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SALINITY AND SODIUM HAZARDS

SODIUM The sodium concentration exceeds 100 mg/L Hathaway, L. R., Galle, 0. K., Waugh, T. C., and
in parts of the High Plains aquifer in New Dickey, H. P., 1978, Chemical quality of . ) 96° - ; 3 ; .

The concentration of sodium in water of the Mexico and Texas, south of the Canadian River. irrigation waters in Ford County and the 105° - 100° 09° 98° e B : ~ The _principal use gf ground water in the Plains aquifer are presented in the table on
High Plains aquifer is shown by the map on this Sample 27 from the aquifer contained 227 mg/L Great Bend Prairie of Kansas: Kansas CAMPB\EL\L v | 7S BRULE oo 2 N Froci | High Plains is for irrigation. Although many this sheet and the locations of the wells from
sheet. Several thousand chemical analyses of sodium and sample 28 contained 1,151 mg/L Geological Survey Sl o] Quality L M i 7 phie f;ﬂ I\U N AUR_—-—;D;\ | Jl»-ﬁ —m.i{‘ : - - chemical constituents or properties of water which these samples were collected are shown on
water samples from the aquifer were used to sodium. Most of this area of the aquifer is Series 7, 41 p. FTT § FE TR, V™l -7 vousiis || _Bm/ 1NN N Y affect its suitability for irrigation, the two the sodium-concentration map. The specific
prepare this map. Each interval on the map underlain by Upper Cretaceous rocks containing Hem, J. D., 1970, Study and interpretation of W'/J Ny F- 4 oWener )y N\ Tes | S mper | THOTCHINEON Uprne l;( Coyl L WG main criteria for determining the suitability of conductance and sodium-adsorption ratio from
shows the range in sodium concentration that highly mineralized water that may be entering the chemical characteristics of natural /,.w-¥' 9& ) P "G'%Gf%} M’*Mé‘;\'\' Lo | \A\ |L.Nc05N , water for irrigation are dissolved-solids con- these samples are plotted and identified by
predominates in that area. Because of map the aquifer. Also, many saline lakes or playas water: U.S. Geological Survey Water-Supply = P o8 . 10 P b -z | SETSESS A (I sIoU centration and sodium concentration relative to number on the diagram below. The following
scale, it is not possible to show small areas occur in this area (Reeves and Miller, 1978) and Paper 1473, 363 p. 4ol (O~ T~ . ! e B ’ R 7'YAM ohi T T o s calcium and magnesium concentrations. discussion of the classification of these water
within or between intervals where sodium concen- seepage from the playas may contribute to the Krothe, N. C., and Oliver, J. W., 1982, Sulfur cloNw E RS$E [T/ I . - S vt et Y e o . . samples is based on that presented by the U.S.
tration may be more or less than that indicated. relatively large concentrations of sodium found isotopic composition and water chemistry in . 14 e b e N> Vernydn | /M : Specific conductance is a convenient meas- Salinity Laboratory Staff (1954).

More detailed information about the quality of in water from the aquifer. In some areas, large water from the High Plains aquifer, Okla- -- 7N rygre ure of the salinity hazard or dissolved-solids

ground water is available in reports from var- concentrations of sodium have been caused by homa Panhandle and southwestern Kansas: - ' o concentrat1on of water.; .spec1f1c conductance is The diagram for classification of irriga-

ious Federal, State, and County agencies. disposal o; 0il- f1e1(dlglgg;nes in sgrfsaclemmt;l.- lIJ.S. t.Gecél-ogic?g]Z 1ZSuv;/éey Water-Resources | 2 A S— ” lﬁ?grg;ﬁggry;] ccet:‘ntdil:nc;gv;tgto;syaég{sglﬁzs?rego;n ﬁ:??s wg;;e'z(seb sah:'\(uas htgata siample]s févomh thedsang
Rettman and Leggat reporte mg nvestigations 82-12, P. _/_ |l € } /) S ; Z _(umho). Nebr a low salinity hazard an

