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INTRODUCTION 3 Livestock withdrawal is water used by livestock. Livestock includes cattle, sheep, drawals for 1990 by county, use, and source for the 77 counties in Oklahoma are listed in table sources and cannot be compared directly to the Oklahoma Water Resources Board water-use for 74 percent of ground-water withdrawals. Withdrawals for water-supply purposes accounted U.S. Geological Survey, 1986, Goals of the U.S. Geological Survey: U.S. Geological
goats, hogs, poultry, horses, rabbits, bees, and fur-bearing animals in captivity. 1. Amounts listed in table 1 are rounded to three figures. totals. for 36 percent of total withdrawals. Ground water was the source for 16 percent and surface Survey Circular 1010, 17 p.
. . . . . water was the source for 84 percent of water-supply withdrawals. Livestock withdrawals . 0
Thiiepor prcscnts 1990 fr‘eshwater withid el ghtiales fur Okla_horna by susee a.nd 4 Thermoelectric-power generation withdrawal is water used for cooling purposes Total withdrawals by water source were obtained by the Oklahoma Water Resources P > PPy ) 1988, National water summary, 1986—Hydrologic events and ground-water
- : - P g g purp
category. Withdrawal source is either ground water or surface water. Withdrawal categories ; . . . Approach . d accounted for 9 percent of the total withdrawals. Withdrawals for thermoelectric-power gener- e :
. i : k. th lectri ion. d A in the production of electrical power using fossil-fuel (coal, oil, or natural gas), Board from mail-out surveys. The Oklahoma Water Resources Board developed special data- . -~ e 0o 6 votal withdrawals quality: U.S. Geological Survey Water-Supply Paper 2325, p. 415-422.
imalf: {rrllgat:io-n, dwate:r lsup(li)ly,‘ l?vest‘(;;t}; dt em;(:f fCtrlC-pOWCI‘ tge;;lsratlonlit orr::-sot:c alr:i geothermal, or nuclear energy. - g . st Pk o e . retrieval procedures for the USGS water-use program. The data were provided to the USGS as P : 1990, National water summary, 1987—Hydrologic events and water supply and
ComiRerchil, and IRCUSial ang IINUE. WICUknwaS (5T 870 aggfrf_:gzll ciily combty, Jl alq ‘ ' . _ ater-use data were estimated using ahoma Water Resources Board dataas the 51 qrawal-site totals by use category by county, and were further sorted by river basin and The largest total amount of freshwater withdrawn for irrigation purposes was in Texas use: U.S. Geological Survey Water-Supply Paper 2350, p. 417-424.
fer, and principal river l_)asm. Only the f(?ur ma_](.)r categonfes () .1rr1gat10n,l\;'later ;upp y% 1V6i- 5. Domestic w1thdra\.>va1 is water used f(?r normal househqld purposes. such.as drink- primary data source. Tl_le Oklahoma Water Rf:s.ources Board collects water-l_lse data through an aquifer within the county. Irrigation withdrawals also were collated by crop so the consumptive County, followed by Cimarron and Beaver Counties, all in the Oklahoma Panhandle. The larg-
stock, a.nd thermoelectric-power generauqn are illustrated in this rel;_m;t, a ltl oug ! da;;i v\(/)r all ing, ff)od preparation, bathing, washing clo_thes _and dishes, ﬂushlpg toilets, a!nd annual survey of permitted water users. Additional data are collected or estimated by: use could be estimated. These data were compared with 1990 Oklahoma agricultural statistics est amount of water withdrawn for water-supply purposes was in Rogers County, followed by CONVERSION FACTORS AND ABBREVIATED WATER-QUALITY
categories are tabulated. T-he U.S. Geological .Survey (USGS) estab‘ls ed. the Nat{on ater- wate‘nng lawns and gardens; also termed residential use. The water is self supplied 08, Ay gl g (Oklahoma Agricultural Statistics Service, 1991) and the latest irrigation survey (1987) con- Mayes and Oklahoma Counties. Livestock withdrawals were largest from Grady, Caddo, and UNIT
Use Information Progfarr'l in 1977 to collect uniform, current, and reliable 1nf0113mat:10n on v.vater and is not obtained from a water-supply system. U.S. o e ducted by Oklahoma State University Cooperative Extension Service (Kizer, 1988). Water- Bryan Counties. The largest total amount of freshwater withdrawn for thermoelectric-power
