OKLAHOMA GEOLOGICAL SURVEY Prepared in cooperation with the U. S. Geological Survey MAP HA-1 Sheet 3 of 4

36009(?00' R:13 £ R. 14.E. 45’ R. 15 E. R. 16 E. 30'R. 17 E. R. 18 E. R.19E. 15 R. 20 E. R. 21 E. 95°00/ R. 22 E. R. 23 E. 45'R. 24 E. R. 25 E. R. 26 E.

TJBN? & X @ // 7 I “ ,“/ .J) vz .o (\/V ) =le_ostCi £ LR
: b : 0
2 \

====fzmomcpEooskesee e oo O
I * =8 891 r
\J . fo e J/Ae KT o Lapa o B
- ; S| ET o 1 i 5
o s R VoA RN Wegoner|® ! i $ il :
| [ \JCoweta N ; riAibso ery@ir [ T i | EXPLANATION
/ NN Q v S I ]|\| I s
) L 1 IS + f"’ ; AL ii d %2. = ==;,—_ll i |
/ ] : |- AW ” es I ; ~ KE
& (8 = | W\ 7 Ii i = TAIN
TA7N 0 [ <\ % 7 il
iy < P T ' & G ; -
) ic| . % { 2 \ ) =
ok A reck 50! ner\
K = & G L=\ Bh (%‘ LS = Chemical quality of water generally good to excellent
I N ; L2 7 3 NG i o
=\ / S g © | - | s B .
) a ! e, 5 e [0 ) ZX & '============X§~ Gy i ?': This area includes alluvium along the Arkansas and Cana-
e S ;r | ' éj Z og“o 4 % N z dian Rivers and some terrace deposits in Tulsa, Wagoner, and
: ! = f QiR 1= " - i 3 Muskogee Counties. Hardness is the most troublesome chemical
\ ! Porter < *5. I I X 1 > isti
5 g \ i ) D >\\! == Il i | % characteristic; 90 percent of the water samples tested were hard
OUN : | { = ) 4 A | o i 3
L L o2 o e e = )t = = = > (=T =S s ; == auhill ] or very hard. The total dissolved solids was low to moderate; less
0 ) L3 VN i % bq- | L= 2 than 5 percent of the samples exceeded 500 ppm. Except at a few
i N A { el / ) e N A i i i
Pl l P4 | ) Tuliahassd 3 . o S i 0 $ | places, sulfate, chloride, and nitrate concentrations were low.
: i o el Al ARONg] R S % i I )/} ,’{ 2 P N 3 Because of the low to moderate sodium and dissolved-solids con-
& A9 ! Hes "3; 7_/\7:::_] —~f \ @e{ 1, i J ,.f:::: it %\:\ tents, most of the water from these deposits is suitable for irriga-
: s (M e v A N & KEE )EOUNTY) ;! : \ tion.
i i i 2 : ; iy STREHAN 51 3 2
i i R : GO Fo T e 1 gl Summary of Available Chemical Data
Q) | i | 62 I by
Sl A I ( o 5 1§ 7 ) ' \
I 2l | En PN . [ % B .j it I\ _=_\—n £ 3;/.' & 1 : \ \ couc(s;up'r:)ﬁmon NUMBER
TSN h i Il 2 i < i 1% S ) p I % Vi il i« \Q e~ MAXIMUM MEDIAN MINIMUM  ANALYSES
] i a . sl S fi e " Ay N ) N N B Hardness 640 255 26 44
& \ i j \ N A Nl RN eSS it . Sulfate 198 32 0.0 44
| 3% MUSKO T i . i /" / miskraTll/  \ 1 Chloride 62 15 0.8 44
8 i . ! Hatbox o TR & 4 ! MOBITAI \ Nitrate 65 0.7 0.0 38
i i ' | T e Ll ¥/%y i Total dissolved solids 702 335 86 44
Bald HM- i [ - i / L ) ) 5 ¢
N I I [ a | : N j b 15
i ____\,;\‘:::;: i ) i TR I {iay [/ 5
= 2\—\ ~~~~~ 4.'\- ” I: : :E Creek === _7,_7—-1‘: "J' ) l]l L d M4 A\ 7 UNTAIN o
