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ground-water flow system, (2) determine effects of conjunctive use of ground and verage discharge (70 years) ) 8 mlmsur7nu arge ovserve S Poyette Period of record (water years) 1935-80 Maximum discharge (5-29-97) 47,500 ft¥/s Period of record (water years) 1978-80 Teton Dam failure. Ca ]
surface water, and (3) describe water chemistry. The purpose of this report is to (8-7-11) I ) @;— ; Maximum discharge (12-24-64) 30,900 ft*/s Minimum discharge (several days) 37 s Maximum discharge (6-03-80) 22,400 ft%/s S n Estimated ground-water discharge to American Falls Reservoir reach _
describe flow characteristics of the Snake River and tributaries and to develop a Average discharge (37 years) 1,129 fts I8N + Minimum discharge (6-29-77) 150 ft*/s Average discharge (54 years) 6,188 ft'/s Minimum discharge (10-29-79) 1,450 ft’/s Zzfr - -
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| | Snake River basin A disch 10 271 s 1 ADAMS 1 Reservoir Minimum discharge (4-29-77) 93 ft¥/s verage arge (54 years) ,474 ft¥/s verage arge (54 years) ,.4 o o ° Minimum discharge (11-5-30) ft¥/s TO THE SNAKE RIVER
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- i ' o 1D i 1% out of landslide of Gros Ventre River.
‘I 2, - ke Ricr: Plsis 118° " N i o . 1130 o /sland, Pqrk = : The above hydrograph shows estimated annual mean ground-water discharge commun., 1982). The term “water-budget analysis” in illustrations and subsequent
6 N \Q [ o —”‘F- ’/ 7 -é}’ . /] / . T/\ Reservoir é s / (primarily from springs) from 1912 to 1980 to the reach of the Snake River sections of this report refers to this method of computing ground-water inflow.
21 e 138 s & tee, 1> : _— <, - K 4 between the near Blackfoot and Neeley gaging stations. Storage in American Falls Prior to 1912, Snake River gaging-station records were not available to make
5] \'zl/y Bz;rs‘tiarr?sbne:lfeeemnveearslt’el;‘nand Ma jheua (._,r 2 o (f2s I 13152500 BIG WOOD RIVER NEAR GOODING W ) | g L Reservoir, which began in 1926, apparently has had little effect on ground-water water-budget analyses. However, miscellaneous discharge measurements made on
:E: | \ Reservoir | S i Re 12N { o Shoshone : ) discharge in the reach. The mean of the annual discharge estimates is 2,540 ft¥/s, the Snake River in 1902, 1905, and 1908 indicate ground-water discharge in those
g 9 WASHINGTON ) Mean discharge (1980) 279 /s . - Lake Lms Lake and one standard deviation (about two-thirds of the values are within a range of years was less than 2,000 ft*/s in the American Falls Reservoir reach. Ground-water
Y ') § 50 MILES - { Drainage area 2,990 mi? i ! | +1 standard deviation from the mean) is 110 ft*/s. discharge from the water-budget analysis in 1912 was 2,750 ft¥s. A large part of
) { Period of record (water years) 1916-80 C B ot ! 3 . - @ @ Annual amounts of ground-water discharge to the reach from 1912 to 1980 the increase likely can be attributed to increased diversions of water for irrigation
P \\ o 50 KILOMETERS gfala':agl:c:r:rage (1980) ;,g% ft’/: Ze 28] ) Maximum discharge (12-22-64) 8,86(()) g;s . \ (J\" . o? Mean discharge (1980) 6531 ft%s were estimated as the residual of outflow (adjusted for change in storage after after 1910 when water storage began in Blackfoot Reservoir.
