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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 Mid-Continent Oil & Gas Association in Mississippi was estab-
lished as a clearing house for information on NORM, initially coor-
dinating field survey activities and outlining field handling 
guidelines. The American Petroleum Institute began coordinating 
action on the NORM issue at the national level beginning in late 
1986. The following API-sponsored report by Dr. Gordon Otto of the 
University of Houston defines the general occurrence of NORM in · the 
United States based on a statistical analysis ·af gamma measurements 
taken external to certain petroleum producing and gas processing 
equipment. While not exhaustive, the data base is large and indi-
cates that NORM is not everywhere in the "oil patch, 11 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 occur:rence is likely to be 
overstated. 

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



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

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

• Radon gas co.,;;produced· with natural gas. 

The exposure to NORM of most concern in oil and gas operations is by 
ingestion and .tnhalation which is prevented utilizing work procedures 
routinely used .for protection of other risks. . Exposure to NORM is 
only one of several risks· which must be dealt with in oil and gas 
pr.educing operations. · Egu:ipment:. which may. contain. small. qual'.ltities 
of NORM al·so e:ontains;, large quantities t;;>f hydrocarbons which . may .in 
turn .contain ca·rbon dioxide and/o:r .hydrogen sulfide~ .. Because of the 
existence of .these I11aterials . in the oilfield, industrial hygiene 
practices aimed at protecting against their hazards have· long been in 
place and. inc;L\ide: · · · · ' · 

• :Purg_irr9 . ·of· ve:;~els prior: t.6. entry • 
.. 

• Use of : respirators and breathlng· apparatus whil:e working inside 
of ·Yessels. .~ ·. •!, ·. ' ' • : .. 

• Use'·' o:f' J'iiaski:3 . whlie perforfulnq · grifidl.ng and . chipping ,operati~ons. 

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

NORM is widely- dispersed in :the ear~h'· s crust, ·and some lndu~tries, 
of necessity, . concentrate NORM pursuant to .the primary function . . 
This occurs ;,in, the mining of · uranium and certain other miner?tl~ ... the 
productipn ·ot some fertilizers .... and in other very leg:it~mate ~om­
mercia~ undertakings._ NO~ derived from producing oil apd gas: is not 
generally ~oncentrated; it is of very low specific activity; and -oil 
and gas W!9.Il locations are typically wid~spread, thus, a _ na:tur~l. 
dispersion. qt .oil f ielfl NORM. : ~s ma~!l·ta~ned. . The. small qµ,az;t it,t·.as: :f' f 
NORM produaad ~t only a few .xelFttively remote sites cons;t.i.tutes no 
apprecial;>le jaddi.tion t;o natural: radiation background levels. ::~he 
following :tepo·rt by Dr. Otto presents . information on the. geogr:aphical 
occurrence of oilfield NORM, .· re~ating . it to natural radi:ation 'back-
grou~d : .. 1ev~l:;s '·, and points to~ar(j fu:r:tl'ler µnder13tandi:ng Qf why ,th~re 
are no :'1 ,knowrt NORM envirOnmental' ~ · health7 . o.r safety conce;rns aS;;soci-
a ted wi tn .. o~ l ::and ·: ga~;: .. pro<luc~ior site~. · ' · 

,·' 

" . .. , ' r,-,l L ' ''~I : :· : . ~. . · r 
• .,,. 11 

0 r . 
~· 

~ J. c. Martin 
\ chairman - API committee on :NORM 
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A NATIONAL SURVEY ON 
NATURALLY OCCURRING RADIOACTIVE MATERIALS (NORM) 

IN PETROLEUM PRODUCING ANO GAS PROCESSING FACILITIES 

I. Introduction 

The data sununar1zed in thfs report is a compilation of over 36,000 
individual observations submitted by a number of participating petroleum 
companies using similar equipment and collection protocols (see Sectton VIII). 
The purpose of the study was 1) to identify the geographic areas of producing 
and gas processing facilities (gas plants) which have the greatest occurrence 
of NORM and 2) to identify items of equipment at these facilities which have 
the highest NORM activity levels. 

Results are first reported on a national basis so that the general 
patterns in background levels and the excess radioactivity over background for 
both types of facilities can be seen in geographic perspective. NORM activity 
levels are reported 1n 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 1tem of equipment for each state and the total U.S. 

II. Summary of Results 

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

Figure 2 illustrates median background levels and Figures 3 and 4 
il 1 us t rate median act; vi ty 1eve1 s over background for gas process; ng and 
oil/gas production facilities respectively. The 5th, 25th, 75th and 95th 
percent t 1 e points of the nat i ona 11 y aggregated data were used to define five 
categories for tabulation and mapping of both the background levels and the 
differences over background. In developing these categories, offshore data 
was del eted from the background comp i1 at ion due to the abnorma 11 y 1 ow 
background provided by the marine environment. Likewise, · equipment 
observations which were not above background were deleted from the: differences 
compilation due to the large number of "zero" values. This is discussed 
further in Section IV. The median values for background and differences are 
shown on the next page for the five categories. These values are ' reported in 
the National Sunmary and were used ·to classify equipment, c.ounties and states 
; n the State Sununari es. · 
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Definition Background Differences 
Categor:t (Nation~1} MRI'.'. hr MRL'.hr 

l . Lowest 53 0.00 - 2.33 0.00 - 0.80 
2 Next 20% 2.34 - 4~99 0.81 - 1.99 
3 Middle 50% 5.00 - 9.00 2.00 · - 33.00 
4 Next .20% 9·.01 - 14.00 33.01 - 245.00 
5 H·ighest 53 over 14.00 over ~45.00 

·NORM activity , 1 evel s · showed wide . v ariabH i ty, both . geograptlfca lly and 
between items of equipment in the same g&ograph'ic area. As shown on Figure 2, 
1 ower background 1 evel s tend to occur offshore and near the coast.· The 
Midwest and ·Rocky Mountain jlreas tend ·.to ·have higher batkg.round levels. 
Background lev~ls are not related to .tbe · equipment re·adings . .. Several . areas of 
Co 1 or ado, Wyo'mi rig and ·utah t . for ' exampli!, had· high :backgrourid.i leve)s : i!and very 
few equfpment readfngs ·. above background •. This can be ·seer> by compa'ring the 
background . level;s :s1hown in Figure '2 ·with t 'he·.;di fference. olf'er .bac.kgroun'd level$ 
i i'.l " fi gures .;3 :an<I 4:. · · · · · · · · · .... -

·:, ';1 , .·. ·., "1 ' : - . 

, ,, T;he geographf~Li aftfa •S ; • W1 th the · #1ghe~t e1qu:i:tJ"mer1t re1~d ' 11 'rtgS · : ;, ar~ ;' t6~: ; 'e'nt ire 
gulf coast crescent (Florida panhandle to .. Browrisville, Texas), the .northeast 
Texas c resc;ent, southeast I 11 i no fS and a few counties in southern Kansas. 
These ate shown fn Figures 3 and ··4 for .. gas ,pr:oce,s·sing::. jmd: prioduction 
facHJttes; .. · re'spectifv,e 1 y. The ·:· ~as~e'fn : :gulf :,. coas!t ·from : Mi s:s+s s ippl!i,:,.to . the 
,Flotii d;a paht\andl~ has; the highest 'Ctjrisis't;ent' Nt)RM act iVity 1 e"iels ·: su 'f"V.~yed in 
the .. ~n.tire1Unite~f'S'tates. · · ··. · ·· · ·· ·· ·· 

. ·.:"Tabl~ :·'.: l1 ·· ,in\us:t:filat'es NORM:· :,a~tivit'y le~e1s ·over ·,tiiackgra~hd \: . for 
approximate·ly:. fs': , differ~nt. types :·~~~ ·.equipment ·for both . ga's ,.processing and 
production fatilities. · ·NORM. activ'ity; levels tend to be . higher . in . specific 
types ·i·of. equi pn'ient. :· · : .:Ga~'; processing ,:.faci1 Hies haviog the ,highest: J 1!,vel,s . are 
reflux pumps, propaner::pumps· and ta.:nR's, ;;other pumps. and product li n:~s; Water 
ha:nd~ i'ng eq1Ji pment in· .. the 'product i:bn.:,faci 1 i t_ 1 .~::.s t.r,'.'.f ! ;~p· :ry. i~:iib 1bi:t-s .the::.,greatest 
NORM':::activfty,·'1e·va~s,~ i"'Det1ans on ' eq~·1pment · ·~;ji'pe~· : .~·r~ ' prhv1ded A·r1 'the '',r:a~· tonal 
· s unwn~r~f! , in ·;i:th~ :q~~~~rt:1 · ' · - · . . ·. · · , , '· .,. .; l 

:{,~hen .:l:bc•at'ed. !1 rfr':~'he tarne . · are'a!,~ .,%t.tte· . gas p~ot·es$'1!t1g ; eqtii prir~ht'_i:·:'noti~b : ,above 
tends to . ha'Ve higher 'a·ct Ni ty 1 eve ls\ th an' the water· handl i ng . equ i pmenf in the 
prodµcing ' faci.Htie's,~> :This can be !~·een in t~e . state, summari e's py c·ampari ng 
th~ ~ed 1.~~· ::r.ead1 rig,~ -fOi~:'' :th~ . two type:$ (>f .fac n it1 es 1 "' the .~ alne : c~µn:ty~, .... : :; ; 

::'. '· : f: :'. \ ! ~: 'q; ·: .. 1:, ' I ~:.!;: ~ : : : ' ·::1 ··;1 : ' ·. " •' ~ . :· : ~ , ·.·. 'i : ··, . ji : i!·,: ' 

,.··\' . i ; . ,: ru~~;>fne · D~ta··: . .. ' ·.· .'1 · .. I::· : :.::' ,· 
·: • I : • ; •' • : • '·~ ' • 

;_jh'e· data :'were' ''!;Sdpp1ied by' a nu~ber · or··:,m~~Or p~troleu~t):ompan~; ~s i. :·from 
readtngs made on their own equipment under a common protocol using a similar 
type. ·,:of scir'lt'Hlation detector.' Calibration was dQn~. in;,. accorda.nce w:ith the 
manu(acturer' s specific:at ions by · all partfd,pants. T~us ;this ·d~1h: · base 
repr~~ents the· most. comprehensive ·and, cons i :stent, set .. of JfORM .. :dat.a: a!)fa~labl e 
for , P,~trolewn operattons. Ho~e'i/er, ;rnucb of ·, the 1.dat~ :were · c~l lec~ed ) at :sites 
wh i en were suspected . :of exhibiting: st>rne' ~degre~ of radi oa~ t iv'i ty . .. . He~ce: , the 
da:t cl ··. i S not typical of a. rand~ml y .. chosen 'sjte and tends to O'le~S tat~ the 
magn:l~~d~ of NORM oc¢ur~ence. 
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The data were not collected in statistically designed sampling plans and 
hence there 1s no scienttfic basis for extrapolating the results to unsurveyed 
areas of petroleum produc~ion/ga~ processing. !he number of_ observations from 
gas processing and producing equipment for a given geographic area may not be 
proportional to the actual amount of operational equipment in the area. In 
addition to the lack of proportionality between equipment types, there is 
dis-proportionality in the representation among counties in the same state and 
between the states themselves. Many counties with oil and gas operattons 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 I11inots. 

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 1tem of equipment in a state 
may be the resu 1t of a single observation or a sma 11 group of 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 1 ow readings from benign areas may "average out" and thus minimize 
the influence of a smaller number of high readings. 

One approach to this problem is to examine two different sets of 
statistics! 1) using all of the observations and 2) the tabulation of only 
those which are above background. The latter approach filters out the large 
number of "zero" values (relative to d1fference . over background} which 
constitute 64.3~ of the gas processing data and 56.9% of the production data. 
The first approach focuses on the overall result and the second focuses on 
conditions in only those cases where NORM was found to be present. The first 
approach tends to understate the median activity levels and the second tends 
to overstate · the occurrence of NORM and act iv 1 ty 1 eve ls if viewed as the 
"ave rage 11 case. 

The national sull'l!laries were prepared using both approaches. Table I and 
Appendix I show the su111nary by equipment types for all observations and Table 
2 and Appendh' 2 show the results for the non-zero differences only. Table 2 
is more useful for identifying the items of equipment which are most likely to 
have higher NORM activity levels. 

Table 3 constructs an "incidence" measure for each state which ; s an 
alternative statistical method of comparing NORM occurrence by providing a 
ranking in terms of both frequency of occurrence and intensity of activity 
1 eve l,s. . This; index is the product of the percentage of above-background 
readings ti mes 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~ 
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V. Glossary 

The data was collected using abbreviations far the equipm~nt types 
surveyed. The glossary of abbreviations used is given below. 

A. Gas Processing Equipment ' (GP) I •;; 

1. ·BOTTOMS POMP·;, ': ·- Pump·s· tr·ansferring · 1 i'quids from .. the 'bottoms ·of 

2. COMPRESSOR 

3. CRYO UNIT 

· towers .. 
- Compressors and associated eq·o i pmelif. TM s 

incl .~des·. compressors 1 ocated on; the.: lease. 
- :Al y ,·equ fprrient a s•soc'i :a·tf!d'· with' t~~;, cf§og'eri:it 

.. p.rote·ss . ~ . :.- · · ·:· . · , · · · ·· .: · · ···· 
4. · DEHYOl<ATOR . -· O.ehyijrat:fdri equiprnerit to 1nclude1! ~'lyco:l' !:::,,:EG And 

s . FRAC: TOWER ' '~i·~ · . ~~ri·~:~~ ;~1 .~ ~;~;~·!···and . co 1 umn s . , L:. ' ·. ::: , : : ~ . · :. , . 
6. 1 NLET SCRUBBER M ln let ·· scrubbers. separi!tors·, · fwkti;;: :~tc •.. :: ·· This 
7. METER 

8. OPUMP 
9. OTANK 

10. OTHER 

ll~ PPUMP 
12. PTANK 
13. PRODUCT LINE 
14. ': REFLUX PUMP 
15. REFRIGERATION 

includes those located· on the least!. 
Al l :'imetef i rig equi pin~nt ' to incl ud~>'meters, meter 
runs:, screens' s'tra,t1ler:'S·;, fi Tte·r!Si,,:. etc .. 

,=,q::n.:;:1~~~:r:~~he!t.'< :, · y .•• " : .· •. \ ' : · · · .· . .. 

-· M :1m !bt~tf!t 9as . prn'¢~~s1~9: ,TequJpment~ :,; irlcio:if1n9 pig 

~ !!li!!I;~;;;··~"' .. ,:, , . . ...... •. 
- ' 'M !]':m]equ.i'~ntl!nt assdci ated W1 th . the ; propane 

'· ;r~~f:~'j g~r·~'fi,on . sys;t:em. . ' ; 
-:

1 ·!~~ r: ;1~~!S:~:!!s..:t~&,t enlng .; eq u 1 pmen:t .. to i nt 1 ud e am i ne 
· :s~:s1~em~ ~ :')~~c: .' :~ · ··. · · 

B. Prddu~tion Facilities ' •: :(~ROP')< : >. 
1. FLINE 
Z. H/T 
3. MANIFOLD 
4. OTHER 
5. ,PUMP 
6. ' SEP· 

7. STANK 
8. SUMP 
9• VRU 

10. WINJ 
11. W.OTHER 
lZ; ·WPROO 
13. ' WUNE 
14. ~HANK 

- 'FldW li;nes ·!ti:l"!:ii n·e:1 ude al 1 · v·a 1 ves and e 1 bows . 
- Heater · treater. 
-Jtan~ :fohi/header piping, v a 1 ves and chokes, etc. 
- < .All:olh~r · mea~'urements on in servic.e equipment. 
- M l·:: ,~umpS' : . · · -, ':~~birator'; . 1 ~b · inc l'ude production separators, fwko, 

~un~atr"eli.S~ :: efc.. · . 
- Stbtk ':tafrks • · 
4 ~~~prs :Ja : ; , ;fnicl~de pits, pigtraps, ponds, etc. 
- Ya'pO'l" '' 11flet()v~rY,. uni.ts. 
- i~ hje~t'1:orf::w;e1 lhead. · 

Ot lO:!l. ' l'' :l.:r1'1h · d ' -· n~l\'. \ii'1:n;i( :lea s ~ 
- :1>r1JC!1Jetf~ri .~eu head~ -· w•ta~· :: ~' in~s!'.t(f include a.11 ·valves and elbows. 
-.·· ·~-~~r)t-~~~.s[ :. : · : 

"I . 
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VI. National suamary 

Overview 

I. Differences in Equipment (all obs•rvations) 

The equipment with the most pronounced differences over background 
based on Median ranklnq are listed below in descendinq order. The 
dlffez:ence ls the excess of the readin9 over backqround using all 
observations: 

l. 
2. 
3. 

lquipment 

Reflux Puaps 
Propane Pumps 
Propane Tanks 

(GP) 
(GP) 
(GP) 

Median Difference 75~h Percentile 

52.7 µR/hr 
19.1 
9.8 

24 2. II ~R/hr 
78.i 
45.8 

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

III. 

A second wa.y of looking at the data is to exclude all values which 
were at or below background and focus on what happens when NORM is 
detected. 

The equipment with the most pronounced differences over backqro_und 
based on Hedlan ranklnq are listed below in descending order. The 
difference ls the excess of the reading over backqround uslnq only 
those observations in excess of backqround: 

\ 
Equipment Over Median Difference 75·w.n Percentile 

1. Reflux Pumps (GP) 86.4 76.1 J,tR/hr 291.1 µR/hr 
2. Plow Line (Prod> 2t.I -42. I 112.1 
J. Pump (GP) 66.7 38.8 73.1 
4. Product Line (GP) 56.1 35.1 111.5 
5. Water Line (Prod) 51.6 34.6 111.8 
6. Propane Pups (GP) 74. 7 31.11 97.5 
7. Other PUii(> (GP) 49.l 27.8 96.3 
8. Propane Tanll:s (GP) 72. 6 25.1 65.7 
9. Injection Vell{Prod) 49.8 211.1 . 56.3 

Overall Summary 

1. ffationvld• (all Oblln11) 

ITEK No 5c1t. Pct. 25t::h Pct. Median 75cn Pct. 95th Pct. 
Clov) (-------- 11.id-ranqe -------) {high) 

a. Backq:round• 33971 2.3 5.1 7.1 9.1 14.1 
b. Max Readinq 36891 1.5 6.1 9.1 13.1 118.1 
c. Difference 36891 ••• I.I 1.1 .. " 114.6 

• On-shore backqrounds only, Based on these numbers, back-

-5-



grounds for each county were classified if their median values were 
belov 2.34 (very lov), between 2.34 and 5.99 Clow), between 5.8 and 9.1 
(mid-range), between 9.11 and 14.8 (hiqh} and above 14.8 (very high). 

2. Nationwide (observations over back9round only) 

ITBH Mo seft Pct. 2s•h Pct. Median 75cft Pct. 95th Pct. 
now) '( ~---- ·-·-- llld;_range -------) (hiqh) 

Difference 1563'1 •~a 2.8 ' 6.1 . 33°.I . 245.8 

This distribution was used to classify all difference readi.n915 (by county 
or equip•nt} a& very low ( < 1.8), low (. 8 - 1.99 J, aid-r.ange (2. 8-33. I), 
high (33.n - 2451 and very high (above 245). 

, , , , , . . . . : :.' I~ ·. : 

: ~ . : 

J. Facility 

ITJM No 5•1o Pct. · 2s•1' 'Pct• Median 75" .. Pct. 9St .. . Pct. 
(low) <------- aid-range -------) (hlqh) 

Difference (All observations) · 

Gas ProceHing 
ProducUon 

3864 •• " 
33126 ••• 

IJ. IJ 
•••• ••• . .. ' 

Difference (Observations in excess of background) 

Gas Processin9 
Prod11ction 

1379 1.8 
14251 •• 8 

2.8 
2.1 

MOTi: All data are measured in 11lcro-rem/hr 
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9.1 
6.1 

46 .11 
31.1 

95.1 
115.1 

261.9 
245.1 
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FIGURE 1 - STATES/AREAS REPRESENTED IN SURVEY 
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FIGURE 1 B - PRODUCTION FACILITY MEASUREMENTS 
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FIGURE 3 - MEDIAN OF DIFFERENCE OVER BACKGROUND 
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FIGURE 4 - l\1fEDIAN·~'OfCt,11FFERERC-E OVER BACKGROUND 
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Table 1 

Difference of Maximum Readinq oveI Backqiound by Equipment 
Sequenced by Increasing Median Difference 

(Micro-Rems/Hr) 

National Summary 
(All Observations) 

FACILITY: Gas Processing 

Equipment 
COMPRESSOR 
CRYO UNIT 
DEHYDRATOR 
FR.AC TOWER 
INLET SCRUBBER 
METER 
OP UMP 
O'?ANK 
OTHER 
REFRIGERATION 
SWEETENER 
PUMP 
PRODUCT LINE 
BOTTOMS PUMP 
PTAMK 
PPUMP 
REFLUX PUMP 

1u , .. 
I**** 1••••• 
!********** 
!************************** 
-----+----+----+----+----+----+---

18 21 JS 41 51 68 

Median 
Difference 

s." s.e 
". " 8. II 
IJ. iJ 
8. I 
liL 8 

". ti 
". 8 
". s 
I. I 
3. II 
3.3 
1." 
9. Ii) 
9 .11 

52.7 

Median of Difference over Background 

FACILITY: Production 

FLIN! I ". 8 KAH I FOLD I 8." 
METER I S • II 
OTHER I 11 • II 
PUMP I 8. II 
SEP I ". " STANK I S. II 

. VRU I II • I 
WINJ I S. I 
WOT HER I " . " WP ROD I 8. I 
H/T I 11. 3 
SUMP I* 1." WLINE I* Lii 
WTANK 1• 2." -----+----+----+----+----+----+-

UJ 29 JS 48 511 69 
Median of Difference Ovet Background 
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75tn 
Percentile 

Iii. ii 
2.5 
l." 
6. IJ 
iJ. 5 
1." 

