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Strategies for Today’s
Environmental Partnership

‘One of the most significant long-term trends affecting the future vitality of the petroleum
‘industry is the public's concerns about the environmeént, health and safety. Recognizing this
trend, API member companies have developed a positive, forward-looking strategy called
STEP: Strategies for Today's Environmental Partnership. This initiative aims to build under- ,
standing and credibility with stakeholders by continually improving our industry's envi-
ronmental, health and safety performance; documentmo performance; and commumcatmg
with the public. ~ : :

API ENVIRONMENTAL HEALTH AND SAFETY MISSION AND
GUIDING PRINCIPLES '

‘The members of the American Petroleum Institute are dedicated to continuous efforts to
improve the compatibility of our operations with the environment while economically devel-
oping energy resources and supplying high qualrty products and services to consumers. We
recognize our responsibility to work with the public, the government, and others to develop
and to use natural resources in an environmentally sound manner while protecting the health
and safety of our employees and the public. ‘To meet these responsrblhtres API members
pledge to manage our businesses according to the following principles using sound science
to prioritize risks and to implement cost-effective management practices:

» To recognize and t0 respond to community concerns about our raw materrals prod-
ucts and operations. ‘ :

* To operate our plants and facilities, and to handle our raw materials and products in a -
manner that protects the ehvironment, and the safety and health of our employees and
the public.

* To make safety, health and environmental consider-ations a priority in our planning,
and our develop ment of new products and processes.

» To advise promptly, appropriate officials, employ-ees, customers and the pubhc of
information on significant industry-related’ safcty, health and envrronmental hazards,
and to recommend protective measures.

« To counsel customers transporters and others in the safe use, transportatron and dlS-
posal of our raw materials, products and waste materials.

+ To economrcally develop and produce natural re-sources and to conserve those
resources by using enercvy efficiently. :

« To extend knowledge by conducting or supporting research on the safety, health and
‘environmental effects of our raw materials, products, processes and waste materials.

* To commit to reduce overall emission and waste oeneratron : : v

» To work with others to resolve problems created by handling and dlsposal of hazardous
substances from our operations. :

- To pamcxpate with oovemment and others in creating respon51ble laws, rcoulanons
" and standards to safeguard the community, workplace and environment.

* To promote these pnncrples and practices by sharing experrences and offering assis-
tance to others who produce, handle, use, transport or dlspose of similar raw materi-
als, petroleum products and wastes. -
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FOREWORD

API publications may be used by anyone desiring to do so. Every effort has been made by
the Institute to assure the accuracy and reliability of the data contained in them; however, the
Institute makes no representation, warranty, or guarantee in connection with this publication
and hereby expressly disclaims any liability or responsibility for loss or damage resulting
from its use or for the violation of any federal, state, or municipal regulation with which this
publication may conflict.

Suggested revisions are invited and should be submitted to the director of the Manufactur-
ing, Distribution and Marketing Department, American Petroleum Institute, 1220 L Street,
N.W., Washington, D.C. 20005.
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PREFACE
NATURALLY OCCURRING RADIOACTIVE MATERIALS
IN

PETROLEUM PRODUCING AND GAS PROCESSING FACILITIES

The presence of naturally occurring radioactive materials (NORM) in
0il and gas producing operations has been recognized since the early
1930s when slightly elevated radium levels were detected in Russian
0il 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 production
tubing was found to contain measurable gquantities 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 oil 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

radioactivity, the magnitude of occurrence is likely to be
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:
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[ | Radium 226 and Radium 228 - co-precipitated in some mineral
scales.
[ ] Lead 210 films in gas processing equipment, primarily propane

and ethane pumps.
[ | Radon gas co-produced 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 one of several risks which must be dealt with in oil and gas
producing operations. Equipment which may contain small quantities
of NORM also 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 oilfield, industrial hygiene
practices aimed at protecting against their hazards have long been in
place and include:

[ | Purging of vessels prior to entry.

[ Use of respirators and breathing apparatus while working inside
of vessels. .

| Use of masks while performing grinding and chipping operations.

. Utilization of protective clothing, including gloves, and the
prohibition of eating, smoking, or chewing around open equip-
ment.

NORM is widely dispersed in the earth’s crust, and some industries,
of necessity, concentrate NORM pursuant to the primary function.

This occurs in the mining of uranium and certain other minerals...the
production of some fertilizers...and in other very legitimate com-
mercial undertakings. NORM derived from producing oil and gas is not
generally concentrated; it is of very low specific activity; and oil
and gas well locations are typically widespread, thus, a natural
dispersion of oilfield NORM is maintained. The small quantities of
NORM produced at only a few relatively remote sites constitutes no
appreciable addition to natural radiation background levels. The
following report by Dr. Otto presents information on the geographical
occurrence of oilfield NORM, relating it to natural radiation back-
ground levels, and points toward further understanding of why there
are no known NORM environmental, health, or safety concerns associ-
ated with oil and gas production sites.

[re) 7
Ls D' g“/&d__—

J. C. Martin
{ Chairman -~ API Committee on 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 radioactivity 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 36,830 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 1B 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
oil/gas production facilities respectively. The 5th, 25th, 75th and 95th
percentile points of the nationally 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 abnormally low
1 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.

-1-
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Definition Background Differences
Category {National) —MR/hre —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 Highest 5% over 14.00 over 245.00

NORM activity. levels showed wide variability, both geographically 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 background levels.
Background levels are not related to the equipment readings. Several areas of
Colorado, Wyoming and Utah, for example, had high background levels and very
few equipment readings above background. This can be seen by comparing the
background levels shown in Figure 2 with the difference over background levels
in Figures 3 and 4.

The geographic areas with the highest equipment readings are the entire
gulf coast crescent (Florida panhandle to Brownsville, Texas), the northeast
Texas crescent, southeast I1linois and a few counties in southern Kansas.
These are shown in Figures 3 and 4 for gas processing and production
facilities, respectively. The eastern gulf coast from Mississippi to the
Florida panhandle has the highest consistent NORM activity levels surveyed in
the entire United States.

Table 1 illustrates NORM activity levels over background for
approximately 15 different types of equipment for both gas processing and
production facilities. NORM activity levels tend to be higher in specific
types of equipment. Gas processing facilities having the highest levels are
reflux pumps, propane pumps and tanks, other pumps and product lines. Water
handling equipment in the production facilities category exhibits the greatest
NORM activity levels. Details on equipment types are provided in the national
summary in the report.

When located in the same area, the gas processing equipment noted above
tends to have higher activity levels than the water handling equipment in the
producing facilities. This can be seen in the state summaries by comparing
the median readings for the two types of facilities in the same county.

II1. The Data

The data were supplied by a number of major petroleum companies from
readings made on their own equipment under a common protocol using a similar
type of scintillation detector. Calibration was done in accordance with the
manufacturer’s specifications by all participants. Thus this data base
represents the most comprehensive and consistent set of NORM data available
for petroleum operations. However, much of the data were collected at sites
which were suspected of exhibiting some degree of radiocactivity. Hence, the
data is not typical of a randomly chosen site and tends to overstate the
magnitude of NORM occurrence.

-2-
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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 geographic area may not be
proportional to the actual amount of operational equipment in the area. In
addition to the lack of proportionality between equipment types, there is
dis-proportionality in the representation among counties in the same state and
between the states themselves. Many counties with oil 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. Al
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 observation or a small group of observations
taken at the same location.

1V. Additional Considerations

Since the survey was not conducted under statistically controlled
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 likely 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 fregquency of occurrence and intensity of activity
levels. This index is the product of the percentage of above-background
readings times the median value of the above-background aobservations. From
Table 3 we see that Alabama/Florida and Mississippi have a much higher
incidence measure than any other states with I11inois not too far behind. The
Texas coast, Alaska and Kentucky form the next grouping.

-3-
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V. Glossary

The data was collected using abbreviations for the equipment types
surveyed. The glossary of abbreviations used is given below.

A. Gas Processing Equipment (GP)
1. BOTTOMS PUMP
. COMPRESSOR

Pumps transferring liquids from the bottems of
towers.

Compressors and associated equipment. This
includes compressors located on the lease.

2

3. CRYO UNIT - A1l equipment associated with the cryogenic
process.

4. DEHYDRATOR - Dehydration equipment to include Glycol, EG and
TEC systems, etc.

5. FRAC TOWER - A1l process towers and columns.

6. INLET SCRUBBER - Inlet scrubbers, separators, fwko etc.. This
includes those located on the lease.

7. METER - A1l metering equipment to include meters, meter
runs, screens, strainers, filters, etc..

8. OPUMP - A1l other pumps.

9. OTANK - A1l other tanks.

10. OTHER - A1l other gas processing equipment, including pig

launcher and receiver.

Propane pump.

Propane tank.

A1l product lines.

A1l reflux pumps.

A1l equipment associated with the propane
refrigeration system.

A1l gas sweetening equipment to include amine
systems, etc..

11. PPUMP

12. PTANK

13. PRODUCT LINE
14. REFLUX PUMP
15. REFRIGERATION

16. SWEETENER

B. Production Facilities (PROD)

FLINE

. H/T

. MANIFOLD
. OTHER

. PUMP

. SEP

. STANK
SUMP

. VRU
WINJ

. WOTHER
. WPROD
. WLINE
. WTANK

Flow lines to include all valves and elbows.
Heater treater.

Manifold/header piping, valves and chokes, etc.
A1l other measurements on in service equipment.
A1l pumps.

Separators to include production separators, fwko,
gunbarrels, etc..

Stock tanks.

Sumps to include pits, pigtraps, ponds, etc.
Vapor recovery units.

Injection wellhead.

Other wellheads.

Production wellhead.

Water lines to include all valves and elbows.
Water tanks.

[ oy S
LW~ D WO~ U WP
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VI. National Summary
Overview

I. Differences in Equipment (all observations)

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

observations:
Equipment Median Difference 75%» Percentile
1. Reflux Pumps (GP) 52.7 UR/hz 242.9 uR/hr
2. Propane Pumps (GP) 19.9 78.8
3. Propane Tanks (GP) 9.6 45.8

I1. Differences in Equipment (observations in excess of background)

A second way of looking 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 differences over background
based on Median ranking are listed below in descending order. The
difference is the excess of the reading over background using only
those observations in excess of background:

]
EBquipment Over Median Difference 75¢™ Percentile
1. Reflux Pumps (GP) 86.4 76.9 JR/hr 291.9 uR/hr
2. Flow Line (Prod) 24.9 42.9 112.8
3. Pump (GP) 66.7 38.0 73.9
4., Product Line (GP) 56.1 35.9 1168.5
5. Water Line (Prod) 51.6 34.6 199.49
6. Propane Pumps (GP) 4.1 31.9 97.5
! 7. Other Pump (GP) 49.1 27.8 96.3
8. Propane Tanks (GP) 72.6 25.0 65.7
9. Injection Well(Prod) 49.¢ 2.0 56.3
I1I. Overall Summary
1. Nationwide (all Obans)
ITEM No S¢r pet. 25t» pct., Median 75%» pPet. 95t™ Pct.
{low) (===—==-- mid-range ------- ) (high)
a. Background® 33979 2.3 5.9 7.9 9.9 14.9
b. Max Reading 36898 1.5 6.9 9.9 13.0 1168.8
c. Difference 368949 .9 g.0 8.0 4.9 164.6
* On-shore backgrounds only. Based on these numbers, back-

-5
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grounds for each county were classified if theizr median values were
below 2.34 (very low), between 2.34 and 5.99 (low), between 5.9 and 9.8
(mid-range), between 9.81 and 14.8 (high) and above 14.6 (very high).

2. Nationwide (observations over background only)

ITEM No 5¢r pct. 25%" pPct. Median 75=» pct. 95t* Pct.
(low) (======- mid-range ------- ) {high)
Difference 15639 9.8 2.0 6.0 33.9 245.8

This distribution was used to classify all difference readings (by county
or equipment) as very low ( < #.8), low (.8 - 1.99), mid-range (2.8-33.0),
high (33.81 - 245) and very high (above 245).

3. Facility

ITEM No 5¢n pct. 25%® pPct. Median 75%" pct. 95t™ Pct.
(low) (===m==- aid-range ------- ) (high)

Difference (All observations)

Gas Processing 3864 6.8 8.9 .9 3.9 95.9

Production 33826 9.0 9.0 9.9 4.9 195.9
Difference (Observations in excess of background)

Gas Processing 1379 6.8 2.8 9.8 46.9 261.9

Production 14250 6.8 2.9 6.9 31.9 245.0

NOTB: All data are measured in micro-rems/hr
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AMERICAN PETROLEUM INSTITUTE
NATURALLY OCCURRING RADIOACTIVITY SURVEY

FIGURE 1A - GAS PROCESSING MEASUREMENTS
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Table 1

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

National Summary
{All Observations)

FACILITY: Gas Processing

Median 75¢n

Obsns Equipment Difference Percentile
648 COMPRESSOR 0.8 0.9

i 58 CRYO UNIT

|
‘ | g.4 2.5
; 244 DEHYDRATOR ] 8.0 1.0
1 272 FRAC TOWER { g.9 6.8
: 593  INLET SCRUBBER | é.8 8.5
| 161 METER I 8.9 1.9
: 232 OPUMP | .o 25.5
423  OTANK ] g.9 2.0
438 OTHER ] 8.0 4.9
143  REFRIGERATION | 8.9 4.8
243  SWEETENER | 0.8 0.0
3 PUMP | % 3.9 73.0
146 PRODUCT LINE | 2% 3.3 46.5
40 BOTTOMS PUMP jxxs 7.8 28.8
124 PTANK |xx2RS 9.9 45.9
71  PPUMP jRRRERERERR 9.8 78.8
118 REFLUX PUMP [ RXEELARRREAXRRRXRERRRRLRRRE 52.17 242.8
-——-- T Eanl SEEE T TEETE R PP
3864 18 26 38 40 50 689
\ Median of Difference Over Background
FACILITY: Production
1748 FLINE | 9.0 9.0
2537 MANIFOLD | .0 2.9
386  MBTER | 8.9 0.9
2397 OTHER i g.8 3.8
1393 pumMp | 6.9 1.8
7887  SEP | 8.8 7.8
7885  STANK | 0.9 2.8
115 VWRU | 6.0 8.8
102 WINJ | 8.0 28.9
24  WOTHER | 9.8 9.0
2324  WPROD | 0.9 1.8
2962 H/T { 8.3 8.8
454 SUMP |t 1.9 9.3
341 WLINE I® 1.0 39.¢0
3431  WTANK |t 2.8 14.0
----- et T R
33826 16 20 3¢ 48 58 68

Median of Difference Over Background
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Table 2

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

Median 715¢n
Obsns Equipment Difference Percentile
119 COMPRESSOR Iz 2.0 3.9
72 DEHYDRATOR fxe 3.9 6.7
30 SWEETENER | x% 3.4 19.5
156 INLET SCRUBBER |tt 5.9 19.6
32 METER j2ne 5.5 51.0
28 CRYO UNIT R 6.9 21.9
148 OTANK K11 6.9 38.90
165 OTHER R L4 7.9 23.0
123 FRAC TOWER Rl 9.5 33.3
56 REFRIGERATION | exRRERRR 16.9 68.8
38 BOTTOMS PUMP jrEERRRRRR 17.9 45.3
9¢ PTANK [RERERRITTARLE 25.9 65.8
114 OPUMP | ERREXXRRRARRLE 27.7 96.3
53 PPUMP |t!tltttt!ttttttt 31.68 97.5
82 PRODUCT LINE RELLLEELL R E 23 35.9 114.5
2 PUMP | REREREXLXRRRLIRERREDS 38.6 73.68
95 REFLUX PUMP | EERER R LR R R AR AR LLRREERRNSRRRERXARRRRY 76.8 291.6
----- R R e L Ty TP s
1379 16 28 38 49 58 690 79 8@
Median of Difference Over Background
FACILITY: Production

5 WOTHER | 2.9 3.8
777 WPROD |® 2.3 7.9
72 METER | &t 3.9 5.8
424 PUMP |22 3.9 14.9
1867 OTHER |zt 4.0 15.9
2696 STANK |t 4.0 14.9
895 MANIFOLD |2ee 6.9 55.9
253 SuMP | ee2 7.9 26.5
3816 SBP (RE3 1 7.8 44.9
1495 H/T |aeee 8.0 47.8
2149 WTANK |zeee 8.9 35.9
25 VRU |ressttes 17.8 287.5
58 WINJ jreeeERRee 29.9 56.3
176 WLINE | REEERERRRRREERELE 34.6 198.60
419 PLINE | XERRERARRRLRRERELARRL 42.9 112.9

----- e e ettt Sttt Sttt ST 2

14258 10 20 38 48 58 60 790 8@

Copyright American Petroleum Institute
Provided by IHS under license with API

(Micro-Rems/Hr)

National Summary
(Observations in excess of background)

FACILITY: Gas Processing

No reproduction or networking permitted without license from IHS

Median Of Difference Over Background
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=
f State

i Name

|
r~ilaska
Alabama/Fl
| Arkansas
California
Colorado
Illinois
Kansas
Kentucky
Lousiana
Michigan
Mississippi
Montana ‘
North Dakota |
Nebraska
New Mexico
Oklahoma

Table 3
NORM Incidence by State
{All Facilities)

s "

STD.API/PETRO PUBL ?L01-ENGL 1997 MM 0732290 0OLD1349 9:-b BE

Median
Difference

6.0 76.2
28.9 69.8
1.0 61.3
a.9 34.2
6.0 18.8
17.9 91.8
@.0 45.5
3.0 57.1
8.9 43.7
2.0 19.4
20.8 76.1
2.0 12.3
)

8.0

B.9

8.0

Median
Difference

|

e

B NW AN N R WO &N WE
. e e e e . . e
Y L L L L L KL

-

. LI . o

. -

) o

Texas (all)

* Coastal
* Northern
* Western

e W
. .

S |mm

Utah
Wyoming

N oW
.« o
wn

Oftshore
* Gulf
* California

S SN

f www

Note: The Texas total includes 366 observations which could not be classified
by Region because the county name was not reported.
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Appendix 1

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

National Summary
(All Observations)

Equipment No Average Maximum Minimum 25 % Median 75 %
5 ing Paciliti
COMPRESSOR 648 1.401 498.0 8 g.000 8.60 g.000
CRYO UNIT 50 78.292 2985.4 8 g.600 é.0¢ 2.525
DEHYDRATOR 244 4.693 529.8 / 8.909 g.00 1.008
FRAC TOWER 272 16.676 395.0 ) g.d0¢ g.09 6.009
INLET SCRUBBER 593 7.479 701.0 @ g.008 2.00 #.458
METER 141 19.497 695.0 é 4.40@ a.08 1.8568
OPUMP 232 55.608 1391.¢9 ¢ g.000 é.00 25.508
OTANK 423 9.574 383.4 é @.a08 g.09 2.060
OTHER 430 11.808 995.8 - 8 6.008 8.00 4.080
REFRIGERATION 143 18.823 595.4 g g.600 g.40 4.089
SWEETENER 234 2.942 220.5 8 8.000 6.00 g.008
PUMP 3 25.333 73.0 ) 8.980 3.08 73.899
PRODUCT LINE 146 54.138 1980.9 8 8.069 3.25 46.569
BOTTOMS PUMP 40 25.138 228.9 ¢ 8.125 7.69 28.008
PTANK 124 37.633 688.0 é #.008 9.80 45.009
pPPUMP 71 86.303 1941.49 ] 6.060 19.00 79.000
REFLUX PUMP 118 225.262 2985.48 B 2.808 52.65 242.000
Production Faciliti
FLINE 1748 21.5717  2991.9 8 ) 6.9 e.00
MANIFOLD 2537 23.3713  2995.9 g g 8.9 2.80
METER 386 2.2288 92.9 0 e 8.9 8.00
OTHER 2397 18.9506 3785.¢9 ) 0 8.9 3.00
PUMP 1393 8.7212 986.0 e 8 0.9 1.80
SEP 7887 31.2279  4491.9 ) ) 8.9 7.08
STANK 78085 18.56857 2475.8 ] 8 g.9 2.00
VRU 115 36.6696 1287.9 ¢ g 6.9 §.90
WINJ 102 32,2451 886.9 8 8 0.9 20.09
WOTHER 24 9.5292 5.5 é i 8.9 9.49
WPROD 2324 9.8176 1487.0 g ) 8.9 1.96
H/T 2962 43.4679 3490.9 8 e 8.3 8.00
SUMP 454 25.3998 793.8 8 8 1.9 9.25
WLINE 341 74.8135 27968.40 # ) 1.0 39.69
WTANK - 3431 35.4936 3786.0 e 8 2.8 14.00

-16-

Copyright American Petroleum Institute
Provided by IHS under license with API
No reproduction or networking permitted without license from IHS Not for Resale



STD.API/PETRO PUBL 710L-ENGL 1997 WM 0732290 0ObLOL351 51y HM

Copyright American Petroleum Institute
Provided by IHS under license with API

No reproduction or networking permitted without license from IHS

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 % Median
Gaa Processing Facilities
COMPRESSOR 119 7.631 494.0 8.3 1.000 2.00
DEHYDRATOR 72 15.9064 529.9 6.3 1.35¢ 3.48
SWEETENER 30 22.947 220.5 6.2 1.0499 3.45
INLET SCRUBBER 156 28.431 781L.9 8.1 1.008 5.09
METER 32 61.537 695.9 8.3 1.159 5.50
CRYO UNIT 26 175.738 2985.8 1.8 2.800 6.00
+ QTANK 148 28.927 383.98 0.2 2.88¢0 6.0
© OTHER 165 30.752 995.0 8.3 2.989 7.48
- FRAC TOWER 123 36.876 395.8 8.2 1.508 9.50
i REPRIGERATION 56 48.0866 595.89 8.1 2.006 l6.08
BOTTOMS PUMP 38 33.587 220.9 8.5 3.000 17.08
PTANK 99 51.8508 680.8 8.5 7.325 25.69
OPUNP 114 113.168 13%1.9 8.4 6.825 27.75
PPUMP .53 115.613 1641.4 8.1 9.500 31.00
PRODUCT LINE 82 96.391 1080.90 8.1 13.756 35.48
PUMP 2 38.4680 73.9 3.8 3.000 38.09
REFLUX PUMP 95 260.829 2985.8 9.2 15.8080 76.00
Production Facjilities
WOTHER 5 2.548 5.5 1.2 1.6 2.9
WPROD 711 29.364 1487.0 g.1 1.0 2.3
METER 72 9.472 92.8 1.8 1.8 3.9
PUMP 424 28.652 986.9 8.1 1.9 3.8
OTHER 1047 45.109 3785.0 8.1 1.8 4.9
STANK 2696 27.297 2475.8 8.1 2.8 4.0
MANIFOLD 895 - 66.249 2995.8 8.1 1.9 6.9
SUMP 253 45.579 793.8 g.1 3.0 7.8
SEP 3816 64.543 449).9 8.1 2.8 7.8
H/T 1495 86.122 3490.9 8.1 2.8 8.0
WTANK 2149 56.761 3786.8 g.1 3.9 8.9
VRU 25 168.684 1287.9 8.2 2.8 17.8
WINJ 50 65.7880 886.08 1.8 4.9 20.0
WLINE 176  144.951 2798.¢ 0.2 6.9 34.6
FLINE 419 89.994 2991.9 8.1 7.8 42.9

Not for Resale

75 %

3.000
6.656
19.5¢0
19.808
51.000
21.925
30.9¢@0
23.000
33.2080
68.758
45.258
65.758
96.258
97.508
110.508
73.088
291.800

3.75
7.9¢
5.75
14.09
15.98
14,00
55.08
26.50
40.00
47.88
35.00
207.59
56.25
190.89
112.¢80
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ViI. State Summaries
Overview

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 map has been made for Background Levels (Figure 1),
Difference Over Background for Gas Processing Facilities
{Figure 2), and Difference Over Background for Production
Facilities (Figure 3}.

In each figure the counties are summarized into the following
categories according to their median values:

Categozry Definition Background Difference
(National) i R/hx M R/hr
1 - Lowest 5 % g.00 - 2.33 @.68 - 9.88
2 - Next 20 % 2.34 - 4,99 d@.88 - 1.99
3 - Middle 58 % 5.00 - 9.8 2.90 - 33.00
4 - Next 28 % 9.81 - 14.99 33.81 - 245.08
5 - Highest 5 % over 14.89 over 245.64

A Background map was prepared for every state. If the
difference over background was the same in every county the
Difference Over Background map was deleted.

C. Tables in Bar Chart form showing the medlan values for
equipwent, county, and background ranked in increasing order.
The diffezrences over background for eguipment and county are
reported separately for Gas Processing and Production
Facilitles.

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

-18-
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I. All significant differences were equipment specific.

SUMMARY

(Alabama and Flozrida)

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.

These items

were located in Bscambia county Alabama and its adjacent neighbor,
Santa Rosa county Florida.

Equipment

1. 8Separator

2. Other Pumps
3. Reflux Pumps

4. Flow Lines
5. Water Line

Median Difference

(Prod) 121
(GP) 160
(GP) -65
{Prod) 50
(prod) 35

MR/hr

75=n percentile

228.8
145.9
128.8
184.5
125.0

UR/hr

II. Santa Rosa (Fl) and Mobile county had low background readings while
Monroe county had a high background level.

mid-range.

III. Overall Summary
ITEM

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

2, Pacility
a. Background
Gas Processing
Production

b. Max Reading
Gas Processing
Production

c. Difference
Gas Processing
Production

No

149
149
149

S
99

58
99

58
99

Median

5.9
38.9
20.9

15.8
50.9

8.8
42.9

All of the others were

75%m pct. 98t™ Pct.

15.9
118.9
196.9

15.8
15.9

35.9
156.9

24.6

147.9

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

150'
220.9
205.9

15.9
15.9

198.5
254.9

94.6
245.9

Max Value

15
625
621

15
15

156
625

145
621

2) The apparent differences between facilities are due to the
specific items of equipment listed in Section I above.

Copyright 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)

Alabama and Florida

FACILITY: Gas Processing

Median 75¢n
Obsns Equipment Difference Percentil
1 BOTTOMS PUMP { 8.9 8.8
1 COMPRESSOR ] 9.9 g.9
2 CRYO UNIT ] 8.8 8.8
2 DEHYDRATOR l 0.8 9.9
3 FRAC TOWER | 8.9 45.9
21 INLET SCRUBBER | 0.9 22.2
1 METER | 8.9 6.8
5 OTANK ] 0.8 24.6
1 REFRIGERATION [ 8.8 g.a
1 SWEETENER } 9.0 8.9
6 OTHER |xxe 8.4 98.5
1 PRODUCT LINB (RALLELE L 28.08 20.9
3 REFLUX PUMP | AR R R R AR AR A RRERRRRLRRES 5.0 120.9
2 OPUMP | LR LR LR LR LRRRRRLRERALIRRRERRRLLRRERS 19d.9 145.60
-—— B et it it il et Dt TeTE SRETY S
5@ 18 20 36 40 50 66 70 89 99 19
Median of Difference Over Background
FACILITY: Production
2 VIND | .9 0.9
1 WOTHER | 9.9 g.0
5 MANIPOLD |ee 5.9 44.9
9 OTHER e 7.8 37.5
4 WPROD jane 7.5 25.¢9
1§ WTANK jraee 19.9 72.8
11 H/7T |zagass 13.9 145.9
4 STANK jeReeRtee 19.5 112.4
3 WLINE |eReatRERRRR LIRS 35.9 125.8
9 PLINE |EERERBRRRILLRRRATTLIRRRRLLILS 5¢.8 184.5%
41 sgp |tttt!ltitttt!tttttttttttttttttttttttttttttittttt 121.' 22'_'
—— et el e et BT R N O ] it il St
99 10 20 30 49 S50 60 79 89 99 160 119 129

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

Obsas County Difference Percentil
19 MOBILE | 9.8 13.2
29 ESCAMBIA | g.e 50.¢0

2 SANTA ROSA |ttt sttt ts izttt s R R AR RRSRERRSLRRRLLRE 196.8 121.9

R e e S i et Dt ST Ty g

16 26 38 48 509 60 79 88 98 169 110

Median of Difference Over .ackground

‘FACILITY: Production

15 MOBILE | 8.9 13.8
3 VASHINGTON ! 8.9 8.9
6 COLLIER [asEERRRERRRS 31.5 79.8
2 CLARKE Rbbb bbb i il 32.9 47.9

12  MONROB RALLLEELLEL L L 44.9 129.9

55 ESCAMBIA [S2RT2REREARLIRRLARRLLRLALRRLRRE 71.9 196.9
6 SANTA ROSA SRSttt easetss sttt Reasessassassssttses 197.9 228.2

Dt T PR R P N PP Y WL U W G g,

10 20 30 49 50 69 70 89 99 108 118

Median of Difference Over Background

Note: Santa Rosa is in the Florida Panhandle and Collier is
in the southern tip of Florida (Naples). All other
counties are in Alabama.

Copyright American Petroleum Institute st - 24-
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Table 3
Median Background by County
Sequenced by Increasing Median Difference
(Micro-Rems/Hr)

Alabama and Florida

75':!0
Obs County Median Percentile
8  SANTA ROSA  |¥aaxxs 3.6 4.9
34 MOBILE jRERETERLL 4.5 7.5
84 ESCAMBIA |ERERERARRL 5.8 15.48
3 WASHINGTON |RRRRAIRRLIRLLRRL 7.5 7.5
2 CLARKE | XREREXERRRSARRRNE 8.0 a.ﬂ
6 COLLIER |RRXERRRRERRELRRE 8.8 1.8
12 MONROE |tttltttttttttttttt**tttttttttt 15.0 15.5

R T e e L Dl LTy Sy
2 4 6 8 18 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.

-25-
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Appendix 1
Statistical Data by Facility and Equipment
Difference Over Background
(Micro-Rems/Hr)

Alabama and Florida

Bquipment No Average Maximum Minjmum 25 % Median 75 %
Gas Processing Facllities
BOTTOMS PUMP b 6.008 8.9 '} 8.00 g.8 g.9
COMPRESSOR 1 0.94d¢ 8.9 8 g.99 8.9 9.8
CRYO UNIT 2 g.009 9.0 ) 0.0 8.9 8.0
DEHYDRATOR 2 8.800 8.8 8 8.60 §.g 8.0
FRAC TOWER 3 15.808 45.89 [ 9.08 6.9 45.8
INLET SCRUBBER 21 18.133 95.9 8 g.00 i.¢ 22.2
METER 1 g.008 8.8 ¢ e.e9 8.8 8.8
OTANK 5 9.820 217.8 8 g.40 0.9 24.5
REFRIGERATION 1 ¢.008 é.9 8 §.89 8.9 8.8
SWEETENER 1 2.069 8.9 e 8.90 g.8 §.0
OTHER 6 38.633 121.8 e 2.25 8.4 98.5
PRODUCT LINE 1 20.9800 20.9 20 20.00 20.0 20.6
REFLUX PUMP 3 61.667 120.9 ] 0.69 65.9 120.9
oPUMP 2 l40.900 145.0 55 55,66 188.9 145.9
Broductjon Facilities
WINJ 2 §.980 ] 8 6.60 8.9 ]
WOTHER 1 0.080 g [ 6.40 6.0 )
MANIFOLD 5 19.609 46 e 2.580 5.9 44
OTHER 9 24.111 16 ¢ 3.50 7.8 37.5
WPROD 4 11.258 39 9 1.25 7.5 25
WTANK 19 32.189 195 § 8.98 16.9 72
STANK 4 45.259 142 # 4.25 19.5 112
WLINE 3 $3.333 125 8 8.08 35.9 125
H/T 11 65.364 275 é §.99 13.9 145
FLINE 9 88.222 245 8 15.90 50.9 184.5

1 164.488 621 ] 42.08 121.9 229

SEP 4
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Appendix 2
Statistical Data on Median Difference over Background
By Pacility and County
(Micro-Rems/Hr)

Alabama and Florida

FACILITY COUNTY NO AVERAGE MAXIMUM MINIMUM PCT25

MBD PCT75
GP MOBILE 19 6.4085 27.8 8 0.09 6.9 13.20
GP ESCAMBIA 29 26.828 145.9 e 0.00 8.0 50.00
GP SANTA ROSA 2 166.000 121.9 91 91.90 106.¢ 121.89
PROD MOBILE 15  31.667 275.8 8 0.69 8.9 13.00
PROD WASHINGTON 3 §.9¢e0 8.8 e g.98 0.9 g.0¢
PROD COLLIER 6 51.333 193.8 5 5.6 31.5 79.75
PROD CLARKE 2 32.088 47.0 17 17.690 32.9 47.49
PROD MONROE 12 64.167 285.9 8 6.25 48.9 1208.08
PROD ESCAMBIA 55 123.764 621.9 8 16.88 71.9 196.69
PROD SANTA ROSA 6 142.588 ° 397.8 39 39.60 187.9 228.25

Note: Santa Rosa i{s in the Plorida Panhandle and Collier is
in the southern tip of Florida (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 PCT75
SANTA ROSA 8 4.1259 19.9 3.9 3.08 3.9 4.9
MOBILE 34 7.8735 15.9 4.5 4.58 4.5 7.5
ESCAMBIA 84 8.428¢ 15.9 3.8 4.80 5.8 15.4
WASHINGTON 3 7.5888 7.5 7.5 7.58 7.5 7.5
CLARKE 2 8.0800 8.0 8.9 8.40 8.0 8.9
COLLIER 6 8.8333 13.8 1.9 7.75 8.0 1g.0
MONROE 12 15.8¢809 15.8 15.8 15.69 15.8 15.9

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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SUMMARY
(Alaska)
I. There were no significant differences over background in any of the

items of equipment.

1I. Offshore areas had low background readings and Anchorage county was
very low.

I1I. Overall Summary

ITEM No Median 75%r pct. 90t™ Pct. Max Value
1. Statewide
a. Background 256 4.8 4.8 5.8 6
b. Max Reading 256 9.5 29.9 84.5 786
C. Difference 256 6.8 25.8 80.9 701
{ 2. Facility
‘ a. Background
Gas Processing 13 4.9 4.5 6.0 6
production 243 4.9 4.9 5.8 6
b. Max Reading
Gas Processing 13 5.9 8.5 428. 186
Production 243 16.49 30.49 85.8 5989
c. Difference
Gas Processing 13 8.9 4.9 423.5 701
Production 243 6.9 26.8 81.8 495

NOTBR: All data are measured in micro-rems/hr
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Table 1

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

Alaska

FACILITY: Gas Processing

Obsns Equipment

Median of Difference Over Background

FACILITY: Production

1 OTHER
4 COMPRESSOR
1 PRODUCT LINE
7 INLET SCRUBBER
13
1 METER
8 WPROD
11 WLINE
2 VINJ
3 VRU
34 OTHER
8 WTANK
12 STANK
24 SuMp
30 MANIFOLD
34 SEP
7 PUMP
44 H/T
25 FLINE
243

Copyright American Petroleum Institute
Provided by IHS under license with API
No reproduction or networking permitted without license from IHS
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Median of Difference
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Median 75¢n
Difference rercentile
0.9 g.00
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1.9 1.0
1.8 7.9
D |
46 S8 o8
.8 g.0
6.8 #.75
g.o8 5.9
1.8 1.8
2.8 2.9
2.9 5.9
3.5 13.8
4.5 8.4
5.5 13.9
7.9 42.9
18.5 54.9
19.8 28.9
19.9 67.5
1.0 83.0
S e
44 58 60
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Table 2

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

Alaska

PACILITY: Gas Processing

Median 75¢€n
Obsns County Difference Percentile
|
2 ANCHORAGE | 9.0 )
7 UNREPORTED ] g.9 1
4 OFFSHORE RIZI21TT 4.8 7

s T R ettt ST SRR P TSRO
2 4 6 8 10 12 14 16 18 289

Median of Difference Over Background

FACILITY: Production
|

21 ANCHORAGE ! 0.8 8
147 UNREPORTED | s*sststrzsas 6.9 24
75 OFFSHORE = |fassstsssssesssssattssesse 13.9 42

et e S e e e e oo
2 4 6 8 18 12 14 16 18 20

Median of Difference Over Background
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Obs County

23 ANCHORAGE
154 QFFSHORE
79  UNREPORTED
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Table 3
Median Background by County
Sequenced by Increasing Median Difference
(Micro-Rems/Hr)

Alaska

752!\
’ Median Percentile
jxx 1.8 1.8
EITITITT 4.9 4.9
RIZITITTY 4.9 5.8

e et L e e s LT
2 4 6 8 18 12 14 16 18 28

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

Alaska

Equipment No Average Maximum Minimum 25 % Median
Gas Processing Facilities

OTHER 1 ¢.000 9 ) ) )
COMPRESSOR 4 #.258 1 @ é ]
PRODUCT LINEB 1 1.009 1 1 1 1
INLET SCRUBBER 7 102.286 781 "} '] 1
Production Faciljties

METER 1 0.8008 ) 8 g.00 8.9
WPROD 8 #.2500 1 g g.90 i.e
WLINE 11 2.6364 14 ) 9.00 0.9
WINJ 2 1.0048 1 1 1.490 1.0
VRU 3 1.3333 2 ) .99 2.0
OTHER 34 4,0588 25 ] 8.75 2.9
WTANK 8 6.1258 16 ] g.08 3.5
STANK 12 7.4167 36 g #.00 4.5
suMp 24 11.375¢ 92 0 1.90 5.5
MANIFOLD 39 25.9667 159 ] 2.50 7.8
SRP 34 53.2059 397 ) 3.00 18.5
PUMP 7 18.0040 54 ) .90 19.9
H/T 44 55.2727 495 ) 6.60 1.9
FLINE 25 51.4998 191 ] 1.58 31.9-
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Appendix 2

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

Alaska
FACILITY COUNTY NO AVERAGE MAXIMUM MINIMUM PCT25 MED PCT75
GP ANCHORAGE 2 a.9a9 g ¢ g.08 8 )
GP UNREPORTED 7 188.429 701 g g.09 ) 1
GP OFFPSHORE 4 3.7560 7 g 8.25 4 7
PROD ANCHORAGE 21 g.048 1 g g.09 ] )
PROD UNREPORTED 147 31,272 495 ) 1.08 6 24
PROD OFFSHORE 75 32.253 287 @ 4.00 13 42

Provided by IHS under license with API
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Appendix 3

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

Alaska
COUNTY NO AVERAGE MAXIMUM MINIMUM PCT25 MED PCT75
ANCHORAGE 23 1.00d09 1 1 1 1 1
OFFSHORE 79 2.97468 4 1 1l 4 4
UNREPORTED 154 4.17532 6 2 4 4 5
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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.

