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relation that occurs in most streams; in other words, the con-
centrations of dissolved solids increased with increasing dis-
charge. The average precipitation for Twin Creek drainage
basin is only about 12 inches per year, and about 6 to 8 inches
of this falls as snow from October to April. During the period

Mink Creek
The water at sites 66 and 67 in the upper reach of Mink
Creek was of the calcium bicarbonate’ type for both low and
high flows, and the concentration of dissolved solids ranged
from about 130 to 175 mg/1.

dissolved solids were appreciably higher; the dissolved-solids
content ranged from about 200 to 500 mg/l. The maximum
concentrations, which were observed at site 83, probably result
from the inflow of Worm Creek or ground-water inflow up-
stream. During the irrigation season much of the water in

both low and high flows. The water was of either the calcium
bicarbonate or the calcium magnesium bicarbonate type, and
the concentration of dissolved solids ranged from about 260 to
325 mg/1l. Downstream at site 110, the water was of different
types at different times of the year; the calcium sodium bicar-

At site 123, near Bear River City, the water was of the so-
dium chloride type; the concentrations of dissolved solids
ranged from about 1,700 to 2,600 mg/l. The decrease in con-
centration of dissolved solids, which occurred in the reach
from site 120 near Plymouth, Utah, to site 123 during concur-

than that usually occurring in the Bear River upstream from
the confluence of the two streams. Thus, inflow from the
Malad River causes a considerable increase of concentration
of dissolved solids in the Bear River.
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PERCENTAGE OF TIME THE CONCENTRATION WAS EQUAL TO OR LESS THAN THE VALUE INDICATED

FIGURE 5.—Duration curves of concentration of dissolved solids for the Malad River near Plymouth, Utah.
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INTRODUCTION 1943-62, the mean daily discharge at site 23 was only 18.5 cfs During the irrigation season, most of the water is diverted Worm Creek is derived from irrigation return flows. Also, Marsh area'withlde’rhtze cattq(i)l yrt:lw;h a‘cro.ss'Defl:p kC;reek, 6 milzs north g g ‘E% S - ggg ) . 9 9 g = z
The U.S. Geological Survey, in cooperation with the Utah or 0.075 cfs per square mile of drainage area. This is a much from Mink Creek at site 67 to the Oneida Canal and the Pres- subsurface seepage directly to the Cub River due to irrigation A, SR, oty Turd ntin:. Toe OSion Soutieerd. 3 : o8 c5% 3 % g Stge g £ & 3 2]
Department of Natuisl Resour"ces Division of Water Right lower l}nlt ylelg than observed for all ot'her subbasins of the ton-Riverdale and Mink Creek Canal. The Oneida Canal con- may contribute to the increased mineralization. Sediments of S e5 2o 'ﬁg,‘.’ 5§ ° gﬁ%i ° o % 2 &% z
began 8 revonnaissance in 1967 ,to Shitain cusumiial wgte:, Bear Blver basin. C.onsequently., the bas1q receives very little veys the water to the Twin Lakes Reservoir in Deep Creek low permeability lie at shallow depths throughout much of the o f,:% é%‘u 23;2: E ¢ £ 5043 2 § z c @ § S
quality information for the Bear River basin. The reconanc. flushing except during the period of spring snowmelt. The valley. The reservoir supplies water for irrigation in Deep flatlands in the Idaho part of Cache Valley. These sediments 58 5 £2 5%s £ 2 { &g w 8 3 £ 5 8
sance was directed toward defining the chemi.cal elity of Hie higher concentrations observed 'durmg the periods ?f high flow Creek valley. The Preston-Riverdale and Mink Creek Canal restrict the deep percolation of water, and much of the water = = £E §5 Lg £s2° o 2 3 2 €
basin’s surface waters, including suitabilit for(; eci fy were probably due to the flushing of salts from soils and from provides water for irrigation of the valley lands bordering the applied for irrigation moves laterally to Worm Creek, Cub x 2 8% g i 5o £ 2