25.5 
2.1 
4." 
4. ii 
IJ. ii 

73.8 
46.5 
28.S 
45. II 
78. 8 

242.B 

IJ. I 
2. II 
IJ. it 
3 • II 
1.8 
7.8 
2. II 

" . " 2". Iii 
". i 
l." 
8. IJ 
9.3 

39.11 
U.IJ 



Table 2 

Difference of Maximum Readinq over Backqround by Equipment 
Sequenced by Increastng Median Difference 

(Micro-Rems/Hr} 

National Summary 
(Observations in excess of backqround) 

FACILITY: Gas Processing 

Obsns Equipment 

119 COMPR!SSoa · 
72 OIHYDRATOR 
JS SWEETENER 

156 INLET SCRUBBER 
32 MiTIR 
28 CRYO UNIT 

141 ·oTANK 
165 OTHER 
12 3 FRAC TOWER : , 

56 'REFRIOERATibH 
. : . . t : 

311 · BOTTOMS PUMP , 
'' PTANK :., 

lU OPUMP 
.53 PPUMP 
82 PRODUCT LIO 
2 PUMP 

95 REFLUX PUMP 

1379 

Median 75th 
Difference Percentile 

I* 2,.. 3.t. 
I** 3.. 6.7 
I** l.:4' . 19.5· 
I** 5.J 19.f 
I*** 5.5 . . : 51.9: 
I •.** 6 ,,9 21. 9-: 
I *** 6 II . . :· · 31 a· .· 
I u u 7 ::I'··\ ; . ' ::; 23 : 11 
1 ***.. CJ .;s<: · ,I._ :· 33. J · 
.1 uuuu 16 ·~ · · .:; ·. !;<'!:'68 .• 8'; 

i :::::::::::::. ~t :~ :~·:I:i~··i~H: 
I******•*•**•**** 31.1 ,, .. :; ,: 97, 5 ; 
·1 *_.·**************** 3·5 ·,. , ; :Hi ~ :11 ~ s ' ., • .. ·-··1 ;··"'· ,, .. 
I*******•*******•*** 3:8.:;I ;.;: ;'i,);, ,: 73'~' 8 '· 
I***'** ttt **** tt tt u t ** ** *** u•• u *** *** 76 .;I • 291.1;: 
-----+----+----+----+----+----+----+----+- ., ' 

' : : 18 ' 211 31 41 51 61 71 88 
Median of Oif ference Over Backqround 

FACILITY: Production 

5 WOTHIR 
777 WPROO 

72 MBTIR 
424 PUMP 

llifl7 OTHIR 
2696· STAJIK 
895 MAlfIFOLO 
2Sl SUMP 

3816 SIP 
105 H/T . 
2141 VTAKK 

25 VRU 
Si' VIlfJ 

176 WLIHE 
419' FLlHE 

14251 

I* 
I* 
1u 
I°** 
JU 
I** 
I*** , ... 
I**** 
I**** , .... 
I********* 1•********• 
!*******•········· 
r••••*************''** 
-----+----+-~--+----+----+----+----+----+ 

ll 21 31 41 51 61 71 81 
Median Of Dlf ference Over Background 
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2.1 
2.3 
3.1 
3.1 
4.1 
4.1 
6.8 
7.1 
7 •. 8 
8.11 
8.t 

17.1 
21.1 
34.6 
42.I 

3.8 
7.9 
5.8 

14.1 
15.1 
14.1 
55.1 
26.5 
48.1 
n.1 
35.t 

217.5 
56.3 

111.1 
112.1 
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Table 3 

NORM Incidence by State 

(All Faci 11 ties) 

. 
All Observations Obsns. Above Background Incidence 

State 
Name No. of Median ' of Total Median Measure 

Obsns. Difference Difference 

Alaska 256 6.0 76.2 Hl.IJ 7.62 
Alabama/Fl 149 20.0 69.8 58.5 40. 83 
Arkansas 199 1." 61. 3 2." l. 23 
California 959 0.0 34.2 U.9 3.42 
Colorado 559 0.0 18.8 s.s 1. GS 
Illinois 661 17.0 91. 8 23.0 21.12 
Kansas 726 0.0 45.5 liJ .5 4. 77 
Kentucky ., . 

"~ 3. liJ 57.l 12·.0 6.86 
Lousiana 3,028 0.9 43.7 11.8 5.15 
Michigan 695 0.0 19 .4 2.6 0.51 
Mississippi 911 20. 0 76.l 46.0 35. Sl 
Montana 708 0.0 12. 3 37.0 4,55 
North Dakota 856 0.0 19. 7 9 • " l. 77 
Nebraska 3" IL 0 28." 5. 4 1. 08 
NeW' Mexico 2,912 0.0 41J. l 4.0 1. GS 
Oklahoma 4,128 0." 43. 7 4.0 1. 75 

Texas (all) 15,138 0.0 41. 4 5." 2. "7 
* Coastal 2,567 1." 54.3 15." s.1s 
* Northern 4, 927 1.9 52.4 4.1 2.1" 
• Western 7,278 0.9 29.9 5.7 l.68 

Utah 364 IL I 19. 5 5.S 9 •. 98 
Wyoming 1,687 ". " 16.8 2.3 ". 39 . 

Of £shore 2, 928 9.5 62.3 3.2 L99 
t Gulf 2, 886 11. s 63.4 3.2 2 .13 . 
* California ll4 " . " 33.J J.46 1.15 ... 

Note: The Texas total includes 366 ob~ervations .,,hich could not be classified 
by Region because the county name was not reported. 
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Equipment No 

Appendix 1 

Statistical Data by Facility and Equipment 
Difference Over Background 

· (Hici;o-Rems/Hr J 

· National S\iilUnary 
(AH observations) 

Average Maximum Minimum 25 \ Hedi an 

Gas Processing' Facilities 

COMPRESSOR 
CRYO UNIT 
DEHYDRATOR 
FRAC TOWER 
INLET SCRUBBER . 
HETER 
OPUHP 

:OTANK 
>OTHER 

REFRIGERATION 
·· SWBSTENER 

PUMP 
PRODUCT LINE 

·. BOTTOMS PUHP 
.• PTA.MK 

• :, PPUMP 
,:REFLu·x PUMP·· 

648 
5" 

2H 
272 
593 
llfl 
232 
423 
438 
143 
~H 

3 
146 
u 

124 
71 

118 

i'· Production '·Paci lities 

FL I NE · 
MMIIFOLD 

··METIR 
::OTHER : 
.PUMP . 

:: sgp 
1:· 

:!::STNfK: ·· '·' 
;!VRU 
:J,iIMJ ' 
twoTHIR 
;:,WPROD: 
H/'l' 
sut1P :· · 
WLINE 

. \ITAffK 

!HS 
2537 

396 
2397 
139.3 
7887 
71HS· 
·· us 
. 112 

24 
232' 
296.2 
:,:~54 

341 
3:431 

1.411 
7'1.292 

4. 693. 
i6.676 

7.479 
19.497 
55.688 
9. 574 

ll •. SH 
18~823 
:2. 942 

25. 3J3 
54.l~.8 
2s.•13i1 
3'7.63;3 
86.3·93 

22·5l:2&2 

21. 5717 
2'3.3713 

2.2288 
18. 9586 .a. 1212 
~l.227' 
1il~5157 
36.6696 
32.2451 
''· 5292 :g .8176 
~J. 4679 
2:5~3998 
14.'8135 
35. 4136 

49". lrJ . 
2985." 

.. ·. 5-29 ·" 
3 9 5." :' 

. 7111." . 
'695." ' 

1391 .• e · 
.383,." 

. ·995,1 " 
595. ii . 
228.5 

'_ 73 .·II :' 
·:HJ8 I • ll ;: 

:~:~:.:! 
:29'8 s .'ii '; 

2991.1 
2995.1 

92. II ,. 
3785.1 
,986.1 ' 

·4491.8. 
241s.1 ·'. -
12a1. t 

886.B' 
5, 5 . 

1487.1 . 
3498.11. 
. 793.e·: 
·2799 .f '' .. 
3186. I 
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I. II ; 
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1.1 .. i,, 
1.1 : . 
2.1 

75 ' 

" . """ 2.525 
l.'HI 
6. HI 
11.458 

l. "~" 25;511 
2.'1111 
4~ ·018 
4 .·1111 
1 •. HI ' 

73.Hi ' 
46.581 
28.Hf . 
45~' 1111 '. : 

'71.,IH '· 
242 •. HI :; 

8.H 
2.81 
11•11 
3.H 
l.H 
7~11 

2 ~H 
11~.:H .. 

21J~Si . 
11 _,H . 
LU 
8.H 
9~25 · 

39AJiJ 
u. u 

i' 
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Appendix 2 

Statistical Data by Facility and Equipment 
Difference Over Background 

(Micro-Rems/Hr) 

National summary 
(Observ~tions in excess of Sackqround) 

Equipment No Average Maximum Minimum 25 \ Median 75 \ 

~erace6einq racillt!~a 

COMPRESSOR 119 7.631 498.IJ IJ. 3 1.H& 2.H 3. HI 
DEHlDRATOR 72 15.91i14 529.11 ". 3 1.351 3.H 6.658 
SWEETENER 31i1 22.947 221.5 0.2 l.HI 3.45 19.SH 
INLET SCRUBBER 156 28.431 791.IJ S.l l.Hlll S.H 19. IH 
HETER 32 61. 537 695. li!I 9.3 l.15li!I 5.59 51. HS 
CRlO UNIT 211 175.739 2985.IJ l." 2. HI 6.H 21. 925 
OTANK 149 28.927 383.fll 8.2 2 • fl"" 6.H 31i11. HI 
OTHER 165 38.752 995.8 ILJ 2 .9"8 7.H 23.HS 
FRAC TOWER 123 36.876 39 5." B.2 1.511 9. 511 33.288 
RiFRIGERATroN 56 48.866 595.11 If .1 2.HIJ 16.H .68.758 
BOTTOMS PUMP 31 33.587 228.9 ". 5 3.818 17.H 45.251 
PTAHK 91 Sl.851 68i'.I IL5 7.325 25.H 65.751 
OP UMP 114 113.168 1391. IJ lL4 6.825 27.75 96.258 
PP UMP 53 115. 613 1141." IJ.1 9.591 31.H 97.511 
PRODUCT LINE 82 96.391 1888. I 11.1 13. 751 35.U tu. SH 
PUMP 2 38. "'" 73.1 3.8 3 .Hi 38.H 13. HI 
REFLUX PUMP 95 268.829 2985.il ". 2 15.8881 76.H 291.HI 

Production facilities 

WOTHIR 5 2.5411 5.5 1.2 1.6 2.8 3.75 
WP ROD 777 29.364 1487. 8 liJ. l 1.9 2.3 7.98 
HETER 72 9.472 92.8 l." 1.8 3.8 5.75 
PUMP 424 28.652 986.1 8.1 l." 3. IJ 14.H 
OTHER 1117 45 .119 3785.& 1.1 1.8 4.1 15.H 
STANK 2696 27.297 2475.8 1.1 2. lit 4.9 14. "' HAN I FOLD 895 . 66.249 2995.lf ".1 1.1 6." 55.H 
SUMP 253 45.579 793.tJ liJ.l 3 • e 7.1 2~.51 
SEP 3816 64.543 4491.9 1 .. 1 2. IJ 7.8 411.H 
H/T 1495 86.122 349&.I 1.1 2." 8.1 47.U 
WTAHK 2141 56. 761 3786.IJ ".1 3." 8.1 35.H 
VRU 25 168. 688 1287.1 1.2 2." 17.8 217. 58 
WINJ 59 65.788 886.IJ 1." 4.8 28. I 56.25 
WLnfl 176 144.951 2798.f 8.2 6." 34 .6 1118.H 
FL I NB 419 89.994 2991.i 8.1 7.1 42." 112.H 
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VIL State S~riea 

- overv'iew 

The state summaries are each organized in the same order to 
give the follovin9 information: 

A. SuJNDary Statistics for the state ( one paqe) 

B. State Haps ' showinq th~ · c:ounti-n in the s·ur-vey. 
A:separate map has been made for Backqtound Levels (Figure U, .. 
OUference .over Backqround for Gas Proeessinq Facilities 
CF1qure 2), and Difference over Background for Production 
Facilities (Figure 3). ·. · · 

In each fi .gtire the counties are· summarized' into ·the following 
cate(Joriesaccordin:q to their median values: 

. category Defiftltion ' -· Backvround Dlfference 
(htiQnal) J' a/lit ., ·Jl I/hr 

1 Lowest 5 \ . . I.II - . 2 .;33 BAii 1.81 
2 Next 28 \ . 2. 34 - . 4,9·9 s~e81 . 1.99 
3 Middle 58 \ · 5. H - ; · 9 ,:f I 2.H 33."" 
4 Next · - 28 \ 9. Ill - '14;:18 33 .l'1 245. 81 
5 Highest 5 \ over U,H over 245.ei 

A Background map was prepared for every state. If the 
differenc-e over bac:kground was the same in every county the 
Difference Over Backqround map was deleted. 

c. Tables in Bar Chart fora showing the median values for 
equipment, county, and background tanked in incteasinq order. 
The dlf ferences over background for equipment and county are 
reported separately for Gas Processinq and Production 
racili ties. 

D. Appendices 1,2, and 3 qive the d'etail data shown· in the 
tables, plus a few other statistics. 
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SUMMARY 

(Alabama and Florida) 

I. All significant differences vere equipment specific. 

The equipment with the most pronounced differences over backqround 
based on Median rankinq are listed below in deecending order. The 
difference is the excess of the readinq over background. These itelDS 
were located in Escambia county Alabama and its adjacent neighbor, 
Santa Rosa county Florida. 

Equipment Hedian Difference 75"h Percentile 

1. Separator (Prod) 121 J,IR/hr 221.i JJ.R/hr 
2. Other Pumps (GP) 181 145.8 
3. Reflux Puape (GP) 65 121.i 
4. Flow Lines (Prod) 51 184.5 
5. Water Line (prod) 35 125.1 

II. Santa Rosa (Fl) and Mobile county had low backqround readings while 
Monroe county had a hiqh background level. All of the others were 
mid-ranqe. 

III. Overall Summary 

ITEM Ho Median 75ea Pct. 98th Pct. Max Value 

1. statewide 
a. Background 149 5.8 15.i 15.8 15 
b. Max Readinq 149 JI.I lliJ' ~ 2a.1 625 
c. Difference 149 21.8 116.1 285.I 621 

2. Facility 
a. Background 

Gas Processing 51 15.8 15.8 15.1 15 
Production 99 5.1 15.1 15.I 15 

b. Max Readlnq 
Gas Pn;:r;c.;2tsln9 51 15.1 35.t 118.S 151 
Production gg SI. II 151.1 251.I 625 •. 

c. Difference 
Gas Processing 51 ••• 24.6 94.6 us 
Production 99 42.1 147.1 245.I 621 

MOTBS: 1) All data are m1asured in lllicro-re115/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 l 

Difference of Maximum Readinq over Background by Equipment 
sequenced by Increasing Median Difference 

(Mi er o-Rems/Hr) 

Alabama and Florida 

FACILITY: Gas Processing 
Median 1s~h 

Obsns Equipment Oif ference Percentile 

l BOTTOMS PUMP 
l COMPRESSOR 
2 CRYO UNIT 
2 DEHYDRATOR 
3 FRAC TOWER 

I 
l 
I 
I 
I 

". IJ " . " II. II 
II. e 
IJ.8 

21 INLET SCRUBBER 
1 METER 

I 
I 

". ii 
8. I 

5 OTANK I 
1 RBP'RIGIRATION 
1 SWEITENER 

I 
I 

11.I 
II. I 
IJ. I 
8.4 

51 

6 OTHER 
1 PRODUCT LINE 
3 REFLUX PUMP 
2 OPUKP 

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

11 21 31 ~" 58 61 71 81 98 118 

Median of Difference Over Bactground 

21." 
65.9 

111.1 

FACILITY: Production 
2 WIHJ 
l WOTHBR 
5 HAIUFOLD 
9 OTHIR 
4 WPROD 

11 W'l'ANK 
11 H/T 

4 STANK 
3 WLlld 
9 FLilfl 

41 SBP 

99 

I I.I 
I 8.1 
I** 5.1 
I*** 7.1 
I*** 7.5 
I**** 18~1 
,...... 13~1 

,........ 19.5 
,.............. 35.1 
l****•••••ttttttt*•••******'* 51.1 
!*'*********••••································· 121.1 
----+---+---+---+---+---+---+---+---+---+---+---+---

11 21 31 41 51 61 71 81 91 111 111 121 

Median of Difference OVer Background 
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" . " 11.11 
IJ. ll 
IJ. I 

45." 
22.2 j." 
24.6 

IJ. Iii 
Iii • II 

98.5 
21.1 

1211.11 
145.1 

111. I 
I.Iii 

44 .I 
37.S 
25.I 
72.1 

145.I 
112.9 
125.1 
184.S 
228.1 



Table 2 

Median Difference Over Background by County 
Sequencedby Increasing Median Difference 

(Micro-Rems/Hr) 

Alabama and Florida 

FACILITY: Gas Processing 

Median 75t:h 
Obsns county Difference ee~centlle 

19 MOBIL! 
29 ESCAMBIA 

ILB 
II. 8 

116.1 

15 
3 
6 
2 

12 
55 

6 

2 SANTA ROSA 1••••••••***********************•********** 
----+---+---+---+---+---+---·---+---+---·--~~~ 

11 21 38 48 58 68 71 88 91 18f 111 

Median of Difference over .-:ia.ckgro_uhd ., < L 

FACILITY: Production 

, ............ . 
1 uttttttt'tttt 

I. II " .. 31.5 
32.i 
49.8 
71.8 

MOBILE 
WASHIIGTOif 
COLLI BR 
CLARKE 
HONROB 
ESCAMBIA 
SAKTA ROSA 

!**************** 
!*******'*********************** 
l****tttttttttttt••ttttttttttttttttttttttttt 1111'1 • I 
----+---+---+---+---+---+---+---+---+---+---+-

11 21 31 41 51 61 71 81 91 lit 111 

Median of Difference over Background 

Mote: Santa Rosa ls in the Florida Panhandle and Collier is 
in the southern tip of Florida (Naples), All other 
counties are in Alabama. 
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13.2 
51.8 

121.i 

13." 
".Iii 
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47.S 
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Obs 

8 
34 
84 

3 
2 
6 

12 

. ' • . :• .~ . .... ·• ·· ~ .'. .• . . , '!'. ··.· · .... 

Table 3 

Median Background by County 
Sequenced by Increasinq Median Difference 

(Micro-Rems/Hr l 

Alabama and Florida 

751:" 
County Median Percentile 

SANTA ROSA 
HOB I LB 
ESCAMBIA 
WASHINGTON 
CLARKE 
COLLIER 
MONROE 

1uuu 
I********* 
1••******** 
!"*************** 
!**************** 
!***************• 
!****************************** 
----+---+---+---+---+---+---+---+---+ 

2 4 6 8 11 12 14 16 18 

Hedian of Backqround Readings 

3. IJ 
4.5 
5." 
7.5 
8.i 
8.8 

15.li 

Note: Santa Rosa is in the Florida Panhandle and Collier is 
in the southern tip of Florida (Naples). All other 
counties are in Alabama. 
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4.1 
7.5 

15.1 
7.5 
8. It 

HJ.I 
15.B 



Equipment No 

Appendix l 

Statistical Data b.y Facility and Equipment 
Difference Over Backqround 

(Hic:ro~RelilS/Hr) 

Alabama and Florida 

Average Maximum Minimum. 25 \ Median 

cas Processing FaClllt.ltJ. 

BOTTOMS PUMP 1 lil;SH ". 8 " IJ.H " .. : 
COMPRESSOR 1 "·"' II. 8 " ".Ill 8." 
CRYO UNIT 2 S. Hlf I. I " . t.H 8.1 ' 
DEHYDRATOR 2 I. HI I. I IJ S.H ILi 
FRAC TOWER 3 15.888 45.8 . I 1.111 8 .I 
·INLET . SCRUBBER 21 18.133 95.S 8 8.H '" '1 HBTiR 1. S. SH· I. I I I.II 8.1 
OT~K 5 9.821 27.8 " '·'' '.11 
RlrRIGERATIOM 1 8.IH· 8.1 • I.II I.I 
.swuTElfER l I.HI I.I . I 1.H '." OTHER 6 18.633 121.lil I 2.25 8.4 
:PRODUCT LINK l 21.181 21.1. 21 28.H 21.8 
iR!FLUX PUHP 3 6-1.667 121.1' I . I.II 65.1 
·OP UMP 2 188~f188, US '. I 55 55.H lH.I 

Production Facilities 

WINJ 2 I.Ill I • I.II 8. I 
WOT HER 1 1.811 " 8 l.H 8.1 
MANIFOLD 5 19.611 46 I 2.51 5.1 
OTHER ' 24.111 u " 3.58 7.9 
WP ROD 4 11.251 31 I 1.25 7~5 

WTANK u 32.118 185 11 I.II U.I 
STARK 4 45.251 142 IJ 4.25 19.5 
WLINE 3 53.333 125 I 11.H 35~1 
H/T 11 65.364 275 I I.II 13.1 
FLIME 9 88. 222 245 " 15.H 51.1 
SIP 41 164 • .f88 621 I 42.81 12Lfl 
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. . 

75 \ 

8." 
II. I 
ILi 
II. I 

45.8 
22.2 
1.1· 

24.5 
8.1 

"·' 98. S. 
28.I 

128.t 
145.11 

' " 44 
37.S 
25 
72 

112 
125 
145 
184.5 
221 
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Appendix 2 

Statistical Data on Median Difference over Background 
By Facility and County 

(Hicro-Rems/Hrl 

Alabama and Florida 

FACILITY COUNTY NO AVERAGE HAXIHUH HIN I HUH PCT25 MED 

GP MOBILE 19 6.4'5 27.8 I ". u lJ. II 
GP ESCAMBIA 29 26.828 145.1 ' I.ii I. 8 
GP SANTA ROSA 2 1116 .HI 121." 91 91.H 1116.S 

PROD HOB I LB 15 31. 667 275.lf I IJ.U I.fl 
PROD WASHINGTON 3 ii.HI 8." " S.11 ".I 
PROD COLL Ill 6 51.333 193.1 5 5.11 31.5 
PROD CLARKE 2 32.HI 47." 17 17.U 32.t 
PROD HON ROE 12 64.167 215. fl If 6.25 41.1 
PROO ESCAMBIA 55 123.764 621.1 " 16 .111 11.1 
PROD SANTA ROSA 6 142.SH 39 7." 31 39.U 187.1 

Note: Santa Rosa is in the Florida Panhandle and Collier is 
in the southern tip o1 7lor1da (Naples l. All other 
counties are in Alabama. 
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PCT75 

13. 29 
51.H 

121.H 

13.H 
1.H 

79.75 
47.11 

128."" 
196."' 
228.25 



COUNTY 

SANTA ROSA 
HOBlLE 
ESCAMBIA 
WASHINGTON 
CLAR.KB 
COLLIER 
HOlfROB 

" 

Note: 

Appendix 3 

Statistical Data on Background by County 
(H1cro-ReN/Hr) 

Alabama. and Florida 

HO AVBRAGB HAXHtUK HHUHUH PCT25 MBD 

8 4.1259 18, '9 3.1 3~91 3." 
34 7.1735 15.1 4.5 4.58 4·.5 
84 8.4286 ' 15.,,8 l.8 4,jl 5:~1 

3 1. s1111: r;.s, 7.5 7. 51 1.5· 
2 8.Hllt l~r~;]: ;: 8 ~If . 8·.H ·. 8 ~If 
6 8.833'1 1 .. 1 ::, .. l~ 75 . 8~.• · 

12 15.IH,I · 15,~:'·i.··· 15~1 ·.:15: •. H 15.8 
' 

Santa Rosa is in the Florida Panhandle and Colli.er is 
in the southern tip of . Florida (Maples), All other 
counties are in Alabama. 

•· 
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PCT75 

4." 
1.5 

15. II 
7.5 
8." 
u~1 
15. t1 
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SUMMARY 

(Alaska) 

I. There were no-significant differences over backqround in any of the 
items of equipment. 

II. Offshore areas had low background readings and Anchoraqe county ~as 
very low. 

III. overall summary 

ITEM No Hedi an 7511:11o Pct. 9'fttt Pct. Hax Value 

1. Statewide 
a. Background 256 4.1 4.1 5.8 6 
b. Max Reading 256 9.5 29.8 84.5 786 
c. Difference 256 6. I 25,S 81.9 7111 

2. Facility 
a. Backqround 

Ga8 Processln9 13 LI 4.5 6.1 6 
Production 243 4.8 4.1 5.1 6 

b. Max Reading 
Gas Processing 13 5." B.5 428. 716 
Production 243 liJ. II JIJ. f 85.8 SH 

c. Difference 
Gas ProcesslmJ 13 IJ. IJ 4.1 423.5 781 
Production 243 6.8 26.1 81.8 495 

NOTE: All data are measured in micro-re11S/hr 
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Table 1 

Difference of Maximum Readinq over Backqround by Equipment 
Sequenced by Increasing Median Difference 

{Micro-Rems/Hr) 

Alaska 

FACILITY: Gas Processinq 
Median 75eh 

Ob~ns Equipment Dlf ference ~ercentile 

l 
4 
1 
7 

13 

1 
8 

11 
2 
3 

34 
8 

12 
24 
31 
34 
7 

44 
25 

243 

I 
OTHBR I 
COMPRISSOR I 
PRODUCT LINE I * 
INLIT SCRUBBER I* 

-----+----+----+----+----+----+ 
11 28 38 41 SI 61 

I. II 
8. I 
1.8 
l.11 

Median of Difference over Background 

HITER 
WPROO 
WLINB 
WINJ 
VRU 
OTHER 
WTANK 
STANK 
SUMP 
MA!UFOLD 
S!P 
PUMP 
HIT 
FLINI 

FACILITY: Production 

I* 
I* 
I** , .. 
I*"** , .... 
I********* , ............. .. , .•..•..... 
!**************** 
-----+----+----+----+----+----+ 

11 21 JS 41 SI SI 

II. II 
I.I 
fil. 8 
l.I 
2.8 
2." 
3.5 
4.5 
5.5 
7.1 

18.5 
19.1 
19.1 31.' 