4 g 8 Il J ==d | Quallsi _,“
BT N Il == 18 Oil wells || g d/yf’ il AR [ o eenl — 8 B :
oG “ ekola I 432- 1l 7 (e I ~ i\ %
., i i " : :: — Neha ] //;U Z == l'll v \“ S
_::::J :} | ==2 'le:l o= P e - . r’,/’/ L ///, = f e =
ells o et )
Pumpkifilfenter | b i anel . / ii ~_” Ml f Y S é’ | é«) 14N \
o [T i~ i : * / i amp Gruper / \"'\...\ i S g l\/ ; \; Chemical quality of water generally fair to good
i ! i i A h N \ | /i ;
nﬁ :: 2l ~Afl==— pav = =======l=i =====dC S == '\'\\\ N ‘ I \\ ! i This area is underlain by the Keokuk and Reeds Spring
v i Y e =\ o & i s {/ A t’\'T & i Y 4 —~ ‘ W 2 ! \‘ Formations and older rocks. Hardness is the most troublesome
: A e \ L/ S i E P e 5 LS i [ o | chemical characteristic; 70 vercent of the water samples tested
oil i ~ S % i VG oy 2 ADAIR_ JINTY ; i i
ee  Veells L e N ='- M i \Sie 1 KERS COMNIY A ( Zlie - - o - - were hard or very hard. Thirty-eight percent of the samples had
; f - i R UOYAH COUNIY ) . P — i SEQUNKHESOUNT Q . .
) 7 o ey [ | e N : | i SR t a4 S 1 wd Q) a total dissolved solids content greater than 500 ppm. The sulfate,
- - o I_ B\ 'IL:V-/E,,m - A / - // ; ke fe===-- z.ak.;_ e 3 R s & I\ ) o i = \ o C%“’é chloride, and nitrate contents are generally low, except locally.
! Fmofll = a s g | L pramgt b o > | ¢ g Mouy; = / v s of Available Chemical Data
— - = SsEEL= = _ Dl B R e = = = S (Il ASes Byl e o /:" SLO T 1 i’ -+ ({/ | e )/ /& - ( P LR %% ummary
TA3N = ! - i S 0 X i i il i 7 i < [l Ce 1 / Cd N L SEDY b CONCi'LLR)AT'ON NUMBER
B =1 ‘ o “ l ; \}‘ el ' {Ir </ \t‘ = C : ¢ ) i & o i ! ‘ 1 (M DIAN MINIMUM ANA(EIY:SE.S
= il b Il ) ! i S \ ) I i ) ! § ! N S A MAXIMUM EDIA
- A & B R % : i I MENES G o [l -r City i - 2 H B Hardness 1,172 162 20 47
s - B R o - N el B - s I W/t 2= 7 A VI - d b, A Sulfate 840 14 0.0 47
TS = Sy o T L | Il MeLai i BY. % A3 & AL % oalens I / B\ VRS CE Chloride 840 16 0.2 47
I " i 5 MaginQE: _ ____jMclain ___ \ 12 W 0 SRR A N N, . i I i 2 2.2 47
EZ | i 3 o ' § = ] N N | ” ,7/ f‘i @ =4 O g ’—//'I / W \ Nltrate' y 6! . 0.0
b v et i \ gR Xl i e D ‘ sibotllbounry ¢ g Creek g 672 N i U 5 ,/2”3 7 e T e R 26 E ee R 27 ‘O Total dissolved solids 2,300 320 50 47
R 2 ffe2) R N N KR i 16 E 15 R 17 I MCINT OUNTY o 4 : R #9E=y I | 20 E ) RV \E i B 2 ( i i 2\%
f_/ N2 i P el ! 7L e l__[i"_”f 'S e U i l AN \ ) el ) } i e \t e==t—-N c
/_ﬂf" o ] i | i e B B e “7’}{// “.l'. ,"): 3 4 e o L ) ‘ \/ . fr{’ —1 7 2
= g ) /i & 2
Schul, o A h L__ "~ ‘778 e ! — ./ | T ==g===== . ’ ly ( g . ==2 5
0 “ ” .nﬁiesvnlh | “ Wi ¢ ff '\\\‘ \ _}I \ ns / T N
5 oL ] NS BN _ _BEEEEE E Lot 0 Il = J —== - J
