
WATER INFORMATION BULLETIN NO. 16 

A RECONNAISSANCE OF THE WATER RESOURCES 

IN THE PORTNEUF RIVER BASIN, IDAHO 

by 

R.F. Norvitch and A.L. Larson 

Un ited States Geological Survey 

Prepared by the United States Geological Survey 

in Cooperation with 

Idaho Department of Reclamation 

Published by 

Idaho Department of Reclamation 

R. Keith Higginson 

State Reclamation Engineer 

June 1970 



CONTENTS 

Page 

Abstract ... . ... . ...................... .. ........... . .. .... .. J 

Introduction ..... ... .. . ..... .. ................ .... . .... ...... 2 

Purpose aml scope ........... .... ......... .... . .. . .... ... ... 2 

Previous s tud ies .. .. . ...... .. .... ..... . .. .. ............. .. . . 1 

Acknowledgments ...... ... .... .... . ... ........ .. . ......... .4 

Numbering sys tem .. . .... .. ......... .. . .. .. .... .... ... ... .. .4 

Use of metric un its . ...... .. .................... . ... .. ...... .4 

Physiography ...... . ... ........ . . . ..... ........... ... . ... .. .. 6 

Topography and land forms ... . . .. . ..... . .. .... ... . ... .. ... ... 6 

Drainage . ............. .. ...... . ..... . .......... .... ....... 7 

Upper valley ....... ..... .................. ...... ......... 7 

Lower valley ............ . . . ..... . .. . ... .... ... .... . .... .. 8 

Clirnate ......... . ..... . ...... . ........ .... ....... . . .. ..... 8 

Geologic units .u,d their water beanng charact1:ristics ..... . ....... . .. 11 

Wa tcr resources . ......... .. .. . . .. .. . . ...... ..... . ..... .. .. . . 16 

Sou recs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... ..... 16 

Ground water ..... .... ...... ....... ......... .... ......... . 18 

Water level fluctuations .. . .. . ....... . . ..... . . . ......... . . 19 

Well and aquirer characteristics . . ......... ...... .... .... .. . . 23 

Springs ..................... .... .... ....... ..... ....... 24 

Surface water ....... .... . . . . .. . .. . .... .. ... ......... . .. .. . 3 I 

Floods ............ . .. . . . ..... . . . · .. ....... . . .... . ... .... 39 

Quality of ,vater . . ... ...... .............. ......... .... . .... . . 40 

Use of water .. . ............. .... ........... ... ..... .. . . . : .. . 45 

Grourn.J- watl!r irrigation ....... . ... . . . ....... . .... .. .. .. ... .45 

Above Topaz .. . . ... ....... . .. . . ..... . .... ... ..... .. .... 45 

Below Topaz ..... . ............ . . . .... .... . .... ......... 4 7 

Surface water irrigation .. ..... .... . .... ...... . . .......... . .4 7 

Munidpal and industrial supplies . .... ...... .. ... . ... .. . .... ... 48 

JI 



CONTENTS- continued 

Page 

Interrelation of surface and ground water an<l the effects 

of pumping wells . . ... . ... . ..... .. . ......... .. .. ... . . . . . . . SO 

Recommendations for future studies . ..... . ... . . .. . .... ... .... . .. 51 

Wate r budget .. .... . .. . .. .. ....... ...... . ................. 5 1 

Water - table mapping .. ... ....... . . .. . ... . .. . .. .... . ..... . . . S 2 

Hydrology o f aquife rs ... . . . ................................ 53 

Irrigation system .... . . . .. ..... . ......... .... . .. . . .. . . . .... 53 

Geologic mapping and deep test drilling ................. . .... .. . 54 

Special problems ... ........ .. ..... . . ... ....... . ..... ... . .. 54 

Sumn1ary ...... . .... .. .... : ............. ...... ...... ....... 54 

References cited . . ... ... .. ..... ... .. .. . ..... . ..... . . ..... .... 56 

ILLUSTRATIONS 

Figure 

I. Jndex and topographic rnap of Portneuf River basin ........... In pocket 

2. Diagr am showing the weU- numbering syste m .. ... ...... ..... . .. .... 5 

3. Dist ribution of precipitation on the Portncuf River basin . .. . ... . . . .... 9 

4. Graph showing ave rage monthly temperature and precip itation 

at McCammon. Grace, and Pocate llo ...... .. .............. . . . .. 13 

5. Map showing the genera lized geology of the Portneuf 

River basin .. ....... . ........... . ..... ....... .... .. . .. . ... 14 

6 . Geohyd rologic sections of Marsh Creek valley and 

Portneu f Valley ... ... .. . . . . ... . ........... .. . . . ... . ....... I S 

7. Map showing con tours on the water lahlc in fall J 968 and 

locatio ns o f wells and springs .. . ..... ... .. . . ........ .. ... ..... 17 

8. Hy<lrog.raphs of observation wt'lls . ..... .. . ... . .•.......... . ...... 22 

9. Map of the stream drainage systl.·111. lo<.:ation of' measuring 

sites, an d se lected stream --discharge data . . .............. .. ..... . 32 

Ill 



ILLUSTRA TlONS- continued 
.> 

Figure Page 

I 0. Graphs showing annual monthly mean discharges at 

selec ted gaging stations ............ . . ..... . ........... . .... . . 33 

11. Graph showing flow duration curves for selected 

gaging stations . . . . ............... . ...... . . . ............... 34 

12. Graph showing flow-duration curve o f dail y now, Portneuf 

River al Topaz, during irrigation season (May 1- Sept. 30) . ...... .. . 36 

13. Graph showing 1ow- fiow frequency curves. Portneuf River 

at Topaz, during irrigation season (May I-Sept. 30) ........ .. ..... .37 

14. Graph showing high - flow frequency cu rves, Portneuf Rive r 

at Topaz. during irrigation season ( May I -Sept. 30) ........ ..... .. . 38 

15. Graph showing the magni tude and frequency of tloods on the 

Portneu f River at Topaz .............. . ....... ..... ....... . .. 41 

16. Map showing chemical charac te ristics of water from selected 

wells. springs, and streams. and the location of sample 

collection sites ............. .. ........... . ...... .. ......... 42 

17. Diagram for the classification of irrigation waters .................. .44 

18. Map o( Portneuf Rive r basin showing generalized extent o f 

irrigated lands . . . ...... . ........ ... .... . ............ ...... .46 

TABLES 

Table 

I. Description and water- bearing d1c1racteristics of geologic units . . ....... 12 

2. Characteristics of flowing wells in the vicinity of Arimo ............. . 20 

3. Chemical analyses of water ............ ... .. .. .................. 2 1 

4. Records of wells . ...... .. . ... .... . .......................... . '25 

5. Selected data on municipal water supplies .... .. ............... : .. .49 

IV 



A RECONNAISSANCE OF THE WATER RESOURCES 
IN THE PORTNEUF RIVER BASIN. IDAHO 

by 

R. F. NorviLd1 and A. L. Larson 

ABSTRACT 

The part or thL' Portneuf River basin t.ksnibed im:ludes an a rea or about l. l 60 squ:1re 
miles in southeastern Idaho . It lies on the Columbia River side o f the divide between the 
Colum bia River basin and the Creal Basii1 urainages. 

The average annual w..1kr supply of the basin is estimated to he sligh tly more 1han 1.2 
million m:rc feet. Prcdpitation on the basin con tributes about 1.2 million acre- feet , 
importation of wati:r l'ro111 the adj..1cent Bear R iver basin contributes about 0.014 million 
acre fee t and an unknown amount is ..:ontributed by uncle rnow from the Bea r Rive r basin. 

Till' major aqu ifers in the b..1sin an: tile Salt Lake Formation of Tertiary age and the 
alluvium and busalt of Quatcrnury age. Recent geophysica l work suggests that the centra l 
part of Gem and Portncur Valkys. on the eastern sid\! of th e basin. is ,1 structlira l trough 
(grnben) Lhat may contain as mud1 as 8 .000 reet or sedimen ts. T hese sedimentary deposits 
may contain a tn.:mendous voluml' or ground water in storage. 

The major use or water is for irrigation. About 13.500 acres are irrigated with ground 
water. Gross pumpage i!> about 30.000 acre - fee.I per irrigation season and the average 
co nsumptive irrigation requirement is about 1.1 acre foer per acre. Thus. annual net 
pumpage for irrigation is about 14.800 :.ll.:rc - feet . There is no evidence to I.late that the 
aquifers are being owr- ckvelopetl by pumping 

Roughly 9 1.300 acre· rcc:t of surfac\.' water is distributed annually to irrigate abo ut 
20.000 acres of land . 

An apparcn1 loss in strcamnow l'rom Portncuf River and Marsh Creek of about 87 
cubic fret per st'cnnt.l (63.000 acre: fret pt:r year) Ol-curs somewhere between lhl' gaging 
:.talion:. al Topaz and McCammon anc.1 the gaging !:. talion at Pot:atello which is o ut nf the 
area or study. Probably the l>o rtneuf River is perched above the water table. at least in the 
real'.11 from Inkom to the PortneufGap and some distanct' bcyond. thus facHitating this los:-.. 

Major items on which future work should focus for a more l'Olllprehe nsivc 
water n.:sourci:~ cvJluution of lhl! h.isin arc: t I) wc1ter budget. ( 2) hydrofogk mapping, ( 3) 
hydrology of .Jquifl'rs, ( 4) irrigation system. ( 5) geologic mapping. and (6) special problem~. 



INTRODUCTION 

This report presen ts the results of a reco nnaissance o f the water resources in the part 
o f the Portneuf River basin that lies upstream from th e Portneuf Gap. The area of study 
includes about 1. 160 square miles. :ind, exCL'pl for a small area in Gem Valley. is bounded 
by surface-d rainage divides in the surrounding high lands. figure 1. Because both the 

surface and ground - water divides across Ge m Va1Jey are somewhat nebulous. the 
boundary in the valJey was drawn on the hydrologic- areas boundary adopted by the l<laho 
Department of Reclamation . The southeastern boundary of tl1e area Lies along the divide 
between the Columbia Rive r basin anc..1 the Great Basin. The area. as described above, will 
subsequently be referred to in this repon as "the Portneuf River basin" or .. the basin" . 

Purpose and St.:opr 

This hydrologic reconna issani;e of the Portneuf River basin was made by the U.S. 
Geological Survey in cooperation with the Idaho Department of Rec lamation. tt is part of 
an overall program to evaluate the wate r resources in the State so that an orderly optimum 

developme nt of those resou rces can be attained. 

The primary purpose of this report is to presen t and d iscuss the hydrologic data 
collected during this reconnaissan~e. In addLtio n, hydrologic proble ms that have resulted 
from use of the water resources are pointed o ut, and the scope required of some future 
projec t aimed al describing more fully the wate r resources or the basin is presented. 

The work accompHshed during this reconnaissance, made in the period July 1968 to 
June 1969, consisted o f( I) a partial inventory of water we lls in the basin: (2) establishment 
of new stream- gaging sites and ground water observation wells: ( 3) geologic and 
hydrologic mapp ing: (4) mapping of areas irrigated with ground water: (5) an evaluation of 
the use of ground a nd surface water for irngation ; (6) an evaluation of the interrelation 
between surface and grounc..l water; ( 7) a generalized appraisal of the chemical quality of the 
water resources: and (8) an evaJuation of the need for and the possib le methods that could 
be used to make a comprehensive quanulative study of the wa tenesources of the basin. 

Previous Studies 

No overall geologic or hydrologil: study of the Po rtneuf' River ba!>in has been mude 
although parts of the geology and some facets of the hydrology have been incluc..led in 
reports of other areas. The earli~st geologic mapping was done in the northern and 
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northeastern part of the basin by Mansfield (Manl>field and Heroy. 1920; Mansfield. 1929, 

195 2) who reported on the geography. geology. and mineral resources o f the Fort Hall 
Indian Reserva tion. Later geologic works r.;onsisted of local stuJies that described the 

geologic fonnations and structure of highland areas in the basin. The limits or. and 

re ferences to. those studies are shown on the generalized geologic: map (fig. 5 ). The 

generalized geology of the en tire basin is shown on the State geologic map ( Ross and 
Forrester. 1947 ). 

Early hydrologic work in the area consisted of streamnow measurements made a t 

d ifferent times in the Portneuf River and in Topance and Pebble Creeks during the period 

1910- 15. The recon.Js of those measurements and later stream now measurement!:> made 
th rough September 1950 are con tained in Water- Supply Paper 1317 (U .S. GeologicaJ 

Survey , 1956). Subsequent streamflow records are contained in Water- Supply Paper 1737 

(U .S. Cie0logical Survey. J 963) ,111cl in an rmnuaJ series o f reports titled ~ Resources 

Data for Jdaho. 

Heroy (Mansfield and Heroy, 1920) briefly describetl the su rfa ce- drainag~ system of 

the basin in an early st udy of the water resoun:cs of the Fort H all lndian Rese rvation . 
F ragmcnlary information on the irrigation system in the basin is contained in Water- Supply 

Paper 657 (lloy t, 1935) which is an early report o n water use in the Snake River basin. 

S tearns a11d otlie, s ( 1938) gave b , ief geologic a11d liydro-togrc-d-escriptions o f pa, ts of the 

Po rtneuf Rivl' r basin in a report on the Snake River in southeastern Idaho. Plate 19 of that 

report shows contours on the water table (for I 9~8- 29) in the upper Portneuf Valley and 
along Marsh C reek from Virginia northward. Mundorff and others ( 1964. p. 44 , 94) , in 

describing the h ydrology of subareas of the Snake River basin. include estimates of water 

yie ld fo r the parts of the Portneuf River basin above Topaz and above Pocatello. An early 

recon naissance study by Twiss ( 1939) of the Marsh Creek valley from Red Rock Pass to 

about a mile north of McCammon brieny described the geology and grountl water 

resources in that part of tht! basin . Twiss included a generalized geologic map. a wate r- table 
contour map. and a map brielly categorizing water conditions in the valley . 

Other report:, llrnt disc.:uss topics related to the geology and water resources of the 
basin include a geographic study of Marsh Creek valley by Strawn ( 1964). a soil survey o f a 

large part of the basin by Lt'wis and Peterson ( J 921 ), a preliminary report on the 

Portneuf Marsh Valley Canal Project by Woodward ( 1956). and a reconnaissance report of 

erosion and sedimentation in the basin by Merrell and Onstott ( 1965). 

tn addition to the above re ports. the U.S. Army Corps of Engineers has matle 

llood- control projecr studies near Inkom and Lava Hot Springs. Some preliminary 
unpublished data on the results of that work were available for use in study. 
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Numbering System 

The numbering system used in Idaho by the U.S. Geological Survey indicates the 
location of a well or spring in the official rectangular subdivisions of the public lands (fig. 
2) . The fust two segments of the number designate the township and range. The third 
segment gives the section number and is followed by three letters and a numeral , which 
indicate, respectively, the quarter section , the 40- acre tract, the 10- acre tract, and the 
serial number of the well o r spring within the tract. Quarter sections are lettered a , b, c, and 
d in a counterclockwise order from the northeast quarter of each section. Within the quarter 
sections, 40- acre and 10 - acre tracts are lette red in the same manner. Thus well 
7S- 38E- 13ddb I is in the NWY.iSE!l.iSEY.t sec. 13. T . 7 S .. R 38 E. , and is the first well 
visited in that l 0- acre tract. 