I1I1. Overall Summary

ITEM No Median 75%n Pct. 98t™ Pct. Max Value
1. Statewide
a. Background 199 9.8 l0.9 12.8 13
b. Max Reading 199 11.8 12.90 14.8 308
c. Difference 199 1.8 2.8 3.4 292
2. Facility
a. Background
Gas Processing 580 7.9 5.8 18.9 13
Production 149 9.0 18.¢8 12.9 13
b. Max Reading
Gas Processing 58 8.5 11.3 19.5 388
Production 149 11.8 12.9 14.0 90
¢c. Difference
Gas Processing 50 8.8 2.9 12.3 292
Production 149 1.4 2.8 3.9 8l

NOTE: All data are measured in micro-rems/hr
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Table 1
Difference of Maximum Reading over Background by Bquipment
Sequenced by Increasing Median Difference
{Micro-Rems/Hr)

Arkansas

PACILITY: Gas Processing

Median 75¢n
Obsns Equipment Difference Percentile
|
4 MRTRER | 6.99 23.6
21 OTHER | .09 1.8
4 SWEBTENER | e.d9 9.5
3 DEHYDRATOR { 1.09 2.9
6 OTANK |* 1.35 18.3
12 COMPRESSOR |t 1.5¢ 2.8
-——  cases e Et Dt l ST LN S
54 18 20 39 49 58 o8
Median of Difference Over Background
PACILITY: Production
|
4 OTHER } g.n #.8
19 STANK ] g.00 1.6
2 VOTHER | g.90 9.9
35 H/? i 1.96 2.9
13 SBP |x 1.08 2.9
41 WPROD R 1.04 2.9
42 WTANK s 2.99 .9
2 PUMP it 3.08 3.5
e e DY S ET S TSR "
149 19 280 38 48 50 68

Median of Difference Over Background
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Table 2

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

Arkansas

PACILITY: Gas Processing
Median 75¢m

Obsns County Difference Percentile
|
37 COLUMBIA | 9.9 1.5
3 POPER | 9.0 1.8
9 LOGAN jeete 2.0 2.8
1  PFRANKLIN  |ttase2 3.9 3.9

e s s St SEER L s SETH R 2
2 4 6 8 1§ 12 14 16 18

Median of Difference Over Background

PACILITY: Production
1

11 PoPR | 8.9 1.9
31 COLUMBIA |»t 1.9 11.5
2§  PRANKLIN |t 1.8 2.9
87 LOGAN jsete 2.9 2.9

i S St et St SRS SRS S S R T
2 4 6 8 1§ 12 14 15 18

Median of Difference Over Background
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County

COLUMBIA
LOGAN
FRANKLIN
POPE

Table 3

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

Arkansas
7 Seh
Median Percentile

|

| XERERERRRRTLLRY 7.75 8.5
REE333 222238332231 9.6§ 9.8
|2LERRTERTRRTRSRRERRNNLLE 12.99 12.9
jresReERRRERR S RRRRSRELRAR 12.649 13.9

s et STET SRR ERESEE R ST Ry
2 4 6 8 18 12 14 16 18 28

MEDIAN OF BKGRND
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Appendix 1

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

Arkansas

Equipment No Average Maximum Minimum 25 % Median 75 %
Gas Processing Pacilities

SWEETENER 4 9.9509 §.2 g 0 .99 9.158
OTHER 21 15.6000 292.9 ) i .99 1.756
METER 4 7.8750 31.5 ] @ 0.99 23.625
DEHYDRATOR 3 1.9009 2.9 [ 9 1.99 2.68080
OTANK 6 5.2833 23.9 ) ] 1.35 18.259
COMPRESSOR 12 1.4167 3.¢ ') ¢ 1.50 2.750
Production Pacilities

WOTHER 2 9.00009 6.0 §.9 8.9 ¢ f.009
OTHER 4 9.25009 1.9 8.9 f.0 f §.758
STANK 10 #.608090 2.8 9.6 0.9 g 1.625
H/? 35 3.54286 81.9 8.9 g.0 1 2.000
SEP 13 1.19231 3.5 é.6 9.0 1 2.080
WPROD 41 1.21951 4.9 9.0 6.9 1 2.000
VTANK 42 6.67857 61.5 9.0 .0 2 3.988
pPUMP 2 3.00000 3.5 2.5 2.5 3 3.566
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PROD

3838

PROD
PROD
PROD

Appendix 2

Statistical Data on Median Difference over Background

COUNTY

POFR
COLUMBIA
LOGAN
FRANKLIN

POPR
FRANKLIN
COLUMBIA
LOGAN

NO

-9

11

31
87

By Pacility and County
(Micro-Rems/Hr)

Arkansas

AVERAGE MAXIMUM MINIMUM PCT25 MED

#.3333 1 ¢ i.0
19.5946 292 ’ 8.9
1.6667 3 L .5
3.0000 3 3 3.0
8.2727 1 § 8.9
1.2000 3 9 i.9
19.8387 81 L 9.9
1.3793 4 ) 6.9

-47-

Not for Resale

W e ®

N - @



STD.API/PETRO PUBL 710L-ENGL 1997 EE 0732290 Ok0L3ac 194

Appendix 3

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

Arkansas
COUNTY L[] AVERAGE MAXTMUM MINIMUM PCT25 MED PCT75
COLUMBIA 68 7.0008 9 2.5 5.50 7.75 8.58
LOGAN 96 9.2508 11 7.9 9.060 9.00 9.75
FRANKLIN 21 11.9088 13 9.0 9.58 12.08 12.00
POPE 14 12.8714 13 11.9 11.75 12.90 13.94
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SUMMARY
(California)
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:

BEquipment Median Difference 75%=F Percentile
1. Reflux Pumps (GP) 138 UR/hr 492.5 UR/hr
2. Propane Pumps (GP) 87 152,49
3. Propane Tanks (GP) 61.5 98.8
4. Bottoms Pump (GP) 34.9 52.9

II. Orange county had a low median background, Los Angeles, Santa Barbara,

Kern, and Ventura had high median background readings. All others were
mid-range.

II1. Overall Suunary

ITEM No Median 75" pct. 98t™ Pct. Max Value
1. Statewide
a. Background 958 18.9 13.9 15.0 39
b. Max Reading 958 11.¢0 18.9 54.0 1,308
C. Difference 958 8.8 4.0 41.0 1,298

2. Pacility
a. Background

Gas Processing 227 14.9 15.9 15.9 2@

Production 723 9.9 12.9 16.2 k{'
b. Max Reading

Gas Processing 227 15.9 68.9 129.2 1,000

Production 723 16.9 13.9 24.9 1,369
c. Difference

Gas Processing 227 4.8 46.9 116.2 988

Production 723 .9 2.8 19.9 1,299

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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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
Obsns Equipment Difference Percentile
|

24 COMPRESSOR | 4.9 8.9
32 INLBT SCRUBBER | 0.0 g.8
38 OTANK ] 2.9 5.8
11 OTHER | 8.0 2.9
4 SWEEBTENER | * 5.9 73.3
13 REFRIGERATION R 7.9 28.8
2 OPUMP jre 11.9 18.9
1 CRYO UNIT | xxx 13.9 13.9
10 DEHYDRATOR jrre 13.8 55.8
26 PRODUCT LINE Eii 15.9 73.5
6 METER |rassy - 25.5 51.8
13 FRAC TOWER jreuee 27.0 62.0
3 BOTTOMS PUMP | sREERER 34.9 52.8
30 PTANK jERRETRREIARER 61.5 98.8
2 PPUMP | ERERRRRERREERTLER 87.8 152.9
12 REFLUX PUMP | SEELRALLRRTLRRRRRRRERRLLRRLE 138.9 492.5

227 Rt Dl L A e Y

28 40 69 089 149 129 149

Median of Difference
FACILITY: Production

58 H/7T { 8.0 f.9
35 MANIFOLD | 9.9 3.9
86 OTHER | a.9 6.8
49 PUMP | g.9 0.9
121 SRP | .9 8.0
131 STANK | 9.9 8.9
10 SUMP | 8.9 5.8
7 VINJ | 9.9 1.9
3 WOTHER | 9.9 2.8
61 WPROD } g.0 g.8
188 WTANK | 8.0 2.0
16 WLINE | 2.9 28.3
20 FLINE | ® 3.0 85.8
2 VRU [xeRee 25.49 249.5

723 B LT Y T S i o

20 49 69 8¢ 1909 128 149

Median of Difference
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Table 2

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

California
FACILITY: Gas Processing
Median 75¢n
Obsns County Difference Percentile
|
15 GLENN ] 6.9 é.0
2 LOS ANGELES| 0.9 8.9
3 ORANGE | 9.8 12.8
3  SOLANO | . 8.8 6.9
114 VENTURA | 0.9 39.5
1@ FRESNO/KING|2st22x 5.8 ° 5.9
77 KERN | 2ERAELARRRARREXIXARRRENELRR 27.8 65.8
7 UNREPORTED |¥T2R222222 Rtk aasasstsssesenaenssannass 48, ¢ 78.9
————- et S e O e Dty T
5 1@ 15 20 25 38 35 48 45
Median of Difference Over Background
FACILITY: Production
|
61 FRESNO | 6.8 6.8
6 FRESNO/KING! .0 0.9
82 GLENN 1 0.8 §.0
315 KERN. [ 6.9 5.9
94 LOS ANGELES! 0.9 6.8
- 12  MONTERBY | 6.0 2.8
29 ORANGB | 9.9 1.5
2  SANTA BARB. | 9.0 0.9
22 SOLANO } 8.9 0.9
8§ SUTTER I 9.9 0.8
36 UNREPORTED | 0.9 9.8
56  VENTURA ) .9 2.9

———— T L e i Dt Sl
S 18 15 28 25 39 35 48 45
Median of Difference Over Background
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Obs County

32  ORANGE

16 FRESNO/KING
97  GLENN

8  SUTTER

12 MONTEREY

25  SOLANO

61 FRESNO

96 LOS ANGELES

2  SANTA BARBARA
392 KERN

43  UNREPORTED
166  VENTURA
958
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Appendix 1

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

California
Equipment No AVG Maximum Minimum PCT25 Median PCT75
Gas Processing Pacilities
COMPREBSSOR 24 2.569 12 9 .99 8.9 .08
INLET SCRUBBER 32 18.531 527 ¢ g.69 g.8 9.00
OTANK 38 17.474 193 ) g.09 6.9 5.89
OTHER 11 4,273 38 ) p.00 9.0 2.00
SWEETENER 4 26.259 95 g 0.58 5.8 73.25
REFRIGERATION 13 16.154 55 g .90 7.8 28.00
OPUMP 2 11.988 18 4 4.99 11.89 18.90
CRYO UNIT 1 13.009 13 13 13.99 13.9 13.08
DEHYDRATOR 10 73.208 529 @ #.75 13.¢ 55.75
PRODUCT LINB 26 46.808 277 9 g.00 15.9 73.50
METER 6 25.580 51 ] 6.00 25.5 51.08
FRAC TOWER 13 51.846 226 ) 6.58 217.¢ 62.909
BOTTOMS PUMP 3 32.909 52 10 10.00 3.0 52.08
PTANK 39 72.2617 216 9 31.80 61.5 98.75
PPUMP 2 87.008 152 22 22.99 87.8 152.88
REFPLUX PUMP 12 249.833 98¢0 (] 39.56 138.0 492.50
Brodyction Pacjlities
H/?T 58 1.793 32 ) ¢ ) g.08
MANIPOLD 35 37.629 1299 ) ] ) 3.00
OTHER 86 4.988 52 9 ] 0 6.09
PUMP 49 12,258 213 ) g g .00
SEP 121 5.884 438 g ) ) §.99
STANK 131 4.443 147 ) 8 § .90
SUMP : 10 1.69¢ 6 ) g 9 5.00
VINJ 7 8.714 4 ¢ ) ¢ 1.9¢
WOTHER 3 9.667 2 [ ] 9 0 2.00
WPROD 67 2.875 63 ) g ) .00
WTANK 108 3.111 85 g g ) 2.99
WLINE 16 28.687 143 ) g 2 28.25
FLINE 29 42.300 213 ) g 3 85.75
VRU 21 199.429 1287 9 9 25 249.59
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Appendix 2

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

California
FACILITY COUNTY NO AVG LARGEST LOWEST PCT25 MEBD PCT75
GP GLENN 15 @.0000 9 ] ] g 9.d8
GP LOS ANGELES 2 9.00800 ] g ] g 9.98
GP ORANGE 3 4.9904 12 9 @ g 12.04
GP SOLANO 3 9.9088 g ) 8 ¢ 0.00
GP VENTURA 118 35.6182 529 8 ) g 39.58
GP FRESNO/KING 16 3.680088 5 ) é 5 5.88
GP KERN 77 12.4935 988 ] 1 27 65.08
GP UNREPORTED 7 48.00860 93 8 13 43 178.90¢
PROD FRESNO 61 1.1148 17 @ ) g 0.00
PROD FRESNO/KING 6 0.8000 8 ] g g 0.00
PROD GLENN 82 4d.0618 4 ) 9 ¢ ¢d.08
PROD KERN 315 27.3587 1296 ] 9 g 5.60
PROD LOS ANGELES 94 §.9043 44 ] [ ] § 08.80
PROD MONTEREY 12 4.2508 29 g g g 2.75
PROD ORANGE ' 29 2.5862 22 ¢ g g 1.58
PROD SANTA BARBARA 2 @.0898 ' ] ¢ g 6.8
PROD SOLANO 22 @.1818 2 0 8 ¢ 4.49
PROD SUTTER 8 8.3758 2 ) g g 8.75
PROD UNREPORTED 36 12.4167 143 g ] ¢ 9.7%
PROD VENTURA 56 2.5179 42 ] g g 2.89
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Appendix 3

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

California
COUNTY NO AVERAGE MAXIMUM MINIMUM PCT25
ORANGE 32 5.68312 8 3 3
FRESNO/KING 16 5.7569 7 5 H)
GLENN 97 4.7526 5 2 5
SUTTER 8 5.6258 7 4 5
MONTERRY 12 6.4167 7 6 3
SOLANO 25 7.8600 7 7 7
FRESNO 61 9.6557 15 7 9
LOS ANGELES 96 9.3854 12 5 19
SANTA BARBARA 2 10.9049 18 10 19
KERN 392 11.6327 39 5 17
UNREPORTED 43 12.8008 12 12 12
VENTURA 166 12.3193 15 5 19
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SUMMARY
(Colorado)
I. There were no significant differences in readings among items of

equipment or between facility types.

I1I. Adams and Weld counties had mid-range background levels while Jackson,
washington, and Rio Blanco counties were in the high category.

I11. Overall Summary

ITEM No Median 75" pet. 90t® Pct. Max Value
1. Statewide
a. Background 559 12.8 13.8 16.9 17
b. Max Reading 559 12.9 16.8 28.9 288
c. Difference 559 8.0 6.0 8.8 263
2. Pacility
a. Background ‘
Gas Processing 49 6.5 8.8 1e.8 J11
Production 519 12.0 14.9 16.0 17
b. Max Reading
Gas Processing 49 8.0 13.8 60.4 225
Production 510 13.8 16.0 20.0 2840
¢. Difference
Gas Processing 49 8.9 7.3 53.5 221
Production 514 2.0 8.9 7.8 263

NOTBS: 1) All data are measured in micro-rems/hr
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Table 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.0 #.0
3 FRAC TOWER ] i.e 0.9
16 INLET SCRUBBER | é.0 2.9
1 PTANK | §.o 6.9
4 REFRIGERATION | 0.9 1.1
4 OTANK | * 1.5 25.6
8 PRODUCT LINR |22t 6.9 21.9
3 SWEETENER (RERLLLL 13.8 228.5
2 OTHER LA LLL L . 16.8 32.8
4 oOPUMP 'tttt!tttttttttt! 31.5 54.8
--- A et S e S s 2
49 18 28 38 49 S8 60
Median of Difference Over Background
FACILITY: Production
29 H/T I é.8 2.5
178 MANIFOLD | é.0 g.90
29 METER ! 8.8 8.9
19 OTHER ) 9.0 4.9
15 PUMP | 9.8 9.9
121 SEP | g.0 7.6
52 STANK ] 0.9 6.9
1 SUMP | i.0 g.9
4 VLINE | 6.9 9.9
4 WPROD | .0 0.9
34 WTANK | i.0 0.9
35 VINJ I® 1.5 3.9
2 + + R et ST
--- 19 20 3§ 48 58 64
519 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)

Colorado

FACILITY: Gas Processing

Median 75¢Rn
Obsns County Difference Percentile
|
5 RI1I0O BLANCO | .00 g.o0
16 ADAMS |22 8.75 12.13
28 WBLD jrxxe 1.00 7.88
i T R s St S
1 2 3 4 5 & 1
Median of Difference Over Background
FACILITY: Production
|
108 JACKSON { 8.99 8.9
353 RIO BLANCO | g.89 i.0
11 WASHINGTON | .94 8.9
38 WEBLD | .89 2.5
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66 WELD

16  ADAMS

188  JACKSON

11  WASHINGTON
258 RIO BLANCO
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Table 3

Median Background by County

Sequenced by Increasing Median Difference

(Micro-Rems/Hr)

Colorado

| XRRRRRRERERELRENRS

| RREREREERRELIRRIRRLS

| REZRRRERARREREXRAERRERRARRREE
Ri22s 2322222222222 2 222222222 s ]y

| XRRERRERRXEERXERRERRRZERELRRLRRS

———-- D et ST S R . o

) 2 4 6 8 18 12 14

Median of Background Reading
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Appendix 1

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

Colorado
Equipment No Average Maximum Minimum 25 &% Median 15 %

Gas Processing Facilities

DEHYDRATOR 4 0.0008 e.9 .8 f.89 .9 g.008
FRAC TOWER 3 6.00d0 8.9 9.0 §.00 §.¢ 8.009
INLET SCRUBBER 16 11.4687 168.5 8.9 g.90 8.9 2.875
PTANK 1 9.0000 8.8 9.0 §.99 8.0 §.000
REFRIGERATION 4 9.3759 1.5 g.2 .09 .9 1.128
OTANK 4 9.125¢ 33.5 g.e 8.25 1.5 25.625
PRODUCT LINE 8 14.1875 58.5 0.8 1.12 6.9 21.875
SWEETENER 3 78.0600 228.5 €.5 .50 13.0 228.569
OTHER 2 16.0000 32.9 a.9 8.9 16.9 32.848
OPUMP 4 33.50489 68.5 2.5 4.25 31.5 64.759
Broduction Facilities

H/T 29 3.37931 28 0 é 8.9 2.5
MANIFOLD 178 8.19191 15 # (] §.9 i.0
METER 29 9.09908 e e g 8.8 8.9
OTHER 19 6.89474 78 ) ) 9.9 4.8
PUMP 15 2.3333 29 9 ] 6.0 §.0
SEP 121 8.40496 263 ] 0 6.9 7.9
STANK 52 #.42398 13 9 ) 8.9 é.9
SUMP 1 §.990900 s ¢ 9 0.0 9.0
WLINE 4 g.90008 9 | ] 8.9 g.9
WPROD 34 1,29588 24 ¢ ¢ 9.9 g.0
WTANK 35 1.88571 217 g ] §.8 6.9
VIND 2 1.50808 3 g g 1.5 3.9
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PACILITY

GP
GP
GP

PROD
PROD
PROD
PROD

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

COUNTY NO
RIO BLANCO S
ADAMS 16
WELD 28

JACKSON 198
RIO BLANCO 353
WASHINGTON 11
WELD 38

Appendix 2

Colorado

AVERAGE

18.5625
15.6429

8.4537
3.7139
é.0080
2.2895
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PCT75

#.75 12.125
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Appendix 3

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

Colorado
COUNTY NO AVERAGE MAXIMUM MINIMUM PCT25 MED PCT75
WELD 66 8.4742 13 6.5 6.589 7.5 9
ADAMS 16 7.1258 8 4.5 5.375 8.9 8
JACKSON 198 11.8981 15 6.0 11.04@ 12.4 13
WASHINGTON 11 12.0008 14 18.9 12.089 12.8 12
RIO BLANCO 358 12.8966 17 8.0 12.8460 13.9 15

-67-
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SUMMARY
(Illinois)
I. All significant differences were equipment specific.
The equipment with the most pronounced differences over background

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

Equipment Median Difference 75%® Percentile
1. Heater Treater(l) (Prod) 176 MR/hr 176.8 uR/hr
2. Flow Line (Prod) 124 259.3
3. Separator (Prod) 61 l61.0
4. Vater Line (1) (Prod) 60 60.0
5. Pump (Pzod) 56 88.8

II. Payette county has a high background level and Gallatin county has a
very high background level.

III. The high equipment readings for Gallatin county were due to some very
high 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.

IV. Overall Summary (All data were on Production facilities)

ITEM No Median 75%r Pet. 96t™ Pct. Max Value
Statewide
a. Background 661 7.9 14.9 15.8 56
b. Max Reading 661 24.¢8 198.9 237.8 2,500
¢. Difference 661 17.8 98.5 211.6 2,475

NOTE: All data are measured in micro-rems/hr
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Table 1

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

Illinois
FACILITY: Production
- Median 75¢n
Obsns Bquipment Difference Percentile
|

18 SUMP |® 5.5 24.3
8d OTHER |* 6.9 13.9
383 STANK jrt 11.9 51.9
34 WTANK |22 12.9 126.8
3 PuUMP |EERAERRRER 56.9 80.9

1 WLINE  jrrzesettece 60.9 69.0
213 SBP | REEETRRATRERL 63.8 161.49
8 PLINE ’tttt!tttttttttttttttttttt 124.9 259‘3

1 H/T |!tlttttt!ttttttt!tttttt!ttttttttttt 176.8 176.8

el i S T N

20 49 63 89 108 120 149 169

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)

Illinois
PACILITY: Production
Median 75%n
Obsns County Difference Percentile
|

497 UNREPORTED jrae 14.9 56.0
148 FAIRTTE IRLLLEELL LS 49.5 162.3
24 GAL[‘ATIN 'ttttttttttttttattttttttttttt 1‘2.5 23‘.3

Obs

497
148
24

Copyright American Petroleum Institute
Provided by IHS under license with API

R ST ST RPN TS
20 49 69 89 149 1290 149

Median of Difference Over Background

Table 3

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

Illinois
75th
County Median Percentile
|
UNREPORTED |fttttesassases 7.8 8.9
PAYRTTR | ERERRRTEERRTARLRLBIRLLRARL 13.8 16.9
GALLATIN [RREERERLELRLATARRTRARRLLRARLTANEY 16.9 25.8

] LT YL TV ANy QIS WAEYRY WIRNY SRNEPI SUPLY Ry §

2 4 6 8 18 12 14 16 18 20
Median of Background Reading
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Appendix 1

Statistical Data by Facility and Bquipment
Difference Over Background
{Micro-Rems/Hr)

Illinois
Bquipment No Average Maximum Minimum 25 &V Median 5%
Broduction Facilities
SUMP 18 15.944 1 ) 4.5 5.5 24,25
OTHER 89 13,0568 186 ) 2.9 6.9 13.00
STANK 343 64,422 2475 8 3.9 11.9 51.00
WTANK 34 190.294 575 g 4.9 12.9 126.75
PUMP 3 43,333 8d @ 0.9 50.9 89.0¢8
WLINE 1 68.900 ') 60 66.0 69.0 69.00
SEP 213 129.944 1875 ] 15.9 63.9 161.99
PLINB 8 163.588 389 42 79.9 124.9 259.25
H/T 1 176.989 176 176 176.9 176.8 176.09
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Appendix 2

By Facility and County
(Micro-Rems/Hz)

Illinois
COUNTY NO AVERAGE MAXIMUM MINIMUM PCT25
UNREPORTED 497 55.686 893 g 3.0
FAYRTTR 140 119.064 375 § 7.9
GALLATIN 24 297.792 2475 8 16.5
Appendix 3

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

Illinois
NO AVERAGE MAXIMUM MINIMUM PCT25
4917 6.5965 12 4 4
149 15.6900 50 9 11
24 18.2580 25 9 15
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I. All significant differences were equipment specific.

SUMMARY

(Kansas)

0601409 LbO WA

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

U W

. Reflux Pumps
Product Line
Propane Tanks
Propane Pump
Flow Line

Median Difference

(GP)
(GP)
(GP)
(GP)
(PROD)

285 uR/hr

75¢» Percentile

636.3 uR/hr
330.9
689.8
78.0
191.3

Il. Kiowa, Sheridan, Ellsworth, and Edwards counties had mid-range background

levels.

IIl. Overall Summary
ITEM

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

2. Pacility
a. Background
Gas Processing
Production

b. Max Reading
Gas Processing
Production

c. Difference
Gas Processing
Production

No

726
726
726

49
677

49
677

49
617

Median

30.9
8.9

75%» pect. 98t™ Pct.

205.8
20.9

185.9
4.5

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

All the others were classified as high except for Haskell,
- 8tevens, Finney and Grant which were very high.

Max Value
28.8 70
118.8 1,508
96.3 1,487
20.9 29
17.9 14
358.9 1,160
84.0 1,509
338.9 1,088
66.4 1,487

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

Kansas

FACILITY: Gas Processing

Median 75¢n
Obsns Bquipment Difference Percentile
|

2 COMPRESSOR (R 3.8 6.0

1 0PUMP |® 5.9 5.9

5 OTANK |t 5.9 27.5

17 FRAC TOWER R L 20.9 42.5

1 DEHYDRATOR RE2TT1] 38.9 348.5

1 PPUMP |tttt!!tttttttt 79.9 18.68

3 PTANK |ttttttltttttttttl 85.8 688.8

15 PRODUCT LINEB |tttttttttIittttttttttttttttltttttt 179.9 330.8

4 REPLUX PUMP |tttttttttttlttittttttttttttttltttlltttttt 2'5.' 635_3
--- e R R T R o St Dl ST
49 20 48 66 89 169 120 148 1690 189 209

Median of Difference Over Background

FACILITY: Production

|
1% MANIFOLD | .9 9.9
16 METER | g.9 §.8
25 OTHER | 8.9 0.0
16 PTANK | g.9 6.0
47 PUMP | 0.0 1.9
84 SEP | g.9 1.8
226  STANK | g.9 2.9
8 suwp I 8.0 1.5
3 VWLINB | é.0 1.9
79  WPROD ! i.9 2.9
47 H/T | 1.9 6.0
7 VWINJ i 2.9 37.9
97  WTANK (REL L 19.9 110.9
12 FLINB RAELLELELIL L 64.9 191.3
--- e e e e Do T Dol
677 20 49 60 89 100 120 149 160 180 200

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

FACILITY: Gas Processing
Median 715¢n

Obsns County Difference Percentile
|
1 MEADE | 8.9 6.9
1 EDWARDS | k%t 6.9 6.0
47 GRANT RALLIAER LR L 30.9 199.9
----- D et T e R s 2

19 20 30 48 58 69
Median of Difference Over Background

FACILITY: Production

1 KINGMAN ! i.e 8.9
29 BARTON | 8.9 7.5
18 DECATUR | 8.0 8.5
41 ELLIS | #.9 1.9
317 ELLSWORTH | i.9 1.0

3 FINNBY | é.9 §.0
15 HARPER | 9.9 6.9
11 HARVEY | 8.9 13.9
16 HASKELL | ) 8.5
42 HODGEMAN ! 8.9 .9
18 MEADE ! é.9 3.3

6 MORTON | 8.9 1.0
21 NESS | i.0 8.9
49 RUSSELL | 9.9 6.9
317 SEDGVICK ! é.0 18.5
18 SHERIDAN | 0.9 1.5
12 TREGO | 0.0 36.5
18 STEVENS ! é.9 §.6
44 MORRIS ! 8.5 1.9
89 BUTLER I* 1.9 79.5

6 WABAUNSEE |®* 1.0 3.0
59 BARBER I* 2.9 34.0

2 COVLRY It 2.9 2.9

5 RICB | a2 3.9 193.9

8 KIOWA Rdd 3.5 8.9
62 STAFFORD |z 3.5 57.3
13 SEWVARD Rbdd 5.0 68.5
11 EDWARDS |aes 6.9 6.8

2 KEARNY jrezeee 12.8 19.9

----- Dt S e e R .
18 28 30 40 S@ 68
Median of Difference Over Background
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Table 3

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

Kansas
752&
Obs County | Median Percentile

8 KIOWA | Rt ERERRTRELER 7.9 7.8
19 SHERIDAN |ERRRTTERRLERINLL 7.5 12.9
37 ELLSWORTH |ERERRERIRRRRRRREY 8.9 8.5
12 EDWVARDS JRELRRTRAREAXRTAREE 9.0 11.¢9
19 DRCATUR |EEERRILXTLRRRARERR 9.5 168.3
1 KINGMAN Ri31i233332 232232283 16.68 18.¢
29 BARTON [ERERRRARRRERNERRIRLER 19.6 11.5
41 EBLLIS | 22X RAAXRLARRARATLRE 19.9 11.8
15 HARPER | EERRERATRRERRERRRERR 18.9 13.8
13 SEWARD [ TR LIRRRERR 19.9 13.8
2 COWLEY R332 2222223228233 3 11.8 11.68
11 HARVEY | 2ARETRRETANTRARLLRRLR 11.9 11.9
2 KEARNY (R332 2232222222322 322 11.68 11.8
19 MEADE JEERRTRRRRTRARTRRRRRNLS 11.8 11.8
6 MORTON |ERERTALASRERRARLRRRRRS 11.9 11.8
5 RICE |tEREERRRRRRAARETILERLS 11.9 17.5
49 RUSSELL | ERRERELETLARRRLERLERE 11.9 12.9
6 WABAUNSEE | EERERRAXEAXRLLRANERES 11.8 11.9
49 BARBER | EERRRRERERARERRRRRERRERE 12.8 13.9
44 MORRIS |RRASTEARERARTRARRLETRRRRE 12.8 13.8
21 NESS [BRREBRRERRERIRRTIRLRARRS 12.9 13.9
37 SEDGWICK | S2ERERXRBEXXTERRRARRELER 12.9 13.9
62 STAFFORD [REERERRRARXRERERELLREIRS 12.8 16.8
12 TREGO |SEERTRRRRLRERRRERARERRRLE 13.6 17.8
42 HODGEMAN | ERRRERERRAXRARRERARRERRALRE 13.5 14.9
89 BUTLER |EARRRRRRRRAARERRARARRRER R 2L ' 14.9 22.9
16 HASKELL |BEREREXRTTARERLRRARRLREILTILLS 15.9 16.9
3 FPINNRY |SESRRRRRRRLRRRRRERLARRRRRRRRRRRRRRS 17.5 17.5
18 STEVENS | SERRR R RRERRRARRRRERRREARTERRIRELE 17.5 20.0
47 GRANT [ SRR AR R R AR R SRR AR R RN SRR R RRRARAARAR 20.69 26.8

et S s i et DY Tary
2 4 6 8 18 12 14 16 18 28

Median of Backqround Reading
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Appendix 1

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

Kansas

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

'COMPRESSOR 2 3.000 6 9.9 8.99 3 6.00
oPUMP 1 5.008 5 5.9 5.99 5 5.80
OTANK 5 13.909 39 §.0 2.50 5 27.58
FRAC TOVER 17 48.676 255 8.9 9.90 28 42.59
DEHYDRATOR 1 30.909 30 8.9 38.90 39 39.09
PPUMP 1 76.990 79 79.¢ 79.08 19 760.09
PTANK 3 255.833 689 2.5 2.50 85 688.09
PRODUCT LINB 15 239.900 198§ - 1.9 75.90 178 339.99
REFLUX PUMP 4 297.508 788 8.0 51.25 205 636.25
Production Pacilities

MANIFOLD 19 6.3089 63 ] 8.00 §.9 ¢.80
METER 16 9.9625 1 ¢ 8.90 0.9 §.99
OTHER 25 1.3600 31 ¢ 9.0¢ 8.9 g.99
PTANK 16 3.2500 49 ) g.90 f.9 §.00

SEP 84 13.2262 378 g §.00 0.0 1.09
WLINE 3 #.3333 1 ¢ 0.09 6.9 1.09
STANK 226 17.8142 1198 ¢ §.90 9.9 2.05
PUMP 47 8.4255 186 ¢ 9.99 9.9 1.09
suMp 8 §.7500 4 s §.99 8.0 1.5
WPROD 79 26.2215 1487 ¢ 6.00 9.9 2.99

H/T 47 32.2668 569 § 9.00 1.9 6.99
VINJ 7 14.5714 48 9 0.90 2.9 37.90
WTANK 97 88.2732 785 ) 2.09 19.9 119.06
FPLINB 12 93.5008 286 ) 8.00 64.9 191.25
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Appendix 2
Statistical Data on Median Difference over Background
By Pacility and County
(Micro-Rems/Hr)

Kansas

FACILITY COUNTY NO AVERAGE MAXIMUM MINIMUM PCT25 MED PCT75

GP MEADE 1 6.009 ) 0 @ 6.0 8.08¢
GP EDWARDS 1 6.980 6 6 6 6.9 6.088
GP GRANT 47 136.277 1088 ) ) 30.0 190.900
PROD KINGMAN 1 6.969 8 9 ) 0.9 0.980
PROD FPINNBY 3 8.008 ¢ ) ] i.0 §.080
PROD HODGEMAN 42 1.357 31 8 ) 0.9 #.000
PROD NESS 21 3.895 63 @ @ i.0 §.080
PROD RUSSELL 49 1.898 32 § é g.0 6.000
PROD DECATUR 18 8.760 5 8 9 g.8 8.580
PROD HASKELL 16 2.094 22 ] g 8.9 #8.588
PROD STEVENS 18 1.167 16 9 0 g.¢ #.625
PROD ELLIS 41 6.488 128 8 9 8.0 1.088
PROD ELLSWORTH 37 1.168 21 e ] ¢.0 1.900
PROD MORTON 6 #.333 1 8 é 9.0 1.000
PROD SHERIDAN 18 5.460 48 ) 9 é.9 1.509
PROD MEADE 18 72.667 785 8 ] §.0 3.256
PROD HARPER 15 2.88¢ 12 ) ) i.8 6.009
PROD BARTON 29 28.9% 588 § 0 0.9 7.508
PROD HARVBY 11 11.818 78 e ¢ §.9 13.909
PROD SEDGWICK 37 78.089 1198 8 ¢ 8.9 18.500
PROD TREGO 12 15.417 53 o ] 8.9 30.508
PROD MORRIS 44 $.569 1 s 9 9.5 1.098
PROD WABAUNSEE 6 2.333 9 1 1 1.9 3.009
PROD BUTLER 89 79.596¢ 1487 s L 1.6 1790.508
PROD COVLEY 2 2.008 2 2 2 2.6 2.909
PROD BARBER 59  52.339 467 § ) 2.8 34,999
PROD RICB 5 41.8089 197 9 ) 3.0 103.899
PROD KIOWA 8 6.009 17 2 3 3.5 8.008
PROD STAFFORD 62 58.218 509 9 ¢ 3.5 57.259
PROD SEWARD 13 36.385 202 ¢ ¢ 5.0 68.509
PROD EDWARDS 11 4.818 21 0 ) 6.8 6.9889
PROD KEARNY 2 12.9089 19 5 5 12,9 19.0800
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Appendix 3

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

Kansas
COUNTY NO AVERAGB MAXIMUM MINIMUM PCT25 MED PCT75
KIOWA 8 7.0000 7.8 7.8 7.08 7.9 7.088
SHERIDAN 18 8.2089 13.9 4.6 4.75 7.5 12.009
ELLSWORTH 37 7.6757 13.9 1.9 7.09 8.0 8.500
EDWARDS 12 9.7509 12.9 9.9 9.00 9.0 11.064
DECATUR 1¢ 8.9009 11.9 5.8 8.40 9.5 18.259
ELLIS 11 9.8649 12.8 7.9 8.09 14.9 11.¢608
BARTON 29 18.3793 15.9 8.9 9.98 18.8 11.588
HARPER 15 9.9333 14.0 4.0 7.09 19.9 13.089
SEWARD 13 11.7692 22.9 8.0 18.99 18.9 13.868
KINGMAN 1 16.080¢ 1.9 19.9 16.90 19.9 18.800
COWLBRY 2 11.00888 11.9 11.8 11.00 1.8 -11.8080
HARVEY 11 11.89090 11.9 11.9 11.00 11.9 11.969
KEARNY 2 11.0000 11.9 11.9 11.99 11.9 11.969
MEADE 19 11.3158 15.0 19.49 11.00 11.9 11.009
MORTON 6 11.9000 11.9 11.6 11.00 11.8 11.9080
WABAUNSEE 6 11.0008 11.9 11.49 11.80 11.9 11.080
RUSSELL 49 18.7143 14.9 7.9 9.99 11.9 12.908
RICE 5 12.8008 22.9 9.9 9.00 11.9 17.568
BARBER 59 12.3559 23.9 5.9 10.99 12.4 13.000
MORRIS 44 11.9091 13.9 11.8 11.08 12.9 13.908
NESS 21 -~ 11.9048 15.9 1.9 12.99 12.¢9 13.8080
SBDGWICK 37 11.7568 16.9 8.9 1¢.98 12.9 13.900
STAFFORD 62 27.9839 500.9 6.9 19.08 12.9 16.0809
HODGEMAN 42 12.4524 15.9 9.9 9.80 13.5 14.009
BUTLER 89 14.9888 23.9 6.9 18.59 14.9 22.009
HASKELL 16 15.5312 29.9 13.9 15.99 15.9 16.875
FINNBY 3 17.5000 17.5 17.5 17.50 17.5 17.569
STEVENS 18 17.2222 249.9 12.5 15.99 17.5 20.999
GRANT 47 20.0000 0.8 20.0 20.99 20.9 20.009
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SUMMARY
(Kentucky)
1. All significant differences were equipment specific.
Tﬁe 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%® Percentile
Water Tank (Prod) 178 uR/hr 348.8 UR/hr
II. 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 uUR/hr
wvas at the low end of the high classification.