. 8 mi 4 Mini disch d s ‘! . -—tA7 i 1926) mi rface infl . A. Th S: logi itt
Period of reeord (water years)  1975.80 . . ) Av::;emmhag ‘{Sm;{elzrs)ays) 5 - [ = e ! Drainage area 5,752 mi? ) minus surface inflow (C omas, U.S. Geological Survey, written
Maximum discharge (4-16-75) 41,900 ft¥s ir { [ION ! & 1 o Period of record (water years) 191180
Minimum discharge (7-1-77) 4,330 ft¥/s K / © - T 48N R Maximum discharge (5-19-27) 60,000 ft*/s
Average discharge (5 years) 12,730 ft¥s . \Q Y Minimum discharge (10-10-56) 460 ft¥/s
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The plain is an arcuate area of about 15,600 mi? that extends across southern 1 - <« E ! e 2oL 9 * 37 Palisades
Idaho into eastern Oregon. The plain ranges in width from 30 to 75 mi and in ﬂ l 275 Q ™ &2 e %‘74”‘?’ mon Resenvoir 1y )23 \INE ] BINGHAM Resé}g:;
elevation from 2100 to 6,000 ft above sea level from west to east, respectively. ! & e G Reservoir q A | 90
Mountains surrounding the Snake River Plain range from 7,000 to 12,000 ft. The i A Y] e & — - Y- - — - | ;
Snake River basin above Weiser includes about 53,600 mi? of mountains, _'\F* Qé* ' § < | || o o | g:.:adlsc::ge (1980) g’?;(l) f:ﬁ/f
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Irrigated agriculture and related activities dominate the economy of the plain; 32 Py 08 00 ' \ G = NOTEg-?MMmlzgne dischi is the result L
about 3.1 millon acres were imrigated in 1980 (G. F. Lindholm, U.S. Geological W 7 4 ! | . 2 oetn o et e
Survey, written commun., 1983). Ground water supplies about one-third of the 13184000 OWYHEE RIVER AT OWYHEE 43 LINCOLN I i Ame ANNOCK : 1 v ' 5 B
water for irrigation and most of the water for municipal, industrial, and domestic 9 Litile— l "l’ ortneuf | o] -
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needs. Mean discharge (1980) 215 s 6S | 1 38E | 40€ 44E 33N = 6000 [
Areal extent of the Snake River Plain is defined on the basis of geology and Drainage area 11,300 mi? 6S ! 24 ! aigllo 36E ! 3 e N
topography. Generally, the plain’s boundary is drawn along contacts between Period of record (water years) 1896, 1904-16, N I8E 20F 22 ld 28 \j CARIBOU \ b = L
Quaternary sedimentary and volcanic rocks and surrounding older rock units. In 1922-27, 1979-80 / p L. !- i 21 L /-"’o,,.o ( = . b i E
most places, differences in rock type are associated with topographic breaks in Maximum discharge (3-2-10) 29,000 ft%/s \ \ E I 62 s 1 2 S ‘g-% 13068501 BLACKFOOT RIVER O B
slope, making delineation of the plain possible by use of topographic maps. Minimum discharge (several days) 0 ft¥s | g [ : p 4 - - P = N T i—-z-——— NEAR BLACKFOOT =) __
The Snake River Plain is best discussed and studied in two parts, in this study Average discharge (20 years) 1,048 ft¥/s 55 <, N | 29 [jerome 75 L o ! ola 3 B
referred to as the eastern plain and the western plain. The division is made in the 8s SRy \ ] =3 2 13IN Mean discharge (1980) 207 ft¥/s = =
vicinity of King Hill, where distinct geologic and hydrologic changes occur. The & \, 4 y ) ‘R R/ H ¢ L. Drainage area 1,295 mi? ui =
10,800-mi? eastern plain is underlain chiefly by volcanic rocks. Aquifers in the ) A 9 N /( E Wilson & * , S\ ~Lrer H i Period of record (water years) 1913-80 g 5000 __
upper part of the volcanic rocks are primarily basalt and generally contain large i / o N 36 @ﬁ.‘ervo/r | @ | Maximum discharge (5-5-74) 2,130 ft¥/s < B
volumes of water. Most of the 4,800-mi? western plain is underlain by sedimentary L - East = Y o Mean discharge (1980) 4,267 ft¥s : . K Minimum discharge (many days) 0 ft'/s 2 -
lacustrine and fluviatile rocks with thick ash beds. Aquifers in these rocks generally / ¥/ / o : < Drainage area 9,950 mi? 7 Average discharge (49 years) 193 ft¥s a3 -
store and release much smaller volumes of water than the basalt aquifers ( 0s = % i45 RN (S| Period of record (water years)  1978-80 Tone -
underlying the eastern plain. \ 35S / \ = e : Z + i | Maximum discharge (6-4-80) 20,800 ft’/s
Details of the geologic framework of the Snake River Plain are available (R.L. L / / j h S, » 13K ‘ Minimum discharge (9-5-78) 171 s .