Use of Metric Units 

[n this report, the units that indicate concen trations of dissolved solids and individual 
ions determined by chemical analysis and the temperatures of air and water are metric unHs. 
This change from report ing in "English units" has been made as a part of a gradual change 
to the metric system that is underway within the scien tific community and is intended to 
promote greater uniformity in reporting of data. Chemical data for concentrations are 
reported in milligrams per liter (mg/I) rather than in parts per million, the units used in 
earlier reports of the U.S. Geological Survey. For concentrations less than 7,000 mg/ l, the 
number reported is about the same as for concentrations in parts per million. Air and water 
temperatures are reported as degrees Celsius (OC). 

The following table will help to clarify the relation between degrees Fahrenheit and 

degrees Celsius. 
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TEMPERATURE- CONVERSION TABLE 

For conversion of temperature in degrees Celsius (O C) to degrees Fahrenheit ( Of). 
Conversions are based on the equation, °F = 1.8° C + 32. Temperatures in OF are rounded 
to nearest degree. Underscored equivalen t temperatures are exact equivalents. For 
temperature conversions beyond the limits of the table, use the equation given , and for 
converting from ° F to° C, use° C = 0.5556 (° F - 32). The equations say, in effect, that 
from the freezing point (0° C, 32 ° F) the temperature rises (or falls) 5 oc for every rise (or 
fall) of 9 OF. 

oc Op oc OF oc Op oc OF oc Op oc Op oc Op 

-20 -4 -10 14 0 32 10 so 20 68 30 86 40 104 - - - - - - - - ·-
-19 -2 -9 16 +1 34 11 52 21 70 31 88 41 106 
-18 0 -8 1.8 2 36 12 54 22 72 32 90 42 108 
-17 +l -7 19 3 37 13 55 23 73 33 91 43 109 
-16 3 -6 21 4 39 14 57 24 75 34 93 44 111 

-IS 5 -5 23 5 41 15 59 25 77 1?. 2i 45 113 -
-14 7 -4 25 6 43 16 61 26 79 36 97 46 115 
-13 9 -3 27 7 45 17 63 27 81 37 99 47 117 

-12 10 -2 28 8 46 18 64 28 82 38 100 48 118 
-11 12 -1 30 9 48 19 66 29 84 39 102 49 120 

PHYSIOGRAPHY 

Topography and Landforms 

Physiographically , the area is in the nort~eastemmost extension of the Basin and 
Range Province of the lntermontane Plateaus (Fenneman , 1931, pl. 1). It is in the Great 
Basin Section which is characterized by isolated ranges separated by aggraded desert plains. 
Three north-south trending mountain masses occur in the basin. They are the Pocatello and 
Bannock Ranges on the west, the Por tneuf Range through the center, and the Chesterfield 
Range and Soda Spring Hills on the east. The three mountain lineaments delimit two 
roughly para!Jel, intermontane valley areas-Marsh Creek valley on the west and Portneuf 
and Gem Valleys on the east. The two valley areas are connected by a gorge about 18 mHes 
long. cut through the Portneuf Range. The general land- surface altitudes in the upper valley 
(Portneuf and Gem Valleys) range from about 5,400 to 5,800 fe~t above mean sea level, 
whereas the general land- surface altitudes in the lower valley (Marsh Creek valley) range 
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from about 4,500 to 5,000 feet. Extreme altitudes in the basin range from about 4,485 feet 
on the valley floor in the gap at Portneuf to 9,260 feet atop Bonneville Peak, about 6 miles 
southeast of Inkom, in the Portneuf Range. 

The most prominent landform in the upper valley is an extensive basalt (lava) plain 
that makes up the surface of the southern half of the valley (see fig. 5 for locations). From 
its leading edge, which extends roughly from the mouth of the Portneuf Gorge to a point 
midway between Chesterfield and Hatch, the basalt surface slopes generally upward toward 
probable eruptive sources in the Blackfoot Lava Field , east of Tenmile Pass, and in the 
vicinity of Alexander Crater. In the area between the edge of the basalt plain and the dam of 
th~ Portneuf Reservoir, the Portneuf Valley noor is chiefly flat and low in relation to the 
surrounding plain. North of the reservoir. the valley narrows considerably and extends iJ1to a 
topographically rugged upland in the extreme northern part of the basin. 

Apparently . basalt from the upper valley flowed through the Portneuf Gorge into the 
lower valley where it forms a low-lying plateau on the east side of Marsh Creek. This pJateau 
extends from about 2 miles north of Arimo northward to the confluence of Marsh Creek 
and Portneuf River. Beyond the confluence, the basalt forms terraces along the river 
downstream to Portneuf Gap. Other notable landfonns in the lower valley are deeply 
dissected pediments on both sides extending the full length of the valley, and alluvial 
terraces Jy_ing between the pediments and the flood plain of Marsh Creek, largely upstream 
from McCammon. 

Drainage 

Drainage from the basin joins the Snake River at American Falls Reservoir and thence 
joins the Columbia River drainage to the sea. The Portneuf River and its largest tributary, 
Marsh Creek, are the major streams in the study area. The total length of the Portneuf River 
within the basin boundaries of this study is about 70 miles. The pattern of drainage is shown 
in figure 9. 

Upper Valley 

Only that part of the upper valley north of the basalt plain is drained surficially. 
Intermittent streams flowing out of the mountains along the east and west sides of the 
basalt plain lose their entire discharge to the ground before they reach the basalt surface. 
Part of the Jost discharge finally joins the Portneuf River as ground-water discharge from 
springs that occur in and about the river flood plain in the west part of the upper valley 

where the river flows into the Portneuf Gorge. Similarly, with the possible exception of 
Topance Creek, streams that flow onto the alluvial flat in the central part of the upper 

valley, such as Twentyfourmile, Eighteenmile, and King Creeks, lose most, if not all, of their 
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discharge before they reach the river. Some water from Topance Creek is diverted into 
Portneuf Reservoir and thus in to Portneuf ruver. However, water in the other creeks 
mentioned is either diverted for irrigation or seeps into the subsurface. The river-channel 
gradient between Portneuf Reservoir and a point about 6 miles downstream is only about 5 
feet per mile. The water table is at or near land surface causing marshy tracts of land in that 
general area. Thus the central part of the upper valley is poorly drained in places. 

The channel gradien~ steepens appreciably as the river nows through Portneuf Gorge, 
dropping about 575 feet in the 25- mile reach (23 feet per mile) between the outlet from 
the upper valley area and McCammon. Under natural conditions, the river gains water as it 
flows through the gorge. It receives ground water from seeps and springs (including 
discharge from hot springs) and the discharge from Pebble, Fish, Dempsey, and Bob Smith 
Creeks, and a number of smaller tributaries. 

Lower Valley 

Marsh Creek flows generally northward from its headquarters area near Red Rock 
Pass to its confluence with the Portneuf River near Inkom. It flows sluggishly in a valley 
whose major features were formed during the massive flood of Lake Bonneville waters to 
the Snake River (Malde, 1968). Its channel meanders over a flood plain that is much larger 
than could have been formed by the present-day stream. Because the stream gradient is 
low, about 4.5 feet per mile, and the water table is at or near land surface, marshy areas 
occur along much of the flood plain. A large part of the discharge of Marsh Creek comes 
from springs. Probab ly the only perennial tributaries are North Fork, Birch, and Hawkins 
Creeks. Because much of the discharge from these creeks is diverted for irrigation during the 
growing season. most of the late- summer discharge of Marsh Creek is due to springs and 
irrigation return flow. Flow in the tributaries that rise in many small canyons in the 
mountains to the east and west is intermittent and most, if not all, of the flow is lost by 
seepage into the valley-fill sediments before reaching Marsh Creek. Much of t he lost flow , 
however, reappears as springs and seeps alon_g the Marsh Creek channel and flood plain. The 
total length of Marsh Creek, exclusive of its north fork, is 52 miles. 

Near McCammon, the Portneuf River bends sharply northward and flows in a channel 
on the east side of the low-lying basalt plateau in the lower valley. At its confluence with 
Marsh Creek near Inkom, the river again beds sharply and flows westward through Portneuf 
Gap, then northwestward to American Falls Reservoir. 

Climate 

Climatic conditions in the basin are variable, largely because of the appreciable 
topographic relief. Fi1:,'Ure 3 shows the. areal distribution of precipitation based on the period 

1920-67. Annual average precipitation ranges from less than 15 inches on the valley-floor 
areas near Downey and Bancroft to as much as 35 inches on some of the higher mountains. 
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Conditions are generalJy semiarid over much of the valley lowlands and subhumid in the 
upper benchlands and in the mountains. Humid conditions may exist in some high- altitude 
forested areas. Because summer precipitation is generally low and afternoon temperatures 
are high, arid conditions may exist seasonally in the lower valley areas. 

Earlier precipitation maps covering the Portneuf River basin are in gross disagreement 
with each other. For this reason, additional new data now available from stations in and 
near the basin were used to construct a new precipitation map. Precipitation data from 
short- term stations were carefully adjusted by correlation with longer records to obtain 
estimates for precipitation during the 1920- 67 base period. Precipitation in intermountain 
basms 1S highly dependent upon altitude and general topography . For this reason, 
precipitation at a given point in the Portneuf River basin is dependent upon the surrounding 
altitudes as well as the altitude at that point. Therefore, the concept of effective altitude, 
rath:r than actual altitude , was used in plotting the effects of altitude on precipitation. This 
concept was developed by Peck and Grown (Peck, 1962) for use along the Wasatch Front in 
Utah, and is defined as the average of the altitude obtained at eight points of the compass a 
mile and a half from the point. 

Weather records are sparse in the basin. Early stations now abandoned were 
maintained at Downey and Chesterfield. Records at these stations were obtained during 
relatively dry years and do not represent average conditions in these valleys. Monthly and 
annual averages of precipitation data obtained from Weather Bureau records for these 
stations are as follows: 

Aver'!§e precipitation (inches) 
Month 

January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

Annu~ (period 
of record) 

Annual (ad.justed 
to 1920- 6 7 base 
period) 

Chesterfield Downey 
(1894-1920)1 (1895-1902)2 

1.28 
1.06 
1.33 
1.03 
1.86 
1.28 

.86 
1.03 

.83 
1.07 
1.00 
1.14 

13.77 

16.55 

0.84 
.45 

1.24 
1.10 
1.27 

.42 

.28 

.40 

.36 

.98 

.68 

.78 

8.80 

12.03 

1chesterfield records are partial for years 1894, 1918-22. 
Averages are computed from available records only. 

2Downey records are partial for years 1895- 97. Averages 
are computed £rom available records only. 
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More recent records of temperature and precipitation were collected for the period 
1949- 67 at McCammon. These records are compared on figure 4 with the records at 
Pocatello and Grace. two stations outside of, but near, the periphery of the basin. Average 
monthly temperatures at McCammon are in close agreement with those at Pocatello but are 
somewhat warmer than those at Grace.' However, the distribution of average monthly 
precipitation at McCammon is more like that at Grace than at Pocatello. Climatic conditions 
at Grace are probably simiJar to those in much of the upper Gem and Portneuf Valleys. 

Several snow courses are measured within the basin. Their locations are shown in 
figure 3. Only the Pebble Creek (1945-61) and Dempsey Creek (1956-69) courses have 
sufficiently long records to warrant averages al this time. The average of the annual 
maximum water content of the snow accumulations at those stations for the periods 
indicated above is 14.6 and 11.4 inches, respectively. 

GEOLOGIC UNITS AND THEIR WATER- BEARING CHARACTERISTICS 

For the purposes of this study , the geologic fonnations in the basin are grouped into 
units of pre- Tertiary, Tertiary , and Quaternary ages. Table I gives a generalized description 
of the geologic units and their water-bearing characteristics. Figure 5 is a compilation of 
the generalized geology in the basin and is based on previous mapping done by those authors 
whose works are referenced in the figure. Where the work of different investigators in 
adjacent areas did not coincide, arbitrary geologic- boundary connections have been made. 
Because field geologic mapping was not a part of this reconnaissance study, aeriaJ 
photographs were used to extend contacts into areas not covered by available maps. Because 
no detailed field mapping has been done in Marsh Valley, that part of figure 5 should be 
considered a~ highly generalized. However, the occurrence of the geologic units in Marsh 
ValJey was discussed by Strawn ( 1964) and Twiss (1939) and their works were used as 
guides to complete the map. 

The geohydrologic sections in figure 6 which illustrate geohydrologic cond itions in 
aquifers underlying major areas of ground-water pumping, were drawn using drillers' logs of 
wells. The sections indicate the subsurface conditions that may be expected in wells drilled 
in the general areas traversed by the sections. The thickness of the Quaternary basalt as 
drawn in section B-B' was partly based on preliminary geophysical work that was done 
about 5 miles to the south in Gem Valley. The sections are necessarily generalized because 
of the complete lack of geohydrologic test drilling anywhere in the basin. · 
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Table 1. Description and water-bearing characterist i cs of geo logic units in the Portneuf River basin. 

System 

Quaternary 

Tertiary 

Pre-Tertiary 

Geologic w,it 

All UV i Wl1 and 
colluvium 

Travertine 

Bnsalt 

Sal c Lake 
For111ution 

Bedrock 
unJiffe;entiated 

Description 

Soil, clay, silt, snnd, grav~l. and boulders. 
Includes we! I-sorted Holocenc al luvil.llll de­
posited in stream .:hannels ,md stream 
floodplains; 1al-e days interbeddcd with 
older alluvium in subsurface; alluvial fans 
at the base of mountain slopes; hil I wash 
and l:u1dslido debris generally composed of 
poorlr sorted rock fra!?ments derived from 
nearby sources; and older alhwium. Tn 
some pltlces underlies basalt and overlies 
Tenio.cy sedin1ents from which it is diffi­
cult to differentiate . rncludcs windblo~~ 
(loess) sediments as overbu1·den. 

Calciwn cnrbonate dcposH. Generally light­
buff or cream colored : ranges fror.i fine­
textured hard v"ri.et1es, to coarse-textured 
open or cavernous vnrleties. Probable 
source is mineralized sp:rings. Occurs os 
high, dam- l ike terrace deposits ln Portneuf 
River gor ge, espocinllr nt>ar Lava Hot Springs. 

