8 - 1.8
272  FRAC TOWER I p.9 6.8
583 INLET SCRUBBER ! _G.C a.5
181 METER ] g.8 1.9
232 OPUMP | 2.9 25.5
423 OTANK f é.8 2.9
436 OTHER | ¢.0 4.9
143  REFRIGERATION ] 9.8 4.8
243  SWEETENER I a.8 4.9
3 PUMP (®® 3.4 73.8
146 PRODUCT LINE | 2% 3.3 46.5
46 BOTTOMS PUMP | Xkt 7.9 28.8
124  PTANK Riiil 9.0 45.9
71  PPUMP _ [etkktkidad 9.8 78.06
118 REFLUX PUMP |RXRTXEXRIRRRRRRRRKERERTRRE 52.7 242.49
. mmemma B g e e
3864 18 280 36 48 590 o8

Median of Difference Over Background

FACILITY: Production

1748 FLINE t 8.9 6.4
2537 MANIFOLD i #.6 2.8
386  METER i p.q 8.0
2397  OTHER | 8.9 3.8
1393 PUMP I ¢.9 l.9
7887  SEP | 8.8 7.8
7685  STANK I g.8 2.4
115 VRU I g.0 8.0
182 WINJ | a.9 20.4
24  WOTHER | 9.8 0.4
2324  WPROD ! 8.8 1.0
2962 H/T | 8.3 8.9
454  SUMP i * 1.9 2.3
341 WLINE i * 1.8 39.8
3431 WTANK | * 2.8 14.9

----- e e A S
33426 19 20 38 48 56 o9
Medlan of Difference Over Background

-13-



Tablevz
Difference of Maximum Reading over Background by Equipment
Sequenced by Increasing Medlan Difference
(Micro-Rems/Hr}

National Summary
{Observations in excess of background)

FACIL!TY: Gas Processing

' : Median 75¢€n
Obsns Equipment = Difference Percentile
119 COMPRESSOR |* 2.9 ... 3.8
72 DEHYDRATOR fEe 3.8 6.7
30 SWEBETENER | ¥ . 4 19.5
156 INLET SCRUBBER |*%
32 METER _ | eE
20 CRYO UNIT - |
148 "OTANK ' | sk
165 OTHER C | #% Rk
123 FRAC TOWER -~ | ¥¥xx2
56 EREFRIGERATEPH [ RERRTALY
39 BOTTOMS PUMP . | X¥xxaxaxs
9§ DPTANK - h RIIITITIITITL
114A‘opuup ) ) Ittttt*!t*t!tlt
53 PPUMP ' [ KARRRERRRARREAER
82 DPRODUCT LINE | REFTEXEERAXRARRRS
2 PUMP L | KEXEREARARRIRTRARLE
95 REFLUX PUMP | EERERERERRARARRREREARAERARLRARAXRLXLNS
et e e e A Aot At
1379 . T 18 28 38 49 S 68 79 84

Median of Difference Over Background

FACILITY: @Production

5 WOTHER 1L 2.0 3.8
717 WPROD |® 2.3 7.9

72 METER | *e 3.9 5.8
424 PUMP L 3.8 14.0
1897 OTHER L 1.9 15.9
2696 STANK ot 4.0 14.9
895 MANIPOLD |22t 6.9 55.4
253 SUMP |zes 7.9 26.5
3816 SEP |aen2 7.8 9.9
1495 H/T frass 8.9 47.9
214¢  WLANK |xeae 8.  35.9
25 VRU |reassrtan 17.8  207.5
5 VINJ Rabbliiitl 20.9 56.3
176 HLINE | EERARERARRRREXANE 34.6 1469.8
419 PFLINE [tttttti**t*i*ii!t!l**' 42.49 112.9

---- T T e T D e &

14259 1@ 20 38 49 50 68 T4 89

‘Median 0f Difference Over Background

-14-



Tahle 3
NORM Incidence by 3tate

(All Facilities)

-HI--HIBEI-’-7 =
All Observations Obsns. Above Background Incidence
State
Name it No. of Median % of Total Median Measure
Qhsns. Difference Difference
. — - ey
Alaska 256 6.0 76.2 19.9 7.62
Alabama/Fl 149 28.8 69.8 58.5 49.83
Arkansas 199 1.8 61l.3 2.0 1.23
California 958 2.4 34.2 19.49 3.42
Colorado 559 g.9 18.8 8.5 1.69
J Illinois &l 17.42 91.8 23.8 21.12
Kansas 726 é.8 45.5 18.5 4.77
Kentucky 2 3.0 57.1 12.2 . 6.86
Lousiana 3,028 g.d 43.7 11.8 . 5.15%
Michigan €95 8.8 . 19.4 2.6 g.51
Mississippi 911 20.¢ 76.1 46.49 35.81
i Montana 76d g.9 12.3 37.8 4,55
North Dakota 856 0.8 - 19.7 9.0 1.77
Nabraska 3@ g.@ 29.8 5.4 1.8
New Mexico 2,912 a.4 4@.1 4.9 1.6
Oklahoma 4,128 8.2 43,17 1.8 1.75
Texas (all) 15,138 #.9 $41.4 5.8 2.87
* Coastal 2,567 1.8 54.3 15.49 8.15
* Northern 4,927 1.9 52.4 4.9 2.18
* Western 7,278 g.a 29.9 5.7 1.68
Utah 364 9.8 19.5 5.8 9.98
Wyoming 1,687 9.0 16.8 2.3 g.39.
Offshore 2,928 8.5 .99
* Gulf ] 2,836 2.5
* California 114 8.0

Note: The Texas total includes 366 observations which could not be classified.
by Region because the county name was not reported.

-15«



Appendix 1

Statistical Data by Facility and Equipment
Difference Over Background
- (Micro-Rems/Hr)

-Natlonal Summary
(All Observations)

-Bquipment No Average Maximum Minimum 25 % Median 75 %
Gas Processing Pacilities - |

. COMPRESSOR - 648 1,461  490.0
~ CRYO UNIT 58 174,292 2985.49
: DEHYDRATOR 244  4.693 "~ 529.9
! FRAC TOWER 272 16.676 - 395.9°
INLET SCRUBBER 593 '7.479 -+ 781.9
' METER 181 19.1497 }”895437
.+ OPUMP 232 55.688 - 1391.9
 {OTANK - 423 9.574 ' 383.9.
" OTHER 439 11,888 - 995.8
" REFRIGERATION 143  18.823 = ' 595.9 "
* SWEETENER T234 2,942 - 228.5
PUMP ' 3 25.333 73,8,
'PRODUCT LINE 146 54,138  1088.9.
.BOTTOMS PUMP - 49 75,138 | 228.8
- PTANK 124 37.633 - 688.8.
| - .PPUMP ¥ 71 86,383  141.8:
) bREFLUX PUMP: 118 225.262 12985, 0

g.606 .00 g.080
g.600 9.990 2,525
- @.888 6.9 1.0088
9.098. - 9.99 - 6.989
8.990 ' @.08 B.458
6.698 .. 9.06  1.958
g.8880 .48  25.588
g.680 ~ 2.00 2.080
g.600 " .69 4.908
@.608 ' ¢.99 4,060
g.00¢ 8.8  6.908 '
¢.909 3,00 73.0600 .
. P.08@ ) 3.25 46,588 ¢
 9.125...7.,06  28.408
5.060 . 9.68 = 45,888
E;GGG_T'IS 28 78, aB!F”
2.098 '°|52.65  242.080

TR NTVNDNCDEDE D ES ;

“FLINE ’ 1748 21.5717  2991.8°
'MANIFOLD 25317 23.3713  2995.¢
'METER : 386 2.2288 92.9 ¢
JOTHER: -~ 2397 18.9506 3785.4-
PUHP : 1393 84.7212  $86.8°
iSED- f 7887 31,2279  4491.9-
|STA§K e TOes 19.5857 2475.9
Ry i ~115 36.6696 1287.9 -
VINJ i - 182 32,2451  986.9°
WOTHBR i 24 #.5292 5.5
' wpROD 2324 9.8176 1487.8
H/T _ 2962 43,4679  3499.9
suMp 454  25.3998  793.8
WLINE 341 74,8135 2799.4°
WTANK 3431 35.4836 3786.9

.
» =

wolt mToe ¥

a m

ETDOENRNCEORER RN RS
CROERCENRNRSEORE®
M HHRERRRES RS E R =R )
- . o= - » L - - - - .
MEARWE R EMEeWNEODN RS

S - - PR R T
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Appendix 2

Statistical Data by Facility and Equipment
Difference Over Background
(Micro-Rems/Hr)

National Summary
(Observations in excess of Background)

Equipment No Average Maximum Minimum 25 % Medlan 75 %
Gaz Proceasing Facilitiea
COMPRESSOR 119 7.631 499.4 8.3 1.968 2.68 3.0949
DEHYDRATOR 72 15.984 529.9 2.3 1.359 3.00 6.5654
SWEETENER 30 22,947 220.5 9.2 1.099 3.45 19.508
INLET SCRUBBER 156 28.431 791.49 g.1 1.098 5.20 19.028
METER : 32 61.537 £95.0 8.3 :1.158 5.59 51.608
CRYO UNIT 29 175.730@ 2985.4 1.9 2.990 6.08 21.925
OTANK 148 28.927 383.0 8.2 2.909 6.08 39.900
OTHER 165 39.752 995.4d g.3 2.9689 7.88 23.000
FRAC TOWER 123 36.876 395.4 8.2 1.5d88 9.50 33.244
REFRIGERATION 56 48,4966 595.0 g.1 2.068 16.99 68.758
BOTTOMS PUMP 34 33.547 226.0 a.5 J.g00 17.08 45,258
PTANK 99 51.858 682.8 6.5 7.325 25.08  65.758
OPUMP 114 113.148 1391.9 8.4 6.825 27.75 96,256
PPUMP 53 115.613 1041.9 9.1 9.508 31.06 . 97.540
PRODUCT LINE 82 96,391 1889.0 g.1 13.750 35.48 118.509
PUMP 2 38.4996 73.4 3.9 j.ge¢ 38.080 73.08498
REFLUX PUMP 95 268.829 2985.9 g,2 15.889 76.98 291.998
Production Facjljtieg
WOTHER 5 2.540 5.5 1.2 1.6 2.8 3.75
WPROD 777 29,364 1487.4 g.1 1.0 2.3 7.94
METER 72 9.472 92.0 1.9 1.9 3.0 5.75
PUMP 424 28,652 986.4 g.1 1.¢ 3.0 14,99
OTHER 1097 45,199  3785.0 8.1 1.8 4.8 15,989
STANK 2696 27.297 2475.9 g.1 2.0 4.0 14.9¢
MANIFOLD 995 - 66.249 2995.49 8.1 1.9 6.0 55.08
SUMP 253 45,579 793.4 2.1 3.0 7.9 26.58
SEP 3816 64.543 4491.9 8.1 2.9 7.8 44.98
H/T 1495 86.122 3499.¢ 9.1 2.8 8.8 17.99
WTANK 2148 56.761 3786.9 g.1 3.0 8.8 35.09
VRU 25 168.68@ 1287.49 8.2 2.8 17.9 287.58
WINJ 58 65.788 886.0 1.9 4.8 20.9 56.25
WLINE 176 144,951 2796.49 8.2 6.9 34.6 149.80
FLINE 419 89.994 2991.8 g.1 7.8 42.8 112.908
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VII. State Summaries
=-0vezview
The state summaries are each organized in the same order to
give the following information:

A. Summary Statistics for the state ( one page)

B. State Maps showing the counties in the survey -

' A separate mip has been made for Background Levels (Figure 1}, B
Ditference Over Background for Gas Processing Facilities '
(Figure 2), and Difference Over Background for Production
Facillties {Figure 3.

In each flgure the counties are summazized into- the following
caterries according to thelr median values:

‘Cateqo:y Definition '.~:Bacquound Difference

(National) - I R/hr ¥ R/hz
1 '~ Lowest 5% . #.89 - 2,33 ¢.80 - 8.88
2 - Next  20% 2.34 - 4,99 §.80 - 1.99 -1
3 .- Middle 58 & 5.0 - 9.8 2.99 - 33.08 |
4 c= Next' 20%  %.81 -114.88 33,81 - 245.08
5 - Highest 5 % over 14.00 over 245.44

A Background map was prepared for eVety state., 'If the
difference over background was the same in every county the
Gifference Qver Background map was deleted. -

C. Tables in Bar Chart form showing the median values for
equipment, county, and background ranked in increasing order.
The differences over background for equipment and county are
reported separately for Gas Processing and Production
FPacilities.

D. Appendices 1,2, and 3 give the detail data shown in the
tables, plus a few other statistics.

-18-



SUMMARY
{Alabama and Florida)
1. All significant differences were equipment specific,

The equipment with the most pronounced diffsrences over background
based on Median ranking are listed below in descending order. The
difference is the excess of the reading over background. These jtems
were located in Escambia county Alabama and its adjacent neighbor,
Santa Rosa county Florzida.

Equipment Median Difference 75¢™ Percentile
1. Separator {Prod) 121 uR/hr 229.9 UR/hr
2. Other Pumps (GP) 194 145.8
3. Reflux Pumps (GP) 65 120.4
4. Flow Lines {Prod} 58 184,5
5. Water Line (prod) 35 125.8

IT. Santa Rosa {Fl) and Mobile county had low background readings while
Monzoe county had a high background level. All of the others were
mid-range. ‘

III. Overall Summary

ITEM No Median 75" Pct, 99t™ Pct. Max Valuye
1. Statewide :
a. Background 149 5.8 15.9 15.9 15
b. Max Reading 149 38.9 1i8.3 2:3.8 - 625
c. Difference 149 0.9 - 186.9 285.9 621
2, Pacility
a. Background
Gas Processing 56 15.9 15.8 15.9 15
Production 99 5.0 15.49 15.0 15
b. Max Reading
Gas Frzozszing S 15.98 35.8 188.5 159
Production 99 58.9 158.9 25d.¢8 625 :
c. Difference
Gas Processing 58 9.9 24.6 94.6 145
Production 99 42.9 147.9 = 245.9 621

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

2) The apparent differences between facilities are due to the
specific items of equipment listed in Section I above.
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FIGURE 1 — MEDIAN BACKGROUND LEVELS

ALABAMA-FLORIDA

(1013 o - 2.33 g7 2.84 - 4.98
BRENN OVER 14.0

MICRO-REMS/HR [ ] NO DATA ,
B 5.0 ~ 9.0 9.01 - 14.0
AMERICAN PETROLEUM INSTITUTE

NATURALLY OCCURRING RADIOACTIVITY SURVEY
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FIGURE 2 — DIFFERENCE OVER BACKGROUND

ALABAMA-FLORIDA
8A8 PROCESSING FACILITIES

MICRO-REMS/HR [ ] NO DATA ITTIT]] BELOW .8 EZZ23 .8 - 1,99
BXE5] 2 - 33 S 33.01 ~ 245 MR OVER 245

" AMERICAN PETROLEUM INSTITUTE
NATURALLY OCCURAING RADIOACTIVITY SUAVEY
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FIGURE 3 DIFFERENCE OVER BACKGROUND

 ALABAMA-FLORIDA
PRODUCTION FACILITIES '

- y

CRO-PEMS [C——1 N0 DaTA [TII11 BELOM .8 ez .8 - 1.98
“I o M -Eae e NS 33.04 - 245 - OVER 24%

An'mm INSTITUTE
NATURALLY OCCURRING RADIOACTIVITY SURVEY



Table 1
Difference of Maximum Reading over Background by Equipment
Sequenced by Increasing Median Difference
{Micro~Rems/Ht)

Alabama and Rlorida

FACILITY: Gas Processing

Median 75
Obsns Equipment Difference Percentile
1 BOTTOMS PUMP | 4.9 a.0
1 COMPRESSOR | 9.6 9.9
2 CRYO UNIT } d.9 g.8
2 DEHYDRATOR | g.0 4.9
3 FRAC TOWER I 4.8 45.8
21 INLET SCRUBBER I ag.9 22.2
1 METER | B.9 g.9
5 OTANX i 8.2 24.6
1 REFRIGRRATION } g.8 2.8
1 SWEETENER I g.d a.9
& OTHER | xx% 8.4 98.5
1 PRODUCT LINE (RESLLES 4.8 20.48
3 REFLUX PUMP JEEERATREEXXRAARRRANRRIA AR 65.8 129.8
.2 OPUMP [RERXRRARRAAARITREISNSNQNRARRRZ DRI ANLLD 190.9 145.8
——— e S e R S TS T BTy S
Sé 18 20 3@ 46 S50 cF 78 8§ 98 1le9
Median of Difference Over Background
FACILITY: pProduction
2 WINJ | g.8 a.9
1 WOTHER I 4.9 a.0
5 MANIFOLD [ 2% 5.9 44.8
3 OTHER BN R 7.8 37.5
4 WPROD jasse 7.5 25.9
16 WTANK fRkkE 14.9 72.8
11 R/T |rektes 13.8 145.9
4 STANK ELiITT L 19.5 112.9
3 WLINE jAREERRRIRRERRE 35.9 125.9
9 FLINE | RRRERLARRSRARXLEXTXRRLIRRRDR <g.9 184.5
41 SEP | SEEREAZXEXXRRERREAARXATREERSARSIRINRRERAR AR RTRRER 12] . § 228.8
——— el et Y e e L e R e it il &l
99 18 290 30 490 5@ 68 70 88 99 140 118é 128

Median of Difference Over Background
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Table 2

Median Difference Over Background by County
Sequenced by Increasing Median Difference
{Micro-Rems/Hr)