Whitehead, U.S. Geological Survey, written commun., 1983). Numerous other k\\m MMNauah i |
local studies have been conducted in parts of the Snake River Plain (see “Selected i/)WV by . C ‘:g % \A > 1oke » SsiA i t 4000 = g p
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Period of record (water years) 1912-80 W e = < kor Craah =3 N ~_ g & Mean discharge (1980)
Maximum discharge (6-22-18) 47,300 ft%s f 14s & j 2 Reservol) P I 145 ) \ = 3°' Drainage area 11,310 mi?
Minimum discharge (7-2-79) 5,000 ft¥/s L & S | Salman i -] < L Period of record (water years) 1910-80 S S DISCHARGE FROM THE EASTERN SNAKE RIVER PLAIN
CONVERSION FACTORS Average discharge (67 years) 11,010 ft¥s — ) ~ Fa//i F— o \ Maximum discharge (6-7-76) 53,500 ft*/s o CUHARBIC REGIONAL GROUND-WATER SYSTEM NORTH OF THE
T & /| A { N l { iz ( \ | by & \ Minimum discharge (11-10-34) 111 ft¥s T SNAKE RIVER INCREASED UNTIL 1951 AND SINCE
For readers who prefer to use metric units, conversion factors for terms used in N \ | (-] _ Q . & Average lstfharge (70 years). 4,782 ft’ls SECOND THEN HAS DECREASED OWING TO IRRIGATION
this report are listed below: Q B ik & 3 é (,’Q 4 NOTE--Maximum discharge is the result CHANGES
13168500 BRUNEAU RIVER NEAR HOT SPRINGS o8 » 4 \ ]} 1 | e o\ \l oanS / L of Teton Dam failure.
Multipl B To obtain e - TRETTY T T A e T Ay =t = b B <y = 5 iz L ) Springs flowing from the north side of the Snake River canyon in the reach 80 differ by an average of +2.7 percent. The average annual ground-water
o Y Mean discharge (1980) 434 ft¥/s 47N & S-;' EVADA ) . ; y from Milner to King Hill constitute a major part of the ground-water discharge. discharge in the above hydrograph was estimated using the water-budget analysi
Drai 2 i? N, Width of band indicates approximate average flow rates in water year 1980. . . pa) gr arge % ysis
P 4,047 square meter inage area ,630 mi - 14 e {Quantiies below 100/H% ar not to scale, Nuribers:ave. o Tates) Annual ground-water discharge in this reach from 1902 to 1966 was assumed method from 1902 to 1950 and the spring-discharge method from 1951 to 1980.
st 1233 bl Tk Period of record (water years) ~ 1909-15, 1943-80 Mean discharge (1980) 9,345 ft'/s - 16w . : (Thomas, 1968) to equal the residual from a water-budget analysis. The same Ground-water discharge in the Milner-King Hill reach has varied as recharge
. ’ Maximum discharge (3-1-10) 6,500 ft*s Drainage area 35,800 mi® S 13075500 PORTNEUF RIVER AT POCATELLO ) procedure was used to estimate annual ground-water discharge for 1967—80. Since conditions have changed. The increase in ground-water discharge from 1902 to
cublc(fftac;o)t per second 008880 bl me;e‘; pex Minimum discharge (11-29-79) 20 ft¥/s Period of record (water years) 1909-80 47E ‘: 49E | SIE 55¢ 57E SiE 6IE 13093095 ROCK CREEK NEAR TWIN FALLS Example: —% 36 1950, discharge has been measured each March at as many as 34 spring sites in the early 1950’s has been attributed to increased ground-water recharge in surface-
S Seco Average discharge (42 years) 395 ft¥s Maximum discharge (6-22-18) 47,200 ft*/s 0 Mean discharge (1980) 345 s the Milner-King Hill reach. Ten of the springs, which generally can be measured water irrigated areas north and east of the springs (Stearns and others, 1938). The
foot (ft) 0.3048 et Minimum discharge (several days, 4,760 ft’/s 45N Mean discharge (1980) 208 ft¥s Drainage arerage 1250 mi 0 Surface-water flow reliably, account for about one-third of the ground-water discharge. They were subsequent decline in discharge has been attributed to increased ground-water
inch (in.) 2540 rr}ﬂhmeter ’ 1910) , ' o, Drainage area 300 mi® Period of record (water years)  1911-80 B Irmigation diversions used as an index for estimating total ground-water discharge for water years 1951— withdrawals for irrigation and more efficient irrigation practices which decrease the
mile (mi) 1.609 kilometer Base from U.S. Geological Survey. Average discharge (71 years) 10,750 ft%s Chi i —_— Q\\f"' \ Period of record (water years) 1975-80 Maximum discharge (2-14-62) 2990 ft¥s B Ground-water flow 80. Ground-water discharges estimated by the two methods for the period 1951— water available for recharge (Norvitch and others, 1969).
