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drainage basin. Manmade changes within a basin, such as

dams and change of land use, can also affect streamflow
characteristics.

10 miles downstream
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Flow-duration curves are useful in appraising the
hydrologic characteristics of drainage basins, and in

Flow-duration curves do not show the chronological
sequence of flows. For example, if a flow-duration curve for
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The average rate of discharge per square mile, shown on

the map for each station, gives an indication of the areal
variability of drainage basin yields, The yields from the

nonmountainous drainage basins (Belle Fourche River,
Cheyenne River, and the southern and eastern parts of the
Powder River Basin) generally are less than 0.05 cfsm (cubic
feet per second per square mile), and those from the
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predicting the probable distribution of future flows. For
stations on unregulated streams, a curve with a steep slope
throughout denotes a highly variable stream whose flow is
mainly from direct runoff. A curve with a flat slope indicates
the presence of surface-water storage and (or) a stream whose
flow is largely from ground-water discharge, which tend to
equalize the flow. The curves shown are for selected stations
on streams not highly regulated.

a particular station was drawn using a 10-year period of
record, and a specific discharge is shown as having been
exceeded 0.1 percent of the time, that discharge might have
occurred on 4 consecutive days during the last year of the

period of record.

REFERENCES CITED

Andrichuk, J.M., 1955, Mississippian Madison group
stratigraphy and sedimentation in Wyoming and southemn
Montana: Am. Assoc. Petroleum Geologists Bull., v. 39,
no. 11, p. 2170-2210.

Love, J.D., Weitz, J.L., and Hose, R.K., 1955, Geologic map
of Wyoming: U.S. Geol. Survey.

Lowry, M.E., and Cummings, T.R., 1966, Ground-water
resources of Sheridan County, Wyoming: U.S. Geol.

use of the accompanying graphs from Matthai (1968, p. 4, 9)
and Patterson (1966, p. 5—8). Within the defined limits of
the graphs, floodflows may be estimated for any stream in
the project area. Exceptions would be sites downstream from
major regulations such as the Belle Fourche River below

Keyhole Reservoir.

The general procedure for application of the
flood-frequency data is: (1) Determine from the map the
flood-frequency region and hydrologic area in which the site
is located; (2) determine the size of the drainage area above
the site; (3) determine the mean altitude of the drainage
basin if it lies within hydrologic area 6 or 7; (4) determine

selected recurrence interval to the mean annual flood from
the flood-frequency curve; and (6) multiply the ratio
obtained in step 5 by the discharge of the mean annual flood
(step 4) to obtain the discharge of the flood for the selected
recurrence interval. (See example.)

Recurrence interval can also be converted to a probability
basis where the percentage chance (probability times 100) of
exceeding is the reciprocal of the recurrence interval
multiplied by 100. The flood in the following example has a
50-year recurrence interval or a 2 percent (3—0— x 100): chance
of being exceeded in any given year.

the soil and rocks for only a short time; consequently, only
small amounts of minerals are normally dissolved and picked
up. During periods of low flow, most of the streamflow is
water that has entered the stream from the ground-water
reservoir. This water generally has a higher mineral content
than surface runoff because it has been in contact with the
soil and rocks for a longer period of time, and has
accumulated larger amounts of dissolved minerals. The
relation of chemical quality to discharge can be inferred from
the map which shows chemical-quality data for selected
stations at high- and low-flow conditions.

Perennial streams and impoundment reservoirs on
intermittent streams are sources of water for stock. Studies
were not made to determine the incidence of rural domestic
use of water from surface sources.

Other uses include municipal water supplies for the towns
of Sheridan, Buffalo, Dayton, Ranchester, and Kaycee, and
some industrial use.

2 Not determined.
Approximately.

C Partial records available for other years.

d Maximum observed.

€ No flow recorded as annual minimum daily for many years.

f Maximum daily.