Chemical data from 28 water samples from sodium plus po%gsswm in a v?ater sample con- Lowery, M. E., Crist, M. A., and Tilstra, J. R., r - Rt et L Typically, the concentration of dissolved a low sodium hazard. This type of water can be
the High Plains aquifer are presented in the taminated by brine disposal in Gaines County, l{967, Geogog_y andwground-watersre(s;ou;‘ces o{ -5 N ;gl;gshylgu?;g;;grams Per.gjters dcar;; be e§t1- usgc]i forth1r1r_13€]t1or}'kw1]t'hh m(;)stf crop}s on] 'mqit
table below and located by number on the map. Texas. aramie ounty, yom‘ing: U.S. Geo ogica WIPLATTE U:REI : | ying specitic conduc ance. y a SO'! S wi .1 e 1Kel1hood OT SO1 salinity
The table includes the da%'a needed to evamage ) ) Survey Water-Supply Paper 1834, 71 p. A o SR T\ o . factor ranging fron_u 9.55 to 0.80 depending on buildup or Tlittle danger of the qevelopment of
the salinity and sodium hazards associated with 4 Sodium fconcentrations 12 water in t?? H]cgg Luckeg, R. lg8i Gutlentag,] E.] D., gnd Weeks, J. 42° b mnms T Furerg ‘lﬁ |42 the chemical composition of the water. harmful levels of exchangeable sodium.
the use of water for irrigation discussed else- ains aqui er near major streams are affecte . ’ ater-leve an saturated- T o . gt 5 .
where on this sheet. Thesg 28 chemical analyses by irrigation practices. In areas of extensive thickness changes, predevelopment to 1980, e GRATT, | HoOKE Bonett | C;-‘ ason-tETARTONI ket o) 1P 5 " o e Nb?e;]yusa;(} Z‘l"‘éz‘ng‘lﬁ]""ggftamgo:gg;r:ﬁ: _ Sixteen samples have low sodium hazard but
were selected because they are representative of irrigation, sodium is concentrated by evapo- in the High Plains aquifer in parts of St TV | AS gl S TSOSRIoRRILL B uell_ 4_% i 3‘%--—- = . = time have specific-cond cta)r'lce alies less than medium salinity hazard. These samples are all
the variations in the concentrations of the transpiration and ion exchange in the soil. In Colorado, - Kansas, Nebraska, New Mexico, =N F . N, J -~ , R 5 9Eq V: pw . 'trl: 5 value .1?. from the Ogallala Formation except for samples 1
cations calcium, magnesium, and sodium found in stream valleys where the water table is near Oklahoma, South Dakota, Texas, and Wyoming: . ~ ; , b NS i %, .y dﬁctangg oa.re ausegds gl(:]casigrr;g?ler sﬁfclrl‘: ng'_' and 2 which are from the Arikaree Formation and
water from the High Plains aquifer. The sodium land surface, infiltration of irrigation water U.S. Geological Survey Hydrologic Investi- - !AR'i'HUR | olurdug N % ductlon bas wot hess satisfa)c/;:or excg tp in Sar{lple 6 which is from the Brulg formqtmr.l.
hazard associated with the use of water for has resulted in relatively large concentrations gations Atlas HA-652. W/}swmr/.f R Y (SRS ' = ,'l TN o {tuati (U.S. Sali ‘ty’ Lab pt This type of water can be used for irrigation if
irrigation is determined by the concentrations of sodium. As shown on the map, the sodium McGovern, H. E., and Long, W. A., 1974, Ground { Y B G, R S oLkt 11 SANRERSRY s Staff 195514)ua L%ntser With s :cgp;cyconzugigngg a moderate amount of leaching occurs. Plants
of these cations. If the proportion of sodium concentration in ground water is 50 to 100 mg/L water in Gray County, southwestern Kansas: | ’XOQ ----- | g R W { 1 ranging from 750 to 2.250 ,ﬁho sommionly 1% used with moderate salt tolerances can be grown in
is large the hazard is high; conversely, if along most of the Platte and Republican Rivers, U.S. Geological Survey Hydrologic Investi- i M| SR L — =~ T AN s A e for . Bl e i S Limei T most stances witheut special practices for
calcium and magnesium predominate, the hazard is aRnd exceeds 100 mg/L along part of the Arkansas " gaEionRs Atgats HtA-517é > T : \"é\p\& :< happe] a AR - obtainedg on]y’ b Bl 1andy mana%eglent g Zgl;?;;%erc]gntorgl Earran;’iqe 11‘:v;11stﬂoi° d:ggﬁ;ng:att)?g
Tow. The U.S. Salinity Laboratory Staff (195 iver. eyer, W. R., Gutentag, E. D., and Lobmeyer, D. SN 4% s | o |LINGOLN | = :
quotes Scofield and ﬁeaglgy t(13/21) who(lsu:r,llZ d H., 1970, Geohydgrology of Finney jéounty, Cache Ler-Pouds l\\z\ \ RN seoqwigK l York At LAN I ey E;ﬁgaw_ﬁ] ddr:\;:]age 1?0’}2;??\2?15.andsac}r]anfnac:ng:‘; sodium.
marized the results of ?1 series of alkali recla- gouthwesﬁe;n SKa"?aS:P U'SigglGengica] \ A RFM oR \] \ Shs N i\\ =L e B ¥ iy '| L omog inadequate (U.S paSahmty Eaboratory gtaff Seven samples have low sodium hazard and
mation experiments with the statement: "Hard urvey Water-Supply Paper s p. ‘ SN W \E L |p | Seifg ~LeyiiTres 3| ' Geghee ILE SN R 1954). MWater with specific-conductance of less high linity hazard Exch b1 di
water makes soft land and soft water makes hard Rapp, J. R., Visher, F. N., Littleton, R. T., A ™ I M eke— e -, A}~r¢oly§:e\€l s, | e i | owsop! than 750 umh oy e tart ; b il P ol .- o