Igneous extrusive fl ow rock {lava} :ind cinders. 
Basalt is generally 1aediwn-darl.. gray. Cinders 
nre goncr:ill)' reddish brown. Textur'11 
varieties range from n,ass.ive, very fine grain­
ed to vesicular. Fractured, fissured, ond 
jointed; shows collapsed structure ln places. 

Conglomerate , sandston~, grit, whi t e ca lcareous 
clar, and volcanic tuff . Soils fanned on sur­
face are commonly white or light colored and 
interspersed with gravels of larl!ely local 
origin. Contains boulders 3$ much as 4 to $ 
feet in diameter; matrix of cong lomerute is 
white, relatively soft: , loose texcu:rcd, und 
calcareous . 

Consolidated sedimentary format:ions; composed 
of limestone, dol01ai te, sanJstone, qu11rtzit:e, 
shale, and chert . 

• I/ell rield mensurtd in gprn per foot of wnt:er-Jovel drnwdo,m. 

Water-bearing characteristics 

Sand, gn,vel, and boulder uni ts are the m11jor 
source of supply to iTTigation anJ domestic 
we I ls in Mush Cree-I. valley and in norlhern 
part of Portntuf Valley. Specific capacitlcs• 
(from reported dn.tn) of Wl'lls range f r om less 
than 3 tO as much as 1,200; at some pln.ces 
part of rield may be from the unJerlylng Tsl 
(Snlt Lale Forma tion). 

Unkno,.,1 as source of supply. h'he:re sac-urated 
and of sufficient thickness, may be a ,ood 
local source. 

M<1Jor sourct> or supply to irrigation Willis in 
;;outhorn half of Port 11 euf and northern part 
of Gum Yul lcys. Magnitude of )'ield depends 
on 1ocAl penneabili ty of the for111ation et 
individu11l well sites. Specific capaciti.e" 
of W<'lls ran11e from nbouc Z l o 3,000. 

Litrle k11own as co wa ter-bearing eapabi Ii tics , 
largely because it is difficult to distinguish 
from older alluvium 10 drillers• logs . Also 
~·here unit is penetrated , the well 11oneritl ly 
LS producing also from olde , alluvil.Dll . A good 
source of supply at some places . 

Few we l Is are known to penetrate bedrock in 
bas in; hence, little data is available. 
Solution cavities in limestone, jf present 
and when penetrated, will tronsiait large 
qu3ntities of water to wells . Secondar)' 
opc,nlngs , such as fractures, in other bed­
rock formations gcnervlly do not: yield w11ter 
at high ra tcs. 
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WATER RESOURCES 

Sources 

It is estimated from the precipitation map (fig. 3) that about 1.2 million acre- feet of 
precipitation falls on the basin in an average year. By comparison, Mundorff and others 
( 1964, p. 96) estimated } .09 million acre- feet for that part of the Portneuf River basin 
above Pocatello, a larger area than is covered in this study. However, they used an average 
rainfall of I S.6 inches (based on a regional precipitation map); whereas the average 
precipitation computed for the basin fro m figure 3 is about 19.6 inches, thus accounting for 
the difference in estimates. Part of the precipitation flows out of the basin in streams, part is 
evaporated. part is transpired by native vegetation and crops. and the remainder seeps into 
the subsurface to recharge the ground- water aquifers. In addition to precipitation, an 
unknown amount of recharge is postulated to enter the basin as grnund-water underflow 
through Tennille Pass and through the gap in the mountains near Soda Poin t. The postu lated 
flow through Tenmile Pass is questionable and is based on the existence of a possible 
ground- water continuity and southwestward flow from a water table whose altitude is 
about 5,950 feet in the Blackfoot Lava Field, to a water table whose altitude is abou t S,450 
feet west of the pass. If the altitude of the water table within the pass or underlying the 
basin boundary east of the pass rises above 5,950 feet, ground- water flow would not cross 
the divide. 

Subsurface recharge to the basin through the gap near Soda Point is probable because 
the approximate location of the ground-water divide in Gem Valley as shown in figure 7 is 
such that it is possible for part of the underflow moving westward through the gap to move 
northward and another part to move southward. Furthermore, Bright ( 1963, p. 96), in a 
study of ancestral drainage patterns of the Bear River system, suggested that the ancestral 
Bear River most likely flowed northward from Soda Point and, thence, through Portneuf 
Gorge. If that is so, this ancestral drainage channel may contain permeable deposits that 
would allow ground- water to move readily northward under favorable hydrau lic- gradient 
conditions. 

It is not possible at this time to assign meaningful quantitative values to the amount 
of underflow that may move into the Portneuf River basin from the Bear River basin. N. P. 
Dion (oral commun., 1969), in a study of the water resources of the Bear River basin, 
estimated the average annual ground- water underflow through the gap near Soda Point to 
be about 56,000 acre-feet. Only some unknown part of that would recharge the 
ground-water reservoir in the Portneuf River basin. Because the geohydrologic conditions 
at Tenmile Pass are unknown at this time, no estimate can be made of inflow at that place: 
if, indeed, inflow actually occurs. 

ln addition to the natural recharge to the Portneuf River basin, some water for 
irrigation is in1ported from the Bear River basin through the Soda and West Branch Canals. 
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Ba:.l.'d on rou1,?-h estimal l'S obtained from canal company person nel. the total i111 portalio11 of 
w:.ill'r amoun ts to abnu t 14.000 :.icrc ret't pa yc~1r. On thl' 111inu:. :,itle. abou t 4 .000 
:icr1.· feet of tht: di:--chargl' or Bird1 Crl.'d; in the Portih'llf River basin b J1vcrt1.·d a111111.il ly 

into Lkvil CrL'L'k in till' lkar Riwr basin. 

Consilk ring lh l· unknowns and thl· lack ol gooJ qu:.inritati,·1.· dJt a. J mug.I, l.'s t ima!l.' or 
the total input of watn to the Port1ll'llr Ri ver ba:.in b somcwha1 in (·xcess of I .~ million 

acrt.' rl'L'I pL'r yl'ar. 

Cround Watn 

Cmu11d wall'r occur:. in virtu;tlly l'Vl' ry gco lov.ic uni t w1tl11n t he basin . As sllllwn 111 
tahk I . thl· major Jl)l11kr:, ( wain h1.·am1g r<h:ks) ~,re 1'11.• Salt Lah· For111:1 tio11 of TL·rtiary 
agl' and th e alluvi um and bas.tit or ()ual\.·rn..ir), agl' . Th1.• ultimate source or ground w:itl'r 111 
thl' aquifer~ 1s pn:l.'ip1tati o11 that t';~ls 11ron till' land 'il1rfoc1.:. RL'cha rge to the aquifl'rs oc...:urs 
as ( 1 > prt:dpit:ition that pl'fl:t>l:1IL':. tn the n:gion.il wata tahk : ( ~) kakap .. ' from irri~:1ti n11 
l'an:d, and ditdtl'S: ( 3 I Sl'l'[l.lg.c fru111 1rri~alt!tl !'arm lkld:, : 14 I unckr11ow from tlw :1di:1, 1·111 
Bt:ar Riwr h.isin (a:..:-.11111l·d) : and ( 51 k:1kagt· r,,,,11 tin:· :,outhnn p.irt of tltl' Portncul' 
Kc:-.crvoir (suspecll'tl I. Ground watl'r di:.l·ltargl':-. rrom the aqu ifrr:, hy l I) l'vap0L ransp1rat1011 
al plact:s whl'rl' I ill' water t:1hk i~ rh:ar laml surl'acl' or within rl·:1d1 o f phrcatophytcs 
(w.itn loving pla ntsl. ( 2) spnng lluw o r :,c1.:p:.. a t thl' hasl' or stl.'l'P slnpl':-. or along, :-.lrt·:111t 

d1:in11l'I:, anti flood plain:. : Ul pu111p:tj!L' fnHtt irrigation . mun11.·1pa l. dollll'Slil:. and 1ndu-.1rial 
Wl·II,. and di:,chargl' l'rnm llo,\ing \\\'lls. :111tl (4 ) un!krl'Juw t'ro111 tltl· ha:,in thruugh Pnrtrwur 

Gap. 

1-'il!,Url' 7 slll)ws cun llHtr\ dra\\'11 on tltl' regional w:1ll'r l:1hk in autumn I <J1,X . Till' 
1:nntour-. ar1.• ha:.1.·d nn \\akr k \'d:-- nh:.1sun:d 111 the w..:ll-; :-.Ill>\\ 11 Ull lhi: map ~11HI 1.'(Hllll'l'l 
p111nh o!' l·qual altitudl· 011 th1..· \\ ,lier t.ihk lkr:ius\.· llHhl wcl l:. ill\l.'ntnri\.·d during tlti, :.tudy 

wen: 1rri!!alion Wl'lls. L'nough data \h'l'1.' l>h ta ineJ 10 c1>11 tour 1h1.: wa11.·r t:1hle only i11 111ajor 
,m.::1:, or ground w:11L'r irrigation . 

Ground watn 111 tlt1.· ll:1:-in i:-- t'OJbtan tly 111<1,·i11g. U11dl.'I 11:itm:il ..:1HHl i1 1ons. it illO\'l.., 

from areas or n:l'l1ar~1.· down thl.' hydr~iulk gradient 10 .1rl.'a-, ol' d1:-1.·lt aq.!,· Th~ dir\.'l.'lmn or 
11:11111 .il µround watl'I' rnowml'nt 1:- pnpl'11dil.:11lar LO till' ,!fllliild wain t·<>ntrnirs: thu:. . .i:­
,ilown 011 till' 111:ip . µ1m1ml w.ill'r Ill lhl' ha:.in movl', fro111 I hL' ltighl:md a.r1.::i:. toward thl' 
a,l·S or !hi.' \'alk~ ' · and downv,ilky 111 th,· dirl.' l· tinn or ,;tr1.·;rn1now. Vatkal upward 
lllOVl' llll'llt thrnuµlt kuk} con fin in~ :,lr:tt.1 1n;1y nl·l· ttr 111 Mlllll' an·;r:. wher1.· ,, a!l..'r tahk 
aq11ikr:, ar1..· underl:1111 hy ar!l.'sia11 :1qu1J l' I':, 

(;1u1111d \':tll'I i11 tlt1.· basin (l,'1.'Ur, 1111lkr b1 111i ,, .,t"·r t.Jhk and .1rks1:1 11 "'c)JHlition:-. 

. \111:-. t of I Ill' wdb l .rp \\ ,lll'r t:1l>k :1q11 ikr, . h111 art l·,i.111 :iquikr ... :1rl' 1.,ppl·d in pl:11.:e:.. Wl'II 

c,S J<) f 3Jd aa I ,, lt1t·h 1:. lhkd 111 tah k -+ :111d i:-. rlL'ar ChL's!l.'1 l'il' ld . t:l(h a :-,·cminp.l}' ki ..:al 
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arll:si,rn uquirer. Wdl 7S 39E: I 4dl"l<: I , at Hatch , reporkdly flow:- at timl's and a number or 
other wells near Hatch have shallow wate r leve ls that art: higher th~rn the regional w,Jler 
ta hie . Those condition:-. indicatc !hut .111 art~·sian aquifer. probab ly of appreciable cx tcnt. 
occurs in thc vidnity of Hatch. Table 2, taken from Twiss ( 1939). lbts data pertaining to 
flowing wells in the vicinity of Arimo. Thi.' approximate locations o f those wdls arc 
included in figure 7. It was Twiss' opinion that the arksian condi tions ne,ir Arnno wcn.: due 
to lakcbeds at different depths in the valley fill and that the wt'lls were not all rnmpleted in 
lhc same artesian aquifer. None or the we lls listed in table 2 were visited during this sllld y: 

however. a chemical analysis wu:; made of wall'r from well IOS 37E 7cbcl (tabk 3) whkh 
is in the sa1111: vkinity . Although the chemic:..I makeup of the water rrom well 

IOS - 371:: · 7cbcl is not greutly clifl'en:nt. cxt:i.:p t in its sodium i.:ontcnt. from that or wu tcr 
rrom wdls tapping wate r table aquifers. the temperature of the artesian water is 
consisten tl y about 30 to 80 C wurmer and suggests relatively tkep i.:in:ula tion fo r the urtc • 

sian wakr. 

Gt·nerally. wells an: drilled only 1.kep enough to obtain wat t>r for the nced:-. al hand . 
Thus, deep gl'Ologic .inti hydrologic Jat:i ;ire lack ing in the b~11,i11. R1:cent geophysical work 
done 1n Portncuf and Gem Va lleys (Mabey ;rnd Orkl. 1969) indii.:akd th at th1: central pa rt 
uf these valky!.> is strw:turally a trough (grabcn) that is lkcpest in the area north of Bancroft 
and that may contain a~ mud, as 8.000 feet of Tertiary (Salt Lake Formation) ~trat~1 
overlain hy younger ba::,all and alluvial deposib. II' thcsl..' stru ta arc porou~ and pcrm,::.shlc. 
there is a trcmcmlous volume or ground wutl'r in storage in the:-e valkys . 

Water - Level Fluctuations 

As a part o r !hi$ study. six Wl·lls were sl'led1:d to moni tor !'or fluctuations in 
ground water levels. Three of the wells were equipped with continuou!'> water l evel 

re1:on.Jers and three were measured periodically . Thl' locations of thc obsnvation wl'lls :.ire 
~hown in ligure 7: thc hy<lrogr;1ph rcl·orc.l for ~at.:h is ... l!own in t'igurc 8 . Ex.:q> t for we ll 
9S 391:. 2cht.: I . till' rccor<ls arc not long enough to compktc one annual t.:yclc of 
lluctuation: thereforl..', litlle interpretation of the ret·ords can be nw<.Jc . Interpretation is 
l'onfounded further bccuusc ,ln llllllSUally largt· amount of recharge in the spring 1969 muJe 
!hat period nonrcpn·~l'ntativc of nonnul l'Onllitions. 

l(ing krill vari:it ions in wall'r kvd in the Portneuf Riwr has111 arc unknown, hut in 
~imilar or 11L'arhy basin:-. whi.:rc· rt'conls arc available . hydrograph~ arc used to corrclalt' 
watl'r level diangcs with other known hydrologic events. Under natural condit ions. watl'r 
kvcls arc generally highest in tllL' spring during the J)l'riod of maxilllum red1argc: <.kdillL' 
through the summt'r when cvupotranspiralion rates art· h igh and disdwrgc cxccl.'ds redwq?.l': 

lend to kvl'I out. but continue downward. in thc rail: :irt· lowest in winter when most 
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Table 2. Characteristic of flowing wells in the vicinity of Arimo, Idaho . (Prom T\.JiSS, 1939.) 

