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*b- Strategies for Today? 

Enuironmmzal Partnership 

One of the most significant long-term trends affecting the future vitality of the petroleum 
industry is the public's concerns about the environment, 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; documenting performance; and communicating 
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 quality 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 responsibilities, API members 
pledge to manage our businesses according to the following principles using sound science 
to prioritize nsks and to implement cost-effective management practices: 

To recognize and to respond to community concerns about our raw materials, prod- 
ucts and operations. 

To operate our plants and facilities, and to handle our raw materials and products in a 
manner tpat protects the environment, and the safety and health of our employees and 
the public. 

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

To advise promptly, appropriate officials, employ-ees, customers and the public of 
information on significant industry-related safety, health and environmental hazards, 
and to recommend protective measures. 

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

To economically develop and produce natural re-sources and to conserve those 
resources by using energy 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 generation. 

9 To work with others to resolve problems created by handling and disposal of hazardous 
substances from our operations. 

To participate with government and others in creating responsible laws, regulations 
and standards to safeguard the community, workplace and environment. 

To promore these principles and practices by sharing experiences and offering assis- 
tance to others who produce, handle, use; transport or dispose 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 

PETROLEUM PRODUCING AND GAS PROCESSING FACILITIES 

The presence of naturally occurring radioactive materials (NORM) in 
oil and gas producing operations has been recognized since the early 
1930s when slightly elevated radium levels were detected in Russian 
oil 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. In 
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 quantities of NORM. Industry 
responded by 1) notifying appropriate state agencies and the 
Mid-Continent Oil & 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 MidoContinent Oil 61 Gas Association in Mississippi was estab- 
lished as a clearing house f o r  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. 
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. 

While not exhaustive, the data base is large and indi- 

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.traditiona1 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. 
the inner surfaces of some oil and gas equipment, generally in the 
following forms: 

NORM exists on 
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a Radium 226 and Radium 228 - Co-precipitated in some mineral 
scales. 

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

a 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. 
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. 
existence of these materials in the oilfield, industrial hygiene 
practices aimed at protecting against their hazards have long been in 
place and include: 

Exposure to NORM is 

Because of the 

a Purging of vessels prior to entry. 

a 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. 
NORM produced at only a few relatively remote sites constitutes no 
appreciable addition to natural radiation background levels. 
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. 

The small quantities of 

The 

J. C. Martin 
L 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 o f  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 o f  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 o f  equipment for each state and the total U.S. 

II. Summary of Resul ts 

Section V I  - National Summary contains figures, tables and appendices for 
the total U.S. This study consists o f  36,890 observations collected in twenty 
states and two offshore areas. The geographical distribution of the survey 
points is shown in Figure 1 and includes both oil/gas producing equipment 
(33,042 readings) and gas processing equipment (3,848 readings). Figures 1A 
and 18 illustrate survey distribution for gas processing and oil/gas producing 
equipment respectively. lhe 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 
i 1 1  ustrate median activity levels over background for gas processing and 
oil/gas production facilities respectively. The Sth, 25th, 75th and 95th 
percentile points o f  the nationallv aaareaated 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 
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 o f  "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 Sunary and were used to classify equipment, counties and states 
in the State Sumaries. 

- 1- 
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D e f i n i t i o n  Bac kground Dif ferences 
Cat euory (National L MR/hr 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 203: 9.01 - 14.00 33.01 - 245.00  
5 Highest 5% over 14.00 over 245.00 

NORM a c t i v i t y .  leve ls  showed wide v a r i a b i l i t y ,  both geographical ly and 
between items o f  equipment i n  the same geographic area. As shown on Figure 2, 
lower background leve ls  tend t o  occur offshore and near the  coast. The 
Midwest and Rocky Mountain areas tend t o  have higher background levels .  
Background leve ls  are not re la ted  t o  the equipment readings. Several areas o f  
Colorado, Wyoming and Utah, f o r  example, had high background l e v e l s  and very 
few equipment readings above background. This can be seen by comparing the 
background leve ls  shown i n  f i gu re  2 w i th  the  d i f fe rence over background leve ls  
i n  Figures 3 and 4,  

The geographic areas w i t h  the highest equipment readings are the e n t i r e  
g u l f  coast crescent (F lo r ida  panhandle t o  Brownsvil ie, Texas), the northeast 
Texas crescent, southeast I l l i n o i s  and a f e w  counties i n  southern Kansas. 
These are shown i n  Figures 3 and 4 for  gas processing and production 
f a c i l i t i e s ,  respect ively.  The eastern g u l f  coast from Miss iss ipp i  t o  the 
F lo r ida  panhandle has the highest consistent NORM a c t i v i t y  l eve l s  surveyed i n  
the  e n t i r e  United States. 

Table 1 i l l u s t r a t e s  NORM a c t i v i t y  leve ls  over background f o r  
approximately 15 d i f f e r e n t  types o f  equipment f o r  both gas processing and 
production f a c i l i t i e s .  NORM a c t i v i t y  leve ls  tend t o  be higher i n  speci f ic  
types o f  equipment. Gas processing f a c i l i t i e s  having the highest leve ls  are 
r e f l u x  pumps, propane pumps and tanks., other pumps and product l i nes .  Water 
handling equipment i n  the production f a c i l i t i e s  category exh ib i ts  the  greatest 
NORM a c t i v i t y  leve ls .  Deta i l s  on equipment types are provided i n  the nat ional  
summary i n  the report .  

When located i n  the same area, the gas processing equipment noted above 
tends t o  have higher a c t i v i t y  l eve l s  than the  water handling equipment i n  the 
producing f a c i l i t i e s .  This can be seen i n  the s ta te  summaries by comparing 
the  median readings f o r  the  two types o f  f a c i l i t i e s  i n  the  same county. 

I I I .  The Data 

The data were supplied by a number o f  major petroleum companies from 
readings made on t h e i r  own equipment under a common protocol  using a s im i la r  
type o f  s c i n t i l l a t i o n  detector. Ca l ib ra t ion  was done i n  accordance w i t h  the 
manufacturer's spec i f icat ions by a l l  par t ic ipants .  Thus t h i s  data base 
represents the most comprehensive and consistent set  o f  NORM data avai lab le 
f o r  vetroleum operations. However, much o f  the data were co l lec ted  a t  s i t es  
which were suspected o f  exh ib i t i ng  some degree o f  r a d i o a c t i v i t y .  Hence, the 
data i s  not  t yp i ca l  o f  a randomly chosen s i t e  and tends t o  overstate the 
magnitude o f  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 product i on/gas processing . The number o f  observat i ons 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 o f  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. All 
of the Nebraska data comes from a single county on its southern border and the 
Kentucky data is all from two counties on the western border with Illinois. 

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 o f  equipment in a state 
may be the result of a single observation or a small group o f  observations 
taken at the same location. 

IV. 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 o f  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 o f  "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 o f  NORM and activity levels if viewed as the 
"average" case. 

The national sumaries 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 o f  equipment which are most likely to 
have higher NORM activity levels. 

Table 3 constructs an "incidence" measure for each state which is an 
al ternative statistical method o f  comparing NORM occurrence by providing a 
ranking in terms of both frequency 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 observations. From 
Table 3 we see that Alabama/Florida and Mississippi have a much higher 
incidence measure than any other states with Illinois 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 o f  abbreviations used is given below. 

A .  Gas Processing Equipment (GP) 

1. BOTTOMS PUMP 
towers. 

2. COMPRESSOR - Compressors and associated equipment. This 
incl udes compressors 1 ocated on the 1 ease. 

3. CRY0 UNIT - All equipment associated with the cryogenic 
process. 

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

5. FRAC TOWER - All process towers and columns. 
6. INLET SCRUBBER - Inlet scrubbers, separators, fwko etc.. This 

includes those located on the lease. 
7. METER - All metering equipment to include meters, meter 

runs, screens, strainers, filters, etc.. 
8. OPUMP - All other pumps. 
9. OTANK - All other tanks. 

- Pumps transferring liquids from the bottoms of 

10. OTHER - All other gas processing equipment, including pig 
11. PPUMP - Propane pump. 
12. PTANK - Propane tank. 
13, PRODUCT LINE - All product lines. 
14. REFLUX PUMP - All reflux pumps. 
15. REFRIGERATION - All equipment associated with the propane 
16. SWEETENER - All gas sweetening equipment to include amine 

1 auncher and receiver. 

refrigeration system. 

systems, etc.. 

B. Product i on F aci 1 it i es (PROD) 

1. FLINE 
2. H/T 
3. MANIFOLD 
4. OTHER 
5. PUMP 
6. SEP 

7. STANK 
8. SUMP 
9. VRU 
10. WINJ 
11. WOTHER 
12. WPROD 
13. WLINE 
14. WTANK 

- Flow lines to include all valves and elbows. - Heater treater. - Manifold/header piping, valves and chokes, etc. - All other measurements on in service equipment. - All pumps. - Separators to i ncl ude production separators , fwko, 

- Stock tanks. - Sumps to include pits, pigtraps, ponds, etc. - Vapor recovery units. - Inject i on we1 1 head. 
- Other we1 1 heads. - Product i on we1 1 head. 
- Water lines to include all valves and elbows. - Water tanks. 

gunbarrel s, etc. . 

-4- 
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V I .  National Sumary 

Over v i ew 

1. Differentes in Equipment (a l l  observat ions)  

The equipment w i t h  the most pronounced d i f f e rences  over background 
based on Median tanking a r t  l is ted below i n  descending order ,  The 
d i f f e rence  is the excess o f  t h e  reading over background using a l l  
observat ions: 

Equipment Hedian Difference 7Sth Percen t i l e  

1. Reflux Pumgs (GP) 52.7 )Whr 242.9 )Añ/hr 
2. Propane Pumps (GP) 19.9 78.8 
3 .  Propane Tanks (GP) 9.9  45.8 

I I .  Differences i n  Equipment (observat ions i n  excess of background) 

A second way of looking a t  the data is t o  exclude a l l  values which 
were a t  or belou background and focus on what happens when NORH is 
detected.  

The equipacnt with t h e  mst pronounced d i f f e rences  over background 
based on Hedian ranking arc l is ted belov i n  descending order. The 
d i f f e rence  is t he  excess of t h e  reading over background using only 
those observat ions i n  excess of background: 

Bqu ipun t  
a 

Over Hedian Difference 75'" Percen t i l e  

1. 
2. 
3 .  
4. 
5. 
6. 
7. 
8 -  . 
9. 

Reflux Puips (GP) 86.4 
Flow Line (Prod) 24.9 
PUW (Op) 66.7 
Product Line ( G P I  56.1 
Water Line (Prod) 51.6 
Propane Ppips  (CPI 74.7 
Other êump (OD) 49.1 
Propane Tanks (Gê) 72.6 
In j ec t ion  Vell[Prod) 49.9 

76.9 w/hr 
42.9 
38.0 
35.9 
34.6 
31. 9 
27.8 
25.9 
2u.a 

291.9 )Whr  

73.9 
111 5 
100. Q 
97.5 
96.3 
65.7 
56.3 

112. e 

I I I .  Overall Surary 

1. Mationwide (a l l  Obsns) 

I T U  äo 5'" Pct .  2SCh Pct. Median 75'" Pc t .  9%" Dct. 
aid-range ------- 1 (high) ( - -  ------ (lev) 

a. Background' 33971 2.3 s e 9  7.9 9.9 14.0 

c. Difference 36899 9.9 9.0 9.9 4.9 184.6 
b. liax Reading 3689Q 1.5 6 .O 9 .O 13 ,9 118. o 

. On-shore backgrounds only. Based on these numbers, back- 

- 3- 
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grounds for 
belov 2.34 
(aid-range 1 

’ each county vexe classified if their median values vete  
(very low), betvecn 2.34 and 5.99 (low), between 5.0 and 9.0 
, between 9.81 and 14.0 (high) and above 14.8 (very high). 

2. Nationwide (observations over background only) 

ITEn No geh Pct. 2Seh Pct. Median 7Sfh Pct. 9%” Pct. 
( - - -- - - - mid-range --o---- 1 (high) ( lov) 

Difference 15631 a.8 2.9 6.9 33. O 245.8 

This distribution was used t o  classify a l l  difference readings (by county 
or equipwnt) as very low ( < 6 . 8 ) ,  low ( . 8  - 1.99), mid-range (2.1-33.8), 
high (33.01 - 215)  and very high (above 245). 

3. Facility 

ITEM No Prn Pct. 25*” Pct. Median 75*” P c t .  95th Pct. 
(low) (------- aid-range ------- 1 (high) 

Difference [All observations) 

Gas Processing 3864 9.8 8.9 9.9 3.0  95.6 
Product ion nu26 8.9 8.0 9.1 4.0 165. O 

Difference (Observations in excess of backgtoond) 

Gas Processing 1379 8 . 8  2 .B 9.9 46.8 261.9 
Production 14258 8.8 2.8 6.9 31.0 245.8  

NOTE: All data ate rasured in nicro-reis/hr 
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Obsns 
648 

58 
244 
272 
59 3 
181 
232 
423 
430 
143 
243 

3 
146 

40 
124 

7 1  
118 - 

3864 

1748 
2537 

386 
2397 
1393 
7887 
7005 
11s 
182 

24 
2324 
2962 

454 
341 

3431 
~~ 

33026 

Table 1 

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

(lîicro-Rems/Hr) 

National Summary 
(All Observations) 

FACILITY: Gas Processing 
Hedian 75- 

Equipment Difference Percentile 
COWRBSSOR I a.a  8.0 
CRY0 UNIT I 8. a 2 . 5  
DEHYDRATOR 1 a.a 1.a 
FRAC TOUER I a.O 6 .a 
INLET SCRUBBER I 0 . 0  0 . 5  
METER I a.a 1 . 0  
OPUEB I 0.8  25.5 
OTANK I a .  a 2.8  
OTHBR I 0 .8  4 . a  
REFRI GERAT1 ON I a .  0 4 .a  
SWEETENER I a . a  8.8 
em I ** 3 . g  73 .8  
PRODUCT LINE I ** 3.3 46.5  

7 . 8  28 .8  BOTTOìíS P W  I t*** 
9 . 8  45.8  PTAñK I **e** 

9 .8  70.8 
52.7  242.6 REFLUX PUMP I * * t i t t t t * t * * * t * t t * * t t t t * t t  

P P W  I********** 

-----+----+----t----+----~----t--- 
lfl 2õ 38 40 58 60 

Median of Difference Over Background 

FLXNB 
MNIFOLD 
=TER 
OTHER 
P W  
SEP 
STANK 
VRU 
V I N J  
WTHER 
WPROD 
H/T 
SUMP 
VLINB 
WANK 

FACILITY: Production 

8.0 
u.a 
6.0 
0.a 
a.0 
O.a 
8.0 
0 . 0  
8 . 0  
u.a 
a . a  
9 . 3  
1 . 0  
1 . 0  
2 . 0  

O.a 
2 .0  
0 . 0  
3 . u  
1.0 
7 . 0  
2 .0  
a . a  

28.0 
a . a  
1.a 
8 . 0  
9 . 3  

39 .0  
1 4 . 8  
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Table 2 

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

(Iíicro-Rems/Hr) 

National Sumimary 
(Observations in excess of background) 

FACILITY: Gas Processing 

Obsns Equipment 
nedian 35- 

Diffttcncc Percentile 

119 
72 
39 

156 
32 
28 

149 
165 
123 

56 
39 
99 

11 4 
53 

2 
95 

a2 

- 
1379 

5 
777 

72 
424 

2696 
89 5 
253 

3816 
1495 
2149 

25 
59 

176 
419 

l e e 7  

COEIPRBSSOR 
DEHYDRATOR 
SWEETENER 
INLET SCRUBBER 
HETER 
CRY0 UNIT 
OTANK 
OTHBR 
FRAC TOVER 
REFRIGERATION 
BOTTOMS PUWP 
PTANK 
OPWP 

PRODUCT LINB 
PUW 
RBFLUX PUIB 

p e w  

FACILITY: Production 

VOTHER 
VPROD 
mmt 
P W  
OTHER 
STMIK 
HAMIFOLD 
S W  
SEP 
H/T 
WANK 
VRU 
UINJ 
ULINB 
FLINE 

2.9  
3 . 0  
3 .4  
5 . 9  
5 . 5  
6 . 9  
6 . 9  
7 . 9  
9 . 5  

1 6 . 9  
17  09 
25 .9  
27.7 

35 .0  
38 .0  
76 .0  

3i .e 

2.9 
2 . 3  
3.0 

4 .0  
.4.0 
6 . 6  
7 .0  
7 . 8  
8 .0  
8 . 9  

17.0 
29.9 
34.6 
42 .9  

3 .0  

3 . 9  
6 . 7  

1 9 . 5  
1 9 . 9  
5 1 . 9  
2 1 . 9  
39 .9  
23 .8  
33 .3  
6 8 . 8  
4 5 . 3  
6 5 . 8  
96 .3  
9 7 . 5  

73 .9  
291. 9 

116.  5 

3 . 8  
7 .9  
5 .8  

14.9 
1 5 . 0  
14.0 
55 .9  
26 .5  

47 .1  
35.9 

207.5 
5 6 . 3  

112 .  9 

40.11 

l e g  . e 

-14- 
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Table 3 

NORM Incidence by S t a t e  

(All Facilities) 

All Observations Obsns. Above Background Incidence 

Measure 
State 
Same No. of 

Obsns. 
Median 

Difference 
% of Total Median 

Difference 

Alaska 
Alabama / F1 
Ar ka ns a s 
California 
Co 1 or ado 
i llino is 
Kansas 
Kentucky 
Lous i ana 
il ich i qan 
Mississippi 
Montana 
North Dakota 
Ne bras ka 
New Uexico 
Oklahoma 

256 
149 
199 
958 
559 
6 6 1  
726 

22 
3,828 

695 
9 1 1  
708 

30 
2,912 
4,128 

856 

6 . 8  
2 0 . 0  

1 . B  
9 .8  
0 . 0  

1 7 . 0  
B .  B 
3 . 0  
0 . 8  
B . B  

28.9 
B . O  
8 . 0  
0 . 0  
a.O 
0 . 0  

7 6 . 2  
6 9 . 8  
6 1 . 3  
34 .2  
1 8 . 8  
9 1 . 8  
4 5 . 5  
5 7 . 1  
43 .7  - 
19.4 
7 6 . 1  
1 2 . 3  
1 9 . 7  
2 0 . 8  
4 0 . 1  
43 .7  

18 .0  
58 .5  

2.8 
10.0 

8 .5  
23.0 
1 0 . 5  
12. 0 
1 1 . 8  

2 .6  
4 6 . 0  
37 .8  

9 .0  
5 . 4  
4 .8  
4 .0  

7.62 

1 . 2 3  
3.42 
1 . 6 8  

2 1 . 1 2  
4.77 
6.86 
5 . 1 5  
8 . 5 1  

35 .01  
4.55 
1 . 7 7  
1 . 8 8  
1 . 6 0  
1 . 7 5  

40.83 

Texas (all) 
* Coastal 
* Northern 
* Western 

15,138 
2,567 
4,927 
7,218 

0 . 8  
1.8 
1 .0  
e . 0  

4 1 . 4  
5 4 . 3  
52.4 
2 9 . 9  

5.0 
1 5 . 0  

4.8 
5 . 7  

2.87 
8 .15  
2.18 
1 . 6 8  

Utah 
Wyomi nq 

364 
1,687 

8 .0  
0 . 8  

1 9 . 5  
16 .8  

5 . 0  
2.3 

0 . 9 8  
0.39 

Offshore 
* Gulf 
* Californii 

2,928 
2,886 

114 

0.5 
8 . 5  
8 .0  

6 2 . 3  
63 .4  
33.3 

3.2 
3 . 2  
3.46 

1.99 
2 .83  
1 .15  
v 

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 % Hedian 75 % 

COMPRESSOR 
CRY0 UNIT 
DEHYDRATOR 
FRAC TOUER 
INLET SCRUBBER 
HETER 
OPUnP 
OTMK 
OTHER 
REFRIGERATION 
SWEETENER 
PUW 
PRODUCT LINE 

PTANK 
P e w  
REFLUX P W  

BOTTOMS eum 

648 1 .401 
50 70.292 

244 4.693 
272 16.676 
593 7.479 
181  19 .497 
232 55.608 
423 9.574 
430 11.800 

234 2.942 
3 25.333 

146 54.138 
40 25.138 

124 37.633 
7 1  86.303 

110 225.262 

143 18.823 

FLSNB 
i"1FOLD 
EIETBR 
OTHER 
PU!@ 

STANK 
VRU 
VINJ 
WOTHER 
WPROD 
H/ T 
S W  
WLINE 
WANK 

sep 

1748 
2537 

396 
2397 
1393 
7887 
7995 
11s 
192 

24 
2324 
2962 

454 
341 

3431 

21.5717 
23.3713 

2.2288 
18 . 9586 

8.7212 
31.2279 
19.5957 
36.6696 
32.2451 
U. 5292 
9.8176 

43.4679 
25.3998 
74.8135 
35.4936 

498.8 8 
2985. 0 8 

529. 8 8 
395. 8 0 
781.0 0 
695.8 8 

1391.8 8 
383. 8 8 
995.8 - 0 
595.9 0 
220.5 0 

73.8 8 
1080.0 0 

220.0 0 
680.0 0 

1841. 8 0 
2985.0 0 

2991.9 
2995. 9 

92.0 
3785. 9 

4491.9 
2475. 8 
1287. 9 

886.8 
5.5 

1487. 8 
3499.9 

793.0 
2798. O 
3786.0 

986. a 

8 
a 
0 
0 
8 
O 
8 
0 
0 
0 
9 
9 
0 
8 
8 

0.008 
0.008 
0. 800 
0.080 
9.800 
8 808 
8 800 
a. 884 
0.000 
8 .  BU8 
0.888 
8 .  808 
0.009 
û. 125 
9. 000 
8.  008 
2.000 

0 
8 
8 
8 
0 
9 
8 
O 
0 
9 
0 
9 
8 
O 
0 

8.00 
0.08 
8.09 
8.88 
8.00 
0 .00 
0.80 
0.88 
0.89 
8 . 0 8  
0.00 
3.00 
3.25 
7 .U8 
9.00 

19.00 
52.65 

0.8 
0.9 
0.9 
0.9 
0.0 
0.0 
0.0 
0.0 
0.9 
8.0 
0.0 
0.3 
1 . 9  
1 .0  
2 .0  

8.880 
2.525 
1.000 
6.804 
0.458 
1.050 

25.508 
2. 000 
4.800 
4.809 
8.800 

73.000 
46.509 
28 009 
45.099 
70.000 

242.000 

8.89 
2.09 
8.09 
3.09 
1.80 
7.80 
2.09 
0.00 

20.09 
0.89 
1.08 
8.00 
9.25 

39.88 
14.09 
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Appendix 2 

Statistical Data by Facility and Equipment 
Difference Over Background 

(Micro-Rems/Hr) 

National Summary 
(Observations i n  excess of Background) 

Equ i pment NQ Average 

COHPRES SOR 
DEHYDRATOR 
SVEETENBR 
INLET SCRUBBER 
METER 
CRY0 UNIT 
OTANK 
OTHBR 
FRAC TOUER 
REFRIGERATION 

PTANK 
OPUnP 
PPUEIP 
PRODUCT LINE 

REFLUX PUMP 

BOTTOMS eu18 

eum 

119 
72 
30 

15 6 
32 
20 

148 
165 
123 

56 
30 
99 
114 
. 5 3  

82 
2 

95 

Production F a c i l u  

VOTHER 
VPROD 
UETER 
PUnP 
OTHBR 
STANK 
H M  I FOLD 
sum 
SEP 
H/T 
WANK 
VRU 
WINJ 
ULINB 
FLINE 

5 
777 

72 
424 

2696 
895 
253 

3816 
1495 

25 
50 

17 6 
419 

1997 

2149 

7 . 6 3 1  
15.904 
22.947 
28 .431  
61.537 

175.738 
28.927 
38.752 
36.876 
48.866 
33.587 
51.850 

113.168 
115 e 613 

96 .391  
38 .  800 

260.829 

2.540 
29.364 

9.472 
28.652 
45.109 
27.297 
66.249 
45.579 
64.543 
86.122 
56 761 

168.680 
65.780 

144 .951  
89.994 

Maximum 

490. 8 
529.0 
220 .5  
781.8 
695.8  

2985.8 
383.8 
995.8 
395.0 
595.0 
220 .0  
688 .0  

1391.6 
1841.8 
1088.8 

73 .9  
2985.0 

5 .5  
1487.0  

92 .0  

3785.0 
2475.9  
2995.9 

793. 9 
4491.0 
3490.9 
3706.0 
1281. 9 

886.0 
2790.0 
2991. 8 

986 .9  

M in i mum 

8 . 3  
8 . 3  
8 . 2  
8 .1  
8 . 3  
1 . 8  
0 . 2  
8 . 3  
0 . 2  
8 . 1  
0 . 5  
0 . 5  
8 .  4 
0 . 1  
0.1 
3 . 0  
0 . 2  

1 . 2  
0.1 
1 . 0  
0 . 1  
0 . 1  
8 . 1  
0 . 1  
0 . 1  
0 . 1  
9.1 
0.1 
0 . 2  
1 . 0  
0 . 2  
8 . 1  

25 % Median 

1.809 2 .00  
1 .358  3.89 
1 .099  3 .45  
1.600 5.80 
1 .150  5.50 
2 .808  6 . 8 9  
2 .008  6 . 8 0  
2 .980  7 . 8 8  
1 .500  9.59 
2.880 16 .00  

7 . 3 2 5  25 .89  
6 .825  27 .75  
9 .580  31 .80  

3 .080  38 .00  

3 . 1 ~ e  i 7 . t ~  

13 ,750  35.09 

15.800 7 6 . 0 ~  

1 . 6  2 .0  
1 . 0  2 . 3  
1 . 8  3 . 9  
1.0 3.0 
1 . 0  4 . 0  
2 . 9  4 . 0  
1 . 9  6 . 9  
3 . 8  7 . 0  
2 .8  7 . 8  
2 . 0  8 * O  
3 . 0  8 . 0  
2 . 0  1 7 . 0  
4 . 0  20 .0  
6 .8 34.6  
7 . 0  42.0 

75 a 

3 .  880 
6 .658  

19.5û0 
19 .080  
51.008 
21.925 

23.860 
33.288 
68 e 750 
45.258 
65.758 
96.258 
97 588 

110 580 
73.008 

291.089 

38 .BUB 

3.75  
7 . 9 4  
5.75 

14.00 
15 89 
14 .  09 
55.99 
26. se 
40 09 
47 .BQ 
35.00 

207.50 
56 .25  

160.09 
112.00 
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VIX. State Q i I r i e s  

Over v i e u 

The s t a t e  summaries are each organized in the same order t o  
give the following information: 

A. 

B. 

C. 

D. 

summary S t a t i s t i c s  for  the s t a t e  ( one page) 

State  naps showing t h e  counties i n  the survey. 
A separate map has been made for  Background Levels (Figure 1 1 ,  
Difference Over Background for Gas Processing Fac i l i t i e s  
(Figure 21, and Difference Over Background f o r  Production 
Fac i l i t i e s  (Figure 3 1 .  

I n  each figure t h e  counties a re  summarized into the following 
categories according t o  t h e i r  mdian values: 

( Na t i ona 1 1 
Category Dcf i n i t i on  Back&ound D i f  f azanca 

P fvhr p Qhr 

1 - Lowst 5 * 0.00 - 2.33 9.00 - 0.86 
2 - Next 20 2.34 - 4.99 8.88 - 1.99 
3 - Middle 50 8 5.90 - 9.98 2.08 - 33.80 
4 - Next 2B t 9.81  - 14,flP 33.81 - 245.88 
5 - Highest 5 t over 14.80 over 245. 09 

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

If the 

Tables i n  Bar Chart form showing the median values for 
equipment, county, and background ranked i n  increasing order. 
The differences over background for equipment and county a re  
reported separately for Gas Processing and Production 
Facilities. 

Appendices 1,2, and 3 give the detail data shown i n  t h e  
tables, plus a few other statistics. 

-18- 
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( hlabam and Flor  ida 1 

I. A l l  significant differences were equipment specific. 

The equipinent with the most pronounced differences over background 
based on Median ranking are listed below i n  descending order. The 
difference is the excess of the reading over background. 
were located i n  Bscambia county Alabam and its adjacent neighbor, 
Santa Rosa county Florida. 

These i t em 

Equipment Median Difference Percentile 

I. Separator (Prod) 1 2 1  pR/hr 220,8 pR/hr 
2. Other Pumps ( G P )  180 145.9 

4. Flow Lines (Prod) 50 184.5 
5. Water Line (prod) 35 125.0 

3. Reflux PUipS (GP) . 6 5  120.0 

II. Santa Rosa ( P l )  and nobile county had low background readings while 
Honroe county had a h i g h  background level. A l l  of the others were 
mid-range. 

I I I .  Overall Summary 

I TEH No Median 7Sth Pct. 9 0 t h  Pct. MX Value 

1. Statevide 
a ,  Background 149 5.0 15.0 15.0 15 
b. ì4ax Reading 149 38.0 118. o 220.9 625 
c. Difference 149 29.0 . 106.9 205.0 621 

2. Facility 
a. Backgtound 

Gas Processing SO 15.0 15.0 15.0 
Pr d u c t  ion 99 5.0 15.0 15.9 

b. Max Reading 
Gas Ptoccssing 50 15.0 35.9 198.5 
etoduction 99 59.0 150 . e 250 .O 

c. Difference 
Gas Processing 59 0.0 24.6 94.6 
Production 99 42.0 147 O 245.9 

NOTBS: 1) A l l  data are nrasured i n  nicro-reois/hr 

15 
15  

159 
625 

145 
621 

2 )  The apparent differences betvetn fac i l i t i es  are due t o  the 
specific item of equipment l isted i n  Section I above. 
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Table 1 

Difference of Haximum Reading over Background by Equipisent 
Sequenced by Increasing Median Difference 

(Micro-Rems/Hr) 

Alabama and Florida 

FACILITY: Gas Processing 

Obsns Equipment 

1 BOTTOMS Pu18  
1 COHPRESSOR 
2 CRY0 UNIT 
2 DEHYDRATOR 
3 FRAC TOYER 

1 mTBR 
5 OTANK 
1 REFR I GBRATI ON 
1 SWEETENER 
6 OTHER 
1 PRODUCT LINE 

2 1  INLST SCRUBBER 

3 REFLUX euw 
2 oeum ---- 

sa 

ned ian 75- 
Difference Percentil 

Median of Difference Over Background 

8.0 
9.8 
0.0 
8.0 
8.0 
0.8 
0.0 
8.0 
8.8 
0.0 
8.4 

29.0 
65.0 

198 8 

FACILITY: Production 
2 VINJ I 8.0 
1 YOTHER I 8.9 
5 W I F O L D  I** 5 . 9  
9 OTHBR I ttt 7.8  
4 VPROD I ttt 7.5 
10 YTAäK I tttt 18.0 
11 H/T I tttttt 13.9 

4 STUK I tttttttt 19.5 
3 n1NB Itttttttttttttt 35.0 
9 m m  litttStt~tttttttttttt8ttttttt 50 .e 

4 1  SBP ~ttttttttttttttttttttttttitttttitttt.tttttttrtttt 121.0 

0.0 
0 .9  

B.9 
45.0 
22.2 

0.0 
24.6 

0.8 
8 .9  

98.5 
28.9 

120.0 
145.8  

0.e 

0.0 
0 .9  

4 4 . 0  
37.5 
25.0 
72.9 

1 4 5  . 0 
112.4 
125.0  
184.5 
220.8 

Median of Difference Over Background 
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Table 2 

Median Difference Over Background by County 
Sequenced by Increasing Median Difference 

(Hicro-Rems/Hr) 

Alabama and Florida 

FACILITY: Gas Processing 

Obsns County 
Median 75- 

Difference Percentiì 

Median of Difference Over Mckground 

'FACILITY: Production 

Median of Difference Over Background 

î4ote:'Santa Rosa is in the Florida Panhandle and Collier is 
in the southern t i p  of Florida (Naples). Ail other 
countles ate i n  Alabama. 

I 13.0 
, O.% 
I 7 9 . 8  

47.9 
I 120.0 

196.0 
I 228.2 
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Table 3 

nedian Background by County 
Sequenced by Increasing Median Difference 

(Hicro-Rems/Hr) 

Alabama and Florida 

Obs County 
75- 

Uedian Percentile 

8 SANTA ROSA 
34 ñOBfLE 
8 4  ESCAIIBIA 

3 WASHINGTON 
2 CLARKE 
6 COLLXER 
12 MONROE 

Uedian of Background Readings 

3.8 4 . 8  
4 . 5  7 . 5  

7 .5  7 . 5  
8 .0  8.0 
8.0 18.9 
15.0 15.8 

5.0 15.8 

Note: Santa Rosa is in the Florida Panhandle and Collier is 
i n  the southern t i p  of Florida (Naples). A l l  other 
counties are i n  Alabama. 

-25- 

                                      
                                         
                                      
                                         

Copyright American Petroleum Institute 
Provided by IHS under license with API

Not for ResaleNo reproduction or networking permitted without license from IHS

-
-
`
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



Appendix 1 

Statistical Data by Facility and Equipment 
Difference Over Background 

Alabama and Florida 

( H í c r o - R c m s / H r )  

Equ i pmc n t No Average 

BOTTOMS P W  
COHFRESSOR 
CRY0 UNIT 
DEHYDRATOR 
FRAC TOUER 
INLET SCRUBBER 
UTER 
OTANK 
RBFR I GERAT1 ON 
SWEETENER 
OTHBR 
PRODUCT LINE 
RBFLUX PUMP 
O P W  

1 
1 
2 
2 
3 

2 1  
1 
5 
1 
1 
6 
1 
i 
2 

e.eee 
B .  ea8 
8 .  889 
0.008 

15. 888 
18.133 

8.009 
9.828 
8.880 
0. 808 

38.633 
20.088 
61.667 

190.998 - 
VI NJ 2 o. 999 
WTHER 1 0,009 
MANIFOLD 5 19.600 
OTHBR 9 24.111 
UPROD 4 11.250 
WANK 19 32.199 
STANK 4 45.25@ 
WUNE 3 53.333 
H/T 11 65.364 
FLINB 9 88.222 
SEP 4 1  164.488 

Maximum 

8.P 
0.a 
0.8 
0.9 

45.8 
9 5 . 8  

8.0 
27,8 

8 .o 
8 . 8  

121.6 
29.0 

128.8 
145.0 

0 
9 

46 

39 
195 
142 
125 
275 
245 
6 2 1  

i e  

Minimum 25 $ Median 

e 
a 
8 
0 
0 
U 
a 
0 

a 
8 

29 
0 

55 

e 

0 
9 
8 
a 
O 
9 
8 
O 
9 
0 
O 

8.00 
a.90 
9.90 
8.00 
9.89 
a. a8 
8.04 
a.40 
0.89 
0.98 
2,25 

20.90 
8.81 

55.  ea 

I 8.0 
1 9.9 
I 0 . 8  

4.0 
8.9 
0.0 
8.0 
0.8 
8.9 
9.8 
8 . 4  

29.8 
65.0 
199. 0 

8 .  
8. 
2.  
3.  
1. 
8. 
4 .  
8. 
O.  

15. 
42 . 

89 8.0 

58 5.0 
50 7.0 
25 7.5 
99 10.6 
25 19.5 

99 13.9 
O0 59.9 
89 121.Q 

98 e.0 

eo 35.0 

75 t 

9.8 
0.6 
0.9 
9 . a  

45.a 
22.2 
9.0 

2 4 . 5  
B.O 

98.5 
29.8 

128.0 
145.8 

0 .9  

a 
9 

4 4  
37.5 
25 
72 

112 
125 
145 
184.5 
229 
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Appendix 2 

Statistical Data on Median Difference over Background 
By Facility and County 

(Hicro-Rems/Hr) 

Alaba- and Florida 

FACILITY COUNTY NO AVERAGE W I H U H  HINIHUH PCT25 MD PCT75 

GP HOBILB 19 6.485 27.8 8 0.98 8.9 13.28 
Ge BSCMBIA 29 26.82% 145.9 O 8.00 0.9 50.00 
GP S M T A  ROSA 2 186.888 121.0 91 91.98 186.1 121.09 

PROD MOBILE 15 31.667 275.0 9 0.00 
PROD WASHINGMN 3 0.880 8 . 0  8 0.98 
PROD COLLIER 6 51.333 193.9 5 5.88 
PROD CLARKE 2 32.009 47.9 17 17.80 
PROD MONROE 12 64.167 285.0 0 6.25 
PROD ESCAMBIA 55 123,764 621.9 8 16.00 
PROD SANTA ROSA 6 142.509 * 397.0 38 39.88 

a . O  13.88 
8.0 a.O1 

I 31.5 79.75 
' 32.9 47.00 
1 40.8 120.08 

71.9 196.89 
1 187.9 228.25 

Note: Santa Rosa is in the Florida Panhandle and Collier is 
in the southern t i p  of Florida (Naples). A l l  other 
counties are in Alabaaa. 
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Appendix 3 

Statist ical  Data on Background by County 
(Hicro-Rems/Hr) 

Alabama and Florida 

COUNTY NO AVBRAGE w ~ n u n  n I N x m  PCT25 l4BD PCT75 

SANTA ROSA 8 4.1259 10.0 3.0 3.09 3.0 4 .0  
HOB1 LB 34 7.0735 15.0 4.5 4.50 4.5 7.5 
ESCAHBIA 84 8.4286 15.8 3.0 4.00 5.9 15.0 
WASHINGTON 3 7.5000 7.5 7.5 7.50 7 .5  7.5 
CLARK R 2 8.0000 8.0 8.0 8.00 8.8 8.0 
COLL I ER 6 8.8333 13.0 7.0 7.75 8.0 18.B 
HONROR 12 15.0000 15.0 15.0 15.90 15.0 15.0 

Note: Santa Rosa is i n  the Florida Panhandle and Collier i s  
in the southern t i p  of Florida (Naples). All other 
counties are i n  Alabama. 
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(Alaska 1 

I. There w z e  no significant differences over background in any of the 
items of equipment. 

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

III. Overall S u m r y  

Median 75=” Pct. 90th Pct. Hax Value m i n  No 

1. Statewide 
a. Background 2 56 4.a 4.0 5.0 6 
b. Hax Reading 2 56 9.5 29.0 84.5 796 
c. Difference 256  6.0 25.0 8 0 . 9  701 

2. Facility 
a. Background 

Gas Processing 13 4 .0  4.5 6 .0  ‘ 6  
Pr oàuct ion 243 4.0 4.0 5.0 6 

b. líax Reading 
Gas Processing 13 5.0 8.5 428. 706 
Pr d u c t  i on 243 10.0 38.9 85.8 590 

c. Difference 
Gas Processing 13 8.9 4.0 423.5 701 
Proäuct ion 243 6.0 26.9 81.8 49 5 

NOTE: A l l  data arc iwasured in micro-rems/hr 
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Table 1 

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

(nicro-Reiss/Hr) 

Alaska 

FACILITY: Gas Processing 

Obsns Equipment 
I 

1 OTHER I 
4 COWRBSSOR I 
1 PRODUCT LINE I '  
7 INLET SCRUBBER I *  - 
13 

1 
8 
11 
2 
3 

34 
8 

12 
24 
38 
34 
7 
44 
25 

243 
---- 

URTBR 
WROD 
WLINB 
WINJ 
VRU 
OTHER 
WTMK 
STANK 
sum 
W I F O L D  
SBP 

H/T 
FLIñB 

euw 

Median 7 5- 
Difference &erccntile 

0.0 8.88 
U. 8 0.75  
1. o 1.0 
1.8 7.0 

Median of Difference Over Background 

FACILITY: Production 

8.0 
8 . 8  
8 . 8  
1.0 
2.0 
2.8 
3.5 
4.5 
5.5 
7.9 
18.5 
19.0 
19.9 
31.8 

9.0  
0.75 
5.8 
1.9 
2.8 
5.9 
13.8 
8.8 
13.8 
42.9 
54.0 
28.0 
67.5 
83.8 

Hedian of Difference Over Background 
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Table 2 

Median Difference Over Background by County 
Sequenced by Increasing Median Difference 

( Hic? o-Rems/Hr 1 

Alaska 

FACILITY: Gas Processing 

Obsns County 
Mea fan 7 

Difference Percentile 

2 
I 
4 

21 
147 
75 

Median of Difference Over Background 

FACILITY: Production 

0 
1 
I 

0 
24 
42 

ìiedian o f  Difference Over Background 
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Table 3 

nedian Background by County 
Sequenced by Increasing Median Difference 

(Mcro-Rems/Ht) 

Alaska 

Obs County 
I 

75- 
Hcdian Percentile 

HEDIAN OF BKGRND 
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Appendix 1 

Statistical Data by Facility and Equipment 
Difference Over Background 

(Hicro-Rems/Hr) 

Alaska 

Equ i pmen t tio Average Haximum Minimum 25 % Median 

@s Processinu Facilities 

OTHER 1 
COIBRESSOR 4 
PRODUCT LINB 1 
INLET SCRUBBER 7 

HBTER 
VPROD 
YLINE 
VINJ 
VRU 
OTHER 
WANK 
STANK 
S W  
HANI FOLD 
SEP 
PUUP 
H/T 
PL I NB 

1 
8 

11 
2 
3 

3 4  
8 

12 
24 
30 
34 

7 
44 
25 

0.000 
9. 250 
1.000 

102.286 

0.0000 
0.2580 
2.6364 
1.0890 
1.3333 
4.8588 
6.1250 
7.4167 

11.3750 
25.9667 
53.2959 
18.8000 
55.2727 

0 0 0 0 
1 o 8 0 
1 1 1 1 

781 B 0 1 

0 
1 

1 4  
1 
2 

25 
16  
36 
92 

159 
307 

54 
495 

51.4008 1 9 1  

0 9.0d 
0 0.00 
9 9.00 
1 1.98 
0 0.90 
o 0.75 
0 0.00 
9 0.90 
0 1.00 
0 2.59 
0 3.00 
9 0.00 
o 6.00 
0 1.50 

I 0.0 
l 0.0 
I 0.9 

1 . B  
2.0 

, 2.0 
3.5 
4.5 
f i .  5 
7 .o 

18.5 
19 .o 
19.0 
31.8 

, 

75 % 

0.00 
0.75 
1.00 
7.84 

0.00 
0.75 
5.00 
1 .80  
2.00 
5.98 

13.00 
8.90 

13.00 
42. O0 
54.00 
28.99 
67.59 
83.00 
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Appendix 2 

Statistical Data on ücdian Difference over Background 
By Facility and County 

(nicro-Rems/Hr 1 

Alaska 

PAC I LI TY COUNTY NO AVBRAGB W I W H  HINIIIUH PCT25 HE0 PCT75 

GP ANCHORAGE 2 8. 800 9 a @.Ba B a 
GP UNREPORTBD 7 108.429 781 9 9.89 0 1 
GP OFFSHORE 1 3.759 7 9 8.25 4 7 

PROD U C H O R A G B  21 9. 848 1 a 9.00 8 0 
495 0 1.00 6 2 1  PROD UNREPORTED 147 31.272 

PROD OFFSHORE 75 32.253 287  0 4.90 13 42 * 
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Appendix 3 

Statistical Data on Background by County 
(lficro-Rems/Hz 1 

Alaska 

COUNTY NO AVERAGE MAXIHUH MINIHUX PCT25 13ED PCT75 

ANCHORAGE 
OFFSHORE 

23 1.88940 1 1 I 1 1 
79 2,97468 4 1 1 4 4 

UNREPORTED 154 4.17532 6 2 a 4 5 
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í Arkansas 1 

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. 

I I I .  Overall Sumraary 

I TEH No Hedian ISch Pct. 90tk Pct. Uax Value 

1. Statewide 
a. Background 199 9.0 1fl.0 12.0 13 

c. Difference 199 1.0 2.0 3.4 292 
b. Max Reading 199 11. 0 12.0 14.0 388 

2. Facility 
a. Background 

Gas Processing 50 7.0 9.0 10.9 13 
Product ion 149 9.8 10.0 12.8 13 

b. Hax Reading 
Gas Processing 50 8.5 11.3 19.5 300 
êroduction 149 11.0 12.0 14.0 98 

c. Difference 
Gas Processing 50 8.0 2.8 12.3 292 
Production 149 1.e  2.0 3.8 81 

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

4 
2 1  

I 
3 
6 

12 

so 
--- 

4 
19 

2 
35 
13 
4 1  
42 

2 

149 
--- 

Table 1 

Difference of Maximum Reading over Background by Bquiprnt 
Sequenced by Increasing Medían Difference 

(iiicro-Rcns/Hr) 

Arkansas 

FACILITY: Gas Processing 

Equipment 

Median of Difference Over Background 

FACILITY: Production 

Median 75- 
Difference Percentile 

I 
t 
1 
I 
I' 
I* 

I' 
I' 

1 9  

M i a n  of Difference Over Background 

O. 
O. 
O. 
1. 
1. 
I. 

o0 23.6 
BU 1.8 
00 0.6 
o 1  2 .0  
35 19.3 
5 1  2.8 

0.18 
0.BI  
Q.OO 
1.01 
1.11 
1.ea 
2.11 
3.01 

0.8 
1.6 
0.H 
2.0 
2 .1  
2.9 
3.0 
3.5 
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Table 2 

Median DiffetenCe Over Background by County 
Sequenced by Increasing Median Difference 

(Hicro-Rems/Hr) 

Arkansas 

FACILITY: Gas Processing 

)led ian 75- 
Difference Percentile 

e.o 1 .5  
0.0 1.0 
2.0 2.0 
3.0 3.0 

Median of Difference Over Background 

FACILITY: Production 

Median o f  Difference Wet Bactgrounâ 
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Table 3 

Htdian Background by County 
Sequenced by Incrcarinq Hcdian Difference 

i Micro -Rems /Xr 1 

Arkansas 
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Appendix 1 

Statistical Data by Facility and Bquipment 
Difference Ove? Background 

(Hícro-Rcm/Hr) 

Arkansas 

Bqaipœnt Uo Average Haximum Hinimai 

SVBBIBWBR 4 B. 05Ol 
OTHBR 2 1  15.6990 

DIHY DRAMR 3 1. O090 
OFAM 6 5.2833 
c0)BRBSSoR 1 2  1.4167 

HBTm 4 7.8751 

2 0.00900 
4 0.25990 

11 0.69000 
34 3.54286 
13 1.19231 
4 1  1.21951 
42 6.67857 

2 3.00001 

I 0.2 9 
292. e O 

I 31.5 O 
2.0 o 

23.1 B 
3.0 O 

I 1.9 
1.0 
2.0 

81.0 
. 3.5 

4.0 
61.5 

3.5 

0.0 
0.0 
0.0 

0.9 
0.0 
0.0 
2.5 

1.0 

25 t Hedian 75 t 

O 0.00 o. 150 
O 0.99 1.751 
0 0.00 23.625 
O 1.00 2.000 
0 1.35 10.259 
O 1.59 2.751 

0.0 
9.0 
0.9 
0.0 
9.1 
1.0 
0.0 
2.5 

o. 900 
O. 750 
1.625 
2. O01 
2.  O00 
2 . O l l  
3.009 
i .  501 
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Agpendix 2 

Statistical Data on Hedian Difference ove2 Background 
By Facility and County 

(Hicro-RemdHr) 

Arkansas 

PROD 

GP 
GP 
Ge 
GP 

QRoO 
PROD 
PROD 
PROD 

COUNTY NO AVBRAGB 

POCB 3 0.3333 
COLWEIA 37 10.5946 
LOGACI 9 1.6667 
FBllllltLIN 1 3.8011 

eoeg 11 8 , 2 7 2 7  
FBIWI[Lf# 20 1.20QO 
COLLMBIA 31 10.8387 
LOGM 87 1.3793 

Iux I lWH H I N I M  

1 O 
292 o 

3 Q 
3 3 

1 O 
3 O 

4 O 
8 1  e 

PCT25 HED 

0.0 O 
8 . 1  O 
0.5 2 
3 .1  3 

9.0 O 
0.0 1 
9.0 1 
0.0 2 

ern75 

1 . 0  
1 .5  
2.5 
3.0  

1.4 
2.9 

11.5 
2.0 
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Appcndtx 3 

Statistical Data on Background by County 
iHicto-Rcm/Hr) 

Arkansas 

COLWBIA 68 7. O000 9 2.5 5.50 7.75 8.59 

FRANKLIN 21 11.9800 13 9.0 9.50 12.00 12.00 
LOGAlJ 96 9.2590 11 7.a 9.99 9.80 9.75 

POQB 14 12.9714 13 11.0 11.75 12.00 i3.0~ 
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SUHflARY 

( Ca 1 if or nia 1 

X ,  All significant differences were equipment specific. 

