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r l l c  Snake Plain aquifer, as defined by  Mur?dorff, Crosthwaite, and Kilt jurn 11964, p. 
l 42 ) ,  is  a series of basalt flows and intercalated pyrociastic and sedimentary materials that 
underlies !lie Snake River Plain east o f  Bliss (fig, 1 ) .  The aquifer i s  about 9,500 square miles 
(24,600 square kilometers) i n  areal extent and yielded about a mill ion acre-feet 11.233 cubic 
kilometers) o f  water t o  wells in 1969. Approximately 6%-million acre-feet (8  cubic 
kilomelers) of water i s  recharged annually t o  this aquifer by  seepage loss i rom the Snake 
River a n d  its iribrrtaries, by  underflow from tributary valleys, by the downward percolation 
o f  water applied for irrigation, and by  precipitation on  the Plain. Water is  discharged frorn 
the ar~uil(!r ! i i ro i ig l~ sjirings aild by pumping for irrigation, municipal, industrial, stock, and 
dorneslic <I:;!!. Alti>oiigR rile aquifer tias been extensively studied and i t s  general exteni and 

(,roperties arc !cilovvii, ii i s  so iarge and iliir:k iii;it daia oil t i le distribiit ion of the L~asalt. f ! o i ~ s  
arid intcrtredrir:t-i r;i:iiiirii:niary deposits t i lai  corliroi  he nioveinent o f  grourid water have riot 
lreet: oi~l,r~iir:ti ;ii ..i!vcriii places of great curreiir imporiance. Also, illere are large areas where 
the [)ositiorr of tili: water iahie and rlie potenli;ii yield of .the aquiier are not  lcnown. 

?ht? l ~ l a l ~ o  l!c!i,;i:iirii~iit o i  Water Adiriii>i:;ir-;ition (now the ldairo Department of Water 
Fiesoiirt:i?si li;.is iiii? ri:;jioi-isibiiiiy of ad~niriisic:ri!iy iiii: water resources of Id;+iio and for il-)is 
rensor: ir i s  vit;illy iritciesied irr basic data tlescrii,iivc? of the water resources of the Snake 

River l i  IJecarise tlii! ti. S. Minreiti! o f  Recl;~niation is actively dcveloi>ing the water 
resoul-ces availahit: III various parts of !tie Plain, it needs basic data which wi l l  be useful iri 
selecling areas suiriibii? for de\ieicii,ini::ii ; i i~d iii i:valiiating effects o f  development. The U. S. 
Geological Survey iias a riisi,oiisibiiity for ~ii l ic?ctiriy i;nsic data and for appraising the water 
resoul-ces of ldalio. i3iicar.i~~ of their coininon interests, arid ir: recognition o f  the need for 
informatior8 ahoul. I water rt:sources c i i  tibe Snake Plain aquifer, these three agencies 

entered irit!? a coilf:eriitive agreril!cni wilierehy the U, S ,  Geological Survey and U. S. Bureau 
of Reciaination initiated, i n  July 1969