Flow in Temp-
Elevation Depth gallons erature 

Well 01\lner Loe at on (feet) (feet) per min. (oC) Remarks 

A. Charlie Fink N\\12,r sec . 8, T. 10 4,630 380 1~ 15~ 
s.' R. 37 E. 

B. Charlie Fink Nl\fl,,r sec. 8, T. 10 4,627 410 2~ 14 3/4 
s ., R. 37 E. 

C. Mr . Cole SI~~ sec. 7, T. 10 4,640 11.; 14 3/4 
s .. R. 37 E. 

D. J. E. Goodman NE~ sec . 8, T. 10 4,660 300: 8 20~ Pressure very good 
s .' R. 37 E. (relatively) 

E. Aaron Evans SE~ sec. 9, T. 10 4,650 425 1~ 16~ 
N s ., R. 37 E. 0 

F. Leland Evans SE!::i sec. 9, T. 10 4,660 425 2 17 
s. , R. 37 E. 

G. Aaron Evans SW!.iSEJ.i se ... 19, 4,690 425 (?) 3 17 
T. 10 s . , R. 37 E. 

H. L. D. Hickman SW car., ~E~ sec. 36, 4,637 soo± 15 lS!i 
T. 10 S., R. 36 E. 

I. Mr. Ames SWJ..i sec . 9, T. 10 4,625 4 19 Very gassy 
s ., R. 37 E. 

J. Mr. Ames SW~ sec. 9, T. 10 4,625 12 19~ Very gassy 

s . ' R. 37 E. 

K. IV. A. Morson SW cor . , ,Wl,i sec. 4,680 2 17 Very slight head 
36, T. 10 s. ) R. 36 E. 

Carl Olsen NE~ sec . 3, T . 4,880 570 Small Aquifer at 382 L. feet 11 s ., R. 37 E. fractio In 
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l'vapotranspiratio n ha~ stopped: and rbc again in the sp ring to c.:omplcte the annual c.:yc.:le. In 
irrigated areas, th is cyde may he al lerl'd considerably . Where ground - water irriga tion is 
prevalent. the annual lowest water kh·ls usually ot.:cur in late summer owing to regional 
pumpagc. as indicated in well 9S - 39 l-- 2c.:bt· I . In surfa<.:e - water irrigated areas, where canal 
losses and seepage from fields ma y t.:onsti tute the prindpal ret.:hargc. high water levels 
usually oc.:cur in late summer. In areu!> of mixed irrigation. any combination of the above 
events may occur. 

The common use of observation - well hydrographs is to Jetcrmine long term 
wa ter- level trends. If water levels annually return to about the same position. d1matic 
cydcs being considered. then recharge to and discharge from the ground water aqu ifer are 
in near balam.:c. However. if water lc\ els follow a wntinuing long- term declini11g trend. 
then dis,.:hargc exc.:eeds recharge and gro und water is being mined from the aquifer. 

ThcrL' is no evidence l o dare that any of the aqu ifers in the Portneuf basin are being 
OVl' rJ cve loped hy pumping for irrigation: in fact. comparison of the water- table map in 

figu re 7 with the water - table map of Stearns and others ( 1938. pl. 19) indicates little. i f 
any. change: since the 1928-29 period. However. because long-term con tinum1s 
wuter- level da ta arc lacking in the hasin, somt' of the observation wel ls selected for use in 
this stuuy shoulu tw rncasurecl on in to the future. These measurements would provide a 
record of sut.:h watl'r level changes as may occur as a result of use of the basin's water 
reso urces. 

Water h.:vcl::, in 53 wdls wen: measured in late March 1969. These levels wae 
rnmpared wilh water kvels mcasurl.·d in the same wells in the fall of 1968. Wate r levt:!I 
changes ranged from a 6 -- foot decline to an 18 foot rise. The maximum rise was in well 
7S-J8E- 1 ladhl , situ.Jled close to thl.! mountain foothills . indicating that spring n.•tha rge 
probably had already startetl at that place. The maximum dt!clint! was in well 
I lS - 37E- 28abd I. si tuated quite far from r~chargc areas. indicating that there the early 
sp ring recharge was nm yet fully elTet.:tivc. Changes in 72 pl'rcent or the wells were with in 
the range of only 3 ft•et in either dired1on. 

Well .111d Aquifer Characccri$tic.:s 

Transmi~sivity is an aqu ikr drnra<.:lcnstk Lhut is ckfincd as lhl' numhcr o f gallon:. of 
w.i ter. at the prevailing tempt>rature. that will pass in I tlay through a I foot wide wrtical 
strip of an aquifer. extending the saturated thit:kness of the aquifer. u nder a hyd rau lic 

grad i1;nt of I foot pl'r foot. It may be determined by interprl.'tation o f data from prope rly 

,.:ondul'.!cd pumping tests. 

In s ~·pk111hcr 1968. a pumping tl'st was nwdl' in well 8S 391-: IOad:.Il by thL' ldabo 
Dl'partmcnt of Redamation. Till' wdl was pumped t.:ontinually for about 25 hours at a rate 
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of about l .575 gpm (gallons per minute). During the test. the max.imum drnwdown of water 
level in the pumping well was only 0.6 foot. There was no measurable drawdown of water 
levels in three observation wells at distances of from 0. 7 to 2. 7 miles from the pumping well. 
The test data show that the basalt aquifer at the well has an apparent transmissivity of about 
3 million gallons per day per foot . 

Meager data are av<:1ilable on the hydraulics of the wells in the basin. Some dr_illers' 

repo rts contain pumping- rate and water- -level tlrawdown da ta obtained during 
performance tes ts made upon completion of the wells. These tests are run for various 
lengths of time and seldom. if ever, is any notice given to rates or tlrawdown. However. 
these data do offer some suggestion of well capabilities. The drawdown and yidtl data from 
44 of the wells listed in table 4 were used to compute speci fic - capacity values. Specific 
capacity is a well function and expresses yield in relation to unit drawdown. The values 
obtained ranged from 2 to 3 ,000 gprn per root of drawdown. and the median vc1 lue was 26 
gpm per foot of drnwdown. Bo th the high and the low values were for wells that penetrated 
basalt . thus illustrating the high variabilit y of yielJs from wells in the basalt aquifer. This 
high variability in wdl yidds is inuicative of the fact that Lhc ability of the basalt to 
transmi t water is also highly variable. 

Springs 

There are hundreds or springs and seeps in the basin. They generally oc,ur near the 
base of small canyons t:ul into the high mountain slopes and near the base of terraces. at and 
slightly above stream levels. Both hot (above mean annual air temperature) and cold (mean 
annual air temperature or below) springs occur; the cold. of course. arr much more 
numerous. The springs supply domestic ant.I irrigation water to many farms, and municipal 
water to many towns in the basin . They also account for 111ud1 of the base flow in Marsh 
Creek and in Portneuf River. 

The approximate locations or some of th!.! springs in the basin are shown in figure 7. 
Many were not visited during this n.·,nnn,iissancc and all the lot.:at ions or those shown in 
Marsh Creek valley were obtained from Twiss ( 1939). 

Yielt.ls from the different springs vary greatly. Muny springs in thi: mountainous areas 
are intermittent. !lowing only <luring thi: wettest parts or the year and deriving their 
discharge from local sources, ~hcrcas many in the lowt::r valley areas arc perennial. deriving 
their discharge from more extensivt' and distant sources. Crystal Springs (fig. 7) arc high in 

the mountains but are perennial. They provide the entin: munidpal supply for Mt.:Cammon 
and. reportt::dly. their Jischarge i!> greatest in June and kast in Fd1ruary or March. 
Numerous springs oe<.:ur in the upper valley along the nood pla in or Portneuf Ri ver from 
where the river enters Portncur Gorge to roughly 4 miles upstream . The aecumulated yid<l 
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Tnblc .. Records of weJ 15. 

Altitude: Feet. above •im seo lieve l. i to nea..ros t unth vhcrc tloteT le\lel: Pe.et below hnd•sur-face datum . 
s pl·d t leveled; whol~ nu::ibn and ?pp rox-iNte vhere ta.ken 
from topographic: ll<lP or a.lt1C1o tc,r rc•dlng . UICI Of ltQ.t~r; l - lrrlgation; H - domestic; N - lmlust ria 1: 

P • public suppl)'; S • stock; U • unused 
Dc,pt h ta .-ell: To nenest f oot belo,., l and surface: l:rrgely 

{ 1'¢CI r eported dua, some depth soundinis . R.ciurks: Log - drlller•s log a vailable ; CA. chemical ana lysts 
of wa<el' ovailob l •; yield • Tep<>rted well yield ,n wm (ga l -

Casing depth: Fee't below land .surfac~ to fir.st perfoT:itions. Lons por minute). usually obutned during i niti n l well por• 
rorsanct' te"St shortly ofter drl lling . Dnwdo,,n in feet below 

!foll finish : 0 • open ond: P - per fou tad ca.siog: 5tat-ic vote r le'\•o.l i" veJL 
X - opel\ hole. 

Aquifer: 
Q3l, 

Quoirf>d (!) where doubtful 
QuAtem uy 1>nd/or olde r alluvha, ineluJu lat• 
deposi t $ 

Qt, Qunemory travert ine 
Qb, Quat.,rnaT)' or o lder b>salt 
Ti ! , Ter tiar y Salt Lalo roniatlon 
pT , Pre-Ter ti>ry •••U..,nt2ry rocks. undlfforentioted 

I.and-
surface l>opth Cuing ti.'c l 1 W:tt tT lcv~I Pw,p Use Date o! 

lfell No. oltl tud• of well Dlmn:eter Depth flnjsh Aqulf<r Depth C..at~ H.P. of N'tdl ReN:rlt$ 
{ f eet) (feet} (inchn} C feet) (foet) Ji('.asured tr..•t~T comp lot.Ion 

6S - l8E- l4odbl ~.~so 290 lS Qol 12 . n 9-25- 611 ti .196S 

36ddc1 S,337.S M 15 I& r Qal S.03 9-ZO·bS u l9S9 OrleLnttl de;,th 
SO ft; log 

&S-39E-29cdal 5 ,JSO 4() 12 0 p Qal l . 64 10-30-68 40 !964 Log 

3ladbl S,lSO .?80 lb 10 r Qo.l , Tslt 1 . 92 9-16-68 1959 Log 

J:?bcbl S 1350 1,8 11 28 X Qal, T$l? !l. 83 9-16-68 1959 Original depth 
1?2 ft.; log; 
yl •l<I • 7S0 ii'" 
1'ith ISS-ft 
dr-avdown 

33cod S,360 34 16 0 p Qal J.SS 9,26-68 30 1966 l.og 

33d4lll S,3SO 120 12 20 p u 1963 Loi: flmdng; CA 

33dbdl S ,375 65 16 0 p Q3l 25 1966 Log 

J3ddbl S,.HS 65 16 0 p Q3l . Sl 9·=7-69 30 1963 

l 4bbbl 5,425 132 Jl 21 p ~!,Ts!? u .u 9·19-M u 1968 l,Qg; yi~ld -
40 gplll 

7S-l5E- 23clllll J ,S04 86 6 p QalV 43.63 11-16- 68 u 1960 

7S- l6E-2l4Cdl 4 ,sso S9 8 IS Clty of ln\.oa: 
CA 

Hdcbl 4 ,S40 95 12 75 195$ City of Inkom; 
yield - 1,000 
~v· with 14-ft 
dra..-do,..,.,: CA 

2Jdcc:1 4 ,540 60 12 42 p Qal :Sl.80 12· ;-60 7 .s 1937 Log; C,.; orlglna.1 
depth - 485 ft ; 
pui:,ps co<ttl Olli>l ly 

21dcc2 4 ,S40 42 8 20 r Qui 7 .s 195:S Loa: yield - 155 
~t)lll With 3. 8-ft 
dr3wdown 

7S- 38E-l loccl S,379.8 200 12 9() p Q,11 ,T• 1! 10 .tl2 9-23-68 1967 l.oe 

Uadbl s ,370 250 18 18 p J7.~ 12- 4- 68 100 19S? 

IJadbl 5,340 163 20 60 p 14 .87 10-30-63 125 1962 

IJddbL S,335 17S 45 X Qb 20.18 10-16-68 125 tog; yield • 
1,200 gpm ,.11;1, 
68- ft dnJ,1dD"11 

2lcdo.l S ,307 .0 45 16 J9 X Qol7 1.57 10- 29- 68 so 1966 

24ob:,I S,330 135 12 0 75 1960 Yie ld • l ,800 f!JlO 

24bddl S,520 132 16 Zl p Qb 4,79 10· 1648 JOO 1966 Log ; yield -
J ,ttiOO gplll vt th 
SO-ft dyawdo>rl) 

2Sabbl 5,330 . 6 1.50 Qb 21 .37 9 - 24-f>S 25 L95J Log ; yield -
1.800 fplll 
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Table ~. Rccoro5 of ~ells. (Contlnued) 

l.nr.d-
.surface Depth CasJ n& •ell Wate r level PU!Op Us..- Date of 

••ll ~o. ~ltJtude of w.i I 01a.ae::cr Oopth fin Isl> •\'1Uj£er Dept h O!!t e H. P. of "ell Remnks 
( fret) (feet ) rtnch<-'~) (f<'ot) ( feet ) me.isured W"atc~ co::rplctiOQ 

7S-38E-lib•a1 5,315 151 14 ~ Qb b.61 tu-Z9-<>a 60 0 l9S0 Lo&; y!el d 
I ,S80 ii"' with 
16-f t drowdown 

25<:ocl 5 ,320. 7 l!/1 JO ~~ (lb u.s1 10-lZ-hS 60 1965 Log 

2Sdocl St340 175 QI, i!'>.82 10-30-68 <O l.og 

26:lddl S,SlS 152 I(> Qh 19.99 10-.10-IIB 12S 195) Log; yield -
3 , 000 gpa with 
I-ft dr4vdo,.i, 

26ca~I S ,326. 7 lSO 16 29 24. 78 10-29-66 75 19S1 Held • 1,~00 
il'ffl wl th 12-f< 
dra"'-down 

26ddJl ; ,3,.ao 100• 18 IS.So 10-30-68 60 

2:7ndcl S,JSS 175 0 lo. LO JO- Z9- bS u 

3Sbadl S,33S !72 18 Qb 14 .(>" 12- 4-n ! SO 19S2 Lo11: y1old -
2,330 gpo, w1.th 
45• ft dTA'-'do'I<,'?\ 

l6abcl 5,340 188 IB 40 Qb 20.34 10-.10-68 100 19S1 Log: yield -
1,580 RP" with 
46-ft drawdown 

iS-396· Jdccl S ,3SS 44 Z2 Qb Z4.ZS 9-2!,- 68 u Or iginal dapth -
86 ft 

7dcdl 5,322.3 1, 3 lb L6 7 .38 9-1 .. -68 75 1963 

9ccdl S,330 165 18 ,. Qb ISO 19S4(!) 