square mile (m#’) 2.590 square kilometer State base maps: |daho, 1976; e, A s £ L Maximum discharge (5-12-78) 2,120 ft¥s Minimum discharge (7-19-79) " 0.23 %
Nevada, 1965; Oregon, 1966; Utah, | Reservoir \ S X Wild|Horse ‘ 2 Minimum discharge (1-30-79) " 72 s A‘l,z::umdiscs}: arg2(57_ e;,s) 268 ftS/:
NGVD of 1929 (National Geodetic Vertical Datum of 1929): 1976; and Wyoming, 1967 J j . \ > s \\ Average discharge (5 years) 205 fts ol ke y Surgmaﬂons of surface-water inflow, ground-water gain or loss, and irrigation
The term “National Geodetic Vertical Datum of 1929” replaces the formerly used ’ -:‘. ¥ \ . NOTE--Maximum discharge is the result of diversions are mede for'each resch betwesn, guging sialions
term “mean sea level” to describe the datum for altitude measurements. The SCALE 1:1 000 000 & TN A il A * Record furnished by the Oregon Water Resources Department
geodetic datum is derived from a general adjustment of the first-order leveling o " - 0 58 5 B [LEE Mean discharge (1980) 7705 s 13108150 S O EALLS: CREER i
networks in both the United States and Canada. For convenience in this report, = —— ] Period of record (water years) 1937-80 e NEARA UHAN[ GERMAN \ KIME A Gaging station (Blue headings identify Snake River stations)
the datum also is referred to as “sea level.” Maximum discharge (6-24-64) 31.200 ft¥/s 7£ | .
10 0] 10 20 30 40 KILOMETERS i ¥ : 3 : .
Minimum discharge (7-8-51) 3,970 ft¥/s A .- = Mean discharge (1980) 2087 | Surface-water divide between eastern and western plain
[—=————— ) - FILE P P!
: Average discharge (43 years) 9,019 ftls \ 'B’;aﬁa‘;'ic:;?e (1580 2190 mb Mean discharge (1980) 3,739 f/s i i g Period of record (water years)  1923-80
K Period of record (water years) 1970-80 Period of record (water years) ~ 1946-80 Mean discharge (1980) 765 s Maxiemm discliaess (-1 27) 27,200 f¥is ——-——  Boundary of Snake River basin 600 - T T T | ] ]
2 . ; 2 ge Minimum discharge (4-20-77) 95 ft¥/s L]
Maximum dxscharge (1-12-79) 3,380 ft¥/s Maximum dlscharge (6-24-64) 23,700 ft¥/s Period of record (water years) 1955-58, 1980 Average dlscharge (57 years) 2 881 s Botind f Snake Ri Plai L
4 Minimum discharge (7-9-77) 5.8 ft¥/s Minimum discharge (3-28-63) 1,580 ft¥/s Maximum discharge (5-18-57) 433 s Y ! undary ol Snake:hiver tiain N @ SRR
- ) . Average discharge (10 years) 162  ft¥s Average discharge (33 years) 5,046 ft/s Minimum discharge (4-5-58) 14 ft¥s 550 [— :
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FLOW DIAGRAM SHOWS THE ANNUAL MEAN & 450 F
DISCHARGE AT AND INFLOW AND OUTFLOW RESERVOIR STORAGE EFFECTS 4
BETWEEN GAGING STATIONS ON THE SNAKE RIVER =
FOR WATER YEAR 1980 E 400
{ V' - —
S (e C ]
RS SRR e e R RO Additional data were collected in 1980 on ground-water levels, pumping of Upstream from the Milner gaging station, water for irrigation is made possible Channels of several north-central tributaries end on the plain and surface flow 10— T T % [ 3 :—; L .