III1. Overall Summary (All data were from Production Pacilities)

ITEM No Median 75¢€n Pct. 90t™ Pct. Max Value
Statewide
a. Background 21 19.0 12.5 14.¢6 15
b. Max Reading 21 15.48 23.9 67.8 358
c. Difference 21 3.8 15.9 59.0 348

NOTE: All data are measured in nicro-reas/hr

-85«
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Table 1
Difference of Maximum Reading over Background by Bquipment
Sequenced by Increasing Median Difference
(Micro-Rems/Hr)

Kentucky

FACILITY: Production

Median 75¢n
Obsns Bguipment Difference Percentile
|

14 OTHER | 9.0 3.5
1 SUMP |22 8.4 8.9
4 SEP |saeeee 32.9 58.3
2 WTANK |ltttttttttttttttttt!t‘ltttttttttttttt 178.80 34'.'
- it S e R s Satatat it St Dt TS 3
21 20 40 60 B89 160 120 149 160 180

Median of Difference Over Background

Table 2

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

Kentucky

PACILITY: Production

Median 75¢n

Obsns County Difference Percentile
|
2 HENDERSON | 0.0 6.0
19 UNION RALAAL AL LL 5.8 16.8

e T R e St S
2 4 6 8 1§ 12 14 16 18 29

Median of Difference Over Background
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Table 3

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

Kentucky
752!5
Median Percentile
|
|22 ERRRRBRRRERAL 9.9 9.8
jaeszeRReeesRRRRRERES 19.¢ 13.8

e et I T e S e
2 4 6 8 1§ 12 14 16 18 28

Median of Background Readings
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Appendix 1

Statistical Data by Facility and Bquipment
Difference Over Background
{Micro-Rems/Hr)

Kentucky
Equipment No Average Maximum Minimum 25 % Median 75 %
Broductjon Facilities
OTHER 14 2.7 16 0 .09 ¢ 3.5¢
suMp 1 8.000 8 8 8.9 8 8.90
SEP 4 35.000 62 14 14.75 32 58.25
WTANK 2 178.940 349 16 l6.44 178 349.99
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FACILITY

PROD
PROD

COUNTY

HENDERSON 2

UNION
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Appendix 2
Statistjcal Data on Median Difference over Background
By Pacility and County
{Micro-Rems/Hr)

Kentucky

COUNTY NO AVERAGE MAXIMUM MINIMUM PCT25 MED
HENDERSON 2 g.0009 g ] ) ]
UNION 19  28.8526 348 ) ) 5

Appendix 3
Statistical Data on Background by County
(Micro-Rems/Hr)
Kentucky
NO AVERAGE MAXIMUM MINIMUM PCT25 MRD
9.0908 9 9 9 9
19 19.3684 15 7 8 19

. N1
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SUMMARY
{Lousiana)
I. All significant differences were equipment specific.
The equipment with the most pronounced differences over background
based on Median ranking are listed below in descending order. The
difference is the excess of the reading over background:
Equipment Median Difference 75%" Percentile
Water Line (Prod) 45.2 143.9
II. There were significant differences in backqground 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, St. Helen, East and West Baton Rouge, and Pointe Coupee' which
were high and Iberville which was very high.
ITI. Overall Summary

ITEM No Median 75" pct., 9@tr Pct. Max Value

1. Statewide

a. Background 3,828 6.5 9.8 1.9 24.4
b. Max Reading 3,028 9.8 15.9 75.48 j,000.0
c. Difference 3,828 .9 7.8 69.1 2,991.9
2. Facility
a. Background
Gas Processing 358 3.5 5.0 7.9 13.89
Production 2,670 7.0 9.5 1¢.3 24 .4
b. Max Reading
Gas Processing 358 5.9 B.9 18.7 580
Production 2,678 9.5 16.8 8.0 3,000
c. Difference
Gas Processing 358 g.6 2.2 14.9 491
Production 2,674 g.9 9.8 74.9 2,991

NOTE: All data are measured in micro-rems/hr
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Table 1

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

Lousiana

FACILITY: Gas Processing

Median 75¢n
Obsns Equipment Difference Percentile
|
39 COMPRESSOR | .8 2.8
) CRYO UNIT | 8.8 13.7
38 DEHYDRATOR | 8.8 1.4
92 INLET SCRUBBER I 0.8 1.8
19 METER | a.8 g.6
31 OTHER | g.0 3.9
7 PRODUCT LINE | 0.9 8.1
10 REFRIGERATION i 8.0 1.1
19 SWEETENER ] 6.8 0.9
44 OTANK | g.4 5.9
17 REFLUX PUMP | 8.5 19.1
5 BOTTOMS PUMP | % 1.8 15.9
5 PPUMP . | ®% 3.6 7.8
5 PTANK |2%2 5.0 21.3
18 OPUMP | %22 6.1 74.5
13 FRAC TOWER | 222 6.5 29.6
— emea- s ettt Sttt Sttt Salatatah i
358 18 280 38 48 58 68

Median of Difference Over Background

Facility: Production

5 METER | .0 31.9
388 OTHER ] g.0 1.8
114 PUMP | 0.8 8.8
768 SEP | 0.0 18.1
452 STANK ] 0.8 3.8
7 VRU } g.9 g.0
7 WOTHER | 8.9 2.9
73 WPROD | 8.8 5.8
235 WTANK i e.9 6.5
72 sumMp | * 1.9 6.5
322 R/T R 2.8 46.5
136 MANIFOLD j2e 3.5 94.9
74 FLINE jrxse 8.9 72.9

7 WINJ |s2ze 8.4 29.4

18 WLINE | ERRRRRXRRRRESRRRRRERRLSY 45.2 143.8
———— emeaa R S R et el 4
26789 18 20 38 48 58 6@

Median of Difference Over Background
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Table 2

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

Lousiana

FACILITY: Gas Processing

Median 75%n
Obsns Parish Difference Percentile
I
1 CALCASIEU | 6.9 8.0
172 CAMERON | 8.0 2.5
49 EVANGELINE ] 8.9 8.8
2 IBERVILLE ] 0.8 .9
7 ST. MARTIN | 8.0 49.9
74 VERMILION | 0.9 8.5
5 JEFFERSON DAVIS | 1.8 2.8
6 IBERIA | * 3.5 74.5
19 ACADIA I* 3.8 59.8
13 UNREPORTED | * 5.0 9.5
2 TERREBONNE | *% 10.0 12.9
4 LAFOURCHE jR22 15.5 374.
3 ST. MARY [RRERTXRRRSER 62.0 117.0
]_ ST. CHARLES |ttttt*ttttttttttt*tttt*tt!*tt 147_0 147'3
- Pt T TS R G s SRR g
362 26 49 60 80 180 128 149

Median of Difference Over Background
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Table 2 (Continued)

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

Lousiana
FACILITY: Production
Median 75¢n
Obsns Parish Difference Percentile

35 ALLEN | 8.0 .0
8 BOSSIER | 0.0 9.0
178 CADDO | 0.0 8.9
83 CALCASIEU | 2.8 2.8
85 CLAIBORNE | 6.8 a.8
26 DESQTO | 8.0 8.9
99 E. BATON ROUGE } g.0 3.8
339 EVANGELINE | 6.0 g.8
31 JEFFBRSON DAVIS | 0.0 2.5
2  LAFAYETTE | 8.0 6.0
121 LIVINGSTON | g.0 9.8
112 PT. COUPEE | g.0 g.4
6 OUACHITA I .o g.0
19 RED RIVER ] 0.4 . 2.8
2 ST HELEN | 9.0 9.0
33 ST. CHARLES | 8.9 7.9
5 ST. LANDRY } 0.0 3.5
262  VERMILION | g.0 9.0
35 W. BATON ROUGE l g.4 8.4
15 WEBSTER | 8.9 .9
53  UNREPORTED | g.e 19.9
1  WEST FELICIANA | g.0 9.9
41  IBERVILLE | 9.1 4.1
211 CAMERON | 1.9 5.0
285 ACADIA it 3.8 38.0
2  CATAHOULA j 1.5 9.0
156 TERREBONNE |22 8.0 57.5
12  JEFFERSON |xe 9.8 47.8
57 ST. MARY IR 13.8 199.5
134 LAFPOURCHB jreae 18.7 65.8
4 CONCORDIA (RAE AL 22.5 265.0
197 ST. MARTIN |xaR2EXR 31.8 83.9
27 PLAQUBMINES jreekanas 38.9 115.¢
78  IBERIA |RRRRRTERESE 56.9 193.3
2 ST JAMBS |2esssR2R2RLLR 64.5 87.9
3  ASCENSION jRERRRERRRRLLE 65.4 140.9
8 ASSUHPTION Ittttttttt*tttttttt* 93.0 231,8

-—-- e Lt EEE Y DR B e

2666 20 40 68 88 108 128 148
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Parish

CAMERON

ST. LANDRY
ASSUMPTION
CALCASIEU
IBERIA
PLAQUEMINES
ST. MARTIN

ST. MARY
TERREBONNE
UNREPORTED
VERMILION
EVANGELINE
CLAIBORNE
JEFFPERSON DAVIS
LAFOURCHE
QUACHITA

ALLEN

WEBSTER
ACADIA
CATAHOULA
DESOTO

ST JAMES
CONCORDIA
JEFFERSON
LIVINGSTON

ST. CHARLES
WEST FELICIANA
BOSSIER

CADDO
ASCENSION
LAFAYETTE

RED RIVER

ST HELEN

E. BATON ROUGR
PT. COUPEE

W. BATON ROUGE
IBERVILLE
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Table 3

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

Lousiana
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Appendix 1

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

Lousiana

Equipment ~ No Average Maximum Minimum 25 % Median 75 %
Gas Processing Pacilities
COMPRESSOR 39 4.3462 95.¢0 8.9 g.89 8.00 2.040
CRYO UNIT 5 5.4840 24.9 8.9 g.90 2.6 13.700
DEHYDRATOR 38 2.2816 36.8 e.9 8.08 g.08 1.358
INLET SCRUBBER 92 17.1848 491.9 $.8 8.9¢ §.90 1.069
METER 1p 8.2680 1.1 6.8 8.99 8.9¢ #.625
OTHER 31 19.6548 261.9 6.0 8.9¢ 6.80 3.600
PRODUCT LINE 7 3.8571 21.3 8.9 0.90 é.60 #.169
REFRIGERATION 19 g.5188 2.1 6.0 g.40 é.00 1.158
SWEETENER 19 8.60800 3.9 a.90 g.90 é.99 8.988
OTANK 4 5.2250 117.9 6.9 g.40 8.35 5.900
REFLUX PUMP 17  54.5824 490.3 8.0 6.80 8.5 19.850
BOTTOMS PUMP s 6.8408 28.3 8.8 8.25 1.88 15.958
PPUMP 5 4.0200 11.9 8.9 8.45 3.660 7.860
PTANK 5 16.2209 33.6 8.5 1.75 5.0 21.309
OPUMP 18 43.6222 217.9 8.8 6.88 6.15 74.508
FRAC TOWER 13 18.9769 110.9 8.0 9.85 6.5 29.659
Produyction Facilities
METER 5 12.489 49.9 8 8.8 8.9 31.999
OTHER 388 12.182 688.9 ) 8.0 §.o 1.0e9
PUMP 114 2.352 98.9 8 8.8 8.9 #.000
SEP 760 42.954 2991.49 ) 8.9 6.0 18.875
STANK 452 11.658 598.0 ) 8.9 8.0 3.000
VRU 1 #.940 8.9 ) 6.9 8.8 §.0889
WOTHER 7 §.286 2.9 e 8.9 8.9 8.080
WPROD 13 9.433 194.9 ) 8.8 6.8 5.009
WTANK 235 17.466 475.9 ) 8.8 6.8 6.500
SUMP 12 6.653 69.9 9 8.9 1.9 6.000
H/T 322 56.722 1496.8 @ 8.9 2.9 46.504
MANIFOLD 136 95.¢921 1444.9 ] 6.9 3.5 9¢.009
FLINE 74 99.423 2991.9 8 6.8 8.9 72.800
WINJ 7 11.5M 34.2 § 8.9 8.4 29.4889
WLINE 18 188.983 1594.9 8 7.6 45.2 143.825
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Appendix 2
Statistical Data on Median Difference over Background
By Facility and Parish
{Micro-Rems/Hr)

Lousiana

FACILITY PARISH

NO AVERAGE MAXIMUM MINIMUM PCT25 MED PCT75
GP CALCASIEU 1 0.088 8.0 8 6.6 0.8 0.40
GP CAMERON 172 8.911  486.3 8 .40 6.8 2.25
GP EVANGELINE 49 2.265 95.48 8 g.66 ¢.68 9.99
GP IBERVILLE 2 0.808 g.e ¢ 6.06 0.00 0.60
GP ST. MARTIN 7 21.857 184.8 ] é.08 0.00 49.080
GP VERMILION 74 4.478 261.9 ¢ #.80 9.99 9.59
GP JEFFERSON DAVIS 5 1.088 2.6 8 é.08 1.8 2.¢60
GP IBERIA 6 3l1.560 121.8 1 1.8 3.58 74.58
GP ACADIA 19 39.316 217.8 8 g.88 3.80 59.09
GP UNREPORTED 13  6.385 18.8 ¢ 2.86 5.88 9.58
GP TERREBONNE 2 8.0a@ 12.0 8 8.0 19.00 12.98
Ge LAFOURCHE 4 131.5688 491.8 4 4.25 15.59 374.75
GP ST, MARY 3 75.333 117.8 47 47.89 ¢€2.¢9 117.4889
GP ST. CHARLES 1 147.0808 147.9 147 147.60 147.08 147.88
PROD  ALLEN 35  8.257 3.5 8 g.608 98.08 @.99
PROD BOSSIER 8 3.188 25.5 é g.66 0.6¢ 9.¢0
PROD  CADDO 178 1.677 75.8 8 g.66 @.080 9.00
PROD  CALCASIEU 83  2.443 58.8 ) g.00 0.08 2.00
PROD  CLAIBORNE 85 1.409 56.5 ¢ é.60 9.080 @.00
PROD  DESOTO 26 1.365 17.% ¢ 8.0 9.9 @8.80
PROD E. BATON ROUGE 99 4.918 184.7 8 8.08 9.08 3.00
PROD  EBVANGELINE 339 4.248  264.5 ¢ g.60 ¢.086 9.@9
PROD  JEFFERSON DAVIS 31 9.194 226.8 é .08 9.0 2.58
PROD  LAFAYETTE 2 p.8g@0 g.0 g 6.08 6.0 0.00
PROD  LIVINGSTON 121  48.242 21.8 g g.68 o0.09 9.08
PROD PT. COUPEE 112 3.621 137.5 é g.08 0.00 0.68
PROD  OUACHITA 6 £.089 8.9 ) 8.60 0.0 0.00
PROD RED RIVER 16 2.39¢ 15.8 ] 8.99 9.9 2.75
PROD ST HELEN 2 0.4880 g.0 @ #.00 @.08 @.q0
PROD  ST. CHARLES 33 16.167 146.9 8 ¢.0¢ 0.0 7.09
PROD  ST. LANDRY 5 1.408 7.8 ) 8.080 0.08 3.58
PROD  VERMILION 262 21.164 321.3 ) ¢.00 ¢6.08 9.¢9
PROD W. BATON ROUGE 35 @.108 3.5 ) 0.60 o0.08 0.08
PROD  WEBSTER 15  8.333 3.9 8 g.06 o0.909 9.6d
PROD  UNREPORTED 53 29.436 425.@ 8 g.e¢ $8.98 19.40
PROD WEST FELICIANA 1 g@.da0 8.8 8 g.0¢ @.09 9.09
PROD  IBERVILLE 41 18.707 144.0 é 8.00 @.18 4.85
PROD  CAMERON 211 9.599  194.8 8 g.66 1.8 5.99
PROD  ACADIA 205 68.198 2991.¢ ) p.00 4.00 38.00
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Appendix 2 (Continued)

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

Lousiana
FACILITY PARISH NO AVERAGE MAXIMUM MINIMUM PCT25 MED PCT75
PROD  CATAHOULA 2 7.508@ 9.8 6 6.0606 7.50 9.089
PROD TERREBONNE 156 68.969 995.¢ ) 1.08 8.8 57.54
PROD  JEFFERSON 12 42.167 291.8 8 .75 '9.88 47.7%
PROD ST. MARY 57 75.358 547.0 8 9.6 13.00 169.59
PROD LAFOURCHE 134 1089.872 2291.8 8 6.20 18.75 65.00
PROD CONCORDIA 4 97.758 345.90 1 5.75 22.59 265.08
PROD ST. MARTIN 197 83.826 1594.8 ) 8.0 31.00 83.064
PROD PLAQUEMINES 27 185.837 748.9 g 20.68 38.090 115.00
PROD  IBERIA 78 161.057 4998.89 g 3.0 56.00 193.30
PROD ST JAMES 2 64.500 87.0 42 42.08 64.5¢ 87.400
PROD  ASCENSION 3 9¢6.060 149.8 65 65.80 65.68 140.040
PROD  ASSUMPTION 8 155.625 471.0 9 69.58 93.88 231.75
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Appendix 3

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

Lousiana
PARISH NO  AVERAGE MAXIMUM MINIMUM PCT25 MED PCT75
CAMERON 383 4.34890 19.0 g.8 3.900 3.9 65.08
ST. LANDRY 5 4,4400 8.0 3.5 3.58 3.5 5.75
ASSUMPTION 8 5.0008 6.8 4.9 4.00 5.9 6.00
CALCASIEU 84 5.5857 18.9 2.8 4,85 5.9 7.08
IBERIA 76 6.1447 19.9 1.0 4,049 5.0 9.09
PLAQUEMINES 27 5.4444 16.8 2.8 3.0 - 5.0 8.48
ST. MARTIN 204 5.5931 12.8 1.9 3.00 5.0 7.008
ST. MARY 68 5.8858 11.0 1.3 3.00 5.8 19.08
TERREBONNE 158 5.4139 1.4 1.0 2.88 5.0 8.50
UNREPORTED 66 5.7733 13.8 1.8 5.00 5.8 7.25
VERMILION 336 5.4551 11.4 1.8 4.08@ 5.8 6.19
EVANGELINE 388 6.1843 18.5 3.0 5.98 6.0 7.60
CLAIBORNE 85 7.3294 16.8 6.5 6.75 7.8 7.08
JEFFERSON DAVIS 36 6.4444 9.¢ 4.8 5.08 7.8 7.00
LAFQURCHE 138 6.2196 19.8 2.8 4.95 7.8 8.48
QUACHITA 6 7.0088 7.8 7.8 7.98 7.8 7.80
ALLEN 35 7.6429 1.0 7.5 7.58 7.5 7.58
WEBSTER 15 7.8333 7.5 6.5 6.58 7.5 7.58
ACADIA 224 8.2522 13.8 3.9 .98 8.9 11.08
CATAHOULA 2 8§.08889 9.0 7.8 7.0 8.0 9.04
DESQOTO 26 8.8462 18.8 8.0 8.d¢8 8.0 10.49¢9
ST JAMES 2 8.6000 8.8 8.0 8.08 8.0 8.00
CONCORDIA 4 8.2544 1.8 5.9 5.7% 9.9 10.04
JEFFERSON 12 8.3333 13.48 5.0 5.25 9.8 10.88
LIVINGSTON 121 9.0080 9.9 9.9 9.680 9.4 9.04
ST. CHARLES 34 7.5588 5.8 3.9 4.00 9.8 9.00
WEST FELICIANA 1 9.0808 9.8 9.9 9.9¢@ 9.9 9.99
BOSSIER 8 9.50d8 9.5 9.5 9.58 9.9 9.58
CADDO 178 9.4944 18.9 8.0 9.00 9.5 16.49
ASCENSION 3 lo0.9090 1.0 10.9 10.68 1.0 106.09
LAFAYETTE 2 18.004a0 10.9 1.0 190.48 10.9 18.60
RED RIVER 16 18.9089 19.8 19.8 19.00 18.9 10.68
ST HELEN 2 10.84d60 19.49 1.6 18.98 16.9 19.88
E. BATON ROUGE 99 8.1323 18.3 1.8 6.99 18.3 19.30
PT. CQUPER 112 11.1429 12.5 19.9 16.46 11.5 12.58
¥. BATON ROUGE 35 1z2.8711 13.9 11.5 11.56 11.8 13.08
IBERVILLE 43 14.8698 24.4 6.9 6.00 15.9 24.480
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SUMMARY
(Michigan)
I. There were no significant differences between items of equipment.
II. There were significant differences in background readings from county

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

III. Overall Summary

ITEM No Median 75¢r pet. 96t™ Pct. Max Value
1, Statewide
a. Background 695 5.8 6.8 7.8 19
b. Max Reading 695 5.8 7.8 18.9 3,580
¢. Difference 695 6.8 6.2 2.4 3,498
2. Facility
a. Background
Gas Processing 348 6.8 7.8 7.8 18
Production 347 4.8 6.0 7.8 18
b. Max Reading
Gas Processing 348 6.9 7.9 8.9 131
Production 347 5.8 7.8 19.2 3,580
c. Difference _
Gas Processing 348 0.6 6.9 1.9 127
Production 347 6.9 g.9 14.08 3,490

NOTE: All data are measured in micro-rems/hr

-104-

Copyright American Petroleum Institute
Provided by IHS under license with API
No reproduction or networking permitted without license from IHS Not for Resale



STD.API/PETRO PUBL 710L-ENGL 1997 B 0732290 0LOL4Y439 9TS EE

AJAHNS ALIAILIVOIQVH SNIBHNII0 ATIVHNLYN
ALNLILENI WNIW0HLId NYIIHINY

o°v? u3ro NN 0'FPF -~ 10°6 NS 0‘e - 0°%
86y - ve2 2] es*2 ~ o 1111} viva ON HH/SHIH-OHIIN

-1n5-

NVOIHOINW

STHAM

Petroleum Institute

T ANQOYDMOIVH NVIAHN — T HdNDIA

* Copyright American

with API
etworking permitted without license

Provided by IHS under license

Not for Resale

from IHS

production or n

No re|



STD.API/PETRO PUBL 710L-ENGL 1997 MR D732290 0LOL44O0 LT WA

ASAHNS ALIAILIVOIOVH SNIWHNIJ0 ATIVENLLVN
SINLILASNI NNI0ULId NYITUINY

srz u3ao N cr2 ~ 50°cc S €e - 2 BBB38A
66°%y - 8" 2 8" monae (1111} vivaoNn[__] HH/SHI-0UDIN

S3AILITIOVA SNISS3D0HI 8Y0

NVOIHIINW

ANNOUDIMOVH HHAO HONHIAAAIA — € HINIIA

-106-

Not for Resale

from IHS

with API
etworking permitted without license

Petroleum Institute

Provided by IHS under license
production or n

Copyright American
No re|




STD.API/PETRO PUBL 7?L01-ENGL 1997 EE 0732290 0OkLDL44L 555 A

ASAHNS ALIAILIVOIAVH SNIHHNII0 ATIVHNLYN
FLNLILSNI WNIT0HLId NYITHUINY

sr2 u3Ao Gsr2 ~ 310°EE NN ee - 2 B
66°'y - 8" [ e Moaa [11][] viva oN [ ]  tH/SW3U-OHIIN

SAILINIIVE NOILINOOt

NVOIHIIN

ANNOYDIIVE ¥HAO HONHYHAAIA — € HINDId

-107-

Not for Resale

from IHS

with API
etworking permitted without license

Petroleum Institute

Provided by IHS under license
production or ni

Copyright American
No re|



STD.API/PETRO PUBL ?710L-ENGL 1997 EE 0732290 DbLOLu4Z2 492 IE

Table 1

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

Michigan
FACILITY: Gas Processing
Median 75¢n
Obsns Equipment Difference Percentile
3  BOTTOMS PUMP ! 8.8 1.9
18  COMPRESSOR | 8.8 g.0
13  DEHYDRATOR l 8.8 #.0
39  INLET SCRUBBER | .8 8.9
22  METER | 8.0 8.8
58 OPUMP I g.8 8.8
97  OTANK i 6.8 2.0
52  OTHER | g.9 8.0
20  PRODUCT LINE ] 6.9 6.8
5 PPUMP I #.1 6.4
5 FRAC TOWER | 8.3 #.8
11  PTANK |RERRTTLXRINRLE 26.98 46.9
5 REFRIGERATION R LELELLEL L 26.8 82.5
i L T ety DR
348 19 20 38 46 50 68
Median of Difference Over Background
FACILITY= Production
|
19 FLINE | e.9 9.0
31 H/T | 9.0 11.8
19  MANIPOLD ] a.0 g.9
3 METER ! 0.9 6.0
89  OTHER | 8.8 8.0
26 PUMP | g.9 6.9
39 SEP | 8.0 g.1
58  STANK | 8.9 11.3
18 sumMp ! g.8 24.8
17 WVRU | 2.8 8.0
1 WINJ i g.9 9.8
2  WLINE I .9 g.0
3  WOTHER 1 6.9 g.0
11  WPROD | g.8 g.0
28  WTANK | g.65 13.8
----- T L R i St Sttt -
347 18 26 386 48 580 689

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)

Michigan

FACILITY: Gas Processing

Median 75%=n
Obsnas County Difference Percent
|
69 CALHOUN | 8.9 8.8
1 CRAWFORD f 8.0 .9
43 EATON | 2.9 8.d
189 INGHAM f 8.8 8.8
33 KALKASKA | g.1 1.4
13 UNREPORTED | R R R R R R R R R R AR R R R R RR R R AR R R RN R RN RXK 34.0 71.8
e At e e e bt S DT S Yy
3 6 S 12 15 18 21 24 27 38 33
Median of Difference Over Background
FACILITY: Production
]
18 ANTRIM | 8.9 9.8
157 CALHOUN ] 8.8 a.9
18 CRAWFORD | a.e 0.4
S EATON ] 8.8 ag.@
26 GRAND TRAVERSE | 8.¢@ g.8
36 INGHAM ! 8.9 g.0
49 KALKASKA | 8.9 g.1
18 OTSEGO | 8.4d 8.8
36 UNREPORTED | REEXRRERRERRXRLERES 14.8 25.8

B Bt Sl St TS Ty SR S S
3 6 9 12 15 18 21 24 27 36 33

Median of Difference Over Background
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Table 3

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

Michigan

752!\

Obs County Median Percentile
|

19 ANTRIM it 0.3 9.3
19 CRAVWFORD |2 f.4 @.4
26 GRAND TRAVERSE |t 9.4 6.4
82 KALKASKA (R 8.4 0.4
1§ OTSEGO |t 9.8 9.8
49 UNRBPORTED (RAAELELL 4.9 4.9
226 CALHOUN jrresaeees 5.9 6.0
48 BATON RERLLELL L L 6.9 7.9
225 INGHAM |geszERRRRRR 6.9 7.8

e S S B e ot St St S
2 4 6 8 18 12 14 16 18 248

Median of Background Reading
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Appendix 1

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

Michigan

Equipment No Average Maximum Minimum 25 % Median 75 %

Gas Processing Facilijties
BOTTOMS PUMP 3 8.3333 1.0 @ g.20 g.9 1.08
COMPRESSOR 18 8.1667 1.9 ) g.08 8.6 g.00
DEHYDRATOR 13 9.0846 1.1 8 g.48 8.9 g.98
INLET SCRUBBER 39 8.8795 1.9 () ¢.00 8.8 0.00
METER 22 9.8989 1.9 8 g.08 2.8 g.09
oPUMP 58 1.3069 41.¢ ] ¢.00 #.9 8.26
OTANK 97 8.1856 6.9 8 g.80 é.9 g.8¢
OTHER ‘52 8.8962 1.8 ] g.40 8.0 g.00
PRODUCT LINE 20 1.3508 25.8 8 g.09 8.8 g.00
PPUMP 5 2.5608 9.6 g g.60 g.1 6.35
FRAC TOWER 5 g.4080 1.1 g 8.19 8.3 #.75
PTANK 11 33.6091 96.9 ) 2.18 26.0 46.08
REFRIGERATION 5 38.2280 127.¢0 8 #.85 26.9 82.58

Broduction Facilities
FLINE 10 g.180 1.8 g ) 0.09 6.89
H/T 31 136.842  3499.9 ] ) #.06 11.00
MANIFOLD 19 8.837 8.5 8 @ 0.00 g.09
METER 3 §.000 8.8 ] ¢ g.88 g.08
OTHER 89 $.931 1.8 0 ) ¢.00 g.0¢
PUMP 26 §.000 8.9 é ¢ ¢.08 8.8¢8
SEP 39 117.392  2991.8 ) ) 8.89 g.10
STANK 58 38.182 744.98 ] @ g.08 11.25
SUMP 18 9.580 38.0 8 g g.80 24.75
VRU 17 #.941 16.9 ] g é.08 g.00
WINJ 1 §.000 8.8 é ) g.60 g.00
WLINE 2 é.089 a.9 8 ) 8.89 g.08
WOTHER 3 g.000 6.0 ) ¢ g.80 g.908
WPROD 11 2.091 1.8 ] @ g.68 g.00
WTANK 28 8.564 91.0 e g #.65 13.75
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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 8.4858 25.9 8 2.8 8.9 9.000
GP CRAWFORD 1 9.6608 8.0 g 8.6 6.6 9.809
cP EATON 43 @.18648 1.8 ) 4.6 0.9 9.d80
GP INGHAM 189  8.3175 41.9 @ 0.8 6.4 @.d90
GP KALKASKA 33 1.5939 14.6 8 2.8 8.1 1.359
GP UNREPORTED 13 43.3877 127.9 6 18.5 35.9 71.dd@
PROD ANTRIM 10 8.2788 8.9 ) 6.6 9.6 9.898
PROD CALHOUN 157 59.8382 3499.9 é 9. 6.9 4¢.d800
PROD CRAWFORD 18 9.1444 2.4 8 6.9 9.9 8.900
PROD EATON 5 9.00@8 6.8 8 6.9 6.8 @.0d¢
PROD GRAND TRAVERSE 26 0.9385 8.6 g 8.8 6.6 9.dd0
PROD INGHAM 36 @6.4722 16.0 8 6.8 9.4 90.d49
PROD KALKASKA 49  0.1245 2.5 ) 4.8 6.6 9.100
PROD OTSEGO 10 0.0499 8.3 8 8.8 9.9 9.82%
PROD UNREPORTED 36 57.3856 896.9 8 6.5 14.8 25.009
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Appendix 3

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

Michigan
COUNTY NO AVERAGE MAXIMUM MINIMUM PCT25 MED PCT75
ANTRIM 16 g.3000¢ #.3 8.3 8.3 §.3 0.3
CRAWFORD 19 9.409800 g.4 g.4 9.4 B.4 0.4
GRAND TRAVERSE 26 #.36154 g.4 g.3 9.3 i.4 §.4
KALKASKA 82 9.35488 §.4 8.3 8.3 g.4 8.4
0TSBGO 19 @.000809 0.8 g.8 §.8 8.8 §.8
UNREPORTED 49 3.64286 4.8 1.5 4.9 4.9 4.9
CALHOUN 226 5.68496 18.9 3.9 5.9 5.0 6.9
EATON 48 6.82083 9.9 4.9 5.9 6.9 7.9
INGHAM 225 6.11422 10.8 3.9 5.9 6.0 7.8
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SUMMARY
(Mississippi)
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 775%™ Percentile
1. Flow Line {Prod) 186 uR/hr 133.0 uR/hr
2. Water Line (Prod) 185 135.9
3. Heater Treater (Prod) 74 387.5
4. Injection Well (Prod) 45 94.8
5. 1Inlet Scrubber (GP) 38 38.0
6. Separator (Prod) 36 136.8
7 Manifold (Prod) 33 96.8

II. Jet_.zson, Jefferson Davis, Smith, and Lincoln counties had low
background levels. The remaining ones were mid-range 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 5.0 8.8 15.0 22
b. Max Reading 911 25.9 12¢.49 406.6 4,580
c. Difference 911 20.8 115.8 395.8 4,491
2. PFacility
a. Background
Gas Processing 4 6.0 7.9 7.8 7
Production 987 5.9 8.8 15.9 22
b. Max Reading
Gas Processing 4 6.9 35.5 45.9 45
Production 987 25.0 120.9 402.9 4,588
c. Difference
Gas Processing 4 8.9 28.5 38.0 38
Production 911 20.9 115.48 398.8 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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Table 1
Difference of Maximum Reading over Background by Bquipment
Sequenced by Increasing Median Difference
(Micro-Rems/Hr)

Mississippi

FACILITY: Gas Processing

Median 75¢=n

Obsns EBquipment Difference Percentile

{
3 COMPRESSOR { ¢.8 0.9
1 INLET SCRUBBER |ftrrastzasssssssatses 38.0 38.9
- me=e- e S n s S T e e s 4
4 19 20 39 48 50 698 79
Median of Difference Over Background
FACILITY: Production
13 PUMP | 9.8 42.5
181 STANK | 6.8 28.1
1 suMp ] .9 0.8
92 OTHER | 222 S.# 33.8
124 WPROD jRssEst 12.5 76.9
143 WTANK | RERERRRRIRLE 23.8 145.9
72 MANIFOLD | REEXREREERBERERRY 33.8 96.8
168 SEP |tttttttttttttttttt 36.0 136.9
18 WVINJI |tttttttttt'tt’ttltttttt 45.0 9.9
158 H/T |ttttttt!ttttttttttttt!tttttttttttittt 74.8 3817.5
12 VLINE (R R R R AR R SRR R AR R AR R R R AR SR RARLRRREELLRSERER RS 165.¢ 135.8
13 PLINR Rt it 222 E 2222222222t 222332322320 22 2222232332323 820 166.9 133.'
————— e e D T e et St e i S

19 20 30 46 50 60 79 8@ 99 149

Median of Difference Over Background
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Table 2

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

Mississippi
FACILITY: Gas Processing
Median 75¢n
Obsns County Difference Percentile
|
3 CLARKE | 8.9 )
1 AMITE RELEL 38.9 38

et D e e R s S DTt SR S
30 68 99 120 150 189 216 2490 279 3¢9 334

Median of Difference Over Background

FACILITY: Production

18 ADAMS | g 8.3
97 CLARKE | 9 i.8
23 FRANKLIN [ (] 8.5
23 JEFPFERSON | [} 9.4
64 WAYNE | § 28.9
83 JASPER i 1 16.90
1 PIKE It 1 16.0

2 AMITE jaee 23 28.09
232 JONBS |reee 29 135.8
S PERRY IR0 35 78.0
152 MARION | xteRee 45 141.9
11 JEPFERSON DAVIS|ttsseet 56 19¢6.0
4 PEARL RIVER (REAALLE 1 56 391.3
12 LINCOLN jereRtEes 68 974.4
94 SMITH | EERREEARRRRRE 95 195.9
11 VALTHALL |srreesRERREERRRAL 115 185.9
16 LAMAR |SRERERRERRERIRIRLLE 146 624.5
14 RANKIN |EERERTRLLRRTARLIRRARENLRANS 201 1895.9
45 HINDS [EEXTLXRRRLLLLLLTLRLXLRSREARRTRRARRARIRAIRRRCRIEISE 345 995 ¢

s S e e e it g St SR
30 60 99 120 150 189 219 248 278 308 339

Median of Difference Over Background
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Table 3

Median Background by County
Sequenced by Increasing Median Difference

(Micro-Rems/Hr)
Mississippi

- 75th

Obs County Median Percentile
23 JBFFERSON (RALLL L 3.5 17.9
11 JEFFERSON DAVIS jxExzxntt 4.8 11.9
94 SMITH |xe2retee 4.9 5.8
12 LINCOLN RERL R L] 4.5 5.9
188 CLARKE EAELLELEE ) 5.9 9.8
45 HINDS RALLELLLEL 5.8 5.9
83 JASPER REEa Rl 5.9 8.9
232 JONES RAELELLLE L 5.8 5.9
152 MARION RERLLELLE L 5.9 9.4
4 PEARL RIVER REERLEEL L 5.9 5.9
1 PIKB RERLEELLEL] 5.9 5.8
14 RANKIN RAEEEEE L L 5.9 5.4
23 FRANKLIN [RARLELLE L L) 5.5 5.5
3 AMITE |8tttttttt!tttt 7" 7.8
18 ADAMS |EEEERERERRRRELRLL 8.5 8.5
64 WAYNE |REEERRERERXRARRERARNRLRL 11.68 15.8
16 LAMAR |ASEEREL AR ARRINTRES 11.5 13.¢
S PERRY | ERERRRERRXTARRE SRR RIRRRIRS 15.9 15_'
11 WALTHALL |tttttttlttlttttttttttttttt!!!l 15.9 15.49

R R et it it il ST SRy P
2 4 6 8 10 12 14 16 18

MEDIAN OF BKGRND
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Appendix 1

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

Mississippi
Equipment No Average Maximum Minimum 25 % Median 15 %
Gas Processing Facilities
COMPRESSOR 3 ] ) ) # g §
INLRT SCRUBBER 1 38 38 38 38 38 38
Broduction Facilities
PUNP 13 35.385 235 6.9 é.e89 i.9 42.59
STANK 181 37.671 585 8.9 §.009 8.9 20,18
SUMP -1 0.989 0 8.9 9.908 8.9 .98
OTHER 92 47.449 595 §.9 ¢.98¢ 5.8 33.75
WPROD 124 83.242 1196 8.0 3.089 12.5 76.98
WTANK 143 146.731 1995 §.0 §.899 23.9 145.99
MANIPOLD 72 177.833 2995 8.9 14.909 33.9 96.99
SEP 168 229.172 4491 8.0 9.259 36.9 136.490
WINJ 10 69.049 245 8.9 20.999 45.9 99.89
H/T 158 312.998 2995 §.9 1.875 74.8 387.59
WLINE 12 182.325 245 1.7 47.580 1485.¢9 135.49
FLINE 13 148.077 843 8.9 12,58 196.9 133.494
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Appendix 2