geology, and general ,basin hydrology Estn hasié) w?vla;c l;izsr; the k)anks of Twin Creel_<. No §ignifi9ant change of chemical Bear River north of Preston, Idaho. River, and other streams. g roo0 » s o o P g -
- G T sveam Wikers witers developrilent II)Jrojects aregpro- quality was observed during the irrigation season. Chemical analyses of water samples obtained during the During July and August 1959 and July 1968, considerable 2 ' ' '
fiiie] up sve Bl consdianel Twin Creek contributes more dissolved solids to the Bear 1967-68 reconnaissance at site 68 on the Twin Lakes inlet dilution occurred between sites 83 and 84 (figs. 2-F and 4-B). ©
Water ssmgles were obiained b mush ik I8 5 sslsted River during the perloq of peak runoff than during the perlqd canal, site 69 on the Twin Lakes outlet canal, and site 70 on Concentrations of dissolved solids in the water decreaged as
network four times during an 11-month period (September of low flow. Comparison of monthly runoff data for Twin the Preston-Riverdale and Mink Creek Canal indicate that the much as 200 mg/l, probably because of ground-water inflow
1967-July 1968) to define chemical-quality conditions during ?reekﬂ?t Sag%elz, W9, .(,f'ﬁt?r 3 énd lthet li»{eardelv}:erl}?sﬂ:r(ea};n chemical composition was similar to that of Mink Creek and anisome trlliugary 1nflovx;). il o e Gl R s 3000|- 430 300} 600 300H 4 150
. : : g o rom the confluence with Twin Creek at Randolph, Utah (site of suitable quality for irrigation. Because of diversions, in- potential damsite is being studied on the Cub River about
l‘;‘;nfgl,ov:nilélirz}ileag;?ltezrggl;nrgl?:f:uSlrfg:m:rlltdpeg’gfi) R t’ghe 21) for the period 1943-62, indicates that during many years, flows from %/IinkyCreek a,.f generally small in relation to the 2 miles below Mapleton, Idaho. The water at this site should o
; period’in e ffll. Ealc)h i S gv :su;)rl;%aai 1123 maximum discharge from Twin Creek occurred about a month flow of the Bear River and probably have little effect on the be of suitable chemical composition for all purposes; the
N n:m&‘ 111:30 withint & 5-dsy peiod o establish & somenwent. hasinwids, Ea}rher ilan did Ilr;a)'}lm'umcdlsiharg(te .z;)t t31te 2}{' Oﬁ’l the Bear chemical quality of the Bear River. weighted-average concentration of dissolved solids for average A
seasonal pattern of chemical quality. Sediment data were col- 1ver.f s e P Deep Creek water yeats wauld baabout 160-200 mg,/". 2000}~ — 20 200} 400 200 / — - 100
azsair S —_— lected during the snowmelk period fiv the spring. The recon. afe of the Bear River flow during the peak runoff period of — . . ; - - The concentrations of dissolved solids near the mouth of
& fifisance data and selested misscllsienss dabs collested ssis the creek than durmg its perlofi of low flovxf. The concentra- e chemical composition of water in the upper reach o the Cul_) River are about 50-250 mg/l1 less 'than those of the
- Her by the U 8. Covlogloal & d oth : tion of dissolved solids in Twin Creek during flows greater Deep Creek (site 76) varied considerably with discharge. The Bear River above the confluence, and the inflow of the Cub Kid
g i i ort?:a d by Wad dell (1%,;3') u(;' vey ?}? l? .erfagetrlllc_les b than 10 cfs ranged from about 500 to 700 mg/l as compared concentrations of dissolved solids ranged from about 700 mg/1 River should improve the water in the Bear River during most
oy R e £ Tha Boaz Rives hoaie s s e to the range of about 250 to 750 mg/l at site 21 on the Bear at a discharge of 53 cfs to 3,100 mg/l at a discharge of 2 cfs, periods of the year. - 1000 100 200 100 A 50
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8 o(rlnin The Bear River is (t)},le : mt ta s BHC = “1’n : y- Smiths Fork high concentrations of dissolved solids during low flows at Th o . q 4o A6 B A 4 A=