use. The Oklahoma District of the USGS and the Oklahoma Water Resources Board participate o G s e T e m— il msne At Rl ietics R supply water-use data were supplemented by unpublished data supplied in written communi-  generation purposes was in Muskogee County, followed by Pawnee and Seminole Counties,
in acooperative program to collect and publish water-use information for Oklahoma. Dt cons j - o “-Il ra.vxfa. i = -y o o e s e S s i i cations by the Cities of Oklahoma City and Tulsa and which accounted for almost three-fourths of the withdrawals Multiply By To obtain
tained in this report were made available through the cooperative program ings, commercial facilities, fish hatcheries, and civilian and military institutions. Oklahoma State Corporation Commission y 5 . y . . ’
: : i and . by the Grand River Dam Authority and were cross-referenced with data supplied by the Okla-
The water is self supplied and is not obtained from a water-supply system. Com- Oklahoma State Department of Commerce : : : ; inch (in.) 254 illimet
S . . . ey homa State Department of Health. Livestock water use was estimated from animal population ~ SELECTED REFERENCES mnch (in. . mullimeter
Terminolog mercial withdrawals are combined with the domestic category in this report. Oklahoma State Department of Health i ' FLos - . willion gallonsiper day (Mialid) 0.001 billion gall d
y Oklahoma State University Cooperative Extension Service figures supplied by the Oklahoma Agricultural Statistics Service (1991) and consumption coef- ion gallons per day (Mg - 1llion gallons per day
. -\ . Soslert d ” 7.  Industrial withdrawal is water used for purposes such as fabrication, processing, Giand Riker Dem/ABthomity ficients supplied by Oklahoma State University Agricultural Engineering Department (R.L.  Johnson, K.S., and others, 1972, Geology and earth resources of Oklahoma, An atlas of maps 1.121 thousand acre_—feet per year
Wlthdrawa. is hthe amountfof watelrl W{thSrawnho.r 1verft .l-rom a ground- or surface- washing, and cooling in the production of steel, chemical and allied products, City of Oklahoma City Huhnke, written commun., 1991). The average annual precipitation may be helpful in interpret- and cross sections; Oklahoma Geological Survey Educational Publication 1, 8 p. 0.0015547 thousand cubic feet per_second
VBiagisp - Visk (5l AiawAl of wrlor RSV Bsoph nteta TRy (ortein Sagition ums) paper and allied products, mineral processing not performed on mine site, and e ing the estimated withdrawal data for 1990; the 1990 statewide average precipitation was 43.52 i/ M A 1988, 1987 irrigation survey, Oklahoma: Stillwater, Oklahoma State University 0.6944 thousand gallons per minute
for use, and is equal to the withdrawal plus delivery from water suppliers minus any losses that petroleum refining, The water is self supplied and is not obtained from a water-sup- y t in 1 Vi, TSR . : ) : ) ) 0.003785 million cubic meters per day
occurred prior to use. Freshwater in this report is water containing less than 1,000 mg/L of ply system U.S. Geological Survey 1 Cooperative Extension Service, 23 p.
dissolved solids'. i : o . : . : i i i - Still-
8 Mining withdrawal is water used in the extraction of minerals occurring naturally Different definitions and categories of use are used by different agencies. The different Acknowledgments Ofice Dl Biksiekes o Economl_c Re_s S Bl Okla.homa N 9utlook, e
The following definitions are used in this report for each category of withdrawal: ' such as coal, ores, crude petroleum, and natural gas. It also includes quarrying definitions and approach to data compilation require the USGS to recompile the Oklahoma water, Oklahoma State University, College of Business Administration, 28 p. Abbreviated water-quality unit:
P . . : . .. . = o . . s - . = Water Resources Board data and add data from other sources to obtain the information needed Water-use data used to derive the estimates contained in this report were made available i isti i : ioti ; . - .