i end : ; J . ‘ Noter) | 1o\ il h use of this water; but

land." Alkali soils are formed by accumulation , 1957, Geology and ground-water resources of s 5 ‘ : | re\| FrON TR d , | e el Laptoatd WERO genatally 18 SKLISTRCTORy Tor causes no problem with ) ;
; : ing: i TP a pcd surier YINETRITN | 1| Hoorege | T - e -—- | e pédtrice T gation, but salt-sensitive crops may be because of high salinity, this water cannot be

of exchangeable sodium. SELECTED REFERENCES Goshen County, Wyoming: U.S. Geological - E S — e — 5 &4," % ¢ w adversely affected by the use of irrigation d i il ith tricted drai E
Survey Water-Supply Paper 1377, 145 p. { gl > s Seren | N o ARt G RGE | oawhE Y i P g used 11n so1is with resiricied drainage. Etven

The sodium concentration in water from the Back, William, 1961, Techniques for mapping of Reeves, C. C., and Miller, W. D., 1978, Nitrate, ) B0 = 2 B! i RNA ~ -ARL:,malFRF lele|W§j\iod Inuck |M on | Fa'va | “Pa o ;’?—,Eermhz,"th SFEVEEERRSITGEIERE FSTRET. 1 m%h .aéiequat: c{rama%e, spe<_:1a; me:jnag]emetnt fg;
High Plains aquifer generally increases from hydrochemical facies: U.S. Geological chloride, and dissolved solids, Ogallala 40° £ Boulde A e o gt cor R |40 SR b ;m {tcgnlro may he ;‘gqgn‘e 1a"t g i
north to south and ranges from less than 25 to Survey Professional Paper 424-D, p. 380- aquiger, wless;: 1T7e3>)<as: Ground Water, v. 16, JT‘FP.N i = - i ;"u 4 ity - Eanssive  masEsiTOlinRE BF AR ae good sa olerance shou e selected.
more than 100 mg/L as shown on the map. The 382. no. 3, p. -173. (Ce"" Sy ) o \ | =1 eeeig ashngm I iy ; : g
e foped, soiim comartration o - | back, Wt sl sy, B, 5, 106 e | Jotimty L e Lepet o b 138, e e Loy Pt il s [0 ) e o 11 ot 1 SoTle ativcks BIONE P O o e o iy T doe godlie Iz
contaminated water from the aquifer was cal geohydrology, in Chow, V. T., ed., water resources o aines County, Texas: ) - P enigging ene | A - —x —- lz g ; it A i - 5 y
1,151 mg/L (sample 28). About 56 perc"cent of the Advances in hydroscience, v. 2: New York, Texas Water Development Board Report 15, IN _'_“1 £ 3 Al”Nf_' Car A 1 i VO -—- icm,da ) ‘ :gg?:;iajggl t”f;,f'e?:;};tfsagdm:;llat;‘f]L’;{;;mmf am]a fdrom ?fﬁ“ .wher;n; thﬁ- cr?ncl:ﬁnt.ratmn -0: i
area of the High Plains aquifer contains water Academic Press, p. 49-109. 185 p. '3 | & s oo, porkl|~Qsporne L eL Im,% wes‘{oranan ! ina whether ‘t)he cadlin. Cancartration of metan 1 ngvet dS% 1;} md ]e. 19b 2 a1k"S Sql“ f?rth!s
with less than 25 mg/L sodium, 26 percent of the Boettcher, A. J., 1964, Geology and ground-water Richards, D. B., Hershey, L. A., and Glanzman, : ' ; ehsro aps | o I 8 ‘cfmey' EOP Nk o | 4 : ; L L . I