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

Mississippi
FACILITY COUNTY NO AVERAGE MAXIMUM MINIMUM PCT25 MED PCT7S
GP CLARKE 3 o.968 8.8 ) g6.08 0.9 8.09
GP AMITE 1 38.909 8.8 38 38.99 38.9 38.99
PROD  ADAMS 18 1.258 10.5 0 g.00 0.8 8.25
PROD CLARKE 97 0.889 21.9 ) .96 0.9 9.80
PROD  FRANKLIN 23 8.357 2.8 ] 6.0 0.9 8.50
PROD JEFFERSON 23 18.613  125.5 ¢ g.6¢ 0.9 9.49
PROD WAYNE 64 85.182 1598.9 ) g.06 €. 28.87
PROD  JASPER 83 35.663  585.0 ] 9.0 1.8 1l6.08
PROD PIKB 1 19.988 1.0 18 19.66 19.8 10.68
PROD AMITE 2 23.499 8.9 18 18.89 23.9 28.99
PROD JONES 232 1408.267 2292.8 g 7.8 29.8 135.75
PROD PERRY S 35.609 85.9 ) 6.9 35.9 79.09
PROD MARION 152 175.389 4491.9 ) 9.890 45.9 141.89
PROD JEFFERSON DAVIS 11 68.182 1ll6.8 18 26.886 56.9 106.é88
PROD PEBARL RIVER 4 158.250 495.8 25 27.98 56.5 391.25
PROD  LINCOLN 12 682.833 2996.8 14 20.25 60.9 978.989
PROD  SMITH 94 188.968 1995.8 1 25.58 95.¢ 195.489
PROD  WALTHALL 11 245.000 1385.9 45 95.08 115.9 185.09
PROD LAMAR 16 363.125 1887.8 15 55.25 148.5 624.59
PROD  RANKIN 14 819.908 3396.8 25 88.50 291.9 1995.99
PROD HINDS 45 645.498 2995.8 15 95.80 345.9 995.44
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COUNTY

JEFFERSON
JEFFERSON DAVIS
SMITH
LINCOLN
CLARKE
HINDS
JASPER
JONES
MARION
PEARL RIVER
PIKE

RANKIN
FRANKLIN
AMITE

ADAMS

WAYNE

LAMAR
PERRY
WALTHALL
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Appendix 3

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

NO

23
11
94
12
169
45
83
232
152

14
23
18
64
16

11

AVERAGE

9.8652
7.1818
4.3617
4.5060
6.9508
4.6889
6.9759
5.1258
6.9737
5.8000
5.8000
4.5714
5.5809
7.8808
8.4167
11.7141
11.2508
15.0800
15.6908

Mississippt

MAXIMUM

-
(5]
» L - » ] » L] 3 - .
MmN BV EEDR OO OD R EOE®m O

15.9
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SUMMARY
{Montana)

I. All of the reported readings in Montana were from Production Facilities.
All significant differences were due to Water Tank readings in Sheridan
county. This item of equipment is noted below:

Equipment Median Difference 75¢r Percentile
Water Tank (Prodn) 92 urR/hr 212 uUR/hr

II. All counties had mid-range background levels except Roosevelt which was
high,

III. Overall Summary (Preduction Facilities)

I{TEM No Median 75tr pct. 96t™ Pct. Max Value
Statewide
a. Background 708 7.8 8.8 10.8 12
b. Max Reading 748 8.0 9.0 15.¢ 625
c. Difference 708 .0 2.0 5.9 615

NOTEB: All data are measured in micro-rems/hr

Copyright American Petroleum Institute - 124'
Provided by IHS under license with API
No reproduction or networking permitted without license from IHS Not for Resale




STD.API/PETR0O PUBL 7LO0L-ENGL 1997 WE 0732290 0LOL4GEA 749k

ASAHNS ALIAILOVOIAYVH SNIHHNIJ0 ATIVHNLYN
FLNLILSNI WNI0HL3d NVITHINY

o'vty u3aao S o'rt - 10°6 ROS 0’8 - 0'% B
66'y - ve"2 [ ge-e ~ o [[II1I] viva oN [___] HH/SHIH-0HIIN

»:
PRS00

b 30
SeSslele
Lo eToseTe;
T e eTe 03030Te
.000¢““§7000€0000a¢7§..
PSS Sore:

Seteledolted

Not for Resale

-125-

>,

00
00 000\
ooloi{\
2%a2e30%% o]
oTe e lep e,

otalele &S

EOCOLIEIEHCR
So20 8620 %: %2
PIICISCILN]
0505085090

0000000;
252950255000
SeSalesadeletetele
Pa®e? (5CHCHCSCH)

VNV.LINOW

STAATT ANNOUDIOVE NVIAHEN — T ddNOId

No reproduction or networking permitted without license from IHS

Copyright American Petroleum Institute
Provided by IHS under license with API



STD.API/PETRO PUBL 71L0L-ENGL 1997 B 0732290 0LOLYLO 40s WA

AAHNS ALIAILIVOIGVH SNIHHNDDO0 ATIVHNLYN
SINLILISNI WNIT0HLAd NYIIHINY

S¥2 HIA0 l Gre - 10°cc €6 ~ 2 B
66°F - 9" [2277] @° Moa3a (111171 viva oN [ ] HH/SHIH-0HIIN

S3ILINIAVA NOILINAOHD

VNV.LNOW

UNNOYDAIVH YHAO HONHYHAAIA NVITAN — 2 HINDIA

Not for Resale
- .

from IHS

with API
etworking permitted without license

Petroleum Institute

Provided by IHS under license
production or ni

Copyright American
No re|



STD.API/PETRO PUBL 7101L-ENGL 1997 EM 0732290 0LOLYLL 344 Hm

Table 1

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

(Micro~Rems/Hr)
Montana
FACILITY: Production
Median 75¢n
Obsns Equipment Difference Percentile
|

71 /T i s.0 §.9
5 MANIPOLD | 8.9 9.9

1 METER i f.9 g.9

) OTHER | s.0 56.9
481 SBP | 0.0 .9
53 STANK | 6.9 6.9
17 WPROD | 0.9 0.0
8 sSuMp | %% 3.9 75.9
11 PUMNP |saneee 12.9 42.9
2 VINS jeeseeeee 18.¢ 36.0

3 VLINR 'ltttlttttttttt 28.8 92.'

4 PLINE |sreREEIRRSRRRY 28.5 121.5
39 WVTANK |i!ttltttttttttlttt!ttltttﬂttttttttttl“tttttt 92.' 212.9

----- L i Dt il Sl ittt el D e

18 28 38 48 58 68 789 88 98

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)
Montana
FACILITY: Production
Median 75¢n
Obsns County Difference Percentile

$3 DAWSON | . g.0
348 PALLOM | 9.9 8.0
10 GLACIBR | .0 g.0
57 PRAIRIE ] .. 4.0
3§ ROSEBUD | 8.8 .9
183 VALLBRY { 9.9 .9
1. ROOSRVELY |ttltttttttttltttttt!tttt!t!t 21_' 15‘.3
89 SHERIDAN |2SR8ssstseststsssssssesssssssasnsseteess 38.9 127.5

et B e s D T S
3 6 9 12 15 18 21 24 27 3@

Median of Difference Over Background
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Table 3

Median Background by County
Sequenced by Increasing Medlan Difference
{(Miczo-Rems/Hr)

Montana

75:!1

Obsns County Median Percentile
53 DAWSON jetERRRRRRRELRS 7.8 8.9
348 PALLOM jreesaeeERRR LR 7.9 8.9
57 PRAIRIR |RretERERRERRRS 7.8 7.9
89 SHERIDAM |tesenar R SRRY 8.9 18.9
18 GLACIER jresassRERRERSRR RS 9.0 9.8
3 ROSRBUD jREsRREROEERRERRRRSS 9.0 9.8
193 VALLERY jatERREREERRRRSRRERE 9.8 9.9
10 ROOSVELT |tarsssresssssssessnens 11.9 12.6

e e it Tt 3
2 4 6 8 1§ 12 14 16 18

Median of Background Reading
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Appendix 1

Statistical Data by Pacility and Bquipment
Difference QOver Background
(Micro-Rems/Hr)

Montana
Bquipment No Average Maximum Minimum PCT25 Median PCT75
H/T n 47.761 615 ’ §.00 (N 8.0
MANIFOLD 5 §.000 0 ’ 6.08 §.0 0.9
METER 1 0.000 ’ g §.08 s.6 6.9
OTHER 5 22.400 112 ¢ 6.00 6.0 56.9
SEP 481 §.631 19 ¢ i.o8 0.9 8o
STANK 53 5.189 3s ¢ §.98 9.0 6.0
WPROD 17 1.000 10 ¢ 0.00 6.0 6.9
suwp 8 27.125 92 § 1.25 3. 75.9
PUMP 11 24.091 92 ’ §.00 12.6 12.9
vIND 2 18.000 k] ’ 0.08 18.9 36.9
WLINE 3 40.667 92 2 2.09 28.9 92.8
FLINE 4 °  53.75¢ 152 6 11.25 28.5 121.5
WTANK 39 120.436 370 s §.08 92.9 212.¢6
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Appendix 2

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

Montana
FACILITY COUNTY NO AVERAGE MAXIMUM MINIMUM PCT25 MED PCT75
PROD DAVSON 53 §.245) 19 [ ] 6.99 [ ] f.99
PROD FALLOW 348 .00 ] ] 8.98 ] .00
PROD GLACIER 19 g.0000 9 4 .90 ] g.600
PROD PRAIRIR 57 #.8351 1l s .00 [ ] §.90
PROD ROSERUD 30 §.8333 1 | .06 f g.99
PROD VALLEY 183 §.87717 5 ] 5.0 § .00
PROD ROOSVELY 18 172.944¢ 228 ] 1.75 21 164.25
PROD SHERIDAR 89 96.7383 615 ] 2.08 38 127.5¢
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Appendix 3

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

Montana
COUNTY NO AVERAGE MAXIMUNM MINIMUM PCT25 MED PCTTS
DAVWSON 53 7.5094 9 7 1 17 8
FALLON 348 7.3247 12 7 7 7 8
PRAIRIE 57 7.8351 9 7 7 7 7
SHERIDAM 89 8.4944 10 7 8 8 19
GLACIER 19 9.0009 9 9 9 9 9
ROSEBUD 30 9.1000 10 9 9 9 9
VALLEY 183 8.7767 14 ] 8 9 9
ROOSVELT 19 11.9660 12 10 19 11 12

- -
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SUMMARY
(Nebraska)
I. There were no significant differences between items of equipment. All

readings were quite low.

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

I1I. Overall Summary (There were no Gas Processing data)

ITEM ' No Median 775%™ Pct. 96t™ Pct. Max Value
Statewide (Red Willow County)

a. Background 30

6.3 6.5 6.5 6.5
b. Max Reading Y’ 6.3 6.5 12.2 20.8
C. Difference 30 g.8 0.9 5.7 13.95

NOTE: All data are measured in micro-rems/hr

-133-

Copyright American Petroleum Institute
Provided by IHS under license with API

No reproduction or networking permitted without license from IHS Not for Resale



STD-API/PETRO PUBL 7LOL-ENGL 1997 B 0732290 0OLOLuLS 779 A

AFAHNS ALIAILIVOIOVH SNIHHNDIIO ATIVHNLYN
FINLILENI WNII0HLId NYITHANY

0°r? HaA0 NN o°'rs ~ 106 NS 0'8 - 0°S B
86°Fr - vg'2 2 es'2 - o (1111} vivaoNn[___] HH/SHIH-0HIIN

VHISvYHE3N

STHAAT ANNOYDIOVE NVIAQAN — T HINDIA

Not for Resale

-134-

from IHS

with API
etworking permitted without license

Petroleum Institute

Provided by IHS under license
production or ni

Copyright American
No re|



STD-API/PETRO PUBL 71L0L-ENGL 1997 MM 0732290 0bO1YbY L35 WA

ASAHNS ALIAILIVOIOVH SNIWHNIJI0 ATIVUNLYN
FLINLILSNI WNIOHLId NYIIHINY

Gr2 U3A0 I cre - 10°cc S €E - 2 B
66°'F - 8° [ e Mo13e [1[1I] viva ON [ HH/SHIH-OHIIN

SITLITIIVA NOILINAOH
VIISYHE3IN

UNNOYDAIVH YHAO AINTIHALAIA NVIAAN — 2 ddNDHIL

-135-

Not for Resale

from IHS

with API
etworking permitted without license

Petroleum Institute

Provided by IHS under license
production or ni

Copyright American

No re|



STD-API/PETRO PUBL 710L-ENGL 1997 EM 073£290 0ObkOL470 357 HA

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

Nebraska

FACILITY: Production

Median 75¢n
Obsns EBquipment Difference Percentile
|
3 MANIFOLD | g.0 6.0
1 OTHER ] 9.9 9.0
6 PUMP | 8.8 8.9
13 SEP | 8.9 5.4
2 STANK | ) 8.9
2 WLINE | 0.4 8.9
3 WTANK | 9.6 6.9
. seaee e B R et et £
38 1§ 20 38 48 59 68

Median of Difference Over Background
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Appendix 1

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

Nebraska
Equipment No Average Maximum Minimum 25 %V Median 75 %

Broduction Facilities

MANIFOLD 3 g.68009 9.9 ) 8 0 0.0
OTHER 1 8.08800 9.9 ) 0 9 §.0
PUMP 6 0.00088 8.9 ) 0 ¢ 6.9
SBP 13 2.98462 13.5 ) ) ) 5.4
STANK 2 9.60009 8.0 ) 8 g g.0
WLINE 2 9.0009¢ 8.0 ) 9 ) i.0
WTANK 3 g.88009 8.8 ) 0 8 8.8
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SUMMARY
{New Mexico)
I. All significant differences were eqguipment 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 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 Arriba were high. ’

III. Overall Summary
ITEM No Median 75¢n pPct. 98t™ Pct. Max Value

1. Statewide

a. Background 2,912 5.8 7.8 l0.0 27
b. Max Reading 2,912 7.9 11.8 21.8 858
c. Difference 2,912 g.8 3.8 15.80 843
2. PFacility
a. Background
Gas Processing 455 1.5 7.0 7.9 7
Production 2,457 5.9 8.9 11.8 27
b. Max Reading
Gas Processing 455 3.5 7.8 ig.0 7158
Production 2,457 7.8 12.9 20.8 854
c. Difference
Gas Processing 455 6.9 8.3 25.8 743
Production 2,457 g.4 3.0 15.0 843

NOTES: 1) All data are measured in micro-rems/hr
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Table 1
Difference of Maximum Reading over Background by Equipment
Sequenced by Increasing Median Difference
{Micro-Rems/Hr)

New Mexico

FACILITY: Gas Processing

3 Median 75¢n
Obsns Equipment Difference Percentile
|
221 COMPRESSOR I 8.0 0.0
7 DEHYDRATOR 1 8.9 8.0
39 FRAC TOWER | 0.8 1.8
24 INLET SCRUBBER | g.8 4.5
31 OTANK | 8.8 2.0
22 OTHER ] .9 3.5
11 PPUMP | g.0 38.98
19 SWEETENER | 6.0 8.8
7 CRYO UNIT | 2.8 85.4
3 PUMP ] 3.9 73.8
18 REFRIGERATION | 4.8 75.9
17 PTANK | 5.0 23.5
15 OPUMP ! 5.9 53.8
9 METER . | 7.8 174.9
11 BOTTOMS PUMP | % 21.9 65.0
1 PRODUCT LINE | R R R AR AR RER XXX RRLLRRRKRRRS 693.8 693.0
—_——— eemae e el e e et St
455 198 2088 2360 498 548 o600 790

Median of Difference Over Background

Facility: Production

256 FLINB ! 8.9 0.0
88 MANIFOLD | g.¢ 1.6
13 METER | .0 g.0
58 OTHER | 6.9 1.9
15 PUMP | 0.0 5.8

577 SEP | g.9 4.9

691 STANK | b.2 3.8

5 VRU | g.9 1.5
63 WLINE | 6.8 0.0
155 WPROD | 2.9 0.0
2 WINJ | 1.5 3.0

2949 H/T ] 2.8 9.3
36 sumMp | 2.8 88.3

288 WTANK | 2.8 13.0

----- T T e s s
2457 109 268 390 408 508 600 796

Median of Difference Over Background

-142-
Copyright American Petroleum Institute

Provided by IHS under license with API

No reproduction or networking permitted without license from IHS Not for Resale




STD.API/PETRO PUBL ?7LO01-ENGL 1997 MR 0732290 0LO14?7 701 MR

Obsns County

108
198
142

23

38
162
246
204

1,756
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EDDY

LEA

UNION
UNREPORTED

CHAVES
EDDY

RIO ARRIBA
SAN JUAN
UNION

LEA
UNREPORTED
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Table 2

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

New Mexico

Median 75¢n

Difference Percentile
FACILITY: Gas Processing

|
] 6.0 g.a
! g.0 7.8
| 0.9 g.9
[ 8.9 18.9
---------- R e e e e &

1 2 3 4

Median of Difference Over Background
FACILITY: Production

|
| 8.8 4.5
| 2.8 8.0
| p.o 8.9
| g.9 8.0
| 8.8 8.9
R332 ET L 1.0 4.8
| R RN RR R LR RRARRRTRRLE 3.9 12.5
---------- L e e DL TR R PN

1 2 3 4

Median of Difference QOver Backgqround
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Obs County

148
1,946
76

k]
262
204
246
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UNION

LEA
UNREPORTED
CHAVES
EDDY

SAN JUAM
RIO ARRIBA

table 3

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

Nev Mexico
"sth
Median Percentile
|aee 1.5 1.5
|srzeeaenes 5.0 6.0
RIIIIIT T 5.0 7.8
jreseseRe Y 6.9 7.8
|ErEREERERENSE 6.0 8.0
jrarRearRtEERRRRRRRLR 10.9 18.0
[eneasseRseRRRRRRRRRRRRRRARY 13.89 13.9

s T T e o

2 4 6 8 18 12 14
Median of Background Reading
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Aopendix 1
Statistical Data by Facility and Equipment
Difference Over Background
{Micro-Rems/Hr)

New Mexico

Equipment No Avcrdgye Maximum  Minimum 25 % Median 75 %

Gas Processing Facilities

COMPRESSOR 221 8.825 1.5 ) ) @ g.09
DEHYDRATOR 7 g.943 8.3 @ g g g.0@
FRAC TOWER 39 6.782 115.4 '] ) g 1.68
[NLET SCRUBBER 24 5,167 63.5 ) ) ) 4.5@
OTANK 31 23.355 383.0 g ) ) 2.988
OTHER 22 11.773 153.9 ) ) @ 3.25
PPUMP 11 25.136 135.8 ) ) ) 38.080
SWEETENER 19 3.158 5.9 g ) ¢ 8.86
CRYO UNIT 7 41.857 195.4 ) ) 2 85.080
PUMP 3 25.333 73.49 ) ) 3 73.08
REFRIGERATION ~ 18 66.259 595.9 g ) 4 75.08
PTANK 17 22.735 215.4 '} ) 5 23.58
OPUMP 15  115.933 743.9 ¢ g 5 53.86
METER 9 119.444 695.8@ ) ) 7 174.80
BOTTOMS PUMP 11 48.636 229.9 1 3 21 65.89
PRODUCT LINE 1 693.8080 693.8 693 693 693  693.8¢

Production Facjilities
FLINE 256 1.8742 239 9 ) 8.0 8.99
MANIFOLD 88 2.7721 95 ] ) 6.9 1.80
METER 13 8.2008 ) ) ] 8.9 @.20
OTHER 58 11,4828 218 8 ) 8.9 1.00@
PUMP 15 7.8667 95 ) g 6.9 5.80
SEP §717  12.9726 582 8 @ g.0 4.060
STANK 691 8.2438 798 ) ) 2.9 3.0
sSuMp 36  65.3894 593 @ ) 9.9 88.25
VRU 5 8.6609 3 ) ) 8.9 1.59
WLINE 63 4,4921 78 g @ g.9 9.00
WPROD 155 g.7613 208 ) g 8.9 2.90
VINJ 2 1.508@ 3 g ) 1.5 3.90
H/T 296  21.1238 843 ) ) 2.9 9.25
WTANK 288  18.93@8 792 @ @ 2.9 13.00
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Appendix 2

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

New Mexico
FACILITY COUNTY NO AVERAGE MAXIMUM MINIMUM PCT25 MED PCT75
GP EDDY 1680 2.1758 98.5 g g 6.9 g.a
GP LEA 190 34.4474 743.8 g @ 6.8 7.8
GP UNION 142 g.0444 1.5 '} g .8 6.8
GP UNREPORTED 23 46.6522 383.8 '] g g.0 16.9
PROD CHAVES 30 22.2667 378.8 g g 9.9 4.5
PROD EDDY 162 12.4938 444.0 @ @ g.d 8.0
PROD RIO ARRIBA 246 9.1898 3.0 @ ] 0.9 8.8
PROD SAN JUAN 204 10.08049 796.9 g g 6.4 6.8
PROD UNION 6 g.00088 6.8 ) ] g.9 0.8
PROD LEA 1756 11.6379 843.¢0 g g 1.8 4.8
PROD UNREPORTED 53 39.8679 545.9 ) g 3.9 12.5
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Appendix 3

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

New Mexico
CouMTY NO AVERAGE MAXIMUNM MINIMM PCT25 MRD PCTS
UNIOM 148 1.35@7 1.8 1.9 1.988 1.5 1.5
LEBA 1946 5.6828 18.9 2.9 5.908 5.9 6.0
UNREPORTED 16 5.8158 s.8 5.9 5.0808 5.0 7.8
CHAVES i 6.8667 13.0 5.9 6.600 6.9 7.8
BODY 262 5.0153 18.0 1.5 . 1.509 6.9 8.9
SAN JUAN 204 8.1382 14.9 3.3 4.57% 19.6 1.9
RIO ARRIBA 246 12.2435 21.60 3.9 11.969 13.4 13.8
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SUMMARY
{North Dakota)

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

Il. Williams, Bottineau, Divide, and Richland counties had mid-range background
levels while the remainder were high.

III1. Overall Summary (Production PFacilities)

ITEM No Median 75%" Pct. 96t™ Pct. Max Value
Statewide
a. Background 856 1.8 12.8 13.¢8 15
b. Max Reading 856 19.9 12.9 19.3 460
¢. Diftference 856 0.0 0.8 8.3 389

NOTE: All data are measured in micro-rems/hr
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Table 1
Difference of Maximum Reading over Background by Equipment
Sequenced by Increasing Median Difference
(Micro-Rems/Hr)

North Dakota

FACILITY: Production

Median 75¢n
Obsns Equipment Difference Percentile
2 FLINE | 9.9 8.9
168 H/T | 0.0 1.8
21  MANIFOLD ! 8.9 9.9
5 METER ] ¢.9 g.a
24  OTHER | g.9 8.9
32 PUMP { .9 9.9
188 SEP | 0.8 6.8
327 STANK ] 8.9 8.0
1 WINJ | .0 0.8
€2 WPROD | .9 6.0
156  WTANK | 2% 1.8 18.5
5 WLINE jREXRERZERLLS 6.0 29.5
_é SUMP |ttttt!tttttttttttttttttttt 13.3 15.9
856 e R At it it S it Tl Y T

2 4 6 8 18 12 14 16 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 75¢€n
Obsns County Difference Percentile
218 BILLINGS | 8.0 g.9
57 BOTTINEAU ] .9 8.8
27 BURKE | g.0 5.8
134 DIVIDE | .2 2.9
14 GOLDEN VALLEY | 0.9 4.3
259 MCKENZIE | g.8 8.9
8 RENVILLE i 8.0 0.8
11 SHERIDAN | 6.9 2.9
78 STARK I 6.9 g.8
19 WILLIAMS jartex 1.8 1.8
39 RICHLMD lttttttttltittttttttt 4.' 21.0
----- R T e L e R T e o
856 1 2 3 4 5 6 7

Median of Difference
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Obs

19
57
134
39
218
21

14
259
11
78

856
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Table 3
Median Background by County
Sequenced by Increasing Median Difference
(Micro-Rems/Hr)

North Dakota

Facility: Production

County

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

No reproduction or networking permitted without license from IHS

Median Percentile

|ti*tttttlt

l.!!ttifttt*ttt*t

|8!titi!it*tf*tttt*

| XX RERRRELLERRTRRRE

|tttttitttttttt!ttitt

RAiiiit 22222222244

| REEEXEREREREXRTLANES

'tit*tttt!lttt!tttttt!t

|ttt!tttlttlt!ttitlttt*

'ltt'ttttttl!l!tttl*!tt

'ttt!lttttttt!t*t!ttt!ttttﬁ

et et e T
2 4 6 8 19 12 14 16

Median of Background

. Not for Resale

. s e - s o o .

Wi | me|m o WwoeWw

S e s e

"sth

[

. & e .

« s v e
NN NN NN - NN N -]

WD mWOLYS

e e e b



STD.API/PETRO PUBL ?7101-ENGL 1997 EE 0732290 0bOL4&E 597 I

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

North Dakota

Equipment No AVG Maximum Minimum PCT25 Median PCT75
Production Facjlities
FLINE 2 g.0008 @ 8 g.¢ ') 8.8
H/T 188 17.2685 389 ) g.0 ¢ 1.8
MANIFOLD 21 @.8952 2 ] 2.8 @ 8.0
METER 5 g.0808 ) 8 9.9 8 8.¢
OTHER 24 4.4583 56 g 8.9 g 8.8
PUMP 32 2.8312 36 '] 6.6 g 6.0
SEP 188 9.2593 15 ] g.9 é g.8
STANK 327 1.4954 16l ) g.9 ] e.9
WINJ 1l g.004d80 g ) 0.0 ) 6.0
WPROD 62 1.3226 68 ) g.9 ] 9.9
WTANK 156 17.7564 229 ) 9.9 1 18.5
WLINE 5 14,2000 52 e 3.0 6 29.5
SUMP 5 9.2400 16 ] 1.5 13 15.8
Gas Processing

None
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PROD
PROD
PROD
PROD
PROD
PROD
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PROD
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Appendix 2
Statistical Data on Median Difference over Background
By Facility and County
(Micro-Rems/Hr)

North Dakota

COUNTY NO  AVERAGE MAXIMUM MINIMUM PCT25 MED PCT7S
BILLINGS 218 9.6835 36 é ¢ e 8.0@
BOTTINEAU 57 2.3868 68 8 8 8 g.08
BURKE 27  3.1852 20 ) é 8 5.08
DIVIDE 134 15.3881 311 @ 2 ¢ 2.08
GOLDEN VALLEY 14  4.2857 31 8 é ¢ 4.25
MCKENZIE 259 5.567¢6 389 @ 2 8 9.08
RENVILLE 8 d.00e08 8 é ¢ é 8.068
SHERIDAN 11 1.8904@9 6 ¢ 8 8 2.00
STARK 78 3.6143 52 8 ¢ 8 6.04
WILLIAMS 19  4.7368 25 @ ) 1 7.08
RICHLAND 39 31.6923 221 8 é 4 21.08
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Appendix 3

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

North Dakota

COUNTY NO AVERAGE MAXIMUM MINIMUM PCT25 MED PCT75
WILLIAMS 19 7.3684 10 5 5 5 18.0
BOTTINEAU 57 8.4835 9 8 8 8 9.0
DIVIDE 134 8.6269 13 2 7 9 9.5
RICHLAND 39 9.20851 11 9 9 9 9.0
BILLINGS 218 18.7156 14 9 18 18 19.9
BURKE 27 9.8148 18 9 18 18 18.9
RENVILLE 8 18.0000 14 18 14 18 1.9
GOLDEN VALLEY 14  11.¢@680 11 11 11 11 11.8
MCKENZIB 259 19.9228 13 8 18 11 12.9
SHERIDAN 11 11.2727 12 11 11 11 12.9
STARK 79 12.5080 15 9 12 13 13.4
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SUMMARY
(OfEshore)

I. All significant differences were equipment specific.

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 background:

Equipment Median Difference 75%™ Percentile

Injection Well (Prod) 95 uUR/hr 97.9 UR/hr

11. 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 observations and there was no difference between onshore and off-
shore in that state. ’

III. Overall Summary

ITEM No Median 75¢» pPet. 96t™ Pct. Max Value
1. Overall
a. Background 29289 1.8 2.8 2.8 1@
b. Max Reading 2920 2.0 8.9 46.0 1,000
c. Difference 2929 .5 7.9 39.9 995

2. Facility
a. Background

Gas Processing 58 2.0 2.9 5.9 5

Production 2,862 1.9 2.0 2.8 18
b. Max Reading

Gas Processing 58 3.0 15.8 25.5 70

Production 2,862 2.9 8.1 42.17 1,000
c. Difference

Gas Processing 58 1.8 13.3 24.4 68

Production 2,862 8.5 7.9 41.3 995

NOTE: All data are measured in micro-rems/hr

-157-
Copyright American Petroleum Institute
Provided by IHS under license with API

No reproduction or networking permitted without license from IHS Not for Resale




STD.-API/PETRO PUBL ?7LO0L-ENGL 1997 ER 0732290 0bOX492 TLE IR

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

Offshore

FACILITY: Gas Processing

. Median 75=n
Obsns Equipment Difference Percentil:
|
12 COMPRESSOR | g.2@ 0.8
35 INLET SCRUBBERI 1.8 14.9
4 DEHYDRATOR [ * 2.58 11.8
1 METER | Xx% 5.80 5.0
1 OTaANK RARL L] 19.08 18.9
3 OPUMP [XXXREEK 15.0¢ 55.8
2 OTHER [ XXXERAR 15.08 28.8
 eeeae R el il ik D ToTor SNEISEES SEIY S G,
58 19 28 39 49 5@ 68 70 B8 9@
Median of Difference Over Backqround
FACILITY: Production
513 WPROD ! @.00 8.3
519 MANIFOLD J 4.349 8.2
93 puUMP | g.3@ 8.4
368 OTHER | g.35 2.9
6 WOTHER | .68 2.9
1 VRU | 8.88 8.8
98 H/T I 1.48¢ 19.3
725 SEP | % 1.00 8.8
17 WLINE | * 2.19 18.6
131 FLINE j % 3.80 22.8
168 STANK (R 3.20 19.8
76 WTANK j g 6.10 18.7
73 SsuMp REEA] 8.00 5.9
8 METER RS2 EEE L 21.00 38.8
2 WINJ [ttttt!tttttttttttttttltttttttttttttt!tttt*ttt*t 95,u 97,5
e e e bt ST FEPEP TS g
2860 19 20 36 48 5¢ 68 78 84 98

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 75¢n
Obsns Area Difference Percentile
|
28 CALIFORNIA | 8.8 .9
3¢ GULF [EERERRRRRXRARRRR LR ARRRLS 12.5 21.8

86 CALIFORNIA |
2776 GULF

Obs

2866
114

Copyright American Petroleum Institute
Provided by IHS under license with API

it el St At SEER SRR LR PR P Ry
2 4 6 8 18 12 14 16 18 28

Median of Difference Over Background

FACILITY: Production

8.9 8.9
[k 8.5 7.8
il SR R it D], LT SPRPRY Sy §
2 4 6 8 16 12 14 16 18 28
Median of Difference Over Background
Table 3
Median Background by Area
Sequenced by Increasing Median Difference
(Micro-Rems/Hr)
pftshore
75¢n
Area Median Percentile
|
GULF jx% 1.8 1.3
CALIFORNIA | 2%2% 2.9 2.9

et ST e e St el TE L
2 4 6 8 18 12 14 16 18

Median of Background Readings
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Appendix 1

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

Offshore
Equipment No Average Maximum Minimum 25 % Median 75 %
Gas Processing Facilities
COMPRESSOR 12 8.5833 7 ) ] g.9 0.68
INLET SCRUBBER 35 9.884d0 68 g g 1.9 14,00
DEHYDRATOR 4 4,7508 14 a 8 2.5 11,75
METER 1 5.0988 5 S 5 5.9 5.0
OTANK 1 19.00049 18 14 i2 10.9 16.080
OPUMP 3 28.3333 55 15 15 15.8 55.4849
QTHER 2 15,8088 20 10 19 15.¢ 20.08
Production
WPROD 513 3.7164 495.8 6.8 6.99 8.9 g.300
MANIFOLD 591 24.5448 598.4d 8.4@ g.69 g.3 8.298
PUMP 93 7.8183 88.9 g.0 g.40 8.3 8.358
OTHER 368 0 19.2741 995.49 g.a g.a¢ g.3 2.875
WOTHER 6 1.4508 5.5 g.o g.68 #.6 2.875
VRU 1 g.8000 g.8 6.8 #.8@ .8 dg.804@
H/T 90 29.4578 595.4 9.0 g.08 1.8 10.25@
SEP 725 21.5276 748.8 8.0 g.09 1.8 8.000
WLINE 17 32.9765 397.4@ 8.0 8.05 2.1 6.150
FLINE 131 27.8088 473.89 8.8 g.6d 3.9 22.808
STANK 168 29.8440 748.9 8.0 B.43 3.2 19.000
WTANK 76 13.1613 128.2 .4 1.89 6.1 18.725
SuMp 73 54.1192 793.9 0.8 g8.75 8.9 5¢.008
METER 8 23.5889 44.8 4.9 9.25 21.9 38.75@
WINJ 2 35.9889 97.8 93.9 93.00 95.8 37.000
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Appendix 2

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

Offshore
FACILITY AREA NO AVERAGE MAXIMUM MINIMUM PCT25 MED PCT7S
GP CALIFORNIA 28 9.1429 1 . g 9.9 8
GP GULF 38 16.5404 68 2 5 13.9 28
PROD CALIFORNIA 86 3.5800 48 0 g ég.o 3
PROD GULF 2776 28.4281 995 ) g 8.5 7
Appendix 3
Statistical Data on Background by Area
{Miczo-Rems/Hr)
Offshore
AREA NO AVERAGE MAXIMUM MINIMUM PCT25 MED PCT75
GULF 28086 1.2721 19 @ 8.1 b 1.3
CALIFORNIA 114 2.0089 2 2 2.8 2 2.8
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SUMMARY
(Oklahoma)

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

1I. Background 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 were very
high.