9dccl 5,336 . 6 l~S In SIi X Qb 2, .ss 9-25- 68 100 Ylald - 2,000 
gpm vith 2-ft 
dl"awdown 

lOebbl 5 , 350 90 so Qb 23.54 9-26-6$ 40 !9S9 

lOacbl S,)47 .4 32 19 Qb 20.95 9-19- 68 u Or lglnnJ depth 
86 ft 

IOccJI 5 ,353.7 b8 I~ 6 Qb 36.90 10- l-68 u 1961 Orig inal d~ptl: -
77 ft; y-t.old -
60 gp,o "i th 30-ft 
drawdown 

12dcd 5 , 530. 8 S67 12 33 Qal, r,1 S.Sl 10-17-68 125 196.1 Log; yi•ld -
1 , 200 gpo, 'lrith 
90-ft drai1down 

IJ<:BOI S,49b.O 114 10 so Qal S.la 10- 3-68 30 1962 Log; well us<d 
to flOWi CUl\rtd 
In 1967, yi< Id • 
200 gplll 

l 3etto2 S .497 .4 60 10 Qa l 20 J9SS(!) 

lldbal S,SOo. I 91 16 26 Qol , Qb J9.04 10-J 8-68 30 19;4 l.og; )'ield - 500 
gpm with 50°ft 
dra.vdawn 

13dcal 5,490 37 18 Q4l ! JZ. 44 10 -18 -68 s 

13dca2 S ,490 167 IS 21 Qb 7.5 19S• Log 

13ddbl S, .&90 10 13.95 10-18-68 5 

13ddcl s ,,as.? 10.!,6 10 -18 - 68 s 
14dbc l 5 ,4lS 40 12 0 4.08 9-25- t.8 Flows somethU~$ 

!Sacbl S ,371 .4 b40 15 MO 0 46,87 9-26-68 1961 

ISbcbl S ,370 111 16 0 X Qb J 0.97 9- 1-67 u 1961 Lor 

ll>bbct S ,3 29.0 65 IS 14 X Qb 17.50 l0-l4-68 125 196? Loi 

l 7•d~l S, 330 ss 16 12 )I. Qb ts.as 9-20-68 125 19SS Yield • l ,000 gpm 
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T:n,h J. Rtconls of t,,1t1Us. (Con1 I nucdJ 

~snd-
Surf dee llopth 1:iu1nc li~ll 'fli'alcr level Puap tin D3t• of 

hell :,o. .altl-tudt- or well llta~t:er ll•ptn finu.b '4ut rtr Depth Dute 11 .P. of w~I I JteJMTk$ 
t !ecl) lieat) ( iJIChtiJ) ftc~I ( f<'i't ) m~QcSUfC.J '-'Ater ,octplet Lon 

7!>-39L-1'cbel 5,3ZS llO H 13.!tl 9-!3-66 1S l9S6 

JSdhcl ~.llO ISO JO ,. 
Qb h,68 9 .. il•b8 100 1964 Log: yle ld -

1,800 g-pol wl u, 
65--!'t. dra...-dcwn 

~Obn.1 I 5,335 t,6 18 b 2Z ._ft.7 9-:4-6~ SI) 1956 

lUbtldl s,:us 90 IS 10 s IS . IN 9-:4-1>8 JI/ 1958 

JJ.:t:i.tl S,473.J sao 8.12 10- 16-68 so Yield • 400 gpa 
wi~b : 40-ft 
dnwdown 

lJa.J.ll S.47c, , ! 118 1e 6?.94 10-lb-68 u 
:Jbd:11 S,452 .J 135 lo :n Qb,Q•J• S.7.03 10- J.t,S u )961 Log; yield -

T,:J.,. JOO gpm 

JU~obl S .J3S.(, Jo() 16 JO p Qh !>.13 10-17-!>8 t,O 1956 Loi: yield • 
I ,160 l1J"" With 
negligible dr a,, 
down: CA 

J<.cbdJ s.soo 274 16 23 Qb IS.l.45 JO- 4-68 u 
75-JOE-iScool 0.2&0 72.!2 8-10-67 

BS-38t- ke•I •S :? " 
.lccbl 149 l2 ;o p (!a l ,ls17 .?l!.31 ll· 14 -68 100 1961 Lug; yield -

I ,800 gp11 "' th 
60 - ft d rswdow,, 

IOcc•I U.2S IO-i3-68 u 

2lddbl 175 16 102.39 12- 7-68 t10 1963 

Jlhbnl 1\4 12 13 Qb 1.48 11· !3-oS 1960 

8S · 39E- ld,ull s .s~.1 207 Qb 192 .1)4 10- 4 -08 ISO 19S1 Log; yield • 
l,~00 gp,o "h" 
3• ft dTai<d01<-n: 
CJ\ 

Zdccl S.Sl7 225 197.b9 9-11-68 H Old f•n1 w~l I 

1ccbl s .. aoi 87 71.85 9-10-68 u Repor ted to con-
taln 11sodo wa t ~r-11 

~cdcl !,,l91 ~35 18 Qb.Tsl? 7S.45 9-1 t-66 s l955 Log; yield • ~00 
il"" w1r11 exees-
s i vt drawdowu 

.ldocl S,•lS Ill t, (dry) 9-11-68 II 

S•cbl s.r,6 ZbO 16 54 Ql,,Q• J•, 43,20 9- 10- 68 70 1963 Log; yield - 4~5 
T•1? ,tlth 183-ft 

d r &11down 

bdcbl 5,3SO 202 0 Qb b9.14 10-29-68 7S 1954 Log; yield - 800 
gp,a 

Sbcbl 5,lSS ll5 II> Qb 70,63 l2- t.,-0'8 II L966 Log 

8bddl S,38S Z93 18 IJ Qb .Qal1' 50 19S4 Log; yield -
Ts l 7 1,000 gJ)tl vith 

SO-ft drswdown 

9bacl 5,,414 !,00 16 110.29 9-10-68 u 1968 New we.11 : not yet 
U $ed 

9bcbl S,425 249 91.11 9-10-68 u 

10ad"1 S1S?4.8 J<S I? 200 Qb 197,SO 9-J0-~8 LOO 1967 Log; )'"ic l d -
1,s1s 8P" with 
0 . 6• ft drnvdo1<11 

1Jlcccl S,H0. 9 108 99.94 I?- l>· b8 u Old well 

1Scba1 s .•so 173 Qb 110. 10 10-2'2-68 75 Log: yu,ld -
1,350 JlPM Vlt h 
S-ft drawdown 
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Table • . Records of w~lls. (Continued) 

unu-
Surface Depth Cas,nll Itel 1 W'a1.err lev~J Pum;, u,. !>ate of 

lfell No. ~ltitude of well Diueter Oeptb f!nhh Aquifer Depth Dat e H.P. of ••ll Re..arlcs 
(feet) ( feet) (incl\~s) (fee t) ( feet ) 111eo.surcd w .. cer- completion 

8$-39E- 1b•cldl 5,41&0 290 ]2 9S Qb,Ts I? 96.26 10-24-68 100 1%7 Log 

lbeadl s,•3s S7S 14 100 Qb,Q•l?. 69 . 66 12- 6-6& u 1968 N~ well ; not 
Ts!?, pT yet U5ed 

2laaal 5 ,430 Z75 18 II 0 Qb 1954 Mell "'°'' never 
used; plugged 
a t 38 ft 

22abbl s,:zo 111 · 82.89 11-13-68 25 p 1909(?) t~rgency use 
!or city of 
Banc-roft; CA 

22bacl 5,425 185 Qb 84 .68 8-30-67 30 p L935 Cl ty o f Boncroft 
supply ; yield • 
300 gpn, with o.z. 
ft dr.awdo"Wtt ; CA 

27•cb l S,460 lSS l& )4 X Qb ,Qa1•, 107.97 L2 -6°68 u L954 Log; yi eld • 300 
Tsl? gp111 With 45. ft 

drawdown 

l4add l S , 440 170 16 20 Qb 83.!9 11- 12-6& 130 l967 Log; ylold • 
l,8S0 gpm wjth 
I-ft drawdo>m 

8S-40E- Sec.c t S, 596.2 240 20 Qb J9S. 78 10- -1-63 u 

Sdtxll 5 , 638.5 265 6 lil Qb s 1969 Se"' well; not 
yet used 

Uxkbl S,S4S 247 18 150 Qb,Qalt, 63.80 8-30-67 u 1957 Log; y1•ld • 610 
Tsl? gpm "'ith !SO.ft 

drowdown 

21daaJ 5,S08 175 16 97 0 Qb,Q>I? 7 1.66 10 - 19-68 250 1967 Log; yield -
or Tslf 2,288 BP"' wht, 

73- ft dtawdown 

9S-36E• 2ddc l 4,725 75 6 p Qb ,Qa l1 28.l9 12- 3-68 N 1961 Lo&; yield - :o 
gpm with negli• 
glble drllWdoim; CA 

9S-38E- .!Oaad 103 6 S9.ll 10-21- 68 u Old well 

20:idcl 4S 8 AS Qb,Qal? N L963 Log; yield - 20 
el"" wi t h 2-ft 
drawdown 

20ccdl 66 12 31 .44 10-Z 1-{)8 JO 

ZOcbal 50 so Qal 14.45 12- 7-68 H 1962 Log; yield - 20 
#PIil with S•ft 
d.J-awdo,m; c afe 
woll; CA 

20dbb l 39 10 9.17 12- 7-68 11 Motel ~•11 

2lbbbl 2S0 16 180 Qb,Qal?. 88.99 u .. 7-68 100 1963 Log 
pT 

Zlcdb l a 69.20 )2- 7- 68 u J968 New well i not 
yet used 

9S-39E- Zebel 5,480.3 96 6 Qll? 8S. "! JO. 7-68 u 

2ddb l 5,495 132 12 11 Ob so 19S3 1.og; yi< Id -
l , 350 lJ>UI >ti ti\ 
noghglbl• 
draw down 

9a.udl S,483.S 84 6 60 . 09 10- 7-68 ., H Old w•ll; CA 

!Odddl 5,475.4 91 6 Qbr 57 . 04 IZ• 6-1>6 H 

llcbcl 5,480 6 Ql>1 l>J.46 8-2S-67 u 

LJdbbl S,485 l7S 16 60 X Qb 62.11 10-31-68 200 1967 Log 

l4cdc.l S,•85 Qb! 63.06 ll- l 2- 6S " Ii 

!Sada! S ,495 .4 150 l2 i QI,• 110.80 10-19-67 t, Ii 
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Toblo 4. R.ccord.:. or wr t 1,. (Coot I nucd) 

~nd-
sur-face Depth Ca.stng lle l l hater leYt•l Puc,p u,e Dot e of 

lleJJ No . •l t.l twit Of Well 0.umetcr Dept.Ji rt nish AtlU.llC'T Depll1 Oat~ 11.P. of well Remarks 
(feet) (fe~q (lnclws i (f•et) ( fe~t) neiasurttl water compl.,tlon 

9S-39E-lt.•da1 S ,486.• s l " 29~ 22 12- 6-6S 3/4 H Old 1<ell; CA 

9S-40E- 4cdd I 5,576.0 200 157 p Qb UC>.~S I!- o- 6~ II l96ol CA 

7cccl S ,507 .9 150 Qb• $2.00 8-25-b- Old well 

18d~1 S,S2S J~O I~ ~4 1• Qb , 2.00 10-31-bS 100 ]954 Log; yiold -
l ,J•O gpm with 
!l· It dr>wdo,,-n 

IOS-36£- 4cdb J 10.09 l0-29-68 JO 

~dccl lZO 16 b9 p Qal 31.0l 10-?9•68 40 1963 Log; rie ld • 700 
!IP" 

Sd<ldl 11«. 16 I IS p Qnl,Ts1 ? 64 . 35 10-29-68 1966 Log; yield • A50 
IWAI l<lth 200-ft 
d-rawdO'Wtl 

9d,ib l 75 

ISbcbl 230 12 90 p Qal~.Tsl! 125 1961 Log; )"icld • 
1,350 llP" with 
6- ft clravdown 

Zlaba l zss w ISO r 0:11 1,Tsl " H8 . •o 10-29-68 zoo 196S Log; yield • 
'2 ,600 gp11 wlth 
178-ft draxdown 

l6bccl n Qal {dry) 10-ZS-o! 

36cna I 232 ZIS 0 Qol? ,Ts l ? 1!162 t..og; flow• 

IOS-176- 7cbcl 400(!) 0 (flow) 12- l - 68 s Old well d vater 
temp. 19 C; CA 

l.!oobl 4,735 S8S Qd?,ToU IJ . ll 11-JJ-68 2S 19S8 Log; £101ted •hon 
drilled; vil l age 
of Arimo SUJ)fllY 

4dadl 5,000 312 16 35 p Q~l T,Tsl ? l . 3S 10- 28-68 JS 1961 Log; yteld • •so 
gpll with 155-[t 
drawdo.m 

Sobbl 445 16 JO I' 15.15 10-28-68 30 1962(•) 

t<bddl 4 ,82~ 109 ll> •9 p Qol JS.18 10-Z5-68 30 1954 

&:bbl J .799 H Lo 23 I' 22.47 10-24 -68 125 1964 

16bbbl J .84] 65 16 ll. 24 10-2J -68 u 

17bdbl 4,8~8 42 J2 Qal? 33. l!\ 10-lJ,t,8 so bug w~l 1 

18odb I 4,811 28.ll 10-22 -bJI so 1963 

J8bcdl A .i91 so l6 ll l' Qal 25 1954 Log; yield -
J ,680 g,pm with 
8-ft dr~wdown 

20ubl .t,82! .'51 6 J(> 42 p Qal.Tsl ? 30 , :,5 9-27-68 JOO 1966 l.oa; yiel d - 7S0 
gpa with 80-ft 
drowdown 

2 labal 4,864 II> 30 

? laba2 4,86:, 16 p 30 

23caol S,005 l8S 20 r 75 l9S3 

23cocl 4,970 2~ 7 18 p 37 .411 9-20-b& LOO 1962 

26cbal 4 ,9lS lJ9 la so p Qal 60 1961 Loe; yield • 
1,200 Kl"' With 
160-ft drawdown 

27cebl 4,eoo 08 10 .w r Q:11 31. 77 9-lS-C,S ~o 1961 Log; ylold • 
32S gpa "ith 
60-ft dra><down 

27ddbl 4,895 177 18 97 p Q:11 44 .?5 12· 2-68 1>0 p 1959 Log; yield • 300 
gpm with 108-ft 
dl'31tdo..-n ; cl ty of 
oo,,ney supp ly ; CA 
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Table 4. Skcords. of wells. (COntinued} 

Land• 
Surf~co Depth Cosing ·~ll Wotor levul PUii)> use Date of 

Woll No. altitude of well 01ueter llcoth finish l\qui{cr Depth Oat.- H.r. of ·•ell Romark.s 
(feet) (feet) (1ochc£J (f~et) (feet) 11\t!llSUTCd water completion 

IOS - :17E-28obdl ~,855 n1 lo 42 Q:'1,T•H 33.lo 9-l7 -t>8 75 l965 Log: yield -
1,200 gp11 "1th 
I • ft dnwdown 

l8dacl 4,8Sl 180 18 ?S.27 9-16-bS so 1953 

l1S0 37E0 33c031 4,822 Z.18 le 75 Qal IS 1961 Log; y-le ld • 
I , 350 gpa> wllh 
37-ft drawdwn 

33cdal 4,608 lb2 IO so Qu i 4S.S8 9-25-c,S 75 1959 Log; yield • 780 
g11m 11lth 30-ft 
draw down 

l4dcdl 4,860 ISO JlJ .40 JO-Zl-68 H 

l2S- 36E-l4aJdl 4,990 150 13S Qnl 109.96 l0-24-t,8 u l95S Log 

l l5-37F.- 3.loal 4,77S 12 IS 

4budl 4,80Z l08 16 60 Q•l 100 1967 Log; yi.eld · 
l,000!ll"""ith 
180-ft dro11do,,'D 

5dtd ~.,so ZS.IS 9-24-1>8 50 

IObtal 4,808 225 16 59 Qol l!.74 9- ?4 - t>S 15 1966 Log; yield - 700 
gpia wlth U4-ft 
drawdown 
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from those springs is included in the river gain between misceUaneous measurement s ites 7 
and 8 and site 9 (fig. 9). On October 23, 1968, the gain in river flow in th at reach. clue 
wholly to ground - water d ischarge, was about 66 cfs (cubic feet per second) . It was about 

76 cfs in December 1968. 