Alabama and Florida

FACILITY: Gas Processing

Median 75¢€n
Obsns County » Difference Percentile
19 MOBILE l 9.9 13.2
. 29 ESCAMBIA | o 4.9 5.9
2 SANTA ROSA [RRRRERRRERERNRERNN S ERRER AR R AR AR R AR 196.8 121.8
e et et EEET DR S p B Ry B e e e
18 20 30 48 5§ 68 79 89 99 100 118
| .' | Median of Difference Over qackgrqﬁﬁdﬁﬁizﬁ
% FPACILITY: Production
é
i 15 MOBILE { a.d 13.9
3  WASHINGTON | 0.6 8.9
6 COLLIER jERRERSRRRISES 31.5 79.8
i 2  CLARKE | REEEERERERAAY 32.8 47.4
! 12 MONROE [RRAXRERXTLEXILAL 49.0 126.2
' 55 ' ESCAMBIA |EREEARRRRBXATXREXXEZIASALRRRL AR 11.8 196.0
6 SANTA ROSA | RERE R ARAREERRARRERERAAERRRRSRLET RS SESRLNLRR 187.8 228.2

e e T R e N e e TR
19 29 38 49 58 ¢ 79 89 99 164 118

Median of Difference Over Background
Note: Santa Rosa is in the Florida Panhandle and Collier is

in the southern tip of Florida (Naples). All othex
counties are in Alabama. i
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County

SANTA ROSA
MOBILE
ESCAMBIA
WASHINGTON
CLARKE
COLLIER
MONROE

Table 3

Median Backgzound'by County
Sequenced by Increasing Median Difference
(Micro-Rems/Hr)

Alabama and Florida

752!‘
Median Percentile

(BRI 2 13 3
[RERERAERR 4
IREE R i 22, 5
jREALERETRRXTILRY 7
[ XXERRNRRRRRIAK RS 8
R23EEF22 23223223 ] 8
[RESLRUNEARXRRALARTLARTENXRLALS 15
b S R et LT LSl EE Sl SRS

2 4 & 8 16 12 14 16 18

Median of Background Readings

Note: Santa Rosa is in the Florida Panhandle and Collier is

in the southern tip of Florida (Naples). All other
counties are in Alabama.
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Appendix 1
Statistical Data by Facility and Equipment
Difference Over Background
' " (Miczo-Rems/Hr)

Alabama and Florida

Equipment No Average Maximum Minimum 25 % Median 75 %
Gas Processing Facilities
BOTTOMS PUMP 1 g9.009 8.9 ) 9.08 g.g 9.8
COMPRESSOR 1 9.900 #.8 g g.98 0.8 .9
CRYQ UNIT 2 f.098 g9.8 I 8.88 8.9 f.8
DEHYDRATOR 2 g.690 8.8 g 9.00 g.9 g.9
FRAC TOWER 3 15.0489 45.9 g - §.80 6.8 45.¢
INLET SCRUBBER 21 18.133 95.8 a g.00 g.9 '22.2
‘METBR 1. 2.4889 B.o ) .09 g.9 . 8.8
OTANK 5 9,828 27.8 ) é.99 g.9 24.5
REFRIGERATION 1 B.900 .9 8 8.08 g.9 4.8
SWEETENER 1 ﬂ”,“i 7.8 8 g.949 7.8 g.8
OTHER 6 38.633 121.9 g 2.25 8.4 98.5
PRODUCT LINE i 29.08849 8.8 28 28.08 0.0 20.8
REFLUX PUMP 3 61.667 120.9 8. .98 65.9  128.9
OPUMP 2 149,988 145.0. 55 55.88. 180.4  145.9
WINS Y] .999 g ) é.00 g.¢ B
WOTHER 1 0.9¢d ) ) 9.80 9.9 ]
MANIFOLD 5 19.640 46 ) 2.59 5.8 44
QTHER 9 24.111 19 ) 3.50 7.9 37.5
WPROD 4 il.259 38 ) 1.25 7.5 25
WTANK 19 32.180 185 g g.d9 19.2 72
STANK 4 45,250 142 ) 4.25 19.5 112
WLINE 3 53.333 1258 é g.08 5.8 12%
H/T 11 65.364 275 ) g.99 13.9 145
FLINE 9 88,222 245 ' 15,49 5¢.9 184.5
SEP _ 41 164.488 821 g 42,86 121.9 2248
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Appendix 2
Statistical Data on Median Difference over Background
By Facility and County
{(Micro-Rems/Hr)

Alabama and Florida

FACILITY COUNTY NO AVERAGE MAXIMUM MINIMUM PCT25 MBD PCT75

GP MOBILE 19 6.405 27.8 6.99 g.9  13.29
GP ESCAMBIA 29 26.828 145.% # #.80 §.4 5p9.98
GP SANTA ROSA 2 196.99@ 121.9 91 91.09 166.8 121.09
PROD MOBILE 15 31.687 275.8 g 9.08 8.8 13.99
PROD WASHINGTON 3 g.009 2.2 g 9.00 9.9 9.69
PROD COLLIER 6§ 51.333 193.8 5 5.86 31.5% - 79,75
PROD CLARKE 2 32.060 47.9 17 17.08  32.8 47.99
PROD MONROE 12  64.167 285.8 2 6.25 49.9 128.¢@8
PROD ESCAMBIA 55 123.764 621.9 ] 16.9 71.9 196.99
PROD SANTA ROSA 6 142.509 ~ 397.9 39 39.940 187.9 228.25

Note: 3anta Rosa is in the Plorida Panhandle and Collier is
in the southern tip o 7iorida (Naples). All other
counties are in Alabama.
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Appendix 3

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

‘Alabama and Florida

COUNTY NO  AVERAGE  MAXIMUM  MINIMUM  PCT25 MED
SANTA ROSA 8 4.1258 14.9 3.4 3.99 3.9
MOBILE . 34 7.8735  15.8 4.5 4,58 4.5
ESCAMBIA = 84 8.4286 3.6 - 4,04 5.4

. WASHINGTON. = 3 - 7.5088 7.5 7.58 . 1.5
. CLARKE = 2 8.0888 8.8 .09 8.8

COLLIBR .- ~ 6 8.8333 7.9 51275 8.9
2 15.9890 15.8 .09 15,8

. MONROE - 1 15

Note: Santa Rosa is in the Florida Panhandle and Colller is
- in the southern tip of Florida (Waples). All other
' counties are in Alabama. :
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SUMMARY
{Alaska)
I. There were no significant differences over background in any of the

items of egquipment,

II; Offshore areas had low background readings and Anchorage county was
very low.

I1I. Overall Summary

ITEM No Median 75%® pct. 98t™ Pct. Max Value
1. Statewide
a. Background 256 4.8 4.9 5.0 6
b. Max Reading 256 %.5 9.9 84.5 796
c. Difference 256 6.8 25.8 86.9 781
2. Facility
a. Background
Gas Processing 13 1.9 4.5 6.0 6
Production 243 4,8 4.9 5.9 6
b. Max Reading
Gas Processing 13 2.8 8.5 428. 786
Production 243 18.49 ig.a 85.8 509
c. Difference
Gas Processing 13 ¢.9 4.9 423.5 781
Production 243 6.8 26.4

81.8 495

NOTE: All data are measured in micro-rems/hr
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FIGURE 1 — MEDIAN BACKGROUND LEVELS

ALASKA

MICRO-REMS/HR 7] NO DATA [[111]l o - 2.33 F7727] 2.34 — 4.99
B 8.0 - 9.0 S 9.01 - 14.0 B OVER 14.0

 AMERICAN PETROLEUM INSTITUTE
NATURALLY OCCURAING RADIOACTIVITY SURVEY
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FIGURE 2 — DIFFERENCE OVER BACKGROUND

ALASKA
8AS PROCESSING FACILITIES

MICRO-REMS/HR "] NO DATA [TITI] BELow .8 27 .8 - 1.99
R 2 ~ 99 39.04 - 245 BN OVER 245

" AMERICAN PETROLEUM INSTITUTE
NATURALLY OCCURRING RADIOACTIVITY SURVEY
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NCE OVER BACKGROUND

ALASKA
PRODUCTION FACILITIES

FIGURE 3 — DIFFERE

.8 - 1,99

& /
48 OVER 245

[[]1]]] BELOW .8
SN s.01 - 245 NN

AMERICAN PETROLEUM INSTITUTE
NATURALLY DCCURRING RADIOACTIVITY SURVEY




Table 1
Difference of Maximum Reading over Background by Equipment
S8equenced by Increasing Median Difference
{Micro-Rems/Hz)

Alaska

FACILITY: Gas Processing

Median 158
Obsns  Equipment Difference retcentile
i .
1 OTHER } g.a #.00
4 COMPRESSOR ] : 4.9 #.175
1 PRODUCT LINE |z 1.9 1.9
7 ENLET SCRUBBER i* 1.9 7.8
. e s DTt TR DTS T
13 1# 29 38 48 59 )
Median of Difference Over Background
FACILITY: Production
|
1 METER | a.9 @.9
8 WPROD I #.8 #4.75
11 WLINE ! 9.9 5.8
2 VINS i 1.9 1.9
3 VRU R 2.9 2.8
34 OTHER | % 2.8 5.8
8 WTANK |*2 3.5 13.9
i2 STANK j&n 4.5 8.9
24 SUMP | %%t 5.5 13.9
3@ ~ MANIROLD (RL Lo 7.8 42.9
34 SEP (RAL L] 18.5 54.9
? ’ PUMP |!tt!8!ttit 19.' 28-'
44 H/T {RRESARAREE 19.8 §7.5
25 FLINE |RRRERRELEERLEIRLS 31.8 83.49
=== cmaa- e R e ] LTy
243 18 28 30 40 sS@ 6@

Median of Difference Over Background

-33-



Table 2

Median Difference Qver Backqround by County
Sequenced by Increasing Median Difference
’ (Micro-Rems/Hr)

Alaska

FACILITY: Gas Processing

Median 75¢€8

Obsns County Difference Percentile
| o .
2 ANCHORAGE t 8.8 é
7 . UNREPORTED | 3.6 1
4 CFFSHORE [R2k2EE2E 4.0 7

e T et clanl DT TEUT BT PEPT
2 4 6 8 18 12 14 16 18 284

Median GE Difference Over Background

FPACILITY: Production

21 ANCHORAGE ] 6.9 8
147 UNREPORTED (RALARLLLEL L) 6.9 24
7% OFFSHORE [RERTXRIRRRIETLXIXERSRRRRRE 13.8 42

et At L T e R O Tt ST
2 4 6 8§ 18 12 14 16 18 28

Median of Difference Over Background
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Obs

23
154
19

County

ANCHORAGE
OFFSHORE
UNREPORTED

Table 3
Median“aatquound by County
Sequenced by Increasing Median Difference

' (Micro-Rems/Hr)

Alaska

75¢n
Median Percentile

|

jxE 1.9 1.4

Riii1iitl] 4,0 ${.0

jRRRXRARE 4.9 5.8

e S e T S
2 4 6 8 19 12 14 16 18 28

MEDIAN OF BKGRND
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Appendix 1

Statistical Data by Facility and Eguipment
Difference Over Background
" {Micro-Rems/Hx)

Alaska
Egquipment No Average Maximum Minimum 25 % Median 75 %
Gas Processing Pacilities
OTHER 1 g.008 8 g ] 8 .99
COMPRRBSSOR 4 #.259 1 ] 8 -8 8.75
PRODUCT LINE 1 o 1.908 i 1 1 1 1.480
INLET SCRUBBER 7 192.286 761 ) ) 1 7.08
cilit
METER ' 1 g.8008 ') ) g.64 g.9 g.08
WPROD 8 8.2549 1 ] é.08 6.9 #.75
WLINE 11 2.6364 14 § ¢.68 ¢.8 S.08
WINJ 2 1.090489 1 1 1.90 1.9 1.99
VRU 3 1.3333 2 ) g.98 2.9 2.00
OTHER 34 4.0588 25 @ 8.75 2.9 5.989
WIANK 8 6.1258 1ls ) g.04 3.5 13.09
STANK 12 7.4167 36 ¢ 4.9 4.5 8.4
sSuMe 24 11.3754 92 @ 1.08 55 13.08
MANIFOLD 38 25.9667 159 ? 2.59 7.9 42,99
SEP 34 53.2859 307 9 3.09 18.5 54,99
PUMP 7 18.680449 54 | a.80@ 4 28.00
H/T 44 55.2727 495 ] 6.04 iz, % 687.50
FLINB 25 51.489¢ 191 g 1.50 31.8 83.99
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Appendix 2

Statistical Data on Median Difference over Background
By FPacility and County
{Micro-Rems/Hr)

Alaska
FACILITY COUNTY NO AVERAGE MAXIMUM MINIMUM PCT25 MED PCT75
GP ANCHORAGE 2 9.089 ) g g.60 ) (]
GP UNREPORTED 7 180,429 781 é a.99 ] 1
GP OFFSHORE 4 3.758 7 g 8.25 4 7
PROD ANCHORAGE 21 d.948 1 ] 9.09 g ]
PROD UNREPORTED 147 31.272 495 g 1.99 3 24
PROD OFFSHORE 75 32.253 287 ] 4.99 13 42
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COUNTY

ANCHORAGE
OFFSHORE
UNREPORTED

NO

23
79
154

AVERAGE

1.04098
2.97468
4.17532

Appendix 3

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

Alaska

MAXIMUM MINIMUM PCT25 MED

1

1 1 1
4 1 1 4
& 2 4

4

-38-
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SUMMARY
(Arkansas}

I. There were no significant differences between items of equipment.

II. Columbia and Logan counties had mid-range background levels and Franklin
and Pope counties had high background levels. ‘

1II. Overall Summary

ITEM No Median 75" pct. 94t® Pct. Max Value
1., Statewide :
a. Background 1399 9.8 18.8 12.9 13 -
b. Max Reading 199 11.¢@ 12.49 14.8 g8
c. Difference 199 1.8 2.9 3.4 292
- 2. Facility
a. Background
Gas Processing 5@ 7.0 9.2 14.9 13
Production 149 9.9 13.9 12.¢ 13
b. Max Reading
Gas Processing 5@ 8.5 11.3 1%.5 3e@
Production 149 11.9 12.9 14.0 94
¢. Difference
Gas Processing 58 B.8 2.0 12.2 292
Production 149 1.8 3.2 iE g1

NOTE: All data are measured in micro-rems/hr
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FIGURE 1 — MEDIAN BACKGROUND LEVELS

ARKANSAS

MICRO-AENS/HRA

[T "1 NO DATA 111l o - 2.33 7777} 2.34 ~ 4.99
55 90.04 ~ 14.0 OVER 14.0

B8 8.0 -~ 9.0
AMERICAN PETROLEUM INSTITUTE
NATURALLY OCCURRING RADIOACTIVITY SURVEY
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FIGURE 2 — DIFFERENCE OVER BACKGROUND

ARKANSAS
6AS PHOCESSING FACILITIES

OO0 ecLow .8 .8 - 1,99
33 01 ~ 245 —ow-:n 245

MICRO-REMS/HA {::j NO DATA
. o- 2 - 33
AMERICAN PETRDLEI.N INSTITUTE
NATURALLY OCCURAINS RADIOACTIVITY SURVEY
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FIGURE 3 — DIF‘FEREN_CE OVER BACKGROUND

ARKANSAS
PRODUCTION FM;ILITIES

-Zv—

o

MICRO-REMS/HA [::1 NO DATA
NATURALLY OCCURRING RADIOACTIVITY SURYEY
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Table 1
Difference of Maximum Reading over Background by Equipaent
Sequenced by Increasing Median Difference
{Miczo-Rems/Hr)

Arkansas

FACILITY: Gas Processing

Median 75¢tn
Obsns Equipment ' Difference Percentile
|
4 METER | 9.08 23.6
21 OTHER | 9.08 1.8
4 SWEETENER [ a.49 #.6
3 DEHYDRATOR | 1.69 2.9
6 ~ OTANK * 1.35 18.3
12 COMPRESSOR it 1.58 2.8
e R Tt SRR PP FEEES 3
1 1§ 20 39 48 548 o#
Median of Difference Over Background
FACILITY: Production
t
4 OTHER | e.99 #.8
19 STANK | i.99 1.6
2 WOTHER [ g.e89 9.9
35 /T it 1.09 2.9
13 SEP | * 1.09 2.9
41 WPROD |2 1.48 2.8
42 WTANK I* 2.99 3.9
2 PUNP I® .0 3.5
- mmmea e R s et LT Y
149 19 28 39 49 58 68

Median of Difference Over Background
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Table 2

Median Difference Over Background by County
Sequenced by Increasing Median Difference
(Micro-Rems/Hr)

Arkansas

FACILITY: Gas Processing

Median  75%n
Obsns County Difference Percentile

37  COLUMBIA | 1.5
"3 POPE - . | 1.9
"9 LOGAN jases 2.8
1. ‘FRANKLIN  |2axazn _ 3.9
It Al et TESS EEES EEET R ELS P e :
2 4 6 8 19 12 14 16 18
Median of Difference Over Background
FPACILITY: Production
|
11 POPE i 4.4 1.8
31 COLUMBIA |*= 1.9 11.5
28  FRANKLIN  |2? 1.8 2.9
87 LOGAN j1eee 2.9 2.9

it et oty LT RET EEEE EEET SR
2 4 6 8 1§ 17 4 16 18

Median of Differenc: !'v»:z Background
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Obs

68
96

14

County

COLUMBIA
LOGAM
FRANKLINM
POPR

Table 3

Median Background by County
Sequenced by Increasing Median Difference
{Micro-Rems/Hr)

Arkansas
Madian
|
jREXERRARASREERS 7.75
[ARELERERRRNTRRANAR 9.48
| REXRRNENRERRRT RS AR AAREL 12.98
|EtRRERERERERARRTIRNR 2 ANY 12.799

e T SR URUPR YR Y S SR
2 4 6 8 19 12 14 156 18 29

MEDIAN OF BKGRND
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Appendix 1

Statistical Data by Facility and Bquipment
Difference Ovear Background
~ (Micro-Rems/Hr)

| Ar ka_nsas

Bqulpment No Average Maximum Minimum 25 % Median 75 %

5 SWEETENER C 4 6.9508 9.2 ) ¢ .08 0.150
OTHER 21 15.5088  292.9 '} ¢ 9.99 1.759

METER = 4 7.8759  31.5 ] g 9.9 23.625

'DEHYDRATOR 3 1.908¢ 2.9 ¢ J 1.4  2.000

OTANK 6§  5.2033  23.9 e g 1.35  19.250

COMPRESSOR 12 1.4167 3.8 ¢ ¢ 1.5 2.750

Broduction Facilities

VOTHER 2 9.98909 0.9 e 9.9 ¢ 9,909

OTHER 4 9.25008 1.9 9.9 #.9 ¢ 4.750

: STANK 19 9.68908 2.9 8.9 0.9 ¢ 1.625

| H/? 35 3,54286  81.9 9.9 ¢.9 1 2,009

?i SEP 13 1.19231 3.5 9.6 &9 1 2.999

: WPROD 41 1.21951 4.9 ¢.0 9.9 1 2.908

i VTANK 42 6.67857  61.5 8.8 9.9 2 3.008

2.5 2.5 3 3.509

! PUMP 2 3.90808 1.5
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PROD

GP

PROD
PROD
PROD
PROD

Statistical Data on Median Difference over Background

COUNTY

POFB
COLUMBIA
LOGAN
FRANKLIN

.POPB

FRANKLIN
COLUMBIA
LOGAN

NO

[ ¥V ]
[l A N

11
29
il
87

Appendix 2

By Pacility and County
{Mlcro-Rems/Hr)

Arkansas

AVERAGE MAXIMUM MINIMUM
#.3333 1 )
18.5946 292 9
1.66867 3 ']
3.0009 3 3
8.27217 1 |
1.2484 3 [
18,8387 81 9
1.3793 4 9

-47-

PCT25 MED
8.9 )
é.9 ¢
9.5 2
3.9 3
0.8 )
0.9 1
e.0 1
9.9 2

PCT75
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Appendix 3

Statistical Data on Background by County
{(Micro-Rems/Mr) '

Arkansas
COUNTY ~ N0  AVERACE  MAXIMUM  WINIMUM  BCT25  MED  PCTTS
COLUMBIA - 68 - 7.9090 9 2.5 558 1.1% 8.58
LOGAN 96  9.2509 1l 7.9 9.99 9.8  9.75
FRANKLIN 21 11.9808 13 9.9 9.5 12.96  12.89
1.9

POPE 14 12.8714¢ 13 1 11.75 12.89 . 13.9¢
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SUMMARY

{California)

1. All significant differences were equipment specific.

The squipment with the most pronounced differences over background

based on Median ranking are listed below in descending order.

difference is the excess of the

Equipment
1. Reflux Pumps (GP)
2. Propane Pumps {GP)
3. Propane Tanks (GP)
4, Bottoms Pump (GP)

Median Differance

The
reading over background:

75%™ pPercentile

138 UR/hr 492.5 UR/hr
87 152.8
61.5 98.8
34.8 52.8

~I1. Orange county had a low median background, Los Angeles, 3anta Barbara,

Kern, and Ventura had high median background readings.

mid-range.