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

Equipment Median Difference 7Sth Percentile 

i .  Reflux Pumps (GP) 138 )iR/hr 492.5 pR/hr 
2. Propane Pumps (GP) 87  152 9 
3. Propane Tanks (GP) 61.5 98.8 
4. Bottoms Pump (GP) 34 .8  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 
nid-range. 

III. Overall Suolaiary 

I TEM No nedian 7Sth Pct. 99tm Pct. flax Value 

1. Statewide 
a. Background 9 50 19.9 1 3 . 0  1 5 . 9  39 
b .  Hax Reading 9 58 11.0 1 8 . 0  5 4 . a  1,390 
c. Difference 9 50 9.8 4.9 41 .9  1,299 

2 .  Facility 
a. Background 

Gas Processing 227 1 4 . 0  15 .  9 15.0 29 
Production 723 9 . 9  12 .0  16.2 39 

b. Hax Reading 
Gas Ptoccssing 227 15.0 69.9 1 2 9 . 2  1 ,989  
Production 723 1 8 . 9  13.0 24 .B i, i e 9  

c. Difference 
Gas Processing 227 4.9 46.9 116.2  980 
Production 7 2 3  0.0 2 . 9  10.9 1,299 

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

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

24 
32 
38 
11 

4 
13  

2 
1 
19 
26 

6 
13 

3 
39  

2 
12 

227 

58 
35 
86 
40 
121 
131 
10 
7 
3 

67 
198 

16 
20 
A 
723 

~~ 

~- - 
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Table 1 

Difference of Haximum Readinq over Background by Equipment 
Sequenced by increasing nedian Difference 

(Hicro-Rems/Hr) 

Cal i f  or nia 

FACILITY: Gas Processing 

Bqui pment 

COWRBSSOR 
INLET SCRUBBBR 
OTANK 
OTHER 
SWEETENER 
RBPRI GgRATION 
OPUrle 
CRY0 WIT 
DEHYDRATOR 
PRODUCT LINE 
HBTER 
FRAC TOVBR 
m o n s  Pune 
PTANK 
P P W  
RBFLUX P W  

H/T 
MUIFOLD 
OTHBR 
PUUP 
am 
S T m  
S W  
YINJ 
VOTHBR 
WROD 
WANK 
ULINB 
PLINE 
VRU 

I 
I 
I 
I 
I 
I *  
I *  
I ** 
I t.l 
I t i t  
I ttt  

I ****li 

I t.t*ttt 

Itttttttlt*tt 
ftttttt*t.tttttt.t 
(t.ttt*ttt*ttt~ttttttt.tt*.tt 

t ----+---+---+---+---+---+---+--- 

I tttlt 

29 40 60 80 100 120 140 

Median of Difference 

FACILITY: Production 

I 
I 
I 
I 
1 
I 
I 
I 
I 
1 
I 
I 
I' 
I t * 8 t t  

20 49 69  89 109 1 2 0  146 

Median of Difference 

- 53- 

Hedian 7 5- 
Difference Percentile 

e .a 
0.0 
8.1 
0.0 
5.0 
7.9 
11.0 
13.9 
13.9 
15.0 
25.5 
27.9 
34.9 
61.5 

138.0 
87.8 

0.0 

0.0 
0.9 
0 . 1  
9.9 
9.9 
0.0 
0.9 
9 .9  
9.0 
2 .9  
3.0 

a.9 

25.9 

0.0 
8.0 
5.0 
2 . 0  

7 3 . 3  
28 .8  
18 .9  
13.0 
55.8 
73 .5  
51.9 
62.8  
52.0 
9 8 , 8  

152. O 
492.5 

0.9 
3 . 0  
6.9 
8.9 
0 .9  
0.9 
5.9 
1.0 
2.9 
9.8 
2.8 

28 .3  
85 .8  

249.5 
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Table 2 

Median Difference Over Background by County 
Sequenced by Increasing Median Difference 

(Hicro-Rems/Hr) 

Cal i for n ia 

FACILITY: Gas Processing 

Obsns County 

15 
2 
3 
3 

110 
1Q 
77 

7 

61 
6 

82 
315 

94 
1 2  
29 

2 
22 

8 
36 
56 

Hedian 75- 
Difference Percentile 

FACILITY: Production 

I 
FRESNO I 0.0 
FRBSNO/KINGI 9.e 
GLBNI 1 0.e 
KBRN I 0.e 
LOS ANGBLBSI 9-11 
HOWTEBBY I 9.0  
ORMI= I 9.0 
SAütA BAüB. f 0.0 
SOLMIO I 0.0 

UblREPORTED I 0.0 
VENTIJRA I 0.Q 

SUTTBR I e.e 

-----+----+----~----~----+----t----+----~----t--- 

Median of Difference Over Background 
5 io is 29 2s 30 35 4e 4s 

B.0 
0.0 

12.0 
0.9 

39.5 
' 5 , Q  

65.0 
78.0 

B . O  
0.0 
4.0 
5.0 
0.0 
2.8 
1.5 
0.9 

0 . 8  
9.8 
2.0 

0.e 
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Obs 

32 
16 
97 

8 
12 
25 
61 
96 

2 
392 
43 
166 
- 
950 

~ 
~~ ~ ~ 

STD.API/PETRO PUBL 73OL-ENGL 1997 = 0732290  0603389 5 4 2  

Table 3 

Median Background by County 
(Micro-Rems/Hr) 

County 

ORANGB 
FRBSNO/KING 
GLENN 
SUTTBR 
HONT ERE Y 
SOLANO 
FRBSNO 
LOS ANGELES 
SANTA BARBARA 
KERN 
UNREPORTED 
VENTURA 

Calif  ornia 

7 5 t h  
Hedian Percentile 

3.8 
5.9 
5.8 
s. 5 
6.0 
7 . 0  
9.0 

10.8 
10.8 
12.0 
12.0 
13. O 

8.0 
7 .8  
5.8 
6 . 8  
7.0 
7.8 

10.0 

10.0 
15. o 
12.0 
15.0  

10.9 

Median of Background 
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Appendix 1 

Statistical Data by Facility and Equipment 
Difference Over Background 

( Hicro-ReaWHr 1 

Calif ornia 

Equ i pme n t No AVG 

COMPRESSOR 
INLET SCRUBBER 
OTANK 
OTHEU 
SVEETENBR 
RBFRI GXRATION 
O P W  
CRY0 UNIT 
DBHYDRATOR 
PRODUCT LINE 
HBTgR 
FRAC TOVBR 

PTMK 
PPUnP 
REFLUX P W  

Bonons pu18 

24 
32 
38 
11 

4 
13 

2 
1 
19 
26 
6 
13 
3 
39 
2 

12 

8 .  500 
18.531 
17.474 
4.273 
26.259 
16.154 
11. BOO 
13.000 
73.299 
46.898 
25.541 
51.846 
32.800 
72.267 
87.000 

249.833 

H/T 
HANI FOLD 
OTHBB 
Pu18 
SEP 
STAUK 
sum 
YINJ 
WTHBR 
UPROD 
UTAWK 
ULINE 
FLINB 
VRU 

58 1.793 
35 37.629 
86 4.988 
40 12.251 

131 4.443 
10 1.691 

7 9.714 
3 9. 667 

67 2.975 
198 3.111 
16 29.687 
29 42.309 
21 199.429 

121 5.884 

Haximum 

12 
527 
193 
38 
95 
55 
18 
13 
529 
277 
51 
226 
52 
216 
152 
989 

32 
1299 
52 

213 
438 
147 
6 
4 
2 

63 
85 
143 
213 

1287 

Minimum PCT25 

8 
O 
8 
9 
0 
O 
4 

13 
9 
9 
8 
9 
le 

9 
22 
O 

9 
O 
8 
9 
9 
0 
O 
9 
O 
9 
9 
9 
9 
9 

B.ôO 
8 . W  
9.BQ 
0.08 
8.59 
8.09 
4.09 

13.90 
9.75 
0.09 
6.09 
6.50 
18.89 
31.00 
22.09 
39.50 

9 
9 

9 
0 
B 
9 
9 
O 
0 
8 
0 
fl 
8 

e 

ncd ian 

8.0 
9.8 
0.0 
0.0 
5.9 
7.0 
11.9 
13 .9 
13.9 
15.0 
25.5 
27.0 
34.9 
61.5 
87.9 
138 .O 

9 
O 
O 
9 
9 
o 
0 
9 
9 
ô 
0 
2 
3 

25 

PcT7 5 

0.90 
9.09 
5.09 
2.00 
73.25 
28.09 
18 . 09 
13. ô0 
55.75 
73 59 
51.09 
62.99 
52.49 
90.75 
152.89 
492 . 50 

9.99 
3.99 
6.99 
9.90 
8.99 
9.99 
5.99 
1.99 
2.91 
9.90 
2.99 

28.2s 
85.75 

249.50 
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Appendix 2 

Statistical Data on Hcdian Difference over Background 
By Facility and County 

(Hicro-Rems/Hr) 

Calif ornia 

F AC I LI TY 

GP 
GP 
GP 
GP 
Ge 
GP 
GP 
GP 

PROD 
PROD 
PiìOD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 

COUNTY 

GLBñN 
LOS AHGELES 
ORANGB 
SOLANO 
VENTURA 
FRESNO/KING 
KERN 
UNREPORTED 

FRESNO 
FRBSNO/KING 
GLENN 
KERN 
LOS ANGûLES 
HONTBREY 
ORANGB 
SANTA BARBARA 
SOLANO 
SUTTBR 
ONREPORTBD 

NO AVG LARGEST LOVBST PCT25 

15 0.0800 
2 0.8000 
3 4.6B09 
3 8.08BO 

110 35.6182 
18 3.8000 
77 72,4935 

7 48.0000 

61 l.ll'48 
6 8.0080 

82 6.6619 

94 8.9643 

29 2.5862 
2 8.8000 

22 0.1818 
8 0.3750 

36 12 .4167  

315 27.3587 

12  4.250s 

O 
0 

12  
0 

529 
5 

980 
93 

17 
I 0 

4 
1290 

40 
I 29 

22 
I 0 

2 
I 2 
I 143 

0 
O 
8 
O 
0 
0 

O 
P 
O 
0 

e 

0 
0 
0 
0 
8 
# 
1 

13 

0 
0 
0 
O 
o 
O 
O 
O 
0 
O 
0 

VENTURA 56 2.5179 4 2  0 0 

W D  PCT75 

0 0.00 
0 0.00 
0 12.88 
0 0 . u  
0 39.50 
5 5.80 

48 78,8# 

0 0.00 
8 0.00 
0 0.00 
0 5.80 

0 2.75 
0 1.50 
0 0.00 
o 0.00 
O 0.75 
o 9.75 
0 2.00 

27 65,tae 

0 0.00 
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Appendix 3 

Statistical Data on Background by County 
(flicro-Rem/Hr) 

Calif ornia 

COUNTY 

ORANGE 
FRESNO/KING 
GLBNN 
SUTTER 
NONTERBY 
SOLANO 
FRBSNO 
LOS ANGELES 
SAUTA BARBARA 
KERN 
UNREPORTED 
VENTüûA 

NO 

32 
16 
97 
8 
12 
25 
61 
96 
2 

392 
43 

166 

AVBRAGB 

5.8312 
5.7580 
4.7526 
5.6258 
6.4167 
7. 8888 
9.6557 
9.3854 
10.0000 
11.6327 
12.8000 
12.3193 

8 
7 
5 
7 
7 
7 
15 
12 
10 
30 
12 
15 

HINIHW 

3 
5 
2 
4 
6 
7 
7 
5 
18 

- 5  
12 

5 

PCT25 

3 
5 
5 
5 
6 
7 
9 
10 
18 
7 
12 
10 

HBD 

3.0 
5.8 
5.0 
5.5 
6.8 
7 .u 
9.8 
10.8 
18.0 
12.0 
12.1 
13.0 

PCT75 

8.00 
7.09 
5.00 
6.75 
7.00 
7.00 
18. 80 
10.00 
10.00 
15.00 
12.00 
15.81 
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(Colorado) 

I. There were no significant differences in readings among items of 
equipment or between facility types. 

II. Adams and Veld counties had mid-range background levels while Jacksont 
Washington, and Rio Blanco counties vere in the high category, 

III. Overall Summary 

CIed ian 7SCk Pct, 90tk Pct. Max Value I TECI No 

1. Statewide 
559 12.0 13.0 16.0 17 
5 59 12.a 16.9 28.8 200 
559 O.B 8.0 8.0 263 

a. Background 
b . nax Reading 
c. Difference 

2. Facility 
a. Background 

Gas Processing 49 6.5 8.0 10.0 , 11 
Product i on 510 12.0 14.11 16.0 17 

b. Max Reading 
Gas Processing 49 8.0 1 3 . 8  60.0 225 
Pr oàuct i on 5 10 13.0 16.0 2B.B 2 8 1  

c .  Difference 
Gas Processing 49 0.0 7.3 53.5 2 2 1  
Production 510 e.o 0 . Q  7.8 263 

NOTES: 1) A11 data are measured in micro-renWhr 
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Obsns 

4 
3 
16 
1 
4 
4 
8 
3 
2 
4 

49 
_-- 

29 
178 

20 
19 
15 

1 2 1  
52 
1 
4 
4 

34 
35 

2 

510 

Table 1 

Difference of Haximum Reading over Background by Equipment 
Sequenced by Increasing Utdian Difference 

( H i  cr o-Rems /Hr 1 

Colorado 

FACILITY: Gas Processing 

Equipwnt 

DBHY DRAïQR 
FRAC TOVER 
INLET SCRUBBER 
PTANK 
REPRI GERAT1 ON 
OTANK 
PRODUCT LIHB 
SWEETENER 
OTHER 
o e w  

H/T 
HUIPOLD 
trBTBR 
OTHER 
eune 
sge 
STANK 
S W  
ULINE 
UPROD 
WTUK 
UINJ 

Hed ían 7 5- 
Difference Percentile 

O . a  
9.8 
8 . 0  
9.8 
8 . 0  
1.5 
6.9 

13.0 
16.0 
31.5 

Median of Dlfferencc Over Background 

FACILITY: Production 

I 0.0 
I 9.8 
1 a.O 
1 0.8 
I 0.9 
I 0.8 
I B.9 
I O.Q 

I 9.0 

I *  1.5 

I 0.e 

I e.0 

--.-.+----t----+----+----+----+ 
10 28 30 40 54 60 

Median of Difference Over Background 

8.0 
8.0 
2.9 
8.0 
1.1 

25.6 
21.9 

228.5 
32.0 
64.8 

2.5 
0.0 
8.9 
4.0 
9.9 

0.0 
0.9 
0.9 
0.0 
0.0 
3 .0  

7.e  
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Table 2 

nedian Difference Over Background by County 
Sequenced by Increasing Hedian Difference 

IHicro-Rems/Hr) 

Color ado 

FACILITY: Gas Processing 

Obsns County 
7 5-4 Median 

Difference Percentile 

Median of Difference Over Background 

FACILITY: Production 
I 

198 JACKSON I 0.00 9.9 
353 RIO BLANCO I 8.99 9.9 
11 WASHINGTON I e m  0.0 
38 VBLD I 8.94 2.5 

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

Hedian of Difference Over Background 
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Table 3 

tíedian Background by County 
Sequenced by Increasing Median Difference 

(Micro-Rems/Hr) 

Col or ado 

Obs County 

66 YELD 
16 ADMS 
10 8 JACK SON 
11 WASHINGTON 
258 RIO BLANCO 

559 
--- 

75- 
Median Percentile 

Hedian of Background Reading 
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Appendix 1 

S t a t i s t i c a l  Data by Fac i l i ty  and Equipment 
Difference Over Background 

(Hicro-Rems/Hr 1 

Colorado 

Equipmtnt No Average Maximum 

DEHYDRATOR 
FRAC TOUER 
INLET SCRUBBER 
PTANK 
REFRI GERATI ON 
OTAWK 
PRODUCT LIN% 
SUBETSNER 
OTHBR 
O P W  

4 0.0000 

16 11.4687 
1 o.  0000 
4 0.3750 
4 9.1250 
8 14.1875 
3 78.8600 
2 16.0000 
4 33.5000 

3 0.0090 

H/T 
M A N  I FOLD 
METER 
OTHER 
PuHP 
SEP 
STANK 
S W  
ULINB 
UPROD 
VTMK 
YINJ 

29 3.37931 
178 0 .19101 

20 0.00000 
19  6.89474 
15 2.33333 

121  8.40496 
52 0.42398 
1 0.9OOOO 

34 1.20581 
35 1.88571 

4 u.oooeo 

2 i s a o e a  

0.0 
0.0 

168.5 
0 . 0  
1 . 5  

3 3 . 5  
58 .5  

229.5 
32 .0  
68.5  

28 
15 

O 
78 
29 

263 
13 

O 
l a 

24 
27 

I 3 

Hiniasui 

0.0 
0.0 
0.0 
o .o 
0.0 
0.0 
0 . 0  
0 .5  
9.0 
2 . 5  

0 
0 
0 
0 
9 
0 
o 
o 
a 
0 
9 
O 

2 5  Median 

0.00 0.0 

0.09 0.0 
0.09 0.0 

0.09 0.0 
0.09 0.0 

0.59 13.0 

0.25 1.5 
1 . 1 2  6 . 0  

0.00 1 6 . 0  
4.25 31.5 

0 0.0 
O 9 . 0  
0 4 . 9  
O 0.0 
O 0.0 

O 0.0 
o 0.0 
O fl.0 
O 0.0 
9 0.0 
O 1 . 5  

O o .e 

75  a 

0.800 
B. 009 
2.875 
o .  000 
1 .125  

25.625 
21.875 

220.500 
32.0QO 
64.750 

2.5 

4 . 9  
4 . 0  
0 . 0  
7 ,o 
0 . 0  
9 . 0  
0 . 0  
0 . 0  
0.0 
3 . 0  

9 .9 
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Appendix 2 

Statistical Data on Uedian Difference over Background 
By Facility and County 

(Hicro-Rems/Hr i 

Co 1 or ado 

FACILITY COublTY NO AVüRAGE M U I W H  HINIHüìl  PCTZS HBD PCT75 

GP RIO BLANCO 5 6.0009 0 .0  e e 0.011 0.001 
GP ADAMS 16 18.5625 220.5 0 0 0.75 12.125 
GP VELD 28 15,6429 168.5 O 0 1.00 7.875 

PROD JACKSOI 108 8.4537 28.0 0 0 8.00 8.080 
PROD RIO BLANCO 353 3,7139 263.6 U 0 6.09 0.009 
PROD UASHIWGTON 11 0.0888 8.0 8 0 0.00 0.008 
PROD WELD -38 2.2895 13.0 e e 0.00 2.5011 

                                      
                                         
                                      
                                         

Copyright American Petroleum Institute 
Provided by IHS under license with API

Not for ResaleNo reproduction or networking permitted without license from IHS

-
-
`
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



~ ~- 

STD.API/PETRO PUBL 7101-ENGL L997 0732290  ObOLLiUL 97T a 

Appendix 3 

Statistical Data on Background by County 
iHicro-Rems/Hr 1 

Co 1 or ado 

PCTZS HED PCT75 COUNTY NO AVERAGE MAXIHUH H1NI)RIII 

VELD 66 8.4742 13 6 . 5  6.599 7.5  9 

WASHINGTON 11 12.8000 14 18.0 12.009 12.0 12 
R I O  BLANCO 358 12.8966 17 8 . 0  12.099 13.8 15 

ADAMS 16 7.1259 8 4.5 5.375 8 .O 8 
JACKSON 108 11 .8981 15 6.8 ii.aga 12.0 13 
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SUMnARY 

(Illinois) 

I. All significant differences vere equipment specific. 

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

7Sth Percentile 

176.0 pR/hr 

Bqui pment Hedian Difference 

1. Heater Treater(1) (Prod1 176 pR/hr 
2. Flow Line (Prod) 124 
3. Separator (Prod) 61 
4. Water Line (1) (Prod) 60 
5. Pump (Prod 1 50 

II. Fayette county has a high background level and Galla 
very high background level. 

259.3 
161.0 
60.0 
88.0 

in county ..as a 

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 vas an 
outlier value. 
county so it is pre-mature to declare it to be a hot-spot. 
however, suspect. 

There were only twenty-four total observations for that 
It is, 

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

I TEH no Xed ian 75ek Pct. 9dtk êct. Xax Value 

Statewide 
a. Background 661 7.9 IO. O 15.1 51 
b. tiax Reading 661 24.8 108 e 237.0 2,500 
c. Difference 661 17.0 98.5 211.6 2,475 

NOTB: All data are masured in micro-rems/hr 
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Table 1 

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

(Micro-RcnWHr) 

Illinois 

FACILITY: Production 

Obsns BquipMnt 

18 

383 
I 34 

3 
1 

213 
8 
1 

I 80 
SUMP 
OTHER 
STANK 
WhNK 
PUnP 
ULINB 
SBP 
PLINE 
nit 

Median 75- 
Difference Percentile 

5.5 
6 .0  
11.0 
12 .1  
50.11 
611.4 
63.0 

124.  a 
176. a 

24.3 
13.0 
51.0 

126.8 
80.9 
61.0 

1 6 i . a  
iss. 3 
176. O 

Hedian of Difference Over Background 
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Table 2 

Median Difference Over Background by County 
Sequenced by Increasing Median Difference 

i Micro-Rcæs/Hr 1 

Illinois 

FACILITY: Production 

Obsns County 
ncd ian 7 5- 

Difference Percentile 

I 
497 UNRBPOR'PBD I **e 14.0 56.0 

49.5 162.3 149 PAXETTE ~"'t""" 

234.0 ~ t t t t ~ t t t r r : t t t t t t * t t ~ * * * t * * t  142.5 24 GALL AT I N 

nedian of Diffciencc Over Background 

Table 3 

W i a n  Background by County 
Sequenced by Increasing Medían Difference 

(ilicro-Rems/Hr) 

I 11 ino is 
8 

Median of Background ûcadìng 
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Appendix 1 

Statist ical  Data by Facility and Equipment 
Dif fertnce Over Background 

(Hicro-Rem/Hr) 

I l l  inois  

Bquipœnt Wo Average Haximum líinimum 25 % Median 75  8 

sum 
OTHSR 
STANK 
WANK 
PUMP 
VLINg 
SEP 
PLIIB 
HIT 

16 
80 

303 
34 

3 
1 

213 

1 
a 

15.944 
13. OSO 
64 422 

180 294 
43 333 
60.000 

120.944 
163. 500 
176.000 

7 1  
186 

2475 
575 

eo 
60 

1075 
389 
176 

8 
0 
0 
0 
8 

68 
o 

42 
176 

4.5 5.5 2 4 . 2  
2.8 6.8 13.8 
3.0 11.0 51.0 
4.9 12.0 126.7 
8.0  50.0 80.0 

68.0 60.0 69.8 
15.0 63.0 161.0 
79.0 124.0 259.2 

176..0 176.0 176.0 
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Appendix 2 

Statistical Data on Median Difference over Background 
By Facility and County 

(Hicro-Rems/Hr) 

Illinois 

FACILITY COUNTY NO AVERAGE W f M  HINIMM PCT25 mD PCT75 

PROD UNRBPORTBD 497 55.686 893 U 3.9 14.9 56.99 
PROD FAYBTTB 140 119.864 975 9 7 . 9  49.5 ì 6 2 . 2 5  
PROD GALLATIN 24 297.792 247s 0 16.5 142.5 234.75 

Appendix 3 

Statistical Data on Background by County 
(lficro-Rcas/Hr) 

I 11 inois 

COUITY NO AVBRAGB W I ~  n r ~ ~ ~ n  e m s  UD em75 

WRBPORTBD 497 6.5965 1 2  4 I 7 8 
PAYETTE 149 15.6919 59 9 11 13 16 
GALLATI N 24 18.250Q 2s 9 15 16 25 
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Kansas 1 

I. All significant differences were eqUipXtent 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 backqround: 

Equ ipuent ntdian Difference 7Sfh Percentile 

1. Reflux Pumps (GPi 205 pR/hr 636.3 )lR/hr 
2. Product Line (GP) 178 338. B 
3 .  Propane Tanks (GP) 85 688.8 
4 .  Propane Pump (GP) 78 78.0 
5. Flow Line i PROD 1 64 191.3 

II. Kiowa, Sheridan, Ellsworth, and Hwards counties had mid-range background 
levels. A l l  the others wert classified as high except for Haskell, 

Stevens, Finney and Grant which were very high. 

III. Ovetall Suianary 

I TEU No ì4ed ian 75*” Pct. 91t” Pct. MX Value 

1. Statewide 
a. Background 726 11.5 14.0 20.0 78 
b. Max Reading 726 13.1 23.0 110. e 1, 508 
c. Difference 726 8.0 7.8 96.3 1,487 

2. Facility 
a. Background 

Gas Processing 49 20.0 20.8 28.0 2 1  
Production 677 1 i . e  13.0 17 .1  7a 

b. Mar Reading 
Gas Processing 49 58.0 285. o 358.9 1,100 
Production 677 13.0  20.0 89 .a I, 5110 

c. Difference 
Gas Processing 49 30.1 185.0 338. O 1,080 
êroduction 677 B.9 4.5 66.4 1,487 

NOTES: 1) All data are awasured in rnicro-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 Haximum Reading over Background by Equipment 
Sequenced by Increasing Median Difference 

(Uicro-Reaii/Hr) 

Kansas 

FACILITY: Gas Processing 
Ued ian 7 5*h 
Difference Percentile Obsns Equiprnt 

I 
2 COMPRESSOR I' 
1 wune I' 
5 OTANR I' 

1 DBHYDRAIOR I tttttt 
1 P P W  I ttttttt 

17 FRAC TWBR I tttt 

19 
16 
25 
16 
47 
84 

2 26 
8 
3 

79 
47 

7 
97 
12 

677 
--- 

Uedian of Difference Over Background 

FACILITY: Production 

HAN I FOLD 
" T E R  
OTHBR 
PTAüK 
PUMP 
SSP 
STAäii 
sum 
WLINI 
UPROD 
H/T 
WHJ 
WANK 
FL I MB 

9.9 
9.9 
9.9 
9.9 
9.a 
0.9 
9.9 
9.9 
9.9 
9 .o 
1.1 
2 .o 

19.0 
64.9 

6 . 8  
5.9 

27 .5  
42.5 
38.5 
79.8 

688.9 
339.9 
636.3 

9 .1  
0.9 
9.a 
9.9 
1.9 
1.0 
2.0 
1.5 
1.0 
2.9 
6.9 

37.9 
119. 1 
191.3 

Median of Difference Over Backqround 
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Table 2 

Hedian Difference Over Background by County 
Sequenced by Increasing Hedian Difference 

(Hicro-RenWHr) 

Kansas 

FACILITY:   as Processing 
Median 75- 

Obs n s  County Difference Percentile 

1 UEADE I 0. 9 0 . 0  
1 EDWARDS I * * *  6 .O 6.0 

199.0 

I 

47 GRANT Jttt'ttttttttttt 34.0 
-----+----+----~----t----+---- t 

10 29 30 49 59 69 

Median of Difference Over Background 

FACILITY: Production 

1 
29 
19 
41 
37 
3 

1s 
11 
16 
42 
18 

6 
21 
49 
37 
10 
12 
18 
44 
89 
6 

59 
2 
5 
8 

62 
13 
11 ' 
2 

K I N G W J  I 0.0 
BARTOM I 8.9 
DBCATZIB I 9 . 0  
ELL1 s I 9.9 
BLLSVORTH I 0.0 
FINNBY I 9.9 
HARP= I 9 .0 
HAEIVBY I 0.9 
H A S K B U  I 0.0 
HO- I 0 .0 

üORTON I 0.9 
NESS I 9 .o 
RUSSELL I 9.9 
SBDGVICI[ I 9 . 9  
SHBRIDAü I 9 .9  
TRmO I 0.9 
STBVBnS 1 9.4 
)4ORR1S t 9.5 
BUTLER I' 1.9 
VABAUNSM I' 1.9 
BARBSR I' 2.9 

RICB I *' 3.0  
KIOWA I =* 3.5 
STAFFORD 1.9 3.5 
SWARD I 'tt 5.4 
EDWARDS I t 8 t  6.9 
KBARWY I '=$*tt 12.8 

HEADB I 0.e 

COULIY I' 2.9 

-----~----+----+----+----t---- t 
10 20 39 49 50 60 

iíedian of Difference Over Background 

0.0 
7.5 
0.5 
1.9 
1.9 
0.0 
6.0 
13.5 
0.5 
0.9 
3.3 
1.0 
9.9 
9.9 

18.5 
1.5 
39.5 
0.6 
1.0 
79.5 
3.9 
34.9 
2.9 

103 . 9 
8.9  

57.3 
60.5 

6.0 
19.9 
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Table 3 

Median Background by County 
Sequenced by Increasing Hedian Difference 

(Hicro-Rems/Hr) 

Kansas 

Obs County 

8 KIOWA 
19 SHBRIDAN 
37 ELLSWORTH 
12 EDWARDS 
10 DBCATUR 
1 K I N G "  
29 BARTON 
41 ELLIS 
15 HARPER 
13 SBVARD 
2 COWLEY 

11 HARVBY 
2 KEARHY 
19 MEADE 
6 MORTON 
5 RICB 
49 RUSSELL 
6 UABAUWSEB 
49 BARBER 
4 4  MORRIS 
21 NESS 
37 SEDGVICK 
62 STAFFORD 
12 TRBGO 
42 HODGEMAN 
89 BUTLER 
16 HASKBLL 

3 FINNBY 
18 STBVBNS 
47  GRm 

7 5 t h  
Median Percentile 

7.0 
7 . s  
8.0 
9.9 
9.5 
14.9 
19.9 
la00 
19.9 
19.9 
11.0 
11.9 
11.0 
ll.Q 
11.9 
11.9 
11.0 
11.0 
12.0 
12.9 

12.a 
12.0 
13.0 
13.5 
14.4 
15. Q 
17.5 
17.5 

12.9 

7.9 
12.9 
8.5 
11.9 
10.3 
1Q .e 
11.5 
11.9 
13.0 
13.0 
11.0 
11.0 
11.0 
11.0 
11.0 
17.5 
12.9 
11.9 
13.0 
13.9 
13.9 
13.9 
16.0 
17.9 
14.0 
22.9 . 
16.9 
17.5 
20.0 
20.0 

Hcdian of Background Reading 
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Appendix 1 

Statistical Data by Facility and Equipennt 
Difference Over Background 

(Hicro-Rems/Hr) 

Kansas 

Equipient No Average Haximui 

COHPRBSSOR 
OPUIB 
OTANK 
FRAC TOVER 
DEHYDRATOR 
P e w  
PTAWK 
ORODUCI LINE 
RBFLUX PuHP 

2 3.991 
1 5.  991 
5 13. 990 
17 48.676 
1 39.949 
1 79.999 
3 255.833 

15 239.999 
4 297.590 

WIFOLD 19 
mBR 16 
OTHER 25 
PTAüK 16 
SBP 84 1 
ULIWB 3 
STMJK 226 1 
euue 47 
SUUP 8 
WROD 79 2 
H/T 47 3 
VINJ 7 1  
WANK 97 8 
FLIWB 12 9 

6 
0 
1 
3 
3 
O 
7 
8 
9 
6 
2 
4 
8 
3 

1 309 
IL962 
.369 
.258 ~. 226 
.333 
.814 
425 

-758 
0 221 . 266 
.571 . 273 . Sa8 

O 
5 
9 
u 
2 
3 
2 
5 

5 
4 
4 
2 
8 

a 

I 6 
5 

I 39 
255 

I 39 
79 
681 
U89 * 

789 

63 
1 
31 
49 

378 
1 

1198 
196 

4 
1487 

SUI 
48 

785 
286 

Hin i mum 25 t Uedian 75 t 

9.u 
5.9 
0.0 
9.0 

31.0 
79.0 
2.5 
10.9 
9.9 

9 
9 
9 
0 
0 
9 
1 
0 

9 
9 
0 
0 
O 

e 

8.99 
0.99 
9.99 
0.99 
9.01 
9.09 
1.90 
9.99 
9.91 
0.99 
1.90 
9.99 
2.09 
0.99 

0.99 3 
5.99 5 
2.51 5 
0.90 29 

39.99 31  
79. 99 79 

2.59 85 
75.90 170 
51.25 295 

9.u 
9.9 
9.0 
9.9 
9.9 
9.9 
9.a 
9.9 

0.9 
1.0 
2.9 
19.0 
64.0 

9.e 

6 
5 

27 
4 2  

1 39 
71 
6 ô1 
339 
636 

9.89 
9.80 
9.99 
9.91 
1.0Q 
1.99 
2.95 
1.99 
1.59 
2.91 
6.90 

37.99 
119. 89 
191 . 25 

.QU 
1.00 
.59 
.59 
.BQ 
.BO 
.II 
.09 
. 2 5  

-82- 
                                      
                                         
                                      
                                         

Copyright American Petroleum Institute 
Provided by IHS under license with API

Not for ResaleNo reproduction or networking permitted without license from IHS

-
-
`
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



~ ~ ~ 

S T D * A P I / P E T R O  PUBL 7LUL-ENGL I 9 9 7  0 7 3 2 2 7 0  O b O L 4 L 7  2 3 7  

Appendix 2 

Statistical Data on Median Difference over Background 
By Facility and County 

(nfcro-Rtms/Hr) 

PAC IL I TY 

Ge 
GP 
GP 

PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 

Kansas 

COUNTY NO AVERAGE ruxrnvn 
WADE 
EDWARDS 
GRANT 

KIWGW 
FI NNBY 
HODGBIIM 
NISS 
RUSSBLL 
DBCATUR 
HASKELL 
STBVBNS 
BLLI S 
ELLSWORTH 
IJORTOW 
SHERIDAN 
W B  
HARP= 
0ARm 
HARVBY 
SBDGVICK 
TR%GO 
UORRI S 
WABAUWSBB 
BUTLBR 
COWLEY 
BARBEB 
R I C B  
KIOWA 
STAFFORD 
SWARD 
BDUARDS 
KEARblY 

1 0.099 
1 6 .099  

47 136.277 

1 6.909 
3 8.000 

42 1 .357  
21 3.095 
49 1 .898  
10 0.789 
16 2.094 
18 1 .167  
41  6 .488  
37 1 .108  

6 0.333 

18 72.667 
15 2.809 
29 28.931 
11 11 .818  
37 79.099 
1 2  15.417 
44 9 .599  

6 2 .333  
89 79.596 

59 52.339 
5 41.809 
8 6.090 

62 59 .210  
1 3  36.385 
11 4.818 

2 12.990 

i o  5.4011 

2 2 .0e9  

O 
6 

1989 

0 
Q 

31 
63 
32 

5 
22 
16 

128 
21 

1 
48 

785 
12  

588 
78 

1198 
53 
1 
9 

1487 
2 

467 
197 

17 
509 
202 

21 
19 

nINIHW 

O 
6 
0 

9 
0 
0 
0 
9 
0 
0 
O 
9 
Q 
0 
0 
9 
9 
9 
0 
9 
9 
9 
1 
9 
2 
9 
9 
2 
9 
O 
O 
5 

PCT25 

e 
6 
5 

0 
0 
0 
0 
0 
0 
O 
0 
9 
o 
0 
9 
0 
0 
O 
9 
O 
0 

1 
9 
2 
9 
O 
3 
9 
9 
9 
5 

e 

HBD PCT75 

9 . 0  9 . ~ 0 9  
6 . 9  6 .000  

30 .9  19O.OûO 

9.0 9.000 
0.0 0.000 
0 .9  0.099 
9 . Q  9.009 
0 . 0  0.009 
9.0 0.500 
9.0 0.509 
9 . 9  0 .625  
0 . 0  1 .000  

9.0 1.099 
9.0 1.509 
0.9 3.250 
9 . 9  6.900 
9.0 7.599 
Q . 9  13 .009  
0.9 18.599 
0.0 39.599 

1.9 3.999 

2 . 9  2.999 

9.0 1 . 9 9 9  

o * s  1,noa 

1.0 7a.soe 
2.9 34.999 
3 . e  103.000 
3 . 5  8.909 
3.5  57.259 
5 . 0  69.500 
6 . 9  6.009 

1 2 . 9  19.999 
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COUNTY 

KI OUA 
SHERIDAN 
ELLS WRTH 
E DUARDS 
DBCATüR 
ELLIS 
BARTON 
HILRPIR 
SBWARD 
K I N G "  
COULBY 
HARVEY 
KEARNY 
UEADB 
MORTON 
WABMRISBB 
RUSSELL 
RICE 
BARBBR 

NESS 

STAFFORD 
H O û G E "  
BUTLBû 
HASKBU 
PINNBY 
STBVBüS 
G W T  

nom13 

s w w a  

NO 

8 
10 
37 
12 
19 
41 
29 
15 
13 
1 
2 
11 
2 
19 
6 
6 
49 
5 
59 
4 4  
21 
37 
62 
42 
89 
16 
3 

18 
47 

Appendix 3 

Statistical Data on Background by County 
(tíicro-Remr/Hr) 

Kansas 

AVERAGE 

7 .  8990 

7.6757 
9.7599 
8.9999 
9 8649 
19.3793 
9.9333 
11.7692 
19.0099 
11. 8069 
11 . 9699 
11.8919 
11.31S8 
11..0990 
11.88QQ 
19 . 7143 
12.8099 
12.3559 
11.9891 
11 . 9048 
11 , 7568 
27,9839 
12.4524 
14 . 9888 
15 . 5312 
17 5000 
17.2222 
20 . o990 

a.  2099 

nmm 
7.9 
13.9 
13.0 
12.0 
11.9 
12.0 
15. 9 
14.6 
22.9 
19.0 
11.8 
11.0 
11. o 
15.4 
11.9 
11.0 
14.0 
22.8 
23.0 
13.9 
15.9 
16.0 
591. 9 
15.9 
23.9 
29.0 
17.5 
29.9 
20.9 

HINIlíLM 

7.9 
4.9 
4.0 
9 . 9  
5.6 
7.9 

4.9 

16.9 
11.9 
11. 9 
11.0 
10.9 
11.9 
11.0 

7.9 
9.9 
5.9 
11. e 
7.9 
8.9 
6.8 
9.9 
6.9 

17.5 
12.5 
29 .e 

8.9 

8.0 

13.1 

Pí325 

7.98 
4.75 
7.94  
9.09 
8.90 

9.86 
7.60 

19. PO 
19. 09 
11 . 09 
11. 40 
11.011 
11.69 
11 . eo 
11.00 
9.911 
9 .fa8 
10.00 
11.00 
12.90 
19.00 
19 o 911 
9 .OS 
18.50 
15.00 
17.511 
15. BO 
20 . O0 

a .ea 

HBD 

7.9 
7.5 
8.0 
9.9 
9.5 
10.9 
19.6 
10.0 
19.0 
lQ.9 
11.9 
11.9 
11.9 
11.9 
11.9 
11.9 
11.4 
11.9 
12.9 
12.9 
12.9 
12.0 
12.9 
13.5 
14.9 
1Sb9 
17.5 
17.5 
29.0 

PcT7 5 

7. 898 
12.900 

11. 880 
10.258 
11.090 
11.508 
13.891 
13. 889 
10. a90 
11 b 896 
11. 999 
11.009 
11. BO0 
11.098 
11. 080 
12.999 
17. 599 
13.889 
13.999 
13.800 
13.984 
16. 989 
14. 899 
22.900 
16.875 
17.500 
29. 909 
29.890 

a.  590 
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s u n n m  

( Kentuck y 1 

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: 

Equ i pme n t nedian Difference 7Seh Percentile 

Water Tank (Prod) 178 jlR/hr 340.0 jlR/hr 

II. There were no significant differences in background readings from county 
to county. Henderson county, however, with a median background of 9 pR/hr 
was at the top end of the mid-range class and Union county with 10 pR/hr 
vas at the low end of the high classification. 

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

I TEU No Ued fan 75'" Pct. 98tn Pct. Max Value 

Statewide 
a. Background 21 18.8 12.5 14.6 15 
b. k x  Reading 21 15. O 23.0 67.0 350  
c. Difference 21 3.0 15.8 59.8 3 4 8  

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

Difference of I l a x i i u i  Reading over Background by Equipbcnt 
Sequenced by Increasing Median Difference 

(ìíicro-Rems/Hr) 

Kentucky 

Uedian of Difference Over Background 

Table 2 

Median Difference Over Background by County 
Sequenead by Increasing iíedlan Difference 

(Uicro-ReœWr) 

Kentucky 

FACILITY: Production 

Ued ian 7 5'" 
Difference Percentile 

0.0 1.1 
5.0 16.1 

Nedian of Difference Over Background 
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Table 3 

üedian Background by County 
Sequenced by Increasing Hedian Difference 

(Hicro-Rc=/Hr 1 

Kentucky 

Ob8 County 
I 

75- 
Median Petccntila 

nedian of Background Readings 
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Appendix 1 

Stat i s t ica l  Data by Facil i ty  and Equipacnt 
Difference Over Background 

(líicto-Rcmr/Wt) 

Kentucky 

Equipænt l o  Average Maximum Minimum 25 t Median 75 t 

ûTifEû 1 4  2.071 10 O 8.W o 3.50 

SBP 4 35.001 62 1 4  14.75 32 58.25 
VTm 2 178.001 311 16 16.09 178 349.10 

S W  1 8. O09 8 8 8.00 8 8.eo 

-90-                                       
                                         
                                      
                                         

Copyright American Petroleum Institute 
Provided by IHS under license with API

Not for ResaleNo reproduction or networking permitted without license from IHS

-
-
`
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



S T D . A P I / P E T R O  PUBL 7 1 0 1 - E N G L  1 9 9 7  0 7 3 2 2 9 0  O b 0 1 4 2 5  3 0 3  

Appendix 2 

Statistical Data on Median Difference over Background 
8y Facility and County 

(Hicro-Rcm/Hr) 

Kentucky 

FACILITY COUNTY NO AVBRAGB MXIwu)( HINIHUH PCi25 HBD PCT75 

PROD HBNDBRSON 2 0.0B00 0 O o a O 
PROD UliIOw 19 26.0526 349 0 Q 5 16 

& p R d i X  3 

Statistical Data on Background by County 
iilicro-RcPs/Hr) 

Kentucky 

HBNDERSOW 2 9. OQQ9 9 9 9 9 9 
UWION 19 11.3684 15 7 8 10 13 
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(Lousiana) 

I. All significant differences were equipment specific. 

The equipment with the most pronounced differences over background 
based on Uedian ranking are listed below in descending order. The 
difference is the excess of the reading ove1 background: 

Equipment Median Difference 75=” Percentile 

Water Li ne (Prod 1 45.2 143.6 

II. There were significant differences in background readings from parish 
to parish. Specifically, Cameron, and St. Landry were low. The 
remainder were mid-range except for Bossier, Caddo, Ascention, Lafayette, 
Red River, St. Helen, East and West Baton Rouge, and Pointe Coupeel which 
vere high and Iberville which was very high.  