: ; : ; : ; sirol s Foors |Joseorne | MITCHELL S CLan | Aney likely to affect soil properties adversely. The type water for irrigation causes no problems
area of the aquifer contains water with 25 to resources in Eastern Cheyenne and Kiowa R. K., 1968, Hydrogeologic data from Baca ey i 4 o . el T U.S. “Salini - : W

: : : . : ; " AR RN | s ' =~ & |YILF RPN Y ahattams . .S. Salinity Laboratory Staff (1954) defined related to exchangeable sodium, but it is not
50 mg/L sodium, and 18 percent .of thé area of Counties, Colorado: U.S. Geological Survey and southern Prowers Counties, Colorado: W i A,Tl , /O 1 AR T ; sodium-adsorption retie (SAR) oF water as: cnitable for frrization under ordiusrs condis
the aquifer contains water exceeding 50 mg/L. Water-Supply Paper 1779-N, 32 p. | Geological Survey Basic-Data ) i ! AR T ivisoin | | o ke I AT S LT P . A g Inary cond
Only 3 percent of the area of the aquifer con- E11is, M. J., and Adolphson, D. G., 1971, Hy- Release 19, 123 p. RS s River i i Aj;;;" AGEARY [ WABAUNSEE] ﬁmnsc.l ?:cause ofh %Iée bger]yi ihtL%h tzallgllg
tains water exceeding 100 mg/L sodium, most of drology of the Pine Ridge Indian Reserva- Scofield, C. S., and Headley, F. B., 1921, . hELLE# G S S e iR R - . (Na*) ta;.ar B 5% - M3 3 c;u] W b i
which is in Texas. tion, South Dakota: U.S. Geological Survey Quality of irrigation water in relation to g - af 8l '34°i"¢gs TN N R ¢ B = R T e o
Hydrologic Atlas HA-357. land reclamation: Journal of Agricultural W T——'—”O LA Ra's o~ Ipacid A e el ' (ca*h) + (Mg™) ani WIEh exmssTIn - appIteklaens REIRCimLi