III. Overall Sumnary'

All others were

ITEM No Median 75%n pet. 94t™ Pct. Max Value
1. Statewide
a. Background 959 i19.8 13.9 15.9 38
b. Max Reading. 958 11.¢ 18.9 54.4 1,389
¢. Diffszeance 958 2.9 4.0 41.8 1,258
2. Facility
a. Background
Gas Processing 227 14.8 15.49 15.9 20
Preduciion 123 3.0 12.9 16.2 k[ B
b. Max Reading
Gas Processing 227 15.9 69.9 129.2 1,008
Production 723 108.9 13.9 24.0 1,308
¢. Differance
Gas Procesaing 227 4.9 46.9 116.2 988
Production 723 B.9 2.8 1d.¢@ 1,25%89

NOTEBS: 1) All data are measured in

2) The appatent differences

micro-rems/hy

between facilities are due to the

specific items of eguipment listad in Section I above.
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NATURALLY OCCURRING RADIOACTIVITY SURVEY
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EZ73 2.34 ~ 4.98
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FIGURE 2 — DIFFERENCE OVER BACKGROUND

CALIFORNIA

6AS PROCESSBING FACILITIES

"

MICRO-REMS/HR ") NO DATA {11111 BELOW .8 EZ2] .8 - 1.98
B3 e - 33 33.04 - 245 BN ovER 245

AMERICAN PETROLEUM INSTITUTE
NATURALLY OCCURRING RADIOACTIVITY SURVEY
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FIGURE 3 — D

IFFERENCE OVER BACKGROUND

CALIFORNIA
PRODUCTION FACILITIES
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Table 1
Difference of Maximum Reading over Background by Equipment
Sequenced by Increasing Median Difference
(Micro-Rems/Hr)

California

FACILITY: Gas Processing

Median 75¢n
Oobsns  Equipment Difference Percentile
I

24 COMPRESSOR | 8.9 8.9
32 INLET SCRUBBER | g.a é.9
38 OTANK I é.9 5.9
11 OTHER } 9.4 2.9
4 SWEETENER i* 5.8 73.3
13 REFRIGERATION | * 1.8 28.8
2 OPUMP fxx 11.9 i8.9
1 CRYO UNIT Rex 13.9 13.4
1@ DEHYDRATOR {*%% 13.8 55.8
28 "~ PRODUCT LINE | ¥ 15.¢ 73.5
6 METER AL 25.5 51.9
13 FRAC TOWER | xrExs 27.9 62.9.
3 BOTTOMS PUMP jRRxERAR 34,9 52.9
39 PTANK REELLELELEL L) 61.5 98.8
2 PPUMP |RERRRRRRREAERAINE 87.8 152.8
12 REFLUX PUMP [ARARERAEAAERERELLRNRRERNRRRRR 138.0 . 432.5

227 e R R S

28 4% 69 8§ 149 124 149

Median of Difference
FACILITY: Production

58 H/T I 8.9 8.6
35 MANIFOLD ] e.9 3.9
86 OTHER I 0.8 6.8
if PUMP l .9 .9
121 SEP | 8.9 a.9
131 STANK J 8.0 8.9
18 SUMP | i.8 5.8
7 wIiNg i g.4 1.9
3 WOTHER | i.e 2.8
67 WPROD ] 8.9 g.8
18’ WTANK I 9.9 2.9
16 WLINE | 2.0 28.3
20 FLINE |2 3.8 85.8
2 VRU RIT3T 25.8 249.5

723 e ot EEEE B TR SR

29 40 6@ B¢ 189 1209 lL40

Median of Difference
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Table 2

Hedian‘Differehce OvergBackgtouhdfby,County
Sequenced by Increasing Median Difference
(Micro-Rems/Hr)

california

FACILITY: Gas Processing
: A Median 75%n
Obsns County ' Difference Percentile
- f
15 - GLENN i #.9 0.0
-2 LOS ANGELES! i.g 8.9
: 3 ORANGE [ 8.8 12.8
? 3 SOLANO | é.9 8.9
} ' 114  VENTURA I .98 39.5
; 1§ PRESNO/KING|*axzx% , 5.9 5.8
?‘] KERN |tttit!tlt!tt!!t!!t!!!ttt!tt o ) 27.5 65.“
é 7  UNREPORTED | ®ZRRLXAXRTARLLIRXARASRARNRRRCRARNEANRRARNRRIRER 48 ¢ 18.4
- o mm——— D e el Attt Srbencat TELES TEELE SELES 2t
! . 5 18 15 2@ 25 3¢ 35 4§ 45
i Median of Difference Over Background =
FACILITY: Production
|
61 FRESNO i 8.5 6.8
§ FRESNO/KINGI 9.9 8.9
82 GLENN | 8.9 g.9
315 KERN | g.d 5.8
94 LO3 ANGELESI 8.9 g9.4
12- MONTEREY | 4.8 2.8
29  ORANGE | 2.8 1.5
Z. SANTA BARB.| g.a g.a
22  SOLANO ] 8.¢ #.0
3 SUTYTER t 8.9 8.8
36 UNREPORTED | 8.9 9.8 .
56  VENTURA } ¢.8 2.9

-—— S e S ettt SRR BT R Ly e R e
5 19 15 28 25 39 35 49 45
Medlan of Difference Over Background




Obs

32
16
97
8
12
25
61
96
2
392
43
166

958

County

ORANGE
FRESNO/KING
GLENN
SUTTER
MONTEREY
SQLANG
FRESNO

LOS ANGELES

~ SANTA BARBARA

KERN
UNREPORTED
VENTURA

Table 23

Median Background by County
(Micro-Rems/Hr)

California

l'!i*!*

[REREKEXRRE

jRERTERTRAR

[RRRAKREREES

| RAREEASRTRLE

[XTENTTXRRERAAR

[RRATAERRRESRRAERAR

| ARRXEREAEETLLRINLRRY

| RXEERERNERENARRRAERR

| RERREXERALEARERKERRR AT RS

|RERERIETEAZRRRRARIRRNRY

| REERERRNTLXXARRREIRRRRARLR

T S et Y EESS EEEE T
2 4 6 8 18 12 14 1¢

Median of Background

-55-~
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Appendix 1

Statistical Data by PFacility and Equipment
Difference Over Background
(Miczo-Rems/Hr)

California
Equipment No AVG Maximum Minimum PCT25 Median PCT75
Gag Processing Pacilities
COMPRESSOR 24 8.500 12 B 9.80 g.6 . . 8.9
INLET SCRUBBER 32 18,531 527 e . 9.98 8.8 .00
QTANK 38 17.474 193 4 .. 6.98 9.9, . 5.69
OTHER o 11 4,273 38 . 8.09 7.0 2,08
SWERTENER .- 4 26,250 95 § = .8.58 5 73,25
REFRIGERATION 13  16.154 55 8. 8.9@ 28.08
OPUMP ‘ 2 11.984 18 4, A.08 1.8 18.09
CRYO UNIT 1 13,088 13 13 13.00 13.8 13.00
DEHYDRATOR 19  73.288 529 @ .75  13.8 55,75
PRODUCT LINB 26 46.388 277 g .08 15.4  73.58
METER 6  25.588 51 a 9.08  25.5  51.88
FRAC TOWER 13 51.846 226 g 6.56 27.8  62.44
BOTTOMS PUMP 3 32,000 52 14 19.08 34.8.  52.900
PTANK 0 72.287 216 9 31.98  61.5  98.75
PPUMP 2 87.908 152 22 22.08  87.8. 152.9¢
RRPLUX PUMP 12 249.833 988 (] 39.50 138.8° 492.58
Broduction Facilities
: H/T 58 1.793 32 g g g 9.99
f MANIFOLD 35 37.629 1299 ] g ¢ 3.08
: OTHER 86 4,988 52 ] é @ 6.0
: PUMP 4 12.259 213 ] ) ) 9.99
¢ SEP 121 5.804 438 g 8 4 g.090
: STANK 131 4.443 147 d 2 9 0.69
: SUHP i# 1.608 6 @ g g 5.09
; WINJ 7 7.714 4 8 8 g 1.98
| WOTHER 3 9.667 2 ) a g 2.40
] WPROD 67 2.975 63 ] '] g T
: WTANK 198 3.111 85 8 0 ) 2.69
g WLINE 16 2¢.687 143 [ é 2 28.25
FLINE 26 42,386 213 9 8 3 85.7%
VRU 21 199.429 1287 ] 9 25  249.5¢




Appendix 2

Statistical Data on Median Difference over Background
By Pacility and County
(Micro-Rems/Hr)

California
FACILITY COUNTY NO AVG LARGEST LOWEST PCT25 MED PCT?5
GP GLENN 15 #.8909 g 2 ) @ 9.00
GP LOS ANGELES 2 9.0998 ) ¢ g 0 @.99
GP ORANGE 3  4.0009 12 8 ¢ # 12.89
GP SOLANO 3 @.9988 ] K. 8 4 4.09
GP VENTURA 118 35.6182 529 g @ ‘g 39.59
- Gp FRESNO/KING 19 3.8080 5 8 2 5 5.80
GP- KERN 77 72.4935 990 8 1 27 65.840
GP UNREPORTED 7 48.0908 93 8 13 48 178.99
PROD FRESNO 61 1.1148 17 é ] § 9.0
PROD FRESNO/KING 6 0.8689 8 ) g e 9.99
PROD GLENN 82 9.8610 4 2 g g  9.99
PROD KERN 315 27.3537 1299 [ ] g s5.99
" PROD LOS ANGELES 94  9.9943 49 g 8 f 9.99
PROD MONTEREY 12 4.2588 29 ] ] B 2.75
PROD  ORANGE 29 2.5882 22 ¢ g g 1.59
PROD SANTA BARBARA 2 9.8009 (] @ (] ¢ 9.99
PROD SOLANO 22 9.1810 - 2 é é ¢ 0d.49
PROD SUTTER 8§ $.3758 2 ) a § 0.75
PROD UNREPORTED 36 12.4167 143 ] 9 g 3.75
PROD VENTURA 56 2.5179 42 d ] @ 2.909
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Appendix 3

Statistical Data'bn»aackground by County

_ .. {(Micro-Rems/Hr)
: California
COUNTY NO AVERACE MAX]IHUM MINIMUM PCT25 MED PCT75
ORANGE .32 5.8312 8 3 3 3.9 8.69
FRESNO/KING 16 - 5.750¢ 7 5 5 5.9 7.0€
~ GLENN : 97 4,7526 - 5 2 5 5.8 S.89
SUTTER . 8 5.6258.. 1 4. 5 5.5 6.75
; , MONTEREY 12 6.4167 7 6 3 6.9 7.60 -
L ... -SOLANO 25 7.00086 7 7 o 7.8 7.88
; FRESNO 61 9,6557 15 7 9 9.8 18.9¢
g - LOS ANGELES 9% 9.3854 . 12 5 14 1.9 18.08
i . SANTA BARBARA 2 10.09908 - . 18 18 19 1849 10.9¢
.. KERN ' 392 11.6327 = 3¢ 5 T 12.9 15.08
-+ UNREPORTED 43 12.0808 . - 12 12 ;) ﬁ.l? 1248 12,940
" VENTURA 166 12,3193 . 15 5 P18 L 13.4 15.89
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III

ITl.

Overall Summary

ITEM

. Statewide

a. Background
b. Max Reading
c. Difference

. Pacility

a. Background

Gas Processing

Production

b. Max Reading
Gas Processing

Production

c. Difference

Gas Processing

Production

No

559
559
559

49
518

49
518

49
518

SUMMARY

"{Colorado)

There were no significant differences in readings among 1tems of
equipment or between facility types.

Median

Laadl o
L " SN ]
-l

LN,

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

-59.

75%= Pct., 99t" Pect.

Adams and Weld counties had mid-range background levels while Jackson,
¥Washington, and Rio Blanco counties were in the high category.

Max Value

17
280
263

11
17

225
289

221
263
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FIGURE 1 — MEDIAN BACKGROUND LEVELS

COLORADO

P 2.34 - 4.98

Ll o ~ 2.38 K
I OvVER 14.0

Ny 9.04 - 14.0

MICRO-REMS/HR  [____] NO DATA
Beed 6.0 - 9.0

AMERICAN PETROLEUM INSTITUTE
NATURALLY DCCURRING RADIOACTIVITY SUAVEY
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FIGURE 2 — DIFFERENCE OVER BACKGROUND

- COLORADO
GAB PROCEBSING FACILITIES

MICRO-REMS/HR [ ] NO DATA [TI1]T eELow .@ %Z’Zl .
B

74 .8 - 1.
2- 33 S 8s.01 - 245 OVER 245

" AMERICAN PETROLEUM INSTITUTE
NATURALLY OCCURRING RADIOACTIVITY SURVEY



Tabje 1
Difference of Maximum Reading over Background by Equipment
Sequenced by Increasing Median Difference
(Micro-Rems/Hr)
Colorado

FACILITY: Gas Processing ~
Median 75%n

Obsns - Equipment Difference Percentile

4 -~ DEHYDRATOR ! g.9 g.0
3 FRAC TOWER | 9.9 8.9
16 © “INLET SCRUBBER | #.4 2.9
1 PTANK | §.0 8.0
4 REFRIGERATION | 0.8 1.1
4 OTANK | * 1.5 25.6
8 . ‘PRODUCT LINE |22 6.9 21.9
3 ﬁSUEETENER | RxRtARS 13.9 228.5
Z OTHER |EEXERINS . 16.0 - 32.8
4 P EOPUHP - litltt!l*.*tt**tl 31‘5 64'8

—— L e E St St TECET TR SRR

49 14 20 3@ 46 5@ (1)

Median of Difference Over Background
.PACILITY: Production
v 178 MANIFOLD | é.9 2.0
g - 208 METER | . 8.9 #.9
: © 19 -OTHER | §.9 4.9
| 15  PUMP | 0.9 9.9
| . 121 SEP : } i.9 7.8
i © 52 STANK ' I 8.9 )
1  SUMP i g.0 8.9
4 - WLINE | 6.0 8.9
4 = WPROD | 4.9 9.8
34 WTANK | 0.9 g.9
35 WING i* 1.5 3.9
2 - + e s Kt & '
--- 5 16 20 390 49 58 69

°14 Median of Difference Over Background
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Table 2

Median Difference Over Background by County
Sequenced by Increasing Median Difference
(Micro-Rems/Hr)

Colorade

FACILITY: Gas Processing

Median 75%n
Obsns County : Difference Percentile
|
3 RIO BLANCO { 9.09 g.8
16 ADAMS |2ee g.7% 12,13
28 WELD R LR l1.00 7.88

et el bt it LRt SESY LEEL P
1 2 3 4 5 & 1

Median of Difference Over Background

FACILITY: Production
[

188 JACKSON ] g.09 8.9
353 RIO BLANCO | e.99 8.0
11 WASHINGTON I f.08 6.9
38 WELD I g.0@ 2.5

e e it DR SR AT e T
1 42 3 4 5 & 1

Median of Difference Over Background

-63-



Table 3

‘ Median Background by County
Sequenced by Inczeasing Median. Difference
(Hicro Rems/Hr)

Colorado
75th

Obs County Median Percentile
_55{. WELD = CRRRRRERERRREXARNLE 7.5 9.9

16  ADAMS [ EEREAEXIXLLLRLLERRSE 8.0 8.0
188  JACKSON [REEXERRERRAERANRNXRRRIRARERXAS 12.8 13.0

11 & WASHINGTON JERERERTLXRXTXALAXLERIRRRAXALLRSL 12.9 12.8
258 RIO BLANCO AR AR R I ER AR IR NI RS ER 13.8 15.8
.- ————- L el e el bt SR LAt EE T E S o
559 8§ 2 4% 8% 18 12 14 16

_Hédian of sackground Reading
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Appendix 1

Statistical Data by Pacility and Equipment
Difference Over Background
(Micro-Rems/Hr)

Colorado
Equipment No Averaqge Maximum Minimum 25 % Median 75 %
Gas Processing Facilities
DEHYDRATOR 4 g.0008 6.9 8.8 é.a8 6.9 g.448
FRAC TOWER 3 8.0009 g.8 g.0 #.89 4.6 #.880
INLET SCRUBBER 16 11.4687 168.5 .8 .98 8.9 2.875
PTANK 1 g.a0d0 2.8 g.9 9.0d d.a d.909
REFRIGERATION 4 #.3758 1.5 .9 .08 a.9 1.125
OTANK L | 9.1254 33.5 6.9 §.25 1.5 25.625
"PRODUCT LINE B 14,1875 58.5 a.a 1.12 6.8 21.875
SWEETENER 3 78 .80449 220.5 #.5 #.5¢ 13.9 228.599
- OTHER 2 16.008¢ 32.9 a.4 8.0 lo6.9 32.809
OPUMP 4 33.5664 68.5 2.5 4,25 31.5 64.758
Production Facilities
H/T 29 3.37931 28 9 ) 9.8 2.5
MANIFOLD 178 g.19181 15 é é §.0 é.0
METER 29 8.60800 ] 9 g 9.8 8.9
OTHER 19 6.89474 78 | ] h.9 4.8
PUNP 15 2,33333 29 ¢ [ 9.8 9.9
~ SEP 121 8.4949¢6 263 @ 8 8.9 1.9
STANK 52 8.423488 13 8 9 .8 2.3
SUMP 1 d.90004 # q ) i.g g.9
WLINE 4 #.09094 9 g @ g.9 g.4
WPROD 34 1.28589 24 d 9 8.9 #.0
WTANK 35 1.88571 27 ) (] 6.9 g.8
WINJ ‘ 2 1.50004 K| g g 1.5 3.8
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FACILITY

GP
- GP
6P

PROD
PROD
PROD
PROD .