B Statistical data for 1951—, after completion of Keyhole Reservoir.
Part of drainage area is noncontributing.
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5 Variatian of mean annual flood with drainage él — 77— 5 Th:f\;;;plﬁ;lce}rl%eai)r:)vlgarssiatoienv;alinz’3;11)1% gfs:hsfrzce ?in éﬁbic (;Zétger Ngsessle O!S 63230 | Pimey Creekat Keamey.. . coooacemcenemmsnanees 118 €1940— 83.6 | 31.8 — 167 46 2 - 12 8.0 34 3,410 | Irrigation diversions, three reservoirs (capacity, Minnelusa formation, Powder River Basin, Wyomiing, in us. Pu'tl))llc Health Serv1c<?, 1962, Drinking water standards:
u Sk ool svepes 996, 6, a1 Vanatlo: t‘?:) rit:'c;:‘:ggfzft:eln:g;vcal rv:tiho:slscharge Text example~] ﬁ second) at time of sample is below radiating line. The lower circle le 9,702 acre-ft). Wyoming Geol. Assoc. Guidebook, 13th Ann. Field Conf., U.S. Public Health Service Pub. 956, 61 p.
= n i e B and radiating line show the same data for a selected low flow. In | 6—3235 | Piney Creek at Ucross.....couueemmeceomcaceacnnnns 267 €1950— 75.5 | 247 — 133 35 6 — 16 3.1 2 3,570 | Irrigation diversions, four reservoirs (capacity, Powder River Basin, 1958: p. 39—44. Wahl, K.L., 1970, A proposed streamflow data program for
L - | / / the case of composite samples, the period of time from which the | about 42,000 acre-ft). Gill, J.R., and Cobban, W.A., 1961, Stratigraphy of Wyoming: U.S. Geol. Survey open-file rept., 48 p., 4 figs.
b / _ | /l / sample '}V;s COI}IDOSIted lshgwen (1-1 to 31‘§9 e_qu‘;lls Ja]}- lhto 31, ! 6—3240 | Clear Creek near Arvada......ccccemeeeenennnnn... bl,llO €1939— 176 47.7 — 408 63 0 -22 2.7 0 9,600 Do. lower and middle parts of the Pierre Shale, northern Warner, D.A., 1946,Geology and ground-water resources of
e ! /f o st T LT et 6-3245 | Powder River at Moorehead, MORL.............. 8088 | 1929- | 445 109 - 868 20 | o - 83 80| 0 23,000 Do, Great Plains, in Short papers in the geologic and e Bolihesis ume Wyamum U5 Ges) Sumvey
E. g 1000 A | g ! / / single dissolved cheniieals constitusnt. wlkes up 50 percent, the larg- 3¢40 6-3250 L?ttle B o‘wder .Ri‘.’ef at Biddle, Mont............. 51,540 1938-43 | (a) 205 - 302 (a) 0 -0 (@ (a) 5,700 | Small irrigation diversions. hydrologic sciences: U.S. Geol. Survey Prof. Paper open-file rept., 11 p.
S = E % = &5 | / 8 est constituent is indicated by the larger part of the semicircle and 6-3340 | Little Missouri River near Alzada, Mont........ 904 €1912-13, 778 1.92— 324 12 0 - (e) © f6,000 Do. 424-D, p. D185-D191. 1947, Geology and ground-water resources of the
= e 5 0 £8 ! / the next largest is indicated by the smaller part 1915=25, Gries, J.P., and Crooks, T.J., 1968, Water losses to the Kaycee area, Wyoming: U.S. Geol. Survey open-file rept.,
Sk - //7 A Text example - 2= | / / The concentration of dissolved solids in”milligrams per liter is indicated 1352_32’. Madison (Pahasapa) Limestone, Black Hills, South 9p.
EE L % - = E ' } // ) gylthe.sne of the circle. The size and corresponding range are given e, Wisswms Brmk o Sivoaatr 52070 104854 26.6 274 626 5 0 - © © L T Dakota, in Wyoming Geol. Assoc. Guidebook, 20th Ann. Weitz, J.L., Love, J.D., and Harbison, S.A., 1954, Geologic
z8 i / / g = = | / // // A elow ; e T e ¢ 1956 ? ) ’ : ’ (eapacity, ol vt 12.800 areri). Field Conf., Black Hills area, 1968: p. 209-213. map of Natrona County, Wyoming: Wyoming Geol.
e / £, / A~ A 6—3865 | Cheyenne River near Spencer.................... 5,270 1948— 59.8 5.95— 283 10 0 -0 (e) (e) 16,000 | Irrigation diversions, many smal} reservoirs Haun, J.D., 1958, Early Cretaceous stratigraphy, Powder Survey.
100 (= =] e | 4/ L] : —] _{A (capacity, about 33,900 acre-ft). River’ Basin, Wyoming, in Wyoming Geol. Assoc. Whitcomb, H.A., 1960, Investigation of declining artesian