1.  Irrigation withdrawal is water applied artificially on lands to assist in the growing well operation (dewatering), milling (crushing, screening, washing, and flotation), . to the USGS by the Oklahoma Water R Board. Specifi dpt iIs abont withdrawal Oklahoma Agricultural Statistics Service, 1991, Oklahoma agricultural statistics, 1990: Okla mg/L, milligram per liter
S ] ; : S £ . for the national program. For example, the USGS and the Oklahoma Water Resources Board 0 y the oma Water Resources Board. Specific details about withdrawals, homa City, Oklahoma Department of Agriculture, 104 p.
of crops and pastures or maintaining recreation lands such as parks and golf and other preparations customarily done at the mine site or as part of a mining primarily compile data by site of withdrawal, but some agencies compile data by site where sources, transfers, and retrievals were provided by Jann P. Hook and James B. Summers. Indi-
; i supplied or pur from an irrigation company, irri- activity. Mining withdrawals are combined with the industrial category in this . ; i ; . ’ ’ ; E : » 5 : ) ; L i 4 .
courses -Th-e water is self upp ed T pu c.hased : gat pany, irT y g gory used or final user. When large quantities of water are transferred between other counties or river vidual water users supplied original withdrawal information to the Oklahoma Water Resources Ryder, P.D., in press, Gr9und water atlas of t?le Umte.d S.tates Chapter E: Oklflhoma and
gation district, or other supplier for irrigation use. It is not obtained from a public report. basins, these differences in accounting procedures can create differences in reported use. Also Board. Texas: U.S. Geological Survey Hydrologic Investigations Atlas, HA-730 series.
supply system for irrigation use. ) — ; . p i . : ; ) ’ . . .
—— - Withdrawal data in this report are shown in two types of illustrations. The choropleth  the definitions of the various categories vary between agencies. For example, the Oklahoma Seaber, P.R., Kapinos, F.P., and Knapp, G.L., 1984, State hydrologic unit maps: U.S.
2. Water-supply withdrawal is water withdrawn by public and private water suppli-  maps are those maps that show ranges of withdrawals by county. The choropleth map for ther-  Water Resources Board has a public water-supply category that includes deliveries to residen- ~ ESTIMATED FRESHWATER WITHDRAWALS Geological Survey Open-File Report 84-708, 198 p.
i i T. moelectric-power generation is shown as total withdrawals only, because 98 percent of these tial, commercial and industrial users, plus sales to other municipalities. Their industrial and . , . .
ers and delivered to users that do not supply their own wate . P g . .y P 3 ¥ X s p_ P . . ! . . . Solley, W.B., Pierce, R.R., and Merk, C.F., 1988, Estimated use of water in the United States
withdrawals are from surface water. The maps showing the withdrawals by aquifer and river ~ commercial categories are for self-supplied users only. Therefore, the components with public During 1990 the total quantity of freshwater withdrawn in Oklahoma for all purposes i1 1985: U.S. Geological Survey Circular 1004, 82
1 The one exception to this definition is water withdrawn from the Blaine Gypsum aquifer. Water basin indicate amounts and proportions of withdrawals. The pie charts are sized in proportion water supply must be extracted and compiled under several other use categories. A USGS ani- was estimated to be 1,420 Mgal/d. Total surface-water withdrawals were estimated to be 760 T g y A
from this aquifer often exceeds 1,000 mg/L of dissolved solids (U.S. Geological Survey, 1988) and is  to the amount withdrawn in Mgal/d. The colors of the pie slices represent the categories of use  mal speciality category such as fish farming had to be extracted from commercial and agricul-  Mgal/d or 53 percent of the total, and ground-water withdrawals were about 662 Mgal/d, or 47 Solley, W.B., Pierce, R.R., and Perlman, H.A., Estimated use of water in the United States in
used predominantly for irrigation. for the withdrawals within each aquifer or basin. The amount of estimated freshwater with-  tural (nonirrigation). Thus, all information contained in this report is compiled from several  percent of the total. Irrigation withdrawals accounted for 42 percent of total withdrawals and 1990: U.S. Geological Survey Circular 1081, 76 p.