5000 — ground and surface water for irrigation, irrigation return, and discharge from by many dams and diversion structures. Downstream from Milner, most surface never reaches the Snake River. Ground-water gain or loss shown in each reach g 3 350 - ]
= rings. Water year 1980 was used in the flow diagram because this information water for irrigation is pumped directly from the river. Of the thousands of miles is the residual obtained by subtracting from outflow the sum of surface-water B 63 = - ini -
springs. Y gral ga pumpe y v = Minimum
- was available, regulation and diversion conditions were current, and water yield of canals, only a few are lined. Discharge measurements indicate that major canals inflow. The net gain from ground water between Heise and Weiser equaled 58 N g . & 2 i E A .
- was near average. Annual mean discharge of the Snake River was 94 and 90 lose as much as 40 percent of their flow by leakage, but generally canal losses percent of the Snake River discharge at Weiser. 9 c 8 eof g B A 13091000 ]
- percent of the long-term annual mean discharge at Heise and Weiser, respectively, are highly variable. Surface-water diversion data for the flow diagram were furnished by the Idaho N 5 ': > = 300 — ]
4500 — and annual discharges of tributary streams were near their 1934-80 averages. Flow in streams tributary to the plain is determined near the plain’s boundary Department of Water Resources. The amount of water pumped directly from the ST @ 2 - A Blue Lakes Springs near Twin Falls g
- Approximate elevation of the Snake River Over the past 100 years, there has been a continual change in seasonal and tributary flow to the Snake River generally is determined below most irrigation Snake River in 1980 was estimated by B. B. Bigelow, S. A. Goodell, and G. D. g o« § =5 =l a e 7]
O - . distribution of flow in the Snake River as man has developed the river for diversions. Of the 13 tributaries to the Snake River that are gaged, the Weiser, Newton (U.S. Geological Survey, written commun., 1983). Estimates of flow from ® 53 © 250 |— Maximum o Water years 196280 ]
L‘;—' I = . . hydroelectric power and for irrigation on the plain. The use of Snake River water Malheur, and Bruneau Rivers have sizable diversions downstream from the gage. springs and irrigation return are based on measurements at U.S. Geological Survey = . 2 1 = y
o L Approximate normal ground elevation for imigation has had the greatest impact on the flow of the river. Streamflow In the computations, measured inflow to the Snake River from these streams was gaging stations, U.S. Bureau of Reclamation return-flow gages, and from 4 g >
BZ 4000 along the Snake River records collected for the Snake River and its tributaries indicate that regulations reduced by the amount of water diverted. miscellaneous discharge measurements. About one-third of the return flow was 1 i o 5 200 &
=g and diversions in the basin generally have increased during the last 70 years. measured at gaging stations. > B = )
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8';: gi -g E Decreed surface-water rights for irrigation in the easter plain increased from
Q2a SO 5= § 204 ft*/s in 1880 to 25,527 ft*/s in 1905 (Idaho Department of Reclamation,
== =L g . 1925). In 1905, there was insufficient flow in the Snake River to meet irrigation-
8‘,*_’ o g 3§ water demands, and a 10-mi reach of the Snake River near Blackfoot was dry for EXPLANATION
%é 3000 THE SNAKE RIVER DESCENDS 2,930 FEET IN THE 502- 28,000 I I B I 50,000 I I T T 3000 I I T gﬂ oy seve.ral. days. Dams were construc.ted on the main stem of the Snake River, and
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