Median of Dlf ference Over Backqround 
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1.9111 
8.75 
Li 
7.9 

, .. " 
IJ. 75 
5.1 
t.fil 
2.1 
5.1 

13.8 
8.1 

13.I 
42.I 
54.1 
28.I 
67.5 
83.1 



Table 2 

Median Dif fei:ence Over Background by County 
Sequenced by Increasinq Median Oiffere·nce 

(Micro-Rems/Hr) · 

Alaska 

FACILITY: Gas Processing 

Median 75tn 
Ob~ms County Diff~renca Parc~ntile 

2 
7 
4 

21 
147 

75 

I.I 
'~' 

ANCHORAGE 
UNREPORTED 
OFFS HORI I******** 4.1 

- --- t-.-- t- --+- --+---+- --+---+---+---+--- t 
2 4 6 8 11 12 14 16 18 21 

Median o·f Difference over Background 

FACILITY: Production 

ANCHORAGE 
UNRIPORTID 
OFFS HORI 

I **u******** 
1•••••••••••t•ttttttttttttt 
----+---+---+---+---+---+---+---+---+---+ 

2 4 6 8 11 12 14 16 18 21 

Median of Difference OVer Back9round 
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1.11 
6.111 

13.1 

II 
1 
7 

• 24 
42 



... , , ; .•.. ·I 

Obs County 

23 ANCHORAGE 
154 OFFSHORE 

79 UNREPORTED 

...... ··. i :·:·-·;·· 

Table 3 

Median ·eackqround by County 
Sequenced by Increasing Median Difference 

(Micro-Rems/Hr) 

Alaska 

75t:.h 
Median Percentile 

I** 1.1 
I******** 4.S 
I******** 4.S 
----+---+---+---+---+---+---+---+---+---+ 

2 4 6 8 11 12 14 16 18 28 

MEDIAN OF BKGRND 
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1. j 
4. 9 
5.1 



Equipment No 

Appendix 1 

Statistical Data by Facility and Equipment 
Difference; Over Backqround 

{.Hlcro-Reras/HrJ 

Alas Jc a 

Average Maximum Minimum 25 ' Median 

Gas Processing Facilities 

OTHER 1 "·""' ' I I II 
COHPRBSSOR 4 1.251 l ,, I I 
PRODUCT LINB 1 LB·H l 1 1 l 
INLET SCRUBBER 1 112.286 . 7111 8 " 1 

Production Facllitles 

HITER l 1.9118 " i1 l.H I. II 
WPROO 8 IJ. 25H 1 II 8.88 t.S 
WLINE 11 2.6364 14 8 I.lit I.I 
WINJ 2 1. HU l l 1.88 1.8 
VRU 3 1.3333 2 • Iii.II 2.1 
OTHER 34 4.8588 25 I 8.75 2.1 
WTANK 8 6.1251 16 8 9.11 3.5 
STANK 12 7. 4167 36 " 11.H 4.5 
SUMP 24 11.3751 92 " 1.H 5.5 
MANIFOLD 31 25.9667 159 " 2.58 7." 
SEP 34 53'. 2159 317 " 3.H U . 5 
PUMP 7 18 ., ... 54. I I.II 1'0 . j 
HIT H 55.2727 495' ' 6.H l'J., t 
FLUfB 25 51.4111· 191 " 1. 58 31. I 
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75 ' 

, .. 11· 
&.75 
1.H. 
7.H 

i.H 
". 75 
S.H 
l.H 
2.11 
5.H 

13.H 
8.H 

13;111 . 
42.81 
54.lt 
28.H 
67., 51 
83.H· 
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FACILITY 

GP 
GP 
GP 

PROD 
PROD 
PROD 

Appendix 2 

statistical Data on Median Difference over Background 
By F.acility and county 

(Micro-Rems/Hr) 

Alaska 

COUNTY NO AVERAGE MAXIMUM MINI HUM PCT25 

AHCHORAGE 2 8.8H 8 I 8.H 
UNR.&:PORTBD 7 lH .429 791 i 11.H 
OFFSHORE 4 3. 751 7 I I. 2S 

AMCHORAGB 21 ".148 l fl 1.H 
UNREPORTED 147 31. 272 495 I 1.81 
OFFS HORI 75 32.253 287 " 4. "' 
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MED PCT75 

I I 
I 1 
4 1 

9 IJ 
6 24 

13 42 



COUNTY 

AMCHORAGI 
OFFSHORB 
UNREPORTED 

NO 

23 
79 

154 

Appendix 3 

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

1.HH8 
2. 9746·8 
4.17532 

Alaska 

MAXI HUM 

1 
4 
6 

·38-

HI NI HOM 

l 
l 
2 

PCT25 

1 
1 
4 

H2D 

l 
4 
4 

PCT75 

1 
4 
5 



SUMMARY 

(Arkansas) 

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

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

III. overall summary 

ITEM No Median 75~h Pct. 9tiJth Pct. Max Value 

1. Statevide 
a. Background 199 9 • IJ U.IJ 12." 13 
b. Max Reading 199 11." 12." 14.lrJ 3H 
c. Difference 199 1.9 2." 3,4 292 

2. Facility 
a. Background 

Gas Proc:essinq 51J 7." 9 • " UJ.9 13 
Production 149 9.S U.I 12. IJ 13 

b. Max Reading 
Gas Procesisinq 51 8.5 11.3 19.5 3"" 
Production 149 11. IJ 12.i 14. II 9" 

c. Difference 
Gas Processing SIJ S.I 2. II 12.3 292 
Production 149 1." :. • 'J ~ = 1 (. 31 

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

Difference of Maxiaua Readlnq over Background by &qulpmient 
Sequenced by Increasing Median D1f ference 

(Micro-Re•/Hr) 

Arkansas 

FACILITY: Gas Processinq 

Obsrus Equipment 
Median 75t:r. 

Difference Percentile 

f 
21 

4 
3 
6 

12 

51 

4 
11 

2 
35 
13 
41 
42 

2 

149 

I 
KftU I 
OTHER I 
SVBl'l'Dll I 
DIHYDRATOR I 
OTANI I* 
COMPRISSOI I* 

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

Medlan of Difference Over Background 

FACILITY: Production 

OTHD 
STAHK 
VOTHIR 
H/T 
SIP 
WP ROD 
VTAllK 
PUMP 

I 
I 
I 
I ,. 
I* 
1 • 
1• 
I* 
-----+----+----+----t----+----+ 

11 21 31 41 51 61 

Median of Dlf ference over Background 

-43-

1.11 
•••• •••• 1.111 
1.35 
1.SI 

I.II 
•••• I.II 
1.11 
1.11 
1.11 
2.11 
l.H 

23.6 
l.8 
8.6 
2.1 

11.3 
2.8 

1.8 
1.6 
••• 2.1 
2.1 
2.1 
3.1 
3.5 

... .. . ., ... ··.· :. . .. · ~ ~ 
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Table 2 

Median Diffetence OVer Background by County 
Sequenced by Increaslnq Median Difference 

(Hlcro-R••lHr> 

Arkansas 

FACILITY: Gas Processinq 

Obsns County 

31 COLUMBIA 
3 POPS 

·· 9 :LOGAlf 
. l , FRMlLitf 

l**f:t: , ....... 
----+---+---+---+---+---+---+---+---+-

? f 6 8 11 12 14 16 18 

Median of Difference over Background 

PACILITY: Production 

11 POPI 
31 COLUMBIA 
28 PUlfKLll 
87 LOO.Alf 

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

2 t ' 8 11 12 14 16 18 

Hedlan of Dlff•tencr· :-~r~t: Background 
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Median 75tt1, 
Difference Percentile 

: · ... ' 

···•·'• ''·' \ : ·2 .:I 
··::3) 1 

••• 1.8 
1.1 
2.1 

1.5 
1.11 
2.8 
3.11 

: "i 

1.1 
u. 5 
2.1 
2.1 



Obs County 

68 
96 
21 
14 

COLUMBIA 
LOGAN 
FRAllKLII 
POPI 

•• ,• . ~. 0 ·.~ •'' ;' .,A ,,. '··~ · ~ .··. · : 0 

Table 3 

Median Background by County 
sequenced by Increasinq Median Difference 

(Hicro-Re111/Hr) 

Arkansas 

75th 
Median Percentile 

1•·············· , .................. . 
1•••••••••••ttttttttttttt , .•..•••••............... 
----+---+---+---+---+-~-·---+---+---+---+ 

2 4 6 8 11 12 14 16 18 21 

MEDIAN or BKGalfD 
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7.75 
9.11 

12.11 
12.H 

8.5 
9.8 

12.1 
13.1 



i:. ,: 
.1 
~[ 
'1 ;; 
l\ 

··-:: 
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Appendix 1 

Statistical Data by Facility and Equipment 
Dlf ference Over Backqround 

(lficra-Reu/Hr) 

Arkansas 

Average HaXillU& Hlnlmu• 25 \ Median 

Gas Ptoceaainq Pacllities 

SWBITUIR 4 1.1511 1.2 'f • •••• OTHER 21 15.61111 292.1 • • 11.11 
MftBR 4 7.8751 31.S ' • . ... 
DIHYDRATOR l 1.1181 2.1 ' I ' 1.11 
OT.UfK 6 5. 2833 23.I I " 1.35 
COHPRISSOR 12 1. 4167 3.1 • I 1.51. 

Production facllitiel 

VOTHIR 2 ....... ••• • •• • •• I 
OTHIR 4 1.25111 1.1 ••• ••• • STAHK 11 1.61111 2.1 I.I ••• • H/T 3!i 3.54286 81.t ••• I.I l 
SIP 13 1.19231 3.5 ••• I.I 1 
.WP ROD 41 1. 21951 4.1 ••• • •• 1 
WTAMI 42 6.67857 u.s ••• • •• 2 
PUMP 2 3.11811 3.S 2.5 2.5 l 

-46-

.. 

75 \ 

l.lSI 
l. 7SI 

23.625 
2.111 

11.251 
2.751 

1.111 
1.751 
1.625 
2.111 
2.111 
2.111 
3.HI 
3.511 



. . ! .. ~ . • .. I , 

PROD 

GP 
GP 
GP 
GP 

PROO 
PROD 
PROD 
PROD 

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

Appendix 2 

Statistical Data on Median Difference over Background 
By Facility and County 

(Micro-Rem/Hr) 

Arkansas 

COUNTY NO AVBRAGB MAXIMUM MINI HUM PCT25 KID 

POFB 3 S.3333 l • ••• • COLUMBIA 37 11.5946 292 • '·' I 
LOGAll 9 1.6667 3 I t.5 2 
FRAIUCLIM 1 3.IHI 3 3 3.1 3 

POPI 11 I. 2727 l I ••• • PRANILIH 21 1.2111 3 I ••• 1 
COLUMBIA 31 11.8387 81 I ••• 1 
LOGA!f 87 1. 3793 4 8 ••• 2 
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PCT75 

l. IJ 
1.5 
2.5 
3. II 

1.1 
2.1 

11. 5 
2.1 
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,, 
·., 
• ; 

: .. 
. •; 
. i 

COUNTY NO 

COLUMBIA 68 
LOGAll 96 
FRAlfKLIJf 21 
POPI 14 

Appendix J 

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

Arkansas 

AYIRAGI MAXIMUM HIM I MUM PCf 25 MID PCT75 

7.1111 9 2.S 5~· 51 7.75 8.51 
9.2581 11 7.1 9.11 9~11 9.75 

11.1111 13 9.1 9.51 12 •. H 12~8'8 

12. IJ714 13 11.9: 11 •. 15 . 12~11 13.11 

-48 ... 
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SUMMARY 

(Cal Uornia) 

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 ls the excess of the reading over backqround: 

Equipment Median Difference 75"h Percentile 

1. Reflux Pumps (GP) 138 µR/hr 492.5 J,IR/hr 
2. Propane Pumps (GP) 87 152.1 
3. Propane Tanks (GP) 61.S 98.8 
4. Bottoms Pump IGP) 34.1 52.1 

II. Oranqe county had a low median backqround, Los Angeles, Santa Barbara, 
Kern, and Ventura had high median background readings. All others were 
mid-ranqe. 

III. overall Su111111ary 

ITEM Ho Hedi an 75c" Pct. 98th Pct. Max Value 

1. Statewide 
a. Backqround 951 11.1 13.11 15 .Iii 31 
b. Max Readinq 951 11.I 18.t 54.1 l,JU 
c. Difference 951 ••• 4. fl 41.8 1,291 

2. Facility 
a, Baci:qi:ound 

Gas Processing 227 U.IJ 15.1 15.8 28 
Pr educ;; i o r; 723 9.1 12.8 16.2 38 

b. Max Reading 
Gaa Processing 227 15.1 61.1 129.2 1,JH 
Production 723 Ht.8 13.8 2 4." 1,3H 

c. Difference 
Gas Processi nq 227 4.8 46.8 116.2 981 
Production 723 IJ.11 2.1 11.1 1,291 

NOTIS: 1) All data are measured in 11icro-reDl!l/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 Readinq over Background by !Quipment 
Sequenced by Increasing Median Difference 

(Micro-Rems/Hr) 

California 

FACILITY: Gas Processing 
Median 75u 

Obsns Equipment Difference Percentile 

24 
32 
38 
11 

4 
13 

2 
1 

11 
26 

6 
13 

3 3. 
2 

___u 
227 

58 
35 
86 
H 

121 
131 
11 

7 
3 

67 
118 " 
16 
2111 

...l.l. 
723 

COMP RBS SOR 
INLET SCRUBBER 
O'l'ANK 
OTHER 
SWEETENER 
RIPRIGERATIOM 
OP UMP 
CRYO UNIT 
D.BHYDRATOR 
PRODUCT LINE 
M81'ER 
i'RAC TOWll 
BOTTOMS PUttP 
PTANK 
PP UMP 
RIFLUX PUMP 

I* 
I* 
I** 
1uw 
I*** 
l*'·U 
l***U 
I***•• , ......... 
I***•*******• 
!***************** 
!**•************************* 
----+---+---+---+---+---+---+ 

21 41 61 81 111 121 141 

Median of Difference 

JACILITY: Production 

H/T 
IWU10LD 
OTHER 
PUMP 
SIP 
STAHi: 
SUMP 
VINJ 
VOTHBR 
WP ROD 
WTANK 
WLINI 
FL I NB 
VRU 

• ........ 
----+---+---+---+---+---+•--+ 

21 41 68 81 118 128 141 

Median of Difference 
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- I.Iii 
i. I 
11.8 
8 • II 
5.1 
7.1 

11.8 
13.8 
13. I 
15.1 
25.5 
27.8 
34. II 
61.5 
87.8 

138.lf 

I.I 
I.I 
8.1 
fit.I 
1.8 
Iii.I 
I.I .. 
", If 
Iii.I 
II. I 
II. ill 
2. II 
3." 

25." 

" . " IJ. I 
5.1 
2.1 

73.3 
28." 
18.1 
13.1 
55.8 
73.5 
51.1 · 
62." 
52.1 
98.8 

152.1 
492. 5 

I. I 
3.i 
6.1 
&.I 
8. I 
II. I 
5. II 
1.1 
2.1 8." 
2. iJ 

28.3 
85.8 

249.5 



Table 2 

Hedian ·oiffetence Over Background by County 
Sequenced by Increasing Median Difference 

(Micro-Rems/Hr) 

calHornia 

FACILITY: Gas Processing 

Hedi an 75t" 
Obsns County Difference Percentile 

15 
2 
3 
3 

I 
GLEHM 1· 
LOS AJIGELBSI 
ORAllGI I 
SOLANO I 
VIN TUR A I 
PRiSNO/KiNGI*~*** 
KIRN !*************************** 

111 
.li 
11 
7. UNREPORTED jttttttttttttttttttttttttttt•tttttttttttttttttttt 

-----+----+----+----+----+----+----+----+--;.,..,.+ ;.....;,;. 
5 11 15 21 25 31 35 41 45 . 

Hedian of Difference over Background ;' · 
' . I .I ' 

FACILITY: Production 

I 
61 FRESNO I 
6 i'RISHO/KINGI 

8·2 GLINN I 
JlS KIR!f I 

94 LOS AllGILISI 
U MOMTERIY I 
29 ORANGI I 

2 SAlfTA BARB. I 
22 SOLANO I 
a sunu 1 

36 UNRBPORTBD I 
56 VIHTURA I 

-----+----+----+----+----+----+----+----+----+---
5 11 15 21 25 31 35 41 45 

Median of Dlffetence over Background 
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1.8 
fl. 8 
I. I 
". 9 
IJ. I 
5.1 

27. IJ 
48.1 

9. I 
8. IJ 
I. I 
IJ. I 
I.I 
I.I 
I. I 
••• IJ. t 
••• ••• ".' 

e." 
S' I 

12.11 
lJ, I 

39·, 5 
5.8 

65.1 
78.i 

II.I g." " .. 5.1 
I.I 
2.8 
1.5 
I. I 

'·' IJ. 8 
9.8 
2." 



Ob8 County 

32 ORANGE 
16 FRISNO/KING 
97 GLENN 

8 SUTTER 
12 MONTEREY 
25 SOLANO 
61 FRESNO 
96 LOS ABGBLES 
2 SANTA BARBARA 

392 KERN 
43 UMREPORTBO 

166 VENTURA 

951 

Table 3 

Median Background by County 
(Hicro-Rems/Hr) 

1•••••• 
I********** 
l******•••t 
1••••*****i* 
!************ 

californla 

, ............. . 
l***••••••tttt•**** 
!*******************• , .................... . 
!*•••******************** 
!************••********** , .......................... . 
----+---+---+---+---+---+---+---+ 

2 4 6 8 11 12 14 16 

Median of Background 

.,.55_ 

75ttt 
Median Percentile 

3. II 
5. 8 
5.8 
5.5 
6." 
7.1 
9.1 

llf .I 
11.8 
12.i 
12.8 
13.11 

8." 
7.8 
5." 
6.8 
7.1 
7.1 

11. II 
111. 8 
11.i 
15 .11 
12.1 
15.i 
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Equipment No 

Appendix l 

Statistical Data by Facility and Equipment 
Difference Over Backqround 

(Micro-Rems/Hr) 

california 

AVG Maximum Hini11ua PCT25 Hedi~~ .. -· PCT7S 

Gas Processing Facilities .. . •. 

COMPRESSOR 24 1.581 12 Iii. "·"' , .]:-: ~ .. -, I.II 
INLET SCRUBBER 32 18.531 527 •• I.II If .i . ·., . t.H 
OTANK 38 17. 474 193 " "·"' - . ··. : : :: -,; : :.(:::~; ~: :: OTHIR 11 4. 273 38 . 1: " .l.88 
SWEETENER _. 4 26.25'1 .95 8 .. IJ. SI .5,,9 : >r 73. 25 
REFRIGERAfION 13 16.154 55 .·,ti-''. I. 811 i~ .11 : > :..:2 a·.11 
OP.UMP 2 11._Hll l8 

. ·-' ·: ,':4.11 n.IJ <is.H 
CRYO UMIT 1 13.HI 13 13 13.H 13 ••• 13 .• H 
DIHYDRA'TOR 11 73.211 529 I I. 75 13.1 55.75 
PRODUCT LIMI .26 46. 8lJ8 277 i "·"" fs.t·- 73.51 
KITER 6 25.511 : 51 " 111.:11 25 .• :S- Sl.H 
FRAC TOWER 13 51.846 2_26 • 6.58 27.9 , .2.H 
BO'M'OMS PUMP 3 32.HI 52 11 U.H le.I - .52.H 
PTANK 31 72. 267 216 I 31. 'H il.5. 98.75 
PPUKP 2 87.811 152 22 22.H a,:. a:! 152 ~ ·· 
RIFLUX PUMP 12 20.833 988 II 39.58 138 .. 1.-: 492.58 

Production Facilities 

HIT 58 1. 793 32 I I • I.fill 
MAiUFOLD 35 37.629 1291 I I I 3.lt 
OTHER 86 t.988 52 • I I 6.H 
PUMP .. 12.251 213 I I I I.Ill 
SIP 121 5.884 438 I 8 I I.II 
STANK 131 4.443 147 I I " I.st 
SUMP 11 1.611 6 I I I 5.118 
.WINJ 7 1.714 4 ' 8 I LH 
WOTHBR 3 1.667 2 • I • 2 .• H 
WPROO 67 2.175 63 • II I I.II 
WTAMK 118 3.111 85 I " • 2 .. H 
WLUfB 16 211.687 143 I Iii 2 2t.25 
PLIMB 21 42.311 213 I II 3 85;• 75 
VRU 21 199.429 1281 I " 25 249 :.SI 
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FACILITY 

GP 
GP 
GP 
GP 
GP 
GP 
GP 
GP 

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

. ,·•:;.· .• '":• - :. ~ ·:~· · .. 

:·~ . . 

Appendlx 2 

Statistical Data on Median Difference over Background 
By Facility and county 

(Micro-Rems/Hr) 

california 

COUNTY NO AVG LARGEST LOWBST PCT25 

GLENN 15 l.HH I ' " LOS AMGBLES 2 S. SHI " e " ORANG& 3 4.H88 12 IJ ' SOLANO 3 I.IHI 8 II 8 
VENTURA lU 35.6182 529 " " FRESNO/KING u 3.IHI 5 • ' KERN 77 72. 4935 988 " l 
UNREPORTED 7 48. """' 93 8 13 

FRESNO 61 l. lf48 17 " 8 
FRESNO/KING 6 8.HH " ' " GLENN 82 11.8611 4 I 8 
KERN 315 27.3587 129111 " I 
LOS ANGBLES 94 IJ. 9143 41 • I 
MONTEREY 12 4.2581 29 I " ORA!f GI 29 2.5862 22 I " SANTA BARBARA 2 11. lilHI I " " SOLAlf 0 22 lil.1818 2 ' " SUTTER 8 1.3751 2 I I 
UNREPORTED 36 12.4167 143 IJ " VBNTURA 56 2.5179 42 I " 
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MED PCT75 

I IJ,01) 
8 t.H 
8 12.H 
II t.U 

" 39 .51 
5 S.H 

27 65.H 
48 78.H 

" IJ. H 
I "·"' " "·"' I 5.18 
II iJ."' 
II 2.75 
Iii 1.51 

" i.H 
II "·"' I 1.75 
8 9.75 
I 2.H 



COU!ITY 

ORANGE 
FRESNO/KING 
GLENN 
SUTTER 
HOHTERBY · 

·SOLANO 
FRESNO 
LOS ANGELES 

: SANTA BARBARA 
·•. KERif 
, .UMREPORTiO 
. VBlfTUS.A 

Appendix 3 

Statistical Data on Background by County 
(Hicro-Rems/Hrl 

Califoi::nia 

NO AVERAGE MAXIMUM HHUHUM PCT25 

32 5.9312 8 3 3 
16 5. 75H 7 5 5 
97 4.7526 5 2 5 

8 5~625iL . 7 4 s 
12 6. 4167 7 6 6 
25 7.1898 '• 7 7 : .= 1 
61 9.6557 15 7 9 
96 9.3854 12 5 u 

2 111.HU ' 111 lf ,' 18 
3:92 ll. 632.7 31 5 7 

43 12~11188 12 12 12 
166 ii. 31,93 ' 15 5 i : 111 
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MED PCT75 

3.8 8.H 
5.1 7. H 
s.e 5.H 
5.5 6.75 
6.8 7.H 
7..1 7.98 
9. '8 llJ; ,, .. 