The concentration of sodium in most of the E1lis, M. J., Ficken, J. H., and Adolphson, D. Research 21, p. 265-278. ) L R S KaoroLIS '_K SEEALRS AN 9 water,
area of the High Plains aquifer is less than G., 1971, Hydrology of the Rosebud Indian U.S. Environmental Protection Agency, 1976, FRE rw '1_‘/()_._f T RusH | i ko Sawsls 95 has hiah saliiity hazard and @
50 mg/L because the aquifer is composed mainly Reservation, South Dakota: U.S. Geological National interim primary drinking water N Canon LY - VY i : i " ampdg : asd 1gTh.sa m 1y zar” ted
°fd sand and ]graveb}h depot;its t!';’t contain fe\g :‘l‘\"‘égg Hydrologic Investigations Atlas regulations:  Office of Water Supply, el 2 % i J" -—— Ridy where ion concentrations are expressed in milli- [gio;luma S?:eﬁm ir?zaM:aHe C;t?niS:;TpKinzaai,coandeciis
sodium minerals. ere the aquifer is compose -355. EPA-570/9-76-003, 159 p. ' i : ) ) 4 A - . , '
of the Arikaree Formation (samples 1, 2, and 3) Engberg, R. A., and Spalding, R. F., 1978, 1977, {lational secongary drinking water A A S oL, el >~ N iﬁ:nﬁa]sentga]pierrl‘ipttle_gi’orﬁ%rexpsiglme{l;:tc;ﬁeedsg)R' quzh};y.prot;ably. L affegtgd bf(’ watl:ler fr:mtﬁr.\e
and the Brule Formation (sample 6), water gener- Groundwater quality atlas of Nebraska: regulations: Federal Register, v. 42, no. 38° X ' P g - Predic.ts' reasonagly well tl)w'e degree to which ura\ter );H:'girr?im;ginonag?]] erers?uc]f in ;e r?eciab}tse
ally contains Tlarger concentrations of sodium Conservation and Survey Division, Institute 62, Thursday, March 31, 1977, Part I, (\\ oy e irrigation water tends to enter into cation- wdgr 9 d g]. oy laerd o fingftext it
than water from the Ogallala Formation (sam- of Agriculture and Natural Resources, p. 17143-17147. ; = 2 |\€\gorad exchange reactions in soil Large SAR values so.}gm haani o r:;lhycatizgr:‘-exchan & acl;t
ples 4 and 7-13) or Quaternary sand and gravel University —of = Nebraska-LincoTn Resource U.S. Salinity Laboratory Staff, 1954, Diagnosis 2 it ou Y e NI i indicate a hazard of sodium replacing adsorbed . 'a]]v ngnd rg inimal-leachin ] condgtiong’
deposits (sample 5). However, the concentration Atlas 3, 39 p. and improvement of saline and alkaline VA Towro N * calcium and magnesium, and this replacement is e:ﬁ):(s:; ) sum eis mres":lt in thg s0il. This
of sodium in ground water in many parts of the Feder, G. L., and Krothe, N. C., 1981, Results soils:  U.S. Department of Agriculture an L ‘ Hgward damaging to soil structure (Hem, 1970) uater‘ cga{'p l;)e usedp on well-drained, coarse-
High Plains appears to be affected by the bed- of a reconnaissance water-quality sampling Handbook 60, 160 p. AN, // l8~.._/’j K/IQ - “F SR« » ) zextured o g et L >
rock. grogra'r(na of the '\?gt?]]al;la aq'-o‘;"lfel:' in Co;or‘a;‘ Weeks, J. B., 1978, Plan of StUdy for the H'lgh - AN =N P el - ‘l || B A diagram for the classification of 'irr]'ga- ’ P 9 °

0, nsas, ebraska, ahoma, out Plains regional aquifer- system analysis in COSTILLA wellingiey, | \pwinfigld . tion waters developed by -the U.S. Salinit : T

In Kiowa County, Colorado, sample 14 from Dakota, and Texas: U.S. Geological Survey parts of Colorado, Kansas, Nebraska, New s % > TS “A\\«i& Laboratory Staff (1954) is shown  below. The and asarT?]}? fgdi'::?ns haazli‘éya"nhg"issa]éﬂéﬁinhazﬂﬁf
the High Plains aquifer contained 222 mg/L Water-Resources Investigations 81-65, 7 p. Mexico, Oklahoma, South Dakota, Texas, and S . ' it diagram is based on the specific conductance, in suitable %’or irrigation. The sam lg was coj{lec-
sodium. In this area, the aquifer is underlain Freeze, R. A., and Cherry, J. A., 1979, Ground- Wyoming: U.S. Geological Survey Water- i . micromhos per centimeter at 25° Celsius, and ted from a well gin Andrews Counpt Texas, and
'lgy the Smok);‘ H:H Marl Member of tflle Niobr?za vIvater:GMEnglewood, N. J., Prentice-Hall Resources dInGvestigatiOEnSD 781-;&. BZ% PI-( o -- 7, i,q\"\j'l i sodium-adsorption ratio. The salinity hazard is its chemistry may be affected byy;aline water
ormation which contains marine clays. e nc., p. Weeks, J. B., and Gutentag, E. D., » Bedroc L : 3 A | e, “ g ified on ri cale as low (100 A _
sodium concentration in ground water probably is Gutentag, E. D., Lobmeyer, D. H., and Slagel, S. geology, altitude of base, and 1980 satura- : rf\, nP AL AN AN ilaszsggfmhoo), tnr::dirllj?n ‘%g’s‘ga]tos 758 e }(11’gh f;tl)r;] eCr%ac;ec;t;iesmanne rocks or seepage from
increased in Kiowa County by ion exchange on E., 1981, Geohydrology of southwestern ted thickness of the High Plains aquifer in (\_,T ol X i ke s\ A G (750 to 2,250 umho) or very high (greater than saline play .
clays at the weathered surface of the bedrock or Kansas: Kansas Geological Survey Irriga- parts of Colorado, Kansas, Nebraska, New ? \ Ve Vel o ::;«R--éf e ) ' 2,250 ymho). The sodium hazard is classified on Most of the High Plains aquifer contains
gn clays in the aquifer derived from reworked tion Series 7, 74 p. Mexico, Oklahoma, South Dakota, Texas, and L G705 f N 7 an AV 4 u e | i the vertical scale, which is divided into four st muiey & low sodine hashrd tnd & medion
edrock. Gutentag, E.. Des ar.]d Week§, J. B.o’ 19.80, wat?r Wyom‘lng: u.sS. Geo]oglca'l Survey H}’dro.log1c s 5 i \—i] \“\\" = e a WA ARRIELD 1 | pAWNEE classes with respect to Sod1um_adsorpt-|on ratio. lini h d E f h th