g. argest stream in the Western The diemiel somposition of water epstrean (site 28) ia site 76 are attributed to evapotranspiration upstream. Low ewater at all sites (sites 8?, 90, 93, and 94) on the Little
42°30" Hemlsphere whose water does not eVentually empty into an 5 o . . flows are maintained principally b round-water inflow be- Bear R]Ver, for both low and hlgh flOWS, was generally of the O"OO
ocean. The river heads in the Uinta Mountains of Utah at Smiths Fork was similar during both low and high flows and A nd 2 B ¢ lci lei i bicarbonate t Th ©
an. : at an f the caloium bicarbonate tvoe. Th ; i tween Oxford Station and site 76. calcium or calcium magnesium bicarbonate type. e concen- - i 1
altitude of about 12,500 feet. Its course is about 475 miles The 0 S S . TN, e TR Gt ‘o trations of dissolved solids ranged from about 100 to 400 mg/] % % 20 ©° % 20 40 60 100 °
long and it crosses the state boundaries of Utah, Wyomin tration of dissolved solids observed at site 26 and site 29 (near Speells sonductance messivemants were made ay seversl d Iy i d d t. (fig. 4-C). Th i
- . : : ] , ¥y £, the mouth) was less than 250 mg/1 (fig. 2-C). During the re- sites along Deep Creek during July 1968 to determine the and generally increased downstream (1ig. 4-C). € maxi- DEEP CREEK CUB RIVER LITTLE BEAR RIVER LITTLE MALAD BIG MALAD RIVER
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Creok, Cub Bi Little Bear Ri L - - S and no significant change in chemical quality was observed Station, 6 miles north of Clifton, Idaho, flow was not detect- . . i : EXPLANATION
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of the tributaries is predominantly affected by the rock types upstream from the confluence at site 25. (Compare fig. 2-C 2.5 cfs and the concentration of dissolved solids was 3,070 Phosphate (mg/1) 09 33 Salt-crusted lands adjacent to Deep Creek, 4 miles morth of Clifton, Idaho; O Janusey 15-19, 1068
through which the tributaries flow. In the lower reaches of and fig. 3 on sheet 2 of 2.) mg/l (fig. 4-A). Evaporation from the shallow water table Chloride (mg/1) 8.6 32 Deep C’flek is about 1.5 miles west of fence in foreground; view looking & Ny 1877, THaH
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e("’IEht ec emlfcal quality. . . . upper reach of Thomas Fork was similar during periods of ?;:.lr age):. 3(‘1 g aved acc;xmu.af? Ofa ]35 o Ce in Sgr. acg irrigation return flows. Just upstream from site 94 a canal, FpE=—— agfeezrff;ﬁf of%z{ﬁwmah? Bl SR
d ie w?lter fro}rln m‘is? of tll;l_e sites on the tributaries was pre- low flow, and the water was of the sodium chloride type. The h'lgl'l o " g:cx:oun -;vg.er lm dowl' do f;,ip i tcor;_ g ¢ which heads at Wellsville Reservoir and extends through the § ’ '
on;lmgn ly of the calcium bicarbonate type, as shown on the concentration of dissolved solids generally ranged from about d}g lcox:lcenl_x(‘ia mtns. to 761S§0 ve ;01 S 19%8concen r? 101n()go eastern part of Wellsville, enters the river. Daily sewage and
geohydrologic map, and the concentration of dissolved solids 400 to 1,050 mg/l when flows were less than 15 cfs (fig. 2-D). JESLVEREolls AL Sile 19 JURlg Jaluaty Was DIy seasonal irrigation effluents are reported to drain to the canal.
ranged from 100 to 500 mg/l (milligrams per liter). The The relatively high concentrations of dissolved solids at these mg/1 and the discharge was 1.9 cfs. The approximately three- Because of lack of a sampling site near the mouth of the
chemical composition of water from many of the streams at sites during low flows may be due to inflow of water from fold increase of dissolved solids, which was observed during Little Bear River, the effect of its inflow on the chemical qual-
high altitudes was typical of water draining from areas under- springs of high mineral content that issue from the Preuss July at about the same discharge as during January, was prob- ity of the Bear River is undetermined.