The major hot springs in the basin are Downata and Lava H ot Springs. Downata Ho t 

Spring, a recreational s ite, is located in the SW%. sec. 12, T. 12 S. , R. 37 E. Twiss ( 1939, p. 
20) sta ted that the spring has a constant now of abo ut 2 cfs, and postulated that th e water 
obtains its heat from depth . percolating almost 2,500 feet into the Salt Lake Formation 

before it returns to the surface. Lava Hot Springs includes a number of hot springs in secs. 
--------2 .... 1 ~a-ntl 22. T. 9 S .. R. 38 E. , wh{).se-watei:-is--~cr-eat-k>-nal- s~t-e-ai1d- hea+th-s.pa------­

Steam s and others ( 1938, p. 171) discussed these springs in some detail and estima ted their 
total flow at about 3 cfs. Chemical analyses of water from a number of the springs 
mentioned above are included in table 3. 

Surface Wate r 

There are fou r contfouous- record gaging stations measuring stream discharge in the 
basin three on the Portneuf River .ind o ne on Ma rsh Creek. The locations of these statio ns 

and the basin drainage system are shown in figure 9. Also shown is the loca tion of the gaging 
station on the Po rtne ur River at Pocate llo which , alt hough o utsid e the .area stud ied. 
produces a record that is important t o understanding the hydrology of the basin . Historic 
data are included in boxes near the location o f the lo ng- term record stations shown. Two 
stations, Portncuf River near Pebble and Portneuf River at Lava Hot Springs, were inst alled 
in the fal l o f 1968: therefore . these short records did not provide an adequate base from 
which meaningful streamOow characteristics cou ld be derived. 

Figure 10 shows annual and month ly mean discharges at three long- tenn gagi ng 
________ ...,s.L<ta.,t ..... io~nS-The._peciocl 19 5 5 (liLw.as...used :is a basis far conip.a.risOll-b.ecaus .... e_.t .... b"'a .... 1 ... is.,_..t..,_Ju.._' _.t...,o,~·'"--------­

period o f record for the station a t McCammo n. Because the r~c.:o rds were not adjustt>d for 
irrigation diversions o r reservoir sto rage, the discharges as shown are act ual. T he graphs of 
annual mean dischargt>s al the comparative stations stay somewha t parallel to one another. 
Variation in magnitude of the a nnual mean discharges is largdy caused by climatic changes . 
However, correlat ion of monthly mean discharges between stations is quite poo r, especially 
during the summer period of June through September when th e discharge a1 PocatelJo falls 
appreciably below the discharge at Topaz. la rgely because of irrigation d iversions from the 
Portneuf River below the Topaz gaging station . 

figure 11 shows flow- durat1on curves tor the three long- term record stations. I he 
curves, as compiled , show the long- period distribu tion of discharge without regard to the 
chro nological° sequence of d ischarge. T he cu rves obscure the effects of years of high or low 
djscharge as well as seasonal variations with in the year. Because the discharge records used 
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FIGURE 9.-- Map of the stream drainage system, location of measuring 
sites, and selected stream discharge data , Portneuf River basin , 
Idaho. 
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to compile the curves have not been adjusted for diversions or reservoir storage, the curves 
reflect discharge conditions under past levels of streamflow and irrigation development. The 
curves indicate that 50 percent of the time, the mean monthly discharge at Topaz, 
McCammon, and Pocatello can be expected to equal or · exceed 170, 69, and 228 cfs, 
respectively. The decline in the curve for Pocatello below 220 cfs is due primarily to 
irrigation diversions upstream. 

The curves shown in figures 12, 13 . 14 represent characteristics of flow of the 
Portneuf River at Topaz during the irrigation season, May l to September 30, only. The 
curves are based on the streaniflow record for the period 1913- 15. 1920- 68, and are 
appHcable so long as hydrologic conditions upstream from the Topaz station are not altered 
appreciably . 

Figure 12 is a flow- duration curve of the mean daily djscharge for the irrigation 
season. Jt may be used to determine the chance that a specified mean daily flow would be 
exceeded during that period. For example, the curve shows that for the period of record a 
mean daily flow of 200 cfs (cubic feet per second) has been exceeded 54 percent of the time 
during the irrigation season. 

The low-flow frequency curves shown in figure 13 and the high- flow frequency 
curves in figure 14 were computed using the log- Pearson type Ill procedure whereby 
logarithms of the flow data are used to determine the Pearson type Ill cumulative density 
curve that best fits the data. Figure 13 is useful to determine the chance that the low-flow 
during a period of time will be less than a given mean discharge. For example, a mean 
discharge of 100 cfs for any 30-day period of low flow may be expected to occur once in 
about 7.2 years, and that the same mean discharge during a I-day period may be expected 
to occur once in about 3.3 years. 

Figure 14 indicates the chance that the high flow for a period of time will be greater 
than a given mean discharge. Thus, a high- flow mean discharge of 500 cfs for a 60-day 
period can be expected to occur once in about 45 years, and a I - day mean discharge of 500 
cfs may be expected to occur once in about 4 .5 years. 

During this study 19 miscellaneous stream-gaging sites were measured at different 
times to establish a basis for a better understanding of the stream system in the basin. Figure 
9 shows the locations of these sites. Instantaneous discharge measurements taken at tJ1e 
miscellaneous sites in December 1968 and recorder station measurements for the same 
period are shown in small boxes near each site in the figure. The discharges measured during 
that period are believed to represent base-flow conditions in the basin. Relative gains in 
flow in different reaches of the streams are shown by these measurements. For example. the 
gain in discharge of the Po.rtneuf River between sites 7 and 8 and gaging station Portneuf 
River near Pebble was 38.4 cfs minus 4.3 cfs and 5.6 cfs or 28.5 cfs. Similarly , the gain in 
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during irrigation season (May 1 to September 30). 
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thal 1.:,rnsed :it:ven; damagl', particularl> in till' towns nf Bancroft and Lava Hu t Spring:... A 

tksi:ription or tha t llood in 1he Purl neuf Riwr basin :ind in ~ou thnn Idaho :ind 11ortl11.·a:-.tnn 
Nl·vada is giwn in a rt·p<Ht h) Thorna:.. and L1111kl.! ( llJ()~ l. 

Fi!!llfl' 15 i~ .i tl ()l>d frl·q11t·11ry l.'11r.•e for th t· Portneur Kiw r al -, opaz. compul\'d by 

lhl' 1t1g Pearson 1ypl' Ill 1t1L· thod . l11 krp rl' ta t1on of lhe l'ltrw b. 1nd il.'ated hy th l' note 
rercrn11Jl I n the point what' th l' 10 yl'a r linl' crosws th1..• cu rve nn Lhl' gniph . Th1.' r1..· la ti "d ) 
lb l. ll'rt h:m d !11..'gll ll'lll o l til l' ni rw n·prt·:-.1.·nts annu:il p1.·:1J... di~c h:irges th a t nwy b1..· 1.·xpl'ctcd 
to occur as u r1.•:..ult 01· normal s1ww1111..•l t runon ..:<, 11J11 ion:.. above T npaz. f h1.• .sl1.'L'P­
riglt1 h;.md ... q,iment 0 1· the l'll rw i:.. dl'li1wd by llc)()d:-. tha t 1>rl'urn·d during unusual winll·r 
l.'oncl itions whe n fm1,1.·n ~round . rain ra il. :1110 warn, tem pl'ra tures rcsl1lt ed in l' · t:1.'"'ISive 
amount s or overland runoff. Man y mor,· ye.,rs o f reconl arl' nl'edl'd to define hl'lll'r thl' 
riµh t hand part cir llw 1..·urw. 

A knowktlgl' of tile magnitudL' and freq ut'nt·y ol" l'lonlb lllal may bt· l''<p1.•..:ted to 

tll.:1:ur is l'ssl'11lial f l>r 1111.: 1ksig11 or hridgl·:... 1.:ulvl'rl :... d am :... or 11 lh l'r slru1: lun•:.. that Ill .I} lw 
affl't:tl'd by lloous. ,111d 1\ir llnnd pl.till dl'vdopmt:nl. 

QU A LITY OF WATER 

Analyses ol 10 l,!l'Oll lld wa in .... 1r11p h.·, co llce!l'd as a p:,rt of this study and nu1111:rous 

o ther ana lySl':-. of holh su rfa1.:L' anJ ~n_i unJ w.ilL·rs matll' pri()r 111 thi:, study are li :.. IL'd in 1:ibk 

3. A :,l' k ..:t1.·d llllllllwr or lh l':,1.· .,n :tl yS\0
', ar1.· dl.'pil.'tt!d :I\ patlCflh I Stiff. I 1)5 11 and arl' plo t 11.·d 

1n figurl' 1 n 111..·:ir tlwir poinh ur colk·\·11011. () i,,oJ\'l·d rninl'ral cu11cl'n t ra t i1.m:- ar1.· :..hm\ 11 hy 

till' p:llll'rns in 11111lil'quivakn1s pt·r l1t1.·r tine/I). A milliL·q uivuknt per litn i::-. un1.· 
one thousandth or :.i 1111i1 d1c:111ical l'Ornhining w1..·igh1 or a nu,-,1i111i.:111 in a lill' r o l wa ter. 
:111d 11 may lw l>b tai1h•d hy dividing the co111.·c 11 tra1ion 1,r 1h1..• cn11:-lilu1..·11t 111 111ill1gra111s lh'r 

litl'r hy Lill' 1.·l11:111i1.·al n>111b111i11g \H·ight .,r 1h1.· c.:011-..ii1u1.·111. Tlw pa t lt'n,.., provitk u vi:,uul 
method ror rapiu ly tk11.-rmi11111g. .... i111il.1rt1il'., o r dis:-1111ilantil':- in lhl' cl11.:1nical dwr:11.'tl·r nt' 
wutl'r sampks c:ollectL"d ut dirt'erl'nl places or limes. 

Examination or the wai n ana lysis data in r:ihll' 3 :111<.l ligu1 c I Ci show, Ill.it till· 
prl'<lominan l wakr in the hasin is or lilt· c:ikium hk.i rhonatl' 1ype. Sotli um btt·arhnna te 
v. atc:r oceurs in th l' L1vil I lot Spril1!!"- and 111 llowin!,! Wl'II I OS 37 1· 7chc I . wh ich probably 
is rcprl'sen1.itiv1..· ur th1· other war111 \\;111.·r flowi ng wl'lb listl·d in tabk ~- The signili canc1.· or 
Ille prcdominalll'l' lll. :..ndium i11 the warm anJ ltot \o\·a ll'r', is not knnwn. L"spct:i.t ll y a~ sodium 
i-- 1101 rrev;1knl in ti ll' l)ow rwt;l I lot Spring wate r. ( )<>wn :it~I w:11e r dil'fa ... rurth1..·r. ror (k:-pik 
it:.. dvv:1t1..·d lt·t11pl'ratur1.• (4H° CL ii i~ a1110 11g thl' lt:;l\t 111i11t·rali/.\.'U wa ll'!':, in thl' ha ... in. 

Watl'r in wdl l)S 401· 4,.:dd I i~ of thL' 111agnt·:-.i11111 h11.·arho11ak typ..: . Ma!,!lll':-.iu111 

bil",1rhona11.· wakr .11 ... ,1 ',l'l'llt:, Ill 1\rt·vail c.i:-, t or Soda Sprin!! llills I ll !ht· vkini ly or Sod ;i 
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Creek and in central Gem Valley, south of the ground-water divide (N. P. Dion , Oral 
commun .. 1969). 

The value of pattern comparisons in deciphering ground-wate r flow is shown by the 
patterns for wells 7S- 39E- 30aab I. 8S- 39E- ldad 1, and 9S- 40E-4cdd 1. Water in these 
wells is from the basalt aquifer and, except for Lava Hot Springs, is mo re mineralized than 
any of the other waters shown in figure 16. l n accordance with the statements on direction 
of ground - water flow on page 18 , the analyses indicate that the water apparently moves 
downvalley to the discharge point at the Hansen spring (NWY.iNWY.iNEY.i sec. 25, T. 7 S. , R 
38 E.) . The water at the spring is less mineralized. probably having been mixed with water 
from the alluvial aquifer in the northern part of the valley. The mixtu re at the spring results 
in a magnesium calcium bicarbonate type water. Similar water, but of lesser mineralization, 
was found upon analysis of water from the Portneuf Rjver near Pebble. The lower level of 
mineralization at this point is caused by dil ution of the ground- water discharge with 
reservoir outflow. The ground - water similarities continue on downgradient in wells 
9S-38E- 20dcaJ and 9S- 36E- 2ddc l and beyond. 