U.liJ U.H 
18.1 u :.11 
12 •. 1 lS.H 

' 12 .. 1 12 .• 11 
" 13.8 15.H 



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

SUMMARY 

· (Colorado) 

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

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

III. Overall Summary 

ITEM No Median 75•"' Pct. 911t"' Pct. Max Value 

l. statewide 
a. Background 559 12.8 13.& 16.8 17 
b. Max Reading 559 12.8 16.I 28.S 281 
c. Difference 559 I. S I' II 8.J 263 

2. Facility 
a. Background 

Gas Processing 49 6.5 8." 111. ii 11 
Production SU 12.1 14.11 16." 17 

b. Max Reading 
Gas Processing 49 8. II 13.8 61.1 225 
Production SU 13." 16.I 28.9 288 

c. Difference 
Gas Processinq 49 IL 11 7.3 53.S 221 
Production SU liJ. I ..... 7.9 263 

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

Difference of Maximum Reading over Background by Equipment 
Sequenced by Increasin9 Median Difference 

( Hl~ro-Re.ms/Hr l 

Colorado 

FACILITY: Gas Processing 
Median 75cn 

Obsns Equipment Difference Percentile 

4 · DEHYDRATOR 
3 ·, FRAC TORR 

16 ·•· INLET SCRUBBER 
l PTAlfK 
4 REFRIGIRATION 
4 OTANK 
8 , PRODUCT LINE 
3 . ·.SWBiETINIR 
2 :OTHER 
4 : . i!OPUHP 

49 ;•.' 

I 
I 
I 
I 
I 
I* 
l*H 
I******* 
IH****** 
!******•********* 
-----+----+----+----+----+----+ 

18 21 31 41 ~ SI 61 

8.1 
lill.S 
IJ. I g." 
". 8 
1.5 
6.1 

13.S 
u· .. 1 
31.S 

Median of Difference over Background 

. FACILITY: Production 

29 H/T 
178 KAMI FOLD 

21 HBTER 
19 OTHER 
15 .PUMP 

121 ·SIP 
·52 STANK 

1 SUMP 
• ••• WLINB 
4 , WPROD 

34 W'l'Alfl. 
35 'WINJ 

2 

511 

l* 
-----+----+----+----+----+----+ 

11 21 31 41 51 61 
Median of Difference Over Background 
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I, I 
1.1 
'. IJ I .!if 
1.1 
1.8 
IJ. I 
I.I 
IJ. I 
I.I 

: I.I 
1.5 

8.1 
8.8 
2.9 
8. IJ 
l.l 

25.6 
21.9 

221.s 
32.1 
6.4. 8 

2.5 
I.I 
ll.I 
4. II 
I.I 
7. II 
If •• 
I.I 
e·~·• 
t.~ ,I 

• .~' ' 3.8 

·~ii : 

'-.: . 
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Table 2 

Median Difference Over Background by County 
Sequenced by Increasinq Median Difference 

(Hicro-Rems/Hrl 

Colorado 

FACILITY: Gas Processing 

Median 75tn 
Obsms County Difference Percentile 

5 
16 
28 

1'8 
353 

11 
38 

RIO BLANCO 
AD.AMS 1••• 
WILD I**** 

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

Median of Difference Over Background 

FACILITY: Production 
I 

JACKSOlf I 
RIO BLANCO I 
WASHINGTOM I 
WILD I 

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

Median of Difference over Backqround 
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11.H 
1.75 
l.H 

I.II 

"·"' I.ill 
l.H 

". j 
12.13 

7.88 

9.1 
IJ.11 
8.1 
2.5 



Obs 

. 66• .· 
16 

188 
ll 

258 

559 

County 

WILD ·· 
AO AMS 
JACl<SON 
WASHINGTON 

. RIO BLANCO 

Table 3 

Median Background by county 
_Sequenced by . Inc:teaslnq Median Difference 

(Micro-Rems/Hr) 

Colorado 

Median 

· !****************** 7~5 
I uuuuuu.tntutt 8. II 
1********* 1 *******************• 12.8 
'****************************** 12;f 
!********************~*********** 11~• 
-----+----+----+----+~---+----+----+----+~~, 
t1 2 . 4 ... 6 . 8 18 . 12 u 16 

Median of Backqround Readinq 
t' 
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75-h 
Percentile 

'Li 
8." 

13.f 
12." 
15. ll 
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Equipment No 

Appendix 1 

Statistical Data by Facility and Equipment 
Difference over Background 

(Micro-Ream/Hr) 

Colorado 

Average Maximum Minimum 25 ' Median 

Gas Processing Facilities 

DEHYDRATOR 4 I. HH 8.8 " .. i.11 I.I 
FRAC TOWER 3 ". fffl I.I I. i l.H I.I 
INLET SCRUBBER 16 11.4687 168.S 8. " l.H 8.8 
PTANK l I.HU " . " I. IJ I.SI 1.1 
REFRIGERATION 4 1.3751 1.5 I. I I.II fl.I 
OT.ANK 4 9.1251 33.S 8." 1.25 1.5 
PRODUCT LIN! 8 14 .1875 58.5 II. I 1.12 6.1 
SWIETINER 3 78. "818 228.5 8.5 I.SI 13.8 
OTHER 2 16. ""'" 32. IJ I.I I.flt 16.1 
OP UMP 4 33. 58811 68.5 2.5 4.25 31.S 

Prodgction facilities 

H/T 29 3.37931 28 I " I.I 
HAN I FOLD 178 8 .19111 15 I I I. II 
HITER 28 1.111111 I I I 8.8 
OTHER l9 6.89474 78 " " I.I 
PUMP 15 2.33333 29 " ft I. I 
SEP 121 8.48496 263 I I II.I 
STANK 52 1.42318 13 I • IJ. I 
SUMP 1 ....... I If I I.I 
WLINB 4 I.Hiii • I I I.I 
WP ROD 34 1.29588 24 I 8 I.I 
WTANK 35 1. 88571 27 I I I• I 
WINJ 2 1.51811 J I I 1.5 
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75 \ 

9. HI 
9.8H 
2.875 
I.Hf 
1.125 

25.625 
21. 875 

221.SH 
32.IH 
64.751 

2.5 
I.I 
I.I 
4.1 
8.1 1." 
1.1 
111.8 
II. I 
I.I 
I.I 
3,1 



FACILITY 

GP 
GP 
GP 

PROD 
PROD 
PROD 
PROD . 

:.: 

Appendix 2 

Statistical Data on Median Diffei:ence over Background 
By Fae il L ty and County 

(Micro-Rems/HI) 

Colorado 

COUNTY NO AVERAGE MAXIMUM MINI HUH PCT25 MED PCT75 

RIO BLANCO 5 9.8189 lf. " II ll 8.H l."88 
ADAMS lS 18. 5625 221 · ~ S:·' I • ' ·1.75 12.125 
WELD 28 15 .6429 168 .• 5 • " 'LH 7,875 

i . :'.·· 

JACKSON lH 1.4537 28.8 8 8 8.H '· :. ;thlH 
RIO BLANCO 353 3. 7139 263.1 I " l.H :II\ II II 
WASHINGTON ' 11 1.1i81 ILi :. " 8 I.HI ... >1.111 

.· WELD 38 2. 289'5 13 .• 8"' II II 8.811 ::. '2.581 
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COUNTY NO 

WELD 66 
ADAMS 16 
JACKSON 118 
WASHINGTON 11 
RIO BLANCO 358 

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

Appendix 3 

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

Colorado 

AVERAGE MAXIMUM MINIMUM PCT25 

8. 4742 13 6.5 6.SH 
7.1251 8 4.5 5.J?S 

11. 8981 15 6.8 11.HI 
12.HH 14 19.1 12.HI 
12.8966 17 8. ii 12.&H 
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KID PCT7S 

7.5 9 
8.1 8 

12.1 13 
12.8 12 
13.8 15 



SUMMARY 

(Illinois) 

I. All significant differences were equipment specific. 

The equipment.-ith the most pronounced differences over background 
based on Hedlan ranking are listed below in descending order. ~he 
difference is the excess of the r.eadinq over background: 

Egulpment 
' ··•i , . ::: ·,.i';. 

l. Heater Tt~at~r(lJ 
2·.. Flow Line. ·; 
3. · Se para tor . 
4. water Line ·( i) s .. . · Pump 

Median· .Difference 75•h Percentile 

(P.tddl •. 
(Prod) 
(Prod) 
{Pro,d) 
(Ptod) 

i'~l'6 :µa/hr 
,1z4 • . 
.·-61 
·. :~·· 

~ ' ·1 ~1· ' ' 
'· ' 1,:, · 

: :: , 1 

' . . : . . 

.17 S . ii.' µRf hr 
2 59 • .J..: :':. ' 
161;:;1<: 

61L.8 :; 
;; 88 ~'."': ' 

L : . 

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

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

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

I1'EH Mo Median 75~" Pct. 91ttt ·Pct. Max Value 

Statewide 
a. Background 661 7.S 11.1 15.1 51 
b. Max Readlnq 661 24." 118.111 237.1 2,SH 
c. Difference 661 17.S 98.5 211.6 2, 475 

NO'fl: All data are me~sured in micro-rems/hr 
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Table 1 

Difference of Maximua Reading over Background by Equipment 
sequenced by Increasing Hedian Difference 

(Micro-Rem/Hr) 

Illinois 

FACILITY: Production 
Median 75tti. 

Obens Bquipment Difference Percentile 

18 
8" 

313 
34 

3 
l 

213 
8 
1 

SUMP 
OTHU 
STANK 
WTAlflt 
PUMP 
WLINI 
SEP 
FLINK 
H/T 

I 
l* 
I* 
I** 
1u 
I********** 
!*****••••••• 
jttttttttttttt 
1••tttttttttttttttttttt•t• 
1•···············••ttttttttttttttttt 
----t---+---+---+---+---·---+---·---

21 41 61 81 111 128 141 168 

Median of Difference over Backqround 
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5.5 
6.1 

11." 
12.1 
511.1 
68. II 
63.8 

124.t 
176.1 

24.3 
13. IJ 
51.1 

126.8 
81.1 
68.1 

161.1 
259.3 
176.1 



Obsns 

497 
141 

24 

Table 2 

Hedlan Difference Over Backqround by County 
Sequeoced by Increaslnq Median Dlfferenc~ 
· · (Micro-Rems/Ht> 

Illinois 

FACILITY: Production 

Hedi an 75"h 
county Dlff~rence Percentile 

UNRBPORTBD 
FAYBTTI 
GALLATIN 

1tu 
I********** 
!*••••*********************** 
-~--t---t---t---t---+~--+---+ . 

21 41 6J 81 111 .121 141 

Median of Difference Over Backqrqund 

Table 3 

lf.I 
49 .• 5 

142.5 

Median Backqround by county 
Sequenced by Increaslnq ~edi1H1 ;) ~: f,:~erenc~ 

{Micro-Remhiz- ~ 

Illinois 

56.1 
162.3 
234.8 

Obs County 
75u 

Median Percentile 

497 
141 

24 

UlfllPORTID 
FAYITft 
GALLATI I 

, ............. . 
1••························ 1••••tttttttttttttttttttttttttltt 
----+---+---+---+---+---+---+---+---+---+ 

2 • 6 8 11 12 14 16 18 21 

Median of Backqround Readinq 

7.1 
13.1 
16.1 

8.1 
16.1 
25.t 
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Equipment Mo 

Appendix 1 

statistical Data by Facility and Equipment 
Difference Over Background 

(Micro -Rems/Hr l 

Illinois 

Average Haxiaua Hinimua 25 \ Median 

Production Facll1t11.1, 

SUMP 18 15.944 71 I .f. s 5.S 
OTHER 88 13.151 186 IJ 2.1 6. I 
STANX 313 64.422 2475 ' 3.1 11.t 
WTAMlt 34 111.294 575 " 4.1 12.1 
PUMP 3 43. 333 8111 ' ••• St.I 
WLINI l 61.111 68 68 68.1 61.1 
SIP 213 121.944 1175 IJ 15.t 63.1 
rLilfE 8 163.SH 389 42 79.1 124.1 
H/T 1 176.111 176 176 176.1 176.1 
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15 ' 

24.25 
13.H 
51.11 

126.75 
81.H 
61.H 

161.H 
259.25 
176.H 



FACILITY 

PROD 
PROD 
PROD 

COUNTY 

UlfRIPORTID 
rAYITTI 
GALLATIN 

Appendix 2 

Statistical Data on Median -Difference over Backqround 
By Facil.1 ty and county 

(Micro-Rems/Hr) 

Illinois 

COUNTY NO AVIRAGI MAXIMUM HIHIKUM PCT25 MID 

UNRIPORTID 497 55.686 693 I 3',1 " u.11 ·· 
FAYBTTI · lU 1H·. lf6 4 975 II 7.1 49.5 

PCT75 

' 56.tll 
l62.2S 

GALLATIN 24 297. 792 2-4'75 "·: 16.5 ' 14 2 • s ,,: 2 3 4 • 7 5 

MO 

497 
UI 

24 

Appendix 3 

Statistical Data on Back9round by County 
(Micro-Rem/Hr) 

AVBRAGI 

6.5965 
15.6111 
18. 2511 

Illinois 

12 
51 
25 
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t 
9 
9 

PCT25 

4 
11 
15 

; ., 
~ : ' j I 

" 

KIO 

7 
13 
16 

" 

: • • • ~I• • 

·.::, 

PCT75 

8 
16 
25 
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SUMMARY 

(Kansas) 

I. All siqnificant differences were equipment specific. 

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

Equipment Median Difference 75ui Percentile 

l. Reflux Pumps (GP) 215 µR/hr 636.3 µR/hr 
2. Product Line (GP) 178 33"·" 3. Propane Tanks (GP) 85 6811.8 
4. Propane Pump (GP) 71 79.9 
5. Flow Line (PROD) 64 191.3 

II. Kiowa, Sheridan, Ellsworth, and Edwards counties had mid-range background 
levels. All the others were classified as hiqh except for Haskell, 

Stevens, Finney and Grant which vere very high. 

III. Overall Summary 

ITEM No Hedi an 75•h Pct. 98th Pct. Hax value 

1. Statevide 
a. Bac:tqround 726 11.5 14.1 2i.I 71 
b. Max Readinq 726 13.1 23.1 118.S l,SU 
c. Difference 726 I. IJ 7.1 96.3 1,487 

2. Fac:illty 
a. Background 

Gas Processinq 49 21.t 21.11 21." 211 
Production 677 11.1 13.1 17.1 71 

b. Hax Readln9 
Gas Processin9 49 51.1 215.1 3511.111 1,lH 
Productl.on 677 l3.I 21.1 88." 1,5111 

c:. Difference 
Ga.a Processing 49 31.11 185.8 331.1 l,181 
Production 677 9.8 4.S 66.4 l,487 

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

2) The appa~ent differences between facilities are due to the 
specific items of equipment listed in Section I above. 
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Table 1 

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

(Micro-Reas/Hr) 

Kansas 

FACILITY: Gas Processing 
Median 75~,. 

Obsns lquipment 

2 COMPRESSOR 
1 OPUMP 
5 OTAIK 

17 FRAC TOVBR 
1 DEHYDRATOR 
1 PPUMP 
3 PTAMK 

15 PRODUCT LIHI 
4 REFLUX PUMP 

49 

Difference Percentile 
I 
I* 
I* 
1• 
I**** 1•••••• 
I**********-*** 
1················· 1·~·········••ttttttttttttttttttttt 

l************************•***********••ttt 
----+---+---+---+---+---+---+---+---+---+-

21 41 61 81 111 121 141 161 188 211 

Median of Difference over Background 

3.1 
S.I 
5. Ill 

21.1 
31.1 
711.t 
85.1 

171.1 
215.1 

6.1 
5.1 

27.5 
42.5 
31.5 
71.1 

681.1 
331.1 
636.3 

FACILITY: Production 

11 MAMIP'OLD 
16 Hl'rBR 
25 OTHIR 
16 PTAIOC 
47 PUMP 
84 SEP 

226 STAllK 
8 SUMP 
3 WLID 

79 WROD 
47 H/! 
1 WIIJ 

97 VTAMIC 
12 PLIMi 

677 

•••• ••••••••••••• 
----+---+---+---+---+---+---+---+---+---+-

21 41 61 81 ltl 121 141 161 181 211 

Median of Difference over Background 
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·~· ii. i 

' '"' ••• I.I 
••• I.I 
••• I.I 
I.I 
1.1 
2.1 

19.1 
64.1 

I.I 
I.I 
••• • •• 1.1 
l.I 
2.1 
l.S 
1.1 
2.1 
6.1 

37.1 
111.1 
191.3 



Obsns 

l 
1 

47 

l 
23 
11 
41 
37 

3 
15 
11 
16 
42 
18 

6 
21 
49 
37 
11 
12 
18 
u 
ef 
' 6 
59 

2 
5 
8 

62 
13 
11 

2 

Table 2 

Hedian Difference over Background by County 
sequenced by rncreastnq Median Dlfference 

· (Mic::co-Rems/Hr J 

Kansas · 

FACILITY: Gas Processing 
Median 75ch 

County 

HEADE 
EDWARDS . 

Difference Percentile 

GRANT 
. ... 
1•utt•uuu••* 
-----+----+----+----·----+----+ 

11 21 39 •• 59 61 

••• 6.t 
31.1 

Median of Difference Over Backqround 

FACILITY: Production 

KIHGMAll 
BARTOi 
DICATUR· 
BLLIS 
BLLSa:>RTH 
FIHNIY 
HARPER 
HARVIY 
HAS KILL 
HODGBtwl 
~ADI 
MORTON 
HKSS 
RUSSILL 
SBDGVICK 
SHD:IDMI 
TRIGO 
STIVllS 
MoRRIS •uTLBR . 
JiABMllfSIB 
BU.BIR 
CQVLIY 
RICI 
KIOWA 
STAn'ORD 
SEWARD 
KDWARDS 
KWtfY 

1.1 
••• I .I 
••• ••• ••• ••• '·' t.·8 
I.I 
I.Iii 
••• 1 .•• 

••• ···' 1:.:1 
••. 8 
I.I 

I LS 
I* l~I 
,.. bl 
1• 211 
I* 2·~• 
,.. 3~t 
jH l.5 
I** 1.5 
I*** ~.f 

~··· 6.1 ,...... 12~1 

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

Median of Difference OVex Background 
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Oba County 

8 KIOWA 
111 SHIRIDAN 
37 BLLSWORTH 
12 EDWARDS 
11 DECATUR 

l KlllGIWf 
29 BARTOM 
41 ELLIS 
lS HARPIR 

· 13 SEWARD 
2 COWLIY 

ll HARVEY 
2 KIARlf Y 

19 HIADI 
6 MORTOlf 
5 RICE 

. 49 . RUSSELL 
. 6 WABAUllSIE 
49 . BARBI& 
U HORRIS 
21 · NISS 
3 7 · SIDGYI CX 
62 . STAPPOID 
' 12 TREGO 
42 . HOOGIHMI 
39 BUTLEa 
16 ' HASKBLL 
. 3 FilllS'f 
18 STIVDS 
47 GRAIT 

·-:·- " . 

Table 3 

Median Backqround by county 
Sequenced by Increasing Median Difference 

(Hicro-Reu/Hr) 

Kansas 

75·u. 
Median Percentile 

I************** 
!*****•••••***** 
!***************• 
!****************** , ................••• 
!******************** 
•••••••••••••••••••• 
*****•************** 
•••••••••••••••••••• •••••••••••••••••••• 
tttttttttttttttttttttt 

•••••••••••••••••••••• 
********************** 
•••••••••••••••••••••• 
********************** •••••••••••••••••••••• 
********************** 
********************** 
•••••••••••••••••••••••• •••••••••••••••••••••••• 
************************ 
•••••••••••••••••••••••• 
************************ 
•••••••••••••••••••••••••• 
ttttttttttttttttttttttttttt 

**************************** 
•••••••••••••••••••••••••••••• 
••••••••••••••••••••••••••••••••••• 
*********************************** 
·················••i••••················ ----+---+---+---+---+---+---+---+---+---+ 

2 4 6 8 11 12 14 16 18 21 

Median of Back9round Reading 
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7.1 
7.S 
8. IJ 
CJ. 8 
9.S 

18.1 
18. II 
lit.I 
18.1 
U.I 
11.1 
11.1 
11.1 
u.1 
11.1 
11.1 
11.1 
11.fl 
12.1 
12.1 
12.1 
12.1 
12.1 
13.1 
13.5 
14.8 
lS.I 
17.S 
17.5 
21.8 

7.1 
12.i 

8.5 
11.lf 
18.3 

· LI.Iii 
11.5 
11.1 
13.1 
13.1 
11.1 
11 . . 1 

: 11.1 
ll.I 
ii. :1 
17 .5 
12.1 
11.1 
13.1 
u.1 
13.1 
13.1 
16.1 

·11.e 
H.I 
22 •• . 
16.9 
17.5 
21.1 
21.1 



Appendix l 

statistical Data by Facility and Equipment 
. D 1 fference over Background 

i Hicr,o-Rems/Hr) . 

Kansas 

Equipment Mo Average Maximua Klnieu11 25 \ Median 

Qas Processing Facilities 

COMPRESSOR 
OP UMP 
OTAlfK 
FRAC TOVllt 
DiHYDRATOR 
PPUHP 
PTAIK 
PRODUCT Liii ; 
RIPLUX PUMP 

2 
l 
5 

17 
1 
1 
3 

15· 
4 

3.fll 
5.111 

13.tH 
48.676 
38.111 
71.111 

255.833 
231.Ht· 
297.511 

ProdUctlon , 'fici l ltles 

6.3tH 
".'625 
l.36H 
3.2511 

6 
5 

31 
255 

31 
78 

681 
1188 

781 

, I • • •• 
I . 

' .. 

I.I 
5.111 
8.8 
1.111 

31 •• 
71.1 
2.5 

11.111 ,,. 

.. ,. 
·8.H 

· ~ ·· ....... 
'' '·" ··. ' lill .; lll 

B.H • 
5.11 
2.51 
•••• 31.11 

71.81 
2.51 

75.11 
51.25 

MANIFOLD 
METD 
OTHO 
PTAlfl< 
SIP 
WLitfl 
STAllK 
PUMP . 
SUMP · 
WROD. 

13.2262 
8.3333 

17.8142 
8. 4255 
1.7511 

26.2215 
32. 2661 
U.5114 
88.2732 
93.5111 · 

63 
l 

31 
49 

378 
l . 

1198 ' 
116 ' . 

4 . 

I :: . :: l~il 

11/T 
WUfJ . 
WTANK 
PLllfl . 

1487 . 
511 ' 
u . 

785 . ; 
286 · ! 

I 
•• •• i f 

:• ., 
:. Ill··. 

· r8 
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. > 1.11 . . 
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, :.1 .. . 

l 
' s 
' ;..._5. 

·:·2.1 . 
: 31 
.. 11·· 
: 85 

. :111 · 
. 215 
.. 