lain mainly by hmesflones and dolomitic rocks; calcium to mag- Sandstone of Jurassic age in southeastern Idaho (Mansfield ably causeild by the higher rate of evaperation during the sura- Logan River
il v nesium ratios in milli-equivalents per liter generally ranged 1927 p. 99). The Preuss crops out in th it nE ke mer months. . =
USRS Facra o, from 3:1 to 1:1, and the concentrations of calcium plus mag- Thomas Fm).i( drainage basin. stk ik At the mouth of Deep Creek at site 77, the chemical com- At sites 95 and 98 on the lower reach of the Logan River
(fes. | nesium approximated that of bicarbonate. However, in some The concentration of dissclved solids at sites 33 and 84 position of the water changed only slightly with discharge the ;vai'fxl‘ s Oj }Epehc?llcmm mgg'tr}llesmm bliarlt)p natei‘ t(ir_pe ?ur(i
reaches of Saleratus Creek, Thomas Fork, Deep Creek, and | TR : ; e (fig. 2-E). The water for the most part was of the sodium bi- Ing both low and high 1lows, and the concentration ol dissolve
S Big Malad. Little Mal . generally decreased with increasing discharges. For dis ’ ! - solids ranged from about 150 to 350 mg/1 (fig. 2-H). The av-
™ ‘% .- ig Malad, ltt(:'ﬁ alad, anfl Malad R}verS, the water had con- charges greater than 15 cfs, the concentrations of dissolved car.bonate chloride type, and the concentrations of dissolved g fexdi ¢ dissolved. soli dg . gt 98 : Bt
| - s centrations of dissolved solids exceeding 1,000 mg/l and was solids ranged from about 350 to 650 mg/l, and the water solids ranged from about 500 to 700 mg/l. However, a sam- CERRE ‘SOMCERMEREIIN BT ERIGINOC (Selds 31 SIe 00 WAk 2000
AN oo~ /L\ LR generally of the sodium chloride type. changed to a calcium sodium bicarbonate type. ple was not obtained at the mouth of Deep Creek during a 100 mg/1 higher than at the upstream site (site 95) for the
= \._ ) ;1\14(3%; Yellow Creek The chemical composition of the water at the mouth of period of high flow because the snowmelt runoff in the Deep obssrvtgd rar}g((ai.of (lilscélarglgg. 'Thihmammgmb 1;1crease 9tf cogg bonate type was the most prevalent, and the concentration of rent sampling periods (fig. 4-D), was probably due to less con- —
me R3E . . : : . Thomas Fork (site 35) w atially h me for both 1 Creek drainage basin occurred prior to the May 1968 sampling centration oI dissolved sSolids 1n the reach between sites dissolved solids ranged from 270 to 630 mg/l. Still farther centrated irrigation return flows and inflow of ground water.
The maximum concentration of dissolved solids observed in omas Fork (si ) was essentially the same for both low A ; : - d 98 d d July 1968 wh f th - ; : i
the water bath upstream fsite 8) and near the mout-lsite 9) and high flows, and the water was of the calecium sodium bi- period. The concentration of dissolved solids would probably and 98 occurred during July 1968 when most of the water was downstream, at site 111, the water was generally of the sodi- The lands bordering the Malad River below Plymouth are ir-
of Yellow Creek was less than 500 mg/], and the water was of carbonate type. The concentration of dissolved solids ranged be less than 500 mg/1 during a period of high flow. being diverted upstream for 1rr1gatlon. um or the calcium sulfate type, and the concentration of dis- rigated extensively with water diverted from Cutler Reser- i \
the calcium bicarbonate type during both low and high flows. from 450 to 530 mg/l for the observed range of water dis- The decreased concentration of dissolved solids from site Bipskamith. Fox sl spiiduriged eom Meds LI DS EE L voir on the Bear Biver (Gg 1), The greatesy decreasex in (%%
LN The largest increase in concentration of dissolved solids in charges. Apparently, ground-water inflow in the reach be- 76 to 77 is due to the inflow of considerable amounts of ground The water at sites 96 and 97 on the Blacksmith Fork was Return flows from St. John Canal may cause the 51gn1f1cant concentration of dissolved solids in the reach between sites «
the veséh from nite § to site 9 was observed dusiag July 1968, tween sites 34 and 35 modifies the chemical composition of water, which contains lower concentrations of dissolved solids generally of the calcium magnesium bicarbonate type during change of chemical composition observed between sites 110 120 and 123 occurred during September 1967 and July 1968, £ ;/;7