The surface- water analyses shown in table 3 and in figure I 6 represent water samples 
colJected at a particular time; they should not be considered representative of all st ream flow 
past the sampling sites shown. Time and volume of discharge must be t aken into account 
when sampling a stream. For example, the analysis of Rapid Creek near Inkom is very low in 
dissolved solids largely because t he sample was taken in April when snowmelt accounted for 
most of the discharge. Had the sample been taken during a period of base now, the 
concentration of dissolved solids would have been greater. 

The analyses listed in table 3 indicate that fo r human consumption no chemically 
'·bad'. water has been detected in any of the wells, springs, or streams sampled. The 
dissolved soHds in some of the waters exceed the 500 mg/I limit recommended for use by 
the U.S. Public Health Service ( 1962) but the excess is not critical. Some of the waters have 
pH values of more than 8.0 and may be considered as slightly alkaline, but they are. 
nevertheless, potable. Most of the waters listed are hard. Trace- element studies have not 
been made, but there is presently no reason to suspect that deleterious concentrations of 
trace constituents occur. 

Figure 17 (U.S. Salinity Laboratory Staff, 1954) shows the suitability of the different 
waters for irrigation use. The samples are numbered as shown in the "salinity diagram 
number·· column in table 3. The classifications on the diagram are based on specific 
conductance and on SAR (sodium - adsorption ratio). SAR ;;;: Na+ ca++ + Mg++. in which 

2 
the concentrations are expressed in milliequivalents per liter. Values for 24 samples of water 

are plotted 011 the diagram as shown. All samples plotted fall within the SI, low sodium 
water, classification. SI water can be used on most soils with little danger of development of 
h:mnfu) levels of exchangeable sodium, except perhaps when used fo r sodium-sensitive 
crops (Wilcox , 1955 , p. 10). 
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Mo::;t o l the samples plo1ted lulJ w1thm the C'.2 and C'J clt1ss1I 1cut1ons. med iu m um! 
high sa li nity waters. rnspectively. C2 water c.:an be used if a modcrn te amount of' leaching 
occurs. Plants with moderate sa il to lerance 1..·an be grown in most place~ witho ut special 
practic.:c.:s of sal init y c.:on rrol. C'3 watt.:r shou ld not bt· ust·<l on soils with rcstricrccl drainage. 
Even with auequatc drainage. special management for s<1 linity control may be rcquin.:d. and 
only plan ts with good salt tolerance should he grown. 

-S"E-t>rw.itTE0 --------------------

The mujor use or water in the basin is for irrigaliun. fo llowed by munic.:ip..11. indu~lrial. 
domestic:. and stot:k ust·: but no t necessarily in lll:.i t ort.kr. There are roughly 33.500 acres or 
irrigakd farm land , six munil:ip;,ilitil'S th ;,i t have puhlic water su pplies, ant.I one inuust ri ul 
plant that uses an appn:t:iable amoun t of watn. No estinwte was made during this stud y o f 
the use of water by the fam1 popu la tion or by livestock. 

Ground Water lrri~a tio n 

An attempt was made to tanvass all 1111: i rrigation wells in the basin . Table 4 conta ins 
tlata on th t' 148 we lls visited for tl1is study . Eighty six of tlwse wells are used for irriga tion 
purposes; the remainde r a rc usctl citht'r for domestic, stock. industrial. or pub lic supply 
purposes. or are unc1sed . The well in the upp~r vallt:y above T npuz range in depth f rom 32 
to 640 feel aml have a median depth or 150 fee t bt:low land surface . The wells in the lower 

--------:,i++ey-ee-lew--+e~a-&-FaR-gt'--i-fl-d~:i--~i:e-!-fl...J.2-.~~'*-'-1-<ln~~i.an-J~ptl1 of I 68-i:cc.t1-------­

hclow land surface. 

Most or the wdl owners visitctl w1.TC a~kl·d to estima te the amount of ground water 
pumped for irrigation and the acn:agc on whil:h gro unu water was used. The geographic 
location o f the ncn~age irrigated hy ground water is show n in ligurc 18. and est imates of 
total pumpage are given be low. For convenience. the estimates of purn pagc arc to talkd 
separately for thosl' lands ups tre..1m from Topal and th ose l;mds downstream from Topaz. 

--------- -1..._0._....e.,..st<+i "'t11._.a .... t ... es-ttre-t11'>-t)rox i m u-t-i-e-ttS-<tt·l·tl- t:lw-l-a-F1*1-ewiwrs who a-I so have su Fface-wa-t-U-f.i.g.hi+h,,_: --------
111 c1 y interchange the use or ,;urfnc.:e anJ grouiid water on those lands that a re shown as 
··irrigated hy ground wakr" in ''igurc 18. T lwt is. during a year of abum.lan! strcamllow. 
thl·y may p11m 11 less grou nd wa le, tlwn they w >tll, ' during a year of dd'icknt strcamtlow. 

-----------'='-11-CSL.u.a d 9 SQQ_· ,'rt", abow Iap:12 is irrigah'd in whole or in part with ground 
w: ter. The.: to u J nount c r w:1ter pumped du1ing the irrigation season is about 20.800 
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acre feet. This amounts to about 2 .2 acre - feet pumped per acre. It is estimated. using the 
me thod of Jensen anJ Criddle ( 1952) and the 1964 Census of Agriculture Preli minary 

Reports for Bannock and Carihou Counties (U .S. Burl'au or the Census. 1966). tha t the 
average consumpt ive crop use in the basin is 1.4 acre - feet per aae per irriga t ion season. and 
that the average consumptive irrigation requirement (consumptive crop use minus seasonal 
precipitation) is I . I acre - feet per acre. Therefo re. about 50 percent of the total pumpage is 
consumed by crops: a la rge part of the remainder seeps into the subsurface to return to the 
aquifers. It is not known how much. if any. of the excess pumpage runs d irectly ove rland to 

the st reams. Net pumpage fo r irrigation above Topaz is estimated to be I 0,400 acre feet 
per season. 

Below Topaz 

An esti mated 4 ,000 acres be low Topaz is irrigated in whok or in part with grou n<l 
water. The to tal amou nt of water pumped per irrigatio n season is about 9.200 acre- feet. or 
about 2.3 acre - feet per acre. Because pumpagc data we re 1.icking in this part of the basin. 
the ave rage amo unl or wate r pumped per acre irrigated was <lcrived from estimates obtained 
from IO fa rms in Marsh Creek valley. T he aw rage consumpt ive use and the consumpt ive 
irrigation requirl'!mcn t are simi lar to those above Topaz. thus an estima tec.l 48 pen;e nt of the 

pumpage be low Topaz is consumed by crops. Therefore, net pumpage be low Topaz is about 
4.400 acre · fee t per season. 

T he total seasonal net pumpage for the e ntire basin is roughly 14,800 a1.:re - fetit and 
the total gross pumpage is rough ly 30.000 acre - feet. The above p um pagc figures art: general 
seasonal est imates and will vary from year tu year depending o n d ima tc and . if present 
trends o f gro und water <.levclopme,nt 1.:ontinuc. the pumpage will probably increase . 

Surface - Wakr Irrigation 

or the approx imate total of 33,500 acres of irrigated land in the basin. abo ut 20.000 
acn.:s are irrigated solely with surface water. In addition. an unknown hut probably sma ll 
part of the 13.500 acres irrigated with ground wattr is also supplied partly wi.th surface 
water. T he scope or th is reconnaissance tl id 1101 indud~ c.letaikd mapping or the 
surface wate r irrigated ,11.:rcagl' . but tilt: g('l'l'rali:t.cc.l location of surfact' - w.tll!r irrigatt:c.l 
lands as compiled large ly by the U.S. Soil Consnva tion Savice b shown in ligw c 18. 

The m 1jor sources of the surface water arc Portncuf H .ver :mu M:.trsh Creek. their 
tributa ries, ;: 1c.l impo rted wa tn fr :im Bear River. Total rrs,:rvoir storage capacity in the 
ha, n is ah 1 ,1 25.:? ,() acre ff' l'I The loc:1(011 a11d c;1ral'i t il' ... of Portnc, ·. :iawkins. :.1nd 

Cl· sterficl, {cscry, rs. the 1 >11ly ~igni icant si.or.ige l'acilitie ':l in the basin. a 1J or some of the 
la· .: r canal ire she .vn in fi! UJ e <>. 
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Quantitative evaluation of the amounl of ~ ater distributed by the surface- water 
irrigation system as it is presen tl y establi shed is difficult. There is a serious lack of (I) 
sui table da ily distri bution records. (2) gage-height readings in Portneuf Reservo ir. (3) 

records of in flow to and ou tnow from the reservoir. and (4) measuring devices for obtaining 
inflow and outflow records. Further. the gagi ng stations at the heads of the canals below 
Topaz are poorly placed and their records are affo.:ted by adverse conditions in the canals. 
Woodward ( 1956, p. 18) noted these deficiencies, and since that report a Parshall flume was 
constructed in the outle t chan nel below the Portneuf Reservoir to ob tain better outflo w 
records. 

Despite the la~k o f data an Jttempt was made to approximate the amount of surfat:e 
water used for irrigation in the basin. The Watcrmaster's Report ror Water Distric t 17. 
govern ing the distribution of Portneuf River water. shows that for the period June I to 
September 15. 1967, about 77.300 acre- feet of water was distributed from the Portneuf 
River anti other streams in the distril:t (Marsh Creek and its tributaries are no t part o f 
District 17 )- 30,400 acre-feet was distributed above Topaz and 46,900 acre-feet was 
distributed be low Topaz. Any diversions prio r to June I or later than September 15 were 
not recorded. The average discharge of the Portneuf River a t Topaz for the period 1920 - 68 
between June 1 and Sep tem ber 15 was about 41 .500 acre- feet. The average discharge for 
the same period in 1967 was abo ut 1,000 a~re- feet more than the long- term average; 
thcrefort.:, the quantity o l wa ter availab le for d1stnbut1on 111 1967 was somewhat above 
nonnal. 

Jn add ition . estimates were obtained for d istribution from the Bear River system to 
the West Branch and Soda Canals. Flow in lhose canals totalled about 14,000 acre- fee t. 
Thus. the amount o f surfatl' water distributed from a ll major sources of water is probably at 
least 91.300 acre- feet per irrigu tio n season. Assuming that the to tal irriga ted land is 20.000 
a1.:res. then about 4.6 ac re feet o f water per acre is distributed, but that figu re is deceptive 
for there is probub ly at h:Jst 30 percent loss in the d istribution c.:anals. Perhaps, on the 
uvcrage, abou t 3 ut:r~ feet per ane is i.!Vai lablc at the farm headg:.i tes. 

The ahove c~ilrnlations are wry rough approximatio ns. Because tlistribution data an: 
lacking. bet:cr ddcrminations cannot be matl l' at this time ; however. the approximatio ns <lo 
give an ideu as to the magni1u k o f the surface- water irrigation system and the amount of 
wate r used. 

Muniripal and Ind 1strial Suppl es 

Tabk 5 lisls selec ted .l:ra •.> 1 six rnun i{:i· ,nl supply:..) ~l,:ms. The anmtal- use data in 
tl ·L' tahlc Wt·,-. 0hta ined fr ,• 1 IH University 1tf Idaho Wahr Resou rces l{csearch Institute 

( >68, p. l q •,9 1 ). Tht· ud1t: r lala wcrl' .ic,1uired from PL'rsons directly or indirect ly 
n po11sih,1.· ru · tl tc water s 1pr, I) i 1 ,::1d1 muni ·ip:1Uty. 
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The Idaho Portland Cement Co111pany plant at Inkom is the only large incJustrial user 

of water in the basin. The plant has two main wells, al least one of which is pumped at all 

t ime throughou t the year. Total annual pumpage is about 470 acre-feet ( l 53 mi llion 

gallons) . Of that, ahnul 40 a<.:re-feet ( 13 m illion gallons) is used consumptively in kilns. 

Most o f the remainder cin;u latcs through the plant and is discharged into the river. 

I NTERRELATION OF SU RFACE AND GROUND WATER 

/\ND THE EFFECTS OF PUMPI NG WELLS 

Since about I 951. the quant ity of ground wat er pumped for irrigation hus grown 

from an almost negli!_!ible amo unt to ahout 30,000 acre feet per irrigation season. This is 
about o ne thi rd as much as the tota l quantity or surfan: wakr us~·d for irrigation in the 

basin . The US\! of ground watt:r continm·s to grow as more anJ more t1 rm owners art' t11rnin1?­

to irrigation from ground water and giving up dry farming practices . Also. they arc using 

increasing amounts of ground water to rep lace or supplement unpredic..:table surlal..'I.' watl.'r 

supplies. As a result or this im;reased use of ground water. questions have arisen concnning 

the effects of ground water withdrawals on the now of s treams and how thesL' clTl'clS can 
be appraised . 

During this stuJy. attempts wen! made through use or historical records lo determine 

if any changes h at.I occurred in st rl'arnnow as a result of g ro und water withdrawals in tht: 

upper valley. Severa1 means of identi fying possib le change. were trieu. but in nearly a ll cases 

the data and records uvailaok wen: too meager or too ... hort to allow meaningful an.1 ly,,,is. 

Comparison or the average annual discharge of thl' Purtneur River at Topal wi th 

precipitat ion records at Poca tello and Grace revealed no Jefinitt: indication of a redudion in 

llow that might be caused by ground water pumping in the upper valley. Chang1cs in the 

stor:.1ge capacity and opcrationul prol..'t.'dures for Portm•ur Reservoir. coupled with an 

alll'ndant change in lht irrigation distribution pattern also pri.!cluded use of most 

aver,1ge now datH as :.1n indication of change in the outllow rrom tht:· upper valley . 

An attt>mpt was made to 111~:.1surc possible l'ffed:-. ()I' pumping on stn:aml'fow by 

monitoring tht: d1angc in ground - water discharge to the Portneuf River hl·t,wcn 
mis..:ellaneous measurement silcs 7 anti 8, and site 9 (fig.')) . However. repeated monitoring 

of these sites show~·d no conclusive indication of n:dudion of ground - wate r disl.'harge 

attributable to pumping. As might be expedcd , tlu:rc are many factors other than pumping 

that innuencc the intcrdwnge bL'lwcen ground water and surfat:e water in the uppt•r basin . 
Some of the more important arc inc.:rc.!ascd evapotranspiration by growing crops, changing 

locations and ti111i11g of recharge from surf,H.:e- water irrigation applications. and the very 
slow adjustment or ground water levels to withdrawals from an aquifer with largt.: sh)rage 

c.:apacity. The data colit'de<l from the monitoring suggest that if pumping has any effed 

upon the streum llow. the lag in grounJ wate r kvcl l.'hang1..·s probably causes the effect to 
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occur after the irrigation season when streamllow monito ring at the 1niscellancous 
measurement sites is d isconti nued . Detai led records and measurement o f these and other 
factors must be made over a period or at least one full year before any judgment may be 
made as to lhe potential effe,t of ground- wate r pumping upon streamllow. 