' Appendix 2

Statistical Data on Median Difference over Background

.- WELD 38

Cplazado

COUNTY  NO AVERAGE

RIO BLANCO 5 #.206¢

. ADAMS 16 18.5625
- WELD 28 15.6429
JACKSON 198 8.4537
 RIO BLANCO 353  3.7139
. VASHINGTON 11  0.0098

2.2895

By Facility and County
(ﬁicto-ﬁems/ﬂ:)

MAXIMUM MINIMUM PCT25 MED PCT75

220.5
168.5

| N
S wm o

1,88

7.89¢8
- 12.12%
" T.875

L9809
© v.000
9,809
2,508




COUNTY

WELD
ADAMS
JACKSON
WASHINGTON
RIO BLANCO

NO

66
16
148
11
358

AVERAGE

8.4742
T.1258
11.8981
12.0090
12.8966

Appendix 3

Calorado

MAXIMUM

13

8
15
14
17

MINIMUM

o m T ode O
« s = 2 =
|l

Statistical Data on Background by County
{Micro-Rems/Hx)

PCT25

&.509
5.375
11.409

12.09¢

12.849

-

) MDD~
= a4 o+ w =
=B e m W

PCT75

13

15



II

II.

III.

Iv.

SUMMARY
{(Illinois)
ALl significant‘differehcéé wére;équipmedf 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%» Percentlle
1. Heater Tieatet(l) (Pred) 196 WR/hr 176.0. ua/hr
2. Flow Line (Prod} 124 : :
3. Separator - {Prod) - Bl .
4. Water Line Il) {Prod) :
5.

... Pump . . {Prod)

Fayette county has a high backgfound level and Gallatin county has a
very high background level.

The high equipment readings for Gallatin county were due to some very
nigh readings for a few water and storage tanks, one of which was an
outlier value. There were only twenty-four total observations for that
county so it is pre-~mature to declare it to be a hot-spot. It is,
however, suspect.

Overall Summary (All data were on Production facilities)

1TEM No Median 75%h pet. 9@th Pct. Max Value
Statewidé
a. Background 661 7.9 18.9 15.8 50
b. Max Reading 661 24.0 168.9 237.0 2,580
¢. Difference 661 17.8 9.5 211.6 2,475

NOTE: All data are measured in micro-rems/hr
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FIGURE 1 — MEDIAN'BACKGROUND LEVELS
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FIGURE 2 — MEDIAN DIFFERENCE OVER BACKGROUND

ILLINOIS

PAODUCTION FACILITIES
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MICRO-AENMS/HR [ ___] NO DATA [III1] BELOW .8 EzzzZ) .a - 1.99
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Table 1
Difference of Maximum Reading over Background by Equipment
Sequenced by Increasing Median Difference
(Micro-Rems/Hr)

Illinols

FACILITY: Production
Median 75en
Obsns Equipment Differance Percentile
|
18 sumMp | ® 5.5 24.3
8@ OTHER | * 6.8 13.8
- 383 STANK | X% 11.6 51.8
34 'WTANK jx% 12.89 126.8
3 PUMP | RERKERRRER 568.8 89.9
1 YLINE jrELRLRTRRRNR 6.9 6d.8
213 SEP {ERRERERRRAELR 3.9 161.8
8 FLINE [REXEALRERRTRRERERRARIRNRD 124.§ 259.3
1 H/T |tt!ttltttlt!ttttit*titttttttt!!!t!t 1'}'5_' 1",'5.'

el it SETE ST Y SEREY SR S S PR
20 49 68 8@ 149 120 148 169

Median of Differance Ovez Background
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Table 2

Medlan Difference Over Background by County
Sequenced by Increasing Medlan Difference
(Micro-Rems/Hr)

Illinois

FACILITY: Production
Median 75%n

Obsns County | Difference Percentile
| | ! . | |
497 UNREPORTED  |*#* 14.0 56,0
149 FAYETTE Ritbbbbbb | 9.5  162.3
24 GALLATIN JEREERARRARTTLARERTRIARRIARD 142.5 - 234,98

el et SRS SR SRS R
20 49 68 B89 189 129 149

Hedian of Difference Over Background

Table 3

Median Background by County
Sequenced by Increasing Medlan Diilerencs
. {Micro-Rems/#z}

Illinois
' 75¢hn
Obs County Median Percentile
!
497 UNREPORTED |RRREERRERNERED 7.8 8.9
146 FAYETTE [ RREREREZRRRLERNATALIRLINRRAR 13.9 16.8
24  GALLATIN | RE IR E AL ERRRERAERARATARORAS 16.8 25.9

i Bty T B e S Rt SRS
2 4 6 8 19 12 14 6 18 28

Median of Background Reading
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Appendix 1

Statistical Data by Facility and Bquipment
Difference Over Background
(Micro-Rems/Hx)

Illinois

Equipment No  Average Maximum Minimum 25 % Median 15 %

Production Facilities
SUNP 18 15,944 71 g 4.5 5.5 24,25
OTHER 8@ 13.8589 186 ) 2.0 6.0 13,49
STANK 343 64,422 2478 P .9 11.4 51.88
WTANK 34 194,294 575 ) 4.9 12.8 126.75
PUMP 3 43,333 80 8 4.9 59.9 8d.08
VLINE 1 £4.998 oF 64 6.9 6.0 cd.09
SEP 213 129.944 1875 # 15.8 63.9 161.988
FLINE 8 163.588 389 42 79.4 124.4 25%.25
H/? 1 176.989 176 176 176.80 176.9 17¢.d9
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Appendix 2
Statistical Data on Median Difference over Background
By Facility and County
{Micro-Rems/Hr}

Illinois

FACILITY COUNTY NO  AVERAGE MAXIMUM MINIMUM PCT25 MED PCT75

14.8°  56.49

PROD UNREPORTED . 497 55.636. 893 8 3.4
PROD FAYETTE 149 119.864 975 8 7.9 49.5 162.25
‘PROD - GALLATIN 24 297.792 2475 g 16.5 :142.5.,234.75
Appendix:3
Statistical Data on Background by County
{Micro-Rems/Hr)
Illinois
COUNTY NO AVERAGE MAY T =i HINIMUN PCT25 MED PCT?5
UNREPORTED 437 6.5985 12 4 4 7 8
FAYRTTE 149 15.6008 508 9 - 11 13 16
GALLATIN 24 18.2548 25 9 15 is 25
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SUMMARY
(Kansas}
I. All significant differences were equipment specific.
The equipment with the most pronounced differences over backqround

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

Equipment Median Differenca  75%" Percentile
1. Reflux Pumps {GP) 285 JuR/hz 636.3 UR/hx
2. Product Line (GP) 178 336.0
3. Propane Tanks (GP} 95 639.8
4. Propane Pump (GP) 78 78.8
5. Plow Line (PROD) 64 191.3

II. Kiowa, Sheridan, Ellsworth, and Edwards counties had mid-range background
levels.  All the others were classified as high except for Haskell,
Stevens, Pinney and Crant which were very high.

IIT. Overall Summary

ITEM No Median 75%» pPct, 98t™ Pct. Max Value
1. Statewide |
a. Background 726 - 11.5 14.9 26.4 78
b. Max Reading 726 13.9 23.9 119.9 1,589
c. Difference 726 9.0 7.8 96.3 - 1,487
2. Facility
a. Background
Gas Processing 49 20.4 20.9 20.4 20
Production 877 11.8 13.8 17.8 79
b; Max Reading
- Gas Processing 49 56.8 285.8 3508.9 1,189
- Production 677 13.9 20.48 8¢.0 1,588
C. Difference
Gas Processing 49 30.¢@ 185.9 330.9 1,888
- Production 677 g.8 4.5 66.4 1,487

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

2} The apparent differences between facilities are due to the
specific items of eguipment listed in Section I above.
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FIGURE 2 — DIFFERENCE OVER BACKGROUND
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FIGURE 3 DIFFERENCE OVER BACKGROUND
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Table 1
Difference of Maximum Reading over Background by Equipment
Sequenced by Increasing Median Difference
(Miczo-Rems/Hr)

Kansag

FACILITY: Gas Processing

_ Median 15%n
Obsns Bquipment Difference Percentile
2 COMPRESSOR | * 3.9 6.8
1 oPUMP : | * 5.8 5.9
"5 OTANK | ® 5.8 27.5%
17 FRAC TOWER (REL L 4.9 42.5
1 DEHYDRATOR IREES LS 36.49 8.5
1  PPUMP | RERRRERRERRR AR 19.8 74.8
3 PTANK [ERERRRRERRRRRRARS 85.9 §80.8
15 PRODUCT LINE [ ¥eRtdmakdxittttritxttttssasraasrts 179.9 330.9
4 REFLUX PUMP [SAXRIXIXEXAXNTRANLEEIRSATRIRRTNRNRRRRLRRE 25 § 636.3
-— et Dl St il Dbt EEET TEE PP ST FEE :
49 26 49 o8 89 190 120 149 169 189 208
Median of Difference Over Background
FACILITY: Production
!
18 MANIFOLD | 2.9 f.g
16 METER | 3.4 .0
25 OTHER | - @.8 g.9
ie PTANK | i.4 9.9
47 PUMP | 9.9 1.9
84 SEP i 4.8 1.8
226  STANK | 9.9 2.9
8 sump I i.9 1.5
3 WLINR i #.0 1.9
79  WPROD | 8.9 2.9
47 H/?T [ 1.9 6.0
7  WINJ i 2.8 37.9
97  WTANK |2tk % 19.9 119.9
12 FLINE [RRRRERRTRTLLE 64.9 191.3
-— e T s sttt DU (TR P A SRS Y Sy o
677 20 49 60 89 109 120 149 168 18¢ 299

Median of Difference Over Background V
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1
1
47

Table 2

Median Difference Over Backqround by County
Sequenced by Increasing Medlan Difference

" {Micro-Rems

 .Kansas

FACILITY: Gas Processing

County
I
MEADE }
EDVARDS
GRANT i

jaes

ii**tt!*ll*!*tﬂ

/HL)

Median

Difference Percentile

- oW
s =

----- T e et SELE TEERE TR
i 29 B 48 58 of

Median of Differernce Over Background

FACILITY:

KINGMAN
BARTON
DECATUR
ELLIS
BLLSWORTH
FINNEY
HARPER
HARVEY
HASKELL
HODGEMAN
MEADE
MORTON
- NESS
RUSSELL
SEDGWICK
SHERIDAN
“TREGO
STEVENS
MORRIS

EDWARDS
KBARNY

Production

|

%

px

|t

£

[ o

| k8

| 2%

|xes

jang

TITTTL

wa——— Rt SUEEd St
19 28 3%

LA A S )

. e - . L i - . Ad .- » . . ‘
e MO EREGEERUEDEDEEREE D@ S @G ES .S

L4

- )
NAVMWWWNNNFERPOEEERERERNODNDHE B G D GG 5N ®
R . 3 - - L] - - - » L]

R St SRS

0 59 el

Median of Difference Over Background
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Obs

County

KIowa
SHERIDAN
BLLSWORTH
EDVARDS
DECATUR
KINGMAN
BARTON
ELLIS
HARPER
SEWARD
COWLRY
HARVEY
KEARNY
MEADE

~ MORTON

RICE

- RUSSELL
- WABAUNSEE

- BARBERR
" MORRIS

+ NBSS
. SEDGWICK
. STAFFORD
* TREGO .
. HODGEMAN
. BUTLER

;  HASKELL

. FINNBY .

- STEVENS

GRANT

Table 3

Median Background by County

Sequenced by Increasing Median Differance

{Micro-Rems/Hr}

Kansas

|lt!tt!!tt*lttt
|ti!lttilt!ttt!t
|ttii*tt!l*!!*lt!
|ttl!t!ttttt*ti**li

'|'ttilt.tilt!llt!f!t

jREARSERERRERTRDRAET LR
[FEEEARRREXREXRARINREL

SRR RERRRERRANRRRRL RS

tt!l!ltt!!ttl!ttlt!t*
JERARRARREXRERKANRRRR
jREeEeR ekt RExRRRLERRENE

| RRAREXRRAXRXATARNREARNE

| REREERERRRRRRREER AR R LR

| SRRERERARTRXRTERRNERNLES

| REXREERRRREERERS SR L

| EXRXRXRXREAARTRNSLENEE

| Rkt kR kRR RN ARERE

| EXREEEEREERRISARAT RS

| SEXRXRXTRRRXRXLERNRRARENS
Iitlili!!t!!f!!!itt!*tl*t
[RERRERELRRRERERRSERRRRES
[E2REREXRTEARNLARTINRS SRR

(Rt 3ttt ettt s )y
[RERRERIRERRREARRRRENRNRRAS

| SRERERXERARIRRRRERRRRRARARR

| REREER kR ARELRRERER AR ERRRRE

| RERERNEARERRNREERRRERRARRERERS
I'llli!ll.!i*!i.tt**t.itttiittiiif*i
(Riit ittt it it it it id it ad i b isdsdl

'lt!tlt!tlttt't*'tt!fltttllitliitt*ttil** :

s i St TS S S P P S G
2 4 6 8 14 12 14 16 18 28

Medlan of Background Reading

-81-

Median Pe

P e s = 3 = . & = »

Pt b e e e
el K LK K R - R N

- L
- B K R -BE-N E -N 3% EVUN-X -RUR -]

11.

Tsth
rcentile

(ol i o
w A0

. v .
Y Py -y

o 19.9

11.5
11.%
13.9
13.9
11.9
11.8
- 11.9
11.9
11.9
17.5
12.8
11.9
13.8
13.9
13.8
13.8
16.9
'17.8
14.9
22.%
16.9
17.5
8.9
8.9



Appendix 1

Statistical Data by Facility and Equipment
Difference Over Background
- .. [Micro-Rems/Hxr} = |

Kansas

Equipment No Average Maximum Minimum 25 %  Median 75 %

Gas Processing Facilities

COMPRESSOR 2 3.498 3 9.8 g.09. 3 6.09
OPUNP 1 5.000 5 5. ¢ 5.6 5 - 5.99
OTANK 5 13.900 k['} 8.9 2.5 5 27.58
FRAC TOWER 17 48.676 255 9.9 g.00 28 42.58
DEHYDRATOR 1 38,800 38 g4 g.80 39 38.99
PPUMP : 1 74.069 7% 79.9 mw.06 ¢ 79.989
PTANK 3 255.833 690 2.5 2.5¢  BS  606.49.
PRODUCT LINB' 15 239.008 98¢ . 14.9 - 75.88 1719 3389
REFLUX PUMP. 4§  297.580 788 g.9 51.25 285  636.25
Production Pacilities

MANIFOLD - 19 6.3999 63 ¥ | §.

METER 18 8.4625 1 g g.

OTHER ‘25 1.3609 3 9 g. :

PTANK 16 3.2598 49 B d. .

SEP |84 13.2282 318 . g. ;

VLINE 13 9.3333 1 9. ] i
STANK [226 17.8142 1198 # 9.9 .