The concentration of dissolved solids and water discharge in- the water. An analysis of water from a well in the alluvium than do the flows originating upstream from site 76. During both low and high flows, and the concentrations of dissolved gan BIL S Subin Cooel ik e Soom il b Mutid when considerable quantities of water were being diverted g O
.- N creased from 260 mg/l and 2.5 cfs (cubic feet per second) at between sites 34 and 35 indicated that the concentration of January 1968, when there were no diversions, the dlsgharge solids ranged from about 150 to 250 mg/1 (fig. 2-1I). No sig- River, a sho'rt distance giownstream from site 108, and returns from Cutlef' Reseer)lr.. . . - w
irrigated with Bear River water 111°15' site 8 to 372 mg/l and 8.3 cfs at site 9 (fiz. 2-4). The in- dissolved solids in the ground water was about 400 mg/l, and increased from about 2 cfs at site 76 to about 10 cfs at site 77. nificant change of dissolved-solids content or chemical com- to the river just above site 111. _ A potential damsite is being studied on the Malad River near 2
"\\ A creased concentration may be due to irrigation return flow the water was of the calcium magnesium bicarbonate type. Specific conductance measurements made during July 1968 position was observed in the stream between sites 96 and 97. Malad River site 120. The planned purpose is to provide supplemental wa- g -
it * from the valley (see fig. 1 for irrigated area). Tributary in- The increase of streamflow between sites 34 and 35 during indicated that the concentration of dissolved solids in Deep A potential damsite is being studied about 2 miles below Water at all sites on the Malad River was of the sodium ter sppphes to downstream bird re.fuges. Th? water .stored g
Land irrigated with tributary water flow or ground-water inflow could also have caused or con- most of the concurrent sampling periods and the presence of Creek above the inflow of a spring, which is about 0.9 mile site 96. The weighted-average concentration of dissolved chloride type during both low and high flows, and the concen- in this reservoir would not bq 9f suitable chemical quality for §
tributed to the increased concentration and discharge down- swampy areas above site 35 also indicate that considerable downstream from site 76, was about 2,000 mg/l and below the solids at site 96 for the 1967 water year was about 200 mg/l. trations of dissolved solids ranged from about 800 to 5,700 most other uses unless provisions were made to use water > 3000
stream, but similar increases of discharge during January amounts of ground water seep into Thomas Fork along its inflow about 1,260 mg/1 (fig. 4-A4). The estimated discharge The water stored in a reservoir at this site would be of suitable mg/l. The maximum concentration observed during concur- from other sources to dilute the water from the Malad River N /(December —
Lo Trvignted with Bowr River aud tolltary wites and May 1968 were not associated with as great an increase loyéer reaches. (I)Jf l‘ihe si%)rmg, which mazy t}e dilslcharging seepage ffr(:im leig chemical quality for most uses. rent sampling periods was at site 120 (fig. 4-D) near Plymouth, 0}1; DOSS}C?IIY to dlve:t the tl_OtV_V flOZ;’lS past thet rets:ervmrf (f:lgu]re 3 2 T ——
—e e in concentration of dissolved solids. onsiderable amounts of water are diverted from Thomas akes Reservoir, was cfs; the concentration o issolve Bio Malsd River Utah. ' shows the percentage of time the concentrations of dissolve 3 i
Drainage divide The concentration of dissolved solids in the water near the Fork for irrigation along the reach between sites 34 and 35 solids was 350 mg/1. At the headwaters of tsllle Bie Malad River. at site 105. the The high concentrations of dissolved solids observed on the solids was equal to or less than the value indicated for years N
mouth of Yellow Creek (site 9) generally was about 150-250 (fig. 1). It is possible, therefore, that part of the increase in During the irrigation season much of the water from Deep water was of the caleium ma ngsium bicarbonate tvne. and the Malad River are attributed principally to the inflow of spring of below-average runoff (1960), above-average runoff (1962), S
8 24 MILES mg/] higher than that of water in the Bear River above its the concentration of dissolved solids between sites 34 and 35 Creek is diverted in the lower part of Deep Creek valley, and concentration of dissolved so%i i wne lews tsan 403’ I:r)n’ 1 B water that contains high concentrations of dissolved solids. and for the period of record (December 1938-July 1968). The 5