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Table 1. Estimated freshwater withdrawals in Oklahoma, 1990, by county, use, and source
[Amounts are in million gallons per day. Figures may not add to totals because of independent rounding.] Table 1. Estimated freshwater withdrawals in Oklahoma, 1990, by county, use, and source—Continued Table 1. Estimated freshwater withdrawals in Oklahoma, 1990, by county, use, and source—Continued
_ Irrigation Water supply Livestock p.':::::“go:rl‘::::llz-n D:::':'::;;d Industrial and mining Total ey Irrigation Watar supply Livestock p::::?go::\::::‘:n D:‘:‘:::::;;d Industrial and mining Total - Irrigation Water supply Livestock pz'::?;;:::;’t:‘:n D:::::::;:Id Industrial and mining Total
ount
Ground  Surface Ground  Surface Ground  Surface Ground  Surface Ground  Surface Ground  Surface Ground  Surface Ground  Surface Ground  Surface Ground  Surface Ground  Surface Ground  Surface Ground  Surface Ground  Surface Ground  Surface Ground  Surface Ground  Surface Ground  Surface Ground  Surface Ground Surface Ground  Surfa
watar water fietal water water jatat water water ot water water gotal watar water gaie water water iotal water water Total water water otal water water iIotal water water ol water water Fat water water otas water water ool water watar g water water petat water watar Total water water fotal watar water Total water water UL water water Ttal water :utgcre fota)
Adair 0.07 1.79 1.86 0.00 1.86 1.86 0.22 2.00 2.22 0.00 000 000 1.25 0.00 125 0.00 001 0.01 1.54 5.66 7.20 Harmon 206 013 207 0.79 0.00 0.79 0.15 053 0.68 0.00 000 000 0.03 000 003 0.00 000 000 216 0.66 222 Osage 0.06 0.19 0.25 0.28 8.93 921 0.28 2.63 291 0.00 000 000 040 000 040 004 001 0.05 106 118 12.8
Alfalfa L1 42 153 1.33 00 133 1.95 00 1.95 .00 .00 .00 25 00 25 12 .00 12 476 42 5.18 Harper 4.58 651 111 83 .00 83 1.82 .00 1.82 .00 .00 00 06 00 06 .00 00 00 7.29 6.51 138 Ottawa 00 0 02 3.73 .00 37 47 1.49 1.66 00 .00 .00 61 .00 61 .00 .00 00 451 1.51 6.02
Atcka 0l 60 61 Al 340 34.2 15 129 1.44 .00 05 05 52 .00 s 00 00 00 79 360 36.8 Haskell .00 96 96 00 297 2.97 21 1.96 2.17 .00 00 .00 43 00 rE] .00 00 .00 64 5.89 6.53 Pawnee 00 08 .08 40 136 1.76 09 77 86 00 192 192 42 .00 42 00 00 00 91 214 224
Beaver 39.2 53 397 78 00 78 193 00 1.93 00 00 .00 34 .00 34 22 00 22 425 53 43.00 Hughes 135 405 5.40 04 00 04 09 115 124 00 00 .00 86 .00 86 .00 .00 .00 234 5.20 7.54 Payne 06 15 21 31 7.48 7.79 A3 1.26 139 00 .00 .00 90 .00 90 .00 00 00 1.40 8.89 103
Beckham 2.42 36 2.78 3.09 .00 3.09 28 84 112 00 00 .00 31 .00 31 00 00 00 6.10 1.20 7.30 Jackson 717 430 50.1 19 87 1.06 36 1.08 144 00 .00 00 .10 00 .10 16 .00 16 798 449 52.9 Pittsburg 04 06 10 00 4.80 4.80 22 2.13 235 .00 .00 .00 56 .00 56 00 00 .00 82 6.99 7.81