PUNP . LY 8.425% 196 .. g 9.9 ;

susp- .8 §.7508 4 9. 9.9 d

WPROD. . {79  26.2215 1487 g 7.9 .88
Wt . 4T 32,2668 589 I 1.0 80
vING 14.5714 4. 9, 2.9 A
WOANK . 097 88.2732 785 . 9. 19.9 J

PLINE. . °12  93.5088 286 | 19 64.8
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Appendix 2
Statistical Data on Median Difference over Background
By Facility and County
(Micro-Rems/Hr)

Kansas

FACILITY COUNTY NO AVERAGE MAXIMUM MINIMUM PCT25 MED PCT75

GP MEADE 1 9.09¢ ] 9 0 ¢.0 g.d84d
GP EDWARDS 1 6.994 6 6 6 6.8 6.949
GP GRANT 47 136.277 1988 g 5 39.9 196.808
PROD  KINGMAN 1 8.989 ] 8 # é.9 9.904
PROD  PINNBY 3 g.908 (] ] ] 9.9  0.099
PROD  HODGEMAN 42 1.357 31 g § 8.9 #.099
PROD  NESS 2 3.995 63 g 2 7.9 9.600
PROD  RUSSELL 49 1.898 32 (] 8 9.9 8.209
PROC  DECATUR 16 g.799 5 @ [ g.86  9.584
PROD  HASKELL 16 2.994 22 ] ) 9.9 8.580
PROD  STEVENS 18 1.167 16 g g §.8 . B.625
PROD  BLLIS 41 6.488 128 g ? 9.9  1.068
'PROD  ELLSWORTH 37  1.188 21 g g §.9 1.009
_PROD  MORTON 6 §.333 1 ] g 9.9 : 1.994
PROD  SHERIDAN 1§ 5.488 48 ¢ g 9.9 - 1.500
PROD  MEADE 18 72.667 785 # g .9 -3.258
PROD  HARPER 15 2.909 12 g g 9.9 6,089
PROD  BARTON 29 28.931 588 ] ¢ .8 - 7.509
PROD  HARVEY 11 11.818 79 g g 8.9 13.999
"PROD  SEDGWICK 37 79.988 1198 8 '] 8.0 . 18.509
PROD  TREGO 12 15.417 53 ] f# 8.9 39.589
PROD  MORRIS 4  9.508 1 (] 9 9.5 . 1.800
"PROD  WABAUNSER 6  2.333 9 1 1 1.8 3.499
PROD  BUTLER 89 79.596 1487 ] ¢ 1.4 .78.509
PROD  COWLBY 2 2.009 2 2 2 2.8 2.49%
"PROD  BARBER 5 52.339 467 '3 [} 2.9 34.960
PROD  RICE "5 41.809 197 9 [ 3.9 193,04
PROD  KIOWA ] 6.890 17 2 3 3.5 - 8.9
PROD  'STAPFORD 62 59.214 504 g 2 3.5 57,2580
PROD  SEWARD 13 36,385 282 g ] 5.8 - 68.589
PROD  EDVARDS 11 4.818 21 ] [ 6.9 6.909
PROD  'KEARNY 2 12.9989 19 5 L 12.8 19.600
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COUNTY

KIOWA
SHERIDAN

- BELLSWORTH

EDWARDS
DECATUR

"ELLIS

-BARTON
.- HARPER

- SEWARD

‘KINGMAN

COWLEBY'

L HARVERY"

: 1KEARNY
... MEADE. -

. ‘i MORTON’

WABAUNSEB
‘RUSSELL

Appendix 3

Statistical Data on Background by County

AVERAGE

7.0988
- 8.200@
7.6757
9.7599
8.908¢
9.8049
16.3793
9.9333
11.7692
19,0949
11.08999

11,9099

11.9999
11,3158

11.9888

11,0069
16.7143

12,8089

123559
11.9891

11,9848

11.7568

17.9839.

12,4524
14.9888

15,5312
17.5080
172222
20.9990.

{Micro-Rems/Hr)

Kansas

HAXIHUH - MINIMUM

L3 - ' &l

R — SR ol ol codl ol et gl el . .
ME AW EERE RO S0, s

B DT St

[

PRl Tl e S

-84-

PCT25  MED  PCTTS

7.008
12.804
8.580
11.608
19.250
11.869
11,589
13.809
13.009
18.9649
"11.988
11,069
11,089
1.4
11.988
11.894
12,900
lvlsolg

ﬁ‘ﬁhgs;




SUMMARY
{(Kentucky)

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 75t Percentile

Water Tank (Prod) 178 JUR/hrx 346.9 JUR/hr
IT. There were no significant differences in background readings from county
to county. Henderson county, however, with a median background of 9 UR/hr

was at the top end of the mid-range class and Union county with 18 UR/hr
was at the low end of the high classification.

IITI. Overall Summary (All data were from Production Facilities)

ITEM No Median 75¢" pct. 9pt™ pct. Max Value
Statewide
a. Background 21 19.0 12.5 14.56 15
b. Max Reading 21 15.9 23.9 67.9 359
¢, Difference 21 3.9 15.8 59.9 348

NOTE: All data are measured in nicro-rems/hr
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FIGURE 1 — MEDIAN BACKGROUND LEVELS
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FIGURE 2 — MEDIAN DIFFERENCE OVER BACKGROUND

KENTUCKY

PRODUCTION FACILITIES

| ]NODATA [TITIT eELoW .8 .8 - 4. 99

- 33 RS 33.01 - 245 — OVER 24%

AMERICAN PETROLEUM INSTITUTE
NATURALLY OCCURRING RADIOACTIVITY SURVEY



Table 1
Difference of Maximum Reading over Background by Equipment
Sequenced by Increasing Median Difference
(Micro-Rems/Hr} .
Kentucky

PACILI?TY: Production ' .
Median T5en

Obsns  Bquipment Difference Percentile
. | ' o
14 OTHER | .9 3.5

1 SUMP {ax a.d 8.8
4 SEP {EERARR 32.9 58.3
2 FTANK R sasast sttt assaa st st st tasnssenss 178.8 348.8

- i I R Sttt TELE LD TS s
21 20 49 60 8@ 199 128 148 168 180
Median of Difference Over Background

Table 2

Median Difference Over Background by County
Sequenced by Increasing Median Differanca
{Micro-Rems/Hr)
Kentucky
PACILITY: Production
Median 5%

Obsns County Difference Percentila
2 HENDERSON | i.9 s.4
19 UNION RARLELE L) 5.9 16.9

e e B e e S e e
2 4 6 8 18 12 14 15 18 2¢

Median of Difference Over Background
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Obs

2
1%

County

HENDERSON
UNIOH

Table 3

Median Background by County
Sequenced by Increasing Median Difference
(Micxo-Rems/Hr)

Kentucky
?SBH ’
Median Percentile
l .
(REiIEE2 1442 22322435 9.8 3.8
jrEstErRRARRERRRR RN R ' 19.9 13.8

e e St T e R A s TS
2 4 6 8 194 12 14 16 18 28

Median of Background Readings
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Appendix 1

Statistical Data by Facility and Bquipment
vDitference Over Background

(Micro-Rems/Hr)
" Kentucky
Bquipmant . No Average Maximum Minimum
OTHER 14 2.9N 18 4
SUMP 1 8.000 8 8
SEP 4 35.988 62 14
WTANK 2 349

178.908

~G0-

16

25 %

0.8
8.d9
14.75
16.4¢

Median

- :
32
178

75N

.59
8.99
58.25
340.9¢




Appendix 2

Statistical Data on Median Difference over Background
8y Pacility and County
{Micro~Rems/Hr)

Kentucky

PACILITY COUNTY NO AVRRAGE MAXIMUM  MINIMUM PCT25 MED

PROD HENDERSON 2 ¢.9999 ] ) ') g
PROD UNION 19 28.9526 344 ) ) 5
Appendix 3
Statistical Data on Background by County
(Micro-Rems/Hr)
Kentucky
COUNTY NO  AVERAGE = MAXIMUM  NMININUM  PCT25  MBD
HENDERSON 2 S.0080 9 9 9 9
UNION ’ 19 10.3684 15 7 8 1§

-91-
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SUMMARY
{Lousiana)
I. All significant differences were eguipment speclfic.
The equipment with the most pronounced differences over background
based on Median ranking are listed below in descending order. The
difference is the excess qf the reading over background:
Equipment Median Difference  75%" Percentile
Water Line <prodi¢5’ 45,2 S 143080
II. There were significant differences in background readings from parish
to parish. Specifically, Cameron, and St. Landry were low. The
remainder were mid-range except for Bossier, Caddo, Ascention, Lafayette,
Red River, S8t. Helen, East and West Baton Rouge, and Pointe Coupee' which
were high and Iberville which was very high.
I1I. Overall Summary

f ITEM No Median 75%h pct, 98t™ Pct. Max Value

1. Statewide

5 a. Background 3,828 6.5 9.8 18.8 24.4
: b. Max Reading 3,928 9.8 15.9 75.8 3,080.9
i c. Difference 3,928 8.4 7.8 £9.1 ,981.9
i 2. Facility

i a. Background

b Gas Processing 358 3.5 5.8 7.9 13.4
: Production 2,679 7.9 9.5 19.3 24.4
?f b. Max Reading

g Gas Processing 358 5.9 8.8 18.7 589

k Production 2,678 9.5 16.9 89.9 3,000

? c. Difference '

: Gas Processing 358 8.8 2.2 14.¢ 491

] Production 2,678 g.9 9.9 74.9 2,991

NOTE: All data are measured in micro-rems/hr
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Table 2 (Continued)

Median Difference Over Background by Parish
' Sequenced by Increasing Median leference
(chro -Rems /Hr)

_ Lqusiana
' FACILITY: Production
Median 75%k
Obsns Parish - Difference Percentile
35  ALLEN | 6.9 9.9
.8 -BOSSIER 1 é.9 &.8
178  CADDO. ] #.8 8.8
83  CALCASIEU | 4.9 2.9
85 ' CLAIBORNE | 9.8 2.8
26 . -DESOTO ' .9 g.9
99 E. BATON ROUGE [ 9.0 - 3.9
339 ° EVANGELINE ! 8.9 9.2
31 JEFFERSON DAVIS | 9.8 2.5
2 ' LAFAYETTE l 9.9 9.9
121 - LIVINGSTON i 9.0 - 8.9
112 PT. COUPEE | 4.9 - 4.9
6 OUACHITA ! - 8.8 9.9
19 RED RIVER | 9.8 . 2.8
2, :ST HELEM _1 9.9 L 9.9
33 'ST. CHARLES ! 0.8 7.8
5 8T. LANDRY I 8.0 3.5
262  VERMILION I 2.8 9.8
35 W. BATON ROUGE ; #.0 9.8
15 VEBSTER | 8.4 - 9.9
53  UNREPORTED | 2.9 19.8
1  VEST FELICIANA | 9.8 9.0
41  IBERVILLE 1 8.1 1.1
211 CAMERON ! 1.9 5.9
205 ACADIA i® 3.8 38.8
2 CATAHOULA Rd 7.5 9.8
156 TERREBONNE | %% 8.0 57.5
12 - JEFFERSON | 2% 9.9 47.8
57 'ST. MARY | #xs 13.8 189.5
134° LAFOURCHE jrene 18.7 5.4
4 CONCORDIA |RERER 22.5% 265.9
197 ST. MARTIN | xedkiit 31.9 83.8
27  PLAQUEMINES |RERREREE 38.8 115.0
78 IBERIA [ XEEXEEXRES 50.9 193.3
Z ST JAMES |SRXREXRXALXTAR _ 64.5 87.8
3 "ASCENSION jRERRXTRXRTLLS ' 65.8 145 0
8 ASSUMPTION [RERELRAARRREALEARRE 93.8 231.38
———— R it S ettt SETE LT EEE S
2666 20 40 6@ 80 180 129 149

Median of Difference Over Background

~-98-



Obs

383
3
8
84
67
27
204
1)
158
66
336
388
85
36
138
.
35
15
224
2
26
2
4 .
12

112

35

43

Parish

CAMERON

ST. LANDRY
ASSUMPTION
CALCASIEU
IBERIA -
PLAQUEMINES
ST. MARTIN
ST. MARY
TERREBONNE
UNREPORTED
VERMILION
EVANGEL INE
CLAIBORNE _
JEFFERSON DAVIS
LAFOURCHE
OUACHITA
ALLEN
WEBSTER
ACADIA
CATAHOULA
DESOTO

ST JAMES
CONCORDIA

JEFFERSON

LIVINGSTON
ST. CHARLES
WEST FELICIANA
BOSSIER

CADDO
ASCENSION
LAFAYETTE

RED RIVER

ST HELEN

E. BATON ROUGE

'PT. COUPEE
W. BATON ROUGE
1BERVILLE

Table 3
Median Background by Parish

Sequenced by Increasing Median Difference-
(Micro-Rems/Hr)

Lousiana

jRAXTARY

[ERRRXR

EIITETTITT
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Appendix 1

Statistical Data by Facility and Equipment
Difference Over Background

- (Mlcro-Rems/Hr)
Lousiana
Equipment No Average Maximum Minimum 25 %  Median 75 %
Gas Processing Facilities
' COMPRESSOR 1 4,3462 95.9 g.6  49.99 g.09 2.698
CRYO UNIT 5  5.4880 24.9 8.4 - #.90 8.9 13,7849
DEHYDRATOR 38 2.2816 36.8 - 8.8 9.99 9.9  1.358
_ INLET SCRUBBER 97  12.1848 491.6 9.4 9.49 0.80 . - 1.949
i  METER 19 9.2649 1.1 8.8 g.89 8.98. - 4.625
! OTHER 31 18.6548 61,9 @8.8. 8.6  9.86 - 3.469
g PRODUCT LINE 7 3.8571 21,3 6.8, @.40 8.00 . 8.198
' REFRIGERATION 18 #.5106 2.7 . 8.8  0.99 g.68 -, 1.158
SWEETENER 19 9.6989 3.9 9.8. . 9.80 9.6 . .9.996
" OTANK . 14 5.2258 117.4. g.0., 9.99 8.35. - 5,988
" REFLUX PUMP 17  54.5824 408.3 0.8 -@.08  d.59 19,058
- BOTTOMS PUMP 5  6.84989 2.3 8.0, . 8.25 1.88 :
- - PPUMP 5 4.0200 11.9 0.8 8.45 3.60
- ~ PTANK j 5 14.2200 iz.eé, 8.5 1,75  5.00
& opuMp 18 43.6222  217.9 9.8, 8.8  6.15
a FRAC TOWER' 13 18.9769 116.9 ‘0.9 #.85  6.5@
‘Brodyction: Facilities
'METER 5 12.409 49.8 g - 2.9 #.8:
OTHER 388 12.182 588.49 8 8.9 9.9
PUMP , 114 2,352 %89 . ¢.. 8.8 8.0
'gEP 768  42.954  2991.9 9. 9.9 0.9
STANK 452 11,658 599.8 8 9.9 4.8
VRU 7 9.990 6.8 4. 9.9 8.0
‘WOTHER 7 #.286 2.8 8 9.9 8.9
WPROD . 13 9.433 194.9 -8 9.0 9.8
‘WTANK 235 17.466 - 475.9 g - 8.9 9.8
L SUMP 72 6.653 69.9 I N 1.9
- ‘H/T 322 56.722  1496.8 L0 8 2.8
. 'MANIFOLD 136 95.821  1444.9 8 8.8 3.5
| FLINE 74 99.423  2991.8 .8 a8 8.
B “WINJ 7 11.571 34.2 e 9.8 8,
8 1.6 45,

WLINE , 18 188,983  1594.8
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FACILITY PARISH

GP
GP
GP
GP
GP
G
GP
cp
Gp
GP

. GP

- ap
GP
GP

PROD
- PROD
PROD

"~ PROD:

~ PROD
PROD
PROD
PROD

- PROD
PROD .

- PROD

" PROD-

~ PROD
PROD

PROD
. PROD .
PROD
PROD |
. PROD

PROD

PROD -

PROD

PROD
PROD
PROD

‘Appendix 2

Statistical Data on Median Difference over Background
By Parility and Parish '
(Micro-Rems/Hr)

CALCASIEU 1
CAMERON 172
EVANGELINE 49
IBERVILLE 2
ST. MARTIN 7
VERMILION 74
JEFFERSON DAVIS 5
IBERIA 6
ACADIA 19
UNREPORTED 13
TERREBONNE o2
LAFOURCHE .4
8T, MARY 3
ST. CHARLES 1
ALLEN 35
BOSSIER 8
CADDO 178
CALCASIEU 83
CLAIBORNE 85
DESOTO 26
E. BATON ROUGE 99
~ EVANGELINE 339
- JEFPERSON DAVIS 31
LAFAYETTE 2
LIVINGSTON 121
PT. COUPEE 112
QUACHITA 6
‘RED RIVER 1@
~ 8T HELEN 2
- 8T. CHARLES 33
8T. LANDRY 5
VERMILION 262
~W. BATON ROUGE 35
. WEBSTER 15
. UNRBPORTED - 53
" WEST FELICIANA 1
TBERVILLE a1
CAMERON 211
ACADIA 285

Lousiana

9.969
8.911
2,265
0.999

21.857
4,470
1.088

31,548

39.316
§.385
8.0a8

131,584

75.333

147,809

8.257
3.188
1.677
2,443
1.490
1.365
4.919
4,248
90194
9.989
8.242
3.621
8.008
2.320
g.008
18.167
1.488
21.164
#.108
2.333
29.436
2.000
19.787
9.599
68.198
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#.08
9.40
- 0.89
#.89
8.008
b.g@
.29
1.86
g.00
2.98
8.480
4,25
47.98
147.09

¢.68
g.09
9.08
§.09
6.89
6.8
9.0d
g.00
g.49
#.89
g.80
#.99
a.80
g.99
g.80
g.608
§.40
g.89
#.48
0.08
a.98
8.08
8.08
2.00
8.08

MED

é.80
8.d0
g.20
@.99
4.98
#.09
1.49
3.58
3.08
5.98
-10.08
15,50
62.80
147.49

0.96
9.40
§.90
a.90
g.49
¢.90
¢.98
9.90
0.68
9.69
0.88
6.89
9.09
0.04
0.0¢
6.9
0.9¢
0.99
6.69
é.99
9.99
9.99
8.18
1.80
4.98

PCTT5

9.8
2.25
0.2d
¢.60

49.99
g.58
2.99

74,58

59.89
9.58

12.08

374.75

117.89

147.89

g.49
9.0¢
.64
2.80
9.68
g.90
3.98
¢.6d
2.50
9.0
8.0
d.60
9.89
2.75
9.00
7.98
3.58
9.90
4.80
4.99

19.94
g.99
4.85
5. 88

38,840



SUMMARY
(Miéhigan)
I. There were no significant differences between items of equipment.
II. There were significant differences in background readlngs from county

to county. Specifically, Antrim, Crawford, Grand Traverse, and Kalkaska
counties were very low while Calhoun, Eaton, and Ingham were mid-range.