e ' confluence with Yellow Creek. However, inflows from Yel- during May and July of 1968 can be attributed to return flow some is diverted into the West Cache Canal, just upstream Malsd Stiring comprises the headwaters of the By Maglaci Rivg- Mower and Nace (1957, p. 23) reported a discharge of about graphs were based on discharges estimated from site 119 and g 200 7
low Creek are generally small in relation to the flow of the from irrigation. from site 77. Because of the very low discharge at the mouth er, and dischargespranging from about 3.5 to 8 cgfs have been 16 ofs ak » dixsolved sahils soatelt of 5,100 may] for Woed- tﬁe cherplé:a . guahty 332?)Showlr)l - {IQg:SUSr?I ZI-J' IS;I(‘i};S g.ra(li). % {01' &
R Bear River and probably have little effect on the chemical Site 33 is being considered as a potential damsite, but the of Deep Creek, inflow to the Bear River from the creek prob- ’ . : ruff Springs, and Mundorff (1970, p. 32) reported discharges € period or recor ecember s-July , 1ndicates °
FIGURE 1.—Irrigated areas. quality of the Bear River. low flows thus stored would be unsuitable for most uses be- ably has very little effect on the chemical quality of the river. re%ﬁ;ﬁiﬁ?&g& ;p?i?lg's flow into the Bie Malad River 6 miles ranging from about 2 to 8 efs and a dissolved-solids content that the concentration of dissolved solids was less than 1,250 = B
) cause of high concentrations of dissolved solids and high sodi- . downsteanm fron? sitge 105. Mower angd Nace (1957 23) of 7,850 mg/l for Uddy Hot Springs. The water from both mg/1 about 5 percent of the time. Although this is a small <
Twin Creek um-adsorption ratios. The stored water would be more suit- Cub River reported discharees of 6.7 and 8.7 cfs f th > D 4 Woodruff Springs and Uddy Hot Springs was-of the sodium percentage of time, flows occurring during this time that ex- £ / RESHeI
Water near the mouth of Twin Creek (site 23) was of the able for most uses if the low flows could be diverted past the The chemical composition of water in the upper reach (site coﬁcentration ng di 1‘; d lidé Cf Sl é'g(r)n :; ipg‘(l’r(l)gs ar/ll chloride type. ceeded 130 cfs accounted for. approximately 30 percent of the © 1000 1
calcium magnesium bicarbonate sulfate type during low flow reservoir and only the high flows stored. 80) of the Cub River was similar during both low and high Inflow of thess i SS S:au:es S;Osi ni(f)ican’t inc?:ase in th g oy The combined inflow from Woodruff Springs and Uddy mean annual runoff. Selective storage of the flows greater & -
and the calcium magnesium sulfate bicarbonate type during Inflow from Thomas Fork generally increases the concen- flows; the water was generally of the calcium bicarbonate type contsation of digsolvged solidsin th% Big Malad River e con- Hot Springs accounts for a large percentage of the discharge than 130 cfs would have resulted in an approximate weighted- = ,__.-—/
high flow. The concentrations of dissolved solids ranged from tration of dissolved solids of the Bear River. The concentra- and the concentrations of dissolved solids generally ranged ) g er. of the Malad River during low flow periods; low flows at sites average concentration of 3b0‘}t 1,150 mg/1 as compared to the )
about 400 to 700 mg/] (fig. 2-B). Although the curve is not tion of dissolved solids in Thomas Fork was about 100-200 from about 100 to 200 mg/1 (fig. 2-F). Little Malad River 119 and 120 commonly ranged from 20 to 40 cfs. Other highly concentration of 2,100 mg/1 if equal percentages of all flows N
well definéd, the relation of the concentration of dissolved mg/l greater than that normally occurring in the Bear River In the lower reach (sites 83 and 84) the water was of about The chemical composition of water at sites 107 and 108 on mineralized springs may also discharge beneath the water sur- for the period December 1938-July 1968 had been stored.
solids to water discharge deviates from the typically inverse upstream from the confluence. the same chemical type as upstream, but the concentrations of the upper reaches of the Little Malad River was similar during face directly into the Malad River channel. The concentration of dissolved solids in water near the
mouth of the Malad River was about 1,000 to 2,000 mg/1 higher 0
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