III. Overall Summary 

I TEH No Median 75+” Pct. 90t” Pct. Max Value 

1. Statewide 
a. Background 3,828 6.5 9 .8  
b. Uax Reading 3,028 9.u 15. O 
c. Difference 3,828 6 .8  7.8 

2. Facility 
a. Background 

Gas Processing 358 3.5 5.0 
Production 2,678 7.0 9.5 

b. !!ax Reading 
Gas Processing 358 5.0 8.0 
Production 2,670 9.5 16.0 

c. Difference 
Gas Processing 358 0.8 2.2 
Production 2,679 0.u 9.0 

18.8 
75.8  
69.1 

7.0 
10.3 

18.7 
89.8 

14.9 
74.9  

2 4 . 4  
3,680.0 
2,991.0 

13.0 
2 4 . 4  

580 
3 , 8 8 0  

491 
2,991 

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

-92- 
                                      
                                         
                                      
                                         

Copyright American Petroleum Institute 
Provided by IHS under license with API

Not for ResaleNo reproduction or networking permitted without license from IHS

-
-
`
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



6.1 
E 

l 

~ _ _ ~  ~ 

STD-APIIPETRO P U B L  71DL-ENGL L777 m 0 7 3 2 2 7 0  Ob01427 L8b  m 

-93- 

                                      
                                         
                                      
                                         

Copyright American Petroleum Institute 
Provided by IHS under license with API

Not for ResaleNo reproduction or networking permitted without license from IHS

--`,,-`-`,,`,,`,`,,`---



e 

                                      
                                         
                                      
                                         

Copyright American Petroleum Institute 
Provided by IHS under license with API

Not for ResaleNo reproduction or networking permitted without license from IHS

--`,,-`-`,,`,,`,`,,`---



r 

-95- 

                                      
                                         
                                      
                                         