Blaine 1.43 15 1.58 1.23 0 1.25 52 151 2.03 .00 00 .00 35 .00 35 25 00 25 3.78 1.68 5.46 Jefferson 08 20 28 A7 1.02 119 18 1.59 1.77 .00 .00 00 15 00 15 .00 .00 .00 58 2.81 339 Pontotoc 90 1.13 203 44 531 575 16 1.72 1.88 02 00 0 45 .00 45 97 01 98 294 8.17 111
Bryan 13 3.18 331 58 48 1.06 29 2.64 2.93 .00 J .00 30 04 34 06 .00 06 136 6.34 7.70 Johnston 04 1.28 132 31 67 98 12 1.22 134 .00 .00 .00 20 86 1.06 07 05 12 74 4.08 482 Pottawatomie 33 2.12 2.45 233 5.00 7.33 15 1.35 1.50 .00 00 00 155 .00 1.55 06 .00 06 442 8.47 129
Caddo 343 333 377 114 8.07 921 90 2.70 3.60 19 1.29 148 2 00 27 01 .00 01 36.8 154 522 Kay 327 15 3.42 114 7.17 831 12 110 1.22 00 00 .00 14 00 14 .00 159 1.59 4.67 100 14.7 Pushmataha .00 14 14 .00 56 56 11 1.0 112 .00 00 00 65 00 65 00 .00 .00 76 171 2.47
Canadian 2.61 20 281 47 .00 47 18 1.67 1.85 32 00 32 2.02 o1 2,03 08 00 08 5.68 1.88 7.56 Kingfisher 292 130 422 1.27 00 1.27 18 1.65 1.83 00 00 00 44 .00 A4 56 01 57 5.37 2.96 8.33 Roger Mills 3.20 85 4.05 30 2 52 50 1.47 1.97 00 00 .00 17 .00 17 .00 00 417 254 6.71
Carter 12 56 68 9 393 4m 13 121 134 00 .00 00 12 00 12 .08 ot 09 1.24 571 6.95 Kiowa 2.06 82 2.88 .30 6.81 7.20 43 152 195 .00 00 .00 29 .00 29 01 .00 o1 3.18 9.15 123 Rogers .00 86 86 00 566 56.6 14 1.40 1.54 00 896  8.96 85 .00 85 I .00 00 99 6718 68.8
Cherokee 01 1.62 1.63 07 175 17.6 12 1.07 119 .00 .00 .00 08 00 08 00 A1 A1 28 203 20.6 Latimer .00 09 09 00 99 99 01 ) 79 .00 00 00 62 00 62 00 04 04 69 1.84 253 Seminole 32 06 38 143 2.73 4.16 i 94 1.05 08 194 195 40 .00 40 14 .03 17 248 232 25.6
Choctaw 00 21 21 12 228 2.40 20 1.77 1.97 .00 256 256 53 .00 53 .00 00 .00 85 6.82 7.6 Le Flore 107 89 1.96 00 3.45 345 23 2.16 239 00 00 .00 125 00 125 .00 1.23 1.23 2.55 7.73 103 Sequoyah 44 2.40 2.84 00 525 525 .09 82 91 .00 .00 00 66 02 68 00 287 28 1.19
7 114 126
Cimarron 96.3 156 979 51 00 51 243 00 2.43 00 .00 00 a2 .00 12 00 .00 .00 99.4 156 101 Lincoln .00 08 08 44 1 1.15 15 143 158 .00 00 .00 84 00 84 .00 .00 .00 1.43 222 3.65 Stephens 03 37 40 1.27 3.7 444 17 1.53 1.70 .00 00 .00 93 .00 93 00 00 00 2.40 5.07 7.47
Cleveland 31 197 2.28 272 168 19.5 08 80 88 00 .00 .00 3.10 00 310 .00 .00 .00 621 19.6 25.8 Logan .70 1.77 2.47 157 00 1.57 16 1.49 1.65 00 .00 .00 77 00 7 12 15 27 332 341 6.73 Texas 197 69 198 7.72 00 1.72 479 .00 4.79 .00 00 .00 47 00 47 29 00 29 210 69 211
Coal 00 1.04 1.04 A1 76 87 .16 1.50 1.66 .00 00 .00 10 .00 10 .00 .00 .00 37 3.30 3.67 Love 125 33 1.58 68 00 68 it 107 118 .00 .00 .00 28 .00 28 00 .00 .00 2.32 1.40 R Tillman 6.87 77 7.64 12 1.07 1.19 1.07 .00 107 .00 .00 00 14 00 14 00 00 .00 820 1.84 10.0
Comanche 84 65 1.49 &/ 110 1.7 Al 1.46 1.87 .00 .00 .00 1.24 00 1.24 12 22 23 332 353 38.6 McClain 27 53 80 1.01 00 1.01 14 135 1.49 00 00 .00 88 .00 88 .00 .00 00 2.30 1.88 4.18 Tulsa 2.03 08 2.1 00 00 00 05 59 64 00 319 319 23 00 23 29 00 29 2.60 3.86 6.46