T.12N e = ‘J‘; " I s CgE | I 9 \ 1 N b | 7“5 1 / / ! l & 2
) — ~ A - == . . :
9 I 54} e T \ £ il AT n S - B ] Chemical quality of water generally poor to fair
/ | M Key == 3
L S — — —{Shad N p il
Haiton : i :ﬁ ! mf/" I : }E \\ rest R MOUNTAIN & == e Renflilb= 5= \\\ This area is underlain by shale, siltstone, and sandstone and
i e & | Creek | ! ; : f PACIEIC 2 . 4 Vi il some terrace deposits. Of the water samples tested, 57 percent
1 i 5 I i i 550 == ==== == ' :
e ] i 5 N : . > = - (= . EA= : i I \ contained more than 250 ppm sulfate, 10 percent contained more
Dey I i I Le=mE : I = 2 - ’ e . ! Sy than 250 ppm chloride, and 53 percent contained more than 500
» et I / I i Ty \ a I Y \ ppm total dissolved solids. Four samples contained more than 45
L R il // I It \ I \ b If W8 .
S = M I t £ “ i iR e D NG e T e A i O/ B S ppm nitrate; two of these were taken from wells that are ap-
Lgprryeta i if= ML W R A . / !; \ 2 1; § i % i ' s 4 R N i parently polluted. Water from sandstone is least highly mineraliz-
T~ 315 f i = \ é\ 8 Hogss I N\ e it B N At =[F=== B oA ed, whereas that from shale, particularly shale that contains coal
=i =) = @Brush Hi i g i il A A Ligt w i _ L
TAIN e :} 843 I 5 A e N i t ! e At i beds, is most highly mineralized.
e | tz=======x DLl -\— _____ (o i Sl L 1 3 : Rl - & s
el I X I & "'"’::%Ii if*‘—ﬁs-\‘\“ i R ) ;”J \LDH0RSE S mi =g B < Summary of Available Chemical Data
I i 5 s m | i / i AN it i z======Ll i i /_XGans SN CONCENTRATION NUMBER
A SR S i 1 it i i ey jii R GRACIE) = f fl e | (Lal2.0) OF
& i e B P na i I i i i JIt o = ====[ = - MAXIMUM MEDIAN MINIMUM  ANALYSES
AR ST B ™ i E B : | i 95 % Hardness 3,020 144 40 83
&l; lerm :} ] tidh| & ” \ “ , /.,4’ I_====&======" :‘1 / <) Sulfate 3’150 36 4.9 84
“ :{‘ ‘(: o =====;4I?Fam : / “ ”“=~“, : | el ==|” ==oo=%=d ;E ==1 y ] :::_::E::::::.Ti P e \ 'l P C}_xloride 715 44 2.0 84
Ek ) ‘ ] | \Eufgala / i I iy e : i B o] i a0 m oA\ =2 L EyZ hesy T N 1 Nitrate _ 82 16 0.0 82
: i ol I onier e I Iy — 8 ans S k== S o~ Y NN Total dissolved solids 5,160 581 63 84
Bl N o l‘l\ 1l '[_ 3 | exanna :: /}é\zz \ i a o | (” g |
: N Y GrsimaoT i V| / \ i : \ UNTAIN rem |
: | ¥ - M | = In a=,
7 J ; i R F==== =) 176
i . i eservoir il 2l &, == T i L i i . s
" / il fATas 7, I 7 il ey | =7 Il % i i —
i | | ';i 7 = 5 finston [|___ e B 8
Il NN 7 — 3 [N Briarto | L 2 b= —Jl 7 | W ®
Vivi Il ufaula ~ A - of Y f LN Z ]
7 = = ( o 2 e 4 & \ L I i Well from which water sample was taken
b\ 7 i | i
i : zZ|E & : | = f
s :: o i . 8i3 Hoyt | e : ; i
% 0 N
8 i . Tt Raifor o : 8 i ii N =~ ig | \ 5 iP ) e
~—o— e i 2 M= ! ! : i $ ?