CIII. Overall Summary

|  ITEN No .~ Median  75%" pct. 9Bt™ Pct. .Max Value
1. Statewide , : o
- a. Background 695 5.9 6.9 18
b. Max Reading 695 5.8 7.8 3,564
c, Difference 695 9.9 8.8 3,499
2. Facility |
© ‘@, Backgrouhd
; ' Gas Processing 348 5.0 1.9 18
i ~ Production: 347 4.8 6.9 14
" b. Max Reading :
Gas Processing 348 6.9 7.8 8.0 13
Production 347 5.0 7.9 19.2°  ..3,504
§ | : c. ﬁifference ”
' Gas ‘Processing 348 8.8 é.8 1.9 C 127
Production 347 ' .0 é.0 14.ﬂ1 3,499

NOTE: Alldata are measured in micro—:éms/hr
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FIGURE 1 — MEDIAN BACKGROUND LEVELS
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FIGURE 2 DIFFERENCE OVER BACKGROUND
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FIGURE 3 — DIFFERENCE OVER BACKGROUND
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Table 1

Difference of Maximum Reading over Background by Equipment
' ‘Sequenced by Increasing Median Diffexrence
(Miczo-Rems/Hr)

Michigan
FACILITY: Gas Processing
Median 758n
Obsns Equipment ' _ Difference Percentile
3 BOTTOMS PUMP | 2.8 1.9
18  COMPRESSOR } 8.8 4.9
i3 DEHYDRATOR ] ¢.0 4.8
39 INLET SCRUBBER I 8.8 g.9
22 -METER | 8.8 2.8
58 - :0PUMP { 4.9 9.8
97 - OTANK 1 9.9 B.8
52 . OTHER i #.0 8.4
2§ PRODUCT LINE | 9.0 - #.9
5 .PPUMP | 6.1 6.4
5 'FRAC TOWER t 8.3 0.8
11 PTANK _ | RRRRERERRAL R 26.8 45.9 .
5 - REFRIGERATION  |*skixuszsexs 6.9 82.5
— i e e e EEEET SR LR
348 10 28 38 46 50 6@
Median of Difference Over Background
FACILITY= Production
|
18 FLINE ] 8.8 g.8
31 H/?T | 0.9 11.8
©19  MANIFOLD | .9 0.9
3 METER } a.6 a.9
- 89 OTHER | 2.8 8.4
26  PUMP { 8.9 0.9
39  SEP | 6.9 B.1
58 STANK ! .4 11.3
19 SuMP i 8.9 24.8
17 VRU | g.8 9.9
1 WIND i 2.9 9.0
2 WLINE | é.9 8.8
3  WOTHER ! 2.9 8.8
11  WPROD | g.¢ g.9
28 WTANK | §.65 13.8
e e bt ot Rt TR
347 19 24 34 49 58 68

ﬁ Median of Difference Over Backqround
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Obsns County

69
1
43
189
33
13

1@
157
18

26
36
49
10
36

Table 2

Median Difference Over Background by County

Sequenced by Increasing Median Difference

(Micro-Rems/Hr)

Michigan

FACILITY: Gas Processing

Median 75=n
Difference Percent

[
CALHOUN I g.0 g.8
CRAWFORD ! 4.8 g.8
EATON ! a.¢ @.8
INGHAM § 4.9 a,4
KALKASKA | g.1 1.4
UNREPORTED RELE 3222 SRR R R S22 3222222322220 et 2 2 34.3 71.9
N ], Tty Wy gy
3 & 9 12 15 18 21 24 21 38 33
Median of Difference Over Backaqround
FACILITY: Production
I
ANTRIM ] g.9 g.8
CALHOUN i a.¢ .8
CRAWFORD i g.2 2.8
EATON f a.6 2.8
GRAND TRAVERSE | 9.6 4.9
INGHAM J é.9 4.8
KALKASKA | 8.9 .1
OTSEGO i d.8 g.a
UNREPORTED jttt**tlttt*t**ttttt 14.3 25_5

it el R e it it it it
3 6 $ 12 15 18 21 24 27 3@ 33

Median of Differsnce Over Backgrdund
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Tabls 3

Medlan‘nackg:ound by County
Sequenced by Increasing Medlan Difference
(Micro-Rems/Hr)

Michigan

_ - _ 75%n

Obs County . - Median Percentile
|

18 ANTRIM (% 8.3 #.3
19 CRAWFORD | ® B.4 .4
Z6 GRAND TRAVERSE | * 2.4 0.4
82 KALKASKA it 8.4 g.4
49 UNREPORTED | RERREERE A 1.4
226 CALHOUN. : | XRERERRRRN 5.8 6.4
48 EATON : [RERREATRELAL 6.9 1.8
225 INGHAM jERRRARRRNRRS 6.9 7.9

e T S et il SEE ST P P
2 4 6 8 18 12 14 16 18 28

Median of Background Reading
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Appendix 1

Statistical Data by Facility and Equipment
Difference OQver Background
(Micro-Rems/Hr)

Michigan

Average Maximum

Equipment No
Gas Processing Facilities
- BOTTOMS PUMP 3 #.3333
COMPRESSOR 18 .1667
DEHYDRATOR 13 @.4846
INLET SCRUBBER 39 9.8795
METER 22 #.08989
OPUMP 58 1.3869
- OTANK 97 9.1856
" OTHER ‘52 - B.8962
- PRODUCT LINE 20 1.3589
PPUMP 5 2.5608
“FRAC TOWER 5 0.4800
" PTANK 11 33.66091
REFRIGERATION 5 38.2289
Production Facilities
'FLINE 14 @.149
H/T 31 136.042
MANIFOLD 19 #.9837
METER 3 #.209
OTHER 89 8.931
PUMP 26 ¢.900
SEP 39 117.392
STANK 58 38.102
SUMP 18 9,580
VRU 17 #.941
WINJ 1 é.600
WLINE 2 8.69¢
WOTHER 3 g.608
WPROD 11 8.891
WTANK 28 B.564

-
[ S LN
-~ "

b

[ %)

=

w
e
0
L -]

-
= i D
R R T d R R
. B - . .

w

- Y - R e
- . = L] - » - » - - L] - -
ERFNERR 0D~ S

. * w . - . v .
- -B--F B -E-N-I N B N -B_ _NFrB N -
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25 %

#.28
g.20
6.08
g.ed
g.680
g.09
9.09
¢.08
g.08
g.09
g.19

2.19

#.85

mEOSEEOEOIEEERREIe NS

Median

N

M pEaEeEmR DD DR XD
L] - L3 - . [y - - . . -

B.o@
9.89
8.08
2.04
2.08
g.09
@.08
6.90
g.a9
2.89
9.9
#.65

15 %

1.68
6.08
9.08
g.09
e.e0

- 8.35

#.75

46.98
92.58

g.09
11.88
g.48
2.a0
2.99
9.98
9.14
11.25
24.75
9.89
d.99
9.80
9.06
4.08
13.75



Appendix 2

Statistical Data on Median Difference over Background
By Facility and County
{Micro-Rems/Hr)

Michigan

FACILITY COUNTY NO AVERAGE MAXIMUM MINIMUM PCT25 MED PCT75

GP CALHOUN 69  0.4858 25.9 g 6.6 . 9.9 9.0¢8

GP CRAWFORD 1 p.980¢ g.8 q 4.9 9.8 0.009

: . 6P EATON = 43 #.1864 1.8 ) 9.8 8.2 - ¢.099
y GP INGHAM 189  @.3175 41,8 9 - 3.9 9.6 9.8d0
P KALKASKA 33 1.5939 14.6 ) .9 . 8.1 1.358
GP ~ UNREPORTED 13 43,3877 127.49 6 18.5. 35.8- 71 ded

_PROD  ANTRINM 16  9.2708 8.9 9 8.9 6.8 -:9.849

PROD  CALHOUN : 157 59.8382  3496.9 g 2.9 9.9 ..¢.9080

PROD CRAWFORD - 18 #.1444 2.4 ) 8.8 9.0 .:9.090

PROD  EATON 5 9.0008 8.4 4 6.9 9.8 - @.80@

PROD GRAND TRAVERSE 26 9.8385 8.8 ) 8.8 9.8 .8.906

PROD INGHAM 36 6.4722 16.9 2 .8 9.8 -@.eds

PROD  KALKASKA 49, 8.1245 2.5 g 8.8 9.9 8.190

' PROD OTSEGG 18 d.9406 4.3 é 9.9 9.4 9.825

PROD  UNREPORTED 36 57.3856 896.9 a 6.5 14, Ly -25.988
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Appendix 3

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

Michlgan
COUNTY NG AVERAGE MAXIMUM MINIMUM PCT25 MED PCTT5
ANTRINM 10 #.30089 #.3 6.3 7.3 #.3 9.3
CRAWFORD 1% 9.4804880 B.4 9.4 #.4 8.4 8.4
GRAND TRAVBRSE 26 #.36154 g.4 8.3 fl.3 i.4 g.4
KALKASKA 82 B.35488 #.4 8.3 8.3 i.4 g.4
OTSEGO 18 9.890884 a.3 9.8 .8 i.g #.3
UNREPORTED 49 3.64286 4.0 1.5 4.8 4.9 4.9
CALHOUN 226 5.6849% 18.49 3.9 5.9 3.9 6.9
EATON 48 6.82883 9.8 4.8 5.9 6.0 7.9
INGHAM 225 6.11422 19.8 3.9 5.9 6.8 . 1.8
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SUMMARY
(Mississippi)
I. All significant differences were equipment specific.
The squipment 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%" Percentile
1. Flow Line (Prod) 1ds uR/hr 133.9 uR/hr
2. Water Line {Prod) 185 135.9
3. Heater Treater (Prod) 14 387.5
4. Injection Well (Prod) 45 99.19
5. Inlet Scrubber {(GP) =~ 38 - 38.4
6. Separator (Prod) 36 136.4 .
7 Hanifold -~ {Prod) 4337 96.9

II. Jef._-rson, Jefferson Davis, Smith, and Lincoln counties had low':' 
background levels. The remaining ones wers mid- ranqe except for Wayne,.
Lamar, Perry, and Waltham which were high.

III. Overall Summary

ITEM ' No Median 75+ Pct. 98t™ Pct. Max Value
1. Statewide :
; a. Background 911 5.8 8.9 15.8 22
B b. Max Reading 911 25.8 126.49 400.9 4,540
- ' c. Difference 911 20.8 115.8 395.8 4,491
2. Pacility
a., Background
Gas Processing 4 6.8 7.8 7.9 7
Production 947 5.8 8.8 15.0 22
b. Max Reading
Gas Processing 4 6.8 35.5 45.89 45
Production 997 25.9 120.9 442.6 4,580
c. Difference
Gas Processing 4 g.¢ 28.5 38.9 33
Production 911 26.9 115.49 398.8 4,451

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

2) The apparent differences hetween facilitieg are due to the
specific items of equipment listed in Section I above.
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Appendlx 3

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

Michigan
COUNTY NO AVERAGE MAXIMUM MINIMUM PCT25 MED PCT75
ANTRIM 19 2.390049 $.3 2.3 £.3 .3 8.3
CRAWFORD 19 #.40889 B.4 §.4 .4 8.4 #.4
GRAND TRAVERSE 26 9.36154 #.4 8.3 8.3 i.4 0.4
KALKASKA 82 '@.35488 4.4 9.3 .3 g.4 8.4
OTSRGO 19 J.0809099 0.8 2.8 4.8 #.3 8.9
UKREPORTED 49 3.64286 4.9 1.5 4.9 4.9 4.9
CALHOUN 226 5.68496 18.9 3.4 5.9 5.9 6.9
'EATON 48 6.92883 5.8 4.0 5.8 6.8 7.4
INGHAM 225 6.11422 10.9 3.4 5.9 6.8 N |
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SUMMARY
{Mississippi}
I. All significant differences weré equipment specific.
The eqﬁipment 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:

Eguipment Median Difference  75%» Percentile
1. Flow Line - (Prod} 186 uR/hx 133.8 uR/hr
2. Water Line ~ (Prod) - 185 135.9
: 3. Heater Treater (Prod) 74 387.5
: 4. Injection Well (Prod) 45 ' 99.9
‘ 5. Inlet Scrubber (CP) 38 o388
6. Separator {Prod) . 36 136.8.
2 _

Manifold (Prod) 33 : 6.9

II. Jei.::zson, Jefferson Davis, Smith, and Lincéln counties had low a8
background levels. The remaining ones were mid-trange except for Wayne,
Lamar, Perry, and Waltham which were high. ‘

III. Overall Summary

ITEM No ﬂedian 75¢R Pct. 99t® Pct. Max Value
1. Statewide
a. Background 911 5.8 8.¢ 15.9 22
b. Max Reading = 911 25.8 126.8 440.9 4,509
c. Difference 911 28.0 115.9 395.8 4,491
2. Facility
a. Background
Gas Processing £ 6.0 7.9 7.9 7
Production 947 5.9 8.9 15.¢@ 22
b. Max Reading :
Gas Processing 4 6.8 35.5 45.8 45
Production 9987 25.8 128.8 4492.0 4,588
. c. Difference
v Gas Processing 4 g.a2 28.5 38.9 38
Production 911 4.9 115.9 3%8.9 4,491

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

2) The apparent differences between facilities are due to the
specific items of equipment listed in Section I above.
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FIGURE 1 ~ MEDIAN BACKGROUND LEVELS

MISSISSIPPI

W e,

MICRO-REMS/HR NO DATA

0 - 2.83 EZ7277 a.34 — 4.99
22 5.0 - 9.0 NN 9.04 ~ 14.0 S ovER 14.0

AMERICAN PETROLEUM INSTITUTE
NATURALLY OCCURRING RADIOACTIVITY BURVEY



FIGURE 2 — DIFFERENCE OVER BACKGROUND
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FIGURE 3 — DIFFERENCE OVER BACKGROUND
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Table 1
Difference of Maximum Reading over Background by Eguipment
' Sequenced by Increasing Median Difference
{Micro-Rems/Hr)

Mississlppi

FACILITY: Gas Processing

Median 75¢R

Obsns  Equipment Difference Percentile
3 COMPRESSOR i 8.6 a.¢
1 INLET SCRUBBER JHEIRXARRRARRARRIRRS 38.8 8.8
— mmeas R e ittt ekt St ST TS DS i,

4 18 28 39 48 58 68 74
Median of Difference Over Background
FACILITY: Production

13 PUMP | 9.8 42.5
- 181 STANK | g.8 20,1
-1 SUMP ] 8.9 8.9
92 OTHER | 2xx , o 5.9 33.8
124 WPROD (RELLEL o : : : 12.5 176.8
‘143 WTANK | TRkt REETRRD 23.9 145.9
72 MANIFOLD | RRERRARRERARKERNE 33.8  96.8
. 168 3SEP [RRERERRERNRBIRNGER 3.9 136.0
180 WIND ;!lt!!‘lt!ti!litttttttili 45.18 9".'
158 H/? | ERRRA RN REERAEAARE RIS REREIRRAERRRAE 74.9 387.5
“ 12 WLINE |REEEEEAXREXRARSAARAERERARRRARRREERAZRERIRAARANSCIRRLE 155 . § 135.9
13 FLINR JRAERRRNNRENTINNLRARRATREARLERXRRAIRNRRSR SRS RRSARRLEIY 106.9 133.¢
T eee=- s ety T S O St Gttt Lt :

19 20 39 49§ S 69 79 8§ 99 109

Median of Difference Over Background
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Table 2>

Median Difference Over Background by County
Sequenced by Increasing Median Difference
"~ {Micro-Rems/Hr) ‘

Mississippl

FACILITY: Gas Processing

Nedian 75¢n ,
Obsns County Difference Percentile
H
3 CLARKE i g.8 [}
1 AMITE | kxtk - 38.49 38

s e B S e S O e e Dt Dttt 2t
3 66 99 129 158 18% 219 244 279 389 330

Median of Difference Over Background

FACILITY: Production

18 ADAMS | 8§ 4.3
97 CLARKE i ) i.8
.23 FRARKLIN | 9 8.5
23 JEFFERSON [ 8 9.4
--64 WAYNE i g 28.9
-83 JASPER | 1 16.9
1 PIKE | * 19 18.¢
2 AMITE (b 23 28.9
232 JONES Rbbdd 29 135.8
S PERRY |xanee : i5 74.9
152 MARION ixxtdee 45 141.8
11 JEFFERSON DAVIg|ztaaxey 56 186,
4 PEARL RIVRR 7 :ivses 56  391.3
12 LINCOLN HCCERr £ 4 4 (1] _97' .8
94 SMITH jErezzEasRNLRE 95 195.8
11 WALTHALL | REETRRREIARILELL 115 185.9
16 LAMAR | FERERARERRRRARARRRR 148 624.5
14 RANKIN ]tll!!t't!tt!t*ttlttttttt*ttt 241 1895.8
45 HINDS JEEERERRERXRREINRRNARAAREREAXENRAREATIZATRRRNRERS 345 995.8

e el e Skt Set? TEEY TR e P
38 69 9F 129 158 189 218 249 270 384 334

Median of Difference Over Background
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Table 3

» Median Bacquound by County
Sequenced by Increasing Median Difference
(Micro-Rems/Hr}

Mississippi

- 75:!1

Obs County Medlan Percentile
23 JEFFERSON (Rbitbd 3.5 17.9
11 JEFFERSON DAVIS  |t¥%iisti ¢.4 11.9
94  SMITH | sR2ERARN 1.9 5.8
12 LINCOLN jRERERRLLR 4.5 5.9
188 CLARKE |EERREXXIRRE 5.9 9.8
45 HINDS | ARETRARRRR 5.9 5.9
83 JASPER PIIIITITLE 5. 8.8
232 JONES |raRasRTAS 5.8 5.9
152 MARION | ktdkeEEEs 5.9 9.9
4 PEARL RIVER |aRrRazaan 5.8 5.8
1 PIKE ' JRERRREEREL 5.9 5.4
14. RANKIN | aErexERTRS 5.8 5.4
23 FRANKLIN [RERERRARELE 5.5 5.5
3 AMITE jRRRARTTIRRE RN 7.8 7.9
18 ADAMS [ RRERAERERLLLEXKNK 8.% 8.5
64 WAYNE |ttaz:t:tat:t*a¢ttstatt 11.9 15.8
16 LAMAR |RASARRARZRRARTAKARERRAER 115 13.8
§ PERRY [ REE AR RS T LR RRRALLRRANRARRS 15.9. . 15.9
11 WALTHALL JERERRNRRARTARSAIRRAARTRRRCRARS 15.8 15.9

s T TRV R P e T S 2

2 4 6 8 19 12 14 16 18

MEDIAN OF BKGRND
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Appendix 1

Statistical Data by Facility and Equipment -
Difference Over Background
(Micro-Rems/Hr)

Mississippi
Bquipment : No Average Maximum |Minimum 25 % Median 75 %
Gas Processing Pacilities
COMPRESSOR 3 é 8 8 @ # ¢
INLET SCRUBBER 1 38 38 38 38 38 38
Productjon Pacilities
PUMP 13 35,385 235 i.e 8.008 g.9 42.58
STANK 101 37.671 585 4.9 #.090 2.9 20.18
sumMp -1 9.089 ) 8.9 #.900 0.8 §.99
OTHER 92 47.449 595 #.9 §.000 5.8 33.75
WPROD S W1 | 83,242 1196 é.8 3.009 12.5 76.88
WTANK 143 148.731 1995 §.9 §.0089 23.8 - 145.99
MANIFOLD 72 177.833 2995 g.9 14.008 - 33.8 96.98
SEP 168 229.172 4491 9.0 9.25¢  36.60 136.00
WINJ 16 69.089 - 245 6.9 20.988 5.9 9¢.99
H/T 158 3iz2.988 2995 8.9 1.875 T4.8 . 387.59
WLINE 12 1#2.325 245 1.7 47.580 185.# 135.08
8.0 12.580 176.9 133.4d

FLINE - 13 148.07 843
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Statistical Data on Median Difference over

FACILITY COUNTY

GP
GpP

PROD
PROD
PROD
PROD
PROD

PROD
PROD
pROD

PROD

PROD -
PROD
PROD °
* PROD -
PROD -
" PROD -
" PROD.
UPROD

PROD

PROD

CLARKE
AMITE

ADAMS
CLARKE
FRANKLIN
JEFPPERSON
WAYNE
JASPER

PIKE
AMITE
. JONES
{PERRY
‘MARION

JEFFERSON DAVIS

PRARL RIVER
“LINCOLN
SMITH -

Appendix 2

By Pacility and County
(Micro-Rems/Hr)

NO AVERAGE MAXIMUM MINIMUM

3
1

18
$7
23
23
64
83
1
2
232
5
152
11
4
12
94
11

‘Misaissippi

gl
38.