- 3 2 i ol - O il L '6—3940 | Beaver Creek near Newcastle......oceeceeecee-.. | ®1,320 ©1944— 31.1 5.13— 130 99 | 0 - 15 1 0 11,900 | Irrigation diversions, many small reservoirs Guidebook, 13th Ann. Field Conf., Powder River Basin, pressures in the vicinity of Osage, Weston County,
= 5 4;:.——-‘ 4 (capacity, about 11,000 acre-ft). 1958: p. 84—89. Wyoming: U.S. Geol. Survey open-file rept., 11 p.
o / - 1 . less than 500 500-1000 1000-2000 More than 2000 %‘ 6—-4260 | Belle Fourche River near Moorcroft............. 1,380 €1923-32 67.8 3.0 — 244 (a) 0o - 3 (e) ©) 12,500 | Irrigation diversions and many small reservoirs Horn, G.H., 1955, Geologic and structure map of the Sussex ————1963, Decreasing yields of flowing wells in the
= 59{3555 | Example 6—4265 | Belle Fourche River below Moorcroft........... ©1,670 1943~ 22.1 1.14— 104 4.1 0 -0 Q)] (e) 4,420 Do. and Meadow Creek oilfields and vicinity, Johnson and vicinity of Newcastle, Weston County, Wyoming: U.S.
11 N ERE T T U ] B E——11] Station 3055 illustrated in the explanation had a calcium bicarbonate J‘ 6—4275 | Belle Fourche River below Keyhole Reservoir. | 2,000 1951— 17.9 1.75— 52.6 (a) 0 - 1.7 (a) (a) 1,020 | Flow completely regulated by Keyhole ron unties. Wyoming: U.S. Geol. Survey Oil and eol. Survey open-file rept.. 22 ».
20 0 o Natrona Counties, Wy g G y G y op pt..22p
5 10 100 1000 6000 1.01 11 15 2 25 5 10 20 50 100 type water during high flow (828 cfs) on May 27, 1969,and a magne- Reservoir. Gas Inv. Map OM-164. 1965, . Ground-water resources and geology of
DRAINAGE AREA, IN SQUARE MILES RECURRENCE INTERVAL IN YEARS ilum Calcé}(";‘g%‘gcar?r‘;)nag‘? "YII;e &”ajﬁgsd&“;ﬁlig‘;g‘s’ze?ﬁ éiszv‘;sn Compiled by S. A. Druse, 1970 6—4280 | Belle Fourche River at Hulett.................... 2,800 1929-32, 68.6 17.0 — 134 28 0 - 32 7 0 6,320 | Record reflects conditions prior to comple- Hose. RK.. 1955. Geol ogy of the Crazy Woman Creek area Niobrara ’éounty Wyoming: U.S. Geol. Survey
; A e dissolved s . - , R.K., A b 5 : S. 1
GRAPHS USED IN COMPUTING FLOOD FREQUENCY 1e2:l$z1 500 for each sample L g of K.e yhok' Rgservoxr = 1951" Johnson County, Wyoming: U.S. Geol. Survey Bull. Water-Supply Paper 1788, 101 p.
6—4285 | Belle Fourche River at Wyoming-South Dakota| ©3,280 £1946— 79.2 7.69— 180 14 0 - 50 (e) (e) 4,400 | Small irrigation diversions, one reservoir 1027-B, p. 33—118. Whitcomb, H.A., Cummings, T.R., and McCullough, R.A
e e s 2 2 2 SPMILES ClsE ine. (ciFiacity; 199,690 et Jenkins, M.A., and McCoy, M.R., 1958, Cambro-Mississippian e | cthern
Required: The discharge of the flood with a 50-year recurrence D e l l 6—4305 | Redwater Creek at Wyoming-South Dakota 471 €1929-31, 32.8 179 — 59.1 22 0 - 18 6.5 2.8 2,340 | Murray ditch, large irrigation diversion. G s s : R: : e 1966, Ground-water resources and- geology of northern
. correlations in the eastern Powder River Basin, Wyoming and central Johnson County. Wyoming: U.S. Geol. Surve
interval on South Redwater Creek at Beulah 25 5 o ETERS State line. 1959— - . 5 y, Wy g: U.o. . Yy
Solison: 5 0 2 50 KILOM - S . and Montana, in Wyoming Geol. Assoc. Guidebook, 13th Water-Supply Paper 1806, 99 p.
Step 1. Site is in flood-frequency region E; hydrologic area 11. (See about 430 cfs (cubic feet per second). 6—6445 | Casper Creek at Casper...eceeceeenerccacnacmennas - 1668 1946-56 2.22 8- 6.94 5 o - 3 1 0 531 lrnganon'dlversmns, several small reservoirs Ann. Field Conf., Powder River Basin, 1958: p. 31—35. _ _ ) o
g L . A= (capacity, about 15,000 acre-ft) . Whitcomb, H.A., and Gordon, E.D., 1964, Availability of