15 = \'\' 23 A % i bld if b = 1 0@ }oStony Poi et Q"\?
[T R y n It 0 == ===
3 | E B % ‘?:7/ 5 il l a i : 3 k o k Lodge RN Spring from which water sample was taken
T ﬁ N\ e 9 Creek | :: I A N » © 7 } 2
P > ; gmach /1‘: £ >ﬁ TS & = ! T e
; ] . il Gl =
;hieilg—%o: == I‘\\A Z E"te'?y{—‘ ) :: f\\\\( 'I\‘I\ s 4 / ‘C:i:; | P i R ~=FS==Fx I’/:; 4
\ ! = ' 2 ! - i 5 I B ; : o < | v~ /a
-.'\\ —_— ghart R _ __!1 S Il 5 \ b ASK : b o = £ : J
—=== = ~<l-==-J-- === =" W i gl FL ' “553 / { o>
e | Y R (‘, I i & L {1 P2 ' a3 AV R )!l S i
/ r W a TAIN I N o 7/ :l : I:E E /“'/ 7 VAN BUREN (sl g ( & =3 : =
] . | Dy || TR B B .9 Panams widlle T~ 1
T8N I o ' I e \ well 77~ S _ee : i
_______ hdianola Il 3 3 o ] :: ik L . E
2 \:L____ ellvil s Bg _-/ = D == Mc ——F o i : g
=h======3 ~£_ [ 7 L o N 1 Chant / =15
p i\ \ e 4 R VR
|| . ==V _?‘ L\ 2 A H oy 3 & Py % [ ‘1'T=== _____ 4
. i \ 2 oo SansBoisoil__ - e Nl B S I
\ il Quinton = N Leytsvifler— [ i Z ; ‘ 'l: /’ i
==X===== =x Y ae :: i Ng W I 7 < / 1 T \ol:::=: i :"":_=1‘——_——:
76t G ElE=a| i % 655 = ar e(l I L} ST a
Bois reck i \ s . | 100,000
ree Sans . 2l | 3 quire . 23 i il | N i
NS e st A A S == = -lk===?H| = 7
y o o W \P(é | It A
2 - o) \)\'\‘ " Nesg F 1
/ ; = -
iy N herston < S > il g = ‘bo i =M, 50,000 .
S i PA \ / otk g > S T TTrEr glg
= locker MO 7t o ! $0\ | eff Iz E 1
======= == by i) o = : HAS L CO Pl 0 put: ; ] §
1 /f i IMER CO o 3 i 3]s F 1
[ SN E /) ~ 10l 4
B s \ ( W i & / '
i 3 5 : [ =l : 1 L _
Z. Rl YR = i = I N - _____ == 2 | 7 (o 82
v T o g e
) 1 e e A\ s == pear W&, \ bk oe=xoad
: :! \"Crdek | = ) a7\ PIGEON \ I |
I ™ ' ; ﬁﬁ:. \\\\ l MOUNTAIN L ( I 00
e / I i ] | | e A . o0 | ]
R. 14 E. a5’ R. 15 E. R. 16 E. R. 17 E.30' R. 18 E. R.19E 15 R. 20 E. R. 21 E 95°00’ R. 22 E. R. 23 E. R.26 E 30" R.27E = g
96°00’ : :
Base from Army Map Service 1:250,000 Series: y Hydrology by Melvin V. Marcher, I Hardness
Fort Smith Quadrangle, 1948 Scale 1:250,000 U.S. Geological Survey, 1967 2000
5 6] 5 10 15 20 25 Miles -
[ F { E { I 1 F —|
' Sulfate
CHEMICAL QUALITY OF GROUND WATER 3 [ choria
0=
S
::" ‘g,. 1,000
- - . . M . . - - . - - . . - - Q 2
To provide data on chemical quality of ground water in the Fort Chloride is derived from some minerals, ancient sea brines trapped from alluvium, terrace deposits, and weathered chert is generally not so coal pits has recreational value and has been used for stock watering, &t I Nitrate
Smith quadrangle, 96 water samples from wells and springs were col- in the rocks, human and animal wastes, and industrial wastes. Chloride hard as water from shale, siltstone, and sandstone. irrigation, and municipal supplies. &
lected and analyzed in the laboratory. Laboratory analysis included in small amounts has little effect on the usability of water for most pur- High mineralization of some ground waters may be due to con- Several springs in the Fort Smith quadrangle discharge highly % l Total dissolved solids,
determination of hardness, sodium, sulfate, chloride, nitrate, and total poses, but in concentrations of several hundred parts per million it gives tamination by oil-well brines, particularly in Okmulgee, Tulsa, and mineralized water. Two of these, one in sec. 19, T. 12 N., R. 20 E., and measured
dissolved solids. Analyses of water from alluvium along the Arkansas water a salty taste. Small to moderate amounts of chloride have been western Muskogee Counties, which include a number of large oil fields. the other in sec. 13, T. 13 N., R. 25 E., were analyzed for comparison
River were taken from an open-file report prepared by the U. S. Geo- reported to increase the corrosiveness of water. Such contamination might be caused by seepage from waste pits, de- with other natural waters of the area. Both of these springs discharge I Total difSOinddsohds,