Copyright American Petroleum Institute 
Provided by IHS under license with API

Not for ResaleNo reproduction or networking permitted without license from IHS

--`,,-`-`,,`,,`,`,,`---



Obsns 

39 
5 
38 
92 
10 
31 
7 

10 
19 
44 
17 
5 
5 
5 
18 
13 

358 
--- 

5 
388 
114 
768 
4 52 
7 
7 

73 
235 
72 
322 
136 

74 
7 
18 

2670 
---- 

~~ ~ 
~~~~ ~ 

STD.API/PETRO PUBL 7101-ENGL 1 7 7 7  niS 0732290  ObOLq30 7 7 0  

Table 1 

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

(Hicro-Renrs/Hr) 

Lous iana 

FACILITY: Gas Processing 

Equipment 

COMPRESSOR 
CRY0 UNIT 
DEHYDRATOR 
INLBT SCRUBBER 
UBTBR 
OTHER 
PRODUCT LINE 
REFRIGERATION 
SWEETENER 
OTMK 
REFLUX PuHP 
BOTTOMS PUMP 
PPUMP 
PTMK 
OPUHP 
FRAC TOVER 

Median 7 5"" 
Difference Percentile 

1 
I 0.0 
I 0.0 
I 0.8 
I 0.9 
I 0.0 
I 8.0 
I 0.0 
1 8.0 
I 0.0 
I 0.4 
1 9.5 
I *  1.8 
I ** 3.6 
I ttt 5.9 
I 6.1 
I t t t  6.5 
-----+----+----+----+----+---- t 

18 20 38 40 50 60 

HBTER 
OTHER 
PUnP 
SEP 
STANK 
VRU 
WOTHER 
WROD 
WANK 
SW 
H/T 
HANIPOLD 
FLINB 
UINJ 
WLINE 

Median of Difference Over Background 

Facility: Production 

0.0 
0 . 0  
0 .0 
0 .0  
0.0 
0.0 
0.0 
0.8 
8.0 
1.0 
2.0 
3.5 
8.0 
8.4 

4 5 . 2  

2.0 
13.7 
1.4 
1.0 
0.6 
3.8 
0.1 
1.1 
0.9 
5.9 

19.1 
15.9 
7.8 

21.3 
74.5 
29.6 

31.8 
1.0 
8.8 
18.1 
3.0 
0.0 
0.8 
5.0 
6.5 
6.5 
46.5 
90.8 
72.8 
29.4 
143.0 
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Table 2 

tiedian Difference Over Background by Parish 
Sequenced by Increasing tiedian Difference 

(flicro-Rems/Hr 1 

Lousiana 

FACILITY: Gas Frocessinq 

Obsns Parish 

1 
1 7 2  

49 
2 
7 

7 4  
5 
6 

19  
13  

2 
4 
3 
1 

362 

CALCAS I EU 
CAìíERON 
EVANGEL I NE 
I BERVI LLE 
ST. U T I N  
VERMI L I ON 
JEFFERSON DAVIS 
IBERIA 
ACADIA 
UNREPORTED 
TERREBONNE 
LAFOURCHE 

ST. CHARLES 
ST. rimy 

nedian 75=” 
Difference Percentile 

d . 8  
8 . 0  
O.d 
8 .0  
0 .8  
8.8 
1 . 8  
3 . 5  
3.8 
5 .8  

18.8 
1 5 . 5  
62 .8  

1 4 7 . 9  

O . B  
2 . 5  
8 . 0  
8 .  B 

4 9 . 8  
8 .5  
2.8 

7 4 . 5  
59 .8  

9 . 5  
1 2 . 8  

3 7 4 . 8  
117. 8 
1 4 7 . 0  

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 1 

tous iana 

FACILITY: Production 
Median 7 5 t h  

I 0 . 0  0.0 
8 BOSSIER I 0.0 0.0 

I 0 .0  0 .0  
I 0 . 0  2 . 0  a 3  CALCASIEU 
I 0.0 0.0 

26 DBSOTO I 0.0  0.0 

I 0.0 0.0 

I O . a  0.0 
I O . a  0.0 
I 0.0 0.0 
I 8.0 O.a 
I a . 9  , 2.8 
I 0 .0  0.9 
I 0.0  7 .0  
I 0.0 3.5 
I 0.8 9.0 262 VERMILION 

0.0 B. 0 35 U. BATON ROUGE I 
I 0.0 0.0 1 5  VBBSTER 

53 UNREPORTED I 0.9 19.0 
0 . 0  O.a 

4 1  IBERVILLX I 0.1 4.1 
I 1 . a  5.0 
I*  3.0 38.0 
I ** 7 . 5  9.8 
I ** 8.B 57.5 

Difference Percentile Obsns Parish 

35 ALLEN 

178 CADDO 

85 CLAIBORNE 

99 E. BATON ROUGE 1 

3 1  JEFFERSON DAVIS I 

0.8 3.0 

0.0  2.5 
339 EVANGBLIMB 

2 LAFAYETTE 
121 LIVINGSTON 
1 1 2  PT. COUPEE 

6 OUACHITA 
18 RED RIVER 
2 ST HELEN 

33 ST. CHARLES 
5 ST. LANDRY 

1 VEST PBLICIANA 1 

211 CAHERON 
205 ACADIA 

2 CATAHOULA 
1 5  6 TERREBONNE 
12 JEFFERSON I ** 9 .0 47.8 

13.8  189 5 
18.7 65.9 
22.5 265. O 
31.9 83.0 
38.8 115 .0  
50.0 193.3  
64.5 87.0 
65 .9  140.0 
93.8 231.8 

57 ST. NARY I ttt 
134 LAWUBCHB I tttt 

4 CONCORDIA I ttttt 
197 ST. )(ARTIN I ttttttt 

27 PLAQUEIJINBS I tttttttt 
78 IBERIA I"'*ttt*" 

2 STJAMBS I t t t t t t t t t t t t t  
3 ASCBWSION Jtttt*ttt*tt*t  

8 ASSWTION I t t t t t t t t t t t t t t t t t t t  
+-- ---_ ----~---t---+---+---+---+---t--- 

2666 28 40 60 88 188 128 140 
Median of Difference Over Background 
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Obs 

383 
5 
8 

84 
67 
27 

284 
60 
158 

6 6  
336 
388 
85 
36 

138 
6 

35 
15 
224 

2 
26 
2 
4 

12 
121 

34 
1 
8 

17 8 
3 
2 

10 
2 

9 9  
112 

35 
43 

STD-APIIPETRO PUBL 7303-ENGL 1777 E 0732270  0603433  4 8 T  U 

T a b l e  3 

Hedian B a c k g r o u n d  by P a r i s h  
S e q u e n c e d  by I n c r e a s i n g  Median D i f f e r e n c e  

( f l i c r o - R e m s / H r )  

Lous iana 

Par i s h  

CAMERON 
ST. LANDRY 
AS SUMPTI ON 
CALCAS I EU 
IBERIA 
PLAQUEHI NES 
S T .  MARTIN 
ST. UMY 
TERREBONNE 
UNREPORTED 
VERHI LI ON 
EVANGEL I NE 
CLAI BORNB 
JEFFERSON DAVIS 
LAFOURCHE 
OUCH I TA 
ALLEN 
VEBSTER 
ACADIA 
CATAHOULA 
DESOTO 
ST JAMES 
CONCORDIA 
JEFFERSON 
LIVINGSTON 
ST. CHARLES 
WEST FELICIANA 
BOSSIER 
CADDO 
ASCENS I ON 
LAFAYETTE 
RED RIVER 
ST HELEN 
E. BATON ROUGE 
PT. COUPBE 
U. BATON ROUGE 
I BBRVI LLB 

Median 

3.5 
3.5 
5.0 
5.0 
5.8 
5.8 
5.0 
5.0 
5 . 0  
5 . 8  
5.0 
6 . 8  
7 . 8  

7 . 0  
7 . e  
7.8 

. .  
7 . 5  
7 .5  
8.8 - _  
8.0 
8.0 
8.0 
9.0 
9.8 
9 . 0  
9 .0  
9.0 
9.5 
9 .5  

10.0 
10.0 
18.8 
10.0 
10.3 
11.5 
11.8 
15.5 

7 5 -  
P e r c e n t i l e  

6.0  
5 . 8  
6 . 8  
7 . 0  
9.0 
8.8 
7 . 0  

1 B . B  
8.5 
7 . 3  
6.1 
7 . 8  
7 ,e  
7 . 0  
8.8 
7 . 0  
7 . 5  
7.5 

11 .0  
9 . 0  

1 0 . 0  
8 . 0  
10.0 
10.8 

9 . 0  
9 . 8  
3.8 
9 . 5  
1a.u 
1e.a 

18.0 

13.8 

18.0 
10.0 

10.3 
12.5 

24.4 
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Appendix 1 

statistical Data by Facility and Equipment 
Difference Over Background 

(!ficro-Rems/Hr) 

Lous iana 

Equipment No Average 

Gas Processinu Facilities 

COMPRESSOR 
CRY0 UNIT 
DEHYDRATOR 
INLET SCRUBBER 
METER 
OTHER 
PRODUCT LINE 
REFRIGERATION 
SWEETENER 
OTANK 
REFLUX PUF@ 
BOTTOMS PUMP 
PPUHP 
PTANK 
OPUnP 
FRAC TOVER 

39 
5 
38 
92 
18 
31 
7 
18 
19 
I4 
17 

5 
5 
5 
18 
13 

4.3462 
5,4888 
2.2816 

0.2688 
18.6548 
3.8571 
8. 5108 
8.6808 
5.2258 
54.5824 
6.8408 
4.8288 

10.2288 
43.6222 
18.9769 

12.184s 

HETER 
OTHER 
PUnP 
SEP 
STANK 
VRU 
WOTHER 
UPROD 
WANK 

H/T 
HAN I FOLD 
FL I NE 
WCNJ 
VLINE 

sune 

5 12.480 
388 12.182 
114 2.352 
760 42.954 
452 11.658 
7 8.9QB 
7 9.286 

73 9.433 
235 17.466 
72 6.653 
322 56.722 
136 95.021 
74 99.423 
7 11.571 
18 188.983 

Maximum 

9 5 . 8  
24.9 
36.8 

491.0 
1.1 

261.9 
21.3 
2.7 
3.9 

117.0 
488.3 
20.3 
11.8 
33.6 
217. O 
118.0 

49.8 
688.0 
98.8 

2991. O 
598. 8 
0.0 
2.9 

194. O 
475.8 
69.0 

1496. 8 
1 4 4 4 .  O 
2991. 8 

34.2 
1594.8 

Il in imum 

8.0 
8.8 
8.8 
8 . 8  
8.8 
8.8 
0.8 
8.8 
8.0 
8.8 
0.8 
8 . 8  
8.0 
8.5 
8.8 
B.8 

B 
0 
8 
0 
8 
O 
8 
O 
8 
O 
8 
o 
0 
o 
0 

25 % 

8.80 
8.80 
8 . W  
0 . w  
9.88 
8.Q0 
8.89 
M . O 8  
8.88 
8.08 
8.89 
8.25 
8.45 
1.75 
8 . 8 8  
8.85 

8.8 
8 . 8  
0.0  
8 . 8  
8.9 
0 .8  
8.8 
8.0 
8 .8  
0 .8  
8.0 
0 .0 
8.8 
8.8 
7.6 

Hedian 

8.88 
8.08 
8.8d 
0.88 
8.88 
8.88 
0 . 8 8  
6.88 
8.80 
8.35 
8.59 
1.80 
3.68 
5,0û 
6.15 
6.50 

8.0 
0.8 
8 . 8  
8 . 8  
8.8 
0.0 
8 .  O 
8.0 
8.0 
1.8 
2.8 
3.5 
8.8 
8.4 
45.2 

75 % 

2.888 
13.788 
1.358 
1.000 
8. 625 
3. 808 
8.188 
1.158 
0,988 
5.908 

19.850 
15.958 
7.888 

21.300 
7 4 .  SB8 
29 658 

31.880 
1.889 
8. 880 
18.875 
3. 888 
a .  889 
8. 889 
5.889 
6.588 
6.888 
46.5dd 
90.860 
72.088 

143.825 
29.4aa 
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Appendix 2 

S t a t i s t i c a l  Data on Median Difference over Backqround 
By Facility and Parish 

(Mcro-Rems/Hr i 

Lousiana 

FACILITY PARISH NO AVERAGE HAXIHUH HINIHUì í  PCT25 MED PCT75 

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 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 

CALCAS I EU 1 0.888 
C M E R O N  172 8.911 
EVANGEL I NE 49 2.265 

ST. MARTIN 7 21.857 
VERHI L I  ON 74 4.478 

I B E R I A  6 31.580 
ACADIA 19 39.316 
UNREPORTED 13 6.385 

LAFOURCHE 4 131.580 
ST. nut 3 75.333 
ST. CHARLES 1 147.000 

I BPIRVILLB 2 0 . 0 6 ~  

JEFFERSON DAVIS 5 1.8~0 

TERREBONNS 2 8.040 

ALLEN 35 
BOSS I ER 8 
CADDO 178 
CALCA3 I EU 83 
CLAI BORNB 85 
DESOTO 26 
E. BATON ROUGE 99 
EVANGEL I NE 339 
JEFFERSON DAVIS  31 
LAFAY STTB 2 
LI V I  NGSTON 121 
PT. COUPEE 112 
OUACH I TA 6 
RED RIVER 18 
ST HELEN 2 
ST. CHARLES 33 
ST. L U D R Y  5 
VBRHIL I ON 262 
U. BATON ROUGE 35 
WEBSTER 15 
UNREPORTED 53 
VEST FELICIANA 1 
i BERVI LLB 41 
CAMERON 211 
ACADIA 285 

8.257 
3.188 
1.677 
2.443 
1.488 
1.365 
4.910 
4,248 
9.194 
0.088 
8 242 
3.621 
0.000 
2.390 
0 800 

10.167 
1.408 

21.164 
0.109 
8.333 
29.436 

0.080 
10.787 
9 599 
68.198 

0.8 
400.3 
95.0 
0.8 

104 0 
261.9 

2.0 
121.0 
217.0 
18.8 
12.0 
491.0 
117.0 
147.0 

3.5 
25.5 
75.0 
58.8 
50.5 
17.5 
104.7 
264.5 
226.0 
0.8 
21.8 

137.5 
8.0 
15.8 
0.0 

146.0 
7.0 

321.3 
3.5 
3.0 

425.0 
0.0 

144.0 
194.0 
2991.8 

0 0 .  
0 0 .  
9 0. 
9 0.  
8 0. 
0 0. 
0 0. 
1 1. 
0 0. 
0 2. 
8 8. 
4 4. 

47 47. 
147 147. 

8 
0 
0 
0 
0 
8 
0 
B 
0 
0 

2 
d 
0 

a 

10 8.88 0.08 
0 8.90  2.25 
18 0.00 0.00 
10 0 . 8 9  8.00 
18 0.00 49.00 
10 9.00 0.50 
10 1.00 2.80 
10 3.50 74.50 
10 3.00 59.88 
I0 5 . 0 0  9.58 
IO 18.00 12*80 
t5 15.50 374.35 
IO 62.68 117.08 
10 147.00 147.00 

0 
0 
0 
0 
0 
O 
0 
O 
0 
8 
8 
8 
8 
9 
8 
9 
8 
0 
8 
0 
8 
0 
0 
0 
8 

9.08 
0.00 
0.60 
0 .80  
8.88 

0 .00  
8 . 0 0  
0.08 
0.00 
9 * 0 0  
9.00 
0.00 
8.09 
8.00 
8.06 
0.00 
9 .09  
0.80 
9.00 
0.90 
8.90 
0.00 
0.98 
8 .00  

0 . ~ 0  

0.00 
8 .80  
0.00 
0.00 
0.80 
0.90 
0 .00  
B.08 
0.00 
8, 00 
0.90 
0 .04  
0.60 
8.90 
0.00 
8.00 
0.00 
9.98 
8.80 
8.00 
9.80 
8.08 
0.10 
1.00 
4.00 

0.08  

0.00 
2.08 
0.00 
0.80 
3.80 

2.58 
0.80 
0.00 
0.84 
0.88 
2.75 
0 . a  
7.00 
3.50 
9 .0$ 
0.00 
0.80 
19.00 
0.00 
4.05 
5.08 

g . e e  

g .ao 

3a. BB 
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Appendix 2 (Continued) 

Statistical Data on Median Difference over Background 
By Facility and P a r i s h  

(Micro-Rems/Hr) 

Lous iana 

F A C I L I T Y  P A R I S H  NO AVERAGE HAXIHUH MINIHUH P C T 2 5  HED PCT75 

PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 

CATAHOULA 
TERREBONNE 
J E F F E R S O N  
ST. MARY 
LAFOURCHE 
CONCORD1 A 
ST. MARTIN 
PLAQUEHINES 
I B E R I A  
ST JAIIES 
ASCENS I ON 
A S S U W T I  ON 

2 7.508 
156 68.969 

1 2  42.167 
57 75.358 

134 109.872 
4 97.750 

197 83.826 
27 185.037 
70 161.057 

2 64.508 
3 90.808 
8 155.625 

9.8 6 6.00 7.5 
995.8 0 1.00 8.0 
291.0 0 8.75 '9.0 
547.0 8 0.00 13.8 

2291 0 8 0.20 18.7 
345.0 1 5 . 7 5  2 2 . 5  

1594.0 8 8.08 31.0 
748.0 0 20.00 38.0 

4998.8 0 3.08 5d.0 
87.8 42 42.88 64.5 

140.0 65 65.80 65.8 
471.0 9 69.50 93.0 

0 
0 
0 
0 
5 
0 
0 
0 
8 
8 
8 
0 

9.08 ' 57.58 
4 7 . 7 5  

' 189.50 
1 65.00 
I 265.08 

83.80 
115.00 
193.30 
87.00 

148.08 
231.75 
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Appendix 3 

Statistical Data on B a c k g r o u n d  by Parish 
( M i c r o - R e m s / H r )  

Lous iana 

P A R I S H  

CAMERON 
ST. LANDRY 
AS SüìáPT I ON 
CALCAS I EU 
I B E R I A  
PLAQUEHINES 
ST. MARTIN 
ST. MARY 
TERREBONNE 
UNREPORTED 
VERHI L I ON 
EVANGEL I NE 
CLAI BORNE 
JEFFERSON DAVIS 
LAFOURCHE 
OUACH I TA 
ALLEN 
WEBSTER 
ACADIA 
CATAHOULA 
DBSOTO 
ST JAMES 
CONCORDIA 
JEFFERSON 
L I  V I  NGSTON 
ST. CHARLES 
VEST F B L I C I A N A  
BOSSIER 
CADDO 
ASCENSION 
LAFAYETTE 
RED RIVER 
ST HELEN 
E. BATON ROUGE 
PT. COUPBB 
U. BATON ROUGE 
I BERVILLB 

NO 

383 
5 
8 

76 
27 

284 
60 

l S 8  
66 

336 
388 
85 
36 

138 
6 

35 
15 

224 
2 

26 
2 
4 

1 2  
121  

34 
1 
8 

178 
3 
2 
18 

2 
99 

112 
35 

a 4  

AVERAGE 

4 .  34110 

5. 5857 

4.4888 
5. 8808 

6.1447 
5.4444 
5.5931 
5.8858 
5.4139 
5.7733 
5.4551 
6 .1843 
7.3291 
6.4444 
6.2196 
7. 8880 
7.6429 
7 .  8333 
8.2522 
8 .  8B88 

8.0088 
8.2500 
8.3333 
9 .  0888 
7.5588 
9.  0800 
9.580% 
9.4944 

18.0000 
10.8808 
10.0808 
18. 8808 

8.1323 
11.1429 
12.8771 

8.8462 

43 14.8698 

MAX I MUM 

10.0 
8 . 8  
6.8 
10.0 
10.0 
10.0 
12.0 
11.0 
10.0 
13.0 
11 .0  
1 0 . 5  
18.8 

9 . e  
10.8  

7.8 
18.0 

7 .5  
13.8 

9 . 8  
1 8 . 8  

8 .8  
18 .a 
13.8 

9.0 
9.8 
9 .8  
9.5 
18.8 
10.8 
18 .8  
18.0 
1 0 . 0  
18.3  
12.5 
13.0 
2 4 . 4  

HIN I HUM 

0.8 
3.5 
4 . 8  
2.8 
1.8 
2.8  
1 . B  
1 . 3  
1.0 
1 . 8  
1.8 
3.8 
6.5 
4.0 
2.8 
7.8 
7.5 
6.5 
3.9 
7.8 
8 . 8  
8.8 
5.0 
5.0 
9.8 
3.0 
9 .B 
9.5 
8.8  
18.8 
18.8 
10.8 
10.8 

1 .0  
18.8 
11.5 

6.0 

PCT25 

3.08 
3.58 
4.00 
4.85 
4.09 
3.08 
3.08 
3.00 
2.88  
5.08 
4.00 
5.88 
6.75 
5.80 
4.95 
7.00 
7.50 
6.58 
6.08 
7.80 
8.88 
8 .00  
5.7s  
5.25 
9.88 
4.08 
9.00 
9.50 
9.80 

10.  08 
10.  88 
10.  88 
18.00 

6.00 
10.80 
11.50 

6.88 

MED 

3.5 
3.5 
5 . 8  
5.8 
5 .8  
5 .0  
5 . 0  
5.0 
5.0 
5.0 
5.0 
6.0 
7 . 0  
7.8 

7.8 
7.5 
7.5 
8 . 0  
8 . 8  
8 . 9  
8 . 8  

9 .a  
9.0 
9 . 8  
9.8 
9 . s  
9 . 5  

18.0 
18.9 
18.0 
18.8 
10.3 
11.5 
11.8 

7 .e  

9 . e  

PCT7 5 

6 . 0 0  
5.75 
6 . 0 8  
7 . 0 8  
9 . 0 8  
8 . 8 0  
7.00 

18.00 
8 . 5 0  
7 . 2 5  
6.10 
7.00 
7.80 
7.00 
8.89 
7.88 
7.58 
7.58 

11.00 
9.08 

10. 88 
8 .08  

10. 89 
10.00 

9.80 
9 . 0 8  
9 . 8 9  
9.50 

l# .BO 
10.88 
18. 08 
10.  08 
10.80 
10.30 
12.58 
13.08 

15.5 24.48 

- 103- 
                                      
                                         
                                      
                                         

Copyright American Petroleum Institute 
Provided by IHS under license with API

Not for ResaleNo reproduction or networking permitted without license from IHS

-
-
`
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



~~ ~ 

STD.API/PETRO PUBL 7LOL-ENGL 1 9 9 7  H 0732290  Ob01438 TbL 

SUHMARY 

(Michigan) 

1. There‘were no significant differences between items of equipment. 

II. There were significant differences in background readings from county 
to county. Specifically, Antrim, Cravford, Grand Traverse, and Kalkaska 
counties were very low while Calhoun, Eaton, and Ingham were mid-range. 

III. Overall Summary 

I TEH No ffedian 7S+” Pct. 9 0 t ”  Pct. ffax Value 

1. Statewide 
a. Background 695 5.0 6.0  7.0 18 
b. #lax Reading 695 5. 8 7.8  10.8 3,508 
c. Difference 695 0.8 0.0 2 . 4  3 ,498 

2. Facility 
a. Background 

Gas Processing 348 6 . 8  7.0 7 .8  10  
Production 347 4.8 6 . 8  7 .0  18 

b. Max Reading 
Gas Processing 348 6 .0  7.0 8 . 0  1 3 1  
Production 347 5 .0  7 .8  19 .2  3,580 

c. Difference 
Gas Processing 348 O.a 0.0 1 . 0  127 
Production 347 8.8 0.9 14.û 3,498 

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

Difference of Maximum Readinq ove2 Background by Equipment 
Sequenced by Increasing Median Difference 

(Micro-Rems/Hrì 

Mi chi gan 

FACILITY: Gas Processinq 

Obsns Equipment 

3 
18 
13 
39 
22 
58 
97 
52 
20 

5 
5 

11 
5 

B O T T O M  PUW 
COHPRESSOR 
DEHYDRATOR 
INLET SCRUBBER 
IIETER 
OPUMP 
OTANK 
OTHER 
PRODUCT LINE 

FRAC TOUER 
PTAUK 
REFR I GERAT1 ON 

Peune 

348 

Median of Difference Over Background 

FACILITY= Production 

Median 75- 
Difference Percentile 

10 
31 
19 
3 
89 
26 
39 
58 
10 
17 
1 
2 
3 

11 
28 

FL I NE 
H/T 
HANIPOLD 
HETER 
OTHER 

SEe 
STANK 
S W  
VRU 
YINJ 
ULINE 
WOTHER 
WPROD 
WTAAK 

euw 

347 

0.0 
0 .0  
0.0 
0 . 0  
0 .0  
8 . 0  
0.0 
a . O  
0.0 
0.1 
0.3 

2 6 . 0  
26.0 

0.0 
0 .9  
0 . 0  
0 .9  
0 .0  
0.0 
0.0 
0.0 
0.0 
0.9 
a.O 
a.O 
0.0 
0.0 
0.65 

1.0 
0.0 
0.0 
0.0 
a.0 
0.0 
0.0 
0.0 
8 .0  
6.4 
0.8 ' 

46.0 
82.5 

0.0 

0.9 
0 .0  
0.0 
0 .0  
0.1 
11.3 
24.8 
0.0 
0.0 
8. 0 
0.0 
0.0 
13.8 

11.0 

Hedian of Difference Over Background 
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Table 2 

Median Difference Over Backqround by County 
sequenced by Increasinq Median Difference 

(Hicro-Rems/Hr) 

Mi ch iqan 

FACILITY: Gas Processing 

Median 75%" 
Obsns County Difference Percent 

69 CALHOUN I 0 . 0  0 . 0  
1 CRAWFORD I ia .0  0 . 0  

4 3  EATON I 9 . 0  9 . 0  
1 8 9  INGHAN I 0 . 0  0 . 0  

3 3  KALKASKA I 8.1 1 . 4  
13  UNREPORTED ~ * * * * t * * * ~ * * ~ * t t * * * ~ * * * ~ ~ t i * * * * * * * t ~ * ~ ~ * t  3 4 . 6  71.8 

I 

1 -  r 

3 6 9 12 15 18 2 1  2 4  2 7  38 3 3  

Median of Difference Over Backaround 

FACILITY: Production 

10 
157 
18 
5 

26 
36 
49 
10 
36 

I 
ANTRIH I d.O 8 . 8  
CALHOUN I 0 . 0  0 . 8  
CRAWFORD I d . O  0 . 0  

GRAND TRAVERSE I 0 . 0  0 . 0  
I NGHAM I 0 . 0  0 . a  
KALKASKA 1 8 . 0  8 . 1  
OTSEGO I 8.B 8 . 0  
UNREPORTED Ittt***t**t*t***ittt 1 4 . 0  2 5 . 0  

EATON I 8 . 0  e . a  

t- ----+---t---+---+---t---t---+---t---+---t--- 

3 6 9 12 15 18 2 1  2 4  2 7  30 33 

Median of Difference Over Background 
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Table 3 

ìitdian Background by County 
Sequenced by Increasing Hedian Difference 

(Hicro-Renrs/Hr) 

M ich i ga n 

Obs County 

19 
19 
26 
82 
10 
49 

226 
48 

225 

AWTRIM 
CRAVPORD 
C R U D  TRAVBRSE 
KALKASKA 
OTSBGû 
UNREPORTED 
CALHOUW 
BATON 
I NGHM 

Median 

0 . 3  
9.4 
9.4 
0.4 

4 . 1  
5 .9  
6 .9  
6.9 

6.8 

75- 
Percentile 

9.3 
a .  4 
0.4 
a .  4 
9.8 
4.0 
6 . 0  

7.9 
7.9 

Median of Background Reading 

-110- 

                                      
                                         
                                      
                                         

Copyright American Petroleum Institute 
Provided by IHS under license with API

Not for ResaleNo reproduction or networking permitted without license from IHS

-
-
`
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



Appendix 1 

Statistical Data by Facility and Equipment 
Difference Over Background 

(Micro-Rems/Hrl 

Hic h igan 

Equipment No Average 

BOTTOM PUMP 
CONPRESSOR 
DEHYDRATOR 
INLET SCRUBBER 
ñETER 
OPUW 
OTANK 
OTHER 
PRODUCT LINE 
PPUflP 
FRAC TOUER 
PTANK 
REFRIGERATI ON 

3 8 .  3333 
18 0.1667 
13 8.  0846 
39 8 .  8795 
22 8 .  8909 
58 i. 3869 
97 0.1056 

*52  8.8962 
20 1.3500 

5 2.5699 
5 0.4080 

11 33.6091 
5 38.2208 

FL I NE 
H/T 
MANIFOLD 
METER 
OTHER 
PUHP 
SEP 
STANK 
suHe 
VRU 
WINJ 
VLINE 
WOTHER 
WROD 
W A N K  

18 8.180 
31 136.842 
19 0.037 
3 0. 809 
89 9. 831 
26 9 .  889 
39 117.392 
58 38.102 
19 9.580 
17 9,941 
1 0.008 
2 0.089 
3 9 889 
11 0.091 
20 8.564 

flaximum Hinimum 

1.8 
1.0 
1.1 
1.0 
1.8 

41.8 * 

6.8 
1.0 

25.8 
9.6 
1.1 

96.0 
127.8 

1.8 
3490.0 

0.5 
8.9 
1.0 
8.9 

2991.0 
744.9 

38.8 
16.0 
8.8 
8.0 
8 .8  
1.0 

91.0  

8 
8 
8 
8 
8 
0 
8 
0 
d 
8 
8 
la 
8 

8 
0 
8 
0 
0 
0 
8 
9 
8 
9 
0 
B 
8 
0 
0 

25 t 

8.88 
8.00 
8.80 
8 .88  
0.80 

8.00 
0.80 
8.80 
0.00 
8.18 
2.10 
8.05  

0 .08  

d 
8 
0 
8 
8 
8 
0 
0 
0 
8 
0 
8 
8 
a 
0 

Hed ian 

0 . 8  
O.B 
8 .0  
8 .8  
0.0 
8 .B 
8.8 
9 .0  
B.0 
8.1 
0 . 3  

26.0 
26 .0  

0.88 
8.80 
8.09 
0.a0 
0.88 
0 .a0 
8.00 
8.09 
8.09 
8.89 
8.80 

0.80 
0.80 
8.65 

0.110 

75  t 

1.08 
8.88 
8.00 
0.80 
0.88 
0.0% 
8.90 . 
0.88 
0.80 
6.35 
8.75 
46 .88 
82.50 

8.88 
11.89 

@ . B a  
0.89 
0.88 
@ . B a  
8.18 
11 25 
24.75 
0.00 
8.08 
B.08 
8.80 
0 .80  
13.75 
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Appendix 2 

S t a t i s t i c a l  Data on Median Difference over Backqround 

i Hi cro-Rems /Hr 1 
By Facility and County . 

Michigan 

FACILITY COUNTY NO AVERAGE MAXIHUH MINIHUH PCT25 HED PCT75 

GP CALHOUN 69 8.4858 25.0 8 8.0 0.0 8.008 
GP CRAWORD 1 8.0880 0.0 0 8 .8  8.0 0.00B 
GP RATON 43 0.1860 1.0 8 8.0 0.8 9 . 0 8 8  
GP I N G H M  189 0.3175 41.8 8 8.8 8.0 8.8B8 
GP KALKASKA 33 1.5939 14.6 a 8.0 0.1 1.350 
GP UNREPORTED 13 43.3077 127.8 6 18.5 35.8 71.008 

PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 

ANTRIH 10 0.2788 
CALHOUN i57 59.0382 
CRAWFORD 18 8,1444 
LATON 5 8.8808 
GRAND TRAVERSE 26 8.0385 
I NGHM 36 8.4722 
KALKASKA 49 8.1245 
OTSEGO 10 0.0408 
UNREPORTBD 36 57.3056 

0.9 
3190.8 

2.4 
0.0 
8.6 
16.0 
2.5 
0.3 

896.0 

I 0.8 
0.8 

I 0.0 
8.B 

I 8.8 
8 .8  

I 8.8 
I 8 . 0  

6.5 1 I 

8 . 8  8.800 
9.8 8 . 8 0 8  
8.8 8.080 
8.0 8.888 
8.0 0.808 
0.8 0.000 
8 . 0  8.188 
0.8 8 . 8 2 5  
4.0 25.889 
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Appendix 3 

Statistical Data on Background by County 
(!íicro-Rt!ru/Hr) 

li ich i gan 

COUWTY NO AVBRAGB )(AXIHUH HINIMM PCT25 MD PCT75 

MTR I ?! 10 0.31981 
CRAWFORD 19 0.48889 
GRMID TRAVBRSB 26 0.36154 
KALUASKA 82 0.35488 
OTS8Gû 10 0.80000 
UNRBPORTED 49 3.64286 
CALHOW 226 5.68196 

INCHAM 225 6.11422 
BATON 48 6 . e m 3  

0.3 
0.4 
0.4 
0.4 
8 . 8  
4 .e 

10.0 
9 .8 

10.8 

0 . 3  
0.4 
0.3 
9.3 
0.8 
1.5 
3 . 9  
4 .0  
3 .0  

0 . 3  9.3 0 . 3  
9.4 9.4 8.4 
0 . 3  0.4 0 .4  
9.3 e.4 0 . 4  
0 . 8  0 .8  0 . 8  
4 .0  4.0 4 . 0  
5 .0  5.0 6 . 8  
5.0 6.9 7 .o 
5.0 6.8 1 . 8  

-113- 

                                      
                                         
                                      
                                         

Copyright American Petroleum Institute 
Provided by IHS under license with API

Not for ResaleNo reproduction or networking permitted without license from IHS

-
-
`
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



SUHMARY 

(Hississippi) 

I. All significant differences were equipment specific. 

The equipment vith 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: 

Bqu i pme n t Median Difference 75=” Percentile 

1. Flov Line (Prod) 186 pR/hr 133.8 pR/hr 
2. Water Line (Prod) 105 135.8 
3 .  Heater Treater (Prod) 74 387.5 
4. Injection Well (Prod) 45 98.8 
5 .  Inlet Scrubber (Ge) 38 38.0 
6. Separator (Prod) 36 136.0 
7 Hanifold (Prod) 33 96.0 

II. Jei--:son, Jefferson Davis, Smith, and Lincoln counties had low 
background levels. 
Lamar, Perry, and Waltham which were high. 

The remaining ones were mid-range except for Wayne, 

III. Overall Summary 

I TEH No üedian 7Sth Pct. 90t” Pct. Hax Value 

1. Statewide 
a. Background 911 5 .8  8.8 15 .8  22 
b. MX Reading 9 11 25.8 120. Q 4QQ .B 4,588 
c. Difference 911  20.8 115.0 395.8 4,491 

2. Facility 
a. Background 

Gas Processing 4 6.8 7 .u 7.8 7 
Pr d u c t  i on 9 97 5 . 9  8.9 15 .0  2 2  

b. Hax Reading 
Gas Processing 4 6.8 35.5 45.8 45 
Product ion 997 25.8 128.8 4Q2.0 4, 588 

c. Difference 
Gas Processing 4 8.8 28.5 38.8 38 
Production 9 11 28.8 115. S 398.8 4,191 

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 Bquipmcnt 
Sequenced by Increasing Median Diffetence 

(Micro-ReuWHr) 

Hississippi 

FACILITY: Gas Processing 

Obsns Equipment 

3 COWRBSSOR 
1 INLBT SCRUBBER - 
4 

13 PUHP 
101 STAWK 
1 s w  

92 OTHER 
124 UPROD 
143 Y T U K  

168 SEP 

158 H/T 

72 M I P O L D  

18 VINJ 

12 ULINB 
13 FLIIE 

Ned ian 7 5- 
Difference Percentile 

8.0 a.a 
38 .O 38.0 

Median of Difference Over Background 

FACXLITY: Production 

Median of Difference Over Background 
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Table 2 

Hedian Difference Over Background by County 
Sequenced by Increasing Median Difference 

(Hicro-RtPis/Hr) 

Hississippi 

FACILITY: Gas Processing 

Obsns County 
Hedian 7 5 t h  

Difference Percentile 

I 
3 CLARKE I 0.9 0 

38.9 38 1 MITE I ttttt 
+-- ----+---+---+---+---+---+---+---+---+---+--- 

39 69 go 129 i s ~  i8e 210 240 278 300 3311 

Hedian of Difference Over Background 

FACILITY: Production 

18 
97 
23 
23 
64 
83 
1 
2 

232 
5 

152  
11 

4 
1 2  
94 
11 
1 6  
14 
45 

0 .3  
0 . 0  
8.5 
9 . 1  
28.9 
16.0 
19.9 
28.9 

135.8 
79.9 

141.  O 
106 .O 
391.3 
970.9 
195.  O 
185.9 
624.5 

1995. 9 
995.9 

Median of Difference Over Background 

- 119- 
                                      
                                         
                                      
                                         

Copyright American Petroleum Institute 
Provided by IHS under license with API

Not for ResaleNo reproduction or networking permitted without license from IHS

-
-
`
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



Table 3 

Ucdían Background by County 
Sequenced by Increasing Median Difference 

(Micro-Rems/Hr) 

Hississippi 

Ob8 

23 
11 
94 
12 

100 
45 
83 

232 
152 

4 
1 

1 4  
23 

3 
18 
64 
16 

5 
11 

Count y 

JEFFERSON 
JBFFüûSON DAVIS 
SHITH 
L I NCûLN 
CLARKE 
HINDS 
JASPER 
JONES 
HARION 
PEARL RIVER 
PIKE 
R M K  I N 
FRANKLIN 
MITE 
ADACIS 
WAWB 
LAHAR 
PSûRY 
VALTHALL 

75f" 
Median Percentile 

3.5 
4.0 
4.0 
4 , s  
5.9 
s. u 
5.9 
5 .9  
5.u 
5 * #  
5.0 
5 .0  
5.5 
7.9 
8.5 

11.0 
11.5 
15.0 
15.0 

17.9 
11 .0  

5 .9  
5 .0  
9.0 
5 .8  
8.0 
5 .9  
9 .9  
5 .9  
5 .0  
5.0 
5.5 
7.9 
8.5 

15.8 
13.0 
1 5 . 0  
15.U 

WIM OF BKGRND 
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Appendix 1 

Statistical Data by Facility and Equipment 
Difference Over Background 

fHicro-Rems/Hr) 

nississippi 

Equipment No Average 

k 
COMPRESSOR 3 
INLET SCRUBBER 1 

PUUP 
ST" 
S W  
OTHER 
WPROD 
WANK 
M I F O L D  
SEP 
VINJ 
H/T 
ULINB 
PLINE 

13 

* l  
92 
124 
113 
72 
168 
10 
158 
12 
13 

lei 

9 
38 

35.385 
37,671 

0. O00 
47.449 
83.242 
149.731 

229.172 
69.890 
312.908 
102.325 

177. a33 

Haximur 

# 
38 

235 * 

585 
9 

59 5 
1196 
199s 
2995 
4 491 
245 
2995 
245 

149.977 843 

iíi n i mum 

u 
38 

4 .9  
9.9 
0 .O 
B . O  

9 .9  
9.9 
0.9 
0.9 

1.7 
9.9 

0.9 

9.9 

25 % 

9 
38 

o. u99 
e. age 

e.  o09 
9.999 

3.099 
9.  609 

14.999 
9.259 
24.099 

1.875 
47.599 
12. soo 

Hedian 

0 
38 

9.9 

9.e 
0.9 

5.9 
12.5 
23.9 
33 .9  
36.9 
45.9 
74.0 
105.0 
196. 9 

75 a 

9 
38 

42. se 
29 19 

33.75 
76.99 

96.99 

99.99 
387.50 
135.99 

9.98 * 

i4s.eg 

136. ee 

133. eo 
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Appendix 2 

Statistical Data on Median Difference over Background 
By Facility and County 

(Hicto-Reaps/Hr 1 

Hississippi 

FACILITY COUNTY NO AVBRAGB M I H ü ì í  MINIHUH PCT25 HED PCT75 

GP CLARKB 3 8.909 8.9 9 
GP M I  TE 1 38.989 38.0 38 

PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PûOD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 

ADMS 18 1.2 
CLARKB 97 8.8 
FRANKLIN 23 8.3 
JEFFERSON 23 10.1 
VAYNB 64 85.1 
JASPER 83 35.6 
PIKB 1 18.8 
Ai41 TB 2 23.9 
JONES 232 140.2 
PERRY 5 35.8 
~ A R I  on 152 175.3 
JEFFERSON DAVIS 11 68.1 
PBARL RIVER 4 158.2 
LI NCOLI 12 692.8 
SHI TH 94 188.9 
UALTHALL 11 245.8 
L- - 16 363.1 
RAWKIN 14 819.0 
HINDS 45 645.4 

i59 
99 
157 
11 3 
92 
63 
'89 
99 
67 

89 
82 
58 
33 
68 
e9 
25 
89 
90 

go 

10.5 
21.9 
2.8 

125.5 
1598. 8 
585.9 
18.9 
28.0 

2292. 9 
85.0 

4491.9 
116. O 
495.0 

2996. 9 
1995.0 
1385. 9 
1887 .O 
3396.0 
2995.9 

8 
9 
a 
8 
8 
O 

18 
18 
9 
9 
9 
18 
25 
14 
1 

45 
15 
25 
15 

9.89 9.0  8.80 
38.90 38.9 38.88 

0.00 
8.00 
0.80 
9.99 
8.80 
8.88 

18.90 
7.00 
8.09 
9.09 
26. Oô 
27. 90 
29.25 
25.50 
95.90 
55.25 
88, SO 
95.88 

10.09 

I 9.8 8.25 
I 8.9 9.00 
I 8.9 0.58 
' 9.0 9.10 
1 0.9 28.87 

1.0 16.88 
19.9 10.09 
23.9 28.90 
29.8 135.75 
35.0 79.08 
45.9 141.90 
56.9 106.09 
56.5 391.25 
60.9 979.09 
95.0 195.99 
115.9 185.09 
149.5 624.59 
201 9 1995. O9 
345.0 995.99 
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Appendix 3 

Statistical Data on Background by County 
ttíicro-Rems/Hr) 

Hississippi 

COUNTY 

JBFFSRSON 
JEFFERSON DAVIS 
SHITH 
LINCOLN 
CLARM 
HINDS 
JASPER 
JONES 
MARION 
PEARL RIVBR 
PIKE 
RAWKIN 
FRANKLIN 
An1 TE 
ADAUS . 

WAY NB 
L M  
PERRY 
WALTHALL 

NO 

23 
11 
94 
12 

109 
4s 
83 
232 
152 

4 
1 

14 
23 
3 

18 
64 
16 
5 

11 

AVñRAGS 

9,0652 
7.1818 
4.3617 
4.5090 
6.9500 
4.6889 
6.9759 
5.1250 
6.9737 
5.0Q90 
5 8099 
4 5714 
5.5099 
7,0899 
8.4167 
11.7141 
11 * 2599 
15.0009 
15 .BQ99 

)(Ax1 Hun 

17.9 
11.0 
5.0 
5.0 

15.0 
5.0 
15.0 
15.0 
15.9 
5.0 
5.9 
5.8 
5.5 
7.0 
8.5 

2 2 . 2  
13.0 
15.0 

HINIMAI 

3.5 
4 . 1  
4.9 
4.8 
3.4 
4.0 
4.0 
4.4 
4.0 
5.8 
5.9 
4.Q 
5.5 
7.0 
7.0 
3.5 
6.9 
15.9 

PCT25 

3.5 
4.9 
4.0 
4.0 
3.11 
4.9 
5.0 
4.1 
5.0 
5.9 
5.9 
4.0 
5.5 
7.0 
8.5 
3.5 
14.9 
15.4 

iUD PCT75 

3.5 17.9 
4.0 11.8 
4.Q 5.8 
4.5 5.0 

5.0 5 . Q  
5.0 8.9 
5.0 5.1 
5.9 9.0 
5.9 5.9 
5.9 5.9 
5.9 5.0 
5.5 5.5 
7.9 7.0 
8.5 8.5 
11.9 15.8 
11,s 13.9 
15.0 15.9 

5 .e  9 . 0  

15.9 15.9 15.9 15.9 15.0 
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SUnIIARY 

Montana ) 

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

Equipment Median Difference 75”” Percentile 

Water Tank (Prodn) 92 pR/hr 212 PR/hr 

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

I I I .  Overall Summary (Production Facilities) 

I TEH No ned ian 7Sth Pct. 90th Pct. nax Value 

Statewide 
a. Background 7 00 7.0 8.0 10.0 12 
b. flax Reading 708 8.0 9.0 15.0 625 
c. Difference 780 0.0 0.0 5 . 9  615 

NOTE: All data are measured in micro-rcms/hr 
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Obsns 

7 1  
5 
1 
5 

4 81 
53 
17 

8 
11 

2 
3 
4 
39 

Table 1 

Difference of Mximm Readinq over Background by Bqaiprnt  
Seqoanctd by Increasing M i a n  DiEference 

(Hicro-Reis/Hr) 

Hontana 

M i a n  of Difference over âackground 
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Table 2 

Median Dif ference Wer Background by County 
Sequenced by Increasing Median Difference 

(Micro-Rem/Ht) 

Montana 

FACILITY: Production 

Obsnr County 

53 

II 
57 
i a  

l a 3  
la 
89 

3411 
DAWS# 
PULOU 
GLACIER 
PIUtlttB 
ROSIBUD 
VALLBY 
ROOSBVüLT 
SHmIOAü 

Median 7 5- 
Diffctcnca Percentile 

1.1 
1.1 
a.a 

1.1 
a . l  
21.1 
31.1 

0.a 
0.a 
a.a 
0.0 
a.a 
a.a 

164.3 
127 5 

W i a n  of Difference Over Background 
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Obsns 

53 
348 

57 
89 
18 
3 1  

193 
l a  

~ ~- 
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Table 3 

Median Background by County 
Sequenced by increasing W i a n  Difference 

(nicro-Rc-/Hri 

Montana 

County 

DAUSO# 
?ALMIy 
P U R I 1  
SHLILtDM 
GLACIER 
ROS18uD 
VAUBY 
BooSvBtT 

Ned lan 

7.0 
7.9 
7 .a 
6.0 
9.a 
9 .O 
3 .a 

11.9 

7 5th 
ëerccnttle 

8.9 
8.0  
7 . 1  

1m.e 
9.9 
9.0 
9 .o 

12.0 

Median of Background Reading 
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Appendix 1 

Statistical Data by Facility and B q u i p r n t  
Difference Wer Background 

( Hicro-Peis/Hr 1 

Montana 

no Average Maximum Minimm 

7 1  47.761 
5 o.aa4 
1 a. aa1 
5 22.494 

481 8.831 
53 S . 189 
8 27.125 
11 24.191 
2 16 . #I8 
3 4a . 667 
4 53.75a 
39 12a.436 

17 i . ma4 

615 
I a 
I 8 
I 112 

la 
35 

I la 
92 
92 
36 
92 
152 

, 371 

8 
a 
8 
O 
a 
o 
8 
O 
a 
O 
2 
6 
a 

E T 2 5  

8 . U  
a.aa 
a.ea 
a.00 
0.08 
8.OQ 

1.25 
8.0# 
0.aa 
2.01 
11.25 
1.10 

1.11 

ned ian 

8.8  
a.0 
a.8 
4 *a 
a*a 
a .a 
a.a 
3.a 
12.a 
18.0 
28.a 
20 .S 
92.8 

em75 

8 . 8  
a00 
1.11 

56.5 
1.0 
6.0 
0.8 

75.n 
42.8 
36.Q 
92.a 
121.5 
212. a 
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Appendix 2 

Statistical Data on Median Difference over Background 
By ?aciîlty and County , 

(!íiezo-Rcis/îîr) 

iíontana 

FACILITY C W a t Y  NO AVBûAGB IIAxIIAtn IIIWIIR111 pcr25 )tBD P R 7 5  

euoo 
PROD 
PRûû 
PROD 
Pu00 
PROD 
PROD 
PROD 

53 
346 
10 
57 
i a  

113 
1P 
09 

1.24S3 
0 . f i f f l  
o 1661; 
O. 0351 
O. fi333 
9.1777 

72.9991 
96.7383 

11 
a 
O 
1 
1 
5 

228 
615 

1.90 
g.01 
$.O# 
a m  
a*w 

2.01 

1.u 
1.75 

O a.go 

O 1.61 

li 8.80 
9 0.89 

o 0.09 
I O @. 81 

2 1  164.25 
t .  31 127.50 
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Appendix 3 

Statistical Data on Background by County 
(Hicro-Rciis/Hr) 

* Montana 

COUNTY 

DAWSON 
?ALLON 
PRAI RI E 
S#lRRlDW 
GLACI Bû 

V A U I T  
ROOSMLT 

ROSIWR 

a10 

53 
348 

57 

18 
3a 
103 
II 

a9 

AWRAGH 

7. SO94 
7.3247 
7.9351 

9.0#10 
9 .  Ha# 
8.7767 
11,8@aO 

a. 4944 

IIAXI" 

9 
12 
9 

18 
9 

19 
10 
12 

HIHInvrc 

7 
7 
7 
7 
9 
9 
8 

l a  

PCT2 5 

7 
7 
7 
8 
9 
9 
8 

19 

NED 

7 
7 
7 
8 
9 
9 
9 

11 

em7 5 

8 
8 
7 

19 
9 
9 
9 

12 
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SUliliARY 

(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 

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

I TEH No Hed ian 7 S f k  Pct, S e t h  Pct. Max Value 

Statewide (Red Willow County) 

a. Background 38 6 . 3  6.5 6 . 5  6 . 5  
b, tíax Reading 30 6.3 6.5 12.2 20.0 
c. Difference 30 0.0 0 . 0  5 . 7  13.5 

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

Difference of Haximum Reading over Background by Equipment 
Sequenced by Increasing Hedian Difference 

(Hicro-RentVHr 1 

Hebras ka 

FACILITY: Production 

Obsns Bquipment 

3 
1 
6 

13 
2 
2 
3 - 

30 

I 
W I F O L D  1 
OTHER I 
PUUP I 
SEP I 
STANK I 
VLINE I 
WANK I 

-----+-e-- +-- 
1Q 20 

Hedian 75th 
Difference Percentile 

0.0 a.O 
8.0 0.0 
8.8 0.0 
0.0 5 .4  
0.0 0.0 
0.9 1.0 
0.0 0.0 

Ucdian of Difference Over Background 
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Statistical Data by Facility and Bquipment 
Difference Over Background 

IMicro-Rcnis/Hr) 

Ne braska 

Equ i p w n  t No Average )(aximum Hinimua 25 8 Uedian 75 t 

MANIFOLD 3 0.001100 8.0 0 0 0 0 .0  
OTHüû 1 a.oaQ00 8 . 8  O O o 0 . B  
PUnP 6 8.~8008 8 . 8  a 0 8 9.0 
SBP 13 2.98462 13.5 O O 8 5 . 4  
STANK 2 8.00088 0.0 O 0 8 0.0 
WLINB 2 0.000011 B . O  O O o 9.a 
WANK 3 8.BMO00 0.8 8 0 0 9.0 
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I New Mexico 1 

I. All significant differences were equipment specific. 

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

Equipment Median Difference 75=” Percentile 

Product line i l ) ’  (Ge) 693 UR/hr 6 9 3  pR/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 

I TEH No Median 75eh Pct. 98th Pct.  Max Value 

1. Statewide 
a. Background 2,912 5.0 7.0 18.8 27 
b. Hax Reading 2,912 7.0 11. e 21.0 850 
c.  Difference 2,912 9.8 3.8 15.0 843 

2. Facility 
a. Background 

Gas Processing 455 1.5 7.8 7.0 7 
Production 2,457 5.9 8.0 11.8 27 

b. Hax Reading 
Gas Processing 455 3.5 7.8 38.0 7 50 
Production 2,457 7 .8  12.8 20.8 858 

c. Difference 
Gas Processing 455 0.0 0 . 3  25.0 743 
Production 2,457 8.9 3 .9  15.8 843 

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

2 2 1  
7 

39 
24 
3 1  
22 
11 
19 

7 
3 
18 
17 
1 5  

9 
11 
1 

455 
---- 

256 
88 
1 3  
58 
15 
577 
6 9 1  

5 
63 

155 
2 

290 
36 

288 

2457 
- 

Table 1 

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

(Micro-Rems/Hr) 

New Mexico 

FACILITY: Gas Processing 

Equ i pment 

COMPRES SOR 
DEHYDRATOR 
FRAC TOWER 
INLET SCRUBBSR 
OTMK 
OTHER 

SbEETENER 
CRY0 UNIT 

REFR i GERAT I ON 
PTANK 

HETER 

PRODUCT LINE 

peune 

eum 

opunp 

BOTTOMS punp 

Fac i 1 í t y :  
FLINB 
HAN I FOLD 
HBTER 
OTHER 
PUW 
SSP 
STANK 
VRU 
ULINE 
YPROD 
WINJ 
H/T 
SUW 
WANK 

8.0 
0 . 8  
0 . 8  
a . O  
0 .0  
O . a  
8 . 0  
a.O 
2 . 8  
3 . a  
4 .0 
5 . 0  
5.0 
7 . 8  
21.0 

*** 6 9 3 . 0  
t -----+----+----+----+----+----+---- 

1 0 0  200 380 400 500 600 700 

et*** 

Median 7 5 t h  
Difference Percentile 

Median of Difference Over Background 

a.O 
a . a  
1 .0 
4 . 5  
2 .0  
3 . 5  

38 .8  
O.a 

8 5 . 0  
7 3 . 8  
7 5 - 0  
23 .5  
5 3 . 0  

1 7 4 . 0  
6 5 . 0  

693.  Q 

0.0 0 . 0  
0 .0 1 . a  
0.8 a . O  
a . a  1. 0 
0.0 5 . 8  
0.0 4 . 8  
0.8 3 .0  
0.0 1 . 5  
0 .0  0 . 0  
8.0 0 .0  
1 . 5  3 . 0  
2 . 0  9 . 3  
2.8 88 .3  
2 .0  13 .8  
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Table 2 

Median Difference Over Backqround by County 
Sequenced by Increasing üedian Difference 

íMicro-Rems/Hr) 

New flexico 

Medían 7 5- 
Obsns County Difference Percentile 

FACILITY: Gas Processing 

Median of Difference Over Background 

FACILITY: Production 

O.B 1 . 5  
0 . 0  8 . 0  
0 . 0  0 .8 
0 . 0  O . B  
0 .0  0 .0  
1.0 4 . 0  
3 . 0  12.5 

+ --- 
4 