1.
g
a.
14,
85.
35,
190,
23,
140.
35,
'115.
68.
158,
692.
188.

245
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258
899
357
#L3
182
663

ge8
989
267.
a8d

349

182

258

833
968
689
16 363.125°
14 819.999
45 645.499

#.0
8.9

LB N RN N N R -§F N X

g

38

Lol VN
LR R

W o oh

Backgro

PCT25
9.09
38.99

- 9.89

6.9
§.90
4.99
19.09

18,99
o 7.08
SN
79,98

26.99
27.98
28.25
25.5¢ .

und

MED

.- ¢ e

ENE W W R
e % & » =
LY L EE YT Y

L B B e
U o

15.9
56,9
56.5
60.9

i :9:5"".: :
95.90 115.9°
55.25 148,5

PCT?5

38,98

#.25
2,08
- 8.58
9.4‘
18.87
16,90
19.89
28.99,
135.75 .

RTRTS
141,09
196.99

381.25

979.98
195.88

185.99 |
624.50

88,50 261.9.1995.9¢
95.89 345.9. 995.09



COUNTY

JEFFERSOM
JEFFERSON DAVIS
SMITH
LINCOLN
CLARKE
HINDS
JASPER
JONES
MARION
PRARL RIVER
_ PIKE
'RANKIN
FRANKLIN
ANITE
ADAMS

VAYNE

LAMAR
PERRY
WALTHALL

Appendix 3

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

NO

23
i1
94
12
1é¢
45
83
232
152
4

1
14
23
3
L8
64
18
5
11

AVERAGE

9.9652
7.1818
4.3517
4.5088
6.9589
4.6889
6.9759
5.1259
6.9737
5.8000
5.89¢8
4.5714
5.5800
7.8840
8.4167
11,7141
11.25089
15.9889

15.0800

Mississippl

MAXTMUM

four -

ol el o

Mg @ - gL b = g
DR « v a4 P s b * & 4 w4 ® a o+ w »
|EmEoOOOERUDEODGHnE®EE®R S WD

=
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3 & % @« a & & = x ® L R )
LR RNV B -EURC-E R N N BN K N N N [Ri]

P

PCT25

g . - - * . w. w3 -
SRSV ERERRmE DS EE SO

DR ) O ] U i U LN U e AN e ) e e e L
L ) - . L

- + w3

s

&
=3

[l - SR N RT RS T T WS IS, I S Sy
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| el ol
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SUMMARY
{Montana)

I. All oé 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 75" Percentile
Water Tank (Prodn) 92 UR/hr 212 UR/HT

II. All counties had mid-range background'lévels except Roosevelt ‘'which was
high. o :

I11. Overall Summary {Production FacilitiésY '

ITEM " o * Median - 75%™ Pct. 98t® Pct&fﬁﬁgx Value
Statewi&q . | B | |
a. Background . 788 7.8 8.0 1.9
b. Max Reading 768 8.9 . 9.9 15.8
c, Difference 708 7.8 6.9 5.9

NOTE: All data are measured in micro-rems/hr
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FIGURE 1 — MEDIAN BACKGROUND LEVELS

MONTANA
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TR oD
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NATURALLY OCCURRING RADIOCACTIVITY SURVEY
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FIGURE 2 — MEDIAN DIFFERENCE OVER BACKGROUND

MONTANA

PRADDUCTION FACILITIES
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Table 1

Difference of Maximum Reading over Background by Eguipment
Sequenced by Increasing Median Differences
(Hicro—Rems/Hr)

Montana
PACILITY: Production
' : Msdian 75%n
Obsns  Egquipment Differsnce Percentile
{
71 H/T I .y 9.9
5 MANEPOLD ) i.¢ 9.9
1 MNETER : | 8.8 §.9
5 OTHER i f.s 56.8
481 SBP I i.s 4.9
53 STANK ) §.9 6.9
17 WPROD t 0.9 0.9
8 SUMP |*t 3.9 15.4
11 - PUNP jrkxtew 12.9 42.9
2 VINg [rentrases 18.¢9 36.19
3 ) WVLINE |tttltttti!tttt 28.8 92.9
4 FLINE jRaNtEtzRRRERER 28.5 " 121.5
39 YTANX ftlllltllttttlltttttl!Qﬁltﬂtttllttitlttttttttt 92.9 212_'
———— L SRR St S LT B T e . et A

18 20 30 40 59 680 79 89 99

Medlan of Difference over Background
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Table 2

Median Difference Over Background by County
SBequenced by Increasing Medlan Difference
- (Micro-Rems/Hr)

. -Montana
FACILITY: Production
, Median 75¢m

Obsans County ‘ : Difference Percentile

53  DAWSOM | e - 0.
348  PALLON .| 4.8 - 8.8

18 GLACIER ) .5 9.9

57 PRAIRIR | . 8.9

38 ROSEBUD H 5.9 5.
1#3 VALLEY { i.g 8.9

1' RWSML? ] |litlll!lt_lttltl_tltllllll!ltl 21 ." : 154

89 SHERIDAN |EERARR AR ESRETARAIERIRESRRARARRLLARESAR s - 127.5

e e il et aaeet ST TESE S
3 6 9 12 15 18 21 24 27 3¢

Median of'Dlt!&rance Over Backgqround

_]_28..



Obsns County

53
348
57
83
-18

kLR

103
18

DAWSON
FALLOM
PRAIRIR
SHERIDAN
GLACIER
ROSEBUD
VALLEY
ROOSVEL?T

Table 3
Median Background by County
Sequenced by Increasing Median Difference
(Micro-Rems/Hr)

Montana

?sth

~ Median Percentile

TIITTIRITITIEL
|REaseeRsRRRLLY
jrenenseasuEne
EIIIITEIITIET2ITY
JREsRRRRRANRAREERRY
|ARRTRETRERSATAXLAR
|EREEREEEERTRLIRRRRE
JEEXRRARRRRRAERRATAE AL

R et SEELEE L B SRR R Sy
2 4 6 3 1F 12 14 16 18

Medlian of Background Reading
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Equipment

H/T
MANIFOLD

- OTHER
SEP
STANK
WPROD
suep
PUMP
VINS
WLINE
FLINE
WTANK

a8

n

53
17

11

39

Appendix 1

Statistical Data by Facility and Bquipment

Difference Over Background
{Miczo-Rems/Hr)

Montana

Average Maximum Minimum pPCT25

47.761 615 9 0.0
5.990 ¢ xE .60
5.908 ) 'z .09

22,498 112 ¢ 8.0
9.631 1¢ 8 .08
5.189 5 e 0.9
1.080 19 ' 9.0

27.12% 92 9 1.2%

24.991 92 ’ 008

18,008 36 ’ 9.0

49.667 92 2 2.99

53,750 152 6 11.25

120.436 370 - 'y .90
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Appendix 2

Statistical Data on Medlan Difference over Background
By Facility and County
(Micro-Rems/Nzx)

Montana
FACILITY COUNTY NO AVERAGE MAXIMUM MINIMUM PCT25 MED
PROD DAVSON X | 9.2453 19 g g.99 |
PROD FALLON 348 g.0888 ] ’ .08 ¢
PROD CLACIER 19 9.0900 ¢ $ .99 9
PROD PRAIRIE 57 #.9351 1 d .08 ]
PROD ROSEBUD 39 9.9333 1 2 d.44 [
PROD VALLEY 183 .97 5 ) .08 )
PROD ROOSVEL?T 19 72.94900 228 F “1.75 - 21
PROD SHERIDAN 89 96.7383 81% [ J 2.0¢ 38

=112



COUNTY

DAWSON
PALLON
PRAIRIE.

SHERIDAN -

GLACIER
ROSEBUD

VALLRY .
ROOSVELT

NO
53

348
57
89

19

183
18

8tatiatical,0até on Background by County

AVERAGE

7.5094

7.3247
7.8351
8.4944
9.0099
9.1008

8.7767
11.9808

Appendix 3

- {Micro~Rems/Hr)

g Montana

MAXIMUN
9 .
12
v
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SUMMARY
(Nebraska)
I. There were no significant differences between items of equipment. All

readings were guite low.

II. All data came from Red Willow county which had a mid-range background
level,

III. Overall Summary {There were no Gas Processing data)

ITEM No Median 75%=h Pct, 98t™ Pct. Max Value

Statewide (Red Willow County)

a. Background 38 6.3 6.5 6.5 6.5
b, Max Reading kY’ 6.3 6.5 12.2 20.0
¢. Difference 38 g.4 8.9 5.7 13.5

NOTE: All data are measured in micro-rems/hr
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FIGURE 1 — MEDIAN BACKGROUND LEVELS

NEBRASKA
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FIGURE 2 — MEDIAN DIFFERENCE OVER BACKGROUND

NEBRASKA
PRODUCTION FACILITIES

-G€T-

MICRO-REMS/HR

il

] NO DATA ITIIT] sELow .8 EZ277] .a - 1.99
me] 2 ~ 33 Y 33.01 ~ 245 N OVER 245

AMERICAN PETROLEUM INSTITUTE
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Table 1
Difference of Maximum Reading over Background by Equipment
Sequenced by Increasing Median Difference
{Micro-Rems/Hr}

Nebraska

FACILITY: Production

Median . 15%R
Obsns  Equipment Difference Percentile
:|3' : I
| 3 MANIFOLD ] 4.9 9.8
! 1 OTHER | 9.9 9.8
. 6 PUMP I g.0 g.8
: 13 SEP | 0.9 5.4
2 STANK | 8.9 9.9
2 WLINE I 9.9 9.9
3 WTANK | 6.8 #.9
— . mmee- D et et SRR LEE RS
39 19 20 39 44 58 o0

Median of Difference Over Background
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Appendix 1

Statistical Data by Facllity and Bquipment
Difference Over Background
(Micro-Rems/Hr)

PR
RR e mERmW

Nebraska
Equipmﬁnt No Avsrage Maxipum Minimum 25 % Median 75 %
Production Facjlities
MANIFOLD 3 9.80008 g4.8 @ g ¢ dg.
OTHER 1 ?.00009 8.9 § é | #
PUNP 6 g.9804d8 9.0 d ) é 8
SEP 13 2.98462 13.9 ) g 8 5.
STANK 2 #.60004 0.0 0 ) ¢ .
WLINE 2 g.00099 #.8 # ¢ g é.
WTANK 3 0.00908 #.9 g ] g 8.

-137-



SUMMARY
" {New Mexico)
I. All significant differences were egquipment specific.

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

Equipment Median Difference = 75%" Percentile
Product line (1)  (GP) 693 uR/hr - 693 uR/hr

II. Union county had a very low background level, Lea, Chaves and Eddy were
mid-range, and San Juan and Rio Arrxba were high.

ITI. Overall Summary
ITEM No Median 75%8 pPct. 9#t® Pct. Max Value

1. Statewide

a. Background 2,912 5.9 7.8 16.9 27
b. Max Reading 2,912 7.9 11.9 21.9@ 854@
c. Difference 2,912 9.9 3.8 15.9 _ 843
2. Facllity
a. Background
Gas Processing 455 1.5 7.9 7.9 7
Production 2,457 5.9 8.d 11.@ 27
b. Max Reading :
Gas Processing 455 3.5 7.8 34.9 758
Production 2,457 7.9 12.9 20.4 858
c¢. Difference
Gas Processing 455 2.0 8.3 25.9 T43
Pzoduction 2,457 g.8 3.8 15.9 843

NOTES: 1} All data are measured in micro-rems/hr
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FIGURE 1 — MEDIAN BACKGROUND LEVELS

NEW MEXICO

/

MICRO-FEMS/HA NO DATA o 2.33 Ezz7] 2.84 ~ 4.99
%.0 - 8.0 9 01 ~ 14.0 — OVER 14.0

AMERICAN PETROLEUM INSTITUTE
NATURALLY OCCURAING RADIOACTIVITY SURVEY



~0p1-

FIGURE 2 DIFFERENCE OVER BACKGROUND

NEW MEXICO
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FIGURE 3 — DIFFERENCE OVER BACKGROUND
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Table 1
Difference of Maximum Reading over Background by Egquipment
Sequenced by Increasing Median Difference
{Micro~Rems/Hr)

New Mexico

FACILITY: Gas Processing

Median 75h
Obsns  Equipment Difference Percentile
| ' '
221 = COMPRESSOR { .9 9.9
7 DEHYDRATOR | a.e 8.8
39 -FRAC TOWER i 4.0 1.4 . -
24 INLET SCRUBBER | a.9 4.5 o
Kh OTANK | 8.9 2.8 - &
22 OTHER f 2.2 3.5
11 PPUMP 1 9.8 38.9
19 SWEETENER 1 9.9 4.9
7 CRYO UNIT t 2.8 85.8
-3 PUMP | 3.8 73.9
- 18 - REPRIGERATION | 4.8 75.9
A7 - PTANK { 5.0 23.5
15 ~ QPUMP { 5.8 53.8 .
9 METER . | 7.8. 174.8
‘11 BOTTOMS PUMP | % : 21.8 65,9
1 - PRODUCT LINE [AARR AR R EE XA RR I XXX LR RRARARRRRRRLL 6939, 693.9 .
———- = L e Sniiit Sl Siededd Stk i o
455 190 269 390 499 589 «c@o9 1709 C
Median of Difference Over Background
— Facility: Production
2586 FLINE | 8.9 2.9
88 MANIPOLD I 8.9 1.9 -
.13 METER ] g.a a.9
58 OTHER ) 8.9 1.8
15 PUMP | 8.9 5.9
577  SEP ] g.0 4.8
691 ‘STANK § .o 3.8
5 VRU } 6.8 1.5
63 WLINE i 8.9 a.d
155 WPROD ] 4.9 g.8
2 VINJ | 1.5 3.9
29@ H/T | 2.8 9.3
36 SuMp | 2.8 88.3
288 ¥TANK i 2.9 13.8

----- pmmmmmm e pm e m e e e}

2457 ' 166 209 369 409 509 689 798
Median of Difference Over Background
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Obsns County -

198
198
142

23

39
162
246
284

1,756
53

EDDY

LEA

UNION
UNREPORTED

CHAVES
EDDY

RIO ARRIBA
SAN JUAN
UNION

LEA
UNREPORTED

Table 2

Median Difference Over Background by County
Sequenced by Increasing Median Difference

(Micro-Rems/Hr)

New Mexico

Median 15%r
Difference Percentile
FACILITY: Gas Processing '

|
| .o d.0
' 4.0 7.9
| g.8 g.8
] a.9 18.4
—————————— e e LTS R B

1 2 3 4

Median of Difference Qver Background
FACILITY: Preduction

f
| #.g 4.5
! a.a 8.6
I 8.4 d.4
i g.d 4.9
| 8.4 g.8
jERERERRLRR 1.8 4.9
| EERRNRRRRARRRE AR AA AL RS EREY 3.0 12.5
---------- R el S

1 2 3 4

Median of Difference Over Backqround
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Obs County

148 UNION
1,946 LEBA
76 UNREPORTED
30 CHAVES
262 EDOY
204 SAN JUAM
246 RIO ARRIBA

Table 3

Median Background by County

3equenced by Increasing Median Difference

| (Miczo-Rems/Hr)

ﬂeﬁ Héxtco

. | 7%
Median Paxcentile

[ann 1.5 1.5
| theRRntxn S.8 5.9
jRERerasRee 5.9 7.8
EIITIIITISY 5.4 7.4
| EEREERERERAE 6.8 4.0
jreTRRERRARIEIRRR AR 14,9 19,8

IREd st sd it i diiteses il 13.89 13,8
e ' e
2 4 65 8 18 12 14

Median of Background Reading
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Appendix 1
Statistical Data by Facility and Equipment
Difference Over BRackground
{Micro-Rems/Hr)