111. Overall Summary

ITEM No Median 75¢® Pct. 90t™ Pct. Max Value

1. Statewide

a. Background 4,128 9.0 19.9 12.8 25
b. Max Reading 4,128 16.9 13.8 42.8 3,888
c. Difference 4,128 9.0 3.8 33.1 3,786
2. Facility
a. Background
Gas Processing 384 19.0 11.9 12.5 14
Production 3,824 9.9 19.9 12.9 25
b. Max Reading
Gas Processing 384 19.9 12.5 15.9 558
Production 3,824 16.98 13.9 48.9 3,800
c. Difference
Gas Processing 384 6.0 1.0 8.3 539
Production 3,824 2.8 3.9 8.9 3,786

NOTE: All data are measured in micro-rems/hr
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Table 1
Difference of Maximum Reading over Background by Equipment
Sequenced by Increasing Median Difference
{Micro-Rems/Hr)

Oklahoma

FACILITY: Gas Processing

Median 715¢8n
Obsns Equipment Difference Percentile
99 COMPRESSOR | g.8 2.9
2 CRYO UNIT | 8.9 6.9
27 DEHYDRATOR | g.8 8.9
28 FRAC TOWER | @.9 §.8
35 INLET SCRUBBER | g.0 #.9
8 METER | 2.8 g.8
32 OTANK | é.0 8.8
17 OTHER i g.9 4.6
8 PRODUCT LINE | 8.0 12.8
12 REFRIGERATION | 8.9 9.0
13 SWEETENER | 6.0 0.0
9 PTANK | 8.5 8.3
9 OPUMP [Raees 18.5 47.9
2 BOTTOMS PUMP (RALLL L] 12.17 25.8
4 PPUMP RATER L L] 17.5 469.40
7 REFLUX PUMP REELLEEEEL 28.9 46.4
——— emee- L R alalalel ST TR PR SR Y
384 14 29 30 4 59 Y
Median of Difference Over Background
FACILITY: Production
- 59 FLINE | 0.0 38.9
© 111 MANIFOLD | 8.8 3.6
135 METER ] .0 1.9
195 OTHER I 8.8 4.8
271 PUMP ] 0.9 1.0
626 SEP | .9 4.9
1,812 STANK | 0.0 1.8
3 VRU ! 8.9 .0
347 WPROD | 9.0 2.8
358 H/T |2 1.0 6.9
42 SUMP | * 1.0 14.3
585 WTANK | % 2.8 13.5
9 WINJ | X%t 6.0 40.8
79 WLINE | xRN 14.8 89.6
e e e et et £
3,824 18 24 30 40 5@ LY

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)

Oklahoma

PACILITY: Gas Processing

Median 75¢n
Obsns County Difference Percentile
|

3 ALFALFA | g.60 1.8

17 BECKHAM | 8.99 8.8

63 BLAINE I g.09 ¢.0

1 CADDO I g.2¢e 8.8

18 CANADIAN I 6.09 8.5

1 CARTER l g.60 g.9

1 CREEK | g.60 é.90

3 CUSTER ! g.09 é.9

2 GARVIN | ’ g.08 6.9

11 GRADY | g.00 1.9

30 KINGFISHER | g.09 g.9

1 MAJOR I 6.69 8.0

16 MURRAY | g.00 é.90

4 OKLAHOMA i 6.008 g.9

1@ PITTSBURG | 8.9 8.9

1 WASHITA | 8.00 g.0

44 WOODWARD { 8.09 2.9

44 HASKELL jxxe 1.50 3.9

2 LATIMER (%2 1.58 2.9

8 BEAVER jxzes 2.90 2.8

9 TEXAS |ttitttttttltttttttttt 14.58 13.8

20 DEWEY | RERERRRERNESERRRLARIRRRRARRRNERE 13.35 44.0

3 STRPHENS |tttlttttttttttlttttt!!lttttttt 15.24 44 .2

-——— et e e st TLEY DERY TS T P

384 2 4 6 8 16 12 14 16 18

Median of Difference Over Background
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Table 2 (Continued)

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

Oklahoma
FACILITY: Production
Median 15¢%h
Obsns County Difference Percentile
I
118 ALFALFA ! g.00 8.0
148  BLAINE | g.00 2.0
136 CANADIAN ! g.e9 2.8
398 CARTER | g.00 3.8
12 COMANCHE | 0.08 8.9
83  CUSTER | 0.49 6.8
59 DEVWEY | .00 1.8
156  GARVIN | #.08 2.8
127 GRADY ! g.08 2.9
2 GRANT | ¢.00 2.0
15 HARPER I g.00 8.8
526 KINGFISHER | g.00 2.8
181 MAJOR | g.00 3.9
68  MURRAY | g.08 8.9
9 NOBLE | 0.09 1.8
44  OKLAHOMA I 9.00 0.9
18 PAYNE | 0.00 95.8
48 PITTSBURG | 0.08 0.9
31 PONTOTOC | 0.00 4.0
368 STEPHENS ] g.98 4.9
18 TEXAS | e.00 8.3
4 VWOODS | g.08 8.9
7  VWOODWARD | g.09 8.9
14 CADDO | 9.58 3.0
74 COAL | * 8.58 4.9
8 BEAVER | 2% 1.99 66.8
173  BECKHAM | &% 1.00 2.9
183 CLEVBLAND | %2 1.00 3.8
13 ELL1S | R% l.08 5.8
22  GARFIELD |22 1.08 4.0
25 LATIMER jx% 1.09 2.8
5 LINCOLN | %2 1.00 18.5
8 LOVE j%% 1.008 9.3
37  MCCLAIN |%2 1.00 6d.9

il il T T S el et
2 4 6 § 18 12 14 16 18

Median of Difference Over Background
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Table 2 (Continued)

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

Oklahoma
FACILITY: Production
Median 75¢n
Obsns County Difference Percentile

58 POTTAWATOMIE jre 1.00 12.9
1 UNREPORTED j 2% 1.00 1.8
149 HASKELL R L] 2,00 3.8
74  KAY |xxx2 2.00 114.3
12 TULSA jxxxs 2.69 85.8
23 WASHITA jrzxxe 2.08 2.8
285 CREEK (RAEEE L] 3.08 46.5
31 OKMULGEE IRLELE R 3.08 137.9
115 OSAGE REEEALE S S 4,00 32.8
126 SEMINOLE RELEEEE L 4,00 45.5
4  HUGHES |REEXXRRTRRR 5.50 15.8

———- e e b e S R Al et it S |

3,824 2 4 6 8 18 12 14 16 18 28

Median of Difference Over Background
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Obs

24

31
391
86
13

192
27
75

146

138
84
31

121

2083

103

158

31
115
50
126
12
286
15
21
3N

Copyright American Petroleum Institute
Provided by IHS under license with API

County

HUGHES
UNREPORTED
WASHITA
LOVE
BECKHAM
CARTER
CUSTER
ELLIS
LINCOLN
MAJOR
TEXAS
CADDO
CANADIAN
COAL
GRADY
MURRAY
PONTOTOC
ALFALFA
BLAINE
CLEVELAND
GARVIN
NOBLE
OKMULGEE
OSAGE

POTTAWATOMIE

SEMINOLE
COMANCHE
CREEK
HARPER
LATIMER
STEPHENS

No reproduction or networking permitted without license from IHS

Table 3

Median Background by County
Sequenced by Increasing Median Difference

(Micro-Rems/Hr)

Oklahoma

[ RREXRERLRR
| REEXRXXXRE
jREXEERAXADR
EIZTITITTIT]

| RREXRRRAXKRR

| REEXRERXXLLR

| XEXXRERERRLR

| XXX EXEXRRRLSE
[REXXTRXXERRR
REEELEILL LI LI

| RERRXEXTXTRRR
RIIIEIITITTTY

| RERRXRRERRRZAL
[REZERTXRRRERRS
[RRERREREXRERRAR
EERZTITEITIITH

| RRXERERERERRLS
[XEERTEXTXRRRRLRR

| REXRXXXRRXRERLRR
|REERTTTARALRRLER

| ERERIRREETERRERL
|RREREETRXRTATLIESE
[ERRRTRXRRTREREL
|RRERRTTRARERRLIRL
[XEEXTTTRRRELIRNR
jRREEXTXTTTRIRRNLRS
|EREEREXRTRERRRAREE
jrrEeRTRLERRRRRRRRARS
|RREREXELEXRRKRRXLER
[RxTEREEREERRERLRIRRS
jEEEERERERRERRERLLY

Median Percentile

e s et s R e T

2 4 6 8 18 12 14

16 18 289

Median of Background Readings
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Table 3 (Continued)

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

Oklahoma
75!:!1
Obs County Median Percentile

2 GRANT RAZEZERRS 222222232 2" 19.0 18.9
193 HASKELL [RXEAREXERRARRRRERKLRR 18.8 18.9
556 KINGFISHER [EEREXXERELLXXXXLLRRAL 18.4 1.9
37 MCCLAIN IR RE2232 2322222232223 18.9 18.8
¢ PITTSBURG | RERERRRREXEXRRRREALS 19.8 19.9
181 BEAVER EtR2222 2325222322322 31 11.0 11.¢
79 DEWEY [ R RRRREERRRARRKLRR 11.49 11.8
48 OKLAHOMA | RRERRRRRRRERXRARERIRALS 11.¢@ 11.4.
12 TULSA (Rtiis 232222232232 22 2 11.98 14.9
4 WOODS EXRtEE2 2222222323222 32 11.9 11.8
22 GARFIELD [ REXRRXRXRRRRRRREXAXRRLAR 11.5 13.3
51 WOODWARD [ RERRXRRRRRRAXXRXRRRRRRRAAAR 12.% 12.5
74 KAY | KRR R RRRRRXRERRRARIRE SR 15.8 15.3
18 PAYNE R XXX R AR RRERRARARERRELNS 15.8 15.8

e S el el Dt TEP GU R ORre
2 4 6 8 18 12 14 1le 18 28

Median of Background Readings
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Appendix 1

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

Oklahoma

Average Maximum

Equipment No

Gas P . Faciliti
COMPRESSOR 99 8.97¢9
CRYO UNIT 2 9.088
DEHYDRATOR 27 #.333
FRAC TOWER 20 1.225
INLET SCRUBBER 35 8.206
METER 8 #.687
OTANK 32 7.483
OTHER 17 4,188
PRODUCT LINE 8 5.187
REFRIGERATION 12 g.80¢d
SWEETENER 13 g.000
PTANK 9 4.811
oPUMP 9 33.333
BOTTOMS PUMP 2 12,758
PPUMP 4 143.475
REFLUX PUMP 7 26.114
Production Facilities
FLINE 59 47.618@
MANIFOLD 111 48.827
METER 135 8.652
OTHER 195 44.492
PUMP 271 13.139
SEP 626 38.785
STANK 1012 8.253
VRU 3 g0.000
WPROD 347 9.1448
H/T 358 19.704
SUMP 42 31.048
WTANK 585 45.335
VINJ 9 199.111
WLINE 79 184,934
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FACILITY

GP
GP
GP
GP
GP
GP
Ge
GP
GP
Gp
GP
GP
GP
GP
GP
GP
GP
GP
GP
GP
GP
GP
GP

PROD
PROD
PROD
PROD
PROD
PROD
PROD
PROD
PROD
PROD
PROD
PROD
PROD
PROD
PROD
PROD
PROD
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Appendix 2

Statistical Data on Median Difference over Background

COUNTY

ALFALFA
BECKHANM
BLAINE
CADDO
CANADIAN
CARTER
CREEK
CUSTER
GARVIN
GRADY
KINGFISHER
MAJOR
MURRAY
OKLAHOMA
PITTSBURG
WASHITA
WOODWARD
HASKELL
LATIMER
BEAVER
TEXAS
DEWBY
STEPHENS

ALFALFA
BLAINE
CANADIAN
CARTER
COMANCHE
CUSTER
DEWBY
GARVIN
GRADY
GRANT
HARPER
KINGFISHER
MAJOR
MURRAY
NOBLE
OKLAHOMA
PAYNE

118
140
136
398
12
83
59
156
127
2
15
526
181
18
9
44
18

By Facility and County
{(Micro-Rems/Hr)

Oklahoma

AVERAGE MAXIMUM MINIMUM PCT25

#.333
g.136
2.129
g.000
#.589
g.080
g.0089
2.000
g.080
1.718
6.998
g.080
g.286
g.0d0
g.108
@.g80
1.682
1.750
1.588
1.375
8.978
47.130
19.809
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1.182 83.8
5.929 120.9
14.896 887.8
7.983 268.4
1.583 19.8
#.612 1.
8.322
32.006 98
29.315 994@.
g.800
T 1
14.538 789.
19.772 98
¢.0e0
g.556
10.886 460.
123.222 158
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g.00
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@.00
g.e0
g.09
0.08
8.00
g.00
g.00
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8.08
8.09
1.69
8.25
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0.680
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1.00
g.64
g.0@
8.68
8.5¢
0.00
g.09
g.08
8.068
1.98
g.08
g.08
¢.00
2.00
8.0@
e.00
8.08
3.08
2.00
2.09
13.75
44.0¢0
44.20
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FACILITY

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
PROD
PROD
PROD
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Appendix 2 (Continued)

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

Oklahoma
COUNTY NO AVERAGE MAXIMUM MINIMUM PCT25 MED PCT75
PITTSBURG 40 8.125 1.0 g g.00 8.09 ¢.60
PONTOTOC 31 9.632 135.0 é g.00 g0.00 4.089
STEPHENS 368 17.457 744.0 ) g.00 g.060 4,00
TEXAS 18 8.572 4.5 é 9.00 g.99 @.25
wooDs 4 f.009 2.0 2 .68 g.66 ¢.00
. WOODWARD 17 0.28¢6 2.8 g .60 0.00 g.0@
CADDO 74 7.659 189.80 ] 2.69 é.58 4.00
COAL 8 28.125 183.8 ) g.90 8.5 66.75
BEAVER 173 8.942 5.9 8 .00 1.00 2.008
BECKHAM 9 40.444 313.0 ) g.80 1.0 23.489
CLEVELAND 183 8.553 143.0 g g.00 1.80 3.08
ELLIS 13 2.231 8.0 e g.¢60 1.04 5.60
GARFIELD 22 3.455 20.¢ g g.0d 1.980 4.00
LATIMER 25 g.80¢ 2.8 ) .00 1.04 2.60
LINCOLN 5 4,400 28.9 @ 9.00 1.08 19.5@
LOVE 8 5.480 23.0 ) g.0¢@ 1.09 9.25
MCCLAIN 37 119.784 2148.9 2 @.060 1,00 ¢0.00
POTTAWATOMIE 54 45,3849 119¢6.9 9 .99 1.6 12.9¢
UNREPORTED 1 1.608 1.9 1 1.60 1.¢0 1.99
HASKELL 149 2.02¢ l6.8 @ 1.04 2.69 3.40
KAY 74 85.365 685.9 ) .00 2.80 114.25
TULSA 12 179.583 986.8 ) g.68 2.08 85.75
WASHITA 23 1.783 9.8 g 2.0 2.88 2.08
CREEK 285 100.926 2796.90 ) g.9¢ 3.0 46.50
OKMULGEE 31 228.7174 3786.0 g @.098 3.00 137.08
OSAGE 115 87.113 3391.0 ] 1.90 4.98 32.60
SEMINQLE 126 63.944 888.98 g 1.00 4,00 45.45
HUGHES 4 8.750 19.08 5 5.08 5.58 15.75
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Not for Resale



STD.API/PETRO PUBL 7201-ENGL 1997 EE 0732290 0LOL509 Oyl oA

Appendix 3

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

Oklahoma
COUNTY NO AVERAGE MAXIMUM MINIMUM PCT25 MED PCT75
HUGHES 4 5.9068 - 5.8 5.9 5.8 5.8 5.88
UNREPORTED 1 5.6040 5.8 5.9 5.9 5.9 5.09
WASHITA 24 5.9080 5.8 5.9 5.9 5.0 5.89
LOVE 8 5.7588 7.9 5.8 5.8 5.5 6.75
BECKHAM 31 6.2943 7.8 6.8 6.9 6.9 7.8
CARTER 391 7.8866 15.9 3.2 5.8 6.8 9.08
CUSTER 86 5.2685 10.0 1.4 5.9 6.9 6.4
ELLIS 13 6.8462 9.0 6.0 6.8 6.8 8.49
LINCOLN 5 6.0000 6.9 6.8 6.9 6.8 6.09
MAJOR 182 7.1528 14.9 4.0 5.0 6.8 9.49
TEXAS 27 7.3556 14.0 5.6 5.6 6.5 6.88
CADDO 75 7.5604 13.9 4.0 6.8 7.8 9.949
CANADIAN 146 7.2329 14.9 3.9 6.8 7.8 8.08
COAL 8 7.8008 7.8 7.8 7.8 7.8 7.88
GRADY 138 7.2971 19.0 2.9 5.8 7.8 18.494
MURRAY 84 6.5008 19.9 5.9 6.0 7.8 7.9¢
PONTOTOC 31 6.7419 13.8 4.8 4.8 7.8 19.68
ALFALFA 121 7.5455 11.8 5.8 7.8 8.¢ 8.9
BLAINE 203 8.2246 14.4 2.4 6.9 8.8 16.58
CLEVELAND 183 7.5534 11.8 2.9 7.8 8.8 9.08
GARVIN 158 7.8241 15.0 3.8 6.8 8.9 9.64
NORLE 9 8.000@ 19.0 7.9 7.5 8.d 8.99
OKMULGEE 31 8.8387 14.9 4.9 5.9 8.0 13.98
OSAGE 115 7.6522 15.9 5.9 6.9 3.0 9.09
POTTAWATOMIE 59 7.6880 12.9 5.8 7.8 8.0 8.89
SEMINOLE 126 7.9198 16.0 4.8 5.9 8.@ 9.48
COMANCHE 12 9.9080 9.8 9.0 9.8 9.9 9.909
CREEK 286 9.6853 17.9 4.9 8.9 9.0 11.89
HARPER 15 9.3333 12.5 7.5 7.5 9.8 18.689
LATIMER 217 9.829¢6 14.0 4.4 9.8 9.8 19.90
STEPHENS 311 9.2558 25.8 3.8 5.8 9.9 15.99
GRANT 2 190.0800 16.0 16.9 19.9 19.9 19.69
HASKELL 193 9.8549 12.9 9.9 9.9 10.8 18.99
KINGFISHER 556 9.3201 13.9 5.9 8.0 16.9 19.98
MCCLAIN 37 9.4324 10.8 6.9 9.8 19.0 16.40
PITTSBURG 59 8.6800 19.8 5.9 7.8 19.8 16.0¢
BEAVER 181 18.5856 12.8 8.0 19.6 11.8 11.99
DEWEY 79 9.7595 13.4 5.2 9.9 11.90 11.09
OKLAHOMA 48 18.5625 12.9 9.0 9.0 11.9 11.00
TULSA 12 19.8333 14.9 5.8 7.5 11.8 14.09
WOooDS 4 11.25088 12.8 11.9 11.9 11.9 11.75
GARFIELD 22 11.7727 14.0 19.0 16.9 11.5 13.25
WOODWARD 51 11.8627 12.5 8.9 12.5 12.5 12.589
KAY 74 13.2162 18.9 1.9 10.9 15.8 15.25
PAYNE 18 15.09840 15.8 15.8 15.49 15.4 15.04
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SUMMARY
(Texas)
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
1. Reflux Pumps {GP) 65 UR/hr 295.8 UR/hr
2. Propane Pumps (GP) il 89.5

II. The 123 counties 1in the survey had background levels ranging from very
low (#.3) in Brazoria county to high (13) in Jack county. The detailed
listing is given in Table 3 and Appendix 3.

III. Overall Summary

ITEM No Median 75¢» pect. 98t™ Pct. Max Value

1. Statewide

a. Background 15,138 6.5 8.0 10.0 60
b. Max Reading 15,138 8.9 12.8 32.90 4,138
c. Difference 15,138 6.0 4.8 25.8 4,120
2. Pacility
a. Background
Gas Processing 1496 5.9 7.8 1.8 15
Production 13642 7.0 8.8 1.0 60
b. Max Reading
Gas Processing 1496 7.9 15.8 70.8 3,808
Production 13642 8.9 12.9 30.8 4,130
c. Difference
Gas Processing 1496 g.0 6.9 65.8 2,985
Production 13642 a.4d 3.9 22.0 4,120

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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Table 1

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

(Micro-Rems/Hr)

Texas

FACILITY: Gas Processing

Equipment

COMPRESSOR
CRYO UNIT
DEHYDRATOR
FRAC TOWER
INLET SCRUBBER
METER

OTANK
REFRIGERATION
SWEETENER
OTHER

OPUMP

BOTTOMS PUMP
PTANK

PRODUCT LINE
PPUMP

REFLUX PUMP

FACILITY:

FLINE
MANIFOLD
METER
OTHER
pPUMP
SEP
STANK
SuMp
VRU
WINJ
WOTHER
WPROD
H/T
WLINE
WTANK

No reproduction or networking permitted without license from IHS
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Table 2

Median Difference Over Background by County

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

Texas

FACILITY: Gas Processing

County

ANDREWS
BORDEN
BRAZORIA
CAMERON
COCHRAN
COKE
COLGRADO
CROCKETT
CULBERSON
DAWSON
ECTOR
GALVESTON
GRAY
HARDIN
HOCKLEY
HOWARD
KENT
LAVACA
LIBERTY
LOVING
MARTIN
MATAGORDA
MONTAGUE
MONTGOMERY
ORANGE
PANOLA
PECOS
REAGAN
REEVES
SMITH
UNREPORTED
UPTON

VAN ZANDT
WARD
WICHITA
WINKLER
woOoD
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Table 2 (Continued)

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

Texas

FACILITY: Gas Processing

Median 75¢n
Obsns County Difference Percentile
129 YOAKUM | 0.00 9.9
12 ZAPATA | g.00 0.8
4 ANDERSON i p.50 1.8
17 CHEROKEE | 1.008 1.0
7 FORT BEND | 1.89 14.9
7 FREESTONE I 1.808 4.0
28 GRAYSON | 1.980 2.8
38 SHACKLEFORD } 1.60 45.9
3 SHERMAN ! 1.89 2.8
1@ HARRISON | 1.75 2.8
10 GREGG | 2.00 3.8
31 WALLER I 2.09 241.9
21 CRANE | ® 3.068 69.9
49 HANSPORD |2 3.008 52.8
2 MARION | ® 3.08 3.8
10 OCHILTREE It 3.60 3.3
53 RUSK |® 3.60 4.9
1 AUSTIN | # 4.90 4.0
27 HARRIS | * 4,08 199.9
2 SAN PATRICIO | ® 4,20 8.4
12 CHAMBERS |® 6.08 267.8
5 NACOGDOCHBS |t 7.60 199.5
45 STEPHENS (] _ 7.88 l6.8
1 MIDLAND |22 8.7@ 8.7
29 CARSON jxe 19.98 43.5
3 KARNES K13 13.29 13.2
1 JONES |#a22 18.88 18.9
18 JACKSON RALL L 30.49 61.8
6 JIM WELLS jREeeRRALRL 49.78 294.9
9 BROOKS RALLLALEEL LS 65.00 165.8
4 REFUGIO jRRERRLRTXLTLRES 75.58 465.5
3 KENEDY | REXXRTRRTXRLLTLL 8l1.8@ 191.9
56 KLEBERG | REREARRRRXEXRRRRRARRRELE 116.680 195.8
4 CALHOUN JEXRRRXRRLXXLERARERRALRIARERRRER 143_3’ 224.8
e L B e e e D o
1496 20 40 690 89 1900 120 149

Median of Difference Over Background
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34
1161
45
63
73
36
173
88
176
45
56
265
278
111
118
18
582
13
181
53
31
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19
342
195
937
181
25
24
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ANDERSON
ANDREWS
AUSTIN
BORDEN
BRAZORIA
BURLESON
CALDWELL
COCHRAN
COKE
COLORADO
COCKE
CRANE
CROCKETT
CULBERSON
DAWSON
DUVAL
ECTOR
EDWARDS
FISHER
FOARD
FRIO
GAINES
GARZA
GLASSCOCK
GRAYSON
GREGG
HARDIN
HARRISON
HASKELL
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Table 2 {(Continuad)

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

Texas

FACILITY: Production

Median 75¢€n
Difference Percentile

| g.6 1.9
! 8.8 1.8
i ) 3.9
| 8.9 g.a
| 6.0 é.9
| 8.9 1.8
! 0.8 8.4
I 8.9 8.0
I é4.0 5.8
! g.90 g.o
! é.98 4.8
| 6.0 3.8
| 8.0 1.3
! a.9 8.0
| 8.8 8.9
| 8.9 13.9
| 8.9 3.6
| 8.e 6.9
I g.9 1.0
| 8.9 g.9
I 6.8 #.90
| 8.9 4.5
I 8.0 g.8
| 8.0 8.8
f é.9 21.8
| 3.9 2.8
I 8.9 3.2
| 8.9 2.8
| 8.8 8.8

e T Sttt SEER DY ST
20 40 60 86 104 120 1490 160 180 280

Median of Difference Over Background
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Table 2 (Continued)

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

Texas
FACILITY: Production
Median 75¢n
Obsns County Diftference Percentile

22 HEMPHILL | 2.0 g.0
187 HOCKLEY { .48 6.9
413 HOWARD | 6.8 2.0
48 IRION i 2.8 11.8
79 JEFFERSON | .8 2.2
62 KING | 0.8 8.9
211 LAVACA [ 0.0 g.a
40 LIBERTY | 2.9 8.8
28 LIPSCOMB ! 6.9 1.9
99 LOVING | .8 1.8
44 MARTIN | é.8 .8
45 MCMULLEN | 2.9 .8
149 MIDLAND | 9.8 11.8
284 MONTAGUE ] 8.0 3.9
14 NOLAN | f.0 18.98
389 PECOS | 6.8 13.9
3 RAINS | g.o0 8.0
88 REAGAN | g.o 7.8
98 REEVES I 8.9 2.8
21 RUNNELS | 8.9 0.8
291 RUSK | .98 é.9
13 SAN PATRICIO I 2.0 9.4
21 SCHLRICHER | g.8 g.8
52 SCURRY | g.9 0.9
17 STARR | 6.0 18.5
121 STONEWALL | .9 1.9
13 TAYLOR | 0.9 3.0
3 TERRELL i g.9 .o
61 TITUS | 2.9 g.8
14 TOM GREEN ] 0.0 9.3
388 UNREPORTED { 8.0 3.8
12 UPSHUR ] 6.0 9.9
15 VAL VERDE | 0.0 9.0
11 VAN ZANDT | 8.8 1.8
44 WALLER | d.0 5.9
243 WARD | 8.0 6.0

B Ty e St ot DT ST TR
20 40 o0 8@ 160 120 140 le68 188
Median of Difference Over Background
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Table 2 {(Continued)

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

- Texas

FACILITY: Production

Median 75¢h

Obsns County Difference Percentile

126
245
1201
14
24
34
63
51
238
181
11
163
138
197
87
23
33
94
46
2
31
39
45
223
314

25
149
35

182

32
32
97
39

17¢
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WINKLER
WooD
YOAKUM
ZAPATA
HOUSTON
BAYLOR
CHEROKEE
FREESTONE
HANSFORD
HUTCHINSON
KARNES
MONTGOMERY
PANOLA
FRANKLIN
HARRIS
HARTLEY
MARION
OCHILTRER
SHACKLEFORD
SHERMAN
WICHITA
WISE
JACKSON
ROBERTS
GRAY
ORANGE
SMITH
UPTON
WHEELER
WILLACY
CARSON
GALVESTON
JACK
NACOGDOCHES
WHARTON
CHAMBERS
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Table 2 (Continued)

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

Texas
FACILITY: Production

Median 75%n
Obsns County Difference Percenti
4 KENT | x 6.5 21.4
17 MATAGORDA I 7.8 c¢.0
9 POLK | % 7.8 15.8
65 THROCKMORTON |*t 8.9 29.5
76 YOUNG 2% 8.0 43.3
11 JONES jx2 9.9 94.8
65 FORT BEND | 2% 12.¢ 67.8
134 HIDALGO (R L 12.5 54.9
1 JIM HOGG (R 15.8 15.8
13 KAUFMAN |rexEERe 33.98 45.9
12 STEPHENS |reeesee 35.80 82.5
2 REFUGIO jRRtERRRRS 44.5 46.4
86 BROOKS |EREXEAREY 47.0 86.9
33 NUECES | ERRXRRRRRER 55.9 85.4¢
26 JIM WELLS [EXRTXXEREXRL 66.0 186.5
86 KENBEDY jEEERERTXNLRLL 65.9 173.8
39 KLEBERG RALEEES R L 76.08 142.9
13 ATASCOSA jREERRERETRITLIRES 78.6 197.5
5 CALHOUN ‘tttttttttttttttttt 91.0 266.8
3 VILBARGER jRERRZZRRRRERRLRRRL 92.8 253.3
4 MITCHELL |tttttttttttttttlttttttttttttttt!tttttttt!ttttttttt 252.5 267.9

e T e s et T e
20 40 69 88 100 120 140 160 180 208 220 249

Median of Difference Over Background
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Obs

93
147
79
182
117
18
173
14
33
104
39
47
15
5
-3
95
182
13
114
44
63
89
95
183
33
9
14
159
1330
26
6l
32
1204
36
195
292
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County

BRAZORIA
HOCKLEY
JEFFERSON
WILLACY
VAN ZANDT
CAMERON
CALDWELL
KARNES
GALVESTON
HARDIN
VISE
LIBERTY
SAN PATRICIO
KENT
WILBARGER
BROOKS
CHAMBERS
EDWARDS
HARRIS
IRION
JACKSON
KENEDY
KLEBERG
MONTGOMERY
NUECES
POLK

TOM GREEN
WINKLER
YOAKUM
ZAPATA
TITUS

JIM WELLS
ANDREWS
BURLESON
COLORADO
CRANE

No reproduction or networking permitted without license from IHS

Table 3

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

Texas

| %

| %

| %

jxs

Eiil

|REXXXR
|REXERERS
EIIITIT L
[AEEERRXRE
E1332133
EIIIETTT
|tEtEREREL
E333132131
[REERERARLE
|REXRERRLLS
REFIZETIL T
|REEEEXRRLR
jRERERRERLSE
|REATIRRTRE
|2eRERRRRRSE
|EERRRRRRRS
|a2xaxeRees
|RETEERRLRSL
K3z 2332132
EIZITITTELL
EXEIEITITI
EIZZTIEITT
jrEERERRRNL
|sExERTRERS
EIIITEITITT
EI2TTITTEL
|REEEXTXERTR
|REXRRTRTARNLE
RIZETITIZTTI N
jEEERXRRTTRLE
| kEXEXXXXLERR
e e antd D D e

2 4 6 8 18 12 14 16 18 2@
Median of Background Level

Not for Resale

Median

8.3¢8
d.48
g.7¢
#.98
2.00
2.98
3.98
3.9%
4.00
4.90
4.08
4.58
4.5@
4.89
4.80
5.68
5.08
5.90
5.08
5.0
5.88
5.98
5.88
5.0
5.68
5.08
5.98
5.09
5.00
5.8
5.28
5.58
6.08
6.88
6.0@
6.68

75th
Percentile
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Table 3 (Continued)

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

Texas
75=n
Obs County Median Percentile

301 CROCKETT RAE AL L] 6.00 7.8
119 DAWSON | RXXRRRRRRRER 6.00 7.8
568 ECTOR |EXEXXXEXTALE 6.08 7.8
58 FREESTONE JREXXXZANRALL 6.08 7.9
31 FRIO [REXRERRERLLR 6.08 6.0
297 GAINES |REEEXXXIRXLL 6.00 6.8
134 HIDALGO [REXXERRXARRL 6.88 6.9
12 JONES |RREXXRRIRERR 6.80 6.8
188 LOVING [REXXEXRARERL 6.080 - 7.8
17 STARR REELLEELLLE R 6.00 6.0
3 TERRELL | xrETTRRRELRL 6.00 6.8
65 THROCKMORTON |RRRREERARRLS 6.60 7.8
366 UNREPORTED jREXTERERLALL 6.008 7.8
15 VAL VERDE [ XXRRXTXXRERR 6.00 7.8
75 WALLER RERLLEELLLE L 6.08 9.9
S WHARTON [ REXRXARRRRLL 6.08@ 6.5
35 WHEELER | RXEXEXXXRRLL 6.68 6.8
72 FORT BEND |RERXXEIRRLLLS 6.58 8.8
245 LAVACA |EEERRERRRRRLE 6.58 6.5
344 RUSK |REERTRITARTLNL 6.8¢ 8.8
13 ATASCOSA | #EX2EERRRATRLL 7.80 8.8
89 COCHRAN [XEERRTTRRRTLLL 7.08 8.8
116 CULBERSON | EERRRERERARERE 7.00 8.8
18 DUVAL [REERERRTRIRRRE 7.48 1.8
24 HASKELL JERRRERRERAALLL 7.09 7.8
424 HOWARD [xEeRRtERRRRLRL 7.08 8.8
56 MARTIN lttttttttttttlt 7_9' 8.8
19 MATAGORDA |RERTETTIRLIRLR 7.00 8.8
103 REBVES |REREERRRRRRELR 7.08 8.8
6 RBFUGIO jREXRRREXNLEIRLE 7.680 7.8
84 SHACKLEFORD | REEXRRRRRRLERS 7.08 8.9
57 STEPHENS |REERRRRTERTRALLL 7.88 19.9
12 UPSHUR | RXRRERRXRETENS 7.00 8.9
262 WARD |tttttttttttttt 7.'ﬂ 8.0
346 WOOD REAREEELELELE 7.88 8.8
16 YOUNG [tttttttttti!tt 1.80 7.0
68 BORDEN lttttttt*tttttt*t 8.9“ 9.0

e D el bt Skl ST TR

2 4 6 8 10 12 14 16 18 28
Median of Background Level
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Obs

80
56
181
19
327
947
22
24

62
35
150

289
318

21
21
121
13
46
38

342
223
35
181
132
33
34
177
53
197
13
45
44

Copyright American Petroleum Institute
Provided by IHS under license with API

County

CHEROKEE
COOKE
FISHER
GARZA
GRAY
GREGG
HEMPHILL
HOUSTON
JIM HOGG
KING
MARION
MIDLAND
MITCHELL
MONTAGUE
ORANGE
PECOS
RAINS
RUNNELS
SCHLEICHER
STONEWALL
TAYLOR
AUSTIN
ANDERSON
CALHOUN
GLASSCOCK
GRAYSON
HARRISON
HUTCHINSON
PANOLA
SMITH
BAYLOR
COKE
FOARD
FRANKLIN
KAUFMAN
MCMULLEN
NACOGDOCHES

No reproduction or networking permitted without license from IHS

Table 3 (Continued)

Median Background by County

Sequenced by Increasing Median Difference

(Micro-Rems/Hr)

Texas

| XRERARERERRERLRR
|tttttttt8lt!#***
| EXERXRRARTRXREXKL
| REEXXRXXRRXRRLRE
]tt!tttttttttttt*
| RBXXXERRLXERRLRR
'lttttt*ttttt*ttt
,tttttttttttttttt
| XERXRXERRXRXRXLXE
Itttttttttttttttt
I*tt*tt*t*ttttt*t
| REXREXRRRTRTLLRE
[ttttittttttttttt
| XEXRREXTRXTRRELR
|tttttttttttttttt
| XRXXXRREXXTRXRRR
ltttttt*ttttttttt
|RREERTERRTIRRENLR
'ttt*ttttt!ittttt
|2xaszeeanLeRRLLL
| REXRRXRARREXEXLR
|ttttttttttttttttt
|tttt!!tttttttttttt
|!tttttttt!tttttt*t
‘t!tttt*ttttttttttt
| REEERRXTXRRXRRIRRE
'ttttt!ttttttttt*tt
[EREERRRERLERRRRERS
ERIEITTIITTT SR TTE I3
|ttttttttttt*tttttt
|tttttt*ttttttttttttt
| RRERRREREREXRREXNERL
|tttt!ttttttttttttttt
| RRERRRXRRERXRRTARRRE
| RERRRRREXRELARRRRNRDS
|tttt!tlttttttttttttt
'it*ttttt!ttt*ttttttt
e D e L et R S et et
2 4 6 8 18 12 14 16 18
Median of Background Level

-1RqQ.

Not for Resale

75¢n
Median Percentile

8.00 9.8
8.ed 8.8
8.09 9.9
8.0¢0 8.8
8.08 9.4
8.08 9.8
8.080 9.8
8.00 8.0
8.99 8.d
8.08 8.3
8.00 1.0
8.48 9.9
8.00 12.5
8.08 1.9
8.00 8.6
8.00 9.4
8.00 9.0
8.00 8.8
8.00 19.9
8.00 9.0
8.90 8.0
8.59 9.9
9.08 9.0
9.68 9.9
9.00 1.9
9.69 10.¢
9.00 14.0
9.49¢ 9.8
9.09 18.9
9.08 9.0
18.080 14.8
16.80 19.9
18.09 18.8
14.09 1.0
10.09 1.9
16.68 16.9
16.68 13.4



STD.API/PETRO PUBL ?7L01-ENGL 1997 B 0732290 0OLOL524 3585 MM

Table 3 (Continued)

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

. Texas

75:!1

Obs County Median Percentile
14 NOLAN [EEEEERARREXRKRARKERER 19.60 18.9
91 REACAN | RRXXXZXXRRXXXXRZRALL 19.08 198.9
223 ROBERTS [EEEXXXXRXXLXIRLRLLRER 10.09 13.9
52 SCURRY REEEEE2 222222222222 18.40 19.8
158 UPTON [ ARXEXXRXRRRXIRRXXREER 19.98 11.8
32 WICHITA Ri333222332233 282222 10.00 13.8
61 CARSON REE2E232232323 823232322 11.090 15.8
278 HANSFORD | RRRERTZXRLRAXRXLRRRRES 11.469 12.8
23 HARTLEY | AR RERERRRERERRRELRS 11.00 11.9@
28 LIPSCOMB RAREE R332 2222332232222 35 12.08 14.3
194 OCHILTREE JERRRRRERRXRRERRRERXRRARS 12.988 12.9
5 SHERMAN IR 22222232222 2222222222 12.980 12.5
97 JACK [REERREERERRRRRERNRERLERLLS 13.08 16.8

T TR R it il Sttt Sttt Sttt Stk el
2 4 6 8 18 12 14 16 18
Median of Background Level
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SUMMARY
(Texas Regional Break-out)

I. Regional Breakouts

The counties surveyed in Texas were grouped into three regions based
upon their tendency to have similar radiation properties and their

geographical proximity. These regions are the coastal crescent, the
northern crescent and the central/western areas. Figure 1 shows the

groupings and Figures 2-7 show the county details by facility.
Background data and maps can be found in the Texas report on the
combined counties.

11. BEquipment Readings By Region.
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%» Percentile

Coastal Region

1. Reflux Pumps (GP) 145 UR/hr 295.8 uR/hr
2. Bottoms Pump (GP) 77 125.5
3. Other Pumps (GP) 45.8 145.9
4. Flow Line (PROD) 45.5 114.8
Northern Region
1. Water Line (PROD) 4.9 168.8
2. Reflux Pumps (GP) 38.5 154.3
Western Region
1. Product Line (GP) 88.9 180.9
2. Propane Pump (GP) 61.4 79.5
I11. Overall Summary By Region
ITEM No Median 75¢n pct. 90t™ Pct. Max Value
1. Background
a. Coastal Region 2567 5.8 6.8 7.9 25.8
b. Northern Region 4927 8.8 16.9 12.4 25.8
c. Western Region 7278 6.0 8.8 9.9 23.8

Copyright American Petroleum Institute . 19 1_
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2. Difference Over Background - Gas Processing Facilities

a.
b.
c.

SUMMARY (Continued)

(Texas Regional Break-out)

ITEM No

Coastal Region 449
Nozthern Region 492
Western Region 497

Median

a.e 42.
1.9
a.8

3. Difference Over Background - Production Facilities

oM

NOTES:

Coastal Region 2118
Northern Region 4435
Western Region 6781
Difference

1.9
1.8
g.0

.

All data are measured in micro-rems/hr

No reproduction or networking permitted without license from IHS
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Not for Resale

75¢n pct, 98t™ pct.