Hcdian of Difference Over Background 
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Table 3 

Nedian Background by County 
Sequenced by Increasing Median Difference 

(Mícro-Re-/Hr) 

Obs County 
75- 

M i a n  Percentile 

M i a n  of Back9roand Reading 
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ADDendix i 

Statistical Data by Facility and Equipment 
Difference Over Backuround 

(blicro-Rems/Hrì 

New Mexico 

Eau i omen t No Avc:dye Maximum Minimum 25 % Median 75 % 

Gas Processinu Facilities 

COMPRESSOR 
DEHYDRATOR 
FRAC TOUER 
TNLET SCRUBBER 
OTANK 
OTHER 
PPUMP 
SWEETENER 
CRY0 UNIT 

REFR I GERAT I ON 
PTANK 
OPUMP 
METER 
BOTTOMS PUHP 
PRODUCT LINE 

punp 

221 
7 

39 
24 
31 
22 
11 
19 
7 
3 
18 
17 
15 
9 
11 
1 

Product i on Faci 1 it ies 

FLZNE 
MAN i FOLD 
METER 
OTHER 

SEP 
STANK 
SUMP 
VRU 
WLINE 
WPROD 
WINJ 
H/T 
WANK 

pune 

256 
88 
13 
58 
15 

577 
691 
36 
5 

63 
155 

2 
298 
288 

8. 825 
8.843 
6.782 
5.167 
23.355 
11.773 
25.136 
3.158 
41.857 
25.333 
66.250 
22.735 
115.933 
119.444 
48.636 

693.008 

1.0742 
2.7727 
0.0080 

11.4828 
7.8667 

12 3 7 2 6  
8.2438 

65.3894 
B. 6888 
4 4921 
8.7613 
1.5808 

21.1238 
18.9388 

1.5 
0.3 

115.8 
63.5 
383. 8 
153. 8 
135.8 
50.0 

19518 
73.8 

595.0 
215.8 
743.8 
695. 8 
220.8 
693.0 

239 
95 
8 

210 
95 

582 
79 0 
59 3 

3 
78 
20 
3 

843 
79 2 

0 
8 
8 
0 
8 
0 
8 
0 
0 
0 
0 
0 
0 
0 
1 

693 

fl 
0 
8 
0 
0 
0 
8 
8 
8 
0 
8 
0 
8 
0 

0 8 8.8B 
0 8 B.88 
8 8 1.88 
0 8 4.58 
8 8 2.80 
8 0 3.25 
0 0 38.88 
8 8 B . 0 B  
8 2 85.00 
0 3 73.88 
a 4 75.06 
0 5 23.58 
a 5 53. 88  
0 7 174.08 
3 21 65.08 

693 693 693.08 

8 0 .0  0.01 
0 8 . 0  1.08 
0 0 .8  8 . 0 8  
8 0 . 8  1.88 
8 8 . 0  5 . 8 8  
0 0 . 0  4 .  e0 
8 0 . 8  3.08 
0 8.0 88.25 
8 0.0 1.58 
0 8 . 8  8 . 0 8  
0 0.0 8.00 
8 1.5 3.00 
8 2.0 9.25 
0 2.8 13.08 
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Appendix 2 

Stat is t ical  Data on Median Dif fetence over Background 
By Facility and County 

(Micro-Rems/Hr 1 

New flex i co 

FACILITY COUNTY NO AVERAGE WIHüU HINIHUH PCTZS HED PCT75 

GP EDDY 100 2.1758 98.5 8 0 0.8 0 .8  
GP LEA 190 34.4474 743.0 0 0 0.0 7.8 
GP UN I ON 142 0.0444 1 . 5  o o 0.0 8.0 
GP UNREPORTED 23 48.6522 383.0 B 0 0.0 10.0 

PROD CHAVES 30 22.2667 370.0 0 8 0 .0  4.5 
PROD EDDY 162 12.4938 444.0 0 fa 0 .0  0.0 
PROD R I O  ARRIBA 246 8.1898 3.0 8 O 8.0 8 .0  
PROD SAN JUAN 204 10.0049 790.0 a 0 0 . 0  8 .8  
PROD UNION 6 8.0000 0 . 0  0 0 8.0 8 .8  
PROD LEA 1756 11.6379 843.0 0 0 1 . 0  4.8 
PROD UNREPORTED 53 39.8679 545.0 8 0 3.0 12 .5  
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com 
UNIOII 
WA 
UWRBPORTED 
CHAVIS 
BDDY 
SAW JUM 
RIO ARRIBA 

lm 
140 

19 46 
76 
30 

262 
294 
246 

Appendix 3 

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

New tkx ico 

Av#Mi Ic  

1.3517 
5.6028 
5.0158 
6.8667 
5. 1153 
6.1382 

12.2435 

HAXIllvII 

1.8 
18 .O 

8.0 
13 .9  
10.1 
14.9 
27.1 

H I ü I M  

1 .fi 
2.9 
5.a 
5 . 1  
1 .5  
3 . 3  
3.9 

e m s  
i m a  
5. o19 
5.9lrl 
6 .  090 

. 1.599 
4.575 

11. 09a 

a 0  

1 .5  
5.9 
5 .1  
6 .0  
6.0 
U.# 
13.0 

em7 5 

1.5 
6 .0  
7.0 
7 . 1  
8 .9  

10.0 
1 3 . 1  
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(North Dakota) 

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

There are no 

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

III. Overall Summary (Production Facilities) 

I TEH No Ned ian 7Seh Pct, 9üth Pct. nax Value 

Statewide 
a. Background 856 18.0  12.0 13.9 15 
b. Ha% Readinq 8 56 lea0 1 2 . 0  1 9 . 3  400 
c. Difference 856 0.0 0.0 8 . 3  389 

NOTE: A l l  data are measured in rnicro-rems/hr 
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Obsns 

2 
188 
21 

5 
24 
32 
188 
327 
1 

62 
156 

5 
5 
856 

~ 

STD.API/PETRO PUBL 7LOL-ENGL 1797 O732290 O b 0 1 4 8 5  8 8 8  m 

Table 1 

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

(Micro-RenWHr) 

North Dakota 

FACILITY: Production 

Equipment 

FL I NE 
H/T 
HAN I FOLD 
HETER 
OTHER 
PUMP 
SEP 
STANK 
WINJ 
VPROD 
V T A N K  
ULINE 
sum 

Hedian 7 5- 
Difference Percentile 

B.B 
0 . 8  
0.8 
0.0 
4.0 
O.B 
0 . 8  
B.B 
0.0 
0 .0  
1 .0  
6 .8  
13.0 

B.O 
1.8 
8 . 0  
0 . 8  
8 . 8  
0.0  
8.B 
0.8 
8 .B  . 
8 . 8  
18.5 . 

29.5 
15.0 

Uedian of Difference 
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Table 2 

Median Difference Over Background by County 
Sequenced by Increasing Hedian Difference 

( H i  cro-Rem /Hr 1 

North Dakota 

FACILITY: Production 

Obsns County 

218 
57 
27 

134 
14 
259 

8 
11 
70 
19 
39 - 

856 

BILLINGS I 
BOTT1 NEAU I 
BURKB I 
DIVIDE I 
GOLDEN VALLEY I 
HCKEN 2 I E I 
RENVI LLB I 
SHERIDAN I 
STARK I 
VILLI Ans I tttt: 
RICHLAND (..tt~tttttt~ttttti*t 

Ued ian 7 5- 
Difference Percentile 

0 .0  O . @  
0 .9 0 . 9  
B.O 5 . 9  
8 . 0  2 . 0  
0 . 8  4 . 3  

0 .0  O . @  
9.0 2.0 
0 .0 B. 0 
1.a , 7 . 0  
4 . 0  21 .8  

8.0 wi 

Median of Difference 
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Table 3 

Median Background by County 
Sequenced by Increasing Median Difference 

(Hicro-Rems/Hr) 

North Dakota 

Facility: Production 
Obs County 

19 
57 

134 
39 

218 
27 

8 
1 4  

259 
11 
78  - 

856 

VI L L I M S  
BOTTINEAU 
DIVIDE 
RI CHLAND 
BILLINGS 
BURKE 
RENVI LLE 
GOLDEN VALLEY 
MCKENZ I E 
SHBRIDAN 
STARK 

75- 
Median Percentile 

5.8 
8 .8  
9.8 
9 . 8  
19.9 
10.9 
10.0 
11.9 
11.9 
11.9 
13.0 

18.8  
9 .8 
9 . 5  
9.8 

18 .8  
18.0 
1B.B 
11.8 
12.9 
12.0 
13.0 

Median of Background 
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Appendix 1 

Statistical Data by Facility and Equipmnt 
Difference Over Background 

(tlicro-Renu/Hr) 

North Dakota 

Equi pmen t No AVG Maximum Minimum PCT25 Median PCT75 

FL I NE 
H/T 
HAN1 FOLD 
tíETER 
OTHER 
PUW 
SEP 
STANK 
WINJ 
WPROD 
WANK 
WLING 
sum 

2 
108 
21 
5 
24 
32 

108 
327 
1 

62 
156 
5 
5 

None 

0.00Bta 
17.2685 
0.0952 
0. @Bata 
4.4583 
2.0312 
8.2593 
1.4954 
0 .0888  
1.3226 

17.7564 
14.2880 
9 . 2 ~ ~ 8  

0 
389 

2 
0 
56 
36 
15 

161 
a 

68 
229 
52 
16 

0 
0 
a 
0 
8 
a 
0 
0 
0 
0 
a 
0 
ta 

a.O 
0.0 
a.a 
B . P  
O.a 
a.0 
0.0 
0.0 
0.a 
0.0 
0.0 
3.0 
1.5 

B 
a 
0 
B 
B 
0 
ta 
8 
0 
0 
1 
6 

13 

0 .0  
1 . 8  
O.a 
8 . 8  
0.8 
0.0 
0.0 
0.0 
O.a 
0. e 

18 .5  
29.5 
15.0 
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Appendix 2 

Statistical Data on Median Difference over Background 
By Facility and County 

(Micro-Rems/Hr i 

North Dakota 

FACILITY COUNTY NO AVERAGE MAXIHUH HINIHUH PCT25 MED PCT75 

PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 

BILLINGS 218 0.6835 
BOTT I NEAU 57 2.3860 
BURKE 27 3.1852 
DIVIDE 134 15.3881 
GOLDEN VALLEY 14 4.2857 
HCKENZ I B 259 5.5676 
RENVILLE 8 9.0009 
SHERIDAN 11 1.8688 
STARK 70 3.6143 
VILLIIVIS 19 4.7368 
RICHLAND 39 31.6923 

36 
68 
21 

311 
31 

3 89 
0 
6 
52 
25 

2 21 

9 
0 
0 
0 
0 
0 
Q 
0 
9 
0 
0 

0 
0 
a 
0 
n 
0 
9 
0 
O 
ta 
0 

ta 0 .09 
Q 0.00 
0 5.80 
9 2.08 
9 4 . 2 5  
u 9 . 0 0  
a u . O O  
1 2.09 
9 0 . 0 6  
1 7 . 8 8  
4 21.08 
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Appendix 3 

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

North Dakota 

COUNTY 

V I L L I M S  
BOTTINBAU 
DIVIDE 
RI CHLAND 
B I  LL I NGS 
BURKE 
RENVI LLB 
GOLDEN VALLEY 
HCKENZ I B 
SHER I DAN 
STARK 

NO AVERAGE HAXIHUH H I N I M  PCT25 

19 7.3684 
57 8.4035 

13 4 8.6269 
39 9.2051 

218 10.7156 
27 9.8148 
8 10.4000 
14 11.0000 
259 10.9228 
11 11.2727 
70 12.5000 

10 
9 

13 
11 
14 
10 
14 
11 
13 
12 
15 

5 
8 
2 
9 
9 
9 

10 
11 

8 
11 
9 

5 
8 
7 
9 

10 
10 
19 
11 
14 
11 
12 

HED 

5 
8 
9 
9 
18 
10 
10 
11 
11 
11 
13 

PCT7 5 

10.0 
9.0 
9.5 
9.0 

10.0 
10.0 
10.0 
11.0 
12.0 
12.0 
13.0 
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SUHHARY 

(Offshore) 

I .  All significant differences were equipment specific. 

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

Equ i pmen t Hedian Difference 75eh Percentile 

Injection Well (Prod) 95 uR/hr 97.8 pR/hr 

II. There were no significant differences in background readings between the 
Gulf of Hexico (1 pR/Hr) and California ( 2  PR/Hr) .  The Alaska offshore 
data ( 4  yR/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 

I TEH No Median 7Sth Pct. 98th Pct. liax Value 

1. Overall 
a .  Background 2920 1.8 2 .8  2.8 10 
b. Max Reading 2928 2 .0  8.9 40.0 1,880 
c .  Difference 2920 8 . 5  7.8 39.8  995 

2. Facility 
a. Background 

Gas Processing 58 2.8 2.8 5.8 5 
Production 2 ,862  1 . 0  2 . 1  2 .e 10 

b. Hax Reading 
Gas Procesaing 58 3.8 15.0 25.5 70 
Production 2,862 2 . 1  8.1 4 2  .l 1,008 

c. Difference 
Gas Processing 58 1.8 13 .3  24.4 68 
êroduction 2,862 a . 5  7.0 41.3  995 

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

Difference of Maximum Reading over Backaround bv Equioment 
sequenced by Increasing Median Difference 

(Micro-Rems/Hr) 

Offshore 

FACILITY: Gas Processing 

Obsns Equipment 

I 
12 COMPRESSOR I 
35 INLET SCRUBBER1 

4 DEHYDRATOR I *  
1 HETER I *** 
1 OTANK 1 ***** 
3 OPUMP I ******* 
2 OTHER 1 ******* 

513 
519  

9 3  

6 
1 

9 0  
725  

1 7  
1 3 1  

76 
73 

2 

368 

168 

a 

2 8 6 0  

WROD 
MANIFOLD 

OTHER 
WOTHER 
VRU 
H/T 
SEP 
VLINE 
FL I NE 
STANK 
WANK 
SUUP 
METER 
WINJ 

pune 

. -  

Median 75th 
Difference Percentil: 

8 . 8 8  0 . 0  
1 . 0 0  1 4 . 8  
2 . 5 0  11.8 
5 . 0 0  5 . 0  

16.00 10.8 
15.8% 5 5 . 8  
15 .80  2 0 . 0  

-+-- 
90 

Median of Difference Over Backqround 

FACILITY: Production 

0 . 3  
8 . 2  

2 . 9  
2 . 9  
8 . 8  

10.3 

1 0 . 6  
22.0 
19 . O  

58.0 

9 7 . 0  

8 . 4  

8 . 0  

1 8 . 7  

3 8 . 8  

Htdian of Difference Over Background 
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Table 2 

Hedian Difference Over Background by Area 
Sequenced by Increasing Uedtan Difference 

(Micro-Rems/Hr) 

Offshore 

FACILITY: Gas Processing 

Obsns Area 
Median 7 5 t h  

Difference Percentile 

Median of Difference Over Background 

FACILITY: Production 

6 . 0  
7 . 0  

Obs Area 

Hedian of Diffetence Over Background 

Table 3 

Hedian Background by Area 
Sequenced by Increasing Uedian Difference 

(Micro-Rems/Hr) 

Of fshore 
7 Sf” 

Hedian Percentile 

I 
2886 GULF I ** 1.8 1.3 
114 CALIFORNIA I**** 2.8 2.0 

t ----+---+---t---+---t---+---+---+---t--- 

2 4 6 8 18 12 14 16 18 

Uedian of Background Readings 
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Appendix 1 

Statistical Data by Facility and Eauipment 
Difference Over Backqround 

(Micro-Rems/Hr) 

Offshore 

Equipment NO Averaae Maximum 

Gas Processina Facilities 

COMPRESSOR 12 0.5833 7 
INLET SCRUBBER 35 9 . 8 8 0 8  6 8  
DEHYDRATOR 4 4.7580 14 
METER 1 5.0808 5 
OTANK 1 10.0008 10 
OPUWP 3 28.3333 55 
OTHER 2 15 .0008  20  

Product ion 

WPROD 
MANIFOLD 
PUUP 
OTHER 
WOTHER 
VRU 
HIT 
SEP 
WLINE 
FL I NE 
STANK 
WANK 
SUflP 
flETER 
WINJ 

513 
59 1 
93 

368 
6 
1 

90 
725 
17 

131 

76 
73 
8 
2 

168 

3.7164 
24.5448 
7 8183 

19.2781 
1.4580 
0.8088 
29.4578 
21.5276 
32.9765 
27.6008 
29.8448 
13.1813 
54.1192 
23.5000 
95.8808 

495.0 
598.0 

8 8 . 0  
995.8 

5.5 
0.8 

595.8 
748. i! 
397.8 
473.0 
748.0 
128.2 
793.0 
44.8 
97.8 

Minimum 25 % Median 75 % 

8 0 8 . 0  0 .88  
0 0 1.0 14.08 
0 0 2.5 11.75 
5 5 5.8 5.08 

10 18 10.0 10.00 
15 15 15.8 55.80 
18 18 15.0 20.08 

8 .0  
8 .0  
8 .8  
0.8 
8.0 
8.8 
8.B 
0.0 
8.0 
0 . 0  
0.8 
8.0 
8 . 0  
4.8 

9 3 . 8  

8.88 
8.08 
8.88 
8 .89  
8.08 
8.88 
0.08 
0.00 
ü.05 
0.80 
0.43 
1.80 
8.75 
9.25 

93.80 

8.8 
8.3 
8.3 
8.3 
8.6 
8.8 
1 . d  
1.0 
2.1 
3.0 
3.2 
6.1 
8.8 

21.8 
95.8 

8.388 
8.288 
8.358 
2.875 
2.875 
8.808 

10.250 
8.080 
6.150 

22. 800 
19.008 
18.725 
50. 880 
38.758 
97.808 
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Appendix 2 

Statistical Data on Median Difference over Backqround 
By Facility and Area 

(Hicro-Rems/Hr 1 

Offshore 

FACILITY AREA NO AVERAGE HAXIHüH HINIHUH PCT25 MED PCT75 

GP CALIFORNIA 28 8.1429 1 u B 0 . 8  0 
GP GULF 38 16.5888 68 8 5 13.0 20 

PROD CALIFORNIA 86 3.5000 48 0 0 0.0 3 
PROD GULF 2776 20.4281 995 0 0 0.5 7 

Appendix 3 

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

Offshore 

AREA NO AVERAGE HAXIHUH HINIMW PCT25 NED P C T 7 5  

GULF 2886 1.2721 10 0 0.7 1 1.3 
CALI FORN i A 114 2.0800 2 2 2 .8  2 2 .8  
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(Oklahoma) 

I. There were no significant differences among t h e  different items of  
equipment. 

I I .  Background levels were mid-range i n  a l l  counties except Grant, Haskell, 
Kingfisher ,  PClain P i t t s b u r g ,  Beaver, Dewey, Oklahoma, Tulsa, Voods, 
Garfield, and Woodward which were high, and Kay and Payne which were very 
high .  

I I I .  Overall Summary 

I T M  No Hed ian 75+” Pct. 9 9 t h  Pct. Max Value 

1. Statewide 
a.  Background 4,128 9 .0  19.0 12 .0  2 5  

c. Difference 4,128 0.0 3.8 33.1 3 ,786  
b. Hax Reading 4,128 10 .8  13.0 42.8 3 , m e  

2 .  Facility 
a. Background 

Gas Processing 384 18.9 11.8 12.5 1 4  
Production 3,824 9.B 10 .0  1 2  ,fa 2 5  

b. Max Reading 
Gas Processing 384 19 .8 12.5 15.8 558  
Froduction 3,824 10 .0  13.0 48.8 3,880 

c. Difference 
Gas Processing 384 0.0 1 . 0  8.3 539  
Production 3,824 8 . 8  3.9 38 .B 3,786 

NOTE: A l l  data are measured i n  micro-rems/hr 
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Table 1 

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

(Wicro-Rems/Hr) 

Oklahoma 

FACILITY: Gas Processing 

Obsns Equipment 

99 
2 

27 
20 
35 

8 
32 
17 

8 
1 2  
1 3  

9 
9 
2 
4 
7 

304 

59 
111 
135 
19 5 
2 7 1  
626 

1,812 
3 

347 
358 

4 2  
585  

9 
79 

3,824 
---- 

COMPRESSOR 
CRY0 UNIT 
DEHYDRATOR 
FRAC TOUER 
INLET SCRUBBER 
HETER 
OTANK 
OTHER 
PRODUCT LINE 
REFRIGERATION 
SWBBTENER 
PTANK 

BOTTOM PUMP 
PPWP 
REFLUX P W  

opune 

Píed ian 7 5- 
Difference Percentile 

Median of Difference Over Background 

FACILITY: Production 

FL I NB 
MANIFOLD 
HETER 
OTHER 
PUnP 
SEP 
STANK 
VRU 
WPROD 
H/T 
S W P  
WANK 
WINJ 
WLINB 

0 . 8  
8.8 
8 . 0  
0 . 8  
0 .0  
0 . 0  
0 .0  
0 . 8  
0 . 0  
8 .0 
8 . 0  
8 .5  

1 0 . 5  
1 2 . 7  
1 7 . 5  
20 .9  

I B . O  
I 0.0 
I 0 .0  
I 0. li 
I B.8 
I 8 . 0  
I 0 .8  
I 0.0 
I B . O  
I '  1 . 0  
I*  1 . B  
I' 2 . 8  

6 . 8  I *tt 
1 4 . 0  I ¶te**** 

-----+----+----t----+----+----+---- + 
1 0  28 38 40 50 60 

2 . 8  
0 .8  
0 . 0  
0 . 0  
0 .8  
0 . 8  
6 .0  
4.6 

1 2 . 8  
8 .0  
0 . 0  

4 7 . 0  
2 5 . 8  

489.0 
46.4 

8 . 3  

30.0 
3 .0  
1 . 8  
4 . 8  
1 . 8  
4.0 
1 .8  
8.8 
2.8 
6 . 0  

18.3 
1 3 . 5  
40.8 
8 9 . 0  

Median of Difference Over Background 
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Table 2 

Median Difference Over Background by County 
Sequenced by Increasing ìíedian Difference 

(Micro-Rems/Hr 1 

Oklahoma 

FACILITY: Gas Processinq 

Obsns County 

3 
17 
63 
1 
10 
1 
1 
3 
2 

11 
30 
1 
16 

4 
10 
1 

4 4  
4 4  

2 
8 
9 

20 
3 

304 
---- 

ALFALFA 
BECK HAX 
BLAINE 
CADDO 
CANADIAN 
CARTER 
CREEK 
CUSTER 
GARVI N 
GRAD Y 
KINGFISHER 
MAJOR 
HURRAY 
OKLAHOMA 
PITTSBURG 
VASHITA 
WOODWARD 
HASKELL 
LATIHER 
BEAVER 
TEXAS 
DEWEY 
STEPHENS 

I 
l 
I 
I 
I 
I 
I 
I 
l 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I * t i  

I t i t  
I ::it 
~tttttttt t t t t t t t t t t t t t  

~tttttttt t t t t*tt**ttt*ttt*tt  

~*tttttt*t~***:ttt*ttt::::*::~: 

Median 75- 
Difference Percentile 

Median of Difference Over Background 

0.00 

0 .08  
0.90 ’ 

0.08 
8.80 
0.80 
0 .80  
0 . 8 8  
0.00 
0 .80  
0.00 
0.08 
0 . w  
4.00 
8.08 
0.00 
1.50 
1.58 
2.00 

10.58 
13.35 
15.20 

0.88 
1.0 
0 .8  
0.0 
8.8 
0 . 5  
0.B 
0 . 0  
0 . 0  
0 . 0  
1.0 
O . B  
9 . 0  
0 .8  
8 .8  
0. 0 
0 .0  
8 . 0  
3.0 
2.8 
2.8 

1 3 . 8  
4 4 . 0  
4 4 . 2  
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Table 2 (Continued) 

Median Difference Over Background by Coun ty  
Sequenced by Increasing fledian Difference 

(Micro-Rems/Hr) 

Oklahoma 

FACILITY: Production 

Obs ns 

118 
148 
136 
39 8 
12 
83 
59 
156 
127 

2 
15 

526 
181 

68 
9 

44 
18 
48 
31 
368 
18 
4 
7 

14 
74 

8 
173 
183 
13 
22 
25 
5 
8 

37 

County 

ALFALFA 
BLAINE 
CANADIAN 
CARTER 
COMANCHE 
CUSTLR 
DEWEY 
GARVIN 
GRADY 
GRANT 
HARPER 
KINGFISHER 
M O R  
HURRAY 
NOBLE 
OKLAHOHA 
PAYNE 
P ITTSBURG 
PONTOTOC 
STEPHENS 
TEXAS 
YOODS 
WOODWARD 
CADDO 
COAL 
BBAVBR 
BECKHM 
CLRYBLAWD 
ELL I S 
GARF I ELD 
LATIIIBR 
LINCOLN 
LOVE 
HCCLAIN 

lied ian 7 5- 
Difference Percentile 

B.8l  
0 .89 
8.84 
8.89 
8.80 
8.09 

8 .88  
8 . 8 8  
8 .8% 
8.88 
8.B8 
8 .  88 
8 .8% 
8.89 
8.80 
0.88 
0.80 
8 . 0 8  
0.90 
8.09 
0.80 
9.80 
9.50 
8.50 
1.8% 
1.80 
1.80 
1.89 
1.88 
1.88 
1.88 
1.88 
1.88 

8.88 

I B . 8  
I 2 . 8  
i 2 .8 
I 3 . 8  
I 0 .0  
I 8 .0  
I 1.0 

2 .0  
2.8 
8.8 
8.0 
2.8 
3.8 
8.8 
1.8 
8.0 

95.8  
8 .8  
4.0 
4.0 
8 . 3  
8 . 0  
9.9 
3.0 
4.8 

66.8 
2.0 
3.8 
5.0 
4.8 
2.8 

18.5 
9.3 
68.8 

Median of Difference Over Background 
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Table 2 (Continued) 

Obsns County 

Median Difference Over Background by County  
Sequenced by Increasing Median Difference 

(Hicro-Rems/Hr 1 

Oklahoma 

FACILITY: Ptoduction 

50 
1 

149 
74 
12 
23 

285 
31 

115 
i26 

4 

3,824 
--e- 

POTTAWATOHIE 
UNREPORTED 
HMKELL 
KAY 
TULSA 
WASHITA 
CREEK 
OKHULGEE 
OSAGE 
SEMINOLE 
HUGHES 

7 5 t h  Hed ian 
Difference Percentile 

I ** 1.00 
I **  1.00 

2,. B a  I % * # *  

2 . 0 8  I *e * *  

2 .80  I * e * *  

2 .80 I ***e 

3 . 0 8  I * * * * e *  

3 . 0 8  I****** 
4 . 0 8  I******** - 
4 .00  I i******* 

5 . 5 0  I**?*******: 
----t---t---+---+---+---+---t---t---+---t--- t 

2 4 6 ô 18 i2 14 16 18 28 
Median of Difference Over Background 

12.0 
1.0 
3 . 8  

114.3 
8 5 . 8  
2.0 

46.5 
137.8 
32.0 
45.5 
15.8 
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Table 3 

Median Background by County 
Sequenced by Increasing Median Difference 

(Hicro-Rems/Hr) 

Oklahoma 

Obs C o u n t y  

4 
1 

24 
8 
31 

391 
86 
13 

5 
102 
27 
75 
146 

8 
138 

84  
31 

121 
203 
183 
158 
9 
31 

115 
50 

12 6 
12 
286 
15 
27 
371 

HUGHES 
UNREPORTED 
WASHITA 
LOVE 
BECK H M  
CARTER 
CUSTER 
ELLIS 
LINCOLN 
MAJOR 
TEXAS 
CADDO 
CANADIAN 
COAL 
GRADY 
MURRAY 
PONTOTOC 
ALFALFA 
BLAINE 
CLEVELAND 
GARVI N 
NOBLE 
OK MUL GEE 
OSAGE 
POTTAUATOHIE 
SEMI NOLB 
COMANCHE 
CREBK 
HARPBR 
LATI HER 
S TEPHBN S 

Uedian 

5.0 
5.0 
5.0 
5.5 
6.8 
6.0 
6.0 
6.0 
6.0 
6.0 
6.5 
7.0 
7.0 
7.0 
7.0 
7.0 
7.0 
8.0 
8.û 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
9.0 
9.0 
9.0 
9.8 
9.0 

7 5 t h  
Percentile 

5 . 8  
5.8 
5 .0  
6 . 0  
7 .8  
3 .B 
6.0 
8.0 
6.0 
9.0 
6.8 
9 .B  
8.0 
7.0 
10.0 
7.0 
10.8 
8.0 
18.5 
9.0 

8.d 
13.0 
9.0 
8.0 
9 .8  
9.0 
11.0 
10.0 
10.0 
15. 0 

9.a 

Uedian of Backqtound R c a d i n q s  
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Table 3 (Continued) 

tíedian Background by County 
Sequenced by Increasing Median Ditference 

(Micro-Rems/Hrl 

Oklahoma 

Obs County 

2 
19 3 
556 
37 
50 

181 
79 
48 
12 
4 

22 
51 
7 4  
18 

GRANT 
HASKELL 
KINGFISHER 
MCCLAI N 
PI TTSBURG 
BEAVER 
DEWEY 
OKL AHOHA 
TULSA 
WOODS 
GARFIELD 
WOODWARD 
KAY 
PAY NE 

7 5%” 
Hedian Percentile 

10.0 
la.a 
10.8 
18.0 
10.0 
11.0 
11.0 
11.0 
11.8 
11.0 
11.5 
12.5 
15.0 
15.0 

10.0 
10.0 
18.8 
10.a 
10.0 
11.0 
11.a 
11.0. 
14.0 
11.8 
13.3 
12.5 
15.3 
15.0 

Hedian of Background Readings 
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Appendix 1 

S ta t i s t i ca l  Data by F a c i l i t y  and Equipment 
Difference Over Background 

iHicro-Rems/Hr) 

Oklahoma 

Equipment No Average Maximum Minimum 25 O .Median 75 t 

COMPRESSOR 
CRY0 UNIT 
DEHYDRATOR 
FRAC TOWER 
INLET SCRUBBER 
METER 
OTMK 
OTHER 
PRODUCT LINE 
REFR I GERAT I ON 
SWEETENER 
PTANK 
OPUW 
BOTTOM P W  

REFLUX PUMP 
w u n p  

99 
2 

27 
20 
35 

8 
32 
1 7  

8 
12 
1 3  

9 
9 
2 
4 
7 

FLINB 
MANI FOLD 
METER 
OTHER 
PUMP 
SEP 
STAWK 
VRU 
VPROD 
H/T 
SUMP 
WANK 
VINJ 
WL INE 

59 
111 
1 3 5  
1 9 5  
271 
626 

1812 
3 

341 
358 

42 
585 

9 
79 

0.978 
a .  000 
0.333 
1.225 
0.286 
8.687 
7.483 
4.188 
5.187 
8.000 
0.000 
4.811 

33.333 
12 750 

143.415 
26.114 

41.618 
48.021 

8.652 
44.492 
13.139 
38.785 

8.253 
8. 889 
9.140 

19.780 
31.848 
45.335 

189.111 
184.934 

5.0 
0 . 8  . 
4 . 0  

15.0 
2.0 
4 . 5  

89.0 
44.8 
24.5 
0 . 0  
0 . 0  

20.0 
176.0 

25.0 
539 0 

51.3 

888 
1196 

7 
994 
986 

3391 
986 

0 
790 

1205 
685 

3786 
886 

2798 

0 .0  
0 . 0  
8.0 
0 . 0  
8 .0 
0 . 0  
8 .0  
0 . 0  
0 .8  
0.0 
0.0  
0 .0  
0.8 
8.5 
8.0  
0 . 8  

0 
0 
0 
B 
0 
8 
0 
9 
8 
0 
a 
8 
8 
9 

8.00 
0.80 
0.00 
0.80 
0.08 
0 .00  
8.88 
0 .08  
9.00 
0.00 
0.00 
8.88 
0.00 
8.50 
3.97 
4.80 

a 
0 
0 
8 
0 
0 
8 
8 
0 
0 
8 
0 
8 
8 

0.88 
0.00 
0.08 
8.00 
8.80 
0.08 
0.08 
0.00 
8.80 
8.08 
8.08 
0.50  

18.58 
12.75 
17.45 
28.90 

0 
0 
0 
8 
8 
0 
0 
0 
8 
1 
1 
2 
6 

1 4  

2.00 
9.00 
0.08 
0.08 
8.00 
8.75 
0.50 
4.60 

12.75 
9.88 
8.88 
8.30 

47.08 
25.00 

409. 88 
4 6 . 4 0  

30.08 
3.00 
1.80 
4.08 
1.88 
4.88 
1.75 
9.00 
2.80 
6 . 8 8  

10.25 
13.58 
40. 80 
89. fl0 
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Appendix 2 

S t a t i s t i c a l  Data on Median Difference over Background 
By F a c i l i t y  and County 

(Micro-Rems/Hr 1 

Oklahoma 

FACILITY 

GP 
GO 
GP 
GP 
GP 
GP 
GP 
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 

COUNTY NO AVERAGE flAXiHUll fl1NIHUH PCT25 HED PCT75 

ALFALFA 
BECKHAW. 
BLAINE 
CADDO 
CANADIAN 
CARTER 
CREEK 
CUSTER 
GAñVI N 
GRADY 
KINGFISHER 
W O R  
HURRAY 
OKLAHOHA 
PI TTS BURG 
WASHITA 
WOODWARD 
HASKELL 
LATI ! S R  
BEAVER 
TEXAS 
DEWEY 
STEPHENS 

ALFALFA 
BLAINE 
CANADIAN 
CARTER 
COHANCHE 
CUSTER 
DEWEY 
GARVX N 
GRADY 
GRANT 
HARPER 
KINGFISHER 
MAJOR 
HURRAY 
NOBLE 
OKLAHOMA 
PAYNE 

3 
2 2  
63 
1 

18 
1 
1 
3 
2 

11 
38 
1 

1 4  
4 
18 
1 

4 4  
4 4  

2 
8 
9 

20 
3 

118 
148 
136 
390 

12 
83  
59 

156 
127 

2 
1 5  

526 
181 

78 
9 

4 4  
18 

8. 333 
B .  136 
2.129 
8 .  888 
8 .  580 
0 I888 
8 .  el88 
0 .888  
8 .  808 
1,718 
6.988 
0 .  0 8 8  
0.286 
8.  888 
B .  100 
9 .  808 
1.682 
1.758 
1.580 
1.375 
8.978 

47.130 
19.880 

1.182 
5.929 

14.896 
7 .903  
1.583 
8 .  012 
8.322 

32.086 
29.315 

8 .  880 
8.908 

14.530 
19.772 

0.880 
8. 556 

18.886 
123.222 

1 . 0  
1 .0  

74.5 
0 . 8  
3.8 
8 .8  
0 . 8  
O.a 
8 .8  

15.9 
176.0 

0 . 8  
4.8 
0.8 
1 . 0  
0 . 8  

25.0 
5.8 
2 . 0  
2.9 

2 3 . 4  
539.0 

44.2 

83.8 
128. 8 
887.0 
268. 8 

19.8 
1 . 0  
2.8 

986.0 
998 .a 

8.8 
12.5 

789. 8 
986 .8  

8 . 0  
2.8 

460.0 
1585.8 

8 
0 
0 
0 
8 
0 
8 
0 
8 
0 
0 
B 
8 
8 
8 
0 
8 
8 
1 
0 
8 
8 
8 

0 
8 
O 
a 
8 
8 
0 
0 
0 
8 
8 
8 
B 
8 
0 
0 
8 

8.80 
8.88 
8 . f lu  
8 .98  
0 .  88 
8 . 8 8  
8 . B U  
8 .80  
8 .88  
8.98 
0.B8 
0.08 
8 . 8 8  

B.88 
8.00 
0.88 
8.80 
1.80 
8 .25  
0.08 
8.88 
8 . 8 8  

a m  

8 . 0 8  
8.88 

8 . 8 0  
B.88 
8 . 8 0  
0 . 8 8  
8 . 8 8  
8 . 8 8  
0.80 
8 . 8 0  

8.8B 
9.80 
8 . 8 8  
8.88 
B.8B 

a.ea 

8 . m  

8.88 
8.88 
8.08 
8.88 
8 . 8 8  
a. 00 
8 . 8 8  
8. 00  
8.08 
8 . 8 8  

9 . B B  
0.80 
8.88 
0 .88  
8.80 
0.08 
1.50 
1.58 
2.00  

18.58 
13.35 
15.29 

0.a~ 

8.88 
8.09 
8.00 
8.08 
8.08 
0 . 8 8  
8 . 8 8  
8 . 8 0  
8.88 
0.80 
8 . 0 8  
0.80 
8 . 8 8  
8 .a0 
8 , B B  
0.80 
8.88 

1 .88  
8 . 8 0  
9.88 
8 .88  
8.58 
8 . 8 0  
B . B B  
8.8B 
8 .88  
1.88 
8.88 
8 . 0 8  
8 .88  
8 . 8 8  
0 . 0 0  
0 .80  
8 .0% 
3.88 
2.00 
2.89 

13.75 
44.80 
44.20 

0.88 
2.88 
2.00 
3.08 
0.80 
0.88 
1 . 0 0  
2.88 
2.80 
8.88 
9 .08  
2.08 
3.80 
0.80 
1 . 8 8  
8.0B 

95.75 
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ADpendix 2 (Continued) 

Statistical Data on Median Difference over Backaround 
By Facility and County 

(Micro-Rems/Hr) 

Ok lahoina 

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 

COUNTY NO AVERAGE MAXIMUff 

P I T T S B U R G  40 0.125 
PONTOTOC 31 9.832 
S T E P H E N S  368 17.457 
TEXAS 18 0.572 
WOODS 4 8.880 
WOODWARD 7 8.286 
CADDO 74 7.659 
COAL 8 28.125 
BEAVER 173 8.942 
BECKHAM 9 48.444 
CLEVELAND 103 8.553 
E L L  IS 13 2.231 
G A R F I E L D  22 3.455 
LAT I HER 25 8.888 
L I  NCOLN 5 4.480 
LOVE 8 5.000 
MCCLAIN 37 119.784 
POTTAWATOflIE 50 45.380 
UNREPORTED 1 1.800 
HASKELL 149 2 .026  
KAY 74 85.365 
T U L S A  12 179.583 
WASHITA 23 1.783 
CREEK 285 100.926 
OK HULGEE 31 228.774 
OSAGE 115 87.113 
SEMINOLE 126 63.944 
HUGHES 4 8.750 

1.0 
135.8 
744.8 

4.5 
0 .0  
2.8 

189.0 
103.8 

5 . 0  
313. U 
143.8 

8 .8 
2 0 . 8  
2.8 

20.8 
23.8 

2148 0 

1.0 
16.8 
685.8 
986.8 

9.8 
2790 .a 
3786.0 
3391.0 
888.0 
19 .e 

ii9e.e 

MINIMUt! PCT25 

0 
0 
0 
0 
8 
8 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
8 
0 
1 
8 
8 
8 
8 
8 
8 
8 
0 
5 

8.88  
8.08 
8.00 
0.00 
8.00 
8.00 
8.88 
8.80 
8.80 
O .  08 
8.80 
8. 00 
0.88 
8.80 
0.00 
8.00 
8 .00  
8 .00  
1.00 
1.08 
0 .00  
8.08 
0 .80  
8.88 
0.00 
1.80 
1 .00  
5.08 

MED PCT75 

8 . 9 0  8 . 0 8  
8 . 0 0  4.00 
8.00  4.88 
0 .00  8.25 
8.88  0.80 

0.58 4 . 0 0  
8.50 66.75 
1.00 2.08 
1.00 23.00 
1.80 3.88 
1.08 5.00 
1.80 4.08 
1.80 2.00 
1.00 10.58 
1.80 9.25 
1.80 60.80  
1.00 12.80 
1.u 1.88 
2.08  3.80 
2.00 114.25 
2 . 0 8  85.75 
2.80 2.08 
3 . 0 8  46.50 
3 . 0 0  137.08 
4.88 32.80 
4.08 45.45 
5.58 15.75 

0 .90  0 . e ~  
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Appendix 3 

S t a t i s t i c a l  Data on Background by County 
(Micro-Rems/Hr) 

Oklahoma 

COUNTY 

HUGHES 
UNREPORTED 
OhSHITA 
LOVE 
BECKHAM 
CARTER 
CUSTER 
ELLIS 
LINCOLN 
MAJOR 
TEXAS 
CADDO 
CANADIAN 
COAL 
GRADY 
MURRAY 
PONTOTOC 
ALFALFA 
BLAINE 
CLEVELAND 
GARVIN 
NOBLE 
OKHULGEE 
OSAGE 
POTTAUATOHIE 
SEMI NOLE 
COHANCHE 
CREEK 
HARPER 
LAT i MER 
STEPHENS 
GRANT 
HASKELL 
KINGFISHER 
HCCLAI N 
PI TTSBURG 
BEAiBR 
DEWY 
OKLAHOKA 
TULSA 
WOODS 
GARPI ELD 
UOODWARD 
KAY 
PAYNE 

NO AVERAGE HAXIHUH HINIMUH PCT25 

4 
1 
24 
8 
31 

39 1 
86 
13 
5 

102 
27 
75 

146 
8 

138 
84 
31 

121 
283 
103 
158 

9 
31 
11s 
58 

126 
12 

286 
1s 
27 

371 
2 

193 
556 
37 
58 

181 
79 
48 
12 
4 

22 
51 
74 
18 

5.8000 
5. 0800 
5.0008 
5 .  7508 
6.2903 
7.0066 
5.2605 
6 8462 
6.0800 
7.1528 
7.3556 
7.5680 
7.2329 
7,0000 
7.2971 
6.5800 
6.7419 
7.5455 
8.2246 
7.5534 
7.8241 
8. 0888 
8.8387 
7.6522 
7.6810 
7.9190 
9.8000 
9.6853 
9.3333 
9.0296 
9.2558 
18. 8800 
9.8549 
9.3201 
9.4324 
8 6880 
18.5856 
9.7595 
10.5625 
18.8333 
11.2508 
11.7727 
11.8627 
13.2162 
15.0000 

- 5.0 
s.O 
5.0 
7.0 
7.0 

15.8 
10.0 
9.0 
6.0 

14.8 
14.0 
13.0 
14.0 
7.0 
10.0 
18.8 
13.8 
11.0 
1 4 . 8  
11.8 
15.8 
10.8 
14.0 
15.0 
12.0 
16.0 
9.8 

17.8 
12.5 
14.8 
25.0 
18.0  
12.0 
13.8 
18.8 
10.8 
12.8 
13.8 
12.0 
14.0 
12.0 
14.8 
12.5 
18.8 
15.0 

5. û 
5.0 
5.8 
5.8 
6.0 
3.2 
1.4 
6.8 
6.0 
4.0  
5 . 6  

3.0 
7.0 
2.9 
5.0 
4.0 
5.0 
2'. 4 
2.0 
3.0 
7.8 
4.0 
5.0 
5. 8 
4.0 
9.8 
4.8 
7.5 
4.4 
3.0 

18.B 
9.8 
5.0 
6.8 
5.8 
8.8 
5.2 
9 . 8  
5.8 
11.8 
10.0 
8.0 
1.0 

1 5 . 0  

4 .8  

5.0 
5.0 
5.0 
5.0 
6.8 
5.0 
5.0 
6.0 
6.8 
5 . 0  
5.6 
6.0 
6.8 
7.8 
5.0 
6.0 
4.0 
7.8 
6.0 
7.8 
6.0 
7.5 
5.0 
6.8 
7.0 
5.0 
9.8 
8.8 
7.5 
9 . e  
5.0 

10.0 
9.8 
8.8 
9.8 
7.0 
18.8 
9.0 
9.0 
7.5 
11.0 
10.0 
1 2 . 5  
10.8 
15.0 

MED 

5.0 
5 . 0  
5.0 
5.5 
6.0 
6.8 
6.8 
6 . 8  
6 . 8  
6 . 8  
6.5 
7 . e  
7.0 
7.8 
7.0 
7.8 
7.0 
8.8 
8.8 
8 .û 
8.8 
8.0 
8.8 
8.8 
8.8 
8.0 
9.0 
9.8 
9.0 
9.8 
9.0 
18.0 
10.8 
10.0 
18.0  
10.8 
11.0 
11.0 
11.0 
11.0 
11.0 
11.5 
12.5 
15.0 
15.0 

PCT7 5 

5 . 0 8  
5 . 0 0  
5 . 8 8  
6.75 
7 . 0 8  
9 . 0 0  
6 . d 8  
8 . 0 0  
6 . 0 8  
9 . 0 0  
6.88 
9 . 8 0  
8.08 
7 . 8 8  

10.  0 8  
7.80 
10.08 
8.89 

10.50 
9.88 
9.88 
8.88 
13.08 
9.00 
8.88 
9 .08 
9.00 

11.60 
10.09 
10. e0 
15.09 
18.00 
10.00 
18.00 
18 * 8 8  
1 0 . 0 9  
11. 8 8  
11.09 
11.08 
1 4 . 0 8  
11.75 
13.25 
1 2 . 5 8  
15.25 
15.88 
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SUHHARY 

i Texas 1 

I .  All significant differences wete equipment specific. 

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

Equ i pmen t Median Difference 7Sek Percentile 

1. Reflux Pumps (GPI 65 pR/hr 295.8 jlR/hr 
2 .  Propane Pumps (GP) 3 1  89.5 

II. The 123 counties in the survey had background levels ranging from very 
low ( 0 . 3 )  in Brazotia county to high (13) in Jack county. The detailed 
listing is given in Table 3 and Appendix 3. 

III. Overall Summary 

I TEX No 

1. Statewide 
a. Background 15,138 
b. Ha% Reading 15,138 
c. Difference 15,138 

Median 7 P k  Pct. 90th Pct. Max Value 

6 .5  8 . 0  1 8 . 8  60 
8 . 8  1 2 . 0  32 .0  4,130 
0 . 0  4 . 0  2 5 . 8  4 ,120  

2 .  Facility 
a. Background 

Gas Processing 1496 5.0 7.0 1 0 . 0  1 5  
Production 13642 7 . 8  8 . 8  1 8 . 0  68 

b. Max Reading 
Gas Processing 1496 7 . 0  15 .8  7 0 . 0  3 ,000  
Production 13642 8 . 9  1 2 . 0  3 8 . 0  4 ,138  

c. Difference 
Gas Processing 1496 8.0 6.0 6 5 . 0  2 ,985  
Production 13642 0.9 3.0 22.8  4,128 

NOTES: 1) All data are agtasured i n  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 Haximum Reading over Background by Equipment 
Sequenced b y  Increasing Hedian Difference 

(fficro-Rems/Hr) 

Texas 

FACILITY: Gas Processing 

Obsns Equipment 
lied ian 1 

Difference Percentile 

176 
33 

104 
128 
228 

3 1  
112 

79 
128 
185 
102 

1 4  
26 
52 
42 
67 
- 
1496 

1109 
1137 

55 

646 
3513 
2890 
132 

58 
4 4  

2 
6 5 1  
994 

8 1  
1530 

13642 

800 

- 

COìíPRESSOR I 0.9 
CRY0 UNIT I 0.0 
DEHYDRATOR I 0.0 
FRAC TOYER I O . a  
INLET SCRUBBER I 0.0 
METER I 0.0 
OTANK I 0.0 
REFRIGERATION I O . a  
SWEETENER I O . a  
OTHER I *  1.0 
O P W  I *ttt 7 . 8  
BOTTOMS FUI@ I * * * t e  10.5 
PTANK 1 t t t t r t  11 .5  
PRODUCT LINE I ttttn* 1 2 . 5  
P p u w  )tt*tt*ttttttt*tt 31.0 
REFLUX euw . I t t t t t t t t t * t t * t t t t t t t t t t t t * t t * t t t n * t t  65 .0  

-----+----+----+----t----t---- +-- 
Hedian of Difference Over Background 

10 20 30 40 50 60 

FACILITY: Production 

FL I NE 

HETER 
OTHER 
Puxp 
SBP 
STANK 
SUMP 
VRU 
WINJ 
VOTHER 
VPROD 
H/T 
WLINE 
WANK 

nmr FOLD 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I *  
I '  
I ** 
- - - - -+ - - - -~ - - - -+ - - - -~ - - - -~ - - - -  t 

10 20 30 49 50 6 9  
Hedian of Difference Over Background 
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0.0 
0.a 
O . a  
0.0 
B.8 
0.0 
0 .0  
0.0 
0 .0  
0 .0  
0.0 
0.0 
1 .0  
2 .0  
3.0 

0.0 
2.8 
2.0 
3.8 
1 . a  
4 .3  
13.2 
3.9 
0.0 

10.5 
78.8 
23.0  
26.5 
58.8 
89.5 

295.0 

0.0 
1.0 
3.0 
2.8 
1.0 
6 .0  
2 .0  
2.0 
0.0 

10.0 
0 .8  
1.0 
6 . 8  

50 .9  
12.8 
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Obsns 

103 
5 
21 
10 
1 
1 

150 
23 
5 
1 
66 
1 
13 
3 
40 
11 
1 

3 4  
7 
1 
12 

2 
5 

20 
6 
2 
9 
3 
5 
8 

58 
1 

66 
19 
1 

3 3  
95 

Table 2 

Median Difference Over Background by County 
Sequenced by Increasing Median Difference 

( flicro-Rems/Hr 1 

Texas 

FACILITY: Gas Processing 

County 
Median 7 5- 

Difference Percentile 

AN DREUS I 0.00 0.0 
BORDEN I 0.00 0.0 
BRAZORIA 1 0.08 0.0 
CAHERON I 0.00 a.O 
COCHRAN I 0.00 0.0 
COKE I 0.00 0.0 - 
COLQRADO I 0.80 2.0 
CROCKETT I 0.00 14.0 
CULBERSON I 0.00 0.5 
DAWSON I 0.00 0.0 
ECTOR I 0.00 2.5 
CALVESTON I 8.08 0.0 
GRAY I 0.00 0.0 
HARD IN I 0.00 0 .e  
HOCKLEY I 0.00 0.2 
HOWARD I 0.00 0 .0 
KENT I 0.00 0.0 
LAVACA I 0.00 0.0 
LI BñRTY I 0.00 1.3 
LOVING 1 0.08 0.0 
HART1 N I 0.88 0 .0  
UTAGORDA 1 0.00 0.0 
MONTAGUE I 0.00 0.0 
HONTGOHERY I a . 0 ~  0.0 
ORANGE I 0.00 3.8 
PANOLA I 0.80 0 . 0  
PECOS I 0.00 0.0 
REAGAN I 0.00 0.0 
REEVES I 0.08 2 . 5  
SMITH I 0.00 4.8 
UNREPORTED I 0.00 5.3 
UPTON I 0.00 0.0 
VAN ZANDT I 0.a0  0.0 
YARD I 0.0B 73.0 
WICHITA I 0 .08  0.0 
YI NKLER I 0.00 0.0 
WOOD I 0.00 B . 4  

----+---+---+---+---+---t--- +- 
20 40 60 88 100 120 148  

Hedian of Difference Over Background 
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Obsns 

129 
12  

4 
17 

7 
7 

28 
38 

3 
18 
10  
3 1  
27 
40 

2 
10  
53 
1 

27 
2 

12  
5 

45 
1 

29 
3 
1 

18 
6 
9 
4 
3 

56 
4 

Table 2 (Continued) 

Median Difference Over Background by County 
Sequenced by Increasing Uedian Difference 

(Hicro-ReuWHr) 

Texas 

FACILITY:  Gas Processing 

C o u n t y  

YOAKUH 
ZAPATA 
ANDERSON 
CHEROKEE 
FORT BEND 
FREESTONE 
GRAYSON 
SHACKLEFORD 
SHERMAN 
HARR I SON 
GREGG 
WALLER 
CRANB 
HANSPORD 
HARI ON 
OCHI LTRBB 
RUSK 
AUSTIN 
HARR1 S 
SAN PATRICIO 
CHAHBERS 
NACOGDOCHBS 
STBPHENS 
HIDLAND 
CARSON 
KARNBS 
JOIBS 
JACK SON 
JIM WELLS 
BROOKS 
REPUGI O 
KENEDY 
KLEBERG 
CALHOUN 

fledian 75- 
Difference Percentile 

8.d1 
0.d1 
8.51 
1.88 
1.88 
1.08 
1.08 
1.0B 
1.88 
1.75 
2 .80  
2.88 
3 .81  
3.00 
3.00 
3.00  
3.80 
4.00 
4 .00  
4.28 
6.88 
7.80 
7 . 0 1  
8.78 

10.80 
13.28 
18.00 
30.48 
49.7Q 
65.00 
75.58 
81.80 

110.00 
143 80 

I 9.8 
I 8 .8  
I 1 .8  
I 1 .8  
I 14 .8  * 

I 4 .0  
I 2 . 0  
I 45.8 
I 2 .0  
l 2.8 
I 3 .0  

241.0 
I 69.0 

52.8 
3 .8  
3 . 3  

I 4 . 0  
4.8 

1BO.P 
8.4 

267.8 
199.5 

16.8 
8 .7  

43 .5  
13.2 
18.0 
61.8 

294.9 
165.0 
465.5 
191. 8 
195.8 
224.0 

1496 28 4 8  60 80 180 1 2 8 . 1 4 8  

Median of Difference Over Background 
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Table 2 (Continedl 

Median Difference Over Background by County 
Sequenced by Increasing Median Difference 

íHicro-Rems/Hr) 

Texas 

FACILITY: Production 

Obsns County 

34 ANDERSON 
1101 ANDREWS 

45  AUSTIN 
63 BORDEN 
7 3  BRAZORIA 
36 BURLESON 

173 CALDVELL 
88 COCHRAN 

176 COKE 
45 COLORADO 
56 COOKE 

265 CRANE 
278 CROCKETT 
111 CULBERSON 
118 DAWSON 

18 DUVAL 
582 ECTOR 
13 EDWARDS 
181 FISHER 

5 3  FOARD 
3 1  FRIO 

19 GARZA 
342 GLASSCOCK 
195 GRAYSON 
937 GREGG 
181 HARDIN 

297 e m m  

25 HARRISON 
24 HASKELL 

Hed ian 75- 
Difference Percentile 

I 8 . 8  
I 8.8 
I 8.8 
I 8 . 0  
I 8 . 8  
I 0.8  
I 8 . 8  
I 8 . 8  
I 0.0 
I 8 . 0  
I 0 . 8  
I 0 .8  
I 8 . 8  
I 8 . 0  
1 8.0 
I O.a 
I 8 . 8  
I 8.0 
I B.O 
I 8 .o 
I 8.B 
I 8.0 
I O . u  
I 0 .a 
I 8.U 
I 4.9 
I 8.0 
I 0.0 
I 0.0 
----+---+---+---~---~---+---+---+---+---+---~--- 

28 40 68 88 180 128 148 160 188 288 

1.8 
1.0 
3.8 
0.0 
8 . 0  
1.8 
8 . 4  
8 . 0  
5.0 
0 . 8  
4.8 
3.8 
1.3 
8 . 8  
0.8 

13.0 
3.6 
8.8 
1.8 
0.8 
0.9 
4 . 5  
0.8 
8 . 8  
21.0 

2 .8  
3.2 
2.8 
0.8 

Hedian of Difference Over Background 
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Table 2 (Continued) 

Uedian Difference Over üackqround by County 
Sequenced by Increasing Median Difference 

(nicro-Rems/Hr) 

Texas 

FACILITY: Production 

Obsns County 
Ued ian 75- 

Difference Percentile 

22 HEHPHILL I 0.0 
187 HOCKLEY I B . 8  
413 HOWARD I 0.0 
40 IRION I 0 . 9  
79 JEFFERSON I 0.6 
62 KING I 0.0 
211 LAVACA I 0.0 
48 LIBERTY I 8 . 6  
28 LIPSCOMB I 0.0 
99 LOVING I 0.0 
44 MARTIN I 0.0 
4 5  MCHULLEN I 0.0 
149 MIDLAND I 0.0 
204 MONTAGUB I 8.0 
14 NOLAN I 0.0 

389 PECOS I 0.0 
3 RAINS I 8 . 0  

88 RSAGAN I B.0 