~ ' '. ' 

75 ' 

6,H 
S.H 

27.58 
42.Sf 
3111.81 
71.H 

- ~a•.•• . ~331 •.•• 
.636.25 
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Appendix 2 

statistical Data on Median Difference over Background 
By racility and County 

(Micro-Rems/Hr) 

Kansas 

FACILITY COUNTY MO AVERAGB MAXIMUM MINIMUM PCT25 HBD PCT75 

GP MEADE l 8.HI " Ill " ".I IJ • ""ll 
GP IDWARDS 1 6.IH 6 6 6 6.1 6.8H 
GP GRANT 47 136. 277 11181 I 5 38.8 191.HI 

PROD KIMGMAM l I.HI 8 • I I.I I.HI 
PROD FUINIY 3 I.Ill " " I I.I I.Hf 
PROD HODGIHMI 42 1.357 31 IJ I II.I I.HI 
PROD NISS 21 J.895 63 I 8 1.8 11.188 
PROD RUSS ILL 0 1.898 32 I ' 8. I 8. 1111 
PROD OECA'l'UR 19 8.7(11 5 If I 11.1 1.511 
PROD HAS KILL 16 2.194 22 ' I IJ •• 8.511 
PROD STBVBHS 18 1.167 16 8 I I.I 1.625 
PROD ELLIS 41 6. 488 128 I I 11.1 1.11188 
PROD ELLSWORTH 31 1.198 21 I 8 I• I l~HI 
PROD MORTON 6 8.333 1 I I I.I 1.HI 
PROD SHBRIDMI 11 S.411 48 " I I .I 1.581 
PROD MODI . 18 72.667 785 • I I.I .· 3. 251 
PROD HARPU 15 2.888 12 8 8 ••• 6.111118 
PROD BARTOi 29 28. 931 588 I • 8.1 7.511 
PROD HARVBr 11 11.818 78 Iii I I.I · 13,1111 
PROD SIDGVICK 31 71.IH 1198 I • fill •• .· 18.5111 
PROD TRIGO 12 15. 417 SJ I 8 I.I ·• 31.511 
PROD MORRIS 44 t.511 1 I I l.S - l.HI 
PROO VABAUlf 811 6 2.333 9 1 1 1.11 3~··· 
PROD BUTLBR 89 71~596 1487 I • 1.1 . 71.Sll 
PROD COWL BY 2 2.1111 2 2 2 2.1 2.111 
PROD BAI.BBi. 59 5.2.339 -467 t • 2.1 i 34.911 . 
PROO RICI •.. 5 41.8H 197 I ' 3.1 'll3.HI 
PROD ·KIOWA 8 6.HI 17 2 3 3.5 8~111 
PROD ·sTAJ'POID 62 Sl.211 SH I 8 3.5 :'.57.251 
PROD SIWARD 13 36. 385 212 I ·• 5.1 61~511 
PROD BDVMDS 11 4.818 21 8 • 6.1 6~HI 
PROD 'KBAIUIY 2 12.111 u 5 5 12.1 19.IH 
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COUNTY NO 

KIOWA 8 
SHERIDAN lli 
ELLSWORTH 31 
EOWARDS 12 
DBCAl'UR 1" 
ELLIS 41 

·BARTOM 29 
HARPER 15 
SEV»lD· 13 

·ic:IHGKAlf 1 
COWLBY ' 2 

·-~ : ' HARVIY 11 
.. :1KEARHY 2 

!MBA.DI .. 19 
' i;HORToN· 6 

;. · ·HIABAUMSll 6 < .. 
,, . RUSSELL 49 
1:-= '! 'RICI 5 ;: !~ ··;-

H::eARBER"-i '·! 59 ~i 1_ ; '1 'ii, 

': . ; ; ~: "!MORRIS .. 4t 
" 1:,: 

~ :: i .t1N&s·s 21 
.; ,i1 . i!SBDGVI-cx 37 ' .: ~ ~ = .. . 

!.=;·:ii. ,'l!STAPPORD 62 
: ~ ~ ::l!HODGiUN 42 

. 
' -::.r:·. i!!iBUTLllf ·.u ,. 

-1'· i.' !;··ii! l'i!HASKELL 
. ~ ~; ; .. : ;;i!!FI lllllY 3 

,, ;~ ir ,!:[!STBVl!f S _ lB 
; rt ~:p .. ; •7 . 1:•1iGRAHT . 

. : : ~~ . 
'I•'!· 

' 
;.::· 

Appendix 3 

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

Kansas 

AVERAGI HAXlHUK MINI HUM PCT25 

7.HH 7.1 '·' 7.H 
8.2SH 13.f 4:,t 4 .75 
7.6757 13 •. 9 . 4." 1.:11 
9. 75H 12 . " 9.1 9 .ii 
8.9811 t}~.: : : : s:~1 8~81 
9.8849 7'.11 8•98 

18.3793 15,·9\: , ·a:i;I ·9:;·18 
9. 9333 14dJ '' , 4·,9 7.H 

11.7692 22·~:9 : ;: , 8.8 ·1:e~e1 
l;l~HH U.I ·:; . Uf· ~ II H ·.18 
Il.8HI 

I . . . ~' 

11,.1 i:L1a 1L18.:,;1, 
ll.8111 11'~19 :·! ' !LI '11.111 ' 
ll.llH lHil .••--- U.;8 1:11.H 
11.3158 ;:. 15"''" '1i' - 1-~· 'll''fl': . ·~·! •!; '. •• 

1 :~:1· :· .. :. 11 •. llli .!;i: '•119 :::.i: 
l;l~• ·. 11.~~ ·: ;! ; 

U.8811 11-l!i :: 1: 11.1 'ill .II : 
18. 7143 H~··I ' l'. I '·'·' 9~ ti : 1 1! 

12.8111 i~·~=.;~~ 9:~.1 ,,:,:9 .•. 111 
1'2 ;;:3559 =·:··· 5'~ If ,:i:111a1. 
u. ~·91191 ·l:il. "' : !j1~ rg :f'ib lil.~ .• 
11~~148 15;~;. i i,if'' 1t1 ·•

11:2.11 · 
1'1.7561 . • i 16)'iil .\ 8~1 

: 
: !1:11~ef ., 

27~9839 s11·1~1111 ii1ti · :s:~11 ::i!11·~ .. ,,, 
12~:4524 is~·ie :·!i 9~·· :Yj.Hi; 
1!4 ·~9888 ~'J'i~ l· ;'-·::· . ·61~'• . ilflll:~ 51fr 
115~15312 1J::1I 2t•~'tl+I · ·1!5: "111' : -~ :i;. 
i~~.5111 : 1·1·1115 .i.::: ' 1!7·;~5 ,,111~· 51.i 
JJi11'2222 ~:1~i: :::'!, l~~,,S ; ri:1.1s~·11.i • 
2·1~·•111 . 211:~,. ;:j!'.lilh91!! · 

. ;"i : i ~ : '!:::;:!( ' . : . :1. · ~; 
··1 , , 
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HED PC'1'75 

7.8 7.881 
7.5 12.HI 
8'.I 8. SllJ 
9.'I 11.SH 
9 :~ 5 1.1 .251 

11~:1 11.Hi 
11·~:8 11.SiUI 
Ub·I 13.iH 
u~::e 

'· 13.HI ua la.HI 
lbl 11 •. HI 
11}1 ll.818 

: 11~··· ll.HI 
ll~• lL:SH 
i1J:I lL:lll 
lL't 11 .• :Hlf 
11 •. 1 • 12·.:tH 
.lHI 17•511. 

ll;l····· 12~;:9 · 

:;i2 ~i-1 , l ,h:HI '! 
:12l:t :. 'l:.3}181., 
12~11:. lHHI 
12li•1· l:r6iilH 
··llJ'S. l:;4i~::IH 

:~:!::' : i:2;l;;HI 
16;1:.875 ; 

<i7~'!5 . l;l~:Slll 
17 l1!S· il:~!IH 

·21~!li 2r•hH ··, . 
.:·.· · ,,, 

•: i:. 
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SUMMARY 

(Kentucky) 

I. All significant differences Yere 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 backqround: 

Equipment Hedlan Difference 75ch Percentile 

Water Tank (Pz:od) 178 )J.R/hr 3U.9 )J.R/hr 

II. There were no significant differences in background readings from county 
to county. Henderson county, however, with a median background of 9 µR/hr 
was at the top end of the mid-range class and Union county with 11 )J.R/hr 
was at the low end of the hiqh classification. 

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

IT!H No Median 75cn Pct. 91tn Pct. Max Value 

Statewide 
a. Backqround 21 1'J." 12.5 14.6 15 
b. Hax Readinq 21 15.1 23.1 67.1 3511 
c. Difference 21 3." 15.1 59.1 348 

NOTE: All data are measured in micro-relll8/hr 

..... :.: ... 
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Table 1 

Difference of Maxima Readlnq over Backqround by Bquipment 
Sequenced by Increaain9 Median Difference 

CHicro-Jtem/Hr} 

Kentucky 

FACILITY: Production 
Median 75t:11 

Obans lqutpmnt 

OTHBI 
SUMP 
SIP 
VT.Ml 

Differenca Percentile 

14 
· .. 1 ·· 

4 
2 

21 

I 
I , .. 
jtttUt 

l**************'*'*''*****••••••••ttt 
----+---t---+---t---t---t---t---t---+ 

21 41 61 81 111 121 141 161 181 

Median of Difference Over Background 

Table 2 

Median Difference Over Back9roond by County 
Sequenced by Increaslnq Medl~n Dlf ferenca 

(Micro-Rea/Hr) 

lentucky 

,·: 

I.I 3.5 .:::! :';! 
8~1 8.1 ·:;·::H.: 

32.1 58.3 
178.1 341.1 

PACILITY: Prodactlon 

Obans County 

2 HllDDSOH 
19 UIIOI 

Median 75•a. 
Dlf ference Percentile 

I 
I , ........ .. 
----t---t---t---t---t---t---+---t---+---t 

2 4 ' • 11 12 14 16 18 21 

Median of Dlf ference Over Background 
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Oba 

2 
19 

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

County 

Table 3 

Median Backqround by County 
Sequenced by Increasing Median Difference 

(H1cro-Re•/Hr) 

Kentucky 

HlllDllSOK ltttttttttttttttttt 
UNIOI jtttttttttttttttttttt 

----+---+---+---+---+---+---+---+---+---+ 
2 4 6 8 11 12 14 16 18 21 

Median of Background Read1n91 
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75et• 
Median Percentile 

9.1 9.1 
18.t 13.1 
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Equlpment No 

PrQOuctign PacUltic1 

OT Ha 14 
SUMP l 
SIP 4 
W'l'AlfK 2 

Appendix 1 

Statistical Data by rac:ility and lquip•nt 
Di ffer.ence over .Back9round 
· ·. . (Klcro-lems/Hr) 

Kentucky 

Avera9e Haxlaua Minim11 2S \ Median 

2.111 11 • I.ti •• 
8~ ... 8 8 8.H 8 

. 35.111 62 14 U.75 32 
178.IH 341 16 16.tl 178 
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3.51 
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341.11 



Appendix 2 

Statistical Data on Median Difference over Background 
By lacility and County 

(Nicro-Re•/Hr) 

Kentucky 

. { · ' · · · ··· . 

FACILITY COUllTY NO AVKRAGI MAXIMUM KIMIHUH PCT25 HID PCT75 

PROD HIKDllSOH 2 1.1111 I t I S I 
PROD UNION 19 28.1526 341 I I 5 16 

COUllTY 

HUDIRSOll 
UMIOI 

NO 

2 
u 

Appendix 3 

Statistical Data on Background by County 
(Hicro-Re•/Kr) 

AVDAGI 

9.1111 
11.3684 

Kentucky 

KAIIMUM 

9 
15 
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MINIMUM 

9 
7 

PCT25 

9 
8 

HID 
g 

11 

PCT75 

9 
13 
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SUMMARY 

(Lousiana) 

I. All :5igniflcant differences were equipment specific. 

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

Equipment Ke(Han Di ff etence 7 5·ct1 Percent! le 
·; . ' 

Water Line (Prod) 45.2 143,9:. 

I I. There were s iqn if i cant d if fe ranees in background read inqzs from parish 
to parish. Specifically, Cameron, and St. Landry were low. The 
remainder were aid-ranqe except for Bossier, caddo, Ascention, Lafayette, 
Red River, St. Helen, East and West Baton Rouge, and Pointe Coupee' which 
were hiqh and Iberville which was very high. 

III. Overall Summary 

ITEM 

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

2. Facility 
a. Background 

No 

3,128 
3,128 
3,828 

Gas Processing 358 
Production 2,679 

b. Max Reading 
Gas Processing 358 
Production 2,671 

c. Difference 
Gas Processing 358 
Production 2,671 

Median 

6.5 
9.1 
S.i 

3. !S 
7.i 

5." 
9.5 

II. I 

". " 

75th Pct. 99th Pct. Max Value 

9." 
15.8 
7. 8 

5.8 
9.5 

8. II 
16.8 

2.2 
9.1 

11." 
7 s." 
69.l 

7. ,, 
U.3 

18.7 
81.1 

14.t 
74.9 

24 .4 
3,8111.11 
2,991.8 

13.1!1 
24.4 

SH 
3,IH 

491 
2, 991 

NOTI: All data ue measured in micro-renm/hr 
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LOUSIANA 
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MICRO-REMS/HR (=::=J ND DATA 
~ !1.0 - 9.0 

filJill 0 - 2.33 
~ 9.01 - 14.0 

MERJCAN PETRDl.EtJM INSTITUTE 
NATURALLY OCCURRIN& RADIOACTIVITY SURVEY 

) 

~ 2.34 - 4.99 
-OVER 1-4.0 
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Table 2 (Continued) 

Median Difference Over Background by Parish 
Sequenced by Increasing Median Difference 

- (Micro-Rems/Hr) 

Lousiana 

FACILITY: Production 
Median 751::h 

Obsns Parish. Difference Percentile 

35 ALLEN 
8 -BOS,SIER 

178 CADDO 
83 CALCASIEU 
85 CLAIBORNE 
26 DESOTO 
99 I. BATON ROUGE 

339 EVANGILINI 
31 JEFF!RSON DAVIS 
2 LAFAfiTTE 

121 LIVINGSTON 
112 -PT. COUPEE 

6 OUACHITA 
U RED RIVER 

2 , ;ST HBLEH 
3 3 - _.,_ ST• CHARLES 
5 .ST. LANDRY 

262 VERMILIO!f · 
35 W. BATOR ROUGE 
15 WEBSTER 
53 UNREPORTED 
l ~ST FELICIAltA 

41 . IBERVILLE 
211, CA!ilERON 
2115- -ACADIA 

2 -CATAHOULA 
156 -TERREBONNI 
12 JEFFIRSON 
57 · sT. :NARY 

13 4 · LAFOURCHI 
4 ·cottCORDIA 

19 'l ST. KART IH 
2'7 .PLAQUEHlMBS 
7t . IBERIA 
2 _ST JAMBS 
l :-ASCINSIOH 
8 'ASSUMPTION 

2666 

I 
l 

' I 
l 
I 
l 
I 
I 
I 
! 
I 
I 
l 
I 
I 
I 
I 
I 
I 
I 
J 
I 
I 
1• 
1u 
JU , .. 
1ut 
I**-* 
1•ut• 
1 uuttt 
1•••***** 
I********** 
!*•*********** , ...•......•.. 
!**********••······· 
----+---t---+---+---+---+---+--

21 41 61 81 111 121 141 

e. e 
If." 
IJ. 8 
". i 
". e -'"fl 
II. S 
8.i 
"~ e 
". j ;1-.e_ 
I.I 
•• 1--. •~a 

' 8.8 
8 ;;" 
lLI 
If.I 
s." 
'1 •. I 
I. I ",., 
1.1_ 
l." 
J.8 
7.5 
8-. If 
9 ·" ll.I 

18.7 
22.5 
31.1 
38.t 
511.11 
64.5 
65,fl 
93.8 

Median of Olf ference Over Background 
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e." 
ILi 

- -:9. " 
2 • " 0.8 g." 3." 
" • lil 2.5 
I. I 

". " "." ".' 2.8 
--- -._ I. I 

-1.e 
3.5 
~." s .. ii 
". 8 19;1 
I. I 
.,. l 
5.i 

3a .a 
9.1 

57.5 
4-7 .8 
11~~5 
61~. :I 

26:5 .• 8 
- 8"3 At 
115.i8 
19'3.3 -

87'.,I 
u•--:"11 
231.8 



Obs Parish 

383 CAMERON 
5 ST. LA!fDRY 
8 ASSUMPTION 

84 CALCASIEU 
67 IBERIA 
27 PLAQUEMINES 

21iJ4 ST. MARTIN 
68 ST. MARY 

158 TERREBONNE 
66 UNREPORTED 

336 VERMILION 
388 EVANGELINE 

85 CLAIBORNE 
36 JEFFERSON DAVIS 

138 LAFOURCHE 
6 OUACHITA 

35 ALLEN 
15 WEBSTER 

224 ACADIA 
2 CATAHOULA 

2S DESOTO 
2 ST JAMES 
4 CONCORDIA 

12 JEFFERSON 
121 LIVINGSTON 

34 ST, CHARLES 
l WEST FELICIA!fA 
8 BOSSIER 

178 CADDO 
3 ASCEHSION 
2 LAFAYETTE 

1" RED RIVER 
2 ST H&LBI 

99 E. BATON ROUGE 
112 PT. COUP!! 

35 W. BATON ROUGE 
43 IBERVILLE 

Table 3 

Median Background by Parish 
Sequenced by Increasing Median Difference 

(H1cro-Re!N5/Hr) 

I utuu 
I tu·ttt't 

I *****:U••• 
1 't:t:t'tttttU 

!•********* 
jt:ttt:ti'tttt 
I********** 
I tttttt·.uu 

I********** 
I t:t:tt•***** 

Lousiana 

I :U*******t 
I***'******~'** 
!************** 
ltt'ttt:Ut Utttt 

I************** 
I ttA"tttttu·u·tt 

!***'*•********** 
!'**********"'*'*** 
!******'********** 
!*'*************** 
!**************** 
!****'************ 

. !***********•****** 
!****************** 
!*•*•************** 
l :tttttUttU*tttttt 

!*****•************ 
1~···············••t !•****************** 
/******************** 
!*******************• 
!******************** 
!*****•************** 
!********************* 
!*********************** 
I tUtttUUtttttttt_tttttt 

jf****************************** 
----t---+---+---+---+---+---+---+---+ 

2 4 6 8 11 12 14 16 18 
Median of Background Reading 
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75t:Z"1 
Median Percentile 

3.5 
3.5 
5 .11 
5.8 
5. II 
5. II 
5." 
5. II 
5." 
5. IJ 
5." 6." 
7.i 
7.1 
7.8 
7.8 
7.5 
7.5 
8.& 8." s.·1 
8.8 
9.1 
L ·ril 
9." 
9.,8 9." 
9.,5 
9.5 

U.i8 
11.:1 
is. :1 
18 , ii 
llJ.J 
11.5 
11.8 
15.5 

6.0 
5.B 
6.(IJ 
7.8 
9.8 
a.a 
7.0 

18.9' 
8.5 
7.3 
6.1 
7.8 
7.9 
7,9 
8." 
7.9 
7.5 
7,5 

11.lil 
9, If 

1'L 8 
8. If 

1'J ; " 
18.i 

9. IJ 

9 ~" 9, IJ 
9~5 

u.s 
HJ·" 
UI ·•II 
u.:11 
llt•I 
HJ •• 3 
12 .,:s 
13 .:i 
24.4 
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Equipment No 

Appendix 1 

Statistical . Data by Faciltty and Equipment 
Differerice Over Background 

· · ( H tcro-Rems/ Hr l 

Lousiana 

Average Maximum Minimum 25 ' Median 75 \ 

Gas Processing Pacilitie·s 

COMPRESSOR 39 4. 3462 95." 9.S e.H I.Ii 
2. """ 

CR to UNIT 5 S.48H 24.9 iL If 
IJ. '" 

e.H 13. 711 
DEHYDRATOR 38 2.2816 36.8 8. 8 .. II.II I.II 1. 351 · 
INLET SCRUBBER 92 12 .1848 491.lf " . " 11.H 8.98 ; 1.HS 
METER HI ii. 26H 1.1 I.Iii "·"' I.Ill , t.625 
OTHER 31 HI. 6548 261.9 111. 8 · . 11.H ",,jlJ J.iee 
PRODUCT LINE 7 3.esn 21.3 ". fil . ' I.II l ·.H a.1:u 
REFRIGERATION HJ 11. sue 2.7 ". " IJ.H 8.H 1.158 

·SWEETENER 19 8.6H8 3.9 S. I . 8.H 1.H . l.9H 
: OTANK H 5.2258 117.lf . ". s .· :s.H S, • .35 ·. .5.991 

4'JIJ.3 
:· <:'1. 91 II.Si REFLUX PUMP 17 54.5824 I.I .; 19:. ll58 

·BOTTOMS PUMP 5 6.8491 2.11. ) . I. 9 :- ·a. 25 l.H . •!: 15. 9:51 
PP UMP 5 4.IJ2U 11.S I. I 1.45 3. 61J " ... 7. SH :.·= .. -

PTANK :5 UY. 2288 3.l. 6 l JJ. 5 1.75 5.H ):;: 21 ;Jil 
.. OPUHP l8 43 .:6222 217 .• 8 ·1. I :il. 81 6· 15 . ..::,,74 °519 . ! • ' ' "i~ · •. . .. . 

FRAC TOWER ' 13 18.9769 118.1 ' "·' fil.85 6. 51 ; ,,::::,29 . 6'58 . 
. . : . " ~ . ' 

; ::,. ·: 

')roduction: Facil it 1es 
. . ' ;, • ·. . ~ 

; ~: 

·HITER 5 12.481 49.8 liJ '"' " •• '>' ! '· · ~l.HI 
OTHER 388 12.182 688.8 i 8." ' i : '• . .• ":'.,' · .'. l. HI 
PUMP lU 2.352 98.1 IJ ' "." ". 8 I.HI 
SEP 76& 42.954 2991 •• I '1.8 1.1 ;.: .. i· l8;f75 
:STANK 452 11.658 591 •. 1 ". :1. 8 8.8 ' >. 'i·.3.8111 
VRU 7 8.118 ".t ' •11 . 1 

:: : :,: ,i:,··::::,: :m :WOTHER 7 1.286 2 .:1 I :IJ. 8 
WP ROD 13 9.433 19,.. .• " ' ". 8 
WTANK 235 17.466 415, ;9 "' 8.1 

.~:: ,:J:f , !· ':~: : ~:: SUMP 72 6.653 69. ;1 II . r8. I 
:H/T 322 56.722 149,,,,, : I ;I. I ' 
'MANIFOLD 136 95.121 uu.;1 I '·• . 3 • 5:::•:·i ''· ;; !9 •• 1181 ·: . 