2.8 145.0
4.0 32.4
1.9 16.9

Max Value

2495.9
2985.8
820.40

3496.0
3785.9
4126.9
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Table 4
Difference of Maximum Reading over Background by Eguipment
Sequenced by Increasing Median Difference
(Micro-Rems/Hr)

Texas Coastal Crescent

FACILITY: Gas Processing

Median 75¢n
Obsns Equipment i Difference Percentile
!
34 COMPRESSOR I #.99 9.49
S CRYO UNIT [ g.00 g.88
25 DEHYDRATOR [ 8.08 1.58
43 INLET SCRUBBER I 8.40 8.8
S METER | g.00 76.8
5@ OTANK | g.00 23.5
34 SWEETENER ! 8.40 6.0
28 FRAC TOWER I 1.09 88.75
28 REFRIGERATION I 1.58 42.560
34 PRODUCT LINE 1% 2.58 36.25
46 OTHER | % 3.58 65.88
7 PTANK jRxx 14,00 48.10
21 PPUMP fRERAER 30.48 124.5@
48 OPUMP PRXRARRLLER 45,980 145.0¢
2 BOTTOMS PUMP [ EXXXXRRRRXARRRE 77.25 125.58
Ji REFLUX PUMP Ri2 2228232223233 32222322 2232 145.53 295.88
449 L et il DT TPy R
20 49 60 8@ 180 120 1490
Median of Difference over Background
FACILITY: Production
94 H/T ! p.08 3.40
39 METER | #.68 4.99
73 PUMP [ g.69 3.85
389 STANK I g.98@ 5.80
3 WINJ I 8.008 2,38
2 WOTHER | é.60 g.80
189 WPROD | g.00 0.08
191 MANIFOLD | 1.68 28.60
117 OTHER I 1.00 9.00
233 WTANK | 1.69 10.@8
22 WLINE |* 3.00 57.50
659 SEP | * 3.00 25.78
17 SumMp %% 6.990 15.88
114 FLINE RELLLLELE 45.50 114.75
2118 et it it S Sttt S

20 40 60 86 100 120 148
Median of Difference over Background

Copyright American Petroleum Institute - 200-
Provided by IHS under license with API

No reproduction or networking permitted without license from IHS Not for Resale



STD-API/PETRO PUBL 7101-ENGL 1997 WM 0732290 DLOL535 133 =M

Table S
Difference of Maximum Reading over Background by Equipment
Sequenced by Increasing Median Difference
(Micro-Rems/Hr)

Texas Northern Crescent

FACILITY: Gas Processing

Median 75¢en
Obsns Equipment Difference Percentile

60 CCMPRESSOR ! .o 2.8
41 FRAC TOWER ! 2.4 #.2
198 INLET SCRUBBER ! g.a 1.0
7 METER | .8 96.8
18 REFRIGERATION | ¢.a 3.8
28 SWEETENER ! .0 6.0
15 CRYO UNIT I 1.0 2.8
45 DEHYDRATOR L% 2.8 3.8
24 OTANK [ * 2.0 16.8
58 OTHER | %% 3.8 7.5
19 BOTTOMS PUMP | x% 3.5 18.8
34 oPUMP fx 4.5 41.3
7 PPUMP [xxx 5.8 48.9
11 PTANK [Rxx 2t 5.9 31.8
1¢ PRODUCT LINE RELEA L 12.8 35.0
16 REFLUX PUMP IRAALELELELELELEE S 38.5 154.3

432 e=ee- R ettt S T PR

18 28 38 44 50
Median of Difference over Backgzround
FACILITY: Production
I

318@ MANIFOLD | g.0 i.0
2 METER | @.9 g.9
198 OTHER I g.8 2.8
321 PUMP ! 7.0 2.8
922 STANK i 8.8 2.8
17 SUMP | .9 1.5
3 VRU ( g.8 8.0
313 WPROD ] g.9 2.8
1672 SEP | * 1.8 4.0
379 H/T | % 2.8 l10.8
28 FLINE | ®% 3.9 59.8
836 WTANK jx% 4.0 14.0
13 WINJ [*%% 5.9 59.0
__2_8- WLINE IREEE SRS E AR 2RSS 4g.g 168.3

4435  ce=ea L L A EEE LY L LY T

18 28 39 49 58
Median of Difference over Background

Copyright American Petroleum Institute - 20 1 -
Provided by IHS under license with API
No reproduction or networking permitted without license from IHS Not for Resale



vSTD-API/PETRO PUBL 7LO0L-ENGL 1997 @R 0732290 O0LO153L 077 M

Table 6
Difference of Maximum Reading over Background by Equipment
Sequenced by Increasing Median Difference
(Micro-Rems/Hr)

Texas Central/Western Region

FACILITY: Gas Processing

Median 75%n
Obsns  Eguipment Difference Percentile

68 COMPRESSOR l g.8 8.0
3@ DEHYDRATOR ! e.e .9
58 FRAC TOWER | e.9 4.5
65 INLET SCRUBBER | £.8 3.0
280 METER l @.0 1.1
25 CTANK ! 8.8 16.5
73 OTHER I 2.8 6.8
35 REFRIGERATION | 2.0 8.8
55 SWEETENER | 2.8 8.0
19 OPUMP I % 1.3 17.5
7 CRYO UNIT P % 1.6 6.8
3 PTANK | %% 4.0 31.8
2 BOTTOMS PUMP [REXR 8.8 16.8
12 REFLUX PUMP jrEX XXX XNL 19.5 468.3
13 PPUMP IR R R R XX R R IR AR R AR 61-0 79.5
8 PRODUCT LINE l*tt****t*t***t****t*******t***tt**ttt**t**t 88.3 lsg.g

4497  eeeea ekl St LA LD L EEL It e e L P P

18 20 38 48 S9 62 78 8@

MEDIAN OF DIFF
FACILITY: Production

886 FLINE I 8.9 8.9
503 H/T ! 8.9 5.8
689 MANIFOLD | g.8 8.0
14 METER I g.0 0.8
:483 OTHER | 8.0 1.0
/233 PUMP | g.0 8.6
1711 SEP I 8.9 5.0
1544 STANK ! .8 1.7
92 SUMP I 8.8 #.8
51 VRU | 2.0 g.e
21 WINJ I g.0 8.9
28 WLINE I g.0 1.7
179 WPROD | 8.9 8.8
435 WTANK | % 1.8 9.8

6781 @ eeees LR LR Bt 2t L R T L P T Y ettt Sttt 2

19 28 38 40 50 66 706 8@
Median of Difference over Background
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Table 7

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

Texas Coastal Crescent

FACILITY: Gas Processing

Median 75¢&n
Obsns County Difference Percentile

21 BRAZORIA

|
| g.8 a.o
18 CAMERON [ g.e e.e
158 COLORADO I 0.9 2.8
1 GALVESTON ! g.9 8.9
3 HARDIN | 9.0 8.8
34 LAVACA ! 8.2 g.e
7 LIBERTY [ 8.9 1.3
2 MATAGORDA ! 6.0 @.9
29 MONTGOMERY ! 8.9 2.8
6 ORANGE | g.9 3.8
12 ZAPATA [ é.9 @.9
7 FORT BEND ( 1.9 14.9
31 WALLER I 2.8 241.0
1 AUSTIN % 4.9 4.9
27 HARRIS i 4.8 19e8.9
2 SAN PATRICIO |* 4.2 8.4
12 CHAMBERS I % 6.0 267.8
3 KARNES [ X2 13.2 13.2
18 JACKSON [XxXXLR 36.4 61.8
6 JIM WELLS RALLALLLL L 49.7 294.9
9 BROOKS RS LS AL 65.0 165.¢
4 REFUGIO [XrXERRTLLIXTLLL 75.5 465.5
3 KENEDY RXREREXRLLXXRREL 81.98 191.9
56 KLEBERG [EEXREXXRXARTARRRRRRRLR 118. 195.8
4 CALHOUN [ RE RN R XA RREERRRRRRRRRY 143.8 224.3

e e L T ey G ap———

20 49 o0 80 106 128 149

Median of Difference over Baékground
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Table 7 (Continued)

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

FACILITY: Precduction

Median 75¢n
Obsns County Difference Percentile
45 AUSTIN | 8.0 3.0
72 BRAZORIA ! g.9 8.9
36 BURLESON I g.e 1.8
173 CALDWELL ! 8.0 g.4
45 COLORADO ! ) é.8
18 DUVAL ! 6.8 13.8
31 FRIO | 8.9 g.8
11 HARDIN | .9 3.2
79 JEFFERSON | .9 2.2
211 LAVACA l g.a 6.q
40 LIBERTY ! .9 g.8
45 MCMULLEN I .9 8.8
13 SAN PATRICIOQI 6.0 8.4
17 STARR } g.9 18.5
44 WALLER | 8.4 5.8
14 ZAPATA I 2.8 g.e
11 KARNES | 1.8 16.5
163 MONTGOMERY - | * 1.8 6.8
87 HARRIS [® 2.9 8.8
45 JACKSON [ *% 3.8 5.9
3 ORANGE 2% 4.8 7.8
182 WILLACY jx2 4.1 25.2
32 GALVESTON RE L 5.6 31.6
5 WHARTON | 2% 6.0 17.5
178 CHAMBERS jres 6.1 25.3
17 MATAGORDA  |**x% 7.8 50.8
3 POLK IRA L L 7.8 15.0
65 FORT BEND  |*texz2 12.¢ 67.8
134 HIDALGO k11131 12.5 54.8
1 JIM HOGG EALEELL L 15.9 15.¢6
2 REFUGIO |tttttttttttttttt**tttt 44.5 46 .9
86 BROOKS | EEXREERRXETXRRRRERRERLLR 47.0 86.0
33 NUECES | REREERREXARLERRRRERRRARAREILRS 55.8 85.0
26 JIM WELLS | REREXRRRRE XXX REXTLLERRRE LS c8.0 186.5
86 KENEDY |tttttttttt*t*tttttttltttttttt 55.0 173.8
39 KLEBERG JEERRRERRRERAKXERRRELIXRNERERRRRTRRRRNEAAS 16.8 142.8
13 ATASCOSA |tttttt*t*tt*!ttttttt*t*ttt*tt!ttttttttt 78.8 137.5
) CALHOUN ]ttt*t*!*ttttt***tt*tttttttttttt*ttttttttttt*tgl‘ﬂ 266.9

----- T L S BT TS S
18 28 3@ 46 58 c¢ 7 8@ 98
Median of Difference over Background
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Table 8

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

Texas Northern Crescent

FACILITY: Gas Processing

Median 15&n
Obsns County Difference Percentile
13 GRAY I a.a9 g.8
5 MONTAGUE I g.0@ 2.9
2 PANOLA ! g9.080 g.0
8 SMITH I g.99 4.8
66 VAN ZANDT | d.80 .8
1 WICHITA | g.o8¢d g9.d
§5 WOCD | 9.00 8.4
4 ANDERSON | * 8.508 1.8
17 CHEROKEE fx% l.00 1.8
7 FREESTONE | x% l.80 4.9
28 GRAYSON jxx 1.04 2.0
38 SHACKLEFORD | %% 1.060 45.4@
3 SHERMAN {x% 1.8¢0 2.8
18 HARRISON | x%% 1.75 2.8
18 GREGG | xxxx 2.00 3.9
48 HANSFORD | ¥x %2kt 3.88 52.8
2 MARION [RExktn 3.400 3.8
18 OCHILTREE jRxx2 X2 3.80 3.3
53 RUSK jRxXXEL 3.00 4.8
S NACOGDOCHES [RXTTXXAXATTIRE 7.89 199.5
45 STEPHENS (REAAESREEEERE L) 7.08 16.5
29 CARSON |**ttttttttt*tttt**t* la.gﬂ 43_5
l JQNES |tttttt*t****t*tttt*t**ttitttttttt*tt la.gﬂ 18.9

et R e DTt E TIur SE SRR
2 4 6 8 18 12 14 16 18 29

Median of Difference over Background

-205-

Copyright American Petroleum Institute
Provided by IHS under license with API
No reproduction or networking permitted without license from IHS Not for Resale



STD.API/PETRO PUBL 71L0L-ENGL 1997 ¥ 0732290 0Ob01540 5T0 EM

Table 8 (Continued)

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

Texas Northern Crescent

FACILITY: Producticn

Median 75¢R

Obsns County Difference Percentile

[

34 ANDERSON J g.09 1.8
56 COOKE ! g.40 4.8
53 FOARD I 9.60 8.8
195 GRAYSON | .00 21.8
937 GREGG I 9.08 2.0
25 HARRISON | g.08a 2.9
24 HASKELL i 6.8¢ 8.8
22 HEMPHILL | 0.60 g.0
62 KING | g.09 8.0
28 LIPSCOMB J g.0a 1.9
284 MONTAGUE ! 2.60 3.8
3 RAINS J 0.08 g.8
291 RUSK I g.00 é.0
121 STONEWALL | p.gg 1.8
61 TITUS 1 2.89 8.9
12 UPSHUR | g.00 8.0
11 VAN ZANDT | ¢.09 1.9
245 WOOD | ?.69 3.9
24 HOUSTON ! 2.59 1.0
34 BAYLOR | * 1.90 26.0
63 CHEROKEE | * 1.80 2.8
51 FREESTONE | ® 1.d0 4.9
238 HANSFORD | % 1.09 3.0
181 HUTCHINSON R 1.08 9.0
138 PANOLA | ® 1.069 5.0
197 FRANKLIN (R 2.69 10.9
23 HARTLEY |z 2.88 2.0
33 MARION | % 2.00 18.5
94 OCHILTREE | 2.00 3.0
46 SHACKLEFORD | ® 2.09 7.3
2 SHERMAN |® 2.00 2.9
31 VWICHITA |z 2.08 67.0
39 VWISE | 2.80 4.8

Median of Difference over Background
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Table 8 (Continued)

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

Texas Northern Crescent

FACILITY: Production

Median 158n
Obsns County Difference Percentile
223 ROBERTS Xt 3.8 26.8
314 GRAY fre 4.09 14.8
25 SMITH jxx 4.00 43.0
35 WHEELER %% ’ 4.00 8.8
32 CARSON % 4,54 9.8
97 JACK | %% 5.00 56.8
39 NACOGDOCHES R e 6.00 5d.8
65 THROCKMORTON [ XExx 8.08@ 29.5
76  YOUNG [Xxx% 8.4¢ 43.3
11 JONES JRERER 9.460 94.8
13 KAUFMAN [RRREXXXXXLATTIRS 33.480 45.8
12 STEPHENS jEEXTXXRTXREARLARL 35.68 82.5
3 WILBARGER |ttttttx*tttttttttttttttt*t/ /tttttt* 92.53 253.3
----- ettt LTS Ty S S

18 286 3¢ 48 59 88 98

Median of Difference over Background
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Table 9

Medizn Difference Over Backgrouné by County
3-juenced by Increasing Median Difference
(Micro-Rems/Hr)

Texas Central/Western Region

FACILITY: Gas Processing

Median 75¢n

Obsns County Difference Percentile

183

ANDREWS | 8.8 2.8

5 BORDEN ! g.9 6.9
1  COCHRAN I @.8 2.0
1 COKE ! g.8 2.8
23 CROCKETT I 6.0 14.0
5 CULBERSON ] .9 8.5
1 DAWSON J 6.9 2.8
66 ECTOR ] 8.0 2.5
48  HOCKLEY | .o 8.2
11  HOWARD f .o 6.0
1 KENT | 2.8 2.8
1 LOVING i g.2 6.8
12 MARTIN | g.8 6.9
9 PECOS ! 8.0 2.9
3 REAGAN ! 8.2 g.8
5 REEVES I 8.8 2.5
1 UPTON ! 6.8 8.9
19 WARD J 8.8 73.0
33 WINKLER ! .8 g.8
129 YOAKUM ! 8.0 9.8
27  CRANE | REERXR 3.8 69.0
1 MIDLAND IREERREEE RSS2 22222 8.7 8.7

e L e i it TR
2 4 6 8 16 12 14 16 18 28

Median of Difference over Background
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Table 9 {(Continued)

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

Texas Central/Western Region

FACILITY: Production

Median 75¢n

Obsns County Difference Percentile

1181 ANDREWS
63 BORDEN
88 COCHRAN
176 COKE
265 CRANE
278 CROCKETT
111 CULBERSON
118 DAWSON
562 ECTOR
13 EDWARDS
181 FISHER
297 GAINES
19 GARZA
342 GLASSCOCK
187 HOCKLEY
413 HOWARD
48 IRION
93 LOVING
44 MARTIN
149 MIDLAND
14 NOLAN
389 PECOS
88 REAGAN
58 REEVES
21 RUNNELS
21 SCHLEICHER
52 SCURRY
13 TAYLOR
3 TERRELL
14 TOM GREEN
15 VAL VERDE
243 WARD
126 WINKLER
1201 YOAKUM
149 UPTON | ®
4 KENT R
4 MITCHELL |**t*t*t*t**tt*t*tttttttt*/ /t!t*tttttttttttt
e L e e attd A At St EETE TP T
20 48 68 89 106 120 188 20@ 2268 240
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Table 18
Median Background by County
Sequenced by Increasing Median Difference
{Miczo-Rems/Hz)

Texas Coastal Crescent

75=h
Obs County Median Percentile
|

33 BRAZORIA P x 6.38 5.8
79 JEFFERSON [ % i _ g8.78 8.8
182 WILLACY j*x @.9¢ 6.8
18 CAMERON | RXXXXK 2.98 2.9
173 CALDWELL RALEEE LS 3.99 4.2
14 KARNES [XXXRAXXL 3.95 5.8
33 GALVESTON [XXRRARAS 4.00 6.8
164 HARDIN REXEEEE S 4.90 4.9
47 LIBERTY [REXXXEXXR 4.58 5.5
15 SAN PATRICIO fREXRLTLLR 4.50 4.5
95 BROOKS (EAEALELE L] 5.60 5.8
182 CHAMBERS JEERRXRERRS 5.40 6.9
114 HARRIS | ERXREXARRL 5.00 6.8
63 JACKSON [ EXXXXXRRAR 5.00 6.8
89 KENEDY [ REXXEXARLL 5.69 5.8
95 XLEBERG JEEXXXXRTRR 5.88 7.8
183 MONTGOMERY [RRREXRRXAN 5.00 5.8
33 NUECES jREXTARELAL 5.08 5.0
9 POLK [ERXEXXRLXL 5.68 6.0
26 ZAPATA [RXEXXXRARY 5.09 5.8
32 JIM WELLS (REEEEELLL L] .5.58 6.8
36 BURLESON JRRXRRTRRAALR £.08 6.5
195 COLORADO RELELEEELEE 6.408 6.0
31 FRIO [RXXXXTXXRRRR 6.00 6.0
134 HIDALGO [EXXXXRRRXLLE 6.89 6.8
17 STARR |RRRXEXRIXLLL 6.08 6.8
75 WALLER RELLELEEELLE 6.09 9.0
5 WHARTON EAAELLLLLLEL: 6.00 6.5
72 FORT BEND jRRRRRREERERRS 6.58 8.9
245 LAVACA RALEELLELLELL] 6.58 6.5
13 ATASCOSA [RREXRTRRELRLLR 7.08 8.9
18 DUVAL |ttttttt!*ttttt 7.88 7.8
19 MATAGORDA | RERRERXRAXIEER 7.08 8.8
6 REFUGIO |RRERRTXXXALXARL 7.80 7.8

1 JIM HOGG ltt*t*titt*ttt*tt 8.00 8.9

9 ORANGE | REREREERERRRRRL R 8.35 8.0
46 AUSTIN | RERKXRRRXRRERRRRDS 8.50 9.8
9 CALHOUN | XRREXRRTEXERTARRRX 9.00 9.8
45 MCMULLEN |***ttt***t!ttt*t***t lﬂ'ﬂg 16.0

L e St et SEEE EEPE PR PP PSP

2 4 6 8 18 12 14 16
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77
39

6l
58
12
65
35
344
24
84
57
12
340
76
8@
56
3217
947
22
24
62
35
209
5

121
38
223
35
191
132
33
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County

VAN ZANDT
WISE
WILBARGER
TITUS
FREESTONE
JONES
THROCKMORTON
WHEELER
RUSK
HASKELL
SHACKLEFORD
STEPHENS °
UPSHUR
wooD
YOUNG
CHEROKEE
COOKE
GRAY
GREGG
HEMPHILL
HOUSTON
KING
MARION
MONTAGUE
RAINS
STONEWALL
ANDERSON
GRAYSON
HARRISON
HUTCHINSON
PANOLA
SMITH

No reproduction or networking permitted without license from IHS

Table 11
Median Background by County
Sequenced by Increasing Median Difference
{Micro-Rems/Hr)

Texas Northern Crescent

Median
f
[xxxn 2.00
| AxXRXXRR 4.89
IRXXRREXERS 4.50
[AXRXRXEXRR 5.24
[XEXRXXXXRXAR 6.09
[XXXEXXXRXERA 6.00
[XXkERRXXXRRR 6.00
| XEXXXRTERRLR 6.98
IXEEXREXRERRRRR 6.80
[ XXXXRRERAALARR 7.89
[ AXRXRREREXRERE 7.00
[AXXRXRRRXKELLS 7.08
[REXRXXERRALEAE 7.88
[XREXXXXRRXLERLR 7.08
[ EEXXRRXRXIRL AR 7.88
[XREREXXXRTERTLLR 8.08
[RXRXARRRREARRRRE 8.08
[XXEXRRTXXREIRTLES 8.68
| REREXXLXREREARAL 8.08
| XXERXEETXXIRRLLE 8.89
| XERRXXXLRXRREARRE 8.00
| RXERXRRRRXIRXLLR 8.08
| RERRERXXRXRRARLRE 8.09
|XXERTRALRRRRRLLR 8.98
[XRXERREXREXRRRRS 5.99
[ REERRXRRRXLRRALE 8.90
| REEREXXXREXXELTAES 9.00
| RREERRRARRRRXXLRRS 9.98
| REEREXERRRRRELERAR 9.00
[AXERXTLXXXIRRLRRES 9.90
|REXEEXRXXRRRXRERRS 9.00
A XXX RXRTXXLRER 9.8

e e L R o i .
2 4 6 8 18 12 14 16 18

Median of Background Readings
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Obs

34
53
197
13
44
223
32
61
278
23
28
184

87

Copyright American Petroleum Institute
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County

BAYLOR
FOARD
FRANKLIN
KAUFMAN
NACOGDOCHES
ROBERTS
WICHITA
CARSON
HANSFORD
HARTLEY
LIPSCOMB
OCHILTREE
SHERMAN
JACK

Table 11 (Continued)
Median Background by County
Sequenced by Increasing Median Difference
(Micro-Rems/Hr)

Texas Northern Crescent

Median
[REXXEXXXRRKXRAXKRL AR 19.48
[REREXXXLXARXXRXERRLR 10.24
RETE R332 22322288 16.988
JRXXEXRRXXXXXRRLXRRLR 18.860
Ittt**tttt*ttttt*t*tt lg.gg
[*****tt*ttt*ttttttt* lg.gg
|ttt*t**x***t*t***t*t 13.50
]**tt**t**t*t*tt*****tt ll.gg
REEEEIZE222 2232222 2222 11.980
IXXERXRREXREXEKRXERRRLE XK 11.606
R T TS IT 222222223222 12.08
[ RREREXEEXXXLXXXRRRRAXRLR 12.98
R332 2222222222222 222223 12.08@
[ XXX RKRXXRRRRXXRXKRRXRRXRXYL 13.88

it et et T e e e e o
2 4 6 8 18 12 14 16 18
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1.9
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Table 12
Median Background by County
Sequenced by Increasing Median Difference
{Micro-Rems/Hr)

Texas Central/Western Region

75:!1
Obs County | Median ©Percentile
147 HOCKLEY | * g.4 5.0
- 5 KENT RAAAR L L L 4.8 5.8
3 FEDWARDS jREEXTRXLXR 5.9 5.8
48 [RION REALER LS 5.0 5.9
14 TOM GREEN RS LA 5.8 5.3
159 WINKLER |XxEEERXT XS 5.8 6.9
1338 YOAKUM RAEE L EELE 5.8 5.9
1284 ANDREWS AR LRI EE LS 6.9 7.8
282 CRAKE [RRERXRARRAKR 6.8 8.2
381 CROCKETT REEELLES LSS 6.9 7.0
119 DAWSON [REREXXRLRALL 6.0 7.8
568 ECTOR JRXXEXEEXXAXR 6.0 7.8
297 GAINES [¥*xXXXXXLXXK 6.0 6.8
1868 LOVING [EXEXXXTLRKLL 6.8 7.8
3 TERRELL [REXXXRXXXXAR 6.8 ‘6.8
15 VAL VERDE JREXTXXRLELLS 6.8 7.8
83 COCHRAN RESEEASEL LS 222 7.8 8.8
116 CULBERSON [FXXXXXXRLXXTLAL 7.8 8.8
424 HOWARD [XXXXXEXXXRAXRL 7.8 8.8
"3 MARTIN REZEEIZEZIZ L 22 7.8 8.8
183 REEVES IREES RS R AR LR 7.8 8.8
262 WARD IREZZI2IEEIITE 2 7.8 8.9
68 BORDEN [EXRXXXRXKXXXKRR 8.0 9.0
181 FISHER [RRXXXXXERRRLIXLL 8.8 9.9
19 GARZA [ REXRRREREAXRXTLR 8.8 8.8
156 MIDLAND JRXEXXXRLLAXTXRRRR 8.0 9.0
4 MITCHELL | ZREXRXTXRRRAAXRRR 8.8 12.5
318 PECOS | RRETRRXEXXXTRNRR 8.¢ 9.8
21 RUNNELS [RERXEXAXXIAKARRRR 8.8 8.0
21 SCHLEICHER [RXXXEXXTRRRXNARRL 8.0 19.0
13 TAYLOR | RRRERRRKRERRTARN 8.8 8.8
342 GLASSCOCK RASALEALLLEEELEEEE] 9.9 18.9
177 COKE [ XXX RTEXEXEXRRRRRRLS 18.8 ig.0
14 NOLAN | EREREXXTXRRXRARREEKLL 19.8 18.8
91 REAGAN JERREERXXXRXTRRARKNIRRLL 10.0 19.8
52 SCURRY JEXRXEXRXXXRRRRRRLNRR 19.8 19.8
156 UPTON [ XXX EXRRERKRARRERKLY 1¢9.8 1.8
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Appendix 1

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

Texas

EBquipment - No Average Maximom Minimum 25 & Median 75 %
Ga essi Facjliti
COMPRESSOR 167 3.538 494.¢@ @ 0.9 @.08 g.000
CRYO UNIT 33 96.469 2985.9 8 9.9 9.00 2.000
DEHYDRATOR 164 2.538 80.9 ) 6.0 0.69 2.089
FRAC TOWER 128 18.835 395.4 8 9.0 6.00 3.758
INLET SCRUBBER 228 4.185 387.89 [ 2.8 6.08 8.975
METER 37 18.678 243.8 ) f.9 ¢.00 4,258
OTANK 112 16.875 193.9 @ #.9 g.89 13.200
REFRIGERATION 79 13.816 153.49 ] g.0 g.00 3.008
SWEETENER 128 2.178 185.0 ] 0.0 g.00 é4.609
OTHER 185 19.336 995.49 ] 8.8 1.80 19.5090
OPUMP 102 93.677 1391.9 2 8.9 7.75 78.758
BOTTOMS PUMP 14 22,393 125.5 ) f.@ 16.580 23.009
PTANK 26 29.131 241.90 é 1.8 11.59 26.560
PRODUCT LINB 52 44,618 589.0 g 8.9 12.58 58.759
PPUMP 42 119.052 1941.0 [ 3.8 31.909 89.584@
REFLUX PUMP 67 287.987 2985.9 g 8.4 65.09 295.0049

Producti cilij

FLINB 1109 14.3999 620 g ) ) 6.00
MANIFOLD 1137 10.1551 1189 0 g g #.95
METER 55 6.2364 92 ] ) @ 3.98
OTHER 8ed 22.4115 3785 8 g g 2.00
puUMP 646 8.4827 985 ) ) ] 1.00
SEP 3513 23.9289 4129 ] ) g 6.00
STANK 28989 6.1435 983 ) ) 0 2.00
SUMP 132 17.3864 748 ) ) ) 2.00
VRU 58 9.0897 3 ) @ ] 9.00
WINJ 44 27.1591 285 g 8 g 10,58
WOTHER 2 6.08689 ) 8 ) @ g.09
WPROD 651 6.9214 137 g ] g 1.00
H/T 994 28,4487 3391 g g 1 6.08
WLINE 8l 57.4899 793 9 ) 2 5¢.00
WTANK 1539 28.7886 2499 8 8 3. 12.88
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Texas

FACILITY COUNTY NO AVERAGE MAXIMUM MINIMUM PCT25
GP ANDREWS 163 #.168 5.5 @ .08
Gp BORDEN 5 6.48@ 9.8 ¢ g.99
GP BRAZORIA 21 g.181 2.2 ¢ 0.00
GP CAMERON 19 1.32¢0 13.2 ¢ #.99
GP COCHRAN 1 g.0488 g.8 g g.08
GP COKE 1 0.608 0.0 9 9.08
GP COLORADO 159 16.660 194.40 g .08
GP CROCKETT 23 8.783 62.8 ') g.08
GP CULBERSON 5 6.200 1.8 g 9.00
GP DAWSON 1 #.600 6.9 ) g.49
GP ECTOR 66 47.753 82¢.8 2 8.88
GP GALVESTON 1 #.0060 g.8 ¢ .60
GP GRAY 13 g.080 g.e @ 8.0
GP HARDIN 3 ¢.0008 g.¢ ') g8.49¢
GP HOCKLEY 48 9.187 2.6 g .00
GP HOVARD 11 0.9080 .8 ) g.00
GP KENT 1 0.0060 6.8 ] g.09
GP LAVACA 34 2.282 25.5 ] 8.490
GP LIBERTY 7 g.471 1.3 ) g.88
GP LOVING 1 g.248 6.8 g g8.90
GP MARTIN 12 5.167 43.8 ] 0.080
GP MATAGORDA 2 ¢.008 9.8 g .40
GP MONTAGUR 5 g.0e0 6.8 g g.08
GP MONTGOMBRY 20 15.550 145.0 ] 9.80
GP ORANGE 6 2.167 12.8 g 9.09
GP PANOLA 2 g.988¢ 8.8 9 g.88
GP PECOS 9 5.733 51.6 '] g.49
GP REAGAN 3 g.080 g.0 ) 6.0
GP REEVES S 1.084 4.0 8 .89
GP SMITH 8 3.258 19.8 g g.d@
GP UNREPORTED 58 6.224 96.0 0 8.00
GP UPTON 1 g.04a 6.9 g g.99
GP VAN ZANDT 66 9.432 23.9 ) g.08
Gp WARD 19 37.853 193.9 @ 9.09
GP WICHITA 1 g.08¢ 6.8 8 g.e8
GP WINKLER 33 6.4089 4.5 ¢ B.00
Gp woOoD 95 3.376 98.9 ) g.00
GP YOAKUM 129 16.628 771.86 ¢ g8.90
GP ZAPATA 12 #.600 6.¢ é .08
GP ANDERSON 4 8.750 2.8 ) 0.0
GP CHEROKEE 17 1.529 4.8 1 1.08

Appendix 2

Statistical Data on Median Difference over Background

By Facility and County
(Micro-Rems/Hr)
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Appendix 2 (Continued)

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

Texas

FACILITY COUNTY NO AVERAGE MAXIMUM MINIMUM PCT25 MED PCT75
GP FORT BEND 7 18,286 55.8 g 9.40 1.00 14.46¢
GP FREESTONE 7 2.143 4.8 g 1.00 1.08 4.00
GP GRAYSON 28 3.893 31.8 ) 0.0 1.9 2.60
GP SHACKLEFORD 38 60.879 886.0 ) .09 1.00 45.0¢
GP SHERMAN 3 1.6088 2.8 2 g.09 1.04 2.08
GP HARRISON 18 1.658 1.8 ) g.886 1.75 2.68
%) GREGG 18 1.300 4.8 ) .75 2.00 3.e0
GP WALLER 31 187.161 1391.9 g g.09 2.60 241.040
GP CRANE 21 31.259 144.0 8 g.00 3.00 69.988
GP HANSFORD 44 117.0489 2985.8 g .99 3.80 52.75
GP MARION 2 3.00¢ 3.9 3 3.00 3.0 .08
GpP OCHILTREE 10 2.689 4.9 1 1.75 3.80 3.25
GP RUSK 53 4.679 54.6 ) g.90 3.08 4.08
GP AUSTIN 1 4,080 4.8 4 4.08 4.049 4.00
GP HARRIS 27 242.852 2495.9 ) 6.6@ 4.8 100.000
Gp SAN PATRICIO 2 4.200 8.4 é g.04 4,20 8.400
GP CHAMBERS 12 114.04d8 4998.4d é 1.2% 6.90 267.758
GP NACOGDOCHES 5 82.08048 387.49 ] 2.44 7.68 199.588
GP STEPHENS 45 17.178 168.0 8 l.88 7.08 16.000
GP MIDLAND 1 8.708 8.7 8.7 8.70 8.78 8.7d8
GP CARSON 29 148.483 2985.9 6.8 0.00 10.00 43.500
GP KARNES 3 13.244¢ 13.2 13.2 13.28 13.28 13,299
GP JONES 1l 18.000 18.¢0 18.8 18.00 18.00 18.0498
GP JACKSON 18 58.172 254.6 1.3 11.80 38.49 61.8989
GP JIM WELLS 6 122.380 319.1 9.4 16.67 49.70 294.875
GP BROOKS 9 121.111 495.0 23.86 27.88 65.88 165.899
GP REFUGIO 4 201.7580 593.9 63.9 64.25 75.58 465.5880
GP KENEDY 3 117.6867 191.0 81.0 81.90 8l1.d6¢ 191.008
GP KLEBERG 56 196.786 1145.0 25.8 65.00 119.80 195.069
Gp CALHOUN 4 151.75¢ 243.9 78.8 88.30 143.88 224.258
PROD  ANDERSON 34 6.529 2.8 6.9 0.08 g.48 1.0089
PROD  ANDREWS 1191 3.389 494.0 8.0 g.g0 6.00 l1.908@
PROD  AUSTIN 45 1.578 12.9 g.o 0.00 g8.00 3.088
PROD  BORDEN 63 2.816 81.@ 2.0 a.90 0.89 g.008
PROD  BRAZORIA 72 1,358 18.0 6.8 .09 g.90 g.090
PROD BURLESON 36 #.833 4.0 9.9 g.80 p.ge 1,754
PROD CALDWELL 173 P.534 33.5 2.8 8.00 0.00 g.358
PROD COCHRAN 88 g.375% 8.9 ¢.0 .88 g.ad g.00849
PROD COKE 176 14.290 490.9 0.8 8.00 0.00 5.008
PROD  COLORADO 45 1.178 20.0 é.0 ¢.0¢ .48 dg.0eéd
PROD COOKE 56 8§.232 172.8 e.0 ¢.00 8.80 4.758
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Appendix 2 (Continued)
Statistical Data on Median Difference over Background
By Facility and County
(Micro-Rems/Hr)
Texas

COUNTY NO

AVERAGE MAXIMUM MINIMUM PCT25 MED
CRANE 265 4.15¢ 143.¢ 0.9 8.0¢0 0.8
CROCKETT 278 7.335  342.9 0.9 8.008 8.8
CULBERSO 111 1.188 52.8 é.9 g.606¢ 8.8
DAWSON 118 @.7@3 25.8 a.90 g.08é¢ 8.9
DUVAL 18 5.278 24.0 8.0 é.4a00 é.8
ECTOR 502 3.956  115.8 8.8 8.000 4.0
EDWARDS 13 8.877 1.0 g.8 2.800 8.6
FISHER 181 2.465 37.9 6.0 g.000 )
FOARD 53 2.6084 56.9 é.8 g.800 g.9
FRIO 31 1.968 34.90 0.0 0.008 é.9
GAINES 291 4.785 92.0 a.8 g.060 8.0
GARZA 19 1.853 17.0 0.0 g.000 g.0
GLASSCOCK 342 6.132 89%98.¢0 6.8 g.008@ g.¢
GRAYSON 195 28.318 989.8 g.0 #.008 8.0
GREGG 937 1.984 87.9 ) #.0800 8.0
HARDIN 141 3.876 38.7 0.0 g.0080 8.9
HARRISON 25 5.548 186.9 8.9 g.008 8.0
HASKELL 24 3.625 39.¢8 g.9 8.0089 8.9
HEMPHILL 22 36.591 392.¢0 g.49 ¢.808 g.0
HOCKLEY 197 1.274 27.8 g.e 9.008 8.0
HOWARD 413 4.778  392.9 g.0 g.a0¢8 8.0
IRION 48 28.808 744.0 6.9 é.008 é.8
JEFFERSON 79 2.328 54.3 g.8 ¢.000 é.0
KING 62 8.677 12.8 g.0 g.008 é.¢
LAVACA 211 8.400 18.7 8.8 g.008 )
LIBERTY 40 1.622 24.9 #.0 #.000 #.9
LIPSCOMB 28 8.089 138.8 g.a0 9.800 8.9
LOVING 99 11.586  241.9 #.8 8.000 0.0
MARTIN 44 1.845 17.0 8.9 é.800 6.9
MCMULLEN 45 1.55¢ 42.9 8.8 8.008 g.9
MIDLANO 149  46.423 748.9 8.9 #.000 8.9
MONTAGUE 284  34.488 118¢6.8 8.9 8.200 6.9
NOLAN 14 9.28% 68.8 8.9 g.089 0.0
PECOS 309  48.345 4128.8 g.q @.880 8.0
RAINS 3 g.009 g.g a.8 9.608 6.8
REAGAN 88 59.375 2496.8 g.9 é.dee ¢.0
REEVES 98 19.969  362.9 0.8 g.90¢ 8.0
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Appendix 2 (Continued)

Statistical Data on Median Difference over Background

COUNTY

RUNNELS
RUSK

SAN PATRICIO
SCHLEICHER
SCURRY
STARR
STONEWALL
TAYLOR
TERRELL
TITUS

TOM GREEN
UNREPORTED
UPSHUR

VAL VERDE
VAN ZANDT
WALLER
WARD
WINKLER
WooD
YOAKUM
ZAPATA
HOUSTON
BAYLOR
CHEROKEE
FREESTONE
HANSFORD
HUTCHINSON
KARNES
MONTGOMERY
PANOLA
FRANKLIN
HARRIS
HARTLEY
MARION
OCHILTREE
SHACKLEFORD
SHERMAN
WICHITA
VISE
JACKSON
ROBERTS

By Facility and County

NO

21
291
13
21
52
17
121
13
3
61
14
308
12
15
11
44
243
126
245
1201
14
24
34
63

238
101
11
163
138
197
87
23
33
94
46

31
39
45
223

(Micro-Rems/Hr)