. . il . . . . . . . % 7 2 : s : : calculate
logical Survey for the U. S. Army Corps of Engineers; the remaining Nitrate is derived from human waste, animal waste, and the soil; fective well casing, and water-flooding operations. Without detailed from fault zones that provide a conduit for upward movement of highly
analyses, in Adair, Cherokee, McIntosh, and Pittsburg Counties, were fertilizer may be a possible source of nitrate. Concentrations greater than chemical analyses, contamination caused by oil-well brines is difficult to mineralized water. nd Not determined
provided by the U. S. Public Health Service. about 45 ppm (parts per million) may cause methemoglobinemia (“blue distinguish from that occurring naturally. Further investigation is needed In summary, the chemical quality of ground water is good in the i
All ground water contains minerals dissolved primarily from soil baby”) in infants, and therefore water with high nitrate concentration to determine the effect, if any, oil production may have had on ground- alluvium along major streams of the area, fair to good in those parts of
and rocks. High concentrations of dissolved minerals may restrict use should not be used for baby feeding. water quality in the Fort Smith quadrangle. the area underlain by the Keokuk and Reeds Spring Formations and
of water for most purposes. The U. S. Public Health Service Drinking Total dissolved solids consists principally of dissolved mineral con- In the areas of coal fields in parts of Okmulgee, Haskell, and Le older rocks, and fair to poor in those parts of the area underlain by shale 50

Water Standards state that the following chemical substances should ~stituents but includes organic material that may be present after a  Flore Counties, much of the mineralization of ground water is due to its ~ and siltstone. Contamination of ground water by oil-field brines and
not be present in a water supply in excess of listed concentrations, if, measured quantity of water has been evaporated. Large amounts of dis- having been in contact with buried coal beds. Water from abandoned water from coal pits is probably limited.

in the judgement of the reporting agency and certifying authority, other solved solids limit the use of water for many beneficial purposes. coal pits may also be a source of ground-water contamination. However,
suitable supplies are or can be made available. Hard water is objectionable because of its scale-forming properties the effect of mineralized water from coal pits on ground water probably
L S B and because it necessitates the use of large amounts of soap. Water  is small because the rocks adjacent to the coal pits generally have a very
TR L. ool o G having a hardness of less than 60 ppm is considered soft; 61 to 120 ppm, low permeability, and, as most of the pits are in valleys, the flow of
(Sllllmllf:rtifl S s DI S I ggg I}?;derately hard; 121 to 180 ppm, hard; and more than 180 ppm, very ground water is toward. th.e' pits. Only where coal p.its.are on slopes is S s i dis’:olve LR ST SR
A L DR A 45 rd. Of the samples analyzed in the laboratory and several hundred  there likely to be any significant seepage from the pits into the ground- ' atimatiang of 10 pomorlesars dosn b e e e BT
Total dissolved'solids - = -~ - oo coureo o 500 tested in the field, practically all were classed as hard or very hard. Water water reservoir, and even here the effect is probably local. Water in some of the graph.
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