98 REEVES I 0.0 
21 RUNNELS I 8.0 
291 RUSK I 0.0 
13 SAN PATRICIO I 0.0 
21 SCHLEICHBR I 8.6 
52 SCURRY 1 B.O 
17 STARR I 8.0 

121 STONEWALL I 0.0 
13 TAYLOR I 0.0 

3 TERRELL I 0 .o 
61 TITUS I 0.0 
14 TOH GRBSN I 0.0 
388 UNRBPORTED I a . O  
12 UPSHüû I 0.0 
15 VAL VERDE I 9.0 
11 VAN Z M D T  I 0 .0  
44 WALLER I 0.0 

243 WARD I 0 .0  
----+---t---+---+---+---+---+---t---+---t-- 

20 18 60 80 100 120 140 160 188 
Median of Difference Over Background 

8.0 
a . 0  
2 .0  

11.0 
2.2 
0.0 
B . O  
0.8 
1.a 
1.0 
0.0 
0.0 
11.0 

3 . 0  
10.0 
13.0 

0 .0  
7.0 
2.8 
0 . 0  
8 . 0  
0.4 
0.0 
0 . 0  

18.5 
1.0 
3 . 0  
8.0 
0 .0  
9.3 
3 . 0  
0.0 
0 .0  
1.0 
5 .0  
6 . 0  
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Table 2 (Continued) 

Median Difference Over Background by County  
Sequenced by Increasing Uedian Difference 

(Hicro-Rems/Hr ) 

- Texas 

FACILITY: Production 

Obsns County 

126 VINKLER 
2 4 5 WOOD 
1281 YOAKUH 
14 ZAPATA 
24 HOUSTON 
34 BAYLOR 
63 CHEROKEE 
51 FREESTONE 
238 HANSFORD 

11 KARNES 
163 MONTGOHERY 
138 PANOLA 
197 FRANKLIN 
87 HARRIS 
23 HARTLEY 
33 MARION 
94 OCHILTREB 
46 SHACKLEFORD 
2 SHBRIiAN 
31 VICHITA 
39 WISE 
4 5 JACKSON 

223 ROBERTS 
314 GRAY 
3 ORANGE 

lei HUTCHINSON 

25 SHITH 
149 UPTON 
35 WHEELER 

18 2 YI LLACY 
32 CARSON 
32 GALVESTON 
97 JACK 
3 9 NACOGDOCHES 
5 WHARTON 

170 CHAHBERS 

I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
l 
I 
I 
I 
I 
I 
I 
I '  
I '  
I '  
I '  
I' 
I *  
I '  
I '  
I *  
I *  
I '  
I '  
I *  
I *  -- 

Median 75+" 
Difference Percentile 

8.B 
8.0 
0.8 
8.8 
0.5 
1.B 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
3.8 
3.8 
4.8 
4.8 
4.8 
4 .a 
4.8 
4 . 1  
4.5 
5.8 
5.0 
6.8 
6.8 
6.1 

t -+---+---t---+---+---t---+---+---t---+--- 

20 40 60 80 100 120 148 168 180 288 
Median of Difference Over Background 

6 . 0  
3 . 0  
0 . 0  
8 . 0  
1.8 

26.0 
2.8 
4.0 
3.8 
9.0 
16.6 
6.6 
5.8 

18.8 
8.8 
2.8 
18.5 
3.8 
7.3 
2.8 
67.8 
4.8 
5.8 

26.8 
14.0 
7.0 
43.8 
28.5 
8.8 

25.2 
9.8 
31.6 
56.8 

17.5 
25.3 

58.0  
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Table 2 (Continued) 

Median Difference Over Background by County 
Sequenced by Increasinq Median Difference 

(nicro-Rems/Hr) 

Texas 

FACILITY: Production 

Obsns County 
iledian 75- 

Difference Percenti 

4 KENT I' 
17 HATAGORDA I *  
9 POLK I' 

65 THROCKHORTON I * *  
76 YOUNG I **  
11 JONES I tt 
65 FORT BEND I * *  

134 HIDALGû I t** 
1 JIH HOGG I ttt 

13 KAUFHAN I *tt*tt* 
12 STEPHENS I ttttttt 

86 BROOKS ~**'*""' 
33 NUECES ~t*t*'f't"' 
26 JIM WELLS ~tttttttttttt 
86 KENBDY Ittttttttttttt 
39 KLEBERG J**ttt*ttt**tltt 
13 ATASCOSA jtttttttrtttttttt 

2 REFUGIO I t t ' t t t t t t t  

5 CALHOUN Itt*t::rtttt:t:tttt 

4 MITCHELL ~tt~t~r~tttttt:t~ttt~t:::t~ttt~t~ttt~~n:t~:tttt::~~ 
----t---~---+---+---t---+---+---+---+---+---t---t---t-- 

3 uIL,BMGER Ittûñttûttttttttttt 

29 49 69 88 100 120 140 168 180 2QU 228 240 

Median of Difference Over Background 

6.5 
7.8 
7.8 
8.6 
8.0 
9.8 
12.8 
12.5 
15.0 
33.8 
35.8 
44.5 
47.0 
55.8 
68.0 
65.8 
76.0 
78.0 
91.8 
92.0 
252.0 

21.4 
50.8 
15.8 
29.5 
43.3 
9 4 . 0  
67.0 
54.8 
1 5 . 8  
45.8 
82.5 
4 6 . 9  
86.8 
8 5 . 9  

106.5 
173.8 
142.0 
107.5 
266. O 
253.3 
267.9 
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Table 3 

Median Background by County 
Sequenced by Increasing fledian Difference 

(Micro-Rems/Hr) 

Texas 

Obs County 

93 BRAZORIA 
147 HOCKLEY 

79 JEFFERSON 
10 2 WILLACY 
77 VAN ZANDT 
10 CAMERON 
173 CALDWELL 

1 4  KARNES 
33 GALVESTON 

184 HARDIN 
39 WISE 
47 LIBERTY 
15 SAN PATRICIO 
5 KENT 
3 WILBARGER 

95 BROOKS 
182 CHAMBERS 
13 EDWARDS 

114 HARRIS 
40 IRION 
63 JACKSON 
89 KENEDY 
95 KLPBERG 

33 NUECES 
9 POLK 
14 TOH GREEN 

159 UINKLBR 
1338 YOAKUH 

26 ZAPATA 
61 TITUS 
32 JIM WELLS 

1284 ANDREWS 
36 BURLESON 
195 COLORADO 
292 CRANE 

183 MONTGOMERY 

75- 
Median Percentile 

1 0 7  

0.38 
0.48 
0.78 
8.98 
2 . 0 0  
2 .98  
3.98 
3 . 9 5  
4 .88  
4.08 
4.88 
4 .58  
4.58 
4 . 8 0  
4.88 
5.08 
5 .88  
5.80 
5.08 
5.88 
5.88 
5 .88  
5 .88  
5.80 
5.88 
5.88 
5 .88  
5.80 
5.88 
5 .88  
5.28 
5.50 
6 .88  
6 .80  
6 .08  
6.00 

5.0 
5.0 

6 . 0  
2 .8  
2.9 
4.2 
5.8 
6.0 
4 . 9  
5.0 
5.5 
4 . 5  
5.8 
4.8 
5 . 8  
6.8 
5 . 8  
6 .8  
5 .0  
6.8 
5.8 
7.0 
5 . 0  
5 .0  
6 . 8  
5 .3  
6 .0  
5 . 0  
5 . 0  
5.2 
6 . 0  
7.8 
6.5 
6 . 0  
8 . 0  

0 . 8  
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Obs County 

3 0 1  CROCKETT 
1 1 9  DAWSON 
568 ECTOR 

58 FREESTONE 
3 1  FRIO 

2 9 7  GAINES 
1 3 4  HIDALGO 

1 2  JONES 
100 LOVING 

17 STARR 
3 TERRBLL 

65 THROCKMORTON 
366 UNREPORTED 
15 VAL VERDE 
75 WALLER 

5 WHARTON 
3 5  WHEELER 
7 2  FORT BEND 

245 LAVACA 
3 4 4  RUSK 

13  ATASCOSA 
89 COCHRAN 

116 CULBERSON 
18 DUVAL 
2 4  HMKELL 

4 2 4  HOWARD 
56 U T I N  
19 MATAGORDA 

1 0 3  REEVES 
6 REFUGIO 

8 4  SHACKLEFORD 
57 STEPHENS 
12 UPSHUR 

262 WARD 
3 4 0  VOOD 

76 YOUNG 
68 BORDEN 

Table 3 (Continued) 

Median Background by County 
Sequenced by Increasing Hedian Difference 

(Hicro-Rems/Hr) 

Texas 

Hedian 
7 5+” 

Percentile 

7 . 0  
7‘. a 
7 . 0  
7 . 0  
6 . 0  
6 . 0  
6 . 0  
6 . 0  

’ 7 . 0  
6 . 0  
6 . 0  
7 . 0  
7 . 0  
7 . 0  
9 . 8  
6 . 5  
6 . 0  
8 . 0  
6 . 5  
8 . 0  
8 .0  
8 . 0  
8 .0  
7 . 0  
7 . 8  
8.0 
8 . 8  
8 . 0  
8 . 0  
7 . 0  
8 . 0  

1 0 . 0  
8 . 0  
8 . 0  
8 . 0  
7 . 0  
9 . 0  
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Table 3 (Continued) 

Median Background by County 
Sequenced by Increasing Median Difference 

(Micro-Rems/Hr) 

Texas 

Obs County 

80 CHEROKEE 
56 COOKE 

181 FISHER 
19 GARZA 

327 GRAY 
947 GREGG 
22 HEWHILL 
24 HOUSTON 
1 JIM HOGG 
62 KING 
35 MARION 

158 MIDLAND 
4 MITCHELL 

289 MONTAGUE 
9 ORANGE 

318 PECOS 
3 RAINS 

21 RUNNELS 
21 SCHLEICHER 

121 STONEWALL 
13 TAYLOR 
46 AUSTiN 
38 ANDERSON 
9 CALHOUN 

342 GLASSCOCK 
223 GRAYSON 
35 HARRISON 

101 HUTCHIWSON 
132  PANOLA 
33 SHITH 
34 BAYLOR 

1 7 7  COKE 
53 FOARD 

197 FRANKLIN 
13 KAUFIIAN 
4 5  HCMJLLEN 
4 4 NACOGDOCHES 

7 5- 
Hedian Percent i le 

8.80 
8.00 
8.08 
8 .80  
8.80 
8.68 
8.80 
8.80 
8.00 
8.00 
8.00 
8.90 
8.00 
8.00 
8.80 
8.86 
8.80 
8.00 
8.88 
8.80 
8.00 
8.50 
9.00 
9.00 
9.W 
9.00 
9.80 
9 .OB 
9.80 
9.00 
10. 80 
10.80 
10.08 
10. Ba 
18. 08 
10. a0 
10.00 

9.0 
8.8 
9.0 
8.0 
9.0 
9.0 
9.0 
8 . 8  
8.B 
8.3 
18.8 
9.0 
12.5 
18.8 
8.8 
9.0 
9.8 
8 .8 
18.8 
9.8 
8.8 
9 .a 
9.8 
9 . a  
10.8 
10.8 
14.8 
9 .8 
18.8 
9.0 
14.0 
18 .e 
10.0 
18.8 
10.0 
18.8 
13.0 
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Table 3 (Continued) 

Median Background by County 
Sequenced by Increasing Median Difference 

(Micro-Rems/Hrl 

Texas 

Obs County 

1 4  NOLAN 
9 1  REAGAN 

223 ROBERTS 
5 2  SCURRY 

150 UPTON 
32  WICHITA 
6 1  CARSON 

278 HANSFORD 
23  HARTLEY 
28 LIPSCOHB 

104 OCHILTREE 
5 SHERHAN 

9 7  JACK 

7 5 t ”  
Median Percentile 

10.80 
10.00 
10.00 
10.00 
10.00 
10. e0 
11.00 
11.00 
11.00 
12.00 
12. 00 
12.00 
13.00 

10.0 
10.0 
13.0 
10.0 
11.0 
13.8 
15.0 
12 . e  
11.0 
14.3 
12.0 
12.5 
16.0 
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(Texas Regional Break-out) 

I .  Regional Breakouts 

The counties surveyed i n  Texas were grouped i n t o  three reg ions  based 
upon their  tendency t o  have similar r a d i a t i o n  p r o p e r t i e s  and their  
geographical  proximity.  These r eg ions  are t h e  c o a s t a l  c r e scen t ,  t h e  
nor thern  c r e s c e n t  and t h e  cen t r a l /wes te rn  areas. Figure 1 shows the  
groupings and Figures  2-7 show t he  county de t a i l s  by f a c i l i t y .  
Background data and maps can be found in  t h e  Texas r e p o r t  on the  
combined coun t i e s .  

I I .  Equipment Readings By Region. 

The equipment w i t h  the most pronounced d i f f e r e n c e s  over background 
based on Median ranking are l is ted below i n  descending order. The 
d i f f e r e n c e  is the excess  of t h e  reading  over background: 

Equ i pment Median Difference 7Stk P e r c e n t i l e  

Coas ta l  Region 

1. Reflux Pumps (GP) 145 pR/hr 295.0 )lR/hr 
2.  Battoirs Pump (GP) 77 125.5 
3. Other Pumps (GP) 45.8 145. 8 
4. Flow Line i PROD 1 45.5 114.8 

Northern Region 

i. Water Line (PROD) 48.0  
2 .  Reflux Pumps (GP) 38.5  

Western Region 

1. Product Lise (GP) 88.9 
2 .  Propane Puap (GP) 61. 8 

168. 8 
154.3 

188.9 
79.5 

I I I .  Overa l l  SuniPary By Region 

ITBU No Uedian 7Sfa Pct. 90tR Pct .  Hax Value 

1. Background 

a. Coas ta l  Region 2567 5 . 0  6.8 7.9 25.8 
b. Northern Region 4927 8.8 18.8 12.0 25.0 
c. Western Region 7278 6.0 8.0 9.8 23.0 
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SUMHARY (Continued) 

(Texas Regional Break-out) 

Median 75th ect. 90th Pct. Uax Value I TEH No 

2. Difference Over Background - Gas Processing Facilities 
a. Zoastal Region 449 8.B 42.0 145.0 2495.0 
b. Northern Region 492 1.0 4.0 32.4 2985.0 
c. Western Region 497 0.0 1 . B  16.8 820.0 

3. Difference Over Background - Production Facilities 
a. Coastal Region' 2118 1.0 16.8 74.2 3496.8 
b. Northern Region 4435 1.0 4.0 25.0 3785.9 
c .  Western Region 6781 0 . 0  1 . B  10.0 4120.8 
c .  Difference 

NOTES: All data are measured in micro-rems/hr 
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Table 4 

Difference of Maximum Readinq over Background by Eçuipment 
Sequenced by Increasing Uedian Difference 

(Micro-Rems/Hr ) 

Texas Coastal Crescent 

Obsns 

34 
9 

25 
43 

9 
50 
34 
28 
20 
3 4  
46 

7 
2 1  
48 

2 
39 

449 

94 
39 
73 

389 
3 
2 

109 
1 9  1 
1 1 7  
233 

22 
659 

1 7  
u 
2118 

FACILITY: Gas Processing 
Median 75th 

Equ i pmen t 

COMPRESSOR 
CRY0 UNIT 
DEHYDRATOR I 0.08 1 . 5 0  

0 . 0 8  0 . 0  INLET SCRUBBER I 
UETER 1 0.08 76.0 
OTANK I 0.00 23.5 
SWEETENER I 0.80 8.0 
FRAC TOWER I 1.80 88.75 
REFRIGERATION I 1.50 42.50 
PRODUCT LINE I *  2.58 36.25 
OTHER I *  3.50 65. 08 

14.0B 48.18 PTANK I *** 
38.06  124.58 
4 5 , 0 8  145.00  OPUMP I********* 

77.25 125.58 BOTTOMS PUMP Ji************** 

295.88 REFLUX PUMP It******t******~*tttt******t+t 145.00 

Difference Percentile 
I 
I 0.08  0 .80  
I 0.08  0 . 0 8  

I ****** w u n p  

t- ----+---+---+---+---+---+---~--- 
20 48 60 80 180 120 140 

Median of Difference over Background 

H/T 
HETER 

STANK 
WINJ 
VOTHER 
WPROD 
HAN I FOLD 
OTHER 
WANK 
WLINE 
SEP 
SUMP 
FL I NE 

punp 

FACILITY: Production 

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

20 40 60 80  180 1 2 8  140 
Median of Difference over Background 

0.08  
0 .80  
0.08 
8 .88  
0.80 
0.08 
0 .88  
1.88 
1.80 
1.08 
3.88 
3.88 
6.88  

45.58 

3.48 
4.88 
3.55 
5.88 
2.30 
0.08 
0.08 

28.88 
9 .0B 

10. BU 
57. 58 
25.78 
15.80 

114.75 

-200- 
                                      
                                         
                                      
                                         

Copyright American Petroleum Institute 
Provided by IHS under license with API

Not for ResaleNo reproduction or networking permitted without license from IHS

-
-
`
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



Table 5 

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

(Micro-Rems/Hr) 

Texas Nort5ern Crescent 

FACILITY: Gas Processing 

Obsns Equipment 

60 
41 

188 
7 

18 
28 
15 
45 
24 

18 
34 
7 
11 
10 

5a 

16 
492 

3 1 8  
2 

1 9  9 
321 
9 2 2  
17 
3 

313 
1072 
379 

28 
836  
13 

28 
4435 

COMPRESSOR 
FRAC TOWER 
INLET SCRUBBER 
METER 
REFR I GERAT I ON 
SVEETENER 
CRY0 UNIT 
DEHYDRATOR 
OTANK 
OTHER 
BOTTOMS PUMP. 
OPUMP 
PPUMP 
PTANK 
PRODUCT L I N E  
REFLUX PUMP 

I 
I 
I 
I 
I 
I 
I *  
! *  
I *  
I ** 
I * *  
I ** 
I ***  
I *****  
1 * * * * * e  
]***********i******* 

-----+----+----+----+----t--- 

10 28 30 48 5 0  
Median of Difference over Background 

F A C I L I T Y :  Production 
I 

MAN I FOLD I 
METER I 
OTHER I 
PUMP I 
STANK I 
SUUP I 
WU I 
WPROD I 
SEP I *  
H/T I *  
FLLNE I ** 
WANK I ** 
WINJ I *** 
WLINE ( ******** i ***********  

Median 75'h 
Difference Percentile 

8 . 8  
B * d  
0 . 0  
0 . 0  
8 . 0  
8 . 0  
1 . 0  
2 . 8  
2 .0  
3 . 0  
3 . 5  
4 . 5  
5 . 0  
9 . 8  
12.0 
38.5 

e.  0 
8 . 8  
O . B  
0 . 0  
0 . 0  
0 . 8  
0 . 8  
O . B  
1.8 
2 . 8  
3 . 8  
4 . 0  
5 . 8  

40 .8  

2 . 0  
0 . 2  
1.0 

9 0 . 0  
3 . 8  
0 . 8  
2 . 8  
3 . 8  

1 6 . 8  
7.5 

18.8 
4 1 . 3  
48.8 
3 1 . 8  
35.8 

1 5 4 . 3  

1.8 
8 . 8  
2.0 
2 . 8  
2.8 
1 . 5  
0 . 8  
2.8 
4 . 8  

1 8 . 0  
5 9 . 8  
1 4 . 0  
5 8 . 8  

168.8 
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Table 6 

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

(Hicro-Rems/Hr) 

Texas Central/Western 2egion 

FACILïTY: Gas Processing 

Obsns Equipment 
Yed ian 75th 

Difference Percentile 

68 COMPRESSOR 
30 DEHYDRATOR 
58 FRAC TOWER 
65 INLET SCRUBBER 
2 0  METER 
25 C'ANK 
73 OTHER 
39 REFRIGERATION 
55 SWEETENER 
19 OPUMP 
7 CRY0 UNIT 
3 PTANK 
2 BOTTOMS PUMP 

12 REFLUX PUMP 
13 PPUMP - 8 PRODUCT LINE 

497 

886 FLINE 
583 H/T 
609 MANIFOLD 
14 HETER 

483 OTHER 
233 PUHP 

L71? SEP 
1544 STANK 

9 2  SUMP 
51 mu 
21 WINJ 
20 WLINE 

179 WPROD - 435 WANK 
6781 

HEDIAN OF DIFF 

FACILITY: Production 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I *  

t -----+----+----t----+----+----+----+----t----+---- 

18 20 30 40 50 68 70 80 
Median of Difference ove2 Background 

0 . 8  
8 . 8  
8 .8  
0 . 8  
8 . 0  
8 . 0  
0 . 0  
0 . 8  
0 .0  
0 . 8  
8 . 0  
8 . 8  
0 .8  
1.0 

0.0 
0.0 
4.5 
0.0 
1.1 

16.5 
6.0 
8.0 
0.0 

17.5 
6.8 . 

31.0 
16.8 

468.3 
79.5 

180.0 

8 . 8  
5.8 
8 . 0  
0.8 
1 . 0  
0 .0  
5 . 8  
1 .7  
0 .8  
0 .0  
8 . 9  
1 . 7  
8.0 
9.8 

-202-                                       
                                         
                                      
                                         

Copyright American Petroleum Institute 
Provided by IHS under license with API

Not for ResaleNo reproduction or networking permitted without license from IHS

-
-
`
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



Table 7 

Median Difference Over Background by County 
Sequenced by Increasing Median Differencz 

(Micro-Rems/Hr) 

Texas Coastal Crescent 

FACILITY: Gas Processing 

Obsns County  

2 1  
10 

1 5 0  
1 
3 

3 4  
7 
2 

28 
6 

1 2  
7 

3 1  
1 

27  
2 

1 2  
3 

1 8  
6 
9 
4 
3 

56 
4 

BR AZOR I A 
CAMERON 
COLORADO 
GALVESTON 
HARDIN 
L AVACA 
L I  BERTY 
MATAGORDA 
MONTGOMERY 
ORANGE 
ZAPATA 
FORT BEND 
WALLER 
AUSTIN 
HARRIS 
SAN PATRICIO 
CHAMBERS 
KARNES 
JACKS ON 
JIM WELLS 
BROOKS 
REFUGIO 
KENEDY 
KLEBERG 
CALHOUN 

I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
l 
l 
I 
I 
I *  
I *  
I *  
I *  
I i** 
I ****** 
I********** 
I************* 
I*************** 
( ******** i *******  

I t * * * * * * * * * * * * * * * * * * * ? ¶  
l*******t**t****t*tt********** 

---- +---+---+---+---+---+--- +-  
28 48 6 8  88 1 0 0  1 2 8  1 4 8  

Median 75th 
Difference Percenti le  

0 . 0  
0 . 0  
0 . 0  
8.0 
8 .0  
0 . 0  
0 . 0  
0 . 0  
8.8 
0 . 0  
0 . 0  
1 . 0  
2 . 0  
4 . 8  
4 . 0  
4 . 2  
6 . 0  

1 3 . 2  
3 0 . 4  
49 .7  
6 5 . 8  
7 5 . 5  
8 1 . 8  

118. 8 
1 4 3 . 0  

0 . 0  
0 . 0  
2 . 0  
B.0 
0 . 8  
0 . 0  
1 . 3  
0 . 0  
0 . 0  
3 . 8  
0 . 0  

1 4 . 0  
2 4 1 . 0  

4 . 0  
1 0 0 . 0  

8 . 4  
2 6 7 . 8  

1 3 . 2  
6 1 . 8  

2 9 4 . 9  
1 6 5 . 0  
4 6 5 . 5  
1 9 1 . 0  
1 9 5 . 0  
224 .3  

Median of Difference over Background 
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Table 7 (Continued) 

Median Difference Over Background by County 
Sequenced by Increasing Median Difference 

(Micro-Rems/Hri 

Texas Coastal Crescent 

FACILITY: Prcduction 

Obsns County 
Median 7 5th 

Difference Percentile 

45 AUSTIN I 0.0 
72 BRAZORIA I 8 . 0  
36 BURLESON I 0.0 

173 CALDWELL I 0 . 0  
45 COLORADO I 0 . 8  
18 DUVAL I 6 . 0  
31 FRIO 0.  0 

1 0 1  HARDIN 1 0 .8  
79 JEFFERSON i 0.8 
211 LAVACA I 0.0 
40 LIBERTY I 0. 0 
4 5  MCMULLEN I 0 . 0  
13 SAN PATRICIO1 0.8 
17 STARR I 0.0 
4 4 WALLER I 0 . 0  
1 4  ZAPATA I 0 . 0  
11 KARNES I *  1.0 

163 MONTSOHERY I *  1 . 8  
87 HARRIS I *  2 . 0  

I 

45 JACKSON I ** 3.0 
3 ORANGE I ** 4 . 0  

18 2 WILLACY I ** 4 . 1  

6 . 0  
6 . 1  

1 7  HATACORDA I * * * *  7 . 0  
7 . 8  

1 2 . 5  
1 JIM HOGG I * *******  1 5 . 0  

44.5 2 REFUGIO i**,*tt*t*t****ttt*t*** 

47.0 86 BROOKS Irrrrrr*n*rr**rr**r***ix* 
55.8 33 NüECES ( * t t t t X * * * t t t Y X * t * * * * * * t * * * * *  

6 8 . 0  26 JIU WELLS I t t t t t t * * * t t * * t * t x t t * t t * * * t * t t  
65.8 86 KENEDY (ttttitt*tt*****tt**t**tit**tt***** 

7 6 . 0  39 KLEBERG ~ti***t***i*******tt**ttt*****t********** 

78.0  1 3  ATASCOSA ~*tt*ttt*ttt**********t*t*************** 
5 CALHOUN ]**t******tt**t***t***~t~*t**t*x******~**~****gl.0 

32 GALVESTON I * * *  5 .8  
5 WHARTON I *** 

170 CHMBERS 1 *** 
9 POLK i *ritt 

65 FORT BEND I * * * * * *  1 2 . 0  
134 HIDALGO I **?*8t 

+ -----+----+----+----+----+----+----+----~----+---- 
1 0  2 0  30 40 50 60 70 80  98 

Median of Difference over Background 

3 . 8  
8 . 0  
1 . 8  
0 . 4  
0 . 0  

13.0 
0.0 
3.2 
2.2 
0 . 0  
0 . 8  
0 . 0  
0.4 

1 8 . 5  
5 . 0  
0 . 0  

1 6 . 5  
6 . 0  
8 . 0  
5 . 0  
7 . 0  

2 5 . 2  
3 1 . 6  
1 7 . 5  
25.3 
5 0 . 0  
1 5 . 0  
6 7 . 0  
5 4 . 0  
1 5 . 0  
4 6 . 0  
8 6 . 8  
85 .8  

106.5 
173.8 
1 4 2 . 0  
1 0 7 . 5  

2 6 6 . 0  
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Table 8 

Median Difference Over Background Sy County 
Sequenced by Increasing Median Difference 

í Micro-Rems/Hr ) 

Texas Northern Crescent 

FACILITY: Gas Processing 

Obsns County 

13 
5 
2 
8 

66 
1 

9 5  
4 

17 
7 

2 8  
38  
3 

1 0  
18 
40 
2 

18 
53 
5 

45 
29 
1 

GRAY 
MONTAGUE 
PANOLA 
S H I T H  
VAN ZANDT 
W I C H I T A  
WOOD 
AN DER S ON 
CHEROKEE 
F R E E S T O N E  
GRAYSON 
SHACKLEFORD 
SHERMAN 
HARRISON 
GREGG 
HANSFORD 
MARION 
O C H I L T R E E  
RUSK 
N ACOCDOCHES 
S T E P H E N S  
CARSON 
JONES 

1 
I 
! 
I 
I 
I 
I 
I *  
I **  
I ** 
1 * *  
I ** 
I * *  
I *** 
\ **** 
I ****** 
I ****** 
I ****** 
1 ****** 
(************** 
I************** 
. . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
----t---+---+---+---+---+---+---+---t---+--- 

2 4 6 8 18 12 1 4  16 18 
t- 

Mea ian 7 5‘” 
Difference Percentile 

Median of Difference over Background 

0 .80  
0 . 0 8  
0 .00  
8 , 0 0  
0 . 9 8  
8.00 
0 . 0 0  
8 .50  
1 . 0 0  
1.00 
1.08 
1.98 
1.00 
1.75 
2 . 0 8  
3 . 0 8  
3.08 
3 . 8 8  
3 . 8 8  
7 .98  
7 .80  
18 80 
18.08 

--t 
20 

0 . 0  
0 .  e 
8 . 0  
4 . 8  
0 .0  
O.B 
0 . 4  
1 . 8  
1 . 0  
4 . 8  
2 . 0  

4 5 . 0  
2.0 
2.8 
3.8 

52.8 
3.0 
3.3 
4.8 

199.5  
1 6 . 5  
43.5 
1 6 . 8  
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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 

Obsns County 

3 4  ANDERSON 
56 COOKE 
53 FOARD 

195 GRAYSON 
937 GREGG 

25 HARRISON 
24 HASKELL 
22 HEHPHILL 
62 KING 
28 LIPSCOMB 
204 MONTAGUE 

291 RUSK 
121 STONEWALL 

3 RAINS 

61 TITUS 
12 UPSHUR 
11 VAN ZANDT 

24 HOUSTON 
34 BAYLOR 
63 CHEROKEE 
51 FREESTONE 

238 HANSFORD 
1 0 1  HUTCHINSON 
130 PANOLA 
197 FRANKLIN 
23 HARTLBY 
33 MARION 
94 OCHILTREE 
46 SHACKLEFORD 

2 SHERMAN 
31 WICHITA 
39 WISE 

2 4 5 WOOD 

I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
1 
I 
I 
1 
I 
I' 
I *  
I' 
I *  
I *  
I '  
I' 
I '  
I '  
I' 
I '  
I '  
I '  
I' 

t- ----- 
10 28 

Median 75- 
Difference Percentile 

0 . 0 0  
8 .00  
8 .08  
0.98 
0. 00 
8 .00  
8.08 
8.00 
8.08 
0 .  00 
0.08 
0 .00  
0.08 
8.80 
0 .60  
8.88 
0 .88  
0 .00  
0 . 5 9  
1.08 
1.00 
1.88 
1.08 
1.08 
1.90 
2.08  
2.00 
2 . 0 1  
2.90 
2.88 
2.08 
2.80 
2.80 

1.0 
4 . 8  
0 . 0  

21.8 
2 . 0  
2.8 
0.8 
0 . 0  
8.0 
1.8 
3.0 
0.0 
0.0 
1.0 
8 . 8  
0.8 
1.0 
3.0 
1.8 

26.0 
2 . 0  
4 . 0  
3.0 
9 . 0  
5.0 

10 .0  
2 . 8  

1 8 . 5  
3 . 0  
7 . 3  
2 . 8  

6 7 . 0  
4 . 0  

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 

Obsns Coun ty  

223 
314 
25 
35 
32 
97 
39 
65 
76 
11 
13 
1 2  
3 

ROBERTS 
GRAY 
SMITH 
WHEELER 
CARSON 
JACK 
NACOGDOCHES 
THROCKHORTON 
YOUNG 
JONES 
KAUFMAN 
STEPHENS 
WI LBARGER 

Median 7 5th 
Difference Percentile 

I * *  3.80 
I ** 4 . 0 0  
I ** 4 . 0 0  
I * *  4.08 
I ** 4.58 

5 . 0 8  I *** 
6 . 0 0  I *** 
8 . 0 8  I ****  
8.88 I ****  
9.08 I *****  
33.00 I * * * * * * * * * * * * * * * *  

35.08 / * * * * * * * * * i * * * * * * *  

-----t----+----+----+---- t-/ /t----t- 

(**R********t*******~******/ /t*tt*ú* 9 2 . 0 f l  

10 20 30  40  58 80  98 

Median of Difference over Background 

2 6 . 8  
1 4 . 0  
4 3 . 0  

8 . 0  
9.8 

56.0 
5 8 . 0  
29.5 
43.3 
94.0 
4 5 . 0  
8 2 . 5  

2 5 3 . 3  
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Table 9 

Liedis: Difference Over Background by county 
L-.;uenced by Increasing Median Difference 

í!4ic:o-Rens/Hr1 

Texas Central/Western Region 

FACILITY: Gas Processing 

Obsns C o u n t y  

103 
5 
1 
1 

23 
5 
1 

66 
40 
11 
1 
1 

12 
9 
3 
5 
1 

19 
33 

129 
27 
1 

ANDREWS 
BORDEN 
COCHRAN 
COKE 
CROCKETT 
CULBERSON 
DAWSON 
ECTOR 
HOCKLEY 
HOWARD 
KENT 
LOVING 
MARTIN 
PECOS 
REAGAN 
REEVES 
UPTON 
WARD 
VI NKLER 

CRANE 
MIDLAND 

Y OAK un 

l 

Median 7 5%” 
Difference Percentile 

0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0.0 
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
8 . 0  
3 . 0  
8 . 7  

0 . 0  
0 . 0  
0 . 0  
0 . 0  

1 4 . 0  
0 .5  
0 . 0  
2 . 5  
0 . 2  
0 . 0  
0 . 0  
0 :0 
0.0 
0.0 
0.0 
2.5 
0.0 

73.0 
0.0 
9.0 
69.0 

8 . 7  

Median of Difference over Background 
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Table 9 (Continued) 

liedian Difference Over Background by County 
Sequenced by Increasing Hedian Difference 

(Micro-Rems/Hr) 

Texas Central/Western Region 

FACILITY: Production 

Obsns County 

1101 ANDREWS 
63 BORDEN 
88 COCHRAN 

176 COKE 
2 6 5  CRANE 
278 CROCKETT 
111 CULBERSON 
1 1 9  DAWSON 
502 ECTOR 

1 8 1  FISHER 
297 GAINES 
19 GARZA 

342 GLASSCOCK 
187 HOCKLEY 
413 HOWARD 
48 IRION 
9 9  LOVING 
44 MARTIN 

149 MIDLAND 
1 4  NOLAN 

309 PECOS 
88 REAGAN 
98 REEVES 
2 1  RUNNELS 
2 1  SCHLEICHER 
52 SCURRY 
13 TAYLOR 
3 TERRELL 

14 TOM GREEN 
15 VAL VERDE 

13 EDWARDS 

243 WARD 
126 WINKLER 

1201 YOAKUM 
149 UPTON 

4 KENT 
4 MITCHELL 

I 

I 

Median 75th 

Difference Percentile 

0 . 8  
8 .0  
0 . 0  
9 . 0  
0 . 0  
8 . 0  
0 . 0  
0 . 0  
0 . 0  
O.a 
0 . 0  
0 . 0  
0 . 0  
a . O  
8 . 0  
0 . 0  
8 . 8  
0.0 
9 .8  
0 . 0  
0 . 0  
0 . 0  
0.0 
8 . 8  
0 .0  
a . 0  
a . O  
a . O  
O . a  
0 .0  
a.O 
a . 0  
a . a  
8 . 0  
4.8 
6 . 5  

/******t****t**** 252.4 
/-+---+---+---+-- 
180 208 228 240 

1.0 
0.0 
0.0 
5.0 
3 . 0  
1 . 3  
8 . 0  
0 . 0  
3 . 6  
0 . 0  
1.0 
4 . 5  
8 . 0  
0 . 0  
9 . 0  
2 . 0  

11.8 
1 . B  
a.O 

1 1 . 0  
10 .0  
1 3 . 0  

7 . 0  
8 . 0  
0 . 0  
0 .0  
0 .0  
3 . 0  
8 . 0  
9 . 3  
O . a  
6 . 0  
6 .0. 
0 . 0  

28.5 
21.4 
267.0 

Hedian of Difference over Background 
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Table 10 

Median Background by County 
Sequenced by Increasing Median Difference 

(Micro-Rems/Hr 1 

Texas Coastal Crescent 

Obs 

93 
79 

1 0 2  
10  

173 
1 4  
3 3  

104 
47 
15 
9 5  

182 
114 

63 
89 
9 5  

183  
3 3  

9 
26 
3 2  
36 

195 
3 1  

134  
17 
75 

5 
72 

245 
13  
18 
19 

6 
1 
9 

46  
9 

45 

County 

BRA2 OR I A 
JEFFERSON 
WILLACY 
CAMERON 
CALDWELL 
KARNES 
GALVESTON 
HARDIN 
LIBERTY 
SAN PATRICIO 
BROOKS 
CHAHBERS 
HARR1 S 
JACKSON 
KENEDY 
K L E BERG 
MONTGOMERY 
NUECES 
POLK 
ZAPATA 
JIM WELLS 
BURLESON 
COLORADO 
FRIO 
HIDALGO 
STARR 
WALLER 
WHARTON 
FORT BEND 
L A U C A  
ATASCOSA 
DUVAL 
MATAGORDA 
REFUGIO 
JIM HOGG 
ORANGE 
AUSTIN 
CALHOUN 
MCHULLEN 

I 
l *  
I *  
I ** 
1 ****** 
I ******** 
I ******** 
I ******** 
I * *******  
I * * * * * * * * *  
I * * * * * * * * *  
I********** 
I********** 
IR********* 
I********** 
I********** 
I********** 
I********** 
1 * * * * * * * * * *  
I********** 
I*******?** 
I * * * * * * * * * * *  
I************ 
I************ 
I * * * * * * * * * * * *  
I************ 
/*******i**** 

(************ 
i************ 
I*****ttttt*** 
I**?********** 
I************** 
I**************  
I************** 
i*ttt*x***tt**t 
I * * * * * * * * * * * * * * * *  

J***************** 
I*******t********** 
. . . . . . . . . . . . . . . . . . . . .  

I * * T * * * * t * * t t * * i *  

----+---+---t---+---+---+---t---t---+-- 

2 4 6 8 10 12 14 16 

7 5 t h  
Median Percent i l e  

8 . 3 0  

0.98  
0 .70  

2 . 9 0  
3 .90  
3 . 9 5  
4 .80  
4 . 0 8  
4 .50  
4 . 5 0  
5 . 0 0  
5 . 0 0  
5 . 0 0  
5 . 0 0  
5 . 8 0  
5 .  80 
5 . 0 0  
5 .00  
5 . 8 0  
5.ûO 

. 5 . 5 0  
6 . 0 0  
6 . 0 0  
6 . 8 0  
6.88 
6 . 0 0  
6.00 
6 .88  
6 .58  
6 . 5 0  
7 .00  
7 .88  
7.00 

8.00 
8.80 
8.50  
9 . 8 0  
10.00 

7 .08  

5 . 0  
8 . 8  
6 . 8  
2 . 9  
4 . 2  
5 . 0  
6 . a  
4 . 9  
5 . 5  
4.5 
5.0 
6 .8  
6 . 0  
6 . 0  
5 . 0  

5 . 0  
5 . 0  

5 . 0  
6 . 0  
6 . 5  
6.0 
6 .0  
6 . 0  
6 . 0  
9 .0  
6 . 5  
8 . 0  
6 . 5  
8 .0  
7 . 0  
8 .0  
7 .8  
8.0 
8.0 
9 . 0  
9 . 0  
10.0 

7 . 8  

6.8 

Median of  B a c k g r o u n d  Reading 
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Table 11 

Median Background by County 
Sequenced by Increasing Median Difference 

!?íicro-Remc/Hrl 

Texas Northern Crescent 

Obs County  

77  
39 

3 
6 1  
58 
1 2  
6 5  
3 5  

344 
2 4  
84  
57  
1 2  

3 4 8  
76  
8 0  
5 6  

327 
947 

22 
2 4  
62  
35  

209 
2 

1 2 1  
38 

223 
35 

101 
1 3 2  
33 

VAN ZANDT 
WISE 
WI LBARGER 
Ti TUS 
FREESTONE 
JONES 
THROCKMORTON 
WHEELER 
RUSK 
HASKELL 
SHACKLEFORD 
STEP HENS 
UPSHUR 
WOOD 
YOUNG 
CHEROKEE 
COOKE 
GRAY 
GREGG 
HEHPHI LL 
HOUSTON 
KING 
MARION 
MONTAGUE 
RAINS 
STONEWALL 
ANDERSON 
GRAYSON 
HARRISON 
HUTCHINSON 
PANOLA 
SHITH 

I 
I **** 
I ********  
I **********  
I * * * * * * * * * *  
I * * * * * * * * * * * *  
I * * * * * * * * * * * *  
I * * * * * * * * * * * *  
I * * * * * * * * * * * *  
i * * * * * * * * * * * * * *  
I * * * * * * * * * * * * * *  
I * * * * * * * * * * * * * *  
I * * * * * * * * * * * * * *  
I * * * * * * * * * * * * * *  
]************** 
( * * * * * * * * * * * * * f  

I**************** 
[ * * * * e * * * * * * * * * * *  
I**************** 
I * * * * * * * * * * * * * * * *  
I * * * * * * * * * * * * * * * *  
I**************** 
I**************** 
)**************** 
I****************  
I**************** 
~******t********* 
I****************** 
I*t*t*tt*t********* 
~**t*t************* 
l i * * * * * * * * * * * * * * * * *  
It***************** 
J*******t********** 

Median 

2 . 0 0  
4 . 8 0  
4 . 8 0  
5 . 2 0  
6 .80  
6 . 8 0  
6 . 8 0  
6 . 0 0  
6 . 8 0  
7 . 8 8  
7 . 0 0  
7 .  B0 
7 . 8 8  
7 . 0 8  
7 . 0 0  
8 . 0 0  
8 . 0 0  
8 . 0 8  
8 . 0 0  
8 . 8 8  
8 . 0 0  
8 . 0 0  
8 . 0 8  
8 . 8 0  
8 . 8 8  
0 . 8 0  
9 . 0 0  
9 . 0 0  
9 . 8 8  
9 . 8 0  
9 . 0 0  
9 . 8 8  

7 5 e h  
Percentile 

2 . 0  
5 . 0  
4 . 8  
5.5 
7 . 8  
6 . 0  
7.8 
6 . 8  
8 . 0  
7 . 8  
8 . 0  ' 

1 0 . 0  
0 . 0  
8 . 0  
7 . 0  
9 . 0  
8 . 8  
9 . 8  
9 . 0  
9 . 8  
8 . 0  
0.3 

1 8 . 0  
1 0 . 8  

9 . 8  
9 . 0  
9 . 0  

1 0 . 0  
1 4 . 8  

9 . 0  
1 0 . 0  

9 . 0  

Median of  Background Readings 
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Table Il (Continuedl 

Median Background by County 
Sequenced by Increasing Median Difference 

(Micro-Rems/Hr) 

Texas Northern Crescent 

Ob5 County 

34 
53 

19 7 
13 
4 4  

223  
32 
6 1  

278 
2 3  
28 

104 
5 

9 7  

BAYLOR 
FOARD 
FRANKLIN 
KAUFMAN 
NACOGDOCHES 
ROBERTS 
WICHITA 
CARS ON 
HANSFORD 
HARTLEY 
LIPSCOMB 
OCH I LTREE 
S HERMAN 
JACK 

. . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . .  
I******************** 
. . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . .  
i * * * * * * * * * * * * * * * * * * * * * *  

. . . . . . . . . . . . . . . . . . . . . . . . .  
~ * * * * * * * * * * * * * * * * * * X * * * * *  

~ * * * * * * * * * * * * * * * * * * * * * * X * * *  

i************************ 

----t---+---+---+---+---+---+---+---t---t--- t- 
2 4 6 8 18 1 2  1 4  1 6  18 

7 5 + ”  
Median Percentile 

? 0 . @ 0  
10. 00 
10 .00  
10.00 
10.00 
10.00 

11.00 
11.00 
11.08 
12. 08 
12.00 
12.00 
13.08 

10. a0 

1 4 . 0  
1 8 . 0  
10.8 
18.0  
1 3 . 0  
1 3 . 0  
1 3 . 8  
1 5 . 0  
1 2 . 0  
1 1 . 0  
1 4 . 3  

. 1 2 . 8  
1 2 . 5  
1 6 . 8  

Median of Background Reaàings 
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Obs County 

1 4 7  HOCKLEY 
5 KENT 

l? EDWARDS 
40 IRION 
1 4  TOM GREEN 

159 WI NKLER 
1 3 3 0  YOAKUM 
1 2 0 4  ANDREWS 

2 9 2  CRANE 
301  CROCKETT 
119 DAWSON 
568 ECTOR 
297  GAINES 
100 LOVING 

3 TERRELL 
15 VAL VERDE 
89 COCHRAN 

116 CULBERSON 
4 2 4  HOWARD 

5 MARTIN 
103 REEVES 
2 6 2  WARD 
68 BORDEN 

181 FISHER 
19 GARZA 

150 MIDLAND 

318 PECOS 
4 MITCHELL 

2 1  RUNNELS 
21 SCHLEICHER 
1 3  TAYLOR 

342  GLASSCOCK 
1 7 7  COKE 
14 NOLAN 
9 1  REAGAN 
5 2  SCURRY 
150 UPTON 

T a b l e  12 

Median Background by County 
Sequenced by Increasing Median Difference 

I Micro-2ems/Hr 1 

Texas Centra!/Western Region 

I 
I *  
I * *********  
I********** 
I * * * * * * * * * *  
I********** 
I **********  
I * * * * * * * * * *  
I * * * * * * * * * * * *  
I * * * * * * * * * * * *  
I * * * * * * * * * * * *  
I * * * * * * * * * * * *  
I * * * * * * * * * * * *  
I * * * * * * * * * * * *  
I * * * * * * * * * * * *  
I************  
I * * * * * * * * * * * *  
I * * * * * * * * * * * * * *  
I * * * * * * * * * * * * * *  
I * *************  
I************** 
I * * * * * * * * * * * * * *  
I ************** 
I * * * * * * * * * * * * * * * *  
I**************** 
I**********%***** 
I**************** 
]******i********* 

I**************** 
I * * * * * * * * * * * t * t n t  
I***:************ 
J*ttt*****t****** 

I****************** 
I*tt***t*t*t*****t*** 
( X * * t t * * X * * t * * * * * * * * t  

. . . . . . . . . . . . . . . . . . . . .  
]******************** 
jt*******t********t** 
- - - - + - - - + - - - + - - - ~ - - - ~ - - - + - - - + - - - ~ - - - + - - -  +- 

2 4 6 a 10 12 1 4  1 6  i a  

Median 

0 . 4  

5 . 0  
5 . 0  
5 . 0  
5 . 8  
5 . 0  
6 . 0  
6 . 0  
6 . 0  
6 . 0  
6 . 0  
6 . 0  
6 . 0  
6 . 0  
6.0 
7.8 
7.8 
7.0 
7 . 0  
7 . 0  
7 . 0  

8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
9.0 
10.0 
10.0 
10.0 
10.0 
18.8 

4 . 8  

8 . 0  

7 5 t h  
Percentile 

5.0 
5.8 
5.0 
5.8 
5.3 
6.0 
5.0 
7.0 
8.8 
7.0 
7.0 
7.0 
6.0 
7.0 
'6.0 
7.0 
8.8 
8.0 
8.0 
8.8 
8.0 
8.0 
9.0 
9.0 
8.0 
9.0 

12.5 
9.0 
8.8 

10.0 
8.0 

10.0 
10.0 

10.0 
10.0 
1 0 . 0  

1 0 . e  

Median of Background Readings 
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Appendix 1 

Statistical Data by Facility arìd Equipment 
Difference Over Background 

(flicro-Rems/Hr 1 

Texas 

Equ i pme n t No Average Maximum Minimum 25 t Htdian 75 % 

Gas Proc essinu Facilities 

COHPRESSOR 
CRY0 UNIT 
DEHYDRATOR 
FRAC TOVER 
INLET SCRUBBER 
flETER 
OTANK 
REFRIGERATION 
SWEETENER 
OTHER 
OPUflP 
BOTTOMS PUMP 
PTANK 
PRODUCT LINB 
PPUHP 
REFLUX PUMP 

167 
33 

184 
128 
228 
37 
112 
79 
128 
185 
182 
14 
26 
52 
42 
67 

Production Fa c i 1 it ica 

FL I NB 
flANIFOLD 
HETER 
OTHER 
PuHe 
SEP 
STANK 
SUUP 
VRU 
WINJ 
WOTHER 
WROD 
H/T 
YLINE 
WANK 

1109 
1137 

55 
808 
646 
3513 
2898 
132 
58 
44 
2 

6 51 
994 
81 

1538 

3.538 
96.488 
2 538 
18.835 
4.185 

18.678 
16.875 
13.816 
2.178 

19.336 
93.677 
22.393 
29.131 
44.610 

119.852 
287.987 

14.3919 
io. 1551  

8.1897 

6.2364 
22.8115 

23.9209 
6.1435 

17.3864 
8.0897 
27.1591 
8. 8888 
6.8214 
28.4487 
57.4899 
28.7886 

498.8 
2985.8 
88.8 
395.8 
387.8 
243.8 
193.0 
153. 8 
185.8 
995.8 
1391.0 
125.5 
241.8 
588.0 
1041. 8 
2985.8 

628 
1189 

92 
3785 
985 
4120 
983 
748 

3 
285 

8 
737 
3391 
79 3 
2498 

8 
8 
0 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
0 
8 

8 
8 
8 
8 
8 
8 
8 
0 
8 
8 
8 
8 
8 
8 
8 

8.8 8.08 8.860 
0.8 8.80 2.808 
8. 8 8.08 2.088 
8 . 8  8.00 3.758 
8.8 8.88 8.975 
8.8 8.88 4.258 
8.8 8.88 13.280 
8.8 0.08 3.880 
8.8 8.08 8.808 
0.8 1.m 18.560 
0.0 7.75 78.750 
8.8 18.58 23.888 
1.8 11.50 26.580 
8.8 12.58 58.758 
3.0 31.08 89.508 
8.4 65.80 295.888 

8 
8 
8 
8 
8 
0 
8 
8 
8 
8 
8 
0 
8 
8 
0 

8 
8 
8 
a 
0 
8 
8 
0 
8 
8 
8 
8 
1 
2 
3 

8.88 
8.95 
3.88 
2.88 
1.88 
6.88 
2.80 
2.88 
8.88 

18 58 
8.H6 
1.88 
6.08 
58.80 
12.88 
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Appendix 2 

S t a t i s t i c a l  Data on Median Difference over Background 
By Facility and County 

(tficro-Rems/Hr 1 

T e x a s  

E' AC I L I TY 

GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
Ge 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 

COUNTY 

ANDREWS 
BORDEN 
BRAZORI A 
CAMERON 
COCHRAN 
COKE 
COLORADO 
CROCKETT 
CUL BERS ON 
DAWSON 
ECTOR 
GALVESTON 
GRAY 
HARDIN 
HOCKLBY 
HOWARD 
KENT 
LAVACA 
LI BBRTY 
LOVING 
MARTIN 
MATAGORDA 
MONTAûüB 
HONTGOHERY 
ORANGE 
PANOLA 
PECOS 
REAGAN 
REEVBS 
SMITH 
UNRBPORTED 
UPTON 
VAN ZANDT 
WARD 
W I C H I T A  
UXNKLER 
WOOD 
YOAKUtf 
ZAPATA 
ANDERSON 
CHEROKEE 

NO AVERAGE nuxnutf n r m u n  
183 8.168 

5 0.088 
21 8.181 
10 1.328 
1 8.088 
1 0.988 

150 18.689 
23 8.783 
5 8.288 
1 8.800 
66 47.753 
1 8.888 
13 0.880 
3 0.908 
48 8.187 
11 0.808 
1 8.088 

7 0 .471  
1 8.008 
12 5.167 
2 6.886 
5 9.860 

20 15.558 
6 2.167 
2 8.980 
9 5.733 
3 9.000 
5 1.808 
8 3.258 
58 6.221 
1 0.088 
66 8.432 
19 37.053 
1 B.088 

33 0.409 
95 3.376 
129 16.628 
12 0.098 
4 9.758 

17 1.529 

34 2.2a2 

5.5 
0.9  
2.2 

13.2 
8 . 8  
0.8 

194.0 
62.8 
1.8 
8 . 0  

820.8 
0 .e 
8.0 
8.0 
2.6 
0 .e 
0.0 

25.5 
1.3 
0 .e 
43.8 
8.0 
0.0 

145.8 
12.8 

8 .a 
51.6 

8.0 
4.0 
19.8 
96.0 

8.0 
23.8 

193.8 
8.8 
4.5 

98.8 
771.8  

8.8 
2.8 
4.0 

8 
0 
8 
0 
B 
0 
0 
0 
8 
0 
8 
0 
0 
0 
8 
0 
8 
0 
8 
0 
0 
0 
8 
0 
8 
0 
0 
8 
8 
8 
8 
0 
8 
0 
B 
8 
0 
0 
0 
0 
1 

PCTZS EIEû 

8.00 8.86 
a.0a a.e0 
0.00 0.80 
0.00 0.80 
9.00 0.00 
8 . 8 8  0.89 
B.88 B.BB 
0 .08  0.00 
8.00 9.06 
8.80 8.00 
8 . M  9.00 
8 . 8 8  8.00 
8.90 0.60 
8.00 0.89 
0 .80  0.08 
8 . 0 8  8.00 
0.00 0.00 
0.89 8.00 
0.80 0.00 
8.00 8.00 
0.60 0.0a 
8 .06  0.00 
8.00 0.09 
9 .08  0.80 
8 . 8 0  8.00 
8.00 0.00 
8.80 8 . 0 8  
0.0O 0.00 
0 . w  0.00 
0.08 0.80 
8 . 8 0  0.00 
0.06 8 .80  
8.00 8 . 8 0  
0.00  0.80 
9.88 8.06 
0.00 0 . 8 8  
0.00 0 . 0 0  
8.98 B.8B 
0 .08  8 .60  
0.00 8.50 
1.09  1.08 

PCT7 5 

B.09 
B.90 
0.80 
a . O O  
9.0B 
0.80 
2 .08  

14.80 
0.50 
0 .80  
2.50 
0.90 

0.90 
0.15 
0.80 
8.00 
0.00 
1.30 
9.00 
8.00 
0.00 
0.00 
0.00 
3.75 
0.84 
0.00 
8.80  
2.5a 
4.75 
5.25 
0 .00 
0.00 
73.00 

0.B0 
0.88 
0.40 
9.86  
0 . B 0  
1 . 7 5  
1.80 

8 . u  
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Appendix 2 (Continued) 

Statistical Data on  fledian Difference over Backutound 
By Facility and County 

(Mi cro-Rems /Hr 1 

Texas 

F A C I L I T Y  COUNTY NO AVERAGE HAXXMUM MINIMUM PCT25 HED PCT75 

GP 