Texas

AVERAGE MAXIMUM MINIMUM PCT25

8.895
1.637
8.331
#.095
#.673
18.941
5.174
1.462
#.000
2.892
4.429
14.068
g.000
g.000
#.364
36.318
35.412
10.9897
15.437
#.752
1.071
#.583
111.735
3.635
4.982
4.050
6.049
7.691
9.963
9.323
29.838
5.345
2.565
46.939
2.234
19.478
2.000
47.781
5.385
6.396
79.377
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Appendix 2 (Continued)

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

Texas
FACILITY COUNTY NO AVERAGE MAXIMUM MINIMUM PCT25S MED PCT75

PROD GRAY 314 42.911 3391.9 6.9 g.09 4.9 14.00

PROD ORANGE 3 4.008 7.8 0.8 1.60 4.4 7.68

PROD SMITH 25 23.328 101.0 8.8 g.80 4.0 43.08

PROD UPTON 149 84,360 2288.6 0.9 8.80 4.8 28.58

PROD WHEELER 35 4,343 14.8 g.8 0.00 4.8 8.00

PROD  WILLACY 182 32.563 581.80 .0 1.758 4.1 25.175
PROD  CARSON 32 9.812 59.90 6.0 g.008 4.58 9.758
PROD  GALVESTON 32 25.953 194.8 2.9 #.85¢8 5.9 31.625
PROD  JACK 97 228.918 3785.8@ p.@ g.008 5.60 56.0849
PROD  NACOGDOCHES 39 49.564 481.8 0.9 2.000 6.08 50.0008
PROD  WHARTON 5 10.208 22.0 5.8 5.000 6.0 17.580
PROD  CHAMBERS 176 63.801 349¢6.40 0.0 ¢.600 6.16 25.259
PROD  KENT 4 9.275% 24.2 8.9 9.008 6.45 21.375
PROD  MATAGORDA 17 38.294 113.8 9.9 1.500 7.88 50.0880
PROD POLK 9 9.333 24.9 2.8 4.008 7.8 15.089
PROD THROCKMORTON 65 33.169 415.4 a.9 2.000 8.08 29.5088
PROD  YOUNG 76 46.763 350.9 8.0 2.000 8.90 43,258
PROD JONES 11 69.364 294.90 1.8 1.6900 9.80 94.048
PROD FORT BEND 65 72.588 592.8 6.6 5.608 12.68 +67.408
PROD  HIDALGO 134 41.726 374.0 0.8 g.080 12.50 54.908
PROD JIM HOGG 1 15.d80 15.9 15.8 15.006 15.60 15.048
PROD  KAUFMAN 13 76.462 640.9 0.9 5.560 33.69 45.908
PROD STEPHENS 12 66.917 258.9 é.0 20.725 35.80 82.588
PROD REFUGIO 2 44,589 46.9 43.98 43.009 44.50 46.0088
PROD BROOKS 86 78.884 396.40 11.9 29.5080 47.90 B86.0089
PROD NUECES 33 98.788 445.0 15.9 30.900 55.00 85.088
PROD JIM WELLS 26 94.846 494.0 24.9 34.75¢ ©60.00 106.5089
PROD KENEDY 86 116.267 620.9 4.9 34.588 65.90 173.758
PROD KLEBERG 39 123.3088 493,98 20.0 S¢.880 76.98 142.000
PROD  ATASCOSA 13 78.469 341.9 8.8 0.96¢ 78.86 197.598
PROD CALHOUN 5 141.000 391.6 41.9 41.000 91.80 266.900
PROD  WILBARGER 3 129.633 253.3 43.6 43.668 92.9€ 253,388
PROD MITCHELL 4 254.500 272.8 226.8 232.58@8 252.68 267.068
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Appendix 3

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

Texas
COUNTY NO AVERAGE MAXIMUM MINIMUM PCT25 MED PCT75
BRAZORIA 93 2.32151 8.8 8.3 é.3¢0 g.36 5.4d8
HOCKLEY 147 2.17415 6.0 8.3 0.48 g.490 5.000
JEFFERSON 79 1.17848 19.8 8.4 @.60 8.78 6.808
WILLACY , 182 2.386217 9.0 8.3 8.58 2.9¢0 6.000
VAN ZANDT 71 2.90989 9.4 2.8 2.08 2.89 2.080
CAMERON 18 2.90000 2.9 2.9 2.96 2.948 2.560
CALDVELL 173 3.68844 5.6 1.3 3.190 3.9¢ 4,200
KARNES 14 3.95009 5.8 2.9 2.9 3.95 5.0088
GALVESTON 33 3.65152 16.9 4.5 8.50 4.00 6.008
HARDIN 164 7.600800 25.8 .8 3.58 4.00 4.875
WISE 39 4.48718 6.9 3.8 4.69 4.00 5.908
LIBERTY 47 4.89851 7.4 3.5 3.50 4.50 5.588
SAN PATRICIO 15 4.51333 5.2 3.9 4.5¢ 4.50 4,508
KENT S 5.200080 5.8 4.8 4.80 4.80 5.889
WILBARGER 3 4.800060 4,8 4.8 4.80 4.89 4.8080
BROOKS 95 5.86316 6.0 4.8 5.00 5.0 5.000
CHAMBERS 182 4.18846 13.9 8.3 -~ 2.80 5.00 6.000
EDWARDS 13 5.008080 5.8 5.8 5.08 5.68 5.008
HARRIS 114 5.43860 7.9 4.0 5.00 5.09 6.008
IRION 40 5.22580 6.0 5.9 5.08 5.80 5.008
JACKSON 63 4.66667 6.9 2.6 3.58 5.680 6.9088
KENEDY 89 5.44944 9.0 1.8 5.08 5.00 5.000
KLEBERG 95 5.83158 9.9 5.0 5.40 5.00 7.088
MONTGOMERY 183 4.88361 7.9 3.0 4.08 5.00 5.908
NUECES 33 4.969749 5.4 4.9 5.04 5.09 5.0088
POLK 9 5.33333 6.0 5.8 5.08 S.88 6.088@
TOM GREEN 14 5.21429 6.8 5.8 5.90 5.088 5.250
WINKLER 159 4,23899 1.0 1.5 1.560 5.00 6.000
YOAKUM 1338 4.74504 9.9 8.3 4,00 5.08 5.0080
ZAPATA 26 5.00000 5.8 5.8 5.00 5.80 5.000
TITUS 61 95.13443 8.5 4.4 4,65 5.20 5.5089
JIM WELLS 32 5.15625 6.8 3.5 4.25 5.50 6.080
ANDREWS 1284 5.67193 15.4 1.5 5.68 6.00 7.008
BURLESON 36 5.95833 6.5 5.8 5.25 6.89¢ 6.5¢8@
COLORADO 195 6.22564 15.9 5.0 5.80 6.40 6.80¢
CRANE 292 6.54418 23.8 2.9 5.08 6.00 8.908
CROCKETT 301 6.13621 11.8 4.0 5.0@ 6.68 7.008

10.8 5.9 6.00 6.00 7.0080

DAWSON 119 6.73959
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Appendix 3 (Continued)

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

Texas

COUNTY NO AVERAGE MAXIMUM MINIMUM PCT25 MED PCT75
ECTOR 568 5.38380 15.9 1.8 2.58 6.00 7.088
FREESTONE 58 6.25862 7.9 6.9 6.99 6.9¢ 7.008
FRIO 31 6.00080 6.8 6.0 6.00 6.08 6.080
GAINES 291 5.56566 7.9 3.0 5.00 6.00 6.089
HIDALGO 134 5.64483 6.0 3.9 6.00 6.08 6.088
JONES 12 6.00008 6.0 6.9 6.00 6.08 6.008
LOVING - 1689 6.66809 9.8 5.0 6.00 6.00 7.008
STARR 17 6.85882 7.8 6.6 6.00 6.6@ 6.06¢
TERRELL 3 6.00808 6.0 6.0 6.00 6.08 6.000
THROCKMORTON 65 6.23871 8.9 4.9 5.08 6.88 7.608
UNREPORTED 366 8.40464 66.¢ 4.8 5.08 6.80 7.808
VAL VERDE 15 6.200088 7.9 5.0 6.68 6.00 7.800
WALLER 15 6.22667 9.9 1.0 5.80 6.908 9.0880
WHARTON 5 5.80008 7.8 5.9 5.00 6.08 6.50@
WHEELER 35 £.17143 8.9 6.0 6.00 6.60 6.200
FORT BEND 72 7.11111 12.4 4.9 5.60 6.5¢ 8.008
LAVACA 245 5.33388 6.5 3.2 3.58 6.58 6.500
RUSK 34¢ 6.2727 15.8 1.5 5.20 6.8 8.0@
ATASCOSA 13 6.4846 9.0 3.9 4.35 1.8 8.0@
COCHRAN 89 7.8674 8.9 6.9 7.00 7.9 8.00
CULBERSON 116 6.9655 8.8 4.9 7.88 7.8 8.00
DUVAL 18 6.8889 7.4 6.9 7.60 7.9 7.89
HASKELL 24 7.6667 19.0 7.8 7.00 7.0 7.75
HOWARD 424 6.4958 13.@ 1.3 6.09 7.8 8.0¢
MARTIN 56 7.5179 15.8 5.0 6.00 7.8 8.75
MATAGORDA 19 7.90088 8.8 5.9 7.60 7.8 8.0¢
REEVES 183 7.30818 12.9 4.0 6.89 7.8 8.88
REFUGIO 6 7.0000 7.9 7.8 7.00 7.0 7.80
SHACKLEFORD g4 7.859% 15.48 0.8 6.08 7.8 8.00
STEPHENS 57 8.0088 15.9 5.8 6.00 7.8 16.¢60
UPSHUR 12 7.0808 8.6 6.0 6.09 7.8 8.00
WARD 262 7.1336 15.¢ 5.8 6.00 7.8 8.88
wOoD 348 7.1308 15.8 1.6 7.00 7.9 §.60
YOUNG 76 7.3553 12.8 5.8 6.60 7.8 7.60
BORDEN 68 8.8441 9.8 7.9 7.08 8.8 9.089
CHEROKEE 88 8.2008 10.9 6.0 7.80 8.0 9.99
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Appendix 3 (Continued)

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

Texas

COUNTY NO AVERAGE MAXIMUM MINIMUM PCT25 MED PCT75
COOKE 56 7.9286 9.0 5.8 7.25 8.8 8.75
FISHER 181 7.7994 11.8 3.9 7.08 8.8 9.60
GARZA 19 8.90@9 8.8 8.8 8.88 8.0 8.08
GRAY 327 8.3211 18.8 g.o 7.08 8.8 9.608
GREGG 947 8.1227 15.8 4.5 8.4@ 8.9 9.608
HEMPHILL 22 8.1818 9.8 7.0 7.00 8.0 9.008
HOUSTON 24 7.8758 8.0 7.0 8.0 8.8 8.00
JIM HOGG 1 8.0088 8.8 8.6 8.08 8.0 8.0
KING 62 8.2742 1.4 5.0 8.09 8.0 8.25,
MARION 35 8.9143 11.8 6.0 8.00 8.8 1p9.08
MIDLAND 158 7.4687 15.8 1.8 6.08 8.0 9.09
MITCHELL 4 9.50080 14.8 8.0 8.00 8.0 12.58
MONTAGUE 2909 8.9338 15.9 5.9 8.68 8.9 18.69
ORANGE 9 7.5556 8.9 4.0 8.08 8.9 8.00
PECOS 318 8.1836 1l6.1 3.5 6.88 8.4 9.00
RAINS 3 7.6667 9.8 6.0 6.80 8.0 9.00
RUNNELS 21 6.6667 1.9 5.6 5.00 8.0 8.08d@
SCHLEICHER 21 8.4762 l10.8 6.8 8.08 8.0 19.98
STONEWALL 121 7.6529 11.9 6.8 6.04@ 8.9 9.8
TAYLOR 13 7.6154 1.0 5.8 7.88 8.9 8.00
AUSTIN 46 7.9783 1.0 5.0 7.069 8.5 9.00
ANDERSON 38 9.6842 15.0 8.0 8.089 9.9 9.08
CALHOUN 9 8.1111 9.0 7.9 7.88 9.0 9.00
GLASSCOCK 342 8.8868 11.8 7.8 8.00 9.8 18.88
GRAYSON 223 9.3229 13.9 5.0 9.48 9.8 19.94
HARRISON 35 7.5143 15.¢8 2.8 2.08 9.8 14.088
HUTCHINSON 191 8.6337 12.9 7.8 8.008 9.8 9.880
PANOLA 132 9.2576 11.98 8.9 9.00 9.8 19.00
SMITH 33 9.1515 l10.0 8.0 9.98 9.9 9.98
BAYLOR 34 19.9786 15.8 8.8 9.08 10.8 14,00
COKE 1m 9.3051 12.0 6.8 8.64 16.90 l1e.080
FOARD 53 10.1589 11.8 10.0 19.08 10.9 19.08
FRANKLIN 197 9,.5787 12.8 6.0 9.08 1.9 19.0¢
KAUFMAN 13 9.8462 18.8 9.0 19.68 10.90 16.88
MCMULLEN 45 9.8444 1.0 6.8 19.048 19.9 10.88
NACOGDOCHES 44 16.9318 13.8 9.8 9.6809 18.8 13.908
NOLAN 14 l16.0¢e0 1.8 16.0 lé.8 14. 19.08
REAGAN 91 9.3846 16.9 8.0 9.0 le. 19.00
ROBERTS 223 18.9327 20.8 6.0 9.8 1. 13.98
SCURRY 52 9.5088@ 19.8 8.0 9.9 18. l0.04d
UPTON 154 8.9509 15.8 1.8 6.0 i6. 11.94
WICHITA 32 9.8125 14.90 4.8 4.8 10. 13.75
CARSON 61 11.6393 15.8 7.8 8.8 L1l. 15.886
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Appendix 3 (Continued)

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

Texas
COUNTY NO AVERAGE MAXIMUM MINIMUM PCT25 MED PCT75
HANSFORD 278 11.5612 15.9 9.8 11.8 11 12.09
HARTLEY 23 11.2174 12.8 11.90 11.9 11 11.80
LIPSCOMB 28 13.8357 25.48 8.0 11.9 12 14.25
OCHILTREE 184 11.6538 17.5 9.8 11.9 12 12.08
SHERMAN 5 12.060608 13.8 11.9 11.5 12 12.58
JACK 97 11.3299 28.9 3.8 5.0 13 16.9¢8
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Appendix 4
Statistical Data by Facility and Equipment
Difference Over Background
(Micro-Rems/Hr)

Texas Coastal Crescent

Equipment No Average Maximum Minimum 25 % Median
COMPRESSOR 34 14.500 490.0 8 g.8 g.68
CRYO UNIT 9 8.778 7.8 2 g.9 9.00
DEHYDRATOR 25 5.080 80.9 8 .8 g.00
INLET SCRUBBER 43 2.165 55.9 @ g.8 é.00
METER 9 44,333 243.8 ) 2.9 2.00
OTANK 50 18,418 191.8 8 8.9 g.00
SWEETENER 34 4,471 185.0 @ 6.9 g.08
FRAC TOWER 28 49.139 395.8 @ 7.0 1.09
REFRIGERATION 28 28.550 145.9 g 9.8 1.58
PRODUCT LINE 34 29.785 145.4 ] 8.0 2.58
OTHER 46 57.439 995.9 @ g.8 3.50
PTANK 1 46.486 241.9 ) 1.3 14.00
PPUMP 21 151.724 1041.0 ) 5.2 30.00
OPUMP 48 147.975 1391.0 g 9.0 45.68
BOTTOMS PUMP 2 77.258 125.5 29 29.8 77.25
REFLUX PUMP 39 328.567 2495.9 ] 19.1 145.00

Production Facjlities

H/T 94 7.7181 143.0 @ a
METER 39 8.7692 92.49 g g
PUMP 73 4.4247 1g1.8 g 8
STANK 389 7.3718 246.80 ) ¢
WINJ 3 9.7667 2.3 @ )
WOTHER 2 ¢.00d0 8.0 ) 8
WPROD 199 2.2963 74.0 @ 8
MANIFOLD 191  39.0588 592.¢ 8 8
OTHER 117  43.4769 3496.0 g 8
WTANK 233 17.0489 441.0 ) 8
WLINE 22  40.8636 245.0 @ )
SEP 659 34,6165 617.0 @ 8
SUMP 17 13.8235 91.9 ¢ 5
FLINE 176 84,6971 620.9 ¢ 11 4

Copyright American Petroleum Institute
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75 %

g.0¢
@.0@
1.58
#.00
76.88.
23.58
a.00
88.75
42.50
36.25
65.40
48.180
124.58
145.09
125.50
295.88

3.48
4.98
3.55
5.80
2.30
g.60
é.08
28.40
9.08
19.08
57.58
25.79
15.09
114.75
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Appendix S
Statistical Data by Facility and Equipment
Difference Over Background
(Micro-Rems/Hr)

Texas Northern Crescent

Equipment No Average Maximum Minimum 25 % Median 75 %
i Faciliti
COMPRESSOR 60 1.267 10 g 2.8 9.9 2.480
FRAC TOWER 41 19.918 368 @ é.9 é.0 g.29
INLET SCRUBBER 188 5.689 387 8 8.9 @.a l.60
METER 1 37.898 168 8 8.0 8.2 98.08
REFRIGERATION 18 2.278 23 8 8.0 0.8 3.00
SWEETENER 28 3.536 60 ¢ ) 0.¢ ¢.09
CRYO UNIT 15 219.533 2985 @ é.8 1.9 2.09
DEHYDRATOR 45 2.933 56 8 8.0 2.0 3.80
OTANK 24 16.258 92 ) ¢.@ 2.8 16.75
OTHER 58 7.534 52 g 1.8 3.0 7.50
BOTTOMS PUMP 18 14,3080 81l @ g.9 3.5 18.75
OPUMP 34 £6.353 886 ) 8.0 4.5 41.2%
PPUMP 1 66.980 360 @ 3.8 5.0 48,484
PTANK 11 38.273 173 8 1.8 5.0 31.69
PRODUCT LINE 19 28.5880 8l @ 4.5 12.0 35.00
REFLUX PUNMP 16 251.937 2985 e 1.5 38.5 154.25
°rod : i1it]
MANIFOLD 318 8.527 1188 8 0.088 ) 1.8
METER 2 9.00¢ g 8 8.d600 ¢ )
OTHER 199 53.568 3785 e g.088 g 2.0
“PUMP 321 14.486 985 8 g.000 g 2.8
-STANK 922 7.832 983 é g.080 @ 2.0
SUNMP 17 1.647 15 g 9.008 2 1.5
VRU 3 g.080 g ) g.008 @ 8.0
WPROD 313 2.111 6l @ g.008 g 2.8
SEP 1872 28.293 2189 [ g.000 1 4.8
H/T 379 52.668 3391 8 g.0de 2 19.9
FLINE 28 71.968 586 8 g.00@ 3 59.9
WTANK 836 36.841 1584 ) 8.675 4 14.8
WINJ 13 22.385 940 ) 9.008 5 S@.8
WLINE 28 123.196 793 8 4.625 49 1c8.9
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Equipment
Processin
COMPRESSOR

DEHYDRATOR
FRAC TOWER

INLET SCRUBBER

METER

OTANK

OTHER
REFRIGERATION
SWEETENER
OPUMP

CRYO UNIT
PTANK
BOTTOMS PUMP
REFLUX PUMP
PPUMP
PRODUCT LINE

Production Facilities

FLINE
H/T
MANIFOLD
METER
OTHER
PUMP
SEP
STANK
SUMP
VRU
WINJ
WLINE
WPROD
WTANK
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886
563
689
14
483
233
1711
1544
92
51
21
20
179
435

No

68
39
58
65

25
73
39
55
19

12
13
8

Appendix 6

Statistical Data by Facility and Equipment
Difference Over Background

{Micro-Rems/Hr)

Texas Central/Western Region

Average
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21.
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.8084
.904
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332
214
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.008

167
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gegl
8316
8739
714
8114
1609
7599
8926
6638
1829
3667
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9626
1644

Maximum
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l6.0
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820.0
771.8
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65.0
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1.9
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3.8
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213.8
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g.60
g.0@
4.58
g.6@
1.85
16.58
6.00
g.0@
@.08
17.58
6.00
31.00
l6.00
468.25
79.58
180.00

@.008
5.6080
¢.080
g.60¢
1.000
g.0088
5.900
1.7688
8.759
g.008
8.858
1.725
g.08@
9.009
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Appendix 7
Statistical Data on Median Difference over Background
By Facility and County
(Micro-Rems/Hr)

Texas Coastal Crescent

FACILITY COUNTY NO AVG LARGEST LOWEST PCT25 MED
GP BRAZORIA 21 g.181 2.2 6.0 g.000 8.0
GP CAMERON 1¢ 1.320 13.2 g.0 é.088 g.0
GP COLORADO 1s¢ 1d.608 194.9 6.0 8.8080 8.9
GP GALVESTON 1 6.000 g.9 g.8 ¢.000 g.0
GP HARDIN 3 0.008 6.0 8.0 g.000 g.8
GP LAVACA 34 2.282 25.5 ¢.0 ¢.d¢8 8.8
GP LIBERTY 7 #.471 1.3 9.6 g.0d0 e.e
GP MATAGORDA 2 g.068 a.8 8.6 g.008 8.6
GP MONTGOMERY 28 15.55¢ 145.¢ 8.8 0.080 6.0
GP ORANGE 6 2.167 12.8 2.9 g.008 0.o
GP ZAPATA 12 g.0@9 g.0 8.0 é.008 8.9
Ge FORT BEND 7 18.286 55.8 8.9 g.089 1.8
GP WALLER 31 187.161 1391.4 a.8 @.800 2.0
GP AUSTIN 1 4.008 4.8 4.0 4.000 4.8
GP HARRIS 27 242.852  2495.9 8.0 8.008 4.9
GP SAN PATRICIO 2 4.2080 8.4 g.9 g.000 4.2
Gp CHAMBERS 12 114.d08 490.49 @.9 1.250 6.9
GP KARNES 3 13.20¢ 13.2  13.2 13.2898  13.2
GP JACKSON 18  58.172 254.6 1.3 11.868 38.4
GP JIM WELLS 6 122.388 318.1 9.4 16.675  49.7
GP BROOKS 9 121.111 435.9  23.¢ 27.888  65.8
GP REFUGIO 4 281.758 593.4 63.0 64.256 75.5
GP KENEDY 3 117.667 191.¢ 81.8 8l.000 8l1.0
GP KLEBERG 56 196.786 1145.8 25.¢ £5.8986 118.8
GP CALHOUN 4 151.758 243.8 178.8 88.888 143.¢
PROD AUSTIN 45 1.578 12.9 2.0 é.008 g.8
PROD BRAZORIA 72 1.350 18.9 8.9 6.900 8.9
PROD BURLESON 36 @.833 4.8 6.9 @.002¢ 8.8
PROD CALDWELL 173 #.534 33.5 g.8 g.200 )
PROD COLORADO 45 1.178 20.4 6.0 @.020 é.8
PROD DUVAL 18 5.278 24.¢8 g.¢e @.600 2.0
PROD FRIO 31 1.968 34.9 2.8 g.088 9.8
PROD HARDIN 181 3.876 38.7 g.0 g.900 e.e
PROD JEFFERSON 19 2.328 54.3 g.e6 @.g00 8.8
PROD LAVACA 211 g.4080 18.7 g.e @.06@ e.e
PROD LIBERTY 40 1.622 24.9 g.o0 - 8.068 g.e
PROD MCMULLEN 45 1.556 42.9 g.¢ @.0908 8.8
PROD SAN PATRICIO 13 8.331 2.3 g.9 g.000 e.e
PROD STARR 17 18.941 59.49 8.0 @.008 g.0
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PCT75

g.000
¢.088
2.808
g.09¢
@.009
g.008
1.369
@.008
0.¢08
3.750
@.600
14.880
241.0808
4.000
1e0.0908
8.4d¢
267.758
13.200
61.800
294.875
165.8089
465.508
191.60@
195.008
224.258

3.080
g.080
1.758
#.35@
g.0088
13,498
g.g00
3.150
2.20¢
g.000
8.825
g.0860
g.35¢2
18.594@
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Appendix 7 (Continued)

Statistical Data on Median Difference over Background
By Facility and County

FACILITY COUNTY

Copyright American Petroleum Institute
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PROD
PROD
PROD
PROD
PROD
PROD
PROD
PROD
PROD
PROD
PROD
PROD
PROD
PROD
PROD
PROD
PROD
PROD
PROD
PROD
PROD
PROD
PROD
PROD

WALLER
ZAPATA
KARNES
MONTGOMERY
HARRIS
JACKSON
ORANGE
WILLACY
GALVESTON
WHARTON
CHAMBERS
MATAGORDA
POLK.
FORT BEND
HIDALGO
JIM HOGG
REFUGIO
BROOKS
NUECES
JIM WELLS
KENEDY
KLEBERG
ATASCOSA
CALHOUN
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(Micro-Rems/Hr)

Texas Coastal Crescent

NO

44
14
11
163
87
45
3
192
32
5
178
17
9
65
134
1

2
86
33
26
86
39
13
5

AVG

38.318 541.9
1.871 1.8
7.691 29.4
9.963 394.0
5.345 15.8
6.396 74.8
4.000 7.8
32.563 58l.@
25.953 194.0
16.209 22.0
63.801  3496.8
38.294 113.8
9.333 24.0
72.568 592.8
41.726 374.0
15.0049 15.9
44.508 46.8
78.884 396.0
90.788 445.0
94.846 494.8
116.267 620.0
123.308 493.9
78.469 341.¢
141.908 391.¢0
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1.750
8.858
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43.0049
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30.000
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50.880
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65.90
76.8
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PCT75

5.009
g.d80
16.588
6.080
8.0890
5.000
7.008
25.175
31.625
17.508
25.259
5¢.0909
15.0049
67.d0080
54.000
15.400
46.000
86.048
85.000
1@6.50¢
173.758
142,880
187.568
266.000
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Appendix 8
Statistical Data on Median Difference over Background
By Facility and County
(Micro-Rems/Hr)

Texas Northern Crescent

FACILITY COUNTY ~ NO AVERAGE MAXIMUM MINIMUM PCT25 MED PCT7S
GP GRAY 13 @.000 g.¢ 8 .66 9@.08 @.00
GP MONTAGUE ) ¢.088 g.8 g g.0¢ 0@.688 @.08
Gp PANCLA 2 g.009 é.o @ 6.0 @.09 g.09
GP SMITH 8 3.258 19.9 2 ¢.68 @.0@ 4.75
GP VAN ZANDT 66 @.432 23.8 g .66 @.90 0.08
GP WICHITA 1 0.00@ g.0 g ¢.66 0.00 g.09
GP WOoD 95 3.376 98.4 ) g.66 09.09 g.48
Gp ANDERSON 4 8.758 2.0 8 .06 @.5@ 1.75
GP CHEROKEE 17 1.529 4.0 1 1.6 1.¢00 1.88
GP FREESTONE 7 2.143 4.0 ) 1.6 1.0@ 4.08
GP GRAYSON 28 3.893 31.¢ 8 g.08 1.89 2.88
GP SHACKLEFORD 38 60.879 886.0 g ¢.09 1.9@ 45.08
GP SHERMAN 3 1.00@ 2.0 @ g.66 1.00 2.08
Gp HARRISON la 1.658 7.8 g g.68 1.75 2.088
GP GREGG 18 1.800 4.9 @ .75 2.908 3.08
GP HANSFORD 4¢ 117.080  2985.8 ) g.69 3.88 52.75
GP MARION 2z 3.g00 3.9 3 3.8 3.00 3.88
GP OCHILTREE 1@ 2.608 4.0 1 1.75 3.¢0 3.25
GP RUSK 53 4.679 54.8 ) 9.0 3.00 4.80
GP NACOGDOCHES 5 82.d94e¢ 3g7.¢@ ¢ 2.86  7.86 199.58
GP STEPHENS 45 17.178 168.9 @ 1.6 7.6 16.88
GP CARSON 29 140.483  2985.¢ g .66 1l@.9e 43.50
GP JONES 1 18.0@9 18.¢ 18 18.8¢ 18.¢6 138.80
PROD ANDERSON 34 8.529 2.0 ¢ g.08 ©.089 1.09
PROD COOKE 56 8.232 172.8 ) g.e¢ ¢@.0@ 4.75
PROD FOARD 53 2.604 50.0 @ g.06 06.60 g.8d
PROD GRAYSON 195  28.318 989.4 @ g.6¢ 9.0 21.09
PROD GREGG 937 1.984 87.0 g g.0¢ @.08 2.08
PROD HARRISON 25 5.5489 106.0 8 g.06 0.08 2.08
PROD HASKELL 24 3.625 39.8 8 g.e9 @8.909 2.75
PROD HEMPHILL 22 36.581 392.9 @ 6.8 ©.08 g.08
PROD KING 62 8.677 12.8 ) ¢.00. @.00 g.00
PROD LIPSCOMB 28 8.000 138.9 @ g.0¢ @.08 1.09
PROD MONTAGUE 204 34.480 1186.8@ ¢ g.08 9.00 3.00
PROD RAINS 3 8.000 g.9 2 é¢.6¢ @.09 0.00
PROD RUSK 291 1.637 184.8 e g.0¢ 0.¢¢ g.0¢
PROD STONEWALL 121 5.174 172.9 a g.0¢ ¢.08 1.08
PROD TITUS 61 2.0892 48.3 g ¢.0¢ 08.¢9 g.0@
PROD UPSHUR 12 0.089 a.0 e g.ae @.20 g.0¢
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Appendix 8 (Continued)
Statistical Data on Median Difference over Background
By Facility and County
{Micro-Rems/Hr)

Texas Northern Crescent

FACILITY COUNTY NO AVERAGE MAXIMUM MINIMUM PCT25 MED PCT75
PROD VAN ZANDT 11 g.364 1.0 d g.00 @.08 l.e@
PROD wooD 245 15.437 793.8 ) g.68 @.00 3.88
PROD HOUSTON 24 8.583 3.8 é g.06 @.50 1.2¢4
PROD BAYLOR 34 111.735 2386.8 8 .62 1.26 26.00
PROD CHEROKEE 63 3.635 66.8 @ ¢.06 1.d9 2.00
PROD FREESTONE 51 4.982 64.0 g 0.08 1.00 4.00
PROD HANSFORD 238 4.059 249.9 g l.s¢ 1.08 3.00
PROD HUTCHINSON 181 6.048 67.9 e g.00 1.00 9.00
PROD PANOLA 130 9.323 266.0 8 e.0¢ l.d@ 5.80
PROD FRANKLIN 197 29.838  2189.% g g.06 2.28 19.00
PROD HARTLEY 23 2.565 l4.0 g 1.0 2.¢@9 2.080
PROD MARION 33 46.939 9%6.0 @ .08 2.0¢ 18.56
PROD OCHILTREE 94 2.234 5.0 ) 1.75 2.88 3.08
PROD SHACKLEFORD 46  19.478 213.8 ) .75 2.8@8 © 7.25
PROD SHERMAN 2 2.000 2.8 2 2.08 2.60 2.68
PROD WICHITA 31 47.781 387.0 g 0.08 2.0 67.08
PROD WISE 39 5.385 185.2 g.9 g.000 2.00 4.09
PROD ROBERTS 223 79.377 1984.8 8.0 @.008 3.00 26.89
PROD GRAY 314 42.911  3391.8 g.9 g.088 4.06 14.00
PROD SMITH 25  23.320 191.9 8.9 g.0080 4.0 43.68
PROD WHEELER 35 4.343 14.8 a.9 g.06¢ 4.00 8.00
PROD CARSON 32 9.812 59.8 é.0 g.008 4.58 9.75
PROD JACK 97 228.918 3785.8 6.9 g.068 S5.86 56.80
PROD NACOGDOCHES 39  49.564 461.0 g.0 2.0080 6.0¢ 59.09
PROD THROCKMORTON 65  33.169 415.0 g.0 2.068 8.0 29.58
PROD YOUNG 76  46.763 356.0 8.9 2.000 8.08 43.25
PROD JONES 11 69.364 294.0 1.8 1.060 9.08 94.980
PROD KAUFMAN 13 76.462 649.8 g.¢ 5.588 33.08 45.89
PROD STEPHENS 12 68.917 258.9 g.0 28.725 35.68 82.58
PROD WILBARGER 3 129.633 253.3  43.¢6 43.600 92.88 253.38
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FACILITY
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GP
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GP

PROD
PROD
PROD
PROD
PROD
PROD
PROD
PROD
PROD
PROD
PROD
PROD
PROD
PROD
PROD
PROD
PROD
PROD
PROD
PROD
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Appendix 9
Statistical Data on Median Difference over Background
By Facility and County
{Micro-Rems/Hr)

Texas Central/Western Region

COUNTY NO AVERAGE MAXIMUM MINIMUM PCT25 MED
ANDREWS 183 @.1680 5.5 g.9 ¢.4 ¢@.0
BORDEN 5 #8.06840 g.90 e.e g.¢ @.9
COCHRAN 1 0¢.0800 a.9 g.8 g.9 0.0
COKE 1 92.000¢ @.9 e.8 .6 8.0
CROCKETT 23 8.7826 62.8 g.¢ e.6 0.9
CULBERSON 5 0.20808 1.¢ g.2 g.6 9.¢
DAWSON 1 @.e00@ g.0 g.8 .8 0.@
ECTOR 66 47.753¢ 820.0 2.0 g.6 8.9
HOCKLEY 46 6.187S 2.6 g.e ée.6 0.0
HOWARD 11 ¢.9¢0¢ 8.0 8.6 6.9 0.8
KENT 1 @.g000 g.9 e.9 6.6 0.9
LOVING 1 0.9¢4@¢ é.0 9.9 g.9 9.¢
MARTIN 12 5.1667 43.90 g.8 6.6 9.9
PECOS 9 5.7333 51.6 0.0 g.e a.8
REAGAN 3 g.o00¢ 2.¢ #.8 g.6 9.9
REEVES 5 l.d0d@@ 4.8 g.0 .6 @8.0
UPTON 1 9.0068@ g.0 g.¢ 6.6 9.8
WARD 19 37.8526 193.¢8 g.0 g.¢ o6.9
WINKLER 33 #.4991 4.5 e.¢ ¢.86 9.9
YOAKUM 129 16.6282 771.8 g.@ g.¢ 8.8
CRANE 27 31.2593 144.9 g.8 g.¢ 3.9
MIDLAND 1 8.788@ 8.7 8.7 8.7 8.7
ANDREWS 1161  3.3894 494.9 g.8 e.¢ 9.9
BORDEN 63 2.0159 8l.4 ¢.9 g.¢ 9.4
COCHRAN 88 @.3758 8.9 ¢.98 6.9 0.0
COKE 176 14.2898 496.90 #.0 2.0 9.8
CRANE 265 4.1582 143.0 e.9 g.0 0.0
CROCKETT 278  7.3345 342.8 g.0 .6 0.9
CULBERSON 111  1.1882 52.9 ) ¢6.4 4.0
DAWSON 118 0.7834 25.8 7.0 ¢.6 0.9
ECTOR 582  3.9564 115.8 g.0 g.¢ 9.9
EDWARDS 13 8.08769 1.9 é.e g.8 9.9
FISHER 181  2.4646 37.8 é.9 e.6 @.8
GAINES 297  4.7852 92.8 g.o0 0.6 2.9
GARZA 19 1.8526 17.8 #.8 .8 9.8
GLASSCOCK 342 6.1316 896.¢ g.9 ¢.9 9.9
HOCKLEY 167 1.2738 27.9 é.98 0.9 9.0
HOWARD 413 4.7777 392.9 g.8 g.9 @8.8
IRION 48 28.806¢€ 744.8 g.8 6.8 0.0
LOVING 99 11.5859 241.0 g.0 6.9 @6.@
MARTIN 44  1.8455 17.0 0.0 e.2 @.8
MIDLAND 149 46.4235 746.8 8.9 0.8 @.¢
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PCT75

8.988
g.089
9.600
9.090

14.200
2.509
¢.000
2.588
@.15@
2.300
9.200
¢.099
2.898
9.008
0.880
2.560
0.289

73.008
¢.900
9.609

69.908
8.788

1.000
g.08¢
g.008
5.0080
3.008
1.258
@.de0
@.00d0
3.625
2.000
1.000
4.5080
g.008
9.00¢
@.0¢0
2.008
11.008
1.009
g.808@
11.008
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Appendix 9 (Continued)
Statistical Data on Median Difference over Background
By Facility and County
(Micro-Rems/Hr)

Texas Central/Western Region

FACILITY COUNTY NO AVERAGE MAXIMUM MINIMUM PCT25 MED PCT75
PROD NOLAN 14 9.2857 68.0 g.q g.6 @.¢ 1lg@.gee
PROD PECOS 369 48.3453 4l120.4 e.e8 6.6 3.8 13.000
PROD REAGAN 88 59.3758 2499.4@ 6.a g.4 @8.9 7.000
PROD REEVES 98 10.9694 362.9 6.0 g.6 @.2 2.2080
PROD RUNNELS 21 8.0952 2.0 g.9 @.¢ 8.0 @.pe@
PROD SCHLEICHER 21 @.8952 2.8 g.e ¢g.4 @.¢ @.00@
PROD SCURRY 52 9.6731 15.8 a.a .0 d.0 ¢.000
PROD TAYLOR 13 1.4615 5.8 2.0 6.0 8.8 3.0088
PROD TERRELL 3 0d.g0e8 g.e g.8 6.6 9.¢ @.000
PROD TOM GREEN 14  4.4286 20.0 é.0 g.8 8.4 9.258
PROD VAL VERDE 15 @.e@9e é.9 g.0 .6 @.¢ g.0088
PROD WARD 243 35.4115  2992. g.o 6.6 8.4 ¢6.200
PROD WINKLER 126 10.0968 244.8 8.8 6.9 @.8 +6.008
PROD YOAKUM 1281 @.752 95.9 @ e.¢ @.¢ 9.00@
PROD UPTON 149  84.368  2288.8 @ 6.6 4.8 28.508
PROD KENT 4 9.275 24.2 ¢ g.6 6.4 21.375
PROD MITCHELL 4 258.500 272.9 226 232.5 252.8 267.008@
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COUNTY

