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INTRODUCTION URANIUM OCCURRENCE AND ANALYTICAL DATA developed: generally very low, generally low, locally low to moderate, locally moderate, “Gage ! L : ®) ! - T\ Osmee : ; g ‘
and locally moderate to high. Twenty-six areas in the State were outlined, numbered, . B o ‘ ety p MR ; ' ety nel )3 3 S vose. | : —
The Oklahoma Geological Survey in cooperation with the Oklahoma State Oklahoma presently has no known economic uranium deposits. However, genera- and assigned a radon-pot.entia} rating. The modifiers genera{ly and locally are us_ed be- ] Shattuck (eensn Lol 2 ! \ P prus | < Prue 3 E — ‘ chacn “ten
Department of Health evaluated and rated near-surface geologic conditions in tion of indoor-radon concentrations in excess of EPA's standard (>4 pCVL of air) does cause the designated potential rating may not necessarily be equally distributed i ! ! — & s 5 e 3—-—{--——-3—-0 : — 3 S—- Q i | Crove I i Saks
Oklahoma for radon potential. Radon-222 is a radioactive gas with a half-life of 3.84 not require ore-grade uranium (>500 ppm). Under favorable conditions, rocks and throughout an area. Local sub-areas within an area may have radon potentials different E L L I S ] o g ! »° “arene) : (mb | 3 : 17 Oan
days. It is one of a series of isotopes produced during the radioactive decay of uranium- residual soils containing much lower uranium contents are capable of generating from that assigned to the entire area. ) d e | i 20 I b by I i ‘ i ; &
238 to stable lead-206 . Each successive isotopic transformation is accompanied by the above-normal radon levels. Areas underlain by formations with uranium contents equal to or less than the ! Aokaats i 3 : P 3 i i fwews _ HFULS e L
emission of alpha or beta particles and/or gamma radiation. Lung tissue damage, In Oklahoma, uranium is associated with many different rock types and geological crustal average (2.5 ppm uranium) are rated generally very low or generally low. L______ 7 _ R0 (R | N 3"@' T WO N ! , &4...:‘. -] ewey
possibly resulting in cancer, occurs as radon's progeny isotopes, which are solid and can environments. Uranium occurrences in the State are divided into seven types based on Approximately 80% of the State is included in these two categories. I o T T T T g . e e S e N — e e T T T T T S R U T t , 03 " (@) @) Q \ : p'fi?‘fés ¥ e "' T aimmyv e
lodge in lung tissue, continue to release radiation. Alpha-emitting polonium isotopes are the mode of uranium enrichment and size, distribution, and geologic continuity of the Arnert Harmon i ; 3 : . Stiliwater :‘° T e L
considered to be the most damaging. Health hazards resulting from exposure and in- occurrence: J @) 4 Q pineats : - 78 / 1 e T
halation of above-normal levels of indoor radon (4 pico-Curies per liter, 4 pCi/L), radon ) DISCUSSION 82 P A Y N o L B Bow ‘_‘
detection, recommended safety levels, and remedial methods are summarized in publi- Type 1.—Uranium associated with granitic rocks and their late-stage intrusives (dikes e e e U R SR e A ) e e e e Iz S o ‘ roais Arrow y ity =
cations issued by the U.S. Environmental Protection Agency (1986,1987). and sills). The best example is in the Wichita Mountains (Area 19), where granites con- Four factors determine how much radon in the ground may enter a building 3|ie i B | g 4
Radium-226 and, ultimately, uranium-238 are the precursors of radon-222. At pre- tain 4.6—11 ppm uranium, and certain dikes average 153 ppm uranium. (Tanner, 1986): (1) Radium (uranium) must be in the soil and/or bedrock; higher con- = | _ e S R O K
sent, little is known about the concentration and distribution of radon and radium in . i , _ ) ) centrations are potentially more hazardous when other variables are equal. (2) About T e SN IR 8 T oo 7
Oklahoma rocks and soils. More is known about the distribution of uranium in various Type 2.—Uranium associated with arkosic sediments (weathered granite). Uranium 90% of a given amount of radon decays in 13 days; radon must be able to rapidly mi- b AN e T R T e e B - 5 YR i . ot 24
geologic formations, because uranium is used in the nuclear and defense industries. occurs in sediments derived from erosion of granitic rocks, with or without redistribu- grate through pore spaces in the rock and/or soil (moderate to high soil permeability). I I _ covle s p : etlywiie gty ah
Thus, uranium is utilized in this assessment as a mappable indicator of radon. tion by ground water. The best example is found immediately south of the Wichita (3) The structure must have openings (such as cracks in the foundation) below ground { (5 B {igson— ‘\—— —— e e : i . " A
This study is a reconnaissance-level investigation only. The evaluation of bedrock Mountains (Area 20) in the granite facies of the Post Oak Conglomerate, which ranges level for radon to enter a building. (4) Low internal air pressure within a building cre- ! e G A N o0 . : 4 : P . ‘ ‘
formations for radon potential is intended to serve as a g'uide for site-speciﬁc indoor- from 1 to 126 ppm uranium. ates a pressure differential across the ground/stmcture interface, producing a 26 cHits WD 23 2 . iw 15 ) - | : K i RN | 1 . LN —— sl
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Type 3.—Uranium associated with dark, organic-rich shales. Laterally persistent black did not address other significant variables, such as soil characteristics, ground-water | ' : : _ g z 8 e : i papurana ! ‘: o | Bastow (©) Ly : . e
shales of east-central and northeastern Oklahoma (Area 4) contain 10-20 ppm uranium. hydrology, precipitation and other atmospheric conditions, and types and conditions of Ourham )P T~ - A . : o d =5 ‘ ' ' . : | 1 ¢ 8 e ey L , !
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gabbro), and f variety of gtmctm:al featurels) (fgultq and folds) are exposed in these ground-water saturation and movement, and building construction and usage strongly : : ol _ \ : Luther ‘ O Warwick y 2 i i ©) @) ressesh uyaka L oke
mﬁ:;nﬁb&?&aﬁagd%ﬁfs ?;?lmﬁnme g:‘sni:sl::ll;gﬁ; }:O:.:l:.ad?gi‘ o,thﬁrnkaong:: Type 5.—Uranium associated with lignite and bituminous coal beds. Lignite is particu- affect indoor-radon levels. The low-moderate-high radon potential rating scheme only b J - ' R e | i VT »O b E] I N B T B i S AN 243
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cent apean apsoon ' ’ afsedisticuitary rocks. ; of 10-2,500 ppm. Some thin lignite beds occur in southern Oklahoma (Area 14), but the i T - : | : M A I — =pBesks g i . e l '
Rocks °.f every geologic system are represented in Oklahoma (Fig. 2). Nearly 99% uranium concentration is unknown. Samples of three northeastern Oklahoma coal beds ‘ ) : ' ! Adkfigton ' : Masen
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1-11). Additi il s ? ; highly variable (60-16,100 ppm) uranium concentrations are confined to certain strati Tanner, A. B., 1986, Indoor radon and its sources in the ground: U.S. Geological Survey Open-File A N R, S : | ‘ :
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Statewide airborne radiometric surveys, which measured ground-surface gamma- Lawton, and Dalhart Quadrangles were essential to this study (Analytical Data to radon: U.S. Environmental Protection Agency Report OPA-86-004, 13 p. ) PQja"E Qév ATOMIE . Seminple |
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