RECOMMENDATIONS FOR FUTURE STUDIES 

Although some quantitative data are contained in this report, they are based on a 
mini.mum time fo r analysis: and , a~ in all reconnaissance studies, the results can benefit by 
the collection of add itional da ta. Thus. futu re work nel'ded 10 make a comprehensive study 

would include elabora tion on somt: of the topics described herein and the acquisition and 
interpre ta tion of new data. Major items on whic h future work should focus are (I) a water 
budge t. (2) hydrologiL: mapping. (3 ) hydrology o f aquifers. (4) the irrigation system, (5) 

geologic mapping, and (6) special problems 

Wate r Budge t 

A firm water budge t wou ld be ht:lpf'ul in making a quantit;il ivc evaluation of the 
water resources in the basin . Tht' elements 111 a wate r budge t are total inflow to an<l total 
outflow from the basin. Those elements must be balanced. ta king into account changes in 
storage. Inflow includes precipitation on and underflow and importation into the basin. 
Outflow includes evapo transpirotion within the basin. and exporta tion, streamflow and 
underflow out of the busin . 

As part o f the inflow determination. a prcdpHalion map (fig. 3) was made during this 
study. It is ba.sed on the on ly precipi tation data available to date. Refmement or the mup 
can bt> accomplished only by establish ing new precipitation stations. Rain gages placed at 
stnilegk sites in U1e mountains wou lu hel p re fine the present map , but long term recortl 
sites one in the upper and one in the lower valley- woul<.l help most in making any future 
map. These should be l!stabl1she<l as ~oon as possible. 

Another pa rt of the inflow detennination is the underflow from the adjat.:ent 
Blat.:kfoo t and Ucar River basins. part11.:ularly at Tenmile Pass and at Soda Point. Underflow 
at Ten mile Pass is postu lated for reasons men tioned previously . At least two hyd rogeologic 
test wells would have to be construded to evaluate the potential for and the amount of 

undi.!rflow. GcopbysicaJ proltle:. in conjunction with the test wells wou ld be m.lvisablc to 
obt:.lin maximum value from the drill ing. One test well is needed at the basin boundary east 
of the pass and another at the cres t of the pass. If w.iter levels measured in the lest wells 
showed thut a con tinuous gradien t did exist between the adja1.:cnt basins at that plat.:e. thl!n 
a transmissivity value would be needed fo r the intervening aquifer. The transmissivity vuluc 
could be determined by making pumping tests using the t~st wells. Knowing the width or 
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tht! aquifer through the pass. the hydraulk gradient. and the transmissivity. a valm· ror 
underflow through the pass could be t:akula ted ( Ferris and o thers, 1962, p. 73). 

Determination of volumes of umkrl1ow into th1: basin ncar·Soda Poin t would requirl' 
a closely con troJJed wa te r table contou r map to be made or the area ex tending from the 
pass at Soda Point and sp read ing ou t over th e ground - wate r divide in Gem Valley . 
Additional water levels in wells and pn.·dsc topographil; leve ling would be needed to draw 
the map and accurately locate the g.round wa te r tl ividc. A llow net of the area or interest 
could then be drawn to obta in a grad ient and de te rmine a width of llow. Transmissivity 
valurs t:ou ld be determined using wells in the area. Given the three needeJ values. the above 
c.:1ted method could againoe applied to calcu late the amo un t of water bemg i:on tnhuh:iJ o 
the Pmtneuf River Basin . 

As stati::d aboVl'. tl1c outfl ow clements include l'Vapo tra11spiratio11. stream now. and 
undertl ow out or thl' basin. Me th ods to estima te th e t>vapo transpiration arc (,vailab le 
( Rose berg and o the rs. 1938) and need not be dabornkJ on here. To cktermi1w the 

streamllow out of the basin . it would be necessary to establish a con tinu ously recordi ng 
surface water gage in the Portneur Gap. T o dete rmine the untlertlow through the gap and 
ou t of the basin , at least one anJ pre ferably two geol1ydrologic test we ll!. shou ld be drilled 
in the gap. Geophy~ical sllldies pro bably should be made to ex tend the test - hole 
infonnation. The wells shou ld be drilled to bedrock. The rate o f unde rllow couJJ rhen be 
detennined as explained for Tenmile Pass. Also. the firmness of th e budget would be 
enhanced by determ ining th e hydrologh: t:ross sec tion a t Pebble so that outllow from on ly 
the upper valley could be evaluated . T he methods used previously also would apply here . 

Watl'r - Table Mapping 

-----------~I-h-e~w_a~tc~'C~ L-a=b~k~· ~m ........ a1L!..Cig,._]J drawn for this sluu~s not complete. but covers onl 
areas of major ground wa ter pumping. Also, topographic contro l is lacking for bctti.:r 
definitio.n of lhc i:on tours now Jrnwn . The we ll canvas~ shou ld be extended. an<.I 
observation wells 1.:stablished in ni.:l'lkd areas to compktl: 1:011 touring of the waler tubk 
throughout the en tire basin. ·n1c canvass shoultl make a particular effort to search ou l those 
weUs measured by Steams and others (1938) in 1928 - 29 so they c.:an be indudl.'J 0 11 the 
new map. Wat-.:r levd nH!asurements should then he ma,k in the autumn so reasonahk 
,omparisons can he made of water lcvd changes occurring bl· twei.:n the 1928 29 pi.:rio<l 

an<l the time the lak r measuremen ts wc:re made. Also. watcr--levl!I tnl!asurcmcnL!> madl! in 
the.> six observation wells established as a part of this study shoulJ be contin ucJ into lh1: 
fu ture so that long term water -level trends rnn be es tablisht!d. As a part of the ca nvass. a 
represen tative numlK· r of springs also should he s1.:hcdukd am\ \heir ckvation dcti.:rminctl. 
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I lydrology or Aquirl'l'S 

lht:i on the hydrau lic: <.:har..tdl'ristics of th e aquiri..'r~ arc now luck ing. Tl tL'St' 

charal 1,:rbtics arl' hcst tktcrmincd by fidd pumping ll'Sts. /\l1ho11gh 1hc r..:sulls oh1a im'd 
from pumping tests an: approximations. !hey ure usl'ful in cvuluating the pt·rformuncc ot' an 
aquira. Transmissivity and sto rn~c cot:1'11<.:icn ts nwy bL' L·ompulcd. hydrologit.: houlld:im·s 

locatcJ . ;.md future efkcts of pumpin~ pn:Jh.:tcd fron1 d.1t,1 derived from such tl'sh l"hl· 
storagi.: coe flkient is dl'lincd as tht· vol urnl' of water an aquircr n:leas1.·s from or takes 111 10 

stor..irt· per unit surfa.:c area or the c1quikr per unit ehangl' in lllc component of hi.:ad 
nonn:11 lo llrnt surfat:l' Thl' ksb invt>lvl' t:t>ntrolkd pumping and 11 11..·asuremi:nl or water 

________ _,1 ..... ,,-"-'v,"-·J='~1u..n._.,1lw11.;~· _µpumping,, di anJ in nearby observation wdls, ho1h bcforl· and during pumping 

and a l tcr pumring i1:, s toppl.!cl. 

In so1111: pLan·s. pumping tc.:s ts 10 d'-·tl..'rmi m· 1111.: hydraultl: drn r.i cteristics 11f till' 

:.iquil".-rs 111c.1y 1101 be practical. Fs timall!s o f lransmi:-.:.. ivit y v .. 1lt1l's 111..iy be ob tainahk by 

tll' t1.:n11 in1ng spcdfi\.: i.:.ip,H.:1tks or rl..'pn .. ·sent<1 live wdls in llal· different aquifl'rs. 1-l cml·vt.:r . 

stora!!l' col'frii.:il'nts ca111101 hl· ohtt11m·tl in this mannn. 

In n:lat1on to li yd rolo!!Y . ii is ,ug):!cskd thal thl' 111iscl'll:u1t:ous stream 11H:,1surl' IHl' llh 
be i.:ontinuetl al least through onl· :mnual i.:yck . Jr a cornprche n:-. ivl..' stud y is st..arll:d. 
ad<li110nu l 1nea-;urcmcn1s or wu 1er kvL! ls in wells :.ind or s1rca1111low should be lllalk :11> 

111..' L' lkd . 

I rrig;.itiQn Systc111 

A bl..'.llcr mean::.. sJiould bt:: tkvisc<l LO obluin qu,1111i1ativt: datu rrom lhl' pn::-.1..·111 

surfo.:l' watn irrigation systrni. Woodward ( 1956) pointnl our soml' shorti.:omin~s in 1111..' 

n:curding or !low into :.i n<l out or the Portnl.'ur Reservoir. Hopl'l \ 1lly. lht'sc short t·o111 111gs i.::111 

be el iminated. A fu ll quuntitativi.: ~lutly woultl include.: 1111..' un1uisition and compi lutaon of 

thl' following 11wa:-.11r~ml'nts · 

l nllow to Portnl!uf R~st.:rvoir : ouL llow fronl~ Portm:ur Rl'Sl'rvoir: wukr - k vl'I 
lluctuations in l'ort11l!uf Reservoir : llow into main 1.:anals; diversion~ out ofTopunct·. King. 
J>cbhlt·. Twcntyfounnih!. f:igh1ccnmik. Dempsey. Fish. Bob Smi1ll . Mc1rsh , Birch. l-bw kii1s. 
,lllu (;,nckn Cr<:l·ks. C rystul Springs. anti any other souri.:c:- from whit:h significant amounts 

nr wa IL'r a Tl' bl' ing divl' rt l'd . t>ri.: rna hly the rct:or<ls on till' Portnc11 r l{l!servoir ~llould bl' 
oh t.ianeJ with continuously rtcoru111g. Ut'Vh:l'S. Also. mor~· L·1>mpll'tl' rl't:Ord s should lw 
ohta i1ll'd 011 thL· llow in Soda und W1..·s1 Bri.lnt:h Cat1i.Jls whit:11 i111por1 water fro111 rltt· lkar 

IOwr sy~ll'lll. 

Rcl'illl'd dclc rn1ina1iun uf tli,· a111ount nf ground ,v;11cr used for irrigation i~ m·,:dcd. 
An ul h: 111p1 should hL· 111:.tlil' lo updall' rci.:,o rds o n the i1hTl';1st·d ll!'>l' or grl>lltH.l wata for 

1rn~:.11ion in lhL· basin . 
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Geologic Mapping and Deep T 1:st Drill ing 

·1 he geologic map for this study was compiled from the work of previous s tudies 

made in lhe basin. Mapping in tht: Marsh Creek valley is almost complete ly Jacking. At least 
reconnaissance geologic mapping should be comple ted if future hydrologic work is to be 
done in the basin. Also, geophysi<.:al work {p. 19) has shown the apparent occurrence o f a 
s tructural trough that may contain sed iments as much as 8.000 feet thic k in 1.:entral 
Portncuf anti Gem Valleys. A number or deep geohydrologic test holes should be drilled to 
either p rove or disprove the occu rre nce of such a s tru c tu re. fo r this deep trough coult.l 
constitute a valuab le source or ground water. 

Special Problems 

Special problems that may arise will probably be re lated Lo in fringement on wa ter 

rights among the <liffc rent irriga tors in the basin. The in terre lation be tween gro und anti 
surface water is a problem of that nature. One method of approach is suggested in this s tudy 
on page SO. Some othe r method may be workable. such as an analog model which can be 
used to hdp describe the overall functio ning o f the natural system and the stresses imposed 

or. it. 

In terferences among pumping wells also may crc.itc special problems. Such probkms 
can be cvaJuated rhrough use of fi eJd pumping tests. 

SUMMARY 

The average an nual total sup ply o f water to the basin is slightly greate r than I. 2 
million a<.:re- feet. Sources of supply are precipitation on the basin and postulated 
underflow from adjacent basins. Some water also is imported from the Bear River for 
irrigation. 

An apparent 87 cfs (63 ,000 a1.: n: feet pe r year) passes as unlkrflow somewhl!rc 
bctw~en the stream gagmg stahons Portncuf River at I opaz and Marsh Crc~k near 
McCammon. and the station Po rt neur River at Pocate llo. The actual awragc annual 
mcasun:d loss betwel'n those stations is 12 cfs. The lower reach of the Portne uf River, at 
least between Inkom and beyond Portneuf Gap, a pparently is pen:hcd above the regional 
water table, thus fac:i lita t ing the loss. But. it is not known how llllll:h o f the 87 <.:fs ocl:urs 
above tile Portm:uf Cap. 

The major ground water aquircrs are lhe basalt and alluvium of Quaternary age and 
the Salt Lake rormation of Terfo1ry age. Ground ~-wat1.:r wells in Ute basin range from 3 2 to 
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640 feet in depth. The median well depth is 150 feet below land surface in the upper valley 
and 168 feet in the lower valley. 

General ground-water movement is from the uplands to the center of the valleys, and 
thence, downgradient in the direction of streamflow. Some movement may occur vertically 
upward through leaky confining strata where water- table aquifers are underlain by artesian 
aquifers. 

Chemically the predominant water in the basin is of the calcium bicarbonate type. 
Sodium bicarbonate water occurs in the Lava Hot Springs and in some warm- water flow.ing 
wells near Arimo in Marsh Creek valley. The most highly mineralized water, excepting Lava 
Hot Springs, occurs in the basalt aquifer in the upper valley. The water seems to become less 
mineralized as it moves downgradient, presumably by dilution. Some of the waters used for 
irrigation are in the medium and high saliriity classifications. 

Approximately 91 ,300 acre-feet of surface water is diverted during an annual 
irrigation season to irrigate about 20,000 acres of land. This includes about 14,000 
acre- feet imported from the Bear River. A total of abou t 30,000 acre - feet of ground water 
is pumped per season for irrigation, of which , about 20,800 acre- feet is pumped in the area 
upstream from Topaz to irrigate about 9,500 acres, and about 9 ,200 acre- feet is pumped 
downstream from Topaz to irrigate about 4 ,000 acres. The estimated average annual 
consumptive use of crops is about I .4 acre- feet per acre per season. and the consumptive 
irrigation requirement is about 1.1 acre-feet per acre. Thus total net ground- water 
pumpage in the basin is roughly 14,800 acre-feet. 

Since about 195 l , ground-water pumpage for irrigation has grown from an almost 
negligible amount to an amount equal to about one third of the total quantity of surface 
water diverted and applied for irrigation. The trend is toward greater use of ground water. 
Ultimately, this trend might reduce streamflow, but data needed to estimate the time and 
the quantity of this reduction are not available. Direct measurement of seepage losses along 
selected stream segments during the pumping season may be useful if an attempt is made to 
evaluate possible losses in stream discharge resulting from ground - water withdrawals. 
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