New Mexico

Equipment Ko Avcrage Maximum Minimum 25 %  Median 75 %

Gas Processing Facilities

COMPRESSOR 221 8.825 1.5 ) 8 # T
DEHYDRATOR 7 2.043 2.3 g ) @ d.6@
FRAC TOWER 33 5.782 115.8 8 2 a 1.69
[NLET SCRUBBER 24 5.167 63.5 ) g @ 4.58
OTANK 31 23.355 383.9 g ) @ 2.99
OTHER 22 11.773 153.49 ) 2 g 3.25
PPUMP 1l 25.136 135.8 ) g @ 38.0¢
SWEETENER 19 3.158 56 .9 @ g " .09
CRYQO UNIT 7 41.857 195.6 ) ] 2 85.80
PUMP _ 3 25.333 73.8 ) 4 3 73.09
REFRIGERATION 18 66.258 595.8 g ) 4 75.88
PTANK 17 22.735 215,48 ) '} 5 23.59
OPUMP 15  115.933 743.9 2 g 5 53.88
METER 9 119.444 695.8 @ 8 7 174.99
BOTTOMS PUMP 11 48.636 220.9 1 3 21 65.88
PRODUCT LINE 1 693.069 §93.4 693 693 693 693.88
Production Facilities

FLINE 256 1.8742 239 a 9 g.8 g.98
MANIFOLD 38 2.7721 95 8 # 8.0 1.0890
METER 13 9.9600 @ g ) 0.9 g.88
OTHER 58 11.4828 219 g ) 8.8 1.68
PUMP 15 7.8667 95 @ @ 6.9 5.6¢49
SEP 577 12.9726 582 g @ g.8 4,08
STANK 691 8.2438 799 ) g ¢.9 3.90
sSuMP 36 6£5.3894 593 @ d g.9 88.25
VRU 5 9.6040 3 ] ) 8.9 1.58
WLINE 63 4.4921 78 @ ) g.9 9.69
WPROD 155 #.7613 28 ) ) 4.9 8.99
WINJ 2 1.5808 3 a 2 1.5 3.98
H/T 294 21.1238 843 @ @ 2.9 9.25
WTANK 288 18.9388 792 ") g 2.8 13.99
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PACILITY

GP
GP
GP

PROD
PROD
PROD
PROD
PROD
PROD
PROD

Appendix 2

Statistical Data on Medlan Difference ove: Background

By Facility and County

{Micro—Rems/HrJ

UNREPORTED 53 39,8679  545.%

-146-

New Mexico

COUNTY NO AVERAGE MAXIMUM MINIMUM PCT25  MED |
EDDY 168 2.1759 98.5 8 g 8.
LEA 190 34.4474 743.0 ) g 9.
UNION 142 #.8444 - 1.5 P I 8
UNREPORTED 23 48,6522 -353 [ g g @,
CHAVES : 39 22,2667 374.0 [ 8 B.
EDDY 162 12.4938 444.0 d ') a.
RIO ARRIBA 246 4.1898 3.9 g g 9.
SAN JUAN . 284 10.8449 799.9 8 g E'R
UNION - 6 9.0009 te.8 R 2 .
LEA 1756 11.6379 843.8- ] g 1.

g ) 3



Appendix 3

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

New Mexico
couNTY NO  AVERAGE ~ MAXIMNUM  NINIMUM PCT25 MED  PCYTS
UNION 148 1.3587 1.8 1.8 1.900 1.5 1.5
LEA 1946 S.6920  18.¢ 2.9 s.968 5.9 6.9
UNREPORTED 76 5.8158 8.9 5.9 5. 988 5.9 7.8
CHAVES 39 §.8667 13.9 5.9 6.089 6.9 1.9
BDDY 262 5.§153 10.9 1.5 1,580 6.9 8.9
SAN JUAN 204 8.1382 14.8 3.3 .57  19.9  19.9
RIO ARRIBA 246 12,2435 27.9 3.8 11.960  13.8 13.9
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SUMMARY
(North Dakota)

I. North Dakota reported no Gas Processing equipment. There are no
significant differences between types of eqguipment.

I1., Williams, Bottlneau, Divide, and Rlchland counties had mid-range background
levels whxle the remalnder were hlqh.

" 1II. Overall Summary (Production Facilities) '

ITEM No Median 75%m pct, $8th Pct. Max Value
Statewide
a. Background 856 108.8 12.8 13.8 15
b. Max Reading 856 1.8 12,8 19.3 460
c. Difference 856 B.2 6.4 8.3 389

NOTE: All data are measured in micro-rems/hr
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FIGURE 1 — MEDIAN BACKGROUND LEVELS
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FIGURE 2 — MEDIAN DIFFERENCE OVER BACKGROUND
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Table 1
Difference of Maximum Reading over Background by Equipment
Sequenced by Increasing Median Difference
{Micro-Rems/HI)

North Dakota

FACILITY: Production

Median 75¢n
Obsns Equipment Difference Percentile
2 FLINE | 0.8 g.d
l48 H/T | 8.8 1.8
21  MANIFOLD i #.0 8.2
5 METER i g.4 #.8
24 ~ OTHER | #.0 #.9
32 pUMP | g.9 9.9
168 SEP ) #.9 g.0
327  STANK [ 0.2 .0
1  WINJ | 8.9 g.8
62 WPROD | g.8 d.9
15¢  WTANK fR® 1.9 18.5
5 WLINE ]ttt!tttlttit 5.3 29‘5
;_i SUMP [RERR RN R IR RRNRRARAKRRS 13.8 15.8
856 e Gl LELT TR PR EPEE TS o

2 4 6 8 18 12 14 1s 18

Median of Difference
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Table 2

Median Difference Over Background by County
Sequenced by Increasing Median Difference
"~ (Micro-Rems/Hr)

" North Dakota

FACILITY: Production

: _ Median T5%m
Obsns County Difference Percentile

© 218 BILLINGS f
57 BOTTINEAU !
27 BURKE t
134 DIVIDE i
'

|

i

!

. wr

LT B

TR EONOENER®

14 - GOLDEN VALLEY
259 MCKENZIE
- 8 RENVILLE

11 - SHERIDAN

78 STARK }

19 WILLIAMS (RE AL

.39 RICHLAND |SRERRRRTALXRERRRTLELS
. T mmeaa e et SETEE PEETE TR T
856 1 2 3 4 5 6 1

T2 -E-¥F 1 KX KK KI
SR EEm DL

* = s _ = -

Vel EmRN E e W

Median of Difference
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19
57
134
39
218
21

14
259
11
78

856

Table 3
Median Background by County
{Micro-Rems/Hr)

North Dakota

Facility: Production

County

WILLIAMS
BOTTINEAU
DIVIDE
RICHLAND
BILLINGS
BURKE
RENVILLE
GOLDEN VALLEY
MCKENZIE
SHERIDAN
STARK

[kt TRERTR

| ERXNRRRKEINRRIER

| AR ERRXRERZERRELERR

|E2EERRRREARRETRARD

[ RERRRRRARXRXREEEEXER

| REERERRTERNRERRRERE

j R RRRREREXTERLELILXS

[ ERRAEXXRSRAERSARRRRARLR

jERXERRRRERAAREREXTERRS

Itiitittttt!ttlttlltttt

| RXEXERXRLRRRRAARIARKRT IR

e e R e e D s
2 4 5 8 19 12 14 16

Median of Background

~1RQ_

Sequenced by Increasing Median Difference

Median Percentile

Tsih

P

O b e e

LW MNP EQE WY
*» & b - v =

HEmmEEEREED RN



Appendix 1
Statistical Data by Facility and Equipment
Difference Over Background
{Micro-Rems/Hr)

Nozth Dakota

Equipment No AVG Maximum Minimum PCT25 = Median PCT7S
Production Fagjlities
FLINE : 2 g.9099 @ 9 8.9 a - &.8
H/T 148 17,2685 389 ) 3.9 g 1.8
'MANIFOLD 2 §.8952 2 8 8.9 '} 6.8
METER 5 2.0dp0 ) " 6.9 g 9.9
OTHER 24 4,4583 56 g 4.9 8 g.9
PUNP . 32 2.0312 .36 9 é.9 L 9.4
SEP 7188 #.2593 15 g 8.9 ¥ 9.9
STANK B ¥4 1.4954 161 g a.9 = g.8
WINJ R | #.8008 8 8 i.g 8- 8.9
‘WPROD Y 1.3226 68 2 6.8 8 4.9
'WTANK 15 17.7%64 - 229 g 4.9 1 18.5
WLINE - 14.26880 52 . 3.8 6 29.5
SUMP 5 9.2009 16 [ 1.5 13 15.9
Gas Processing
None
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FACILITY

PROD
PROD
PRCD
PROD
PROD
PROD
PROD
PROD
. PROD
PROD
‘PROD

Appendix 2
Statistical Data on Median Difference over Background
By Pacility and County
(Micro-Rems/Hr}

North Dakota

COUNTY NO  AVERAGE MAXIMUM MINIMUM PCT25 MED PCT75
- BILLINGS 218 8.6835 36 d g 8 #.08
BOTTINEAU 57 2.3868 68 ) [ ] g.09
BURKE 2T 3.1852 29 é 8 f 5.0@
DIVIDE 134 15.3881 311 ) # d 2.04
GOLDEN VALLEY 14  4.2857 31 # 8 .8 4.25
MCXENZIE 253 5.5676 389 8 g # g.69
RENVILLE 8 9#.o809 8 g 8 g ¢.08
SHERIDAN 11 1.00080 6 9 8 8 2.08
STARK ' 70 3.6143 52 g # ) é.60
WILLIAMS 19 4.7368 25 é 8 1 7.98
RICHLAND 3% 31.6923 221 é é 4 21.88
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COUNTY

WILLIAMS

- BOTTINEAU

DIVIDE

- RICHLAND

BILLINGS

. ‘BURKE

RENVILLE

GOLDEN VALLEY

. MCKENZIE
_SHERIDAN

STARK

Appendix 3

Statistical Data on. Background by County

NO
19

134
33
218
27

14

25
11
79

AVERAGE

7.3684
8.4835
8.6269
9.2851
18.7156

9. 8148

19.40940

11.0888

18.9228
11,2727
12.569¢

North Dakota

MAXIMUM

- 18
9
13

011

14

e

119
<11
13
12
15
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{(Micro-Rems/Hr)
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SUMMARY

{Offshore)

I. All significant differences were equipment specitic.

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

Equipment

Median Difference 75 Percentile

Injection Well (Prod) 95 UR/hr 97.8 UR/hIT

II. There were no significant differences in background readings between the
Gulf of Mexico (1 MR/Hr) and California (2 MR/Hr). The Alaska offshore
data (4 UR/Hr) were reported with the rest of Alsaka since there were

few obsarvations
shore in that state.

III. Overall Summary

ITEM No
1. Overall
a., Background = 2928
b. Max Reading 2929
c. Difference 2928
2. Facility
- a. Background
Gas Processing 58
Production 2,862
b. Max Reading
Gas Processing 58
Productjon 2,862
c. Difference
Gas Processing 58
Production 2,862
NOTE:

and there was no difference between onshore and off-

Median 75%h Pet, 9dth pPct. Max Value
1.9 2.8 2.9 1@
2.9 8.9 0.9 1,909
2.5 7.8 39.9 985
2.9 2.8 5.8 5
1.0 2.8 2.8 10
3.8 15.9 25.5 19
2.0 8.1 42.7 1,809
1.8 13.3 24.4 68
4.5 7.8 41.3 995

All data are measured in micro-rems/hr
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| Table 1
Difference of Maximum Reading over Backaground by Equipment
sequenced by Increasing Median Difference
{Micro-Rems/Hr)

Offshore

FACILITY: Gas Processing

: Median 7oen ,
E Obsns  Egquipment _ Difference Percentile
|
12 COMPRESSOR [ .02 @.9
35 INLET SCRUBBER| o : 1.04 14.08
X 4 DEHYDRATOR = I*® 2.58 11.8
i 1 METER (Rid A 5,08 5,9
| 1 OTANK PRERRR 19,08 14.8
3 OPUMP | XExXEX% 15.80 55.9
2 -OTHER EEEEILE 15.88 28.9
L T S T e L S et
58 18 29 34 49 50 69 78 Y 30
Median of Difference Over Background
FACILITY: Production
513 WPROD | a.9q 4.3
519 MANIFOLD | 9,38 8.2
33 PUMP | g.39 8.4
368 OTHER i 8.35 2.9
: 6 WOTHER I 6,68 2.9
. 1 VRU ) 9.88 9.8
' 98 H/T ( : 1.d9 16.3
725 SEP L% ' 1,08 8.6
17 WLIKE | * - 2,18 19.6
131 FLINE | * 3.8¢ 22.8
168 STANK (¥ 3.28 19.8
76 - WTANK jRER : ' 6.18 18.7
73 SUMP [ Rxxs - : 8.04 58.9
8 METER | REEEREXEAR 21,08 38.8
2 WINJ [ RRARSXERRETLRXXAARRRAXRARLRRAARARRRRARXRINRLRXL 95 0@ 97.8
L e ST B e e e Aatatatt LU
2968 18 29 39 4@ 58 60 78 88 94

Median of Difference Over Background
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Table 2
Median Difference Over Background by Area
Sequenced by Increasing Median Difference
(Micro-Rems/Hr)

Offshore

FACILITY: Gas Processing

Median
Difference Percentile

Qbsns  Area

|
28 CALIFORNIA |

g'ﬂ
38 GULF [AXRRERRRTXRIARKELRX RSN S 12.5
e L L T e R e bl Sttt
2 4 6 8§ 18 12 14 1ls 18 28
Median of Difference Over Background
FACILITY: Production
I
86 CALIFORNIA | .2
2776 GULF | * #.5
et L e R e St it BT ST T
2 4 6 8 18 12 14 16 18 28
Median of Difference Over Background
Table 3
Median Background by Area
Sequenced by Increasing Median Difference
{Micro-Rems/Hr)
Offshore
Obs  Area
|
2866 GULF | X% 1.8
114 CALIFORNIA  |**xx 2.8

e S e R e il Dt S
2 4 6 8 19 12 14 16 18

Median of Background Readings

~ 75en

-
m

-~ &=
- -
=

75¢n
Median Percentile

.
=0 w




Appendix 1

Statistical Data by Facility and Eauipment
Difference Over Background
(Micro~Rems/Hr)

Qffshore
Equipment No Average Maximum Minimum 25 % Median 75 %
Gas Processing Facilities

5 COMPRESSOR 12 2.5833 7 @ 8 .90 é.09
INLET SCRUBBER 35 9.8088 68 g g 1.4 14,04
DEHYDRATOR 4 4.7508 14 d d 2.5 11.75
METER 1 5.494@ 5 5 5 5.8 5.00
OTANK . 1 16.9094 19 1ld I 1.9 19.08
QPUMP 3 28,3333 55 15 15 15.8 55.09
OTHER PA 15,9804 28 19 18 15.4 20.40

Production

WPROD © 513 3.7164 495.9 8.0 g.99 9.9 9.300
MANIFOLD 591 24.5448 598.9 2.9 2.99 g.3 8.268
puMP 93 7.8183 88.49 g.98 8.69 9.3 8.358
OTHER 368 19.27d1 995.¢ g.4 @.0¢8 g.3 2,815
WOTHER 6 1.450@9 5.5 6.0 2,449 4.6 2.875
VRU 1 ¢.8808 9.8 8.8 #.80 a.8 . 4,880
H/T 98 29.4578 595.0 6.8 4.49 1.8 19,254
SEP 725 21.527¢ 748.¢ 4.9 g.29 1.4 8.4d6¢d
WLINE 17 32.9765 337.0 g.8 #.85 2.1 6.158
FLINE 131 27.8808 473.8 6.9 @g.28 3.9 22,444
STANK 168 29.8440  748.0 B.8 d.43 3.2 19,0666
WTANK 76 13.1913 128.2 a.4 1.89 6.1 18.725
SUMP 73 54,1192 793.9 9.6 8.75 8.8 59.999
METER 8 23.54d9 44.8 4.9 9.25 21.¢8 38.758
WINJ 2 95.4968 97.49 93.4 93.04 95.8 97.444
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Appendix 2

Statistical Data on Median Difference over Background
By Facility and Area
(Micro-Rems/Hr)

Cffshore
FACILITY AREA NO AVERAGE MAXIMUM MINIMUM PCTZ5 MED PCTT75
GP CALIFORNIA 28 8.1429 1 4 8 é.a )
GP GULF 3¢ 16.5009 68 e 5 13.¢ 29
PROD CALIFORNIA 86 3.5040 48 g a 9.4 3
PROD GULF 2776 28.4281 995 ) @ g.5 1
Appendix 3
Statistical Data on Background by Area
{(Micro-Rems/Hr)
Offshore
AREA NO AVERAGE 'MAXIMUM MINIMUM PCT25 MED PCT?5
GULF 2886 1.2721 1¢ 2 #.7 1 1.3
- CALIFORNIA 114 2.0080 2 2 2.9 2 2.8
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SUMMARY
(Oklahoma) |

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

ir, Bgckground levels were mid-range in all counties except Grant, Haskell, ;
Kingfisher, M=Clain Pittsburg, Beaver, Dewey, Oklahoma, Tulsa, Woods,
Garfield, and Woodward which were high, and Kay and Payne which wers very
high, ' '

111, Overall Summary

ITEN No Median 75tn pet. 99t® pct. Max Value

1, Statewide

a. Background 4,128 9.8 10.8 12.8 25 .
b. Max Reading 4,128 10.8 13.89 42.9 3,849 4
c. Difference 4,128 8.9 - 3.9 33.1 3,786 ;
2. Facility | i
a. Background ]
Gas Processing 304 14.8 11.4 12.5 14 3
Production 3,824 9.0 19.9 12.¢9 25 "
b. Max Reading ’
Gas Processing 384 16.90 12.5 15.8 55@ :
Production 3,824 18.9 ~13.9 48.4 3,088 i
¢c. Difference : |
Gas Processing 3084 6.9 1.¢ 8.3 539
Production 3,824 2.8 3.9 38.49 3,786

NOTE: All data are measured in micro-rems/hr
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FIGURE 1 — MEDIAN BACKGROUND LEVELS
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