table in the High Plains aquifer in 1978 in Investigations Atlas HA-648 8 TR T ¥ - = LiPSCO & | A — KEYSTONE L . salinity hazard. xcept for areas where e
. g . _ % el @ b K -7\?,\ O/ , O 5\ Bz SS At specific conductance of 100. umho, the classi- salinity hazard is very high, water from the

In  southwestern Kansas, Oklahoma, and parts of Colorado, Kansas, Nebraska, New Weist, W. G., Jr., 1965, Reconnaissance of the : e ] L et Rk v CARL A o fications for sodium hazard are low (0 to 10), saifer asperally 1s sultable for frrtaaticn on
northern Texas, the concentration of sodium in Mexico, Oklahoma, South Dakota, Texas, and ground-water resources in parts of Larimer, . oge | DOEA %, e i sapulfh 5| 36° medium (10 to 18), high (18 to 26), and very q & & 1.% ‘n tl{e Wiah Platns. Tn argas whére
samples 20, 22, and 23 ranged from 100 to Wyoming: U.S. Geological Survey Hydrologic Logan, Morgan, Sedgwick, and Weld Counties, N R Loban . Pl high (greater than 26); the classifications the salinity bazvd 1o hich aid-sofle have ooor
240 mg/L. The bedrock underlying the aquifer in Investigations Atlas HA-642. Colorado: U.S. Geological Survey, Water- | S . une | - change with increasing specific conductance. d e yt - th Hg' h Plai ' i £ P .
this area is of Permian age and contains salt Hathaway, L. R., Carr, B. L., Galle, 0. K., Supply Paper 1809-L, p. 1-24. T fae-gweeke, LT 4 N N l ratl:mbage, ‘.":ag]r ';0“; iei1gtiona:l?:hgt?:1m:;ame!
beds and saline water. Relatively large sodium Magnuson, L. M., Waugh, T. C., and Dickey, Winslow, A. G., and Kister, L. R. 1956, Saline- oy iy S \,lg,,{.lo_ —7—-1@;— A °}e, | Chemical analyses of 28 ground-water no tfe su1]. ‘i 0 tr‘q ga g
concentrations and equa] proportions of sodium H. P., 1977, Chemical quality of irrigation water resources of Texas: U.S. Geological Notaro | | TR e 'é<%"~l/ o 413 samples that are representative of the High ment Tor salinity control.
and chloride (see pie diagram 11 on sheet 1) waters in Hamilton, Kearny, Finney, and Survey Water-Supply Paper 1365, 105 p. B =2 . Ky 2] 4*?' - o B
indicate that saline water from the Permian northern Gray Counties: Kansas Geological B N [oee | Ty ORTATORE TV Ml o e g
rocks may be entering the aquifer. Survey Chemical Quality Series 4, 33 p. '} >! W s b T A t\‘\ i eVl || 3 v! F