8. ll )l:f" >~~2. HI .FLIN! 74 99.423 2991.lt I ':I.I 
'·WINJ 7 U.571 3~ ~ i 2 II !,8." 8 , 4/i f!!;Ji}? . U II 
·WLI.NE 18 188. 983 . 1594 .,11 ,9: . 7 .6 45.J: ·•1;. :::[ ,4:3 .• i2S 
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Statistical Data on Median Difference over BacKqround 
By Facility and Parish 

{Micro-Rems/Hr} 

Lousiana 

FACILITY PARISH NO AVERAGE MAXIMUM MINIMUM PCT25 MEO PCT75 

GP CALCASIEU 1 ". ""' " . " 9 8.U ". SIJ " . "" GP CAMERON 172 8 .911 4H.3 " 8.811 IL 1J1i1 2.25 
GP EVANGELINE 49 2.265 9 5." " . "·"' il.H "·H GP IBERVILLI 2 " . """ , .. " " "·"" ".SS lil.U 
GP ST. HARTIN 7 21.857 l lil4 • " " IJ. H IJ. H 49.H 
GP VERMILION 74 4.478 261.9 " ".ill ILH S. SiJ 
GP JEFFERSON DAVIS 5 1. HS 2." " " . n l.H 2."" 
GP IBERIA 6 31. SH 121." l l.H 3.51 74,59' 
GP ACADIA 19 39.316 217.111 " 9.H 3 . "" 59.H 
GP UNREPOR'l'ED l3 6.385 18.8 9 2. JIJ 5.119 9. 58 
GP TERRE BONNI 2 8. SU 12." 8 a.u 18.H 12.H 
GP LAFOURCHE 4 131. SH 491.8 4 4.25 15.511 374. 75 
GP . ST. MARY 3 75.333 117.8 47 47 . H 62.H 117.H 
GP ST. CHARLES l 147.SSI 147.11 H7 147 . 91 147.88 147.81 

PROD ALLEN 35 S.257 3.5 Iii e.n 8.H ".ill PROD BOSSIER 8 3.188 25.5 " ILH "·"' 8.H 
PROD CADDO 178 1. 677 75." " iJ.H 11. H ILH 
PROD CALCASIEU 83 2.HJ 5s.e " if.Ill 11.u 2 .se 
PROD CLAIBORN! 85 1.4811 51L5 " 8.H "·"' "·"" ·PROD DESOTO 26 1. 365 17.5 " "·"' e.u ".ii 
PROD E. BATON ROUGE ~l9 4.9111 114.7 e "·H "·'" 3.H 
PROD EVANGELINE 339 4. 248 264.5 " ILH a.n "·"' . PROD J!FFKRSON DAVIS 31 9.194 226.i " e.u e.sa 2.SliJ 
PROD LAFAYETTI 2 iJ.IH ". " " "."' 11.111 "·"" . PROD LIVINGSTON 121 IJ. 242 21.8 " "·"' 8.H "· '' . PROD PT. COUP!E 112 3.621 137.5 " '·"' '·"' '""' PROD OUACHITA 6 ". 888 1.8 " e.u " . "" 8.H 
PROO RED R!VIR 11 2.381 15.1 " lf.H S.H 2.75 
PROO ST HELEM 2 . I.HI i. I II 8.81 11.H 8.H 

. PROD . · ST. CHARLIS 33 18 .167 H6.8 " IJ.H 11.H 1.H 
PROD . ST. LANDRY s 1.411 7. fl " 1.H 11.H 3,58 
PROD ;V!RMILIOlf 262 21.164 321.3 " ". "' 8.H 9.H 

.Paoo ·. 'W. BATON ROUGE 35 8.lH 3.5 " 1.81 11;11 8.H 
PROD ... :wasTER 15 S.333 3." II 9.H IJ,H I.Sii 
PROD ' . 'uNREPORTBD 53 29.436 425.I i i. /JI "·"' 19.88 
PROD ' WEST FELICIANA 1 ". """ " • fl " 9.H e.u l.H 
PROD IBERVILLI u llJ. 787 lH.I • ILH 8.U 4. SS 
PROD CAMERON 211 9.599 194.1 11 IJ. 88 !.H 5.H 
PROD ACADIA 215 68·.198 2991." 8 "·"' 4 .1111 38.1111 
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SUMMARY 

(Michigan) 

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

II. There were s 1gn1 ficant d 1f ferences ln background read 1ngs f:rom county 
to county. Specifically, Antrim, Crawford, Grand Traverse, and Kalkaska 
counties were very lov while calhoun, Eaton, and Ingham were mid-ranqe, 

III. overall summary 

ITEM 

l. Statewide _ 
a. Background 
b. Ma:x Reading 
c. Difference 

2-:; . Fac1 Uty 
a. Badfqrouh~ · 

No 

695 
695 
695 

Gas Proc~ssinq 348 
Production 347 

b. Max -. Reading 
Gas .Processing 348 
Production 347 

c:. OHference 
Gas 'Processinq 3-48 
Production 347 

Median 

5.lil 
5.S 
~l. s 

6." 
4.8 

6. IJ 
5," 

ILi 
9. II 

751;h Pct. 911thP-ct~ .Max Value 

6.B 
7.t 
ILS 

7." 
6. IJ 

7." 
7, IJ 

". " 9 .11 

7,:IJ 
ULI 
2 .;4 

Ll -
7 • .iJ 

llil 
J,SH 
3, 499 

111 
UI 

8.11 131 
19.2; 'J,5H 

1.8 127 
14 . fa 3, 499 

NOT!: AH :,data ate measured in mic:ro-rems/hr 
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FIGURE 1 - MEDIAN BACKGROUND LEVELS 

MICRO-REMS/HR c:::=J NO DATA mssss s.o - e.o 

MICHIGAN 

lIIIIIl 0 - 2. 33 
~ 9.0:l - i4.0 

ANERICAN .PriAoLEuN INSTITUTE 
NATURAU..Y OCCURRIN& RADIOACTIVITY SURVEY 

~ 2.84 - 4.99 
- OVER 14'.0 
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FIGURE 3 - DIFFERENCE OVER BACKGROUND 
MICHIGAN 

PRDOUCTION FACILITIES 

MICAO-AEMS/l-fl . C::=J NO DATA 
~2-33 

mm ·ea_ow • B 
~33.ot - 2.-s 

AMERICAN PETROLEUM INSTITUTE 
NATURAL.LY OCCURRIN6 RADIOACTIVITY SURVEY 

~~.a - t.99 
-OVER 245 
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Table 1 

Difference of Maximum Readinq over Backqround by Equipment 
Sequenced by Increasing Median Difference 

(Hicro-Rems/Krl 

Michigan 

FACILITY: Gas Processing 
Median 75",. 

Obsns ·l!:quipment Difference Percentile 

3 BOTTOMS PUMP 
18 COMPRESSOR 
13 DEHYDRATOR 
3~ INLET SCRUBBER 
2.2 ;METE:R 
ss :opuHP· 
97 ·OTANK 
s·z .OTHER 
28 E>RODUCT LINE 
5 ,,PPUHP 
5 'FRAC TOWER 

11 JP:1'ANK 
5 ··:::REFRIGERATION 

; .. 
:. ~ . 

·l 

!•**•********* 
I **********"U't 
-----+----+----t----+----+----t 

19 2i 38 49 51 68 

Median of Difference Over Backqround 

FACILITY= Production . 

llJ FLINE 
31 H/T 
19 MANIFOLD 

3 HETER . 
. 89 OTHER 

26 PUMP 
39 SEP 
58 STANK 
U SUMP 
17 VRU 

1 WINJ 
2 WLINE 
3 WOTHBR 

11 WPROD 
28 WTAMK 

347 
-----+----+----+----+----+----+ 

11 28 38 41 Si 61 

Median of Difference Over Backqround 
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"." e.s 
"." " . " ". e 
Iii. I 

9 • " 
" • ·9 
s .. " 
9.l 
frJ. 3 

26.S 
2:6. g 

".a " . " I. ii 
IL IJ 
lil. I 
". g a.a 
IL I 
e.1 
I. II 
I. I 
~LI 
I. g 
IL If 
8.65 

1.1 
e.s 
". " I. I 

"·· e llJ.i 
e.e 
""' If. 8 

• 6 .• 4 
9.8 

u;·. a. 
82.5 

I. ff 
11. ii 
I. I g." 
I.I 
". e 
".1 

11.3 
24.8 ".1 

II.. fil 
II. I 
lrLI 
lrJ. I 

13.8 



Table 2 

Median Diff~rence Over Backqround by County 
Sequenced by Increasing Median Difference 

(Micro-Rems/Hr) 

Michigan 

FACILIT~: Gas Processing 

Median 75""' 
Obsns County Difference Percent 

69 
l 

43 
189 

33 
13 

HJ 
157 

18 
5 

26 
36 
49 
HJ 
36 

CALHOUN 
CRAWFORD 
EATON 
INGHAM 
KALKASKA 
UNREPORTED !********************************************* 

----t---+---+---+---+---+---+---+---+---+---+---
3 6 9 12 15 16 21 24 27 ]~ 33 

Median of Difference Over Background 

FACILITY: Production 

ANTRIM 
CALHOUN 
CRAWFORD 
EATON 
GRAND TRAVERSE 
rNGHAM 
KALKASKA 
OTSEGO 
UNREPORTED I******************* 

----+---+---+---+---+---+---+---+---+---·---+-
] 6 9 12 15 18 21 24 27 JS 33 

Median of Difference Over Background 
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0.0 
0.0 
".0 
tJ. ii 
9.1 
34.~ 

i:L" 
". 0 
IJ. iJ 

". 0 
tl. IJ 
~J..9' 

0." 
0 • " 

14 .0 

0.0 
0' • iJ 
0. 0 
0.0 
1. 4 

71. IJ 

0.8 

"." 0. iJ 
0.a 
0.e 
0.i 
(rJ. l 
0. if 

25." 
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'• lo" . 
~: . I 

;·::' 

~ ... 

,.· 

.:. ' 

Obs Co~nty 

11 ANTRIM 
19 CRAWFORD 
26 GRAMO TRAVIRSI 
82 KALKASKA 
11 OTSBGO 
49 UNRIPORT!D 

226 CALHOUN 
48 EATOlt 

225 IMGH.AM 

Table 3 

Median Back9round by County 
Sequenced by lncreasinq Medlan Dlfference 

1 
I* 
I* 
I* 
f * 
I** 

· {Micro-Rems/Hr) 

Michigan 

1 *tltUUt 

I********** 
I************ 
I ****utautt 
--~-+~--+---+---+-~-+---+---+---+---+---+ 

2 4 6 8 11 12 14 16 18 21 

Median of Background Reading 
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75tn 
Median Percentile 

t.J .. t. 4 
I. 4. 
11. 4 

.. •• 8 
,' ...... 

5.1 
6 .11 
6.1 

1.3 
&.4 
II. 4 
I. 4 
8.8 
4. II 
6.1 
7.1 
7.1 



Equipment No 

Appendix 1 

Statistical Data by Facility and Equipment 
Difference Over Background 

(Micro-Rems/Hr) 

Michigan 

Average Maximum Minimum 25 \ Median 

Gas Processing Facilities 

BOTTOMS PUMP 3 e.3333 l." i IJ.H '" " COMPRESSOR 18 8.1667 l. IJ e ", IUJ if • " DEHYDRATOR 13 e.n46 l.l IJ 1.H ii. " INLET SCRUBBER 39 8.IJ795 l.IJ " IJ.H ii • " 
HETER 22 e. e9e9 1.8 " e.u ~.8 
OPUHP 58 1. 3069 41. IJ " ILH II. I 
OTANK 97 0.1856 6." " "·"' 8. IJ 

. OTHER ·s2 111.e962 1.8 " '""" 9. " . PRODUCT LINE 28 l.35U 25. 1. IJ "."' I. I 
PPUttP 5 2. 5618 9.6 If e. "" IJ. l 
•FRAC TOWER 5 IJ. 48H 1.1 s e.111 ". J 
PTANK 11 33. 6991 96. I " 2 .19 26." 
REFRIGERATION 5 38.22H 127.1 I IJ.85 26.:111 

Ptoduction Facilities 

FL I NE H1 lf.lH 1." " " IJ.H 
H/T 31 136. 142 3498.1 " " " . "" HAN I FOLD 19 i.837 ". 5 e " 11.H 
HETER 3 "·'"' I. II " " ILH 
OTHER 89 8.131 l. IJ " e """" PUMP 26 ". "" I. I II " Iii.II 
SEP 39 117.392 2991. 8 " " "." STANK 58 38.182 744.t 8 " 1.H 
SUMP 11 9.511 38." e " "·"" VRU 17 ". 941 16.i I II ILH 
WINJ 1 I.HI 8.1 ' " IJ.U 
WLINE 2 ".118 ". II I I iJ.H 
·WOTHER 3 I.HI ". 9 " s s.u 
WPROO ll ". 191 l. I " " IJ. i1I 
WTANK 28 8.564 91.S " " 8.65 
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75 \ 

l.H 
IJ.H 
a. H 

"·"' " • iJIJ " . "" If .U 
IJ, Sit 
II. II 
6.35 
". 75 

46.118 
82.51 

lf.U 
11.111 

"· 88 IJ.H 

"·"" IJ.H 
B.11 

U.25 
24.75 
ILH 

"·"' 8.H 
ILU 

" . "" 13. 75 
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FACILITY 

GP 
GP 
GP 
GP 
GP 
GP 

.. PROD 
.PROD 
PROD 
PROD 
PROD 
PROD 
PROD 

.·PROD 
PROD 

Appendix 2 

Statistical Data on Median Difference over ~~ckqround 
By Facility and County 

{Hic.ro,;,.Rems./Hr l 

Michigan 

COUNTY NO AVERAGE MAXIMUM HIN I HUH PCT25 MED PCT·75 

CALHOUN 69 ". 4958 2 5." " 9'." e.11 e.en 
CRAWFORD l 

0. ""'' 
9' IJ " II. 8 iJ.3 ·e . 9\JiJ 

EATON 43 ".18.6" LliJ " " . " ". liJ r1. rau· 
. INGHAM 189 9. 3175 41.11 " ". " " . " .. 9. IJU 
KALKAS.KA 33 1. 59 39 14.6 II " . " : .8.l ' .1.358 
UNREPORTED 13 43. 3'177 127.;IJ 6 ie.s . 35,e .:1i.ue 

,. 1: ' .·. 

ANTRIM HJ fL2TH ". 9 e " . " e." ; :·:e .au 
CALHOUN 157 59.8382 349lil.i lil ".11 8.S . . 8.&H 
CRAWFORD 18 S.1444 2.4 " i. I 11. IJ , :II. iJU 
EATOM 5 lil. "998 liJ. " " ". 8 I.I ··· e.-HIJ 
GRAND TRAVERSE 26 " •. 8385 iJ. 6 tl I • II IJ •. IJ - ,~e. IJH 
INGHAM 36 e. 4722 16.i " 9." " • IJ --:. i1:iit • t"" 
KALKASKA - 49 8.1245 2.5 " If. I ··•. 11.i ' ::IJ.lU 
OTSEGO UI ". 9498 9.3 " fl.di 8.8 .If. iJ 2 5 
. UNREPORTED 36 57.3856 896".S " ,6. 5 14.8 ' 25.8111 
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COUNTY 

AMTRIH 
CRAWFORD 
GRAIO TRAVllS! 
KALKASKA 
OTSIGO 
UNRBPORTID 
CALHOUN 
EATON 
INGHAM 

Appendix 3 

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

Hichlqan 

NO AVBRAGI MAXI HUH KINI KUM PCT25 

u l.3HH 1.3 IJ. 3 It. 3 
19 I. 4H88 " • 4 1.4 IJ. 4 
26 8.36154 I . .f ". l If. J 
82 1.35488 1.4 l.J 8.3 
111 8.81811 lf.8 ". 8 0.8 
0 3.64286 ••• 1.5 4.1 

226 5.68496 11.1 J,f 5.1 
48 6.82883 9.1 4. liJ 5. fil 

225 6.11422 U.I 3.f 5.1 

-113-

MED PCT75 

1.3 ". 3 " ... " • .f 
II. 4 1.-4 
1.4 11.4 
1.8 1.8 .... 4.1 
5.8 6 .11 
6. fl 7.8 
6, IJ . 7.1 
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SUMMARY 

(Mississippi} 

I. All significant differences -were equipment spec:i fie. 

The equipment wi t'h the most pronounced di f ference:s over backqround 
based on Median ranking are listed b~low in descending order. The 
difference is the excess of the reading over background: 

Equipment Median Difference 75~n Percentile 

l. Flow Line (Prod) U6 µ.R/hr 133.i Jl,R/hr 
2. water Line (Prod) UJS 135.S 
3. Heatf!r Treate.r (Prod) 74 387.5 
4. Injection Well {Prod) 45 9111 .··a 
5. Inlet Scrubber (GP) 38; 38 .S: 
6. Separator (Prod) '' 36 ' 136.8 
7 Manifoid (Prod) ' 33 ·! gt.a 

II. JeL "" :son, Jefferson Davis, Smith, and Lincoln countiee had low _ 
background levels. The rema ininq ones -were -mid-ranqe except for wa·yne, 
Lamar, Perry, and Waltham which were high, 

III. Overall Summary 

ITEK No Median 75tih Pct. 911th Pct. Max Value · 

l. Statewide 
a. Background 911 5. II 8 • " 15.8 22 
b. Max Readinq 911 25.IJ 121. fl 4H.fit 4,SU 
c. Difference 911 28.1 115.IJ 395.8 4,491 

2. Facility 
a. Background 

Gas PraceHing 4 6. IJ 7.1 7. II 7 
Production 917 5.8 8.fil 15 ·" 22 

b. Max Readinq 
Gae Processinq 4 6.1 35.5 45.1 45 
Production 917 25.1 129.1 482 ·" 4,58'1 

c. Difference 
Gas Processing 4 IJ • Ii 28.5 38.8 38 
Production 911 21. IJ 115.8 398.1 4, 491 

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

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

ANTRIM 
CR.A.WORD 
GRAND TRAYIRSE 
KALKASKA 
O'l'SIGO 
UNRIPORTID 
CALHOUll 
EATON 
INGHAM 

Appendix 3 

Statil!!ltical Data on Background by County 
(Micro-Rems/Hr) 

Hichiqan 

HO AVERAGB HAXIttUM HUUHUM PCT25 

11 8.311H 8.3 •• 3 . f .3 
19 IJ, 4HH II. 4 9.4 81 ... 
26 1.36154 IJ. 4 ". 3 ". 3 
82 IJ.35488 I. 4 1.3 1.3 
u 1.81881 8.8 a.a 1.8 
49 3.64286 4.8 LS 4.1 

226 5.68496 18.8 3.1 5, IJ 
48 6.82883 g. IJ 4.1 5.1 

225 6.11422 111.1 3.1 5.1 
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MED PCT75 

1.3 S.J 
IJ. 4 l1. 4 
11.4 t1 ... 
1.4 Iii. 4 
1.8 i.8 
4.8 4.1 
5.8 6. IJ 
6 •. IJ 7.8 
6.1 7.1 
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SUMMARY 

{Misai55ippi) 

I. All significant differences 'Wer~ equipment specific. 

The equipment with the most pronounced differences over background 
based on Median ranking are listed b~low 1n descending order. The 
difference is the excess of the reading over backqround: 

Equipment Median Difference 75th ·l>ercentile 

1. Flow Line {Prod} 1'16 J.IR/hr 133.S µR/hr 
2. Wate:t Line (Prod) 185 135.S 
3. Heater Treater (Prod) 14 337.5 
4. Injection Well <Prod) · 45 , 98, '8 
5. Inlet Scrubber (GP) 38 Js:e 
6. separator (Prod) 36 i;t: 7 Manifold (Prod) 33 

II. ·JeL :. .::son, Jefferson Davis, Smith, and Lincoln counties had low ... ; 
backqround levels. The remininq ones were mid-range except for wayne, 
Lamar, Perry, and Waltham which were high. 

III. overall Su11111ary 

ITEM No Median 75ta Pct. 91tn Pct. Max Value 

1. Statevide 
a. Background 911 5." 8.9 15.9 22 
b. Max Read in<J 911 25. II 121.i 4H.i 4, SH 
c. Difference 911 21.fil 115.1 395.8 4,491 

2. Facility 
a. Background 

Gas Processing 4 6." 7.8 7.9 7 
l?roduction 987 5. II 8.8 15.1 22 

b. Max Reading 
Gas Processing 4 6. IJ 35.5 45.1 45 
Production ,17 25.1 128.I 412.1 4,SH 

c. Difference 
Gas Processing 4 '." 28.5 38.1'1 38 
Production 911 21.9 115.1 398.1 4, 491 

NOTIS: 1) All data ar.e measured in micro-rems/hr 

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

NICRD-AEMS/HR c::::J HD DATA 
~ a.o - a.a 

lTI1Ill 0 - 2. 33 
~ B.01 - t~.o 

IJEA:tCAH PETROLEUM INSTtTUTE 
NATURALLY OCCUIRIN& RADIOACTIVITY SURVEY 

~ 2.34 - 4.99 
- OVER 1-4.0 
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MISSISSIPPI 
BAS PRDCEBSIN& FACILITIES 

MICRO-REMS/HR c::J NO OJ.TA - ITDIIl BELOM .8 W--221 .8 - 1.99 
~ 2 - 33 ~ ~.OS - 2'45 - OVER 2-4!5 

,. :•'_;,.::_~-,,::.j . . ..: ;'-.~ : ... ~ ":'·:-:~· __ ·:;::::· ,.:.. -·. ·--·· 

;~-iftER:tC:~ Pl!n{OQ?(jj tM!iT:tftrrir- ·· 
NATUAALL.Y DCCURRIN& RADIOACTIVITY SURVEY 



FIGURE 3 - DIFFERENCE OVER BACKGROUND 
MISSISSIPPI 

PRODUCTION FACILITIES 

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

mm BELOW .8 
~ 33.01 - 245 

AMERICAN PETROl...EUM INSTITUTE 
NATURALLY OCCURFllNS RADIOACTIVITY SURVEY . 

~ .8 - 1.99 
- DYER Z4!li 



Table 1 

Difference of Maximum Readinq over Back.qround by Equipment 
Sequenced by Increasing Median Difference 

( H icro-Reu/Hr l 

Hisslssippi 

FACILITY: Gas Processin9 
Median /St" 

Obsns Equipment Difference Percentile 

3 COHPRBSSOR 
l INLiT SCRUBBIR 1•·················· 

I. I 
38." 

4 

13 PUMP 
Ul STAMK 

1 SUMP 
92 OTHIR 

'124 WPROD 
143 WTANK 

72 twtU'OLD 
1'8 SEP 
·ll VINJ 

. 158 H/T 
·12 VLilfB 
13 FLIKB 

-----+----+----+----+----+----+----+ 
11 21 JI 41 58 61 71 

Median of Difference Over Background 

FACILITY: Production 

I*** , ...... . 
I tHUIUUtt , ................. . 
r•••••••••••••••••• 
!*********************** , .................................... . 
l**************•ttttttttttttttttttttttttttttttttttttt , .......•...•.••..................................... 
-----+----+----·----.+----·----t----+----+----+----+---

11 21 31 41 51 61 71 81 91 111 

Median of Dlf ference over Bacll:qround 
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1.1 
I.I 
I.I 
5 .• 1 

12.S 
23.1 
33.1 
36.1 
45.1 
74.1 

115.1 
186.11 

8 / f 
38 .JI 

.;·. ! 