BRAZORIA
JEFFERSON
WILLACY
CAMERON
CALDWELL
KARNES
GALVESTON
HARDIN
LIBERTY
SAN PATRICIO
BROOKS
CHAMBERS
HARRIS
JACKSON
KENEDY
KLEBERG
MONTGOMERY
NUECES
POLK
ZAPATA
JIM WELLS
BURLESON
COLORADO
FRIO
HIDALGO
STARR
WALLER
WHARTON
FORT BEND
LAVACA
ATASCOSA
DUVAL
MATAGORDA
REFUGIO
JIM HOGG
ORANGE
AUSTIN
CALHOUN
MCMULLEN
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Appendix 1@

Statistical Data on Background by County

NO

93
19
182
19
173
14
33
194
47
15
95
182
Li4
63
89
95
183
33

26
32
36
185
31
134
17
15

12
245
13
18
19

46

45

(Micro-Rems/Hr)

Texas Coastal Crescent

AVERAGE

2.32151
1.17848
2.38627
2.90009
3.68844
3.95098
3.65152
7.68088
4.88851
4.51333
5.86316
4.18846
5.43868@
4.66667
5.44944
5.83158
4.88361
4.96979
5.33333
5.00000
5.15625
5.95833
6.22564
6.00088
5.64403
6.85882
6.22667
;.808080
7.11111
5.33388
6.48462
6.88889
7.08008
7.08008
8.0000¢
7.55556
7.97826
8.11111
9.84444

MAXIMUM  MINIMUM  PCT25

g.30
g.c0
8.5@
2.9¢@
3.10
2.98
é.58
3.58
3.58
4.50
5.0@
2.08
5.0
3.58
5.00
5.00
4.99
5.88
5.08
5.08
4.25
5.25
5.00
6.08
6.08
6.08
5.98
5.00
5.688
3.58
4.35
7.08
7.09
7.08
8.00
8.00
7.00
7.06
19.4@
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MED

g.30
g.78
g.98
2.98
3.99
3.95
4.08
4.008
4.5¢
4.50
5.80
5.00
5.08
5.00
5.00
5.80
5.88
5.88
5.00
5.08
5.58
6.08
6.00
6.08
6.28
6.00
6.08
6.08
6.50
6.50
7.08
7.68
7.8
7.00
8.8¢@
8.09
8.58
9.00
1¢.¢¢
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PCTTS

5.0088
6.800
6.808
2.98¢
4.209
5.000
b.d08
4.875
5.58¢
4.500
5.0808
6.000
6.009
6.008
5.80@
7.000
5.200
5.808
6.008
5.000
6.064@
6.500
6.088¢
6.000
6.0808
6.000
9.009
6.500
8.008
6.504@
..0e8
7.808
8.609
7.008
8.0d9
8.8@8
9.048¢
9.0609
19.00889
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Appendix 11
Statistical Data on Background by County
(Micro-Rems/Hr)

Texas Northern Crescent

COUNTY NO AVERAGE MAXIMUM MINIMUM PCT25 MED PCT75
VAN ZANDT 77 2.9@91 5.8 2.8 2.28 2.8 2.9@
WISE 39 4.4872 6.0 3.9 4.49 4.8 5.68
WILBARGER 3 4.8008 4.8 4.8 4.88 4.8 4.80
TITUS 61 5.1344 6.5 4.4 4.65 5.2 5.58
FREESTONE 58 6.2586 7.8 6.0 6.88 6.0 7.08
JONES 12 6.00090 6.9 6.0 6.00 6.0 6.80
THROCKMORTON 65 6.2388 8.0 4.0 5.00 6.0 7.08
WHEELER 35 6.1714 8.8 6.9 6.00 6.8 6.68
RUSK 344 6.2727 15.3 1.5 5.20 6.8 §.a0
HASKELL 24 7.6667 19.9 7.8 7.08 7.9 7.75
SHACKLEFORD 84 7.8595 15.9 e.8 6.080 7.9 8.08
STEPHENS 57 8.0088 15.8 5.8 6.00 7.8 l0.d@
UPSHUR 12 7.0008 8.8 6.8 6.00 7.0 8.d@
wooD 340 7.122 5.8 1.6 7.68 7.8 8.28
YOUNG 76 7.3553 12.8 5.0 6.08 7.8 7.00
CHEROKEE 88 8.2080 ig.8 6.8 7.00 8.0 9.08
COOKE 56 7.9286 9.0 5.0 7.25 8.0 8.75
GRAY 327 8.3211 i8.¢ 0.8 7.80 8.0 9.08
GREGG 947 8.1227 15.8 4.5 8.08 8.9 9.20
HEMPHILL 22 8.1818 9.0 7.8 7.00 8.0 9.0d
HOUSTON 24 7.8750 8.8 7.8 8.08 8.0 8.08
KING 62 8.2742 1.8 5.2 8.0@ 8.0 8.25
MARION 35 8.9143 11.9 6.9 8.08 8.0 lg.ee
MONTAGUE 289 8.9330 15.¢9 5.8 8.08@ 8.0 la.09
RAINS o3 7.6667 9.0 6.0 6.08 8.0 9.00
STONEWALL 121 7.6529 11.8 6.0 6.00 8.0 9.08
ANDERSON 38 9.6842 15.8 8.0 8.80 9.0 9.¢00
GRAYSON 223 9.3229 13.¢8 5.8 9.00 9.8 19.08
HARRISON 35 7.5143 15.8 2.0 2.08 9.0 14.08
HUTCHINSON 10l 8.6337 12.8 7.8 8.00 9.0 9.08
PANOLA 132 9.2576 11.4 8.0 9.¢20 9.9 ldg.20
SMITH 33 9.1515 1g.9 8.0 9.09 9.8 9.688
BAYLOR 34 18.9706 15.0 8.0 9.00 16.9 14.08
FOARD 53 19.1589 11.8 19.9 19.98 19.9 1g9.08
FRANKLIN 197 9.5787 12.@ 6.0 9.¢0 16.0 19.068
KAUFMAN 13 9.8462 1.8 9.0 18.08 1@.0 10.94@
NACOGDOCHES 44 19.5318 13.8 9.0 9.00 19.0 13.08
ROBERTS 223 18.9327 20.8 6.0 9.09 10.8 13.08
WICHITA 32 9.8125 14.8 4.8 4.80 1.0 13.75
CARSON 61 11.6393 15.0 7.8 8.08 11.0 15.09
HANSFORD 278 11.5612 15.0 9.2 11.09 11.0 12.09
HARTLEY 23 11.2174 12.¢ 11.¢ 11.908 11.9 11.08
LIPSCOMB 28 13.8357 25.8 8.8 11.08 12.9 14.25
OCHILTREE 104 11.6538 17.5 9.0 11.90 12.49 12.0¢
SHERMAN 5 12.0000 13.0 11.0 11.5¢ 12.0 12.5¢0
JACK 97 11.3299 20.8 3.0 5.98 13.0 16.688
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Appendix 12

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

Texas Central/Western Region

COUNTY NO AVERAGE MAXIMUM MINIMUM PCT25 MED PCT75
HOCKLEY 147 2.1741 6.0 e.3 g.4 2.4 5.08
KENT 5 5.20080 5.8 4.8 4.8 4.8 5.88
EDWARDS 13 5.0008 5.8 5.9 5.8 5.8 5.08
IRION 40 5.2258 6.8 5.9 5.8 5.8 5.08
TOM GREEN 14 5.2143 6.8 5.0 5.8 5.8 5.25
WINKLER 159 4.2398 7.8 1.5 1.5 5.8 6.00
YOAKUM 1338 4.7450 5.0 3.3 4.0 5.8 5.84
ANDREWS 1204 5.6719 15.8 1.5 5.0 6.9 7.08
CRANE 292 6.5442 3.8 2.9 5.0 6.0 8.08
CROCKETT 361 6.1362 1.2 4.0 5.9 6.0 7.09
DAWSON 119 6.7395 1.9 5.9 6.0 6.8 7.00
ECTOR 568 5.3838 15.8 1.8 2.5 6.0 7.09
GAINES 297 5.5657 7.8 3.0 5.8 6.0 6.08
LOVING 1e9 6.6688 9.4 5.8 6.9 6.8 7.40
TERRELL 3 6.0008 6.8 6.0 6.9 6.0 6.60
VAL VERDE 15 6.2008 7.8 5.8 6.0 6.9 7.88
COCHRAN 89 7.8674 8.8 6.0 7.8 7.8 ° 8.08
CULBERSON 116 6.9655 8.0 4.0 7.0 7.9 8.4a9
HOWARD 424 6.4958 13.8 1.3 6.0 1.9 8.0@
MARTIN 56 7.5179 15.9 5.8 6.0 7.8 8.75
REEVES 183 7.3018 12.9 4.0 6.0 7.8 8.60
WARD 262 7.1336 15.9 5.9 6.0 7.8 g8.d@
BORDEN 68 8.0441 9.0 7.8 7.0 8.9 9.49
FISHER 181 7.7994 11.8 3.9 7.8 8.8 9.88
GARZA 19 8.d00e@ 8.9 8.0 8.0 8.9 8.a8
MIDLAND 158 7.46087 15.8 1.9 6.0 8.0 9.0@
MITCHELL 4 9.5000 14.9 8.0 8.8 8.0 12.58
PECOS 318 8.1836 16.1 3.5 6.0 8.8 5.68
RUNNELS 21 6.6667 lg.e 5.8 5.8 8.@ g.e@
SCHLEICHER 21 8.4762 1.9 6.0 8.0 8.9 19.080
TAYLOR 13 7.6154 19.9 5.9 7.0 8.0 8.0@
GLASSCOCK 342 8.88640 11.9 7.0 8.8 9.8 19.89@
COKE 177 9.3051 12.9 6.0 8.e 1@.8 1@.2¢9
NOLAN 14 1g.8008 16.9 18.8 1.9 1g.¢ 19.98
REAGAN 9l 9.3846 1.9 8.9 9.0 19.8 19.4¢
SCURRY 52 9.50080 10.9 8.0 9.8 1¢.0 19.00
UPTON 158 8.9500 15.0 1.0 6.9 1.9 11.09

-235-

Copyright American Petroleum Institute
Provided by IHS under license with API
No reproduction or networking permitted without license from IHS Not for Resale



STD.API/PETRO PUBL 7101-ENGL 1997 M@ 0732290 0bL01570 234 HE

SUMMARY
(Utah)
I. The vast majority of readings (86.5 %) did not exceed background levels.

As a result, there were no significant differences among the i{tems of
equipment or between facility types.

II. San Juan county in the four corners area had a low background level and
Uintah county to it's north had a high background level.

III. Overall Summary

ITEM No Median 75%r pct. 98t" Pct. Max Value
1. Statewide
a. Background 364 1.9 11.9 12.0 14
b. Max Reading 364 1.9 11.8 14.0 608
c. Difference 364 0.9 6.9 4.0 588
2. Facility
a. Background
Gas Processing 9 5.0 10.8 19.8 10
Production 3585 18.4 11.9 12.8 14
b. Max Reading
Gas Processing 9 9.8 19.9 16.9 1@
Production 358 18.9 11.8 14.0 648
c. Difference
Gas Processing 9 6.9 6.0 g.8 g
Production 355 9.9 g.9 5.9 588

NOTE: All data are measured in micro-rems/hr
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Table 1
Difference of Maximum Reading over Background by Equipment
Sequenced by Increasing Median Difference
(Micro-Rems/Hr)

Utah

FACILITY: Gas Processing

Median 75¢n
Obsns Bquipment Difference Percentile
i

3 COMPRESSOR ( f.9 0.s
) DENYDRATOR t 0.0 i.0
1 INLBT SCRUBBER | .0 0.9

-— eeeee e Rt S St 4

9 10 280 38 40 58 oF

Median of Difference Over Background
FACILITY: Production
|
) FLINE | 6.0 8.9
78 H/t | g.0 i.9
31 MANIFOLD | .9 s.s
12 OTHER | (N 9.0
22 PUMP | 9.0 1.1
55 SBP ] g.0 5.0
56 STANK | e.0 i.s
3 VING | .8 6.0
6 VLINB | M 1.7
61 WPROD | .0 .0
26 WTANK | .9 8.8
-— seee-e S ety TEEET SEEE EEEs S
355 19 28 38 480 50 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)

Utah

PACILITY: Gas Processing

Median 75%n
Obsns County Diffezence Percentile

9 UINTAH | .0 g.9
e e et TERE SPPP Sy
16 26 39 49 58 68

Median of Difference Over Background

PACILITY: Production

36 SAN JUAN | 6.6 1.9
319 UINTAH | 0.9 §.9
- et Sl DLl Dttd Dlds 2
355 18 260 35 40 SO ¢

Median of Difference Over Background
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Table 3

Median Background by County
Sequenced by Increasing Median Difference

(Micro-Rems/Hr)
Utah
) 15'!\
Obs County Median Percentil.
36 SAN JUAN (|2RR2RRcsssstessesssseess 4.8 5.8
328 UINTAH ’tttttltlltttttltttltttltttt!tttttttttltttttttttttl 18.9 11.8
----- R s et SRR PR LAY R St SUEEY B

1 2 3 4 5 6 7 8 9 19

Median of Background Reading
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Bgquipsent No Average Maximum Minimum 25 % Median
Gas Processing Pacilities
COMPRESSOR 3 s § § s
DEHYDRATOR S ? ) [ ] L
INLET SCRUBBER 1 [ 9 ] ]
Broduction Facilities
FLINE 5 §.3469 1.9 § ]
H/T 18 4.2192 199.9 ) d
MANIPOLD 3l 2.6452 47.8 [ ] [
OTHER 12 9.5608 5.8 ¥ )
PUMP 22 9.7489 8.9 ] )
SEP 55 22.1945 588.60 ) g
STANK 56 §.4464 5.8 (] s
VINJ 3 g.9400 i.0 g )
WLINE 6 §.709¢0 2.9 ’ )
WPROD 81 3.9508 236.0 ¢ )
26 23.5385 496.90 8 ’

WTANK
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Appendix 1
Statistical Data by Pacility and Bquipment
Difference Over Background
(Micro-Rems/Hr)

Utah
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Appendix 2

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

Utah
FACILITY COUNTY NO AVERAGE MAXIMUM MINIMUM PCT25 MED PCTIS
cP UINTAH 9 f#.9d000 9.0 ) 9 ) g
PROD SAN JUAN 36 9.58333 2.9 § ) ) 1
PROD UINTAH 319 7.89828 588.90 ) 9 § §
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Appendix 3
Statistical Data on Background by County
{Mlicro-Rems/Hr)

Utah
CouNTY NO AVERAGE MAXIMUM MINIMUM PCT2S MED PCT75
SAN JUAN 36 5.87778 5.8 4.8 4.8 4.8 5.8
UINTAH 328 9.60366 14.9 5.9 8.9 14.6 11.9
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SUMMARY
(Wyoming)
I. There wezre no significant differences in readings among the items of

equipment, facilities, or counties.

II. Utah had a wide range of background levels. Carbon, Uinta, Washakie, and
Park counties were low; Fremont, Sublette, Sweetwater, and Lincoln were
mid-range; Converse, Crook, Hot Springs, Niobrara, Johnson and Laramie
were high: and Big Horn and Campbell were very high.

III. Overall Summary
ITEM No Median 715%™ Pect. 96t™ Pct. Max Value

1. Statewide

a. Background 1,687 9.0 12.9 15.9 17.0
b. Max Reading 1,687 19.9 14.0 15.8 859.9
c. Difference 1,687 0.0 0.9 2.8 836.9:
2. Pacility
a. Background
Gas Processing 378 4.6 6.9 7.8 12.5
Production 1,309 18.9 14.0 15.8 17.8
b. Max Reading
Gas Processing 378 5.8 6.9 12.9 69.8
Production 1,389 11.9 14.9 15.8 858.9
¢. Difference
Gas Processing 378 0.8 9.8 1.8 56.5
Production 1,309 8.9 .9 2.0 836.9

NOTE: All data are measured in micro-rems/hr
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Table 1
Difference of Maximum Reading over Background by Equipment
Sequenced by Increasing Mediun Difference
(Micro-Rems/Hr)

Wyoming

FACILITY: Gas Processing

Median 75¢n
Obsns Equipment Difference Percentile
1 BOTTOMS PUMP | 0.00 é.0
43 COMPRESSOR I g.00 g.0
26 DEHYDRATOR ] .08 .8
31 FRAC TOWER | g.09 4.0
70 INLET SCRUBBER [ g.00 6.0
3 METER | 0.68 3.5
18 0PUMP [ 6.09 é.0
48 OTANK ! g.498 g.0
8e OTHER ! g.60 4.8
1 PPUMP I g.08 g.0
7 PRODUCT LINE ! g.00 0.9
1 REFRIGERATION ! 9.40 6.4
43 SWEETENER l 9.00 .0
6 PTANK [ RERRRXEXRRAXXRREXRXRRRRARER 5.58 9.9
e e et et bt Tyt
378 1 2 3 4 5 )
Median of Difference Over Background
FACILITY: Production
11 FLINE I 0.00 9.8
245 H/T i g.00 8.9
65 MANIFOLD | g.08 0.8
44 METER | g.00 7.0
94 OTHER ! g.00 0.8
38 PUMP | g.00 0.0
191 SEP | 0.00 9.8
457 STANK | g.09 0.9
15 WLINE | g.08 8.8
1 VINJ | g.09 8.2
717 WPROD | 8.89 g.9
66 WTANK | g.80 ¢.13
13 SUMP |tttttttttttttttttt 3.88 16.58
-—— eeaa- S e A 4
13089 1 2 3 4 5 6

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)

Vyoming

FACILITY: Gas Processing

Median 75¢n

Obsns County Difference Percentile

[
49 FREMONT ! 6.9 8.3
169 LINCOLN | .9 g.o0
55 PARK | 0.0 5.8
42 SUBLETTE | 0.8 g.8
135 UINTA | 8.9 8.0
6 UNREPORTED Rttt 22323222222 5.5 26.5
bl S R s D ] Ty gy
1 2 3 4 5 6 71
Median of Difference Over Background
FACILITY: Production
|

82 CAMPBELL | 0.9 9.8
35 CARBON I g.0 8.2
36 CONVERSE ] g.8 8.8
24 CROOK | 8.0 8.6
148 FREMONT | #.8 8.5
412 JOHNSON | 8.0 6.8
18 LARAMIE ‘l 9.9 6.0
38 LINCOLN | 0.0 8.8
20 NIOBRARA | 9.9 g.9
213 PARK | 0.4 8.0
61 SUBLETTR | 0.8 B.8
8 SWEBTVATER I .0 8.8
64 UINTA | 8.0 8.0
39 WASHAKIB ] 6.9 g.0
5 BIG HORN |RaR2 1.8 2.5
84 UNREPORTED |rexs 1.9 3.8
31 HOT SPRINGS |RxERRRXY 2.8 9.0

L T L i Ll STy T et
1 2 3 4 5 6 1

Median of Difference Over Background
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35
199
38
268
188
183

138
98
36
24
31
20

412
18

82

Copyright American Petroleum Institute
Provided by IHS under license with API

County

CARBON
UINTA
WASHAKIE
PARK
FREMONT
SUBLETTE
SWEETWATER
LINCOLN
UNREPORTED
CONVERSE
CROOK

HOT SPRINGS
NIOBRARA
JOHNSON
LARAMIE
BIG HORN
CAMPBELL

No reproduction or networking permitted without license from IHS

Table 3

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

Wyoming
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Median of Background Readings
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Appendix 1

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

Wyoming

Equipment No Average Maximum Minimum 25 % Median 75 %
BOTTOMS PUMP 1 g.00080 9.9 @ ] 8.9 g.9
COMPRESSOR 43 ¢.8870 8.3 2 8 9.9 8.0
DEHYDRATOR 26 é.0008 6.8 é g 6.0 8.8
FRAC TOWER 31 4.6161 42.9 8 a g.8 4.0
INLET SCRUBBER 79 8.8714 5.0 @ 8 g.9 2.8
METER 3 1.1667 3.5 ] ) g.0 3.5
OPUMP 18 g.0000 8.8 8 ) .9 6.0
OTANK 48 1.9729 56.9 @ ) 9.8 g.0
OTHER 8d 2.8375 56.5 ) 9 6.8 g.¢
PPUMP 1 g.0908 2.8 g '] g.9 8.8
PRODUCT LINE 7 2.9008 8.8 ) ) 8.9 B.8
REFRIGERATION 1 6.0080@ g.9 ) ) 9.0 8.0
SWEETENER 43 0.0000 #.6 ) 2 g.8 0.8
PTANK 6 11.8333  37.9 ) ) 5.5 26.5
Product Faciliti
FLINE 11 24.6364 2N 8 ) g.9 g.880
H/T 245 5.7718 836 ) ) 8.8 #.000
MANIFOLD 65 6.9462 451 8 ) 6.9 0.8080
METER 44 9.0888 ) ) 2 8.8 g.009
OTHER 94 g.4181 7 ) @ g.8 0.008
PUMP 38 9.2333 5 @ ) 8.9 g.008
SEP 191 2.8901 181 ) ) 8.9 1.000
STANK 457 0.6846 41 @ } 0.0 2.089
WINJ 1 g.00080 ) g ) 0.9 0.900
WLINE 15 g.00d0 ) g 2 6.9 g.008
WPROD 11 0.0808 @ ) ) 2.9 @.ée8
WTANK 66 8.7879 8 g ') 8.8 9.125
SUMP 13 15.4462 117 ) é 3.8 16.588
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Appendix 2

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

Wyoming
PACILITY COUNTY NO AVERAGE MAXIMUM MINIMUM PCT25 MED PCT7S
GP FREMONT 46  3.4158 56.5 8 .0 @.8 0.225
GP LINCOLN 196 d@.0990 9.9 ) g.9 9.9 d.d0¢
GP PARK 55 4.4473 56.0 @ 6.8 8.8 5.000
cP SUBLETTE 42 d.0900 0.9 ) ¢.¢ @.0 9.000
GP UINTA 135 8.2164 5.5 8 6.6 0.0 o¢.000
GP UNREPORTED 6 11.8333 37.8 a .8 5.5 26.500
PROD CAMPBELL 82 0.8000 0.8 2 0.6 0.6 0.900
PROD CARBON 35 9.2543 3.8 8 9.0 9.9 9.200
PROD CONVERSE 36 24,3611 836.0 ) 6.8 @.8 0.000
PROD CROOK 24 @.4417 1.9 é .4 2.0 40,008
PROD FREMONT 148 6.3439 451.9 8 2.0 6.0 8.4589
PROD JOHNSON 412 9.3714 9.8 ] 6.6 9.9 0.000
PROD LARAMIE 18 9.9840 6.0 ) .0 0.0 9.008
PROD LINCOLN 38 @.0000 ¢.0 g 8.0 d.4 0.0@9
PROD NIOBRARA 26 @.1060 2.8 é 0.6 0.0 4d.008
PROD PARK 213 9.4695 6.9 ) 6.6 ¢@.8 ¢.00¢
PROD SUBLETTE 61 9.8868 g.9 ) 8.8 9.8 ©.909
PRQD SWEETWATER 8 0.09000 ¢.0 8 8.0 8.8 0.0080
PROD UINTA 64 4.8758 271.8 ] 6.6 0.8 @.600
PROD WASHAKIE 38 ¢.000@ 6.0 ¢ 6.6 9.4 98.0d0
PROD BIG HORN S 1.400880 4.8 ) 6.5 1.8 2.500
PROD UNREPORTED 84 8.8895 192.¢ g 6.6 1.4 3.758
PROD HOT SPRINGS 31 4.8069 12.9 ) 6.8 2.8 9.80¢
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Appendix 3

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

Wyoming
COUNTY NO AVERAGE MAXIMUM MINIMUM PCT25 MED PCT75
CARBON 35 6.5286 14.0 1.8 2.5 3.8 11.8
UINTA 199 5.3327 18.9 g.8 4.8 4.9 8.8
WASHAKIE 38 4.2633 4.8 3.9 4.0 4.3 4.5
PARK 268 6.4179 15.9 1.8 3.5 4.8 18.49
FREMONT 188 7.4862 15.0 2.3 3.5 5.8 12.8
SUBLETTE 183 6.1748 7.9 6.8 6.8 6.0 6.9
SWEETWATER 8 6.525@ 6.9 6.3 6.3 6.3 6.9
LINCOLN 138 7.52948 12.9 4.5 6.8 7.8 8.9
UNREPORTED £Y ) 9.1778 12.9 7.8 8.8 9.5 18.9
CONVERSE 36 11.6944 14.9 11.8 11.9 11.9 12.8
CROOK 24 11.908€0 11.8 11.8 11.9 11.89 11.8
HOT SPRINGS 31 9.8839 14.9 2.0 3.0 12.9 12.6
NIOBRARA 20 12.1¢008 14.8 8.9 12.9 12.9 13.9
JOHNSON 412 12.8252 17.9 8.0 11.9 14.90 15.9
LARAMIB 18 14,0068 14.9 14.6 14.9 14.9 14.0
BIG HORN 5 14,6000 15.4 14.8 14,8 15.8 15.8
CAMPBELL 82 14,8244 16.8 10.9 14.9 15.8 15.49
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VIII. Measurement Collection Protocols
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American Petroleum (nstitute
211 N. Ervay, Suite 1700

Dallas. TX 75201-3688
214-220-2034 I

8. A Hall
Progustien Directdr

August 2, 1988

“To: API OPERATING COMMITTEE MEMBERS

API NORM DATA COMPILATION EFFORT

Gentlamen:

In follow-up to our request for release of your company’s external survey
measurements to API for analysis, your data on Naturally Occurring
Radicactive Material should transmitted to API, Attn: J. M. Spanhel,
211 N, Ervay, Suite 1700, Dallas, Texas 75201, by September 15, 1588. The

data for each cumpany will be grouped sc that the measurements will not be
attributable to any specific cempany.

The data required for analysis as described on the attachment should be
limited to: .

- State

= Facility Type

- Equipment Type

- Maximum External Measurenment

- Background Measurement

The data should be provided on 5 1/4" £loppy diskettes on a LOTUS 123
spreadsheet with each stattmgupa:ed as a separate worksheet, entitled
"ST.WK1" (eg., TX.WKl, LA.WKl, etc.). Field widths shall be as follows:
State - 2; County - 20; Facility Type - §; Equipment Type - 20; Maximum
Reading - 6; and Background Reading - 6.

Each measurement provided should be the maximum external radiation dose
reading in mR/hr for the specific piece of equipment surveyed.
Measurements should be provided for in service equipment only. Surveys
conducted on soil, junk/salvage vessels and tubing pipeyards and drum
storage areas are not appropriate for this study,

Please advise me at 214,220-2034 i{f there is any problem in providing this
information by September 15 and providing it in the requested format.

Very truly yours,

Copyright American Petroleum Inslmne-a : m B [ R . H‘ll 3
with API . =
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API NORM
DATA COMPILATION
WORKSHEET

State County Facility Type Equipment Type Maximum Reading Background Reading
1-2 3-22 23-26 27-46 47-52 52-58

State: TX - Texas; LA -~ Louisiana; also use OS for Offshore 0.C.S. Properties

County: Self-explanatory

Facility Type: Prod - Production

GP - Gas Processing
Anything not considered Gas Processing should be classified as

Production.
Equipment Type:
Production Facilities
~ WPROD - Production wellhead
- WINJ - Injection wellhead
- Wother - Other wellheads
- MANIFOLD - Manifold/Header piping, valves and chokes, etc.
- SEP - Separators to include production separators, fwko,
qunbarrels, etc.
- H/T - Heater treater
- STANK - Stock tanks
~ WTANK - Water tanks
- PUMP - All pumps
- SUMP - Sumps to include pits, pigtraps, ponds, etc.
- FLINE - Flowlines to include all valves and elbows
- WLINE - Water lines to include all valves and elbows
- VRU -~ Vapor Recovery Units
- OTHER - All other measurements of in service equipment

Gas Processing
- INLET SCRUBBER - Inlet scrubbers, separators, fwko, etc.

- SWEETENER - All gas sweetening equipment to include amine systems,
etc.
—~ DEHYDRATOR -~ Dehydration equipment to include Glycol, EG and TEG

systems, etc.
FRAC TOWER - All process towers/columns
CRYO UNIT - All equipment associated with cryogenic process
REFLEX PUMP - All reflex pumps

BOTTOMS PUMP -~ Pumps transferring liquids off the bottoms of towers

METER - All metering equipment to include meters, meter runs,
screens, strainers, filters, etc.

PPUMP - Propane pump

oPUMP - All other pumps

PTANK - Propane tanks

OTANK - All other tanks

PRODUCT LINE - All product pipelines

COMPRESSCR - Compressors and associated equipment '

REFRIGERATION - All equipment associated with the Propane Refrlgeratlon
System

OTHER - All other gas processing equipment to include pig
launcher/receiver, etc.

Copyright American Petroleum Institute - 2 5 8-
Provided by IHS under license with API
No reproduction or networking permitted without license from IHS Not for Resale



Copyright Ameril

STD.API/PETRO PUBL 710L-ENGL 1997 M 0732290 0L0L593 &35 WM

[, — =, = Le= - = -—— e, e e [
JimL=m="2 bl Lo Loirmrm, omolmZ F - —-I= T —aTe Too

MEASUREMENT PROTOCOL FOR THE OCCURRENCE OF LSA MATERIAL
(Phase [ Survey Procedures)

ectiv

To provide uniform measurement criterfa to assess the occurrence of low

specific activity (LSA) scale and solids (materfal) and associated potentia)
eXposures.

Introduction

Naturally occurring radiocactive matarials (NORM) may be produced with some
petroleum flutds. These radicactive materials may accumulate in scale or
solids In vessels, pipes, tubing, or other production equipment. In this
protocol, we will refer to thess radioactive materials as LSA material.

Baughter products of natural uranfum and thorium are expected to be the major
radicactive components of LSA material. These daughter products emit alpha,
beta. and gamma radiations. The alpha and beta radlations do not normally
penetrate through the vessel or pipe wall. However, the gamma radlation can
be measured outside the vessel or pipe and can be "used to determine the
occurrence of LSA material in this equipment, This gamma radiation can also
lead to direct radiation exposure, and this exposure should be assessed.

Measurements along the extarnal surface of the production train can be made “o
detsrmine where LSA material has accumulated inside equipment and pipirg.
Khere accumulations are detected, exposurs rate measurements should also bde
made to determine potential employee exposure to gamma radiation that
psnetrates through the equipment or pipe.

For a more complete discussion on naturally eoccurring radicactive materftals
and the occurrence of LSA material, the reader is referred to the following
pudblications: .

© Manuscript of presentation by A. L. Smith at the March 1985 Offshore
Technology Conference in Houston, Texas

© NMational Council on Radlation Protection and Measursments Report
Nuabers S0, 77, and 78

¢ Exploration and Production Forum of February 12, 1§87

ipment

SAFETY NOTE: These instruments are not intrinsically safe. There is some
potential for sparking when detector cables are connected or disconnected, or
when Switches are turned on or off. Where explosive atmospheres may be
encountered, explosive gas measurements should be made prior to the radiation
Survey.

-259-
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© A pulse rate meter with a sodium todide (NaI) seintillation detector with
a 1" x 1" ¢crystal is recommended to determine whare LSA material exists.

© A pylse rate meter with an energy-compensated Gelger-Muller (GM) detector
is recommended to measure axposure rates.

NOTE: The same pulse rate meter can be calibrated for use with etfther
detector. However, care should be taken to ensure that field adjustments to
the puise rate meter are not necessary when the detectors are changed.

0 Brief descriptions of these instruments are contatned in Attachment ! to
this procedurs.

Equipment Calibration

© Regulatory agencies require that radiation survey equipment be calibrated
periodically, It 1s recommended that radiation survey equipment be
calibrated at Teast annvally.

O A National Bureau of Standards (NBS) traceable cestum=137 (Ls5-137) source
is recommendad for the calibration of the pulse rate meter with both

detectors.

Training

Employees who perform LSA material surveys should receive, as & minimum, the
following training to ensure consistent and accurate results:

© Overview of LSA material occurrence

© Need for proper instrument calibration (by manufacturer or calibration lad)
0 Use of measurement instruments

© Msasursment techniques

© Use and purpose of check sources

0 Survey strategy (where to survey)

© Interpretation of results

0 LSA material handiing procedures and safety precautions

NOTE: Since suévuy personne! will prodably be asked a broad range of

questions Ly fleld employees on LSA material and related employee heal:n
concerns, they shouid be briefed on how to respond to these types of questions.

-260-
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Whery To Survey

0 No firm correlations have been drawn to date that allow us to predice
which formations, wells, or production trains may be associated with LSA
material accumulation. It appears that the only way to find out if LSA
material is present at & particular location i5 to survey it.

0 Common areas whare LSA material accumyiation has been found are:
- In fleld production flcilitlu{:

. Heatar treatears, water Kknockouts, liguid product tanks, separators,
tubing and piping (particularly at points where flow direction or
velocity changes), water transfer pumps, and produced water handling
equipmant.

- In gas plants:

Propane/ethane reflyx pumps, liquid product pumps and storage tanks,
and points of flow velocity or directional changes (particularty in
piping in propane, ethane, and product service).

o Where practical, it s recommended that all accessidle parts of the
production train be surveyed.

:Eo At some locations where LSA material has come in contact with or fallen to
g the ground, soil measurements may be needed.

Survey nghnigg!;(grgcldurts

© Review and followv manufacturer's operating i{nstructions for the
instrument(s) to be used.

0 Complete the top half of the survey data sheet up to “"background readings."

- 0 Check iInstruments using & check sourcs o determine that they are
cperating properly. (Coleman lantern mantles have been found to be usefu!
and inexpensive check sources.)

0 Measurs background radiation levels with the Nal detector. Thess
background measurements should be made at a minimum distance of 20 fest
from production equipment. Report the bdackground measurement results im
counts per minute (cpm) on the attached survey data sheets.

) NOTE: A good location to make dackground measurements onshore is at the
- sntrance to the lease site, and offshore is on the heliport.

¢ Where practical, survey all accessible parts of <the production train.
_ Hold the Nal detector as close to the squipment surface as possible. SCAR
the equipment by moving the Nal detector siowly along the production
train., Record the Nal detector readings in <pm on the attached survey
data shest, Record a reading for each separate piece of equipment/piping
surveyed, even {f at background. ‘

201 4m
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Nhere levels vary for & given plece of equipment ur pipe, the highest
reading should be recorded unless different parts or components of the
equipment or pipe ¢an Dde fdentified (on the survey data sheet) and

surveyed individually.

Using the energy-compensated GM detector, syrvey locations where lavels
measuresd with the Nal detector exceeded 4000 cpm above background. Hold
the GM detector | foot away from the esquipment being surveyed. KWhare
soil measurements are made, the GM detector readings should be taken at
the height of the reproductive organs ([about 1 meter (3.3 feet) from the
ground). Record the GM detector results in millirems per hour (mR/hr) on

the attached survey data sheet.

NOTE: In areas where background readings exceed 2000 epm, (it s
recommended that energy-compensated GM detector measurements be mace at
211 locations where Nal detector readings exceed 6000 cpm.

When the GM detector has been used at a given location, measure background
radlation with the GM detector. Make these measurements at the location
where the Nal detector background readings were made. Record the GM
detector background readings in mR/hr on the attached data sheet.

NOTE: It may be more convenient to take both the Nal and GM detector
background readings prior to the survey.

Regords

Nhere practical, atl of the information on the attached sample data shut:
should bDe completed for each location surveyed. ‘

%0 14m
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SAPLE DATA' SHEET

Date Plant/Location

Survey By: Phone #
State/County/Field/Lease/Hell

(OfTshore——B10CK, Area, Field, Well)

Formation Geological Name " Welt Subsea Depth
: and Completion Late

Dally Production Volume: Of! ___ Water Gas Percent Water Cut %
(BELS) (B D , B
Type of Scale Present Age of Facility/Equipment
(yrs.)
. Nal GM
Detecter Information: Serial # -
Si2e and Type
Calibration Date
¢pm to mR/hr Conversion Factor N/A
Background Reading: cpm mR/hr
Survey Location cpm_ mR/hr @ 1° mR/hr @ 3'

Comments:
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Survey Location epm mR/hr 8 1° mR/hr @ 3
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ATTACHNERT |

Theory of Operation:
A. Scintillation Detectors

Some materials emit Vight or “scintillate” when exposed to radiatien. Ffor
example, the sodium todide (Nal) detectors we are using to determine where
LSA scale or solids have accumulated emit 1ight when exposed to gamm
radiation. This emitted light 15 then detected by a photomultiplier tube
in the detector, which produces & pulsed electric current that ts roughly
proportional to the amount of gamma radiation present. This electric
pulse s then fed into the pulse rate meter where it is converted to a
meter reading in counts per minute (cpm). From this meter reading we are
able to locate LSA material that has accumulated in equipment and get &
rough idea of how much of this LSA material is present.

Ne are not able to accurately determine exposure rates from these
scintillation detector readings because these detectors are markedly
energy dependent and tend %o overrespond (read too high) when exposed to
low energy gqamma radiation (Reference: NCRP 50'). To measurs exposure
rates, 4 detector that is energy independent is needed. .

B. Energy-Compensated Geiger Muller Detectors

Energy-compensatec Geiger Muller (GM) tube detectors are for all practical

purposes energy independent and can be used %o measure exposure rates.

Gamma radiation that enters an ensrgy-compensated GM tube causes the gas

(e.g. air) in the tube to break down into positively and negatively
charged matertals called ions. These charged ions cause a pulsed current

to flow in the GM tube. This pulse Is fed to the pulse rate meter, where

tt 1t convertad to A meter reading and read in millirems per hour. Each

gamma radiation (photon) that enters the energy-compensated GM detector

produces & single pulse of current.

An snergy-independent response is achieved in these energy-compensated GM
detectors by using detector shields (NCRP 50').

'Rattona) Council on Radiation Protection and Measurements Report No. 50.
pages 75-77.
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