siream-gaging station mp). % I e s ton tedion B (R wnoig UALITY OF WATER STATIONS AND SELECTED CHEMICAL ANALYSES - h : : irs. Kuacclits, MM, and 'BRtiCmen, SAL, 1995, "Dentoniic d water at Devils T National M t
2. Drainage area is 408 square miles (planimetered from best about 8.8. Q 6—6450 | North Platte River below Casper................. 16,523 1929-59 |1,321 709 -1921 (a) 26 -300 (@ (a) 13,800 | Flow regulated by large reservoirs. deposits of the northern Black Hills district, Montan-, fropi ekt A Sviis. 1OWer INalionai Monument,
maps available). 6. The estimated discharge of a flood wjtha50-year recurrence 6—6465 | Deer Creek at GlenTocK. .o eucemeeceeceeeecananns 212 €1916—24, 56.8 7.87—- 113 23 0 - 26 (e) (e) d2,840 | Irrigation diversions, one reservoir (capacity, Wyoming, and South Dakota: U.S. Geol. Survey Mineral Wyoming: U.S. Geol. Survey open-file rept., 61 p.
3. Not applicable; the site is in a hydrologic area where mean ltr;lterval 1?) 430 XS.% ——(-i 3£78£ cfs. T(;n(s1 valu;;1 is the discharge 1928-33, about 60 acre-ft). Inv. Map i\dF 36 Whitcomb, H.A., and Morris, D.A.. 1964. Ground-water
altitude is not a factor. at can be expected to be exceeded, on the average, once 1935-60 . B - . . 2 ARy ) :
4 Prom theciirve for Byiralogic area 11, inean anmngl flood is every 50 years (2 percent chance of being in any given year). ) : L N ) —1962, Ben_tomte deposits of the northern Black Hills resources and geology of northern and western Crook
6—6466 | Deer Creek below Millar wasteway, 213 1961— 58.7 148 — 86.7 (a) 0o - 2 (a) (a) 12,800 | Millar dm_:h, irrigation diversions, one reservoir district, Wyoming, Montana, and South Dakota: U.S. County, Wyoming: U.S. Geol. Survey Water-Supply Paper
at Glenrock. i (capacity, a:ibtc:ut 60 acre-ft)._ Geol. Survey Bull. 1082-M, p. 893—1030. 1698, 92 p.
CHEMICAL QUALITY USE OF WATER 6—6468 | North Platte River near Glenrock.eeeeeeeaeee--.- 17,497 1959— 1,229 878 —1,880 (a) 176 —468 (a) (a) 16,000 | Flow regulated by large reservoirs. Kohout, F.A., 1957, Geology and ground-water resources e ;
; : @ . ) P 6—6480 | Box Elder Creek near Careyhurst................ 202 €1915-24, 44.5 4.03— 100 15 0 - 15 = 0 8,250 | Irrigation diversions, several small reservoirs of the Kaycee irri atigg ro'fct Jolnson Conit Williams, _C'C" 1948, Ground water i the Newcastle area,
The chemical quality of water in a stream changes The largest use of surface water is for irrigation along 1928-33, (oupasity, dbsut 276 actet). - S{JS Ggl S proy - Mo ol Y Wyoming: U.S. Geol. Survey open-file rept., 18 p.
e continually. Most changes are related to the amount of and stream valleys. Natural stream discharges are relatively small 1935— 13)'60(1)'-néng. - 374e0. urvey Water-Supply Paper T e —
source of water flowing in the stream at a particular time. during the irrigation season and water impounded in small 6—6495 | La Prele Creek near Orpha....ceeeeeeeeeeensneenes 177 €1928-33,| 114 1.03—- 4138 28 0 - 60 | 0 1,340 | Irrigation diversions, several reservoirs Littieta l{) L.. 1980, Ground-witer conditions i the conditions’ near Edgerton, Wyoming: Wyoming State
Magnitude and frequency of floods can be estimated by the discharge of the mean annual flood from the appropriate During periods of hlgh.ﬂ.qw,_ most gf the st.regmﬂow is frqm reservoirs during periods of runoff is released to supply 1935—- (capacity, about 20,140 acre-ft). fer t’ f:(i"]l tt {V ing: U.S. Geol. S Circ. 76 Engr. open-file rept., 19 p ,
hydrologic area curve; (5) determine the ratio of the flood of snowmelt and (or) precipitation. This water is in contact with irrigation demands. vicinity of Gillette, Wyoming: U.S. Geol. Survey Circ. 76, 5 o :
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