42·5 
211. i I: II 
33 .• 8 
76.1 

145.I 
96~1 

136.t 
91.1 

387.5 
135.1 
133.I 



Table 2 

Median Difference Over Back9round by County 
Sequenced by Increasing Median Difference 

(Micro-Reas/Hr) 

Mlssissippt 

FACILITY: Gas Ptocesslnq 

Median 75tr1 
Obsna County Difference Percentile 

18 
97 
23 
23 
64 
·83 

1 
2 

232 
5 

152 
11 

4 
12 
94 
11 
16 
14 
45 

3 CLARKB 
1 AMIT! 

I 
I it. I 
I***** 38.I 
----+---+---+---+---+---+---+---+---+---+---+--

38 68 91 121 151 188 211 241 271 311 338 

Median of Difference Over Backqround 

FACILITY: Production 

ADAMS I I 
CLARKE I I 
FRAHJCLIN I 8 
JEFFERSON I I 
WAYHB I I 
JASPBR I 1 
PIKB I* 11 
AMI TB 1ut 23 
JOMBS I*'** 29 
PERRY , ..... 35 
MARI OH 1uutt 45 
JBFFERSOM DAVISl*tttttt 56 
PEARL RIVBR ... ·'I.<- .. --,t~••• 56 
LIHCOLN j i!:~ -~ O'·;tttt 61 
SMITH , .....••••..•. 95 
WALTHALL 1•••ttttttttl'ttt 115 
LAMAR 1•·················· 141 
RAMKIN I tttt'tttttttttttUttUtUttt 281 
HINDS l************••·················•**********•tttt 345 

----+---+---+---+---+---+---+---+---+---+---+--
31 61 91 121 151 181 211 241 271 311 331 

Median of Diffetence Over Backqround 
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" 38 

8.J 

'·" 1.5 
9.4 

28.9 
Hi .1 
Ht." 
28.1 

135.8 
71.1 

141.1 
U6.I 
391.3 
971.8 
1'5.1 
l85.IJ 
624. 5 

1195.1 
995.1 



Obs County 

23 JEFFERSON 

Table 3 

Median Backqround by County 
Sequenced by lncreasinq Median Difference 

(Micro-Rems/Hr) 

Hbsissippi 

I ttttu 
11 JIFVIRSON DAVIS 
94 SMITH 

I Htttttt 

I******•• 
12 LINCOLll 

lH CLARKE 
45 HINDS 
83 · JASPER 

232 JONIS . 
152 KARIOlf' 

4 PEAR!. RIVIR 
1 PIKI 

14 . RAMKilf 
23 FRANKLIN 

3 AtUTI 
18 ADAMS 
64 'WAYNI 
16 LAMAR 
5 PERRY 

11 WALTHALL 

f tHttUU 

I*********·* I UUtUUt. , ......... .. , ..... ~ .. ·· 
I*******'*** 
:l**.outut 
:ltt'tttttHt 
!UUtUUt 

!***'******* , .........•..•. 
I tttttHtttt:t:tt•tt , ...................... . 
I t9tttttttt.tttttttttt:t:tt 
!**********~******************* 

1••···························· 
----+--~+--~+---+---+---+---+---+---+-

2 4 6 8 11 12 14 16 18 

KIDIAlf OP 8KGRND 
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75cti 
Median Pei::centUe 

3.5 
4.1 ... 
4.5 
5.1 
S1:I s.• 
5.1 
5.1 s.• 
5.1 ·· 
S, II 
5.S 
7.1 
e.s 

11 .. 1 
11.:5 
15~ :1 . 
!Sil 

17.9 
11.11 

5.8 
S. II 
9.8 
S. II 
S.8 
5. II 
9.1 
5.1 
5.1 
s.t 
5.5 
7.t 
8.5 

15·.8 
11.8 
15·.t 
15 •. 1 



Equipment No 

Appendix 1 

Statistical Data by Facility and Bquipaent 
Difference Over Backqround 

(Micro-Rems/Hr) 

Mh1s iss i ppl 

Avez:a9e Maxlaua Hinimua 25 \ Median 

Qas Processing Facilities 

COMP RBS SOR 3 I I I I I 
IMLIT SCRUBBBR 1 38 38 38 38 38 

Production facilities 

PUMP 13 35.385 235 I.I I.HI ••• STAB 111 37 .671 585 I.Iii I.HI I. I 
SUMP . 1 ..... • IJ.I I.HI I.I 
OTHIR 412 47. 44' 595 II.I ••••• S.I 
WP ROD 124 83.242 1196 " .. 3.HI 12.S 
VTAJllC · Ul 141.731 1995 .. " ••••• 23.1 
HAlfIFOLD 72 177. 833 2995 8.1 U.HI 33.1 
SIP 168 229.172 4491 I.I 9.251 ' 36 •• 
WIHJ 11 69.811 245 I.I 21.tll 45.1 
H/T 158 312.918 2995 I. Iii l.875 74.8 
WLIHB 12 112.325 245 ' 1. 7 47.511 1115.1 
FLilfi 13 141 .1177 843 ILi 12.511 1116.1 
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75 ' 

• 38 

42.51 
21.11 
I.II 

33.75 
76.H 

145.H 
96.H 

136.H 
91.H 

. 387. 51 
135.H 
133.H 



Appendix 2 

Statistical Data on Median Difference over Background 
By Facility and County 

· OU cro-Rema/Hr l · 

Mississippi 

FACILITY COUNTY NO AVIRAGI KAXIHUM MINIMUM PCT25 HED PCT75 

GP CLARKB 3 I.HI I.I I 1.H l·~I 1.H 
GP AMITE 1 38.IH 38.1 38 38.H U.I 38,IH 

PROO ADAMS 18 1.251 11.5 I I.II I. II 8.25 
PROD CLARKI 97 ". 889 21.8 I 1.H ".' 11.H 
PROD FRANKLIN 23 1.357 2~8 I : 1.81 . I .. I I.SI 
PROD J!rrn.soH 23 111. 113 125.5 IJ 8.H 8 •I 9. 4lt 
PROD WAYNE 64 85.112 1598.11 I 1.H I.I 28.87 
PROD JASPER 83 35.663 585.8 ' 8.H 1.1 16 .ill 
PROD PIKI l 11.IH 11.1 11 U~H 11.1 11.111. 
PROO AMITE 2 23.ltt 28.1 18 18.H 23.1 1~t·~: ' . PROD :. JONIS 232 1411.267 2292~11 I ' 7.H 29.1 
PROD · : ,.~ERRY $ 35.911 85.t • . :I.II 35.t . 11.-.1 · 

''MARION 152 175.389 HU.I I ·:9.11 
.. 

·~··· , ~•l."'. PROD · 
PROD . JEPPERSON DAVIS 11 68.182 116.1 . U ~6.H 56.1 ·1'6.8.I · 

· PROD · PIARL RIVIR 4 158.251 495.8 25 27.H : S6:s 391.25 i 

PROO :::LINCOLN 12 682.833 2996.I 14 28.25 ' 611.8 978 .111 :' 
' PROD ' . SHI TH 94 188. 968 1995. I 1 25.51 . 9:5.1 . 195~···· 
; PROD • · ; ::~ALTHALL 11 245.1111 ~:. 1385.I 45 95.H l.t.5.8: ·us.a•:. 

363 .125, 1887. I 
I • • • !.·· 

PROD ·' . •.'LAMAR 16 15 ~5.25 ltl.5 · ~14.51 . 
PROD RAllKIN 14 819.111 . 3396.8 25 Se. 58 2U. I .lt4JS .II 
PROD HIHDS 45 645. 411 ' 2995.1 15 95.111 ins. 1: · us. ea 
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··.·l:· ... . 

COUNTY 

JBFFIRSOH 
JEFFERSON DAVIS 
SMITH 
LINCOLN 
CLARll 
HINDS 
JASPIR 
JONIS 
HAR ION 
PIARL RIVIR 

. PIK& 
RANK IM 
FRAHlLIN 
AMI TB 
ADAMS 
WAYN& 
LAMAR 
PBRRY 
WALTHALL 

• ' ~ ~ ,. ·.= • . • • . . ~ : • .• : . . :· . ·• : • • • :" '").,. • ·: .: ' ••. . . • . : 

. ~. . .. ·, . 

Appendix 3 

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

Mississippi 

NO AVERAGB MAXIMUM MINIMUM PCT25 

23 9.9652 17.9 3.5 3.5 
11 7 .1818 11.8 4.8 4.1 
94 4. 3617 5.1 4.8 4.111 
12 4.51111 5. I 4.1 4.8 

lit 6.9SH 15.8 3.1 3. IJ 
45 4.6889 5.8 4.8 4." 
83 6.9759 15." 4.1 5.8 

232 5.1251 15.1 .... .. , 
152 6. 9737 15.I 4.1 s.1 

4 5.HH 5." s. Ill 5.8 
l S.Htl S.I 5.1 5.1 

14 4.5714 5.8 4.1 4.1 
23 5.5HI s.s 5.5 5.5 

3 7.HH 7.11 7.1 7.1 
18 8. 4167 8.5 7.8 8 • . 5 
64 11.7141 22 .• 2 3.5 ' 3.5 
16 11.2511 13.1 6.1 U.li 
s 15.llH 15.1 15.8 15.1 

11 15.HH · 15.I 15.1 15.IJ 
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HID PCT75 

3.5 17.9 
4;1 11." 4." 5.1 
4.5 5.8 
5.1 g." 
5.1 5.1 
5.111 8.111 
5.8 5.1 
5.1 9.1 
5.1 5.1 
5.f 5.1 
s.e 5.1 
s.s 5.5 
7.1 7.8 
8.5 8.5 

lLI 15.8 
11.5 13. 8 
15.I 15.1 
15.1 15.1 
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SUMMARY 

{Montana) 

I. All of the reported readings in Montana were from Production Facilities. 
All significant d1f ference~ were due to Water Tank readings in Sheridan 
county. This item of equipment is noted below: 

Equipment Median Dif feren~e 75ct1 Percentile 

water Tarik (ProdrO ·. 92 }JR/hr 212 )lR/hr 

II. All counties had mid~range background ·levels except Roosevelt 'which was 
hiqh. 

III. Overall Summary (Production Fa·ciliti.esl 

ITEM 

Statewide 
a. Background 
b. Kax Reading 
c. Dl.ffetence 

No 

71H 
7H 
738 

11edlan 

7.1 
a." 
I.I 

75cri Pct. 99t" Pct. .Max Value 

8." 
9.1 0." 

11.1 
15." 
5.9 

NOTE: All data ai:e measured in micr:.o-rems/hr 

' ; I 
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FIGURE 1 - MEDIAN BACKGROUND LEVELS 

MICAO-REMS/l*t C=:J NO DATA 
~!LO - 9.0 

MONTANA 

[]Ill] 0 - 2.33 
~ 9.0i - 14.0 

NERICAN PETAOL.flM INSTITUTE 
NA.TUFIALLY DCCURRIN& RADIOACTIVITY SURVEY 

t?'.2':3 2.34 - 4.99 
- OVER :1<4.0 
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FIGURE 2 - MEDIAN':OIFFE:RENCE'-''OVER BACKGROUND 
MONTANA 

PRODUCTION FACI~ITIES 

MICRO-REMS/HR [=:::J NO DATA [l]ITil BELOW .8 12'/.2'.J .8 - 1.99 
.mgga 2 - SS ~ 33 .Oi - 24!5 - OVER 245 

~trERltiN PETR~~ iNsrtfuiE ... 
N.t.TUAALLV occtH4:tN& RADIOACTIVITY SURVEY 



Obsns 

71 
5 
l 
5 

4111 
SJ 
17 
a 

11 
2 
3 • 39 

• : • '• .: .. . ~:.;·; ; •. • I • -'.V• ·•:· , ... : ·• · ' •' ; • •••• : .. ·; ,,' ~) .. : 

Table l 

Difference of Maxi,... Readl ... over Bact9roond by Bqulpaent 
Sequenced by Increa1ln9 Hedlan Difference 

( Kicro-Re•/Hr > 

Nontana 

FACILITY: Production 
Median 75tt1 

lquip11ent 

H/T 
IWUPOLD 
111'!'11 
OTHD 
SIP 
ST.AH 
WIOD 
SUMP 

. PUMP 
VUfJ 
VLIHI 
rLINI 
VTAll 

Difference Percentlle 
I 
t 
I 
I 
I 
I 
I 
I , .. 
JU***• , ........ .. 
1••********•••• , ............. . , ................................................ . 
-----+----+----+----+----+----+----+----+----+-

11 21 31 41 SI 61 71 81 91 

tfedlan of Dlf ference over Back9round 
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I.I 
••• ••• I.I 
••• ••• ••• 3.1 

12.1 
18.1 
28.1 
21.5 
92.1 

••• • •• •• II 
56.1 
••• '·' • •• 75.1 

42.1 
36.1 
92.1 

. 121.5 
212.1 



Table 2 

Medlan Dlf ference over Backqround by County 
Sequenced by IncieaaincJ Medlan Difference 

(Mlcro~•e•/HrJ 

Montana 

FAClLlTY: Production 

Oben1 County 

53 DADOI 
341 PALLOll 
11 GLACill 
51 PIAllll 
31 ROSIBUD 

113 VALLI! 
11 ROOSIVILT 
89 SHllID.All 

Median 75t• 
Difference .Percentile 

1•··························· , ...•••........•..............•••....•... 
----+---+---+---+---+---+---+---+---+---·~-

3 6 9 12 15 18 21 2• 27 31. · 

Median of Difference over Background 

-128-

••• ••• ••• ••• ••• i.I 
21.1 
ll.1 

.. ;. 

••• ••• ••• ••• ••• • I.I 
16t.3 
127.5 



Obsns County 

S3 
JU 

57 
89 
11 
ll 

113 
11 

DAVSOll 
PALLOlf 
PRAilll 
SHalDAll 
GLACIBR 
ROSIBUD 
VALLI! 
ROOS VILT 

• .. : • • , • • • • . . .... · : ·.L . ·:•!!-·. ~ .J..;·: 

Tabla l 

Median Background by County 
Sequenced by Inc:reasln9 Medlan Dlffecence 

(Hicro-Re•/Hr) 

1••••tttttttttt 
l***********•u , ............ .. , ............... . 

Montana 

, ................. . , ................. . , ................. . , ..................... . 
----+---+---+---+---+---+---+---+---+ 

2 • 6 ' 11 ll 14 1, 18 

Median of Background Reading 
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'15~h 

Median Percentlle 

1.1 
7.1 
7.1 
8.1 
9.1 
9.1 

'·' 11.1 

8.1 
8.1 
7.1 

11.t 
9.1 
9.1 
9.1 

12.1 



lqulpmnt No 

H/T 71 
MAl[rc>LI> 5 
NITll 1 
OTHIR 5 
SD Ul 
stm Sl 
VP ROD 17 
SUMP • PUMP 11 wr1J 2 
VLill 3 
l'LIMI 4 
VTAllK 39 

Appendix 1 

statlstic•l o.ita by raclllty and lqulp111nt 
Dif fer:enc:e .Over Bact9ro11nct 

(Hlcro-le•/H?) 

Montana· 

Avera91 Maxlau• Hlnlma• PC'f 25 Median 

47 .. 761 615 I •••• ••• ••••• • •• •••• •••• ••••• • •· •••• ••• 22.4'11 112 • •••• ••• • 1.131 11 I •••• ••• 5.189 35 • •••• 1:.f 
1.111 11 I .. •••• •••• 27.125 92 Ill 1.25 ;;::~· ·· 

2f .191 92 • ••••• 12.1 
11.111 36 • ••••• U.I 
tl.667 . 92 2 2.11 21.1 
53.751 152 6 .11. 25 28.5 

121.06 371 • •••• 92.1 
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PCT75 

• •• • •• • •• 
56~• 
l.;f 

'·' • ••• 1s.·1 
•2.1: 
36.1 
92. • ' 

121.5 
212.1 



JACILITY 

PROO 
PROD 
PROO 
PROD 
PIOD 
PROD 
PROO 
PROD 

.;•·.·· I 

Appendix 2 

statistical Data on Median Difference over Background 
By raclllty and county 

(·Ml:cro-Re•/lb) 

Montana 

COUITY HO AVBIAGI MAXIMUM MllfllMt P<.."T25 MID 

DAVSOlf ~] t.2453 11 • •••• • JAIJ.09 348 ...... • • . ... •· GLM:IBI 11 ...... • • •••• • PlllRIS 57 1.1351 1 I luH I 
ttOSllUO 31 1.1333 l • .... • VALLIY 113 8.1777 5 I I.II • IOOSVILT 11 72.9111 228 ' . 1. 75 21 
SHDJDMt 89 96.7313 615 • 2.11· 31 

- 1 ... , _ 

PCT75 

I.II 
•••• •••• '·" • ••• •••• 164.25 

127.51 



Stati1tlcal Data on Background by County 
· (Mkro-R.em/Hr) 

· Montana 

COUNTY NO AVIRAOI MAXIMUM KI III MUM PCT25 HID PCT75 

DAVSotf . 53 1. Sl94 · 9 ' 7 7 8 
f ALLOll 348 7 .3247 12 7 7 · 7 8 
PRAllll 57 7.1351 g ' 1 7 : 7 7 
SlllRIDM 89 S.4944 11 1 ·e •. 8 .' 11 
GLACill 11 9.1111 ' g 9 .· g 9 
ROSllUD 31 9.lfft 11 ' 9 ' ' VALLIY .. 113 8. 7767 11 • ,8 ;g . 9 
ROOSVBLT· 11 11.lffl 12 11 11 11 12 
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SUMMARY 

(Nebraska) 

I. There were no significant differences between ite1115 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) 

ITEM No Median 75"-h Pct. 9Sth Pct. Max Value 

Statewide (Red Willow County) 

a. Background Ji 6.3 6.5 6.5 6.5 
b. Hax Reading 3S 6.3 6.5 12.2 28." 
c. Difference 3 IJ " • IJ e." 5.7 13.5 

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

MICA~ c=:J NO DATA 
ISSSS8 !S.O - 9.0 

NEBRASKA 

ITIIIll 0 - 2 .33 
~ 9.01 - 14.0 

.uERICAN PETROLEUM INSTITUTE 
~nn:IALLY OCl:UR,R~ ·~Il;JACTIYITY SURVEY 

~ 2.S-4 - -4.99 
- OVER 14.0 
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FIGURE 2 - MEDIAN DIFFERENCE OVER BACKGROUND 
NEBRASKA 

PRODUCTION FACILITIES 

MICAD-AEMSIHR c::::::J ND DATA 
m"Sa 2 - 33 

mm BELOW .8 
~ 33.01 - 2.ei 

AMERICAN PETROLEUM INSTITUTE 
NATUVJ.J.Y OCCUARIN& RADIOACTIVITY SURVEY 

~-%.%1 .a - t. 99 
-OVEA 245 



Table 1 

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

(Micro-Rems/Hr) 

Nebraska 

FACILITY: Production 
Median 75~"' 

Obsns · Equipment Difference Percentile 

3 
1 
6 

13 
2 
2 
3 

311 

HAMlFOLD 
OTHER 
PUMP 
SEP 
STARK 
VLIMI 
WTAIK 

-----+----+----+----+----+----+ 
18 21 31 41 . 51 61 

Median of Difference Over Background 
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I.II 
8. II 
". 8 
11.11 
". 8 8.1 "·. 

8." 
I.I 
".Iii S.4 
8.t 
'." IJ. I 



Equipment Mo 

Production facilities 

HAM I FOLD 3 
OTHER 1 
PUMP 6 
SIP 13 
STANK 2 
WLINI 2 
WTANK 3 

Appendix 1 

statistical Data by Facility and Equipment: 
Difference over Background 

(Micro-Rems/Hr) 

Nebraska 

Averaqe Maxi mu• Minimum 

I.Hiii IJ. I 11 
8 .1111111 8.1 • I. Hl1811 " . " 11 
2.98462 l3. 5 ' 1.81111 11.11 II 
11.IHH II.I • IJ. 881111 IJ.I • 
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25 \ 

11 
I 
11 
I 
I 
IJ 
I 

Median 75 \ 

11 I . a 
II 8.8 
i ILi 
II 5.4 

" IJ. 8 
I Ii .11 
IJ I.I 



SUMMARY 

{Nev Mexico) 

I. All significant differences vere equipment specific. 

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

Equipment Median Difference 75t:" :Pe:ceentile 

Product line ( 1) (GP) 59·3 JUVhr 693 µR/ht 
; · 

II. Union county had a very low background level;:, . Lea, Chaves and Eddy rite 
mid-ranqe, and San Juan and Rio Arriba were high. 

III. overall Summary 

ITEM No Median 75~a Pct. 99th Pct. Max Value 

1. Statevide 
a. Backqround 2,912 5." 7.1 19." 27 
b. Max Reading 2,912 7.8 11.11 21.1 851 
c. Difference 2,912 ii. r.t 3." 15." 843 

2. Facility 
a. Background 

Gas Processin9 455 1.5 7.1 7." 7 
Production 2,457 5. I 8.1 11." 27 

b. Max Readinq 
Gas Proce&11inCJ 455 3.5 7. II 31.1 751 
Production 2,457 7." 12.8 21J.8 858 

c. Difference 
Gas Proce&&in9 455 II. I I. 3 25. II 743 
Production 2,457 IJ. 9 3.1 15.1 843 

NOTES: 1) All data are measured in mi~ro-rems/hr 
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FIGURE 1 - MEDIAN BACKGROUND LEVELS 

MI~ [=1 NO DATA 
1SBSSS !5.o - 9.o 

NEW MEXICO 

11.Ililil 0 - 2. 213 
~ 9.01 - 14.0 

AMERICAN PETROLEUM INSTITUTE 
NATURALLY OCcu:tRIN& RADIOACTIVITY SURVEY 

~ 2.3"4 - 4.99 
- OVER 14.0 
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FIGURE 2 ~-~DlFFERE-Nq~,~,O~R BACKGROUND 
NEW MEXICO 

BAB PAOCEBBIN8 FACILITIES 

MICRO-FEMS/Kt c:::::::J NO DA TA 
~2-33 

DIII1Jl eELDN • B 
~• 33.01 - 2"'5 

_. · :~'Ati?Rlc.tit. p£11vx£a•f 1N$r:nu1e . .. 
NAllJRALL.Y OCCUAAIN& .RADlOACTIVlrY SURVEY 

l:'?-;'"::%8 • B - .1 • 99 
-OVER 2.ol5 
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FIGURE 3 - DIFFERENCE OVER BACKGROUND 
NEW MEXICO 

PADDUCTIDN FACILITIES 

MICAD-REMS/HA C=:J NO DATA 
mBasa 2 - 33 

ITTIID BELON • 8 
~ 33.01 - 245 

AtoERJCAN PETROLEUM INSTITUTE 
NATURALLY OCCURRIN& RADIOACTIVITY SURVEY 
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Obsns 

221 
7 

39 
24 
31 
22 
11 
19 

7 
3 

1.8 
11 
15 

9 
11 

1 
--~-

455 

.. 
256 
:.88 
13 
58 
15 

577 
691 

5 
63 

155 
2 

291J 
36 

2"8 

2457 

Table l 

Difference of Maximum Readinq over Background by gquipment 
Se~uenced by Increasing Median Difference 

{Micro-Rems/Hr) 

~ew Mexico 

FACILITY: Ga! Processinq 
Hedi an 75~h 

Equipment Oif ference Percentil~ 
I 

COMPRESSOR I g." (if. " DEHYDRATOR I ". Iii e." 
FRAC TOWER I ~.e 1." : ... 
INLET SCRUBBER I ". ll 4.5 
OTANK I 11.lil 2. ll : ·; 

OTHER · I ". ·" 3.5 } ., 

PPUHP I ". Iii 38.e 
.SWEETENER I ILl1 llJ. I 
CRYO UNIT I 2." 85.8 
PUMP I 3.1 73." 
·REFRIGERATION I 4.~ 75~8 

· P'l'AHK I s.s 23.5 
OP UMP I 5." 53_.I 

. . HETER I 7 .11 . 174'., 
:SOTTOHS PUMP 1• 2L~ 65 :~1 
PRODUCT LIN! !*************************•••••••*** 693l 'lil ·. 693.f 

-----+----+----+----+----+----+----+ : i ~· 

1'11 2H JU 4H SH 611l 788 
':i . 