GP 
GP 
GP 
GP 
GP 
np 
GP 
GP 
GP 
GP 
GP 
GP 
GP 
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 

FORT BEND 
FREESTONE 
GRAY SON 
SHACKLEFORD 
SHERMAN 
HARR I SON 
GREOG 
WALLER 
CRANE 
HANSFORD 
MARION 
OCHI LTREE 
RUSK 
AUSTIN 
HARR1 S 
SAN P A T R I C I O  
CHAMBERS 
NACOGDOCHES 
STEPHENS 
HI DLAND 
CARSON 
KARNES 
JONES 
JACKSON 
JIM WELLS 
BROOKS 
REFUGIO 
KENEDY 
KLEBERG 
CALHOUN 

ANDERSON 
ANDREWS 
AUSTIN 
BORDEN 
BRAXORI A 
BURLESON 
CALDWELL 
COCHRAN 
COKE 
COLORADO 
COOKE 

7 
1 
28 
38 
3 

10 
10 
31 
27 
40 
2 

10 
53 
1 
27 
2 
12 
5 
45 
1 
29 
3 
1 

18 
6 
9 
4 
3 
56 
4 

iû. 286 
2.143 
3.893 

60.879 
1. 000 
1.650 
1.880 

187.161 
31.259 

117. 888 
3. 880 
2.688 
4.679 
4.080 

242.852 
4.200 

114.080 
82.000 
17.178 
8.700 

148.483 
13.200 
18. 800 
50.172 
122.388 
121.111 
281.750 
117.667 
196.786 
151.758 

55.0 
4.8 
31.0 

886.0 
2.8 
7.8 
4.0 

1391.0 
144.0 

2985.8 
3.8 
4.0 
54.0 
4.0 

2495.8 
8.4 

490.0 
387.8 
168.0 
8.7 

2985.0 
13.2 
18.8 

254.6 
319.1 
495.8 
593.8 
191.8 

1145. 0 
243.8 

34 0.529 2.8 
1101 3.389 494.0 

45 1.578 12.0 
63 2.816 81.8 
72 1.350 18.0 
36 8.833 4.0 
173 0.534 33.5 
88 0.375 8.0 

176 14.290 498.8 
45 1.178 20.0 
56 8.232 172.8 

0 
0 
0 
0 
0 
0 
8 
8 
0 
0 
3 
1 
0 
4 
8 
a 
8 
8 
0 
8.7 
8 .0  

13.2 
18.0 
1.3 
9.4 

23.0 
63.8 
81.0 
25.0 
78.0 

0.80 1.80 
1.00 1.88 
8.88 1.08 
8 .00  1.00 
0.80 1.00 
9 . 0 0  1.75 
8.75 2.00 
0.00 2.00 
8.80 3 . 0 8  
8.80  3.00 
3 . 0 8  3 . 0 0  
1.75 3 . 0 0  
0.80 3.00 
4.80 4.88 
0.08 4 .08  
0.08 4.20 
1.25 6.00 
2.88 7.08 
1 .00  7.00 
8.70 8.78 
0.08 10.88 

13.20 13.28 
18.88 18.80 
11.80 30.40 
16.67 49.70 
27.88 65.8% 
64.25 75.50 
81.80 81.0B 
65.00 118.08 
88.N 143.08 

14 .88  
4 . 8 0  
2 .08  

45 .00  
2 .00  
2 . 0 0  
3 . 0 0  

241.00 
69.88 
52.75 

3 . 0 0  
3.25 
4.80 
4.80 

100. 000 
8.400 

267.750 
199.560 
16. 880 
8.708 
43.500 
13.208 
18.000 
61.800 
294.875 
165.880 
465.580 
191.000 
195. 080 
224.25% 

0.0 a.OO 
0.0 0.80 
0.0 8.00 
0 .0  0.08 
0.8 8.80 
O.a 0.00 
8 .0  0.8B 
0.0 8.80 
0 . 0  0.89 
O.a 8.00 
0 . 0  8.80 

0.00 1.800 
0.00 1,808 

1 0.00 3.000 
0.80 0.800 
@.Be 8.000 
0.88 1.750 

I 0.00 0.350 
0.09 8.008 

1 0.80 5 . 0 0 0  
8.08 0 . 8 0 0  

1 0.08 4 . 7 5 0  
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Appendix 2 (Continued) 

Statistical Data on Median Difference over Background 
By Facility and County 

(tíicro-Rems/Hrl 

Texas 

FACI LI T Y  

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 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 

PROD 

COUNTY 

CRANE 
CROCKETT 
CUL BERS O 
DAWSON 
DUVAL 
ECTOR 
EDWARDS 
FISHER 
FOARD 
FRIO 
GAINES 
GARZA 
GLAS SCOCK 
GRAY SON 
G R E G  
HARDI N 
HARR1 SON 
HASKELL 
HBWHILL 
HOCKLEY 
HOWARD 
IRION 
JEFFERSON 
KING 
LAVACA 
LIBERTY 
LSPSCOIIB 
LOVING 
MRTIN 
HC?fULLEN 
HIDLAND 
HONTAGUE 
NOLM 
PECOS 
RAINS 
REAGAN 
REEVES 

NO 

265 
278 
111 
118 
18 
582 
13 
181 
53 
31 

29 7 
19 

342 
19 5 
9 37 
181 
25 
24 
22 
107 
413 

40 
79 
62 

211 
40 

99 
44 
45 
149 
284 
14 
309 

3 
88 
98 

28 

AVERAGE MAXIHUH 

4.150 
7.335 
1.180 
0.703 
5.278 
3.956 
0.077 
2.465 
2.604 
1.968 

1.853 
6.132 
28.318 
1.984 
3,076 
5.549 
3.625 
36.591 
1.274 
4.778 
28.800 
2.329 
0.677 
0.408 
1.622 
8.088 
11.586 
1.845 
1.556 

46.423 
34.488 
9.286 
48 345 

8 888 
59.375 
10.969 

4.785 

143.0 
342.0 
52.8 
2S.Q 
24.0 
115.0 
1.0 
37.0 
58.0 
34.8 
92.8 
17.0 
898. 8 
989.0 

38.7 
186.0 
39 .e 

392.0 
27.0 
392.0 
744.0 
54.3 
12.8 
18.7 
24.9 
138. 8 
241.0 
19.0 
42.8 

748.0 
1186.0 
60.0 

4120.0 
0.0 

2490. 8 
362. 0 

87.8 

MINIHUH PCT25 

0.0 
a.II 
0.0 
0.0 
0.8 
8.0 
8.0 
0.0 
0. 8 
0.8 
0.0 
8.0 
a.O 
a . O  
8.B 
0.8 
8.0 
0.8 
O.u 
0.8 
0.0 
0.8 
8.8 
0.0 
8 . 8  
8 .0  
0 .0  
0.0 
8 . 0  
u.O 
8 . 8  
O . B  
0 . 0  
0.8 
8.0 
8.0 
O.a 

0.000 
B .  BB8 
8 .  008 
0 .000 
0 .  808 
u. 000 
a. 088 
0.000 
6.  000 
8 .  008 
0.008 
0 .000 
0 . 0 0 8  
0.  608 
8 .  880 
0 080 
0.000 
u. 000 
8 .  e00 
0.009 
8 .  880 
8 .880  
8 .  060 
0 .080 
8 ,  000 
8 .  088  
0.800 
0.000 
U.080 
e. 008 

0 . 0 8 8  
0 .008  
ta, BU0 
0.08B 
e .  BU0 

0 .  gee 

47. Beg 

HED PCT75 

0 . 0  3.0166 
8.8 1.250 
0 . 0  0 . 0 9 0  
8.8 9.u00 
0.0 13.800 
9.0 3.625 
B.8 0 . 8 9 8  
0.0 1.9a0 
8 . 0  B.008 
0.0 0 . @ 0 0  
8.8 4.500 
0.8 0.080 
8 . 8  8.000 
0.0 21.000 
0.0 2.800 
8 . 8  3.158 
0.0 2.080 
0.8 0.758 
0 . 8  0.800 
U.8 0.888 
8 . 0  2.000 
8.U ll.BB8 
9.0 2.288 
0.8 8..000 
8.0 0.000 
0.0 0.825 
8.0 1.080 
0.8 1.000 
0 .6  0.08 
8.0 0.08  
8.8 11.08 
8.0 3.08 
0.8 10.08 
8.8 13.80 
0.0 8 . 0 6  
0 . 8  7 . 8 8  
8 . 8  2.88 

-217- 
                                      
                                         
                                      
                                         

Copyright American Petroleum Institute 
Provided by IHS under license with API

Not for ResaleNo reproduction or networking permitted without license from IHS

-
-
`
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



Stat ist ical  

F A C I  L I  TY COUNTY 

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 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 

RUNNELS 
RUSK 
SAN P A T R I C I O  
S C H L E I C H E R  
SCURRY 
STARR 
STONEWALL 
TAYLOR 
TERRELL 
TI TUS 
TOM GREEN 
UNREPORTED 
UPSHIUR 
VAL VERDE 
VIUI EANDT 
WALLER 
WARD 
V I  NKLBR 
WOD 
YOAKW 
ZAPATA 
HOUSTON 
BAYLOR 
CHEROKEE 
FREBSTOIB 
HUSFORD 
HUTCHINSON 
KARIES 
HOITGû)[BRY 
P U O L A  
PRANKL I N 
H A R R I S  
HARTLEY 
UARION 
O C H I L T R E B  
SHACKLEFORD 
SHER?íAN 
W I C H I T A  
WISE 
JACKSON 
ROBERTS 

A p p e n d i x  2 ( C o n t i n u e d )  

By Facility and County 
( M i c r o - R e m s / H r f  

D a t a  on Median D i f f e r e n c e  over B a c k g r o u n d  

Texas 

NO 

21 
291 
13 
21 
52 
17 

121 
13 
3 
61 
14 
388 
12 
15 
11 
44 

243 
126 
245 
1201 
14 
24 
34 
63 
5 1  
238 
101 
11 

163 
130 
197 
87 
23 
33 
94 
46 
2 
31 
39 
45 

223 

AVERAGE HAXIHUH 

0,095 
1.637 
8 .  331 
0.895 
8 .  673 
10.941 
5,174 
1.462 
8 .  800 
2.092 
4.429 

14.060 
8 .  808 
8 .  888 
8 .  364 
30.318 
35.412 
18.097 
15.437 
0.752 
1.071 
8.583 

ill. 735 
3.635 
4.9û2 
4.058 
6.040 
7.691 
9.963 
9.323 

29.838 
5,345 
2.565 
46.939 
2.234 
19.478 

2.008 
47.781 
5.385 
6.396 

79.377 

-218- 

2.8 
184.8 

2.3 
2.0 

15.0 
59.0 

172.0 
5.0 
8.0 
48.3 

451. û 
0.0 
8.B 
1.Q 

541.0 
2992.8 
244.8 
793.0 
95.8 
10.0 
3.8 

60.0 
64.9 
240.0 
67.8 
29.4 
394. O 
266.0 

2189. O 
- 75.0 
14.Q 
990.0 

5.0 
213.8 
2.0 

387.8 
165.8 
74.0 

1984.0 

28.8 

2386. g 

HI N I  HUH 

0 
8 
0 
0 
0 
0 
0 
0 
0 
8 
8 
8 
8 
8 
0 
0 
0 
0 
0 
0 
0 
0 
8 
0 
a 
0 
8 
0 
0 
8 
8 
8 
0 
8 
a 
8 
2 
8 
8 
0 
8 

PCTI 

0.08 
0.08 
0.0B 
8.BB 
8.00 
0.0B 
8.00 
6.00 
8.08 
8.00 
9.09 
8 . 8 0  
8.00 
8 . 0 8  
8.@0 
8.00 
0.80 
8.00 
0.08 
8.00 
8.90 
8.09 
8.09 
0.08 
6.09 
1.00 
8.80 
1.00 
0.ao 
8.00 
0.00 
8.BO 
1.88 
0.00 
1.75 
8.75 
2.80 
9.88 
8 . 0 8  
1.88  
8.88 

!5 P E D  P C T 7 5  

I 8.0 8.80 
I 0.0 8.00 
I 0.8 8.35 
I 0.0 8.80 
I 8 . 8  8 . 8 8  
I 8.0 18.50 
I 8.0  1.88 
I 0.0 3 . 8 8  
i 8.0, 0.80  
1 8.0 0.00 

8.8 9.25 
I 0.0 3.08 

0.0 0.86  
' 0.0 0.08 

8 . 8  1.80 
8 . 8  5.08  
0.0 6.00 
0.0 6.08 
0.0 3.88 

1 0.0 0.00 
0.0 0.80 
8.5 1.08 
1.0 26.80 

1 1.0 2.08 
1.8 4.88 

I 1.0 3 .88  
1.0 9.80 

I 1.0 16.58 
1.0 6.81 

1 1.0 5.80 
2.0 10.09 

1 2.8 8.80 
2.8 2.08 

1 2.8 18.58 
2.0 3 . 8 8  

I 2.0 7.25 
2.0 2.00 
2.8 67.00 
2.8 4.00 
3.0 5.00 
3.0 26.80 

                                      
                                         
                                      
                                         

Copyright American Petroleum Institute 
Provided by IHS under license with API

Not for ResaleNo reproduction or networking permitted without license from IHS

-
-
`
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



A p p e n d i x  2 ( C o n t i n u e d )  

S t a t i s t i ca l  Data on Median Difference over B a c k g r o u n d  
By Fac i l i t y  and C o u n t y  

( M i c r o - R e m s / H r )  

Texas 

F A C I L I T Y  COUNTY NO AVERAGE HAXIHUH NINIHUH PCT25 NED P C T 7 5  

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 
PROD 
PROD 
PROD 
PROD 
PROD 

GRAY 314 42.911 
ORANGE 3 4.008 
SMITH 25 23.320 
UPTON 149 84.360 
WHEELER 35 4.343 

V I  LLACY 102 32.563 
CARSON 32 9.812 
GALVESTON 32 25.953 
JACK 97 220.918 
NACOGDOCHES 39 49.56 4 
VHARTON 5 18.200 
C H M B E R S  178 63.801 
UENT 4 9.275 
UATAGORDA 17 30.294 
POLK 9 9.333 
THROCKHORTON 65 33.169 
Y OüNG 
J O N E S  
FORT BBND 
HIDALGO 
J I H  HOGG 
K A U F W  
STEPHBNS 
RBPUGI O 
BROOKS 
NUECBS 
JIM V E L U  
KENEDY 
KLBBBRG 
ATASCOSA 
CALHOUN 
VI LBARGER 
MITCHELL 

76 46.763 
11 69.364 
65 72.508 

134 41.726 
1 15.000 
13 76.462 
12 69.917 
2 44.500 
86 70.884 
33 90.788 
26 94.846 
86 116.267 
39 123.308 
13 78.469 
5 141.000 
3 129.633 
4 250.500 

3391.0 
7.0 

101.8 
2288.0 

14.8 
581.0 

194.0 
3785.0 
401 0 
22.8 

3496.0 
24.2 
113.0 
24.0 

415.0 
350.8 
294 I 0 
592.0 
374.0 
15.0 
648.9 
250.0 
46.0 
396.0 
445. O 
494.8 
628.1 
493.0 
341.0 
391.0 
253.3 
272.0 

59.8 

0.0 
0.0 
0 .0  
0 .0  
8 . 0  
0 . 8  
0 .0  
0 .0  
0.0 
0 . 8  
5.0 
a . a  
O.a 
0.0 
2.0 
0.0 
0.0 
1.0 
0 .0  
0.0 
15.0 
0.0 
0.0 
43.0 
11.0 
15.8 
24.9 
4.8 
20.0 
0.0 
41.0 
43.6 
226.0 

0.00 

0.00 
0.00 
0 .00  

0. 000 
0.850 
8. 000 

5.000 
a .  B00 
8.000 
1.500 
4.00% 
2.000 
2.000 
1.000 
5.000 

15 000 
S .  580 
20.725 
43 800 
29.500 
30 ,800 
34.750 
34.588 
50.000 
0 .gee 
41.000 
43.608 
232.500 

1 . ~ 0  

1.75~ 

2 . ~ 0 0  

0 . ~ 0 0  

4.0 14.00 
4.0 7 .80  
4.8 43.00 
4.0 28.58 
4.0 8.00  
4.10 25.175 
4.50 9.750 
5.00 31.625 
5.00 56.000 
6.00 50.000 
6.00 i7.500 
6.10 25.250 
6.45 21.375 
7.00 50.000 
7.81 15.000 
8.04 29.500 
8.00 43.250 
9.08 94.006 
12.00 67.888 
12.50 54,000 
15.00 15.000 
33.00 45.000 
35.00 82.508 
44.50 46.000 
47.00 86.001 
55.00 85.000 
60.08 106.508 
65.08 173.750 
76.00 142.080 
78.00 107.500 
91.08 266.000 
92.88 253.308 
252.00 267.000 
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Appendix 3 

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

Texas 

COUNTY NO AVERAGE 

BRAZORIA 93 2.32151 
HOCKLEY 147 2.17415 
JEFFERSON 79 1.17848 
YI LLACY 102 2.38627 
VAN ZANDT 77 2.90909 
CMERON 10 2.98000 
CALDWELL 173 3.68844 
KARNES 14 3.95888 
GALVESTON 33 3.65152 
HARDIN 104 7.60088 
WISE 39 4.48718 
LIBERTY 47 4.80851 
SAN PATRICIO 15 4.51333 
KENT 5 5.20888 
WI LBARGER 3 4.88888 
BROOKS 95 5.86316 
CHAMBERS 182 4.18846 
EDWARDS 13 S.00800 
HARR1 S 114 5,43860 

JACKSON 63 4.66667 
KENBDY 89 5.44944 
KLEBBRG 95 5.83158 
MONTGOHERY 183 4.88361 
NUECES 33 4.96970 
POLK 9 5.33333 
TOM GRIBN 1 4  5.21429 
VI NKLER 159 4.23899 
YOAKUn 1338 4.74584 
ZAPATA 26 5.08008 
TíTüS 61 5.13443 
JIM WELLS 32 5.15625 
ANDREWS 1294 5,67193 
BURLESON 36 5.95833 
COLORADO 195 6.22564 
CRANE 292 6.54418 
CROCKETT 381 6.13621 
DAWSON 119 6.73958 

IRION 48 5.225811 

MAXIMUM MINIHUM 

8.0 
6.0 

10.0 
9.0 
9.8 
2.9 
5.6 
5.0 

18.8 
25.8 
6.8 
7.4 
5.2 
5.8 
4.8 
6.8 

13.0 
5.0 
7.0 
6.0 
6.9 
9.8 
9.8 
7.0 
5.0 
6.0 
6.8 
7.8 
9.8 
5.0 
6.5 
6.8 

15.0 
6.5 
15.8 
23.0 
11.0 
10.0 

8.3 
0.3 
0.4 
0.3 
2.0 
2.9 
1.3 
2.9 
0.5 
0.8 
3.8 
3.5 
3.9 
4.8 
4.8 
4.8 
0.3 
5.0 
4.8 
5.8 
2.6 
4 .a 
5.0 
3.0 
4.8 
5.8 
5.8 
1.5 
0.3 
5.0 
4.4 
3.5 
1.5 
5.0 
5.0 , 

2.9 
4.8 
5.0 

PCT25 

0.38 
0.40 
0.60 
0.58 
2.88 
2.90 
3.10 
2.90 
8.58 
3.58 
4.00 
3.50 
4.50 
4.88 
4.80 
5.08 
2.08 
5.00 
5.80 
5.80 
3.58 
5.08 
5.98 
4.00 
5.88 
5.08 
5.80 
1.58 
4.08 
5.08 
4.65 
4.25 
5.08 
5.25 
5.88 
5.08 
5.90 
6.00 

MED 

0.30 
0.40 
0.70 
0.90 
2.00 
2.98 
3.98 
3.95 
4.08 
4.80 
4.88 
4.50 
4.58 
4.88 
4.88 
5. 00 
5.08 
5.88 
5.08 
5.00 
5.80 
5.08 
5.88 
5.08 
5.88 
5.80 
5.00 
5.00 
5.00 
5.88 
5.20 
5.50 
6.00 
6.00 
6.00 
6.00 
6.00 
6.80 

PCT75 

S .  000 
5.008 

6.888 
2.088 
2.988 
4.200 
5.888 
6.888 
4.875 
5.008 
5.500 
4. SOO 

4.880 
5.008 
6.088 
5.889 
6 .980 
5.008 
6.088 
5. û08 
7.080 
5.980 
5.880 
6.808 
5.250 
6.808 
5.098 
5.800 
5. 580 
6.000 
7.000 
6. Síid 
6 .  080 
8.000 
7.000 
7.080 

0. ao8 

5. a00 
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Appendix 3 (Continued) 

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

COUNTY 

ECTOR 
FREESTONE 
FRIO 
GAINES 
HI DALGO 
JONES 
LOVING 
STARR 
TERRELL 
THROCKHORTON 
UNREPORTED 
VAL VERDE 
WALLER 
WHARTON 
WHEELER 
FORT BEND 
LAVACA 
RUSK 
ATASCOSA 
COCHRAN 
CULBBRS ON 
DUVAL 
HASKBLL 
HOURD 
MARTI N 
MATAGORDA 
REEVES 
REFUGIO 
SHACKLEFORD 
STEPHENS 
UPSHUR 
WARD 
WOOD 
YOUNG 
BORDEN 
CHEROKEE 

NO 

568 
58 
31 

297 
134 

12 
108 
17 

3 
65 

366 
1 5  
75 

5 
35 
72 

245 
344 
13 
89 

116 
18 
2 4  

424 
56 
19 
183 

6 
84 
57 
12 

262 
348 

76 
68 
88 

AVERAGE 

5.38380 
6.25862 
6.00000 
5.56566 
5.64483 
6.00080 
6.66000 

6.08088 
6.23877 
8.40464 
6.20808 
6.22667 
5.80088 
6.17143 
7.11111 
5.33388 
6.2727 
6.4846 
7.8674 
6.9655 
6 8889 
7.6667 
6.4958 
7.5179 
7 I 8808 
7.3818 
7 .  8888 
7 .a595 

7.0888 
7.1336 
7.1300 
7.3553 
8.8441 
8 2080 

6 .  85882 

8.  0888 

Texas 

WAX1 MUM 

15.0  
7.0 
6 . 0  
7.8 
6 . 8  
6 . 0  
9 . 8  
7 . 8  
6.0 
8 . 8  

6 8 . 0  
7.0 
9 . 8  
7 . 8  
8.0 

12.0 
6.5 

15.8 
9.8 
8.8 
6 .û 
7 . 8  

10.0 
13.0 
15.0 

8.8 
12.0 

7.8 
15.0 
15.0 

8.8 
15.8 
15 .0  
12.8 

3 . a  
10.8 

MInrnun 
1 . 8  
6.0 
6.0 
3.8 
3.9 
6.8 
5.0 
6 . 0  
6.0 
4.8 
4.0  
5.0 
4 . 8  
5.0 
6.0 
4 . 0  
3.2 
1 . 5  
3.9 
6.8 
4.8 
6.8 
7.0 
1.3 
5.8 
5.8 
4.8 
7.8 
8 . 8  
5.8 
6.8 
5.6 
1.6 
5.0 
7.8 
6.0 

PCT25 

2.58 
6.88 
6.88 
5.88  
6.88 
6.08 
6.08 
6.88 
6.08 
5.88 
5.80 
6.88 
5.88 
5.88 
6.88 
5.88 
3.58 
5.28 
4.35 
7.80 
7 .08 
7.88 
7.08 
6.08 
6.00 
7.88 
6.88 
7.88 
6.88 
6.80 
6.08 
6.80 
7.88 
6.08 
7.00 
7.00 

MED 

6.88 
6.80 
6 .80  
6.08 
6.88 
6.88 
6.08 
6.88 
6.80  
6.88 
6.08 
6.08 
6.08 
6.80 
6.88 
6.58 
6.58 
6.8 
7.8 
7.0 
7.0 
7.8 
7.8 
7 .a  
7.8 
7.8 
7 .8 
7 . 8  
7.0 
7.0 
7.8 
7 .0 
7.8 
7 . 0  
8.0 
8.0 

PCT75 

7.00fl 
7.008 
6.800 . 
6.088 
6 .008 
6. BO8 
7.000 
6 .088 
6 .  080 
7. 808 
7.000 
7.000 
9.008 
6.500 
6.008 
8 .  008 
6.580 
8.80 
8.88 
8 .88  
8.00 
7.80 
7 . 7 5  

8.75 
8.08 
8.80 
7 .88  
8.00 

10. 08 

8 .00  
8.00 
7.80 
9.00 
9 .88  

8.80 

8.08 
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Appendix 3 (Cont inued)  

S t a t i s t i c a l  Data on Backqround by County 
(Hicro-Rems/Hr 

Texas 

COUNTY NO AVERAGE MAXIMUM MINIMUM PCT25 HED PCTÎ 5 

COOKE 
FISHER 
GARZA 
GRAY 
GREGG 
HEHPH I LL 
HOUSTON 
JIM HOGG 
KING 
W I O N  
HI DLAND 
HI TCHELL 
HONT AGUE 
ORANGE 
PECOS 
RAINS 
RUNNELS 
SCHLEICHER 
STONE WALL 
TAY LOR 
AUSTIN 
ANDERSON 
CALHOUN 
GLAS SCOCK 
GRAY SON 
HARRISON 
HUTCHINSON 
PANOLA 
SHITH 
BAY LOR 
COKE 
FOARD 
FRANKL 1 N 
K A U F W  
MCèfULLEN 
NACOGDOCHES 
NOLAN 
REAGAN 
ROBERTS 
SCURRY 
UPTON 
WICH ITA 
CARSON 

56 7.9286 
181 7. 7994 
19 8.8888 
327 8.3211 
947 8.1227 
22 8.1818 
24 7.8758 
1 8.8888 

62 8.2742 
35 8.9143 

158 7.4687 
4 9.5888 

289 8,9338 
9 7.5556 

318 8.1836 
3 7. 6667 

21 6.6667 
21 8.4762 

121 7.6529 
13 7. 6154 
46 7. 9783 
38 9.6842 
9 8.1111 

342 8.8868 
223 9.3229 

35 7.5143 
181 8.6337 
132 9.2576 
33 9.1515 
34 18.9786 

177 9.3851 
53 18.1589 
197 9,5787 
13 9.8462 
45 9.8444 
44 18.9318 
14 18. 8088 
91 9.3846 
223 18.9327 
52 9. 5888 

158 8.9588 
32 9.8125 
61 11.6393 

9.0 
11.8 
8.8 

18.8 
15.8 
9.8 
8 . 8  
8.0 

18.0 
11.8 
15.8 
14.8 
15.0 
8.8 

16.1 
9.8 

18.8 
18.8 
11.0 
18.0 
18.8 
15.8 
9.8 
11.8 
13.8 
15.8 
12.8 
11.8 
10.8 
15 .8  
12.8 
11.8 
12.8 
18.8 
18.8  
13.8 
18.0 
18.0 
20.8 
18.8 
15.0 
14.8 
15.0 
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5 . 0  
3.9 
8 . 8  
8 . 8  
4.5 
7.8 
7.8 
8.8 
5 . 8  
6 . 8  
1.0 
8 . 8  
5 .8  
4 . 8  
3 . 5  
6 . 8  
5 . 8  
6.8 
6.8 
5.8 
5.0 
8.8 
7.8 
7.8 
5.8 
2.8 
7 .8  
8.8 
8.8 
8.8 
6.8 
18.8 
6.0 
9.8 
6.8 
9.8 

18.0 
8.0 
6.0 
8.8 
1.U 
4.8 
7.0 

7.25  
7.08 
8 .U8 
7 .08  
8.88 
7.08 
8.08 
8.88 
8.88 
8.88 
6.88 
8.08  
8 .88  
8.88 
6 . 8 8  
6.88 
5 .88  
8.08 
6.88  
7.08 
7.88 
8.88 
7.88 
8.88 
9.88 
2.8B 
8.88 
9.88 
9.88 
9.88 
8.08  
18. 88 

9.88 
18. 88 
18 08 
9.88 

10.8 
9.0 
9.0 
9.8 
6.0 
4.8 
8.8 

8 . 8  
8 .8  
8.8 
8.8 
8 . 8  
8.8 
8 . 8  
8.8 
8 .8  
8.0 
8.8 
8 . 8  
8.0 
8.8 
8 .8  
8.8 
8.8 
8.0 
8.8  
8.8 
8.5 
9.8 
9.8 
9.8 
9.8 
9 .o 
9.8 
9.8 
9.8 
18.8 
18.8 
1fl.8 
18.9 
10.8 
18.8 
18.0 
18. 
10. 
18. 
1%. 
10. 
10. 
11. 

8.75 
9.08 
8.00 
9.08 
9.88 
9 .e0 
8.88 
8.88 
8.25. 
18.08 
9.88 
12.50 
18.08 
8.80 
9 .08 
9.08 
8.88 
18.88 
9.88 
8.08 
9.88 
9.08 
9.88 
18.08 
18. 88 
14. 88 

9.8B 
18.88 
9.B8 
14. 88 
18.08 
10.08 
18.09 
18.00 
18.08 
13.08 
10. 88 
18. 80 
13.80 
1 B . B B  
11. (de 
1 3 . 7 5  
15.80 
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Appendix 3 (Continued) 

Statistical Data on Background by County 
(Micro-Rems/Hr 1 

Texas 

PCT7 5 COUNTY NO AVERAGE MAXIMUM MINIMUM PCT25 MED 

HANSFORD 278 11.5612 15.0 9.0 11.0 11 12.09 
HARTLEY 23 11.2174 12.0 11.0 11.0 11 11.90 

OCHILTREE 184 11.6538 17.5 9.0 11.0 12 12. 00 
LIPSCOMB 28 i3.msi 25.0 8.0 11.8 12 14.25 

SHERMAN 5 12.8080 13.0 11.0 11.5 12 12.50 
JACK 97 11.3299 20.0 3.8 5.0 13 16.00 
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Appendix 4 

Statistical Data by Facility and Equipment 
Difference Over Background 

(Micro-Rems/Hr) 

T e x a s  Coastal Crescent 

Equipment No Average 

Gas Process ina Facilities 

COMPRESSOR 
CRY0 U N I T  
DEHYDRATOR 
I N L E T  SCRUBBER 
METER 
OTANK 
SWEETENER 
FRAC TOüER 
R E F R I G E R A T I O N  
PRODUCT LINE 
OTHER 
PTANK 
PPUMP 
oeuw 
BOTTOMS euw 
REFLUX P U H P  

34 14 .508 
9 0 . 7 7 8  

25 5 .888 
4 3  2 .165 

9 44 .333 
5 8  1 8 . 4 1 0  
3 4  4 . 4 7 1  
28 49.139 
28 28.558 
3 4  29.785 
46 57.439 

7 46.486 
2 1  151.724 
4 8  1 4 7 . 9 7 5  

2 7 7 . 2 5 0  
39 328.567 

Production Facilities 

H/T 
METER 
PUMP 
STANK 
WINJ 
WOTHER 
W R O D  
MANIFOLD 
OTHER 
WANK 
WLINE 
S E P  

FL I NE 
sunp 

94 
39 
73 

389 
3 
2 

189 
19 1 
1 1 7  
233 

22 
659 

17 
17 8 

7 . 7 1 8 1  
8 .7692 
4 . 4 2 4 7  
7.3718 
8. 7667 
8.  B88B 
2.2963 

39 8508 
43.4769 
17.8489 
40 8636 
34.6165 
13 .8235 
8 4 . 6 9 7 1  

Ma x i mum 

498.8 
7 . 8  

8 8 . û  
5 5 . 0  

2 4 3 . 0  
1 9 1 . 8  
105.0 
395.8  
1 4 5 .  8 
145.0 
995.8  
241.8  

1841.8  
1 3 9 1 . 8  

1 2 5 . 5  
2495.8 

1 4 3 . 8  
92 .8  

181.9  
246.  8 

2.3 
0 . 8  

7 4 . 8  
592.8  

3496.8 
441.8  
245.8 
617.8  

9 1 . 8  
620. û 

Minimum 

8 
a 
0 
0 
8 
8 
8 
a 
8 
0 
a 
0 
0 
a 

29 
0 

0 
8 
8 
0 
8 
8 
0 
8 
8 
8 
8 
8 
0 
8 

25  % 

8.0 
8 . 0  
8 . 8  
8 . 0  
8 . 8  
8 .8  
8 . 8  
0 .8 
8 . 8  
0.8 
0.8 
1 . 3  
5 . 2  
8 . 8  

29 .8  
1 9 . 1  

a 
9 
a 
8 
0 
8 
a 
8 
8 
8 
8 
8 
5 

11 

Median 75 % 

8.88 
8 . 0 8  
8.88 
0 .88  
8.88 
8.89 
8.88 
1 .80  
1 .58  
2 . 5 8  
3.58 

14 .88  
38. 88 
45 .08  
77.25 

145.88 

0 . 8 8  
8 .80  
1 .50  
8.88 

76 .88  
23.58 

8.88 
8 8 . 7 5  
42 .58  
36.25 
65 .88  
48.18 

1 2 4 . 5 8  
145.û8 
125.50  
295.08 

a . 0  
8 . 0  
8 . 8  
8 . 8  
0.8 
8 .0  
8 . 8  
1 . 8  
1.8 
1 . 0  
3.0 
3 . 8  
6 . 0  

45.5 

3 .40  
4.08 
3.55 
5.08 
2.30 
8.08 
8.88 

28.80 
I 9 .ea 

18 88 
I 57.58 
l 25.78 
I 15 .88  
1 114.75  
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Appendix 5 

Statistical Data by Facility and Equipment 
Difference Over Background 

(Micro-Remc/Hr) 

Texas Northern Crescent 

Equipment No Average Maximum Minimum 25 % Median 75 %, 

Gas Procescina Facil it iez 

COMPRESSOR 
FRAC TOWER 
INLET SCRUBBER 
METER 
REFR I GERAT1 ON 
SWEETENER 
CRY0 UNIT 
DEHYDRATOR 
OTANK 
OTHER 
BOTTOMS PUMP 
oeuw 
p p u w  
PTANK 
PRODUCT LINE 
REFLUX PUMP 

60 1.267 10 
41 10.910 360 

108 5.689 387 
7 37.000 168 
18 2.278 23 
28 3 536 60 
15 210.533 2985 
45 2.933 56 
24 16.250 92 
58 7.534 52 
10 14.300 81 
34 66.353 886 
7 66.000 360 

11 38.273 17 3 
10 20.500 81 
16 251.937 2985 

Production Facilities . . .  

HAN I FOLD 
UETER 
OTHER 
PUUP 
STANK 
SUMP 
VRU 
WROD 
CEP 
H/T 
FL I NE 
WANK 
WINJ 
WLINE 

318 
2 

199 
321 
9 22 
17 
3 

313 
1072 
379 
20 

836 
13 
28 

8 527 
0 000 

53.568 
14.486 
7,832 
1.647 
8 .  ea8 
2.111 

20.293 
52.668 
71.980 
36 841 
22.385 

123.196 

5180 
0 

3785 
985 
983 
15 
a 

61 
2189 
3391 
586 

1584 
90 

79 3 

n 
0 
0 
B 
0 
0 
n 
0 
0 
0 
B 
0 
0 
0 
0 
0 

0 
0 
0 
0 
8 
U 
0 
0 
0 
8 
0 
0 
0 
8 

0 . 0  0 . 0  2.00 
0 . 0  0 . n  0 . 2 0  
0 . 0  B . O  1.00 
0 . B  0.0 90.00 
0.0 n.O 3.00 
0 . 0  0 . 0  0.00 
0.0 1.0 2.00 
0.0 2.0 3.00 
0.0 2.0 16.75 
1.0 3.0 7.50 
0.0 3.5 18.75 
0 . 8  4.5 41.25 
3.0 5.0 48.00 
1 .n  9.0 31.08 
4.5 12.0 35.00 
1.5 38.5 154.25 

0 .  00n 
0.00û 
0.000 
0 .  00a 
0.000 
0.888 
0.008 
B .  000 
0 .  000 
0. 009 
0 .  000 
0.675 
8.808 
4 . 6 2 5  

0 1.0 
0 0.0 
0 2.0 
n 2.0 
0 2.8 
0 1.5 
0 0.0 
0 2.0 
1 4.0 
2 10.8 
3 59.0 
4 14.0 
5 50.0 
48 168.8 
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Appendix 6 

S t a t i s t i c a l  Data by Facility and Equipment 
Difference Over Background 

(Hicro-Rems/Hr) 

Texas CentraVWestern Region 

Equ i emen t No Average Maximum Yinimum 2 5  % Median 75 % 

Gas Processina F a c i l i t i e s  

COMPRESSOR 
DEHYDRATOR 
FRAC TOWER 
INLET SCRUBBER 
METER 
OTANK 
OTHER 
REFRIGERATION 
SWEETENER 
OPUMP 
CRY0 UNIT 
PTANK 
BOTTOMS PUMP 
REFLUX PUMP 
PPUMP 
PRODUCT LINE 

68 0.247 
30 0.108 
58 8.316 
65 1.557 
28 1 .655 
25 2 2 . 8 0 4  
73 4.904 
39 12.269 
55 0.033 
19 10 .332 

7 2.214 
3 11.667 
2 8.088 

1 2  2 0 4 . 1 6 7  
1 3  104.088 

8 137.758 

Production Fac i l i t i e s  

FLINE 
H/T 
HAN I FOLD 
METER 
OTHER 
PUMP 
SEP 
STANK 
SUHP 
VRU 
WINJ 
VLINE 
WPROD 
WANK 

886 
583 
609 

1 4  
483 
233 

1711  
1544 

9 2  
5 1  
21 
2 0  

179 
435 

0.8801 
14.8316 

B.  8 7 3 9  
8.  8714 
3.8114 
2.1689 

21.7599 
4.8926 

21.6630 
0. 1028 

42.3667 
14.2850 
13.9626 
22.1644 

4.0 
2 . 8  

134.  8 
43.0 
16.0 

193.8 
62 .0  

153.8 
1 . 3  

73.8 
6.0 

31.0 
16.0 

828.8 
771.0 
588. 8 

65.8 
890.0 
225.0 

1 .8  
125.8 
298.0 

4120.0 
638.7 
740.8 

3.0 
285.0 
213.0 
7 3 7 . 0  

2490.8  

0 
fl 
0 
8 
0 
0 
0 
fl 
0 
8 
0 
8 
0 
a 
0 
0 

8 
8 
8 
8 
8 
0 
0 
8 
8 
8 
0 
0 
8 
8 

8.9 
8 . 0  
8 . 0  
8.8 
0.0 
8.0 
0.0 
0.8 
0. 0 
0.8 
8.8 
0.8 
0.8 
6 . 8  

31.8 
12.5 

8 
0 
0 
0 
8 
8 
8 
0 
8 
0 
8 
8 
0 
8 

e. 0 
a.O 
8.8 
a . O  
0 . 8  
a . O  
0 .  0 
0.0 
8 . 8  
1.3 
1 . 6  
4 . o  
8.0 

19.5 
61.8 
88.8 

8 
8 
8 
8 
8 
8 
0 
0 
8 
8 
8 
8 
8 
1 

0.00 
9.00  
4;58 
0.08  
1.05 

16.50 
6.88 
fl.88 
0.88 

1 7 . 5 8  
6.00 

31.  88 
16.08 

468.25 
79.58 

180.08 

0 .  800 
5. 888 
6.808 
8 .  806 
1. 088 
8 .  088 
5.000 
1.700 
8.758 
8.  880 
8.858 
1.725 
0.088 
9. BBB 
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GP 
G P  
GP 
G P  
GP 
GP 
GP 
GP 
GP 
G P  
GP 
GP 
GP 
GP 
GP 
G P  
GP 
Ge 
G P  
G P  
G P  
G P  
GP 
G P  
G P  

PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 

Appendix 7 

Statistical Data on Median Difference over Backqround 
B y  Facility and County 

(Micro-Rems/Hr i 

Texas C o a s t a l  Crescent 

COUNTY 

BRAZOR I A 
CAUERON 
COLORADO 
GALVESTON 
HARDIN 
LAVACA 
L I  BERTY 
MATAGORDA 
MONTGOMERY 
ORANGE 
ZAPATA 
FORT BEND 
WALLER 
A U S T I N  
HARR1 S 

NO AVG 

2 1  0.181 
1 0  1.328 
158 10.688 
1 0 008 
3 0 .  880 

34 2.282 
7 0.471 
2 0.000 

28 15.558 
6 2.167 

1 2  0.080 
7 18.286 

3 1  187.161 
1 4.808 

27 242.852 
SAN P A T R I C I O  2 4.208 
CHAMBERS 12 114.080 
KARNES 
JACKS ON 
JIM WELLS 
BROOKS 
R E F U G I O  
KENEDY 
KLEBERG 
CALHOUN 

3 
18 

6 
9 
4 
3 

56 
4 

A U S T I N  45 
BRAZOR I A  72 
BURLESON 36 
CALDWELL 173 
COLORADO 45 
DUVAL 18 
F R I O  31 
HARDIN 101 
J E F F E R S O N  79 
LAVACA 2 1 1  
L I B E R T Y  40 
MCHULLEN 45 
SAN P A T R I C I O  13 
STARR 17 

13.208 
50.172 

122.308 
121.111 
201.750 
117.667 
196.786 
151.758 

1.578 
1.350 
0.833 
0.534 
1.178 
5.278 
1.968 
3.876 
2.328 
0.400 
1.622 
1.556 
0.331 

LARGEST 

2 . 2  
13.2 

194.0 
8 . 0  
0 . 0  

2 5 . 5  
1 . 3  
8 . 0  

145.8 
12.0 

0 . 0  
55 .0  

1391.0 
4.0  

2495.0 

498.0 
1 3 . 2  

254.6 
319.1 
495 .0  
593.0 
191.0 

1145.8 
243.0 

8 . 4  

12.8 
18.0 

4.8 
33.5 
28.8 
24 .8 
34.8 
38.7 
54.3 
18.7 
24.9 
4 2  . 8  

2.3 

LOWEST 

8. 0 
0 . 0  
0 .8  
0 . 0  
0 .0  
0 . 8  
0 . 8  
0 .8  
0 . 8  
0 . 0  
0 . 0  
8.8 
0 . 0  
4.0 
8 . 8  
0 . 0  
0 . 0  

13.2 
1 . 3  
9 . 4  

23.0 
63.8 
81.0 
25.8 
78.0 

0 . 8  
0 . 8  
8 .8  
8.0 
0.8 
8 .0  
0.8 
8.0  
0 . 8  
0. 0 
0 . 8  
0 . 8  
0 . 8  

10.941 59.0 0 . 0  

P C T 2 5  

0.008 
f i .  088 
8.  888 
0 . 8 8 0  
0.000 
8.000 
0 .008 
0 .000 
B .  000 
0.000 
8.008 
0 .008 
0 .  808 
4.000 
0.088 
0 .800 
1.258 

13.288 
11.808 
16.675 
27.000 
64.258 
81.808 
65.888 
88.008 

8.808 
B .  008 
9.888 
0 .  080 
0.088 
0.880 
8. 008 
B .  008 
0.88B 
8.088 
0 .006 
0 . 8 0 8  
0 . 0 0 0  

HED P C T 7 5  

0 . 0  0 . 8 8 0  
0 . 0  0 . 8 0 8  
0 . 8  2 . 0 8 0  
0 .0  0.00P 
0 . 0  0 . 0 0 0  
0 . 0  0 . 9 0 0  
0 . 0  1.300 
0 . 0  0 . 0 0 8  
6 . 8  8 . 8 0 8  
8 . 0  3.750 
0 . 0  B . 0 0 0  
1.0  1 4 . 0 0 0  
2.0 241.808 
4.0 4.000 
4.0 108.800 
4 .2  8.480 
6 . 0  267.750 

13.2 13.200 
30.4 61.800 
49.7 294.875 
65.0 165.008 
75.5 465.500 
81.0 191.800 
118.0 195.008 
143.0 224.250 

0 . 0  3.880 
0 . 8  0 .000  
8 . B  L.758 
0 . 0  8.358 
0 . 0  0 .800  
0 . 8  13 .088 
0 .0  0.008 
0 . 8  3.150 
0 . 0  2.288 
8 . 0  0 .808  
0 . 0  0.825 
0 . 8  a .000  
0 . 0  0.350 

8 . 0 0 0  0 . 0  1 8 . 5 0 8  
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Appendix 7 (Continued) 

statistical Data on Hedian Difference over Background 
By Facility and County 

(Micro-Rems/Hr) 

Texas Coastal Crescent 

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 

COUNTY 

WALLER 
2 M A T A  
KARNES 
MONTGOMERY 
HARR IS  
JACKSON 
ORANGE 
WI LLACY 
GALVESTON 
WHARTON 
CHAHBERS 
MATAGORDA 
POLK. 
FORT BEND 
HIDALGO 
JIM HOGG 
REFUGIO 
BROOKS 
NUECES 
JIM WELLS 
KENBDY 
KLEBERG 
ATAS COS A 
CALHOUN 

NO 

44 
14 
11 
163 
87 
45 
3 

182 
32 
5 

178 
17 
9 
65 
134 
1 
2 

86 
33 
26 
86 
39 
13 

MED PCT75 AVG LARGEST LOWEST PCT25 

38.318 
1.071 
7.691 
9.963 
5.345 
6.396 
4.000 

32.563 
25.953 
18.288 
63.801 
38.294 
9.333 
72.508 
41.726 
15.880 
44.588 
78.884 
98.788 
94.846 
116.267 
123.308 
78.469 

541.8 
18.0 
29.4 

394.0 
75.8 
74.8 
7.8 

581.8 
194. 8 
22.8 

. 3496.8 
113.8 
24.8 
592. 8 
374.0 
15.0 
46.8 
396.0 
445.0 
494.8 
628.8 
493.0 
341.8 

8 . 0  
0.9 
8 . 8  
8 . 8  
8.8 
8.0 
1.0 

B.8 
5.0 
0.0 
0.0 
2.0 
8.0 
0.9 

15.8 
43.0 
11.0 
15.8 
24.8 
4.8 

20.0 
8.0 

e . 0  

5 141.008 391.0 41.8 

0.800 
8 .  808 
1.088 
9.880 
0.088 
1.880 
I. 800 
1.750 
8.858 
5.880 
8.800 
1.588 
4.880 

8 .  088 
15. 080 
43.080 
29.508 
38.900 
34.750 
34.508 
59.889 
8.988 
41,089 

5 .  w e  

8.8 
8.0 
1.0 
1.9 
2.0 
3.0 
4.0 
4.1 
5.8 
6.0 
6.1 
7.8 
7.0 

12.8 
12.5 
15.0 
44.5 
47.0 
55.0 
60.8 
65.0 
76.8 
78.8 
91.8 

5.808 
8 .  880 

1 6 . 5 8 8  
6 . 0 8 8  
8 .080 
5.088 
7.000 
25.175 
31.625 
17.588 
25.250 
58.000 
15.000 

54.000 
15.008 
46. 888 
86.888 
85.808 

106.588 
173.758 
142.800 
187. 580 
266.088 

67.8ee 
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Appendix 8 

Statistical Data on ffedian Difference over Background 
By Facility and C o u n t y  

(Micro-Rcms/Hr 1 

Texas Northern Crescent 

F A C I L I T Y  COUNTY ' NO AVERAGE HAXiffUM MINIMUM PCT25 MED PCT75 

GP 
G P  
GP 
CP 
GP 
G P  
GP 
GF 
G P  
GP 
GP 
G P  
GP 
GP 
GP 

GP 
GP 
GP 
G P  
GP 
GP 
GP 

ce 

PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 

GRAY 
HONTAGUE 
PANOLA 
SMITH 
VAN ZANDT 
WI CH I TA 
WOOD 
ANDERSON 
CHEROKEE 
FREESTONE 
GRAY S O N  
SHACKLEFORD 
SHERMAN 
HARR I SON 
GREGG 
HANCFORD 
MARION 
OCH I L T R E E  
RUSK 
NACOCDOCHES 
S T E P H E N S  
CARSON 
JONES 

ANDERSON 
COOKE 
FOARD 
GRAYSON 
GREGG 
HARR1 SON 
HASKELL 
HEMP H I LL 
KING 
L I  PSCOHB 
MONTAGUE 
R A I N S  
RUSK 
STONEWALL 
TITUS 
U P  S HUR 

13 0 .000  
5 g . 0 0 0  
2 0.800 
8 3.250 

6 6  8 .432  
1 0.800 

95 3.376 
4 0.750 

17 1.529 
7 2.143 

28 3.893 
38 60.879 

3 1 . 0 0 0  
10 1.658 
10 1.800 
48 117.000 

2 3.000 
1 0  2.600 
53 4.679 

5 82.888 
45 17.178 

1 18.B88 
29 i40 .4a3  

3 4  
56 
53 

1 9 5  
937 

25 
24 
22 
6 2  
28 

284 
3 

29 1 
1 2 1  

6 1  
1 2  

I. 529 
8.232 
2.664 

28.318 
1.984 
5.540 
3.625 

36.591 
0 . 6 7 7  
8.000 

34.480 
8. 000 
1.637 
5.174 
2.892 
6 .  008 

0 . 0  
0 . 0  
0 . 0  

19.0 
23.8 

0.0 
98.0 

2.8 
4.0 
4.0 

31.8 
886. 6 

2.0 
i . 0  
4 . 0  

2985.0 
3.0 
4.0 

5 4 . 0  
381 . 0  
168. 8 

2985.0 
18.8 

2.1  
172.8 

56.0 
989.0 

87.0 
106.0 

39 .e  
392.0 
12.0 

138.0 
1186.0 

0.0 
184.8 
172.0 

48.3 
0 .0  

8 
8 
0 
I 
0 
0 
0 
8 
1 
0 
0 
0 
0 
8 
0 
0 
3 
1 
0 
8 
0 
0 
18 

8 
0 
0 
8 
0 
0 
I 
0 
0 
0 
0 
8 
0 
0 
u 
6 

0 .8B 
0 . 0 6  
0 . 8 0  
0 . 0 u  
8.88 
0.00 
0.00 
0.00 
1.08 
1.00 
0.80 
0.00 
9.00 
8 . 0 0  
0.75 
0 .00  
3 . 0 8  
1.75 
0.09 
2.88 
1.00 
0.00 
18.80 

0 . 0 8  
0.08 
0.10 
0 . 8 8  
0.00 
0.0B 
8.18 
8.08 
0.00 
0.00 
0 .00  
8.89 
0 . 0 8  
u . O O  
0 .60  
0 . 0 0  

0.00 
0.00 
0.00 
0.00 
8.00 

0 . 0 0  
0 . 5 0  
1 .08  
1 .00  
1.00 
1.00 
1.00 
1.75 
2.00 
3.00 
3 . 0 0  
3.00 
3 . 0 0  
7.00 
7.00 

10 .01  
18.00 

w e  

8 . 0 8  
0.00 
0.60 
8.06 
0.60 
0.00 
8 . 8 8  
0.00 
0.B0 
0.01 
0.00 
0.00 
0.08 
0 . 0 0  
0 . 8 0  
B.08 

0 . 0 8  
0 . B 8  
0 . 0 a  
4.75 
8.80 
0.00 
0 . 4 0  
1 . 7 5  
1 .08  
4 . 0 0  
2 . 0 0  

45 .00  
2.08 
2.06 
3 . 0 8  

52.75 
3.00 
3 . 2 5  
4.00 

199.50 
16.00 
43.50 
1 8  * 00 

1.08 
4.75 
0.00 

21.00 
2.00 
2.01 
8 .75  
0 . 0 0  
0.00 
1 . 0 1  
3.00 
0.60 
0.88 
1.80 
0.00 
8.08 
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Appendix 8 (Continued) 

Statistical Data on Median Difference over Backgraund 
By Facility and County 

(Micro-Rems/Hr ) 

Texas Northern Crescent 

F A C I L I T Y  

PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PUOD 
PROD 
PUOD 
PROD 
PROD 
PROD 
PROD 
PROD 

COUNTY NO 

VAN ZANDT 11 
WOOD 245 
HOUSTON 24 
BAYLOR 34 
CHEROKEE 63 
FREESTONE 51 
HANSFORD 238 
HUTCHINSON 101 
PANOLA 138 
FRANKL I N 19 7 
HARTLEY 23 
MARION 33 
OCHI L T R E E  94 
SHACKLEFORD 46 
SHERMAN 2 
W I C H I T A  31 
WISE 39 
ROBERTS 223 
GRAY 314 
S M I T H  25 
WHEELER 35 
CARSON 32 
JACK 97 
NACOGDOCHES 39 
THROCKHORTON 65 
YOUNG 76 
J O N E S  11 
KAUF" 13 
S T E P H E N S  12 
YILBARGER 3 

AVERAGE 

8.364 
15.437 
0.583 

111.735 
3.635 
4.982 
4.050 
6.048 
9.323 

29.838 
2.565 

46.939 
2.234 

19.478 
2.888 

47.781 
5.385 

79.377 
42.911 
23.328 
4.343 
9.812 

228.918 
49 564 
33 169 
46.763 
69.364 
76.462 
68,917 

129.633 

MAX I MUM 

1 .8  
793.8 

3.8 
2386.8 

68.8 
64.8 

248.8 
67.8 

266. 8 

14.0 
998.8 

5.8 
213. 8 
2.8 

387.8 
185. 8 
1984. 8 
3391. 8 
101.8 
14 . 8  
59.8 

3785.8 
481.8 
415.8 
358. 8 
294.0 
648. 8 
250. 8 
253.3 

2189.0 

M I N I  MUM 

8 
8 
8 
8 
8 
8 
0 
0 
0 
0 
8 
8 
0 
8 
2 
8 

0 . 8  
0.8 
0 . 8  
8 .8  
8 .8  
8.8 
8.8 
8.8 
8.8 
8 .8  
1 . 0  
8 .8  
8 .8  
43.6 

PCT25 MED PCT75 

8 . 8 8  0 .80  
0.88 8 . 8 8  
8 . 0 8  0.58 
8.88 1.88 
8 .88  1.88 
0.88 1.88 
1.88 1.08 
8.80 1.88 
8.08 1.88 
8.88  2.88 
1.88 2.88 
8.08  2.88 
1.75 2.88 
8.75 2.88 ' 

2.88 2.88 
8.88 2.88 
0.888 2.88 
0.UB0 3.88 
8.888 4.08  
8.808 4.88 
8.888 4.88 
8.880 4.58 
8.888 5.88 
2.888 6.80 
2.880 8.08 
2.888 8.88 
1.088 9.08 
5.588 33.08 

28.725 35.88 
43.688 92.88 

1.88 
3.88 

26.80 
2.88 
4.88 
3.88 
9.88 
5.88 
18.88 
2.88 

18.58 
3'. 88 
7.25 
2.88 

67 88 
4.88 

26.88 
14.88 
43.88 
8.80 
9.75 

56.88 
58. 88 
29.58 
43.25 
94.80 
45.88 
82.58 

253.30 

1. a e  
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FACILITY 

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

PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 

Appendix  9 

Statistical Data on Median Di f fe rence  aver Background 

COUNTY 

ANDREWS 
BORDEN 
COCHRAN 
COKE 
CROCKETT 
CUL BERS ON 
DAWSON 
ECTOR 
HOCKLEY 

KENT 
L O V I N G  
MART I N 
PECOS 
REAGAN 
REEVES 
UPTON 
WARD 
WINKLER 

CRANE 
HI DLAND 

ANDREWS 
BORDEN 
COCHRAN 
COKE 
CRANE 
CROCKETT 
CULBERSON 
DAWSON 
ECTOR 
EDWARDS 
FISHER 
GAINES 
GARZA 
GLASS COCK 
HOCKLEY 
HOVARD 
IRION 
LOVING 
MARTIN 
MIDLAND 

n o w m  

Y o m n  

By F a c i l i t y  and C o u n t y  
(Micro-Rems/Hr)  

T e x a s  C e n t r a l / W e s t e , r n  R e g i o n  

NO AVERAGE HAXIMUM MINIMUM 

103 8.1680 
5 0.0000 
1 0.0000 
1 8 . 0 0 0 0  
23 8.7826 
5 0.2000 
1 8 . 0 0 0 0  

66 47.7530 
40 8.1875 
11 0.9000 
1 0.0000 
1 0.0000 

12 5.1667 
9 5,7333 
3 B.0800 
5 1.8080 
1 8 . 8 8 8 0  

19 37.0526 
33 8.4891 

129 16.6282 
27 31.2593 
1 8 . 7 8 8 0  

1101 3.3894 
63 2.0159 
88 0.3750 

176 14.2898 
265 4.1502 
278 7.3345 
111 1.1802 
118 0.7034 
502 3.9564 
13 0.0769 
181 2.4646 
297 4.7852 
19 1.0526 

342 6.1316 
107 1.2738 
413 4.7777 
40 28.8000 
99 11.5859 
44 1.0455 

149 46.4235 

5.5 
O.u 
0.0 
0.0 

6 2 . 0  
1.0 
0 . 0  

820.8 
2.6 
0.0 
0.0 
0.0 
43.0 
51.6 

8 . 0  
4.0 
0.0 

193.0 
4.5 

771.8 
144.0 

8.7 

494.8 
81.0 

8 . 0  
498. 8 
143. 8 
342.0 
52.0 
25.0 

115.0 
1.0 
37.0 
92.8 
17.0 

890.0 
27.0 

392.0 
744.0 
241.8 
17.0 

740.0 

0.0 
0.0 
0.0 
a . O  
0 . 0  
0.0 
8 . 0  
0.0 
0.0 
8.0 
0.0 
0 . 0  
u.O 
8.0 
0 . 0  
0 . 0  
8 . 0  
0 . 0  
8.8 
0 . 0  
O.u 
8.7 

0 . 0  
0 . 0  
8 . 0  
0 . 0  
0 . 0  
0.8 
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
8 . 0  
0.0 
8 . 0  
0 . 0  
0.0 
0 . 0  
0 . 0  
0.0 
0.0 

PCT25 HED 

0.0 0.0 
0 . 0  O . u  
0 . 8  0 . 0  
0 . 0  0.0 
0.0 8.0 
8 . 0  0 . 0  
0.0 0.0 
0 . 0  0.0 
0.0 8.0 
8 . 0  0 . 8  
u.O O.u 
8.0 0 . 0  
0 . 0  0 . 8  
0.0 0.0 
0 .0  0 .0  
0 . 0  0 . 0  
0 . 0  0 . 0  
0 . 0  0 . 0  
0 . 8  0 . 0  
8.U 0.0 
0.0 3.0 
8.7 8 . 7  

0 . 0  0 . 8  
0 . 0  0.0 
0 . 0  O.u 
0.0 0.0 
0.0 0 . 0  
0.0 0.0  
0 . 0  0.0 
0 .0 0 .0  
0 . 0  0 . 0  
8 . 0  B.O 
0 . 0  0 . 0  
0 .0  0 . 8  
0.0 0.0 
0.0 0.0 
0 . 0  8.0 
0.0 0 .0  
0.0 0 . 8  
0 . 0  u.O 
0.0 0.8 
0 . 0  0.8 

PCT7 5 

0.800 
0.008 
8 . 8 8 0  
0 I 0 0 8  
14.800 
0 500 
8.080 
2.588 
0.158 
0.808 
0 .  080 
8. u00 
8 . 8 0 8  
u. 000 
u. ufa0 
2.580 
0.000 

73.000 
8. 000 
9.008 
69.000 
8,700 

1 . 0 0 B  
u. 0B0 
0 .800  
5.000 
3.000 
1.250 
0.009 
0 .000 
3.625 
0.000 
1.800 
4.500 
0.000 
0.000 
0 .000  
2.090 
11. 080 
I. 000 
8 .  000  

11 * 800 
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Appendix 9 (Continued) 

Statistical Data on Median Difference over Background 
By Facility and County 

(Micro-Rems/Hr) 

T e x a s  Centraì/Western Region 

FACILITY 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 

COUNTY 
NOLAN 
PECOS 
REAGAN 
REEVES 
RUNNELS 
SCHLEICHER 
SCURRY 
TAY LOR 
TERRELL 
TOM GREEN 
VAL VERDE 
WARD 
WINKLER 
YOAKUM 
UPTON 
KENT 
MITCHELL 

NO AVERAGE MAXIMUM MINIMUM PCT25 MED PCT75 
1 4  

309 
88 
98 
21 
21 