——————— //‘___*J ( ! BECKHRAM ‘ Corde ‘L C/:m[‘?r BB : % ONO’ | E 2 ewoka | nville
OIUCU'T;?H o I \r\,, ikt £ | ‘ | E \ & golde
————— j Q S —— == - Y o : ghickasha | HWGHES 0
CHEMICAL DATA FROM SELECTED WATER SAMPLES F I ' Afadarko, | ' ureel 8 R o
FROM THE HIGH PLAINS AQUIFER \.'~ e, Santa Ros - S 2 S ! 1 __1’.’&@.151 BN ‘R\VE’!’\
o . § 5 3 3 i 5 LAGUNA DEL T GUADA U B r ‘ 00‘9)~ Ork angma b ,\[—-—l'__ E_L O N ohda ————‘I
[mg/L = milligrams per liter; meq/L = milliequivalents per liter; umho = micromhos GHRAN CE Simr,  WellTgien Pl ' i N | pauisvatiey | (poRTaTOC ! -
per centimeter at 25 degrees Celsius] | ALANOCORDO K - e < ;"4,0 SERWLT !c MIA NG H lrL T S AR EL L e | 100 200 5?0| ___1000 2o|oo ‘ 5000
= — " . — . = = b i " Fo ° g bac o . L___|§ wton p | pu I_ — Sy s —{L—C—o lg?;&i{\ E%Q 30} 8l
e alcium agnesium odium pecific odium EILRESS N . : X gioka
Sample Site Geologic  depth conductance adsorption prares: ! o~ N L, Walters ¢ L\}H lrﬂ msTeN | N 28F -
number number unit! (feet) (mg/L)(meq/L) (mg/L)(meq/L) (mg/L)(meq/L)  (umho) ratio N A | ) 'ed ! i o homQgo Ny
a4 | : ! iver ) Mad : 26 -
1 4323551012800  ARKR 150 57 2.84 2.4 0.20 77 3.35 617 2.7 Amoriey [corruie || RS . N Sl Al -
2 4312571012815  ARKR % 28  1.40 8.3 .68 52  2.26 446 2.2 R Ty | R EXPLANA fad 2|7 aaf -
3 4244261042007  ARKR 100 122 6.09 29  2.39 27 1.17 926 .6 o N NATION : =
4 4242301021833  OGLL 220 40 2.00 6.7 .55 8.0 .35 305 .3 Mortan = ; '—‘jﬁ)ﬁ?“' i CONCENTRATION OF SODIUM, ) =)
5 4200401005902  SDGV 245 20  1.00 3.3 .27 6.6 .29 158 .4 CONVERSION FACTORS ocwman | HooKiey M ens ) VT‘N‘;% IN MILLIGRAMS PER LITER srnwsdn i =2F 1
S P \ O BT oy 3 \ Lt Bopnam <
6 4138091040602 BRUL 150 24 1.20 11 .90 59  2.57 485 2.5 Multiply inch- By To obtain i Ld: X RV AEN [ Jo-2 VAN e \\ Z 20} =
7 4114520984721 OGLL 200 94 4.69 14 1.15 12 .52 605 .3 pound units SIunits | SN / { = +___gﬁ;ﬁ ; { [ 25-50 f 1 T e
8 4109391045801  OGLL 250 45 2.25 5.5 .45 4.4 .19 281 2 il o 3 £ A% S | RoLH “r;e\nm e < g8 -
9 4101161030036  OGLL 153 41 2.05 11 .90 25  1.09 400 .9 foot 0.3048 meter : jr.,@m; g g ] onean T SfML A~ | [ s0-100 §| gy o W <. |z
10 4023241023600  OGLL 368 29 1.45 9.7 .80 22 .96 328 .9 mile 1.609 kilometer | ~ W 11 9ARuy , . I TRNTLL SRS - g 2| 216_ i
acre 0.4047 square hectometer e I S i, W g e s %,Q | “”er}‘;“,' 4 [P Greater than 100 o (g =8 | &
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1ARKR-Arikaree Formation or Group; BRUL-Brule Formation; OGLL-Ogallala Formation; SDGV-Quaternary
sand and gravel deposits.

CONCENTRATION OF SODIUM IN GROUND WATER

SALINITY HAZARD

Base from U. S. Geological Survey INTERIOR—GEOLOGICAL SURVEY, RESTON, VA.—1982—W82171

United States base map, 1972

DISSOLVED SOLIDS AND SODIUM IN WATER FROM THE HIGH PLAINS AQUIFER IN PARTS OF

COLORADO, KANSAS, NEBRASKA, NEW MEXICO, OKLAHOMA, SOUTH DAKOTA, TEXAS, AND WYOMING
By
Noel C. Krothe, Joseph W. Oliver, and John B. Weeks
1982

For sale by Branch of Distribution, U.S. Geological Survey
Box 25286, Federal Center, Denver, CO 80225