Median of Difference Ove:r Background 
. , 

'·· 

Facility: Production .-:: 1 

FL I NE I i. II 8.8 i ~ 

MANIFOLD I e .11 l. IJ 
HETER I ". " ". 8 
OTHER I Iii. " 1. ii 
PUMP I Ii. g 5.8 
SEP I "·" 4. If 
STANK I ". ii 3.8 
VRU I ". 8 1.5 
WLINE I ". " 1.1 
WP ROD I " .. 9." 
WINJ I 1.5 3." 
H/T I 2." 9.3 
SUMP I 2 ·' 

88.J 
WTANK I 2 .11 13.8 

-----+----+----+----+----+----+----+ 
lSIJ 288 3H us SH 6H 788 

Median of Difference Over Backqround 
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Table 2 

Median Difference over Background by County 
Sequenced by Increasinq Median Difference 

(Hlcro-Rems/Hrl 

New Mexico 

Hedi an 75~h 

Obsns County Difference Percentile 

lH EDDY 
198 LIA 
142 UNION 

2 l UNREPORTED 

38 CHAVES 
162 EDDY 
246 RIO ARRIBA 
2114 SAM JU.AH 

6 UNION 
1,756 LEA 

53 UNREPORTED 

FACILITY: Gas Processing 

----------+---------+---------+---------+ 
1 2 3 4 

Median of Difference Over Background 

FACILITY: Production 

, ••...•.... 
!**********•******************* 
----------+---------+---------+---------+ 

1 2 3 t 

Median of Oif ference over Background 
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". " lrJ. 8 
". iJ 
iJ • iJ 

'" iJ 
". iJ 
". 8 
Iii. I 
Iii.I 
1.1 
3.1 

"." 7." 
IJ. li1 

is.a 

4.5 
s." " . " 
ll. "· " . " 4 .11 

12.5 



Obs County 

lU UllOI 
1,,46 LIA . 

76 UHIPORTID 
31 CHAVIS 

262 IDDY 
214 SAi JUAll 
246 ltO·ARRlll 

Table 3 

Median Background by Coanty 
Sequenced by Increaslnq Median Difference 

Utlcro-Re•/llr) 

New Mexico 

1s-• 
Median Percentile , ... 

I tttH••ttt 

1•········· 1 utttttttttt 
l*****•tt•••• ., ..................... . 
t••············~··········· ----+---+---+---+-.--+---+---+.--

2 4 6 8 11 12 14 

Medl~n of Bactqroand Readln9 
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1.5 
5.1 
5.1 
6.8 
6.1 

11.1 
13.I 

1.5 
6.1 
7.1 
7.t 
••• 11.t 

13.1 



Equipment 

Gas _Processing 

COMPRESSOR 
DEH'iDRATOR 
FRAC TOWER 
INLET SCRUBBER 
OTANK 
OTHER 
PPUHP 
SWEETENER 
CRYO UNIT 
PUMP 
REFRIGERATION 
PTANK 
OP UMP 
M~'fER 
BOTT OHS PUMP 
PRODUCT LIME 

No 

!·.· • .. • • 

Aooendix l 

statistical Data by Facility and Equipment 
Difference over Backqround 

(Micro-Rems/Hr) 

New Hexico 

Avcrdye Maximum Minimum 25 \ Median 

Facilitill 

221 e.02s 1.5 " " " 7 0.043 0.3 " a 0 
33 6.782 115." " " " 24 5.167 63.5 0 0 0 
31 23.355 383.0 0 0 0 
22 ll.773 153. Iii' " " 0 
11 25.136 135.0 0 0 0 
19 J.158 50 . 0 0 0 " 7 41.857 195~0 0 0 2 

3 25.333 73. 0 0 " 3 
18 66_. 2Slit 595.8 0 0 4 
17 22.735 215.0 0 0 5 
15 115.933 743.0 " 0 5 

9 119.444 695.0 0 0 7 
11 48.636 220.0 l 3 21 
l 69J.HB 693.0 693 693 693 

product_ion Facilitie..§. 

FL I NE 256 l. 0742 239 111 9 IJ. 8 
MANIFOLD 88 2. 7727 95 0 0 11.0 
METER 13 e.esu 0 " " a . " OTHER 58 11. 4828 218 0 " 1.0 
PUMP 15 7.8667 95 " 0 " . " SEP 577 12. 9726 582 " 0 IL 0 
STANK 691 8.2438 798 " " " . 9 SUMP 36 65.3894 593 0 0 " . " VRU s B, 6H9 3 " s lL" 
WLINE 63 4.4921 78 0 e j." 
WP ROD 155 "· 7613 2" 0 " ". " WINJ 2 L59H 3 " " 1.5 
HIT 291 21.1238 843 iJ " 2." 
WTANK 2 98 18.93iJ8 792 " 0 2." 
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75 \ 

0 • l:HJ 
IJ. H 
1. 00 
4. Slit 
2. 00 
3.25 

38.8111 
e."" 

85.U 

73. "" 75. filliJ 
23.50 
53."9 

174.011 
65.00 

693.H 

S.H 
1. SS 
IL liH1 
l.SS 
5."" 
4 • IH 
3. 8'J 

88.25 
1. Slrl 

"·"" " . "" 3.90 
9.25 

13 • "" 



FACILITY 

GP 
GP 
GP 
GP 

PROO 
PROD 
PROD 
PROO 
PROD 
PROD 
PROD 

Appendix 2 

statistical Data on Median Diffetente over Background 
By Facility and county 

(Micro·Rems/Hrl 

Ne...- Mexico 

COUNTY NO AVERAGE ·MAXIMUM Hr'NIHIJM PcT25 MED PCT75 

EDDY lH 2 .• 1751 98. 5 . " liJ . II • " e.e 
LEA 199 34.4474 H3.S 9 " 0." 7.8 
UNION 142 8.8444 ' 1.5 " IJ s." 0.8 
UNREPORTED 23 48. 65;22 383.S '9' " ':9,j · 1'L iJ 

'". 

CHAVES 3" 22.2667 3 79." " 8 iLiJ 4.5 
EDDY 162 12.4938 444." " liJ 11. " Iii." RIO ARRIBA 246 1.Hl98 J." 8 11 " • IJ " • iJ 
SAN JUAN 21i14 Ul.H49 7~8.8 s " ".ii 

. ". " UNI OH 6 
". IJ """ 

:' '. IJ ' e " IJ • 8 ~ ":.· IL I 
u. 6379 843.i· 

·: ··.:• 

LEA 1756 s " 1.1 4.8 
UNREPORTED 53 39.8679 545.9 " IJ 3. 9 ,. ;.·.::12. 5 

:.-· 
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COUl!Y lfO 

UIJIOI 148 
LIA 1946 
UNRIPORftD 76 
CHAVIS 31 
BODY 262 
SM JUAlf 214 
RIO ARRIBA 2f6 

• • '. ·. ' · ... ~.~ .' ;: ...... ;_ ...... ~·· .. ' .......... : . . . .. t . . ... . ....•. 

Appendix l 

Statlstlcal Data on Background by County 
~Mlcro-Rem/Hr) 

Hew Mexico 

AVllAGI MA.IIMUll NI II MUM PCT2S 

1. 3517 1.8 I.I 1.1111 
5.6128 18.1 2.t 5.111 
5.8158 a.1 5.1 5.111 
6.8667 13.1 5.1 6.811 
5.1153 11.1 1.5 1.511 
t.1312 14.1 J.3 4.575 

12.2435 27.1 3.1 11.111 
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MID PCT75 

1.5 1.S 
5.1 6.1 
5.1 7.1 
6.1 7.1 
6.1 8.1 

11.1 11.11 
13.1 13.1 



SUHHAR¥ 

(North Dakota) 

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

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

III. Overall Summary (Production Facilities} 

ITEM No Median 7.5tah Pct. 9(fth Pct. Max Value 

Statevide 
a. Backqround 856 llL II 12." 13. II 15 
b. Max Readinq 856 18.i 12." 19. 3 488 
c. Difference 856 IL Iii II. I 8.3 389 

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

Ml~ C=l NO DA.TA mssss !5.o - a.o 

• 

UIIII1 a - a.33 
~ 8.01 - 14.0 

AMERICAN PETROLEUM INSTITUTE 
NATURALLY OCCURRIN& RADIOACTIVITY SURVEY 
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FIGURE 2 - MEDlAN DIFFER.ENCE OVER BACKGROUND 
NORTH DAKOTA 

PAOIJUCTil»I FACl~ITIEB 

c::::J ND DATA [f1]IIJ BELOW • 8 ~ • 8 - 1. 99 
~· 2 - 3!9 ~ 33. 01 ...; 2.C5 - OVER 2 ... !5 
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NATURALLY OCCURR1N& RADIOACTIVITY SURVEY 



Obsns 

2 
188 

21 
5 

24 
32 

us 
327 

l 
62 

156 
5 

---2 
856 

- . ·:··.!· · •. ··.r·., .... , -.· ~ · ... • .. ... , .... · 

Table 1 

Difference of Maximum Reading over Backqround by Equipment 
sequenced by Increasing Median Difference 

(Micro-Rems/Hr) 

North Dakota 

FACILITY: Production 
Median 75t" 

Equipaent 

FL I NE 
H/T 
MAHI FOLD 
METER 

· OTHER 
PUMP 
SEP 
STAHK 
WINJ 
'WPROD 
WTANK 
WLINE 
SUMP 

, .. 
!********•*** 
!***************••********* 
----+---+---+---+---+---+---+---+---+-

2 4 6 8 11 12 14 16 18 

Median of Difference 
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Oif fer.ence Percentile 

" . " 8.8 
IJ." 
i "ii 
II • 9 
i .. II 
11.11 
I. II 
8. II 
ILi 
1.1 
6. If 

13." 

If. " 1.8 8." i.I 
". 8 
I. 8 
II. If 
Iii. I 
1.8 
1.8 

18.5 
29.5 
15.1 



Table 2 

Median Difference over Backqround by County 
Sequenced by Increasinq Median Difference 

(Micro;,. Rems/HI) 

North Dakota 

FACILITY: Production 

Median 75~ .. 
Obsns County 

218 BILLINGS 
57 BOTTlMEAU 
21 BURKS 

lH DIVIDE • 
14 GOLDEN VALLiY 

259 MCKE!fZIE 
8 RENVILLE 

11 SHERIDAN 
'11 ' S-T~K 

19 WILLIAMS 
39 RICHLAND 

I***** 
I******************** 

-----+----+----+----+----+----+----+-
856 1 2 3 4 5 6 1 

Median of Difference 
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Difference Percentile 

". iJ 
II. f 
1.e 
I. e 
8.S 
I. i 

8 '" t.liJ 
1 : 1 
1." 
4-." 

,,., " 
lif. s 
5.S 
2;" 
4,. 3 
iJ. 8 
"·.a 
2.1 
If •. I 
7.1 

21.I 



. i I :··• ··' ... _,. ; . 

Table 3 

Median Background by County 
sequenced by Increasing Median Difference 

I Hicro-Re1118/Hr J 

North Dakota 

Facility: Production 7Sd• 
Median Percentile Obs County 

19 WILLIAMS 
57 BOTTrNEAU 

134 DIVIDE 
39 RICHLAMD 

218 BILLINGS 
27 BURKE 

8 RENVILLE 
14 GOLDIN VALLEY 

259 MCKENZIE 
11 SHERIDAN 
71 STARK 

856 

I********** 
'**************** 
l*********•••tttttt 
f tttttttttttttttttt 
1•••••*************** 
'******************** 
'******************** 
I*********•******~***** 
!********************** 
!*******************•** 
!************************'* 
----+---+---+---+---+---+---+---+ 

2 4 6 8 11 12 14 16 

Median of Back9round 

_, i:;~-

5." 
8.1 
9 .Iii 
9. II 

111.11 
llJ,S 
111.1 
11.liJ 
11.1 
11." 
13.11 

u.s 
9.11 
9.5 
9." 

lit. Ill 
U.IJ 
HJ. II 
11.I 
12.I 
12.1 
13.8 



' ; 

Equipment No 

Appendix 1 

Statistical Data by Facility and Equipment 
Difference Over Background 

{Hicro-Rems/Hrl 

North Dakota 

AVG Haximu11 Minimum. PCT25 Median 

Production Facilities 

FLH'B 2 i. SHI II " i.i Iii . 
HIT HJ8 17.2685 389 e IJ. e ii 
HAHIFOLD 21 S.8952 2 " 11.I 8 
METER 5 liLHH II Iii 8.1 I 
OTHER 24 4.4583 56 11 ". i IJ 
PUMP 32 2. 8312 36 I Iii. I II 
SEP HJ8 1.2593 15 " 8.1 e 
STANK 327 1. 4954 161 " ".1 I .. 

Wl~J l ". """' " IJ .. I. II ' 8 
wPROD 62 l. 3226 68 " "." 8 
·WTANK 1S6 17.7564 229 8 I.I l 
.WLIHE 5 14. 2H8 52 " 3. II 6 
SUMP 5 9. 21118 16 II 1.5 13 

Gas Processing 

None 
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PCT75 

i.li 
1.8 
iJ. 8 

"·' iJ • " 
IJ. " ii." ". " I.I 
I• S 

18.5 
29.5 
l5.ll 



Appendix 2 

Statistical Data on Median Dlf ference over Backqround 
By Facility and County 

(Micro-Rems/Hr) 

North Dakota 

FACILITY COUNTY NO AVERAGE MAXIMUM HIN I KUK PCT25 MED PCT75 

PROD . BILLINGS 218 8.6835 36 " I " 8.H 
PROD BOTTINEAU 57 2.3861 68 I e IJ " . "" PROD BURKE 27 3.1852 21 i I s 5.H 
PROD DIVIDE 134 15.3881 311 II i 8 2. H 
PROD GOLDEN VALLEY 14 4.2857 31 " " I 4.25 
PROD MCKENZIE 259 5.5676 389 e I iJ Iii.Si 
PROD RENVILLE 8 8.HH IJ I I ll i. H 
PROD SHERIDAN 11 1.HH 6 " II I 2."' 
PROD STARK 711 3.6143 52 II ' II 8.H 
PROD WILLIAMS 19 4. 7368 25 ff 9 l 1."' 
PROD RlCHLAlfD 39 31.6923 221 II I ·4 21.H 
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COUNTY 

WlLL.IAHS 
BOTTI NIAU 
DIVIDE 

· RICHLAND 
BILLINGS 
BURKE 
RENVILLE 
GOLDEN VALLEY 
HCKiNZII 
SHERI DAM 
STARK 

Appendix 3 

Statistical Data onBackqround by County 
(Micro-Rems/Hr) 

North Dakota 

NO AVERAGE MAXIMUM HINIMUH PCT25 

19 7.3684 ' .11 5 5 
57 8. 4935 9 8 8 

134 8.6269 13 2 , 7 
39 9.2151 : 11 9 9 

218 llJ,; 1156 ;, 14 9 ··l.I 
27 9, 8148 • : 18 9 '11 
8 HJ.HSI : ie 11 18 

14 11.liJHI '11 11 u 
259 U.9228 13 8 18 
11 11.2727 12 11 11 
71 12.!)HI 15 9 12 
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H:ED PCT75 

5 u. it 
a 9." 
9 9.S 
9 9." 

.. . •: 18 lS. iJ 
<) 18 ' lit." 

'·11 . 18.j 
11 11.IJ 
11 12.8 
11 12. 'I 
13 13.8 



SUMMARY 

(Offshore) 

I. All significant differences were equipment specific. 

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

Equipment Median Difference 75•h Percentile 

Injectton Well (Prod) 95 µR/hr 97.i µR/hr 

II . There were no sign i fl cant differences in background read 1 ngs between the 
Gulf of Mexico (1 µR/HrJ and California (2 µR/Hr). The Alaska offshore 
data (4 µR/Hr) were reported with the rest of Alsaka since there were 
few observations and there was no difference between onshore and off-

shore in that state. 

I II. Overall Summary 

ITEM No Median 751=:h Pct. 98th Pct. Max Value 

1. Overall 
a. Background 2928 Li 2." 2.lrl u 
b. Max Reading 2921 2." 8.9 411." l,HI 
c.. Difference 2928 II. 5 7.1 39." 995 

2. Facility 
a. Background 

Gas Processinq 58 2." 2. II 5,1 5 
Production 2,862 1." 2. " 2." liJ 

b. Max Readin9 
Gas Processinq 58 3." 15.I 25.5 78 
Production 2,862 2." 8.1 42.7 l,HI 

c:. Difference 
Gas Processing 58 1.1 13.3 24.4 68 
Production 2,862 8.5 7.1 41.3 995 

NOT!: All data are measured in micro-rems/hr 
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Table 1 

Difference of Maximum Readinq over Backqround bv Equipment 
Sequenced by Increasinq Median Difference 

(Micro-Rems/Hr) 

Of f5hore 

FACILITY: Gas Processing 
Median 751:n 

Obsns Equipment Difference Percentile 

I 
12 COMPRESSOR I 0.09 0.0 
3 5 I.NL ET SCRUBBER 1 1. H 14 . 11 

4 DEHYDRATOR I* 2. 50 11. 8 
l HETER ' 1*** s.ee 5.0 
1 OTANK I***** 10.00 10.0 
3 OPUMP I******* 1s.ae 55.0 
2 · O'i'HER I * ** * ** * 15 • H 2 9 • 11 

-----+----+----+----+----+----+----+----+----+--
58 ' 10 29 30 40 5~ 60 18 89 99 

513 WPROD 
SH MANIFOLD 

93 !?UMP 
368 OTHER 

6 WOTHER 
1 VRU 

30 H/T 
725 SEP 
1? WLINE 

131 FLIN! 
168 STANK 

76 · WTANK 
73 SUMP 
8 METER 
2 WINJ 

28.60 

Median of Difference Over Backqround 

FACILITY: Production 

I 
I 
! 
I 
I 
I 
I 
I* 
I* 
I* 
I* 1••• 
l**** 
f itU:UU·ttt 

!********************••******************'****** 
-----+----+----+--"'--+-- - -+-- --+----·+----+----+--

li 29 38 411 SS 69 71 89 · 99 

Median of Difference Over Background 
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' ".Ji 
S.39 
". 35 
B.6S 
" • a.s 
l.H 
1.08 
2. HI 
J.ea· 
3. 29 
6,U 
8.H 

21.H 
95. il8 

IJ. 3 
8 . 2 
8.4 
2.9 
2.9 
IJ. 8 

U.3 
8." 

U.6 
22." 
19." 
18.7 
511 • " 
38.8 
97.liJ 
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Table 2 

Median Difference Over Background by Area 
Sequenced by Increasing Median Difference 

(Micro-Rems/Hr) 

Offshore 

FACILITY: Gas Processing 

Obsns . Area 

28 CALIFORNIA 
JIJ GULF !*****•*•••**************** 

----+---+---+---+---+---+---+---+---+---+ 
2 4 6 8 18 12 14 16 18 2S 

Median of Difference over Background 

FACILITY: Production 

I 
86 CALIFORNIA I 

2776 GULF I* 
----+---+---+---+---+---+---+---+---+---+ 

2 4 6 8 11 12 14 16 18 28 

Hed1an of Difference over Background 

Table 3 

Median 75"'h 
Difference Percentile 

II. '1 
12.5 

".a 
". 5 

". s 
21." 

". " 
7. " 

Median Background by Area 
Sequenced by Increasing Median Difference 

(Micro-Rems/Hr) 

Obs Area 

281J6 
114 

GULF 
CALIFORNIA 

Offshore 

I 
1u 
I**** 
----+---+---+---+---+---+---+---+---+ 

2 4 6 8 18 12 14 16 18 

Median of Background Readings 

... ,... 

75t:h 
Median Percentile 

LI 
2. IJ 

l. 3 
2.S 
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Equipment No 

Appendix 1 

Statistical Data by Facility and Eauipment 
Difference Over Backqround 

(Micro-Rems/Hr) 

O·ffshore 

Average Maximum Minimum 25 \ Median 

Gas Processing Facilities 

COMPRESSOR 12 fiJ. 5833 7 0 " IJ.i 
INC.ET SCRUBBER 35 9.8HIJ 68 (iJ 0 1. ~ 
DEHYDRATOR 4 4. 75"3 14 " ~ 2.5 
MgTER 1 s."0011 5 5 5 5." 
OTANK 1 HLH00 10 Hl u a.0 
OP UMP 3 28.3333 55 15 15 1s·.'s 
OTHER 2 15.0080 2''' 19' H is.e 

Production 

WPROD 513 3. 716 4 495." 0." 0. 09 0.3 
MANIFOLD 591 24. 5440 598.liJ 0.S 9. SS iL3 
PUMP 93 7.8183 88.9 "." 0.H 9.3 
OTHER 368 19.27"1 995.S " . " 0. IH 0.3 
WOT HER 6 l.45H 5.5 IJ.0 0.98 0.6 
VRU 1 I!. 88H 9.8 ". 8 IJ.88 IL 8 
H/T 99 29.4578 595.0 ". " e.u 1." 
SEP 725 21.5276 748. e '"" If. SIJ 1.9 
WLINE 17 32.9765 397.liJ it. 0 if. 05 2.1 
FLINE 131 27 .. 8H8 473.S 13 • " ILH 3.8 
STANK 168 29. 8448· 748;1iJ 0." 0.43 3.2 
WTANK 76 13 • .1913 128.2 fil.8 1.88 6.1 
SUHP 73 54.1192 793 .e !rJ.rrJ ". 75 a .. a 
HETER 8 23 .SiH 44." 4." 9.25 21.rrJ 
WINJ 2 95.HH 97." 9 3." 93~"8 95.9 
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75 % 

0. IJ" 
. l4 .00 

11 .. 15 
5.H 

10.00 
ss .. n 
20~H 

". 390 
8.289' 
8.359 
2.875 
2.875 
·e.aH 

19.259 
8.HS 
6 .151il 

22. """ 19.HI 
18.725 
58.!Hlil 
38.759 
97.US 



FACILITY 

GP 
GP 

PROD 
PROD 

AREA 

GULF 
CALIFORNIA 

,. • ·-·"' •• .;· y • :!:.·. · ..• , ..... ,~ . •.... ,. ··.; 

Appendix 2 

Statistical Data on Median Difference over Background 
By Facility and Area 

(Micro-Rems/Hr) 

Offshore 

AREA NO AVERAGE MAXIMUM MINIMUM PCT25 MED PCT75 

CALIFORNIA 28 S.1429 
GULF JS 16.SSSS 

CALIFORNIA 86 3.5111111 
GULF 2776 21iJ.4281 

1 
68 

48 
995 

Appendix 3 

" " 
s 

" 

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

Offshore 

II 
5 

" liJ 

NO AVERAGE MAXIMUM MINIMUM PCT25 

2 8fiJ6 
lU 

1. 2721 
2.UH 

111 
2 
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SUMMARY 

{Oklahoma) 

r. There were no siqnificant differences among the different items of 
equipment. 

u. Background levels were mid-ranqe in all counties except Grant, Has.kell, 
Kinqf isher, Mcclain Pittsburg, Beaver, Dewey, Oklahoma, Tulsa, Woods, 
Garfield, and Woodward which were high, and Kay and Payne which were very 
high. 

Ill. overall Summary 

ITEM No Median 75t~ Pct. 98t'" Pct. Max Value 

l. statewide 
a. Background 4,128 9." llL i 12.1 25 . 
b. Max Reading 4,128 Hf." 13.1 42.i 3,'8H 
c. Oiffetence 4,128 9.9 3.8 33.1 J,786 

2. Facility 
a. Background 

Gas Processing 3114 1S. IJ u.s 12.5 14 
Production 3,824 9." HJ." 12. IJ 25 

b. Max Reading 
Gas Processing 3U !IL" 12.5 15.1 5511 
Production 3,824 UL& 13.I 48." 3,8H 

c. Difference 
Gas Processing- 384 " , IJ l.S 8.3 539 
Production 3,824 ,,, " 3." 38." 3,786 

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

MICRO-RENS/HA (===1 ·NO DATA 
~ !5.0 - 9.0 

OKLAHOMA 

(III]] 0 - 2.33 
~9.01 - 1"41,0 
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