Cotton 12 38 50 21 33 54 33 112 145 .00 .00 .00 20 .00 20 .00 .00 .00 86 1.83 2.69 McCurtain 00 25 25 o7 377 3.84 29 2.58 2.87 .00 .00 00 1.26 .00 1.26 .00 360 360 162 102 11.8 Wagoner a1 62 a3 .00 3.13 313 13 1.08 121 .00 .00 .00 47 .00 17 00 17 17 Al 5.00 5.41
Craig .00 00 00 10 1.40 1.50 24 220 244 .00 .00 00 26 00 26 00 .00 00 60 3.60 420 Mclntosh 00 .00 .00 13 2.16 2.29 15 132 1.47 00 .00 .00 25 08 33 .00 .00 .00 53 3.56 4.09 Washington .00 1.06 1.06 00 4.58 458 10 97 1.07 .00 .00 .00 56 00 56 00 00 00 66 6.61 721
Creek .00 15 15 76 459 5.35 a1 1.03 114 .00 00 00 2.17 00 217 00 .00 00 3.04 57 8.81 Major 5.12 04 5.16 5.07 .00 5.07 1.57 00 1.57 .00 00 .00 24 .00 24 04 .00 04 12.0 04 12.1 Washita 399 232 631 97 2.04 301 55 1.67 292 .00 .00 .00 52 00 52 00 00 .00 6.03 6.03 12.1
Custer 1.73 44 2.17 3.02 1.68 470 47 1.42 1.89 00 00 .00 34 00 34 00 .00 00 5.56 3.54 9.10 Marshall 13 131 1.44 33 96 1.29 07 60 67 .00 .00 00 .19 .00 .19 00 .00 .00 a2 2.87 3.59 Woods 1.81 .00 1.81 2.18 00 2.18 225 .00 235 00 00 00 06 00 06 00 00 .00 6.30 .00 630
Delaware 00 43 43 17 03 20 24 2.13 237 .00 .00 .00 146 00 1.46 00 00 .00 1.87 2.59 4.46 Mayes .00 42 42 00 562 56.2 20 1.90 2.10 .00 83 83 37 .00 3 .00 .00 .00 57 593 59.9 Woodward 9.08 67 9.75 6.56 32 6.88 1.58 00 1.58 1.04 .00 1.04 35 .00 35 23 00 23 18.8 99 19.8
Dewey 1.29 00 1.29 06 00 06 40 134 1.74 .00 00 00 28 .00 28 00 00 .00 2.03 134 337 Murray 22 A8 70 117 7.16 833 11 105 1.16 .00 00 00 10 45 55 03 03 06 1.63 9.17 10.80
Ellis 23.0 14 231 98 .00 98 1.92 .00 192 .00 .00 00 15 00 15 .00 00 00 26.0 14 262 Muskogee 89 298 3.87 45 18.5 189 20 1.83 2.03 00 265 26.5 L18 00 1.18 00 00 .00 272 498 525 Total 493 108 601 800 435 515 352 95.5 131 178 816 893 46.2 146 476 548 325 380 662 760 1,420
Garfield 35 15 50 277 02 2.79 22 1.73 1.95 00 .00 00 72 00 72 47 .00 47 453 1.90 643 Noble .00 08 .08 05 1.37 142 12 1.20 1.32 00 00 00 30 .00 30 .00 .00 00 A7 265 312
Garvin .60 55 115 1.03 231 334 a8 1.68 1.86 00 .00 00 25 00 25 29 00 29 235 454 6.89 Nowata 00 .00 00 00 59 52 A1 1.04 115 00 00 .00 .09 .00 .09 .00 42 42 20 1.98 218
Grady 3.94 449 8.43 75 00 5 32 2.94 3.26 .00 00 .00 140 .00 1.40 .00 00 00 6.41 7.43 138 Okfuskee 01 07 08 1.00 77 177 13 1.20 1.33 .00 .00 00 24 00 24 00 00 .00 1.38 204 3.42
Grant 01 12 13 131 00 1.31 15 1.45 1.60 00 00 .00 .10 00 10 00 00 .00 1.57 1.57 3.14 Oklahoma 2.06 42 2.48 892 476 56.5 05 59 64 13 555 568 4.06 00 406 77 .00 ] 16.0 54.1 70.1
Greer 2.81 01 2.82 106 415 486 20 67 87 .00 .00 00 .10 .00 .10 .00 .00 00 417 482 524 Okmulgee .00 02 02 00 468 4.68 12 1.20 1.32 00 00 00 117 .00 117 00 .00 .00 1.29 5.90 7.19
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