52 
13 
3 

14 
15 
243 
126 

1201 
149 

4 
4 

9.2857 
40.3453 
59.3750 
10.9694 
0.8952 
0 . 0 9 5 2  
0.6731 
1.4615 
0 .  0880 
4.4206 
0 .  0888 

35.4115 
l0.0968 

0.752 
84.360 
9.275 

258.500 

68.0 0 . 0  
4120.8 0.0 
2490.0 0.0 
362.9 0.0 

2.0 8.0 
2.8 0.0 

15.8 0.0 
5 . 0  0.0 
0 . 0  0 .0  

20.0 8.0 
0.8 Q.8 

2992.0 8.0 
244.0 0.0 

9 5 . 0  a 
2288. 8 0 

24.2 0 
272.0 226 

0 . 0  0 . 0  1 0 . 0 0 0  
0.0 a.O 13.008 
0.0 0.8 7.000 
8 . 0  0 . 0  2 . 0 0 0  
0 . 0  0 . 0  8 . 0 0 0  
0 . 0  8 . 8  B.080 
0 . 0  8 . 0  0.000 
0.0 0.0 3.008 
0.8 0.0 0.880 
8.0 0.0 9.258 
0.0 Q.O 0.008 
8 . 0  0 . 0  6.000 
0.8 0.0 6.008 
0.0 8.8 8 . 0 8 8  
0.0 4.0 28.500 * 

8.0 6.4 21.375 
232.5 252.0 267.008 
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Appendix l e  

(Micro-Rems/Hr 1 

T e x a s  Coastal Crescent 

S t a t i s t i c a l  Data on Background by C o u n t y  

COUNTY NO AVERAGE 

BRAZORIA 9 3  2,32151 
JEFFERSON 79 1.17848 
WILLACY 102 2.38627 
CAMERON 18 2.90888 
CALDVELL 173 3.68844 
KARNES 14 3.95000 
GALVESTON 33 3.65152 
HARDIN 184 7.60088 
LIBERTY 47 4.80851 
SAN PATRICIO 15 4.51333 
BROOKS 
CHAHBERS 
HARRIS 
JACK SON 
KENEDY 
KLEBERG 
ffONTGOMERY 
NUECES 
POLK 
ZAPATA 
JIM WELLS 
BURLESON 
COLORADO 
FRIO 
HI DALGO 
STARR 
WALLER 
WHARTON 
FORT BEND 
LAVACA 
AT AS COS A 
DUVAL 
MATAGORDA 
REFUGIO 
JIM HOGG 
ORANGE 
AUSTIN 
CALHOUN 
MCMULLEN 

95 5.06316 
182 4.18846 
L;4 5.43860 
63 4.66667 
89 5.44944 
95 5.83158 

183 4.88361 
33 4.96970 
9 5.33333 
26 5.80888 
32 5.15625 
36 5.95833 

195 6.22564 
31 6.80800 

134 5.61483 
17 6.05882 
75 6.22667 
5 t/.88808 

72 7.11111 
245 5.33388 
13 6.48462 
18 6.88889 
19 7.80888 
6 7.88888 
1 8.88808 
9 7.55556 
46 7.97826 
9 8.11111 

45 9.84444 

MAX I MUM 

8 .8 
10.8 
9.0 
2.9 
5.6 
5.0 

10.0 
25.8 
7.4 
5.2 
6 ..0 
13.0 
7 .e 
6.0 
9.0 
9.0 
7.0 
5.0 
6.8 
5.0 
6.0 
6.5 

15.8 
6.8 
6.0 
7.8 
9.8 
7.0 

6.5 
9.0 
7.8 
8.0 
7.0 
8.0 
8.0 

10 .8  
9 . 0  
18.0 

12.8 

MINI HUM 

8.3 
0.4 
0.3 
2.9 
1.3 
2.9 
0.5 
8.8 
3.5 
3.9 
4.8 
8.3 
4.8 
2.6 
4.0 
5.0 
3.0 
4.0 
5.0 
5.8 
3.5 
5.8 
5.0 
6.8 
3.9 
6.8 
4.0 
5.8 
4.8 
3.2 
3.9 
6.8 
5.8 
7.0 
8.0 
4.8 
5.8 
7.0 
6.8 

PCT25 

8.38 
0.68 
8.50 
2.90 
3.10 
2.90 
0 .58  
3.58 
3.50 
4.58 
5.00 
2.88 
5.00 
3.58 
5.00 
5 . 8 0  
4.88 
5.88 
5.00 
5.88 
4.25 
5.25 
5.08 
6.88 
6 .88 
6.08 
5.88 
5.00 
5.08 
3.50 
4.35 
7 .88 
7.88 
7.88 
8.08 
8.00 
7.08 
7.00 

ME D 

0.38 
0.78 
0.98 
2.90 
3.90 
3.95 
4.00 
4.00 
4.58 
4.50 
5 .00  
5.80 
5.00 
5.08 
5.08 
5.08 
5.80 
5.08 
5.88 
5.88 
5.58 
6.08 
6.08 
6.08 
6 .Be 
6.88 
6 . 8 0  
6.88 
6.58 
6.58 
7.88 
7.88 
7.88 
7.80 
8 .ûû 
8.08 
8.58 
9.08 

1û.88 1 0 . 0 0  

PCT75 

5.000 
0.800 
6.008 
2.900 
4.200 
5.000 
6 . 0 0 0  
4.875 
5.500 
4.508 
5 008 
6.808 
6.080 
6.088 

7.880 
5. 806 
5.000 
6.008 
5.008 
6.088 
6.500 
6.808 
6.888 
6.008 
6. 888 
9.880 
6.508 
8.888 
6.508 
, .Bee 
7.008 
8.088 
7.880 
8. 808 
8.800 
9 .fi08 
9.808 
10.00B 

5 .  m e  
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Agpendix 11 
Statistical Data on Background by County 

(Micro-Rems/Hr) 

Texas Northern Crescent 

COUNTY NO AVERAGE MAXIMUM MINIHUH PCT25 

VAN ZANDT 77 
WISE 39 
WILBARGER 3 
TITUS 61 
FREESTONE 58 
JONES 12 
THROCKMORTON 65 
WHEELER 35 
RUSK 344 
HAC KELL 24 
SHACKLEFORD 84 
STEPHENS 57 
UPSHUR 12 
WOOD 348 
YOUNG 76 
CHEROKEE 80 
COOKE 56 
GRAY 327 
GREGG 947 
HEMPHI LL 22 
HOUSTON 24 
KING 62 
MARION 35 
MONTAGUE 289 
RAINS 3 
STONEWALL 121 
ANDERSON 38 
GRAY SON 223 
HARR1 SON 35 
HUTCHINSON 101 
PANOLA 13 2 
SHITH 33 
EAYLOR 34 
FOARD 53 
FRANKLIN 197 
KAUFHAN 13 
NACOGDOCHES 44 
ROBERTS 223 
WICHITA 32 
CARSON 61 
HANSFORD 278 
HARTLEY 23 
LIPSCOMB 28 
OCH I LTREE 184 
SHERMAN 5 
JACK 97 

2.9891 
4.4872 
4.8888 
5.1344 
6.2586 
6. 0808 
6.2308 
6.1714 
6.2727 
7.6667 
7.0595 
8.8888 
7. 8880 
7.:!38 
7.3553 
8.2888 
7.9286 
8.3211 
8.1227 
8.1818 
7.8758 
8.2742 
8.9143 
8.9338 
7.6667 
7.6529 
9.6842 
9.3229 
7.5143 
8.6337 
9.2576 
9.1515 

10.9706 
10.1509 
9.5787 
9.8462 
10.9318 
10.9327 
9.8125 

11.6393 
11.5612 
11.2174 
13.0357 
11.6538 
12.0888 
11.3299 

9.8 
6.8 
4.8 
6.5 
7.0 
6.8 
8.0 
8.8 

15.8 
16.8 
15.8 
15.8 
8.8 

L5.8 
12.8 
18.8 
9.8 

18.0 
15.8 
9.0 
8.8 

10.8 
11.8 
15.8 
9.0 

11.0 
15.0 
13.0 
15.8 
12.0 
11.8 
10.0 
15.0 
11.0 
12.8 
18.0 
13.8 
20.0 
14.0 
15.0 
15.8 
12.8 
25.8 
17.5 
13.8 
28.8 

2.8 
3.8 
4.8 
4.4 
6.8 
6.0 
4.0 
6 . O  
1.5 
7.8 
0.0 
5.0 
6.0 
1.6 
5.8 
6.0 
5.0 
8.8 
4.5 
7.8 
7.8 
5.0 
6 . a  
5.0 
6.8 
6 .8 
8.0 
5.0 
2.0 
7.8 
8.0 
8.0 
8.0 

18.8 
6.0 
9.0 
9.0 
6 .8  
4.8 
7.0 
9.0 
11.8 
8.0 
9 .8 

11.0 
3.8 

2 . a ~  
4,168 
4.88 
4.65 
6.88 
6.80 
5.88 
6.08 
5.20 
7.80 
6.00 
6.88 
6.08 
7 .80 
6.08 
7.80 
7.25 
7.08 
8.80 
7.00 
8.80 
8.00 
8.08 
8.88 
6.80 
6.00 
8.00 
9.08 
2.00 
8.08 
9.80 
9.88 
9.80 

10.00 
9.00 

18.08 
9 .80 
9.00 
4.80 
8.88 

11.00 
11.80 
11.80 
11.80 
11.50 
5.88 

ME D 

2.8 
4.8 
4.8 
5.2 
6.8 
6.8 
6.8 
6.0 
6.8 
7 . 8  
7.8 
7.8 
7.0 
7.8 
7.0 
8.0 
8.8 
8.8 
8.0 
8.8 
8.8 
8.8 
8.0 
8.8 
8.0 
8.8 
9.0 
9.8 
9.8 
9.0 
9.0 
9.0 
10.0 
10.8 
10.0 
10.0 
18.0 
10.0 
18.0 
11.0 
11.0 
11.8 
12.0 
12.0 
12.8 
13.8 

PC7-75 

2 . a e  

4.80 
5.88 

5.58 
7.80 
6.88 
7.08 
6.88 
3.80 
7.75 
8.88 

18.08 
8.88 
8.00 
7.88 
9.00 
8.75 
9.00 
9 ,80 
9.08 
8.00 
8.25 

18.80 
18.00 
9.80 
9.80 
9.00 
18. 88 
14.88 
9.80 
10.00 
9.88 

14.80 
10.80 
10.08 
10.08 
13.00 
13.08 
13.75 
15.00 
12.00 
11.80 
14.25 
12. 88 
12.58 
16.08 
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Appendix 12 

S t a t i s t i c a l  Data on Background by County 
(Yicro-Rems/Hr) 

Texas Central/Western Region 

COUNTY NO AVERAGE HAXIMUM MINIMUM PCT25  

HOCKLEY 147 
KENT 5 
EDWARDS 13 
IRION 40 
TOM GREEN 14 
WI NKLER 159 
YOAKUM 1330 
ANDREWS 1284 
CRANE 29 2 
CROCKETT 381 
DAWSON 119 
ECTOR 568 
GAI NEC 297 
LOVING 189 
TERRELL 3 
VAL VERDE 15 
COCHRAN 89 
CULBERSON 116 
HOWARD 424 
MARTIN 56 
REEVES 183 
WARD 262 
BORDEN 68 
FI CHER 181 
GARZA 19 
MIDLAND 158 
MITCHELL 4 
PECOC 318 
RUNNELS 21 
SCHLEICHER 21 
TAYLOR 13 
GLASSCOCK 342 
COKE 177 
NOLAN 1 4  
REAGAN 91 
SCURRY 52 
UPTON 150 

2.1741 
5. 2980 
5.0080 
5.2258 
5.2113 
4.2398 
4,7450 
5.6719 
6.5442 
6.1362 
6.7395 
5.3838 
5.5657 
6.6680 
6.0008 
6.2000 
7.0674 
6.9655 
6.4958 
7.5179 
7.3018 
7.1336 

7.7994 
8. 0008 
7.4607 
9.5088 
8.1836 
6.6667 
8.4762 
7.6154 
8 8868 
9.3851 
18.8888 
9.3846 
9.5000 
8,9588 

a. 0441 

6.8 
5.8 
5.0 
6.0 

7 . 8  
9.8 
1s. 0 

6 . a  

2 3 . 8  
ii.a 
18.8 
15.0 
7.0 
9.0 
6.0 
7 . a  
8.8 
8.8 

13.8 
15.8 
12.8 
15.0 
9.8 
11.8 
8.0 
15.0 
14.0 
16.1 
18.8 
18.8 
18.8 
11. 0 
12.0 
18.8 
18.0 
18.8 
15.8 

0 . 3  

5.0 
5.8 
5.8 
1.5 

1.5 
2.9 
4.0 
5.0 
1.8 
3.0 
5.0 
6.0 
5.8 
6.0 
4.8 
1.3 
5.0 
4.8 
5.0 
7.8 
3.9 
8.0 
1.0 
8.0 
3.5 
5.8 
6.8 
5.8 
7.8 
6.0 

10.0 
8 .U 
8.0 
1.8 

4.8 

a . 3  

0.4 
4.8 
5.0 
5.0 
5 . 8  
1.5 
4.0 
5.0 
5 . 8  
5.0 
6.8 
2.5 
5.0 
6.8 
6.8 
6.8 
7.0 
7.8 
6.8 
6.8 
6.0 
6.8 
7.0 
7.0 
8 .6  
6.0 
8.8 
6.8 
5.8 
8.8 
7.8 
8.0 
8.0 
10.0 
9 .e 
9.8 
6 . 8  

YED 

0.4 
4.0 
5.8 
5.0 
5.8 
5.0 
5.0 
6.0 
6.8 
6.8 
6.8 
6 . 8  
6.0 
6.0 
6.8 
6.8 
7.8 
7.8 
7.8 
7.8 
7.0 
7 . 0  
8.8 
8.8 
8 . 0  
8.0 
8.0 
8.8 
8.8 
8.8 

9.0 
18.8 
10.0 
10.8 
18.8 
18.8 

8 . 8  

PCT75 

5.00 
5.88 
5 . % 0  
5 . 0 8  
5.25 
6.08 

7.68 
8.08 
7.08 
7.118 
7.88 
6.00 
7.08 
6.00 
7 . B e  
8.00 
0.08 
8.80 

8 . 8 0  
8.60 

9.89 
8.00 
9.88 

12.50 
9 . 0 8  
8.00 

1 8 . 0 0  

10. 0 0  
18.98 
18.06 
18.86 
18. 80 
11.90 

5 . 0 8  

8 . 7 5  

9.aa 

8 . 0 8  
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STD.API/PETRO PUBL 7101-ENGL 1797 IR 0 7 3 2 2 7 0  Ob01570 2 3 8  

i Utah 1 

I .  The v a s t  ma jo r i ty  of readings  ( 8 8 . 5  $ 1  d i d  not  exceed background l e v e l s .  
AS a result, there were no s i g n i f i c a n t  d i f f e r e n c e s  amonq t h e  items of 
equipment or  between f a c i l i t y  t y p e s ,  

I I .  San Juan county  i n  t h e  four  co rne r s  area had a low background l e v e l  and 
Uintah county t o  it’s nozth had a h i g h  background l e v e l .  

I I I .  Overall Summary 

I TEH No Median 75%” Pct. 98 t”  Pct. Uax Value 

1. Statewide 
a.  Background 364 18.8 11.8 12.8 14 
b,  Max Reading 364 18.0 11.0 14.8 688 
c. Dif fe rence  364 0.8 0.0 4.8 588 

2. F a c i l i t y  
a. Background 

Gas Process ing  9 9.0  18.8 18.8 18 
Product ion 355 18.0 11.0 12.8 14 

b. Max Reading 
Gas Process ing  9 9.8 18.8 10.0 18 
Product ion  35s 16.9 11.0 14.8 690 

c. Dif fe rence  
Gas Processing 9 0.0 0.0 8.0 8 
Product ion 355 0 . 0  0.8 5.0 588 

NOTE: All data are measured i n  micro-rems/hr 
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tab le  1 

Difference of )(aximm Reading over Background by Bquipwnt 
Sequenced by Increasing Median Diffezencc 

íHiczo-Reis/Hr) 

Utah 

FACILITY: Oas Processing 
Median 758” 

obsnr Equipment Difference Percentile 

3 COIIpBBSSûû I 1.0 1.1 
5 OtllYDRAm t 0.1 0.0 
1 IHLE? SCRüBBlS I 1.1 1.0 --- -----t----~----+----~-------- t 
9 11 2 1  3 1  4 1  5 1  6a 

I 

Median of Difference Wer Backgzound 

FACILITY: Production 

5 
78 
3 1  
12  
22 
55 
56 
3 
6 

61  
26 

355 
--- 

ILIHt 
H/? 
WIFûLD 
mtR 
Puxp 
98p 
STAYK 
VINJ 
ULIw1 
ypc1OD 
WllllK 

H. 1 
0 .1  
1.1 
0.0 
1.1 
0.I 
1.1 
l . a  
1.1 
0.1 
1.1 

1.9 
I.l 
1.1 
0.0 
1.1 
5 . 1  
1.1 

1.7 
1.1 
8.8 

1.0 

Mirn  of Difference W e r  Background 
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Obrns 

9 

36 
319 

35s 
--- 

S T D - A P I / P E T R O  PUBL 7101-ENGL 1797 0 7 3 2 2 7 0  O b 0 1 5 7 5  A L T  

Table 2 

Median Difference Over Background by County 
Sequenced by Increasing Median Difference 

(Micro-Rcip/Hr) 

Utah 

FACILITY: Gas Processing 

County 

Median of Difference Over Background 

FACILITY: Production 

Hedian 75'" 
Difference Percentile 

0 .1  0.1 

0 . I  
1.0 

1.1 
1.0 

liedian o f  Difference Ovsr Background 
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Table 3 

Median Background by County 
Sequenced by Increasing ikdian Difference 

(Hicro-Rcis/Hr) 

Utah 

O b  County 
75- 

k d i a n  Percentil 

ìíßdian o f  Background Reading 
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Appendix 1 

fitatiatical Data by Facility and E q u i p r n t  
Difference Over Background 

(líicro-Rcis/Hr 1 

Utah 

Bquipænt No Average 

co1BmsaoR 3 a 

INLET SCELUBBBR 1 a 
DBHYDûAm 5 O 

PLINE 
H/t 
IIAWI FOLD 
mtR 
P W  
Sm 
STMK 
UIIJ 
ULIUB 
WROO 
WMK 

5 I .3419 
-78 4.2192 
31  2.6452 
12 O.SI09 
22 9.7419 
55 22.1945 
56 9.4464 

3 a . o o w  
6 a . 7 1 ~  

6 1  3.95I8 
26 23.538s 

Maximm Minimum 25 8 Median 

I O a a 
I O fi a 
Q O 9 O 

1.0 
190. I 

17 .I 
5.8 
8.0 

588. I 
5.0 
Q.I 
2.9 

236.1 
496.a 

O 
O 
o 
O 
a 
O 
O 
O 
O 
O 
O 

I 
Q 
o 
O 
o 
O 
a 
O 
O 
O 
a 

I 

O 
a 

a 
a 
e 
a 
e 

a 

O 

9 

75 3 

O 
O 
O 

1.858 
a. 100 
9 . III 
a.  oaa 

s. oaa 
I. o w  
a . oao 
1 . m  

8 . 7 ~  

1,875 

I. IO0 
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Appendix 2 

Statistical Data on Hedian Difference over Bacìcground 
By Fac i l i ty  and County 

(Nicro-Reis/Hr) 

Utah 

FACILITY COUNTY NO AVBRAGB MAXIM HIYIHUH PCT25 HSD PCT75 

GP UUlTAH 9 9.009aa 0.0 9 O 9 O 

PROD SAü JUAü 36 0.58333 2.9 O O O 1 
PROD uxuTAn 319 7 . 1 m a  5aa.o O O O O 
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Appendix 3 

Statistical Data on Background by County 
fillcro-RcWHr) 

Utah 
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SUWARY 

(Wyoming 1 

1. There were no significant differences in readings among the items of 
equipment, facilities, or counties. 

II. Utah had a wide range of background levels. Carbon, Uinta, Uashakie, and 
Park counties were low; Fremont, Sublette, Sweetvater, 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 

I TEH No ned ian ISth Pct. 90th Pct. Max Value 

1, Statewide 
a. Background 1,687 9.0 12.0 15.0 17.0 
b, nax Reading 1,687 18.8 14.8 15.0 850.0 
c.  Difference 1,687 8.0 0.0 2.8 836.0 

2. Facility 
a. Background 

Gas Processing 378 4.6 6.0 7.0 12.5 
Production 1,309 10.0 14.0 15.0 17.0  

b. Hax Reading 
Gas Processing 378 5.8 6.0 12.0 69.0 
Product ion 1,309 11.0 14.0 15.0 850.0 

c.  Difference 
Gas Processing 378 0.0 0.0 1.0 56.5 
Product ion 1,3Q9 8 .0  0.0 2.8 836.0 

NOTB: All data arc measured in micro-rems/hr 
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Table 1 

Difference of Maximum Readinq over Backqround by Equipment 
Sequenced by Increasing Medidri Difference 

(Micro-Rems/Hr 1 

Wyoming 

FACILITY: Gas Processing 

Obsns Equipment 

1 
4 3  
26 
31 
70 

3 

4 8  
80  
1 
7 
1 

43 
6 

378 

i a  

---- 

11 
245  

6 5  
4 4  
94 
30 

1 9 1  
4 57 

15 
1 

77 
66  
13 

1309 
---- 

BOTTOMS PUMP I 
COMPRESSOR I 
DEHYDRATOR I 
FRAC TOUER I 
INLET SCRUBBER I 
METER I 
o w n p  I 
OTANK 1 
OTHER I 
PPUUP I 
PRODUCT LINE I 
REFRIGERATION I 
SWEETENER I 
PTANK (R*tt**t**t~***t***t*tt***tt 

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

Median of Difference Over Background 

FLINE 
H/T 
MANI FOLD 
METER 
OTHER 
PUMP 
SEP 
STANK 
ULINE 
WINJ 
WROD 
W A N K  
sunp 

FACILITY: Production 

I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I*t*t**tt**t***t*t* 

Median 7 5f” 
Difference Percentile 

8.08 
8 . 8 0  
9 .00  
8 .88  
9 . 8 9  
8.00 
0 . 8 8  
8 .80  
0.u0 
8.08 
8.08 
8 .80  
8 .00  
5 . 5 8  

0 .00  
0.88 
8.00 
8 .90  
0.00 
8.08 
8.08 
8.00 
0.08 
8.98 
0 .00  
8.08 
3 . 8 8  

8 . 8  
a . O  
O.u 
4 .8  
8 .0  
3 . 5  
u . O  
8 . 9  
8 .0  
8.8 
8 . 0  
0.0, 
0 .0  
U.8  

u . O  
8 . 9  
0 . 0  
8.8 
0 .0  
a . O  
8 . 8  
0.0  
0 .8  
0 .8  

0.13 
16.58 

a.8  

Median of Difference Over Backqround 

-250- 
                                      
                                         
                                      
                                         

Copyright American Petroleum Institute 
Provided by IHS under license with API

Not for ResaleNo reproduction or networking permitted without license from IHS

-
-
`
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



S T D - A P I I P E T R O  PUBL 7101-ENGL 1777 = 0732290 í l bO1585  7 b 7  m 

Table 2 

Median Difference Over Background by County  
Sequenced by Increasing Median Difference 

(Micro-Rems/Hr ) 

Uyomi ng 

FACILITY: Gas Processing 

Obsns County 
I 

48 FREHONT I 
108 L I NCOLN I 

5 5  PARK I 
42 SUBLBTTE I 

135 UINTA I 
6 UNREPORTED I*ttt*tttttttt*tt*ti*t 

82 
35 
36 
24 

148 
412 
18 
38 
28 
213 
61 
8 
64 
30 
5 

84 
31 

Median of Difference Over Background 

FACILITY: Production 

CAWBBLL 
CARBON 
CONVBRSB 
CROOK 
FREHONT 
JOHNSON 
LARMIB 
LINCOLN 
NI OBRARA 
PARR 
SUBLETTB 
SWEET VATER 
UINTA 
UASHAKIE 
BIG HORN 
UNREPORTED 
HOT SPRINGS 

Hedian 7 5 t h  
Difference Percentile 

8.0 

8.0 
8.8 
0.0 
5.5 

8.0 
I 0.3 

0.0 
I 5.8 

0.0 

26.5 
I 8 .8  . 

O.a 
8 . 0  
8.0 
8.8 
a.a 
8 .8  
8.8 
8.8 
0.8 
8.B 
8.8 
0.8 
B.8 
8.8 
1.8 
1.0 
2.a 

a.f l  
8.2 
0.0 
0.8 
0.5 
0.0 
0.0 
8.8 
8.0 
0.8 
8.8 
0.8 
0.8 
0.8 
2.5 
3.8 
9.8 

Hedian of Difference Over Background 
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Table 3 

Hedian Background by County 
Sequenced by Increasing Median Difference 

(Micro-Rems/Hr) 

Wyoming 

Obs 

35 
199 

30 
268 
188 
103 

8 
138 

9 0  
36 
2 4  
3 1  
20 

4 12 
1 8  

5 
8 2  

County 

CARBON 
UINTA 
WASHAKIE 
PARK 
FREHONT 
SUBLETTB 
S WEBTVATER 
LINCOLN 
UNREPORTED 
CONVBRSB 
CROOK 
HOT SPRINGS 
NI OBRARA 
JOHNSON 
LARMIE 
BIG HORN 
CMPBELL 

Median 

3 . 0  
4.0 
4 . 3  
4 . 8  
5 .8  
6 . 0  
6 . 3  
7 . 8  
9 . 5  

1 1 . 0  
1l.B 

1 2 . 8  
1 4 . 9  
1 4 . 0  
15 .0  
1 5 . 0  

12.13 

75- 
Percentile 

11.0 

4 . 5  
1 0 . 0  
1 2 . 0  

6 . 0  
6 .9  . 
8 . 0  

1 0 . 0  
1 2 . 0  
1 1 . 0  
1 2 . 0  
1 3 . 8  
1 5 . 0  
1 4 . 0  
15 .0  
15 .0  

8 . 8  

Median of Background Readings 
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Appendix 1 

Statistical Data by Facility and Equipment 
Difference Over Background 

(Hicro-Rems/Hrì 

Vyoming 

Equ i p a n t  No Average 

Gas Processi= Facilities 

BOTTOMS PUMP 
CONPRESSOR 
DEHYDRATOR 
FRAC TOYER 
INLET SCRUBBER 
METER 
OPUHP 
OTANK 
OTHER 

PRODUCT LINE 
REFRIGERATION 
SWEETENER 
PTANK 

eewe 

1 8.  8000 
43 8 .8078 
26 8.8808 
3 1  4 .6161  
78 8 .  8714 

3 1 . 1 6 6 7  
18  8 .  8000 
18 1 .9729 
80 2.6375 
1 0 .  8880 
7 8 .  6880 
1 8 .  8808 

43 8. Be80 
6 11.8333 

PLINE 
H/T 
HAN I FOLD 
îíBTER 
OTHER 
PUHP 
SEP 
STANK 
VINJ 
WLINE 
YPROD 
WANK 
sune 

11 
245 

65  
4 4  
94 
30 

1 9 1  
4 57 

1 
15 
77 
66 
13 

24.6364 

6.9462 
5.7719 

o .  eaea 
a. 4181  
a.  2333 

a.  6846 
B.  e ~ a t a  

2 .8901 

û. 8808 
8 .  8888 
# 7879 

15.4462 

Maximum Minimum 

8 .8  
8 . 3  
8 .8  

42.0 
5 .8  
3 . 5  
8 . 0  

56 .0  
56 .5  

8 . 8  
6 . 8  
8 . 8  

37.8 
# . a  

8 
6 
8 
e 
8 
0 
8 
0 
8 
8 
8 
8 
8 
8 

2 7 1  8 
836 8 
451  8 

0 8 
7 8 
5 8 

1 8 1  8 
4 1  8 

0 0 
e 0 
8 8 
8 8 

117 8 

25 0 

8 
0 
0 
fa 
8 
8 
8 
0 
8 
8 
8 
8 
8 
8 

8 
0 
0 
O 
8 
8 
8 
8 
0 
8 
0 
0 
8 

Median 

8 .8  
0 .8  
8 .8  
0.0 
8 . 0  
8 . 8  
0 .8  
8 . 8  
8 . 8  
0.8 
B.8  
8 . 0  
0 . 8  
5 . 5  

0.0 
0 . 8  
8 . 8  
0 . 8  
8 .8  
0 .8  
8 . 0  
0 . 8  
8 . 8  
0.8 
8.0 
a . O  
3.8 

75 o 

8 .  
8 .  
8.  
4 .  
8. 
3 .  
8 .  
8 .  
B .  
8 .  
8 .  
0.  
8 .  

26 .  

0 
0 
0 
8 
0 
5 
8 
0 
fa 
8 
0 
8 
0 
5 

8 .  BB8 
0 .  880 

B .  000 

8 .  088 
1.818 
0 88Q 

0.0BQ 
0.888 
8.125 

16.500 

B .  08a 

0. 80a 

B .  00a 
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Appendix 2 

Statistical Data on Median Difference over Background 
By F a c i l i t y  and County 

(ìlicro-Rems/Hr) 

Wyoming 

FACILITY COUNTY NO AVERAGE MAXIbíUkí M I N X H W  PCT25 MED PCT75 

GP FREHONT 4a  3.415t1 56.5 0 0.0 0.0 0.225 
GP LI NCOLN 180 e.8uiu %,ia e 6.8 d , d  U , d U  
GP PARK 55 4.4473 56.0 0 0 .0  0.0 5.000 
GP SUBLETTE 42  0.a080 0 .e  8 0.0 a.8  e.ee8 
GP U1 NTA 135 0.2104 5 . 5  0 0 .9  0.8 0 .000 
GP UNREPORTED 6 11.8333 37.0 0 8.0 5.5 2 6 . 5 0 0  

PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 
PROD 

CAìíPBELL 
CARBON 
CONVERSE 
CROOK. 
FREHONT 
JOHNSON 
LARMIE 
LI NCOLN 
NI OBRARA 
PARK 
SUBLETTE 
S UEETYATER 
UINTA 
VASHAKIB 
BIG HORN 
UNREPORTED 
HOT SPRINGS 

82 0.0B00 
35 0.2543 
36 24.3611 
24 0.0417 

148 6.3439 
412. 0.3714 
18 0.0000 
38 0.0000 
28 0.1008 

213 0.4695 
6 1  0.0000 

64 4.8750 
8 tasiaaa 

3a a . 0 0 ~ 0  
5 1 . ~ ~ 0 0  

31 4.eeae 
84 8.8895 

0 . 0  
3.0 

836.0 

451.8 
9.0 
0.0 

2 .0  
6.8 
0.0  
0 . 0  

271.8 

1.a  

a .0  

a . 0  
4 . a  

192.8 
12.8 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 

0 
0 
0 
0 
0 

a 

a 

0.9 0.0 
0.8 0.0 
0 .0  0.8 
a.0 0.8 
0.0  0.0 
0 .0  0.0 
0.0 0.0 
0.0 0.0 
a.0 0 . 0  
9.0 8.9 
0.0 0.0 
8 . 0  0.0 
0.8 0.0 

0.5 1.0 
0 .0  1.0 
8.8 2 . 0  

a.0 0.0 

I 0.08B 
1 0.280 
I 0 . 0 0 ~  

8 009 
I 0.450 

0.000 
I 8.08B 

0.800 
I 0.H0B 

0.000 
I 0.800 

0.000 
I 8.800 

0 .  a00 
I 2 . 5 ~  

I 9 . 8 ~  
1 3.750 

-254- 
                                      
                                         
                                      
                                         

Copyright American Petroleum Institute 
Provided by IHS under license with API

Not for ResaleNo reproduction or networking permitted without license from IHS

-
-
`
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



Appendix 3 

Statistical Data on Backqround by County 
iMicro-Rems/Hr) 

Wyoming 

COUNTY 

CARBON 
U 1  NTA 
VAS HAK I E 
PARK 
FREHONT 
SUBLETTE 
SVEETUATER 
LINCOLN 
UNREPORTED 
CONVERSE 
CROOK 
HOT SPRINGS 
NIOBRARA 
JOHNS ON 
LARAHIB 
BIG HORN 
CMPBELL 

NO 

35 
19 9 

38 
268 
188 
183 

8 
138 
90 
36 
24 
31 
28 
412 
18 

5 
82 

AVERAGE 

6.5286 
5.3327 
4.2633 
6.4179 
7.4862 
6.1748 
6.5250 
I. 5298 
9.1778 
11.6944 
11.0800 
9.8839 
12.1008 
12.8252 
14.8888 

14.0244 
14.60taa 

MAX I HUM 

14.0 
18.0 
4.8 

15.0 
15.0 
7.8 
6.9 
12.8 
12.8 
14.0 
1l.Q 
14.0 
14.8 
17.0 
14.8 
15.0 
16.9 

H I  N I  HUH 

1.8 
8.8 
3.9 
1.0 
2.3 
6.8 
6.3 
4.5 
7.8 

11.8 
11.0 
2.0 
8.0 
8.U 
14.0 
14.8 
l8.B 

PCT25 

2.5 
4.8 
4.0 
3.5 
3.5 
6.0 
6.3 
6.0 
8.0 

11.0 
11.0 
3.8 

12.0 
11.8 
14.0 
14.8 
14.0 

MED 

3.8 
4.B 
4.3 
4.8 
5.8 
6.0 
6.3 , 

7.8 
9.5 
11.0 
11.8 
12.0 
12 .0 
14.0 
14.8 
15.8 
15.0 

PCT7 5 

11.8 
8.0 
4.5 

18.0 
12.8 
6.8 
6.9 
8.8 

10.8 
12.8 
11 1 o 
12.6 
13.8 
15.0 
14.0 
15.0 
1 5 . 0  
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Arnwicrn Petroleum Inatiiutr 

014-220.2031 - 
21 1 H Enfry, suit. ft00 
D81Im TX 76201 -3688 

B. R. nali 
mwuti*n DI~UW August 2, 1988 

r 

To: A P I  OPERATING COMMITTEE MEMBERS 

APf K)RM =TA COMPILATZciN ETTORT 

Gentlemen: 
In followup t a  our requost for release of your compan ' 6  external iurvoy 
mear~roa~nti  t o  HI for anal i@, your data on ~atur.1 1 y Occurring 
R4díorctive Material should In transmitted to All, A t a r  J. u. Sprnhel, 
211 Na trvay, Suit0 1700, Dallas, Taxi8 75201, by Slpt@?Bbot 1st 1988, Th8 
&ta for each company will bo grouped ao that the merauramonts wilî not k 

The data rmirecl  for analysis a6 described on the attachment rhould be 

atttibutabl. to  my rpc i f i c  company. 

U i t r d  to: - 
st8tc 

-7 trcil t y  T y p  
EQui-nt Typc 
t3axixum txtetnal Msasuremrnt 
background Xcasuremnt 

The dst8 r h d d  bo provided on 5 1/4" floppy dirketter on a f # N S  123 
rptradsheot w i t h  08th r ts te  ropared as a separate worksheet, entitled 

State - 2; County - 20; Facility Type - 8 :  tquipaicnt Tyin - 20; Maxim 
Raabing - 6; and Brckgtound Re8ding - 6. 

Each maruremnt provided should be the ~ x i m m  external radiation doro 
trading in m r  for the specific piecr of quipnsnt rurvrpd. 
PWamreawnts rhould k provided For in  8 8 N i C I  equipant on1 . Surveys 

storage amas are not appropriate for thir rtuày. 

Plesse Wire me at  214fl20-203d i f  there Ir any problem in ptovidinq this 
inforrmrtfon by mptrmkt If and providing i t  in the stquerted format. 

"ST.WKl" (eo., TX.WK1, IA. WKP r etc.). Field widths shll be a8 follows: 

conducted on soil, junk/salvagr vessels and tubing pipeyrr + t Md drum 

Vory truly yours, 

Btw:GC 
Attachment -257-                                       
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API Nom 
DATA COMPILATION 

WDRKSHEET 

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

State: 

county: Self-explanatory 

Facility Qpe: Prod - Production 

TX - Texas; LA - Louisiana; also use OS for Offshore O.C.S. Properties 

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

Equipment Type: 
Pr cduc t ion Pac i 1 it ies - WPROD - Production wellhead - WINJ - Injection wellhead 

- wother - Other wellheads 
- MAMFOLD - Pianifolweader piping, valves and chokes, etc. - SEP 

- H/T - Heater treater 
- WTANK - Water tanks 
-SUMP - FLINE - WLINE 
-vRu - Vapor Recovery Units 
- OTHER 

- fNLFT SCRüBBm - Inlet scrubbers, separators, fwko, etc. 
-smETmER 

- DEHMIRATOR 
- F R A C =  - All process towers/coluums - CRYû UNIT - REFLEX PUMP - 
-MFIzR - All metering equipment to include meters, meter nuis, 

screens, strainers, filters, etc, - PHIMP - Propane pump - o m  - A11 other pumps 
-PTANK - Propane tanks 
-0TANK - A11 other tanks - PRôDüCT LINE - A11 product pipelines 
-cQMpREssoR - Campressors and associated equipment - REF'RIGEWkTION - A11 equipment associated With the Propane Refrigeration 

- O T H E R  - All other gas processing equipment to include pig 

- Separators to include production separators, M o ,  
gunbarrels, etc. 

- STANK - Stock tanks 

-PUMP -All pumps - Sumps to include pits, pigtraps, ponds, etc. - Flowlines to include all valves and elbows 
- Water lines to include all valves and elbows 

- Zu1 other measuremezts of in service equipment 
Gas Processing 

- A11 gas sweetening equipment to include amine systems, 
etc. - Dehydration equipment to include Glycol, EG and TEG 
systems, etc. 

- Ai1 equipment associated with cryogenic process - A11 reflex pumps - Pumps transferring liquids of€ the bottoms of towers PUMP 

System 

launcher/receiver, etc. 
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NUSURMENT PROTOCOL FOR THE XCURRENCE OF I S A  MATERIAL 
(Phase I Survey Procedures) 

To ptovtdr unlform moiturcmant cr l t er fr  ta Issets the occurrence o f  1 0 ~  
rpoclflc actlvlty ( L W  scr le  and sol ids (matrrlal) rnd assoct i ted poteritiri 
oxgosurer 

Jnttoduc t !on 

Nitutilly oecuttlng radloactlve M t 8 r h l S  (NORM) m y  be produced ni t h  some 
petroleum f lu ids .  These r id faac the  miterWs my occumulata I n  scala or 
rol!ds In vessels .  p f p o r ,  tublng, or othor ptoductlon equipment. In t h i s  
protocol, we w i l t  d e r  to theto radíorctfve materlals as LSA m8teriil. 

Daughter products of natural urrnlum and thorium w e  exprcted to  be th8 mafor 
tadîoictlve components of L U  matetl i t .  These daughtrr ptoducts emt t a l p h a ,  
betr,  and grmu trdlrtlonr. The a l p h i  and bota radiations do not norrnrlîy 
prnattrte through the v e w l  or pipe wall. However, t h e  g i m a  tadlation can 
be amsurrd outtlde the vessel or ptpe rnd can be 'used to determine t h e  
occurrence of UA material In t h l r  egulpmnt, This  gama radlrtlon can also 
lcrd to direct rrdlrtlon cxpcxure, and t h l t  exposure should be rstr~r8d. 

Merrutamonts along tho axtrrnal surface of the production t ra in  can be made t o  
detotalne whtre LSA ~ ~ t a r t o l  his itcumulated tnslde equipment and píp i r ,q .  
Whero actumut~tlont w e  d r t t t t e d ,  exposure rrte measurements should also b e  
M d @  to determine potentlrl employet exposure to gam& rrdi.rtlon t h a t  
penetratos through the oqulp~tent  or pipe.  

For a mofe complete dlscusflon on naturally occurtlng radforctlve materfalm 
and t h t  occurrence o f  L U  autrrlrl, tho trader I s  referred t o  the  following 
pub! lcrtîont: 

O Hanuscript o f  pr imtat ton  by A. L. Smlth at the March 198s Offshore 
technology Conforance i n  Houston, t a x i s  

o Nit!onrl Council en Ridlitlon Ptotrctf on rnd Hcaturiments Report  
h b @ r S  30, 77, 8nd 78 

O Exploration and Production forum o f  February 1 2 ,  1987 

SFtV NOTE: These instruments are not t n t t 1 n s f t r l i y  safe.  There is some 
p o t o f i t l i t  for sprrklng whan dfitectot C X e S  are connected 07 dlrconnected, or 
whmn twltchrr ore turned on of off .  Where expiosive atmorpnctrt may be 
8ncountrred. rxplor i v e  gas measurements should be made grlot to the radtatfon 
tu tvay  . - 
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mtf: t h o  SUM p o l t e  rate motet tan be crilbrrted for usa with e t t h e t  
dutector. Houcvor, caro should be trktn to  entutr that f l o l d  adjustments to 
tñr pulse rate aetrr 8ra not necrtsrty when tho detectors ara changed.  

o Btlof desctlptlont of these instruments ar8 contained l n  A t tuhmrnt  I ' t o  
tht  t procedure 

t a u l m n t  C 1 i  ihrrtton 
o Regulatory r g t n c l r t  tequ i te  t h a t  radiation survey equipm8nt bo cal  l b r r t e - d  

prriod1criïy. Xt Is rocommended t ha t  radiation survey equipment bo 
cal 1. brrtrd r t  Ierrt annual ly .  

o A N l t f O C I I 1  buteru of Standards (NESI traceable crsium=l37 (Cr-137) soutco 
Is tocoi#i~nded for the calîbtrtlon of the pulse rrtt motor w i t h  bots 
de t o c  tort. 

Train! nq 

b p h y w t  who perform LSA m a t e r l a l  surveys should racaive, 8s L rnlnlmum, tfie 
following t t a l n l n g  to entur i  consistent and accurate tesul t t :  

o Wrrvlar o f  LSA mrtcrlal occurrrncr 

o 

o Use of measurement instruments 

o Chrrurrment tochnlquer 

#rod for proper Instrument crlibritlon (by mrnufactuter or crlîbrrtlon l i b )  

o Uso rnd purpose of check sources 

o Sutvoy strategy (where to sutuay) 

o htarprotitlon o? resul t r  

O 

WdTk Slnca tutvry porsonne? w i l l  pr0Prbly be rsked r broad tin98 of 
qUeStiOnS i j  tleîd employwr on LSA motetial and related employee h d t n  
COCICefns,  thay should bo brlefed on hou to trtpond t o  these types of  qucstjons. 

LSA mrtorlrî hrndllng procodurrr and srfrty ptecrutlons 
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STD.API/PETRO PUBL 710%-ENGL 1977 m 0732290  Ob01595 = 

.. - In gat plants: 

Ptoprne/cthant reflux pumPs, 1 ! W i d  Qtoduct pumpt and storage tanks, 
and points o f  flow yaloctty or directional changes (pirtlculariy In 
piping i n  propine, ethrne,  and product s e t v i t c l .  

o Whet@ prattltrl, I t  Is rmeammindrd t h A t  a l l  rccrrrlble p a r t s  o f  the 
product Ian trat n be surveyed. 

o A t '  tome iocrtlonr where LSA matarla1 h i t  c o m  t n  contact u i t h  or fallen to 
the ground, soil  measurements my be needed, 

o Rrvlru and fol \ow manufacturer's oprrrtlng Instructions for t h e  
lnsttumnt(s)  to be ur8d. 

o Complttm tita top half  of the survey 84tA s h i i t  up to "background readings."  

. o Cheek lntttumntr ur lnq  a cheek source to determino that they &?o 
operit lng properly. (Coleman lantern mintirs hava born found to ba useful 
rnd nexpenrivr chock s w e e t .  

o îîtisurt background t8d!rtlon 18veIS with  . thr Na1 detector. TlWSa 
brckgtound measurements should be mrdt  a t  a mtnlmum distance of 20 feat 
froin ptoductioi i  aqulpmnt. Report the background maisuremont tasul t r  in  
counts p e t  atnute (cpra) on the attached survey drtr sheets. 

NOTE: 
entr~nca to thr larte t l t e ,  and offshore I t  on the heliport. 

A good îocitlon to nuke background moisurrmentr onshore i t  a t  tR8 . - 
o Whora ptrttlcrl, survey a l l  rteirslble Darts of tha ptoduetlon triin. 

. Hold the Hal drtictor as close t o  the equlpment surface rs possih\a. s t h i  
the equipment by moving the Na1 detector slowly alonq the product ion 
t t i h  Record the  Ni1 d e t e c t o r  rradlngs In com on the attached survey 
drtr h a t .  Record reading for e i c h  separate p l e e o  o f  epu!pment/pfptng 
surviyrd, even 1f a t  background. 
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Where ~ e v o ~ ~  v i t y  for i gfven pf'ece of tqutpmnt ur pfpe.  the htqtwst  
rrrdfng should be recorded u n h S t  different parts or coinpanants of t h r  
e q u i m n t  Or plpe  ern be fdent t f lec !  (on the survey data sheet) and 
surveyed Indivldurlly. 

0 Using th* energy-componsrted tn detector. survey locations where levels 
nnisuted with thq NrI dotactor exceeded 4000 cpm above background, wold 
the Q1 dr t@CtQt  1 foot awry from the equípmant boing surveyed. Uhete 

. sor1 1norsur8mcntt are mrdt, the GM detector trradlngs should ba taken a t  
th@ hrîgbt of the reproductive organs tabout I mettr (3.3 feet )  frw the 
ground]. Rocord the CH detector results  I n  m~ll!temt per hour (mR/hr) on 
the ittrchod survey drti theot. 

NOTE: In arris +hera background rerdlngt exceed 2000 cpm, I t  !s 
retommendad that energy-compensated GM detector moirutementr be maee at 
a l l  locrtlons where )tal drtector ttrdtngs exceed 6000 cpm. 

o WW! the CW dateetor has been used at a Qfven locrtfon, measure background 
trdîrtion with the GH d#t#CtOr. Make these merrureruentr a t  the location 
whwe tnli Na1 detector background r iadings were -de. Record t h e  GM 
detector brckground rtrdlngr I n  caR/hr on the rttrched drt8 t h r r t .  

NOTE: I t  my be mofe convtnlenf ta  take bath the Na1 and cilc detector 
background rerdîngt ptlot t o  t h r  survey. 

Rocot8s 

Uhete practica!,  rtí of the Intormatlon on thr rttached sample data  rhert 
should be complrted for each locrtton surveyed. 
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. 

SAMPLE DATA' SHEET 
Pig. 1 oc - 

D i t a  - 
Survoy by: Phone # 

Strt@/County/Fî a l  d/Loas8/Wo11 
~Wfthorr-610~kw Atar ,  f h i d w  Hol 1 )  

P 1 rn t / Locat i on 

F o m t l o n  Ceo 

Dally Product 

Typa of Serle 

oglcil Name Welt Subsea Depth 
and Coraplotîon Date 

Percent Watw Cut % 
t m G "  m, on Valumt: o11 - Water 

Pr isant  
( EßfS 1 

Ag@ of Frct 1 1 t y IEqu l  pmnt - 
tut t .  1 

Drtrctot Infotmitfon: Swlr l  I 
S i t e  and typo 
Ca1 1 brrtton Date 
cpm t o  mRlhr Convetslon f u t o r  

Background Read I ng: c m  mR/ h r  

Sutvrv Lotrtfon C Dm mRlhr @ 1' mR/hr @ 3 '  
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Survey Locrtfon 
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ATTACHMENT I 
Theory o f  Operation: 

A. S c t n t ì  Iletton D8ttctott  

. Some mrtrrfilt  amit  llght or 'sclntillrto" uhon axposed to radirtlon, fat 
e x m p l a ,  the sodium lodlde (Na11 d e t e c t o r s  we are using to detetai lne where 
L U  scale of sollds hiva recumulated e m i t  llght whtn exposed to  gam4 
trdlrtîon. This rmtttrd H g h t  1 s  then d c t e t t f i d  by & photomult ipl ier  tube 
i n  the detector, rhlch produces 8 pulsed d e c t r l c  cuttrnt tnrt 1s toughly 
proportleml t o  the m o u n t  of g m r  tadhtion p t e s t n t .  This e l a c t t i c  
pulsa t t  then fed Into the  oulS8 rate meter where I t  1 s  convorted t o  a 
meter rordîng I n  counts per mlnuto tepm). From th ls  moter rerdtng we are 
rblr to locrto LU mitotfa1 that  h i s  accumulated i n  equlpmmt rnd g o t  & 
tough ide& o f  how much of this LSA mtetlrl I s  present. 

No are not rblo to accurately determine o x p o r u r e  ra tes  from t h e s i  
t c l n t ~ l l & t l o n  drtrctor readings because these dotectort are mrrkrdly 
rnorgy dependent m á  tand t o  overwspond ( t e r d  too high) when exposed t o  
tau enrrgy gama trdlrtton (Refare~ce: NCRP 56' ) .  To mmsuro o x p o r u t e  
r i t e s ,  a dmtwtor that !s energy Mependent  I r  needed. 

B. Entrgy-bmponrrted h i g e t  Mu1 lar Oitectot t  

Enorgy-compentrteC Cetger Mu1 lor (CH) tubo detectors are for ri 1 ptrct! c r i  
purpotos anatgy Independent rnd ern be usad t o  I I I ~ I S U ~ O  exposure rates .  
Gama rrdtrtlon t h a t  r n t r r s  an energy-compensated GU tube C ~ U S O S  t h t  gas 
(0.g. air) i n  the tubo to  break down h t o  porltîvrly and negatively 
chrtgod mtirirls called Ions. Thaw chrtgeb tons crum a pulsad cuttcnt 
to flou I n  tha G?4 tubo. This p u l s e  Ir fed to the pulsa rato mater, where 
t t  i r  cowartad to r mrtor trrdlng and rrrd i n  mllliriimi por hour. Each 
9lirmr trdîrtlon (photon) thrt enters th8  enrtgy-componrrted GM detector  
products 1 ttngîe putte of current. 

An enorgy-lndopondent tarponte 1 s rchleved i n  these enorgy-c~mpentrtoá CH 
dtfrctotr by usfng detector shleldr (NCRP SO'L 

'Nrtionrl Council on Radlatlon Protrctlon and Morsuremnts Report No. 50, 
pages 75-77. 
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Additional copies available from API Publications and Distribu- 
tion: (202) 682-8375 

Information about API Publications, Programs and Services is 
available on the World Wide Web at: http://www.api.org 

American 1220 L Street, Northwest. 
Petroleum Washington, D.C. 20005-4070 
Institute 202-682-8000 Order No. . G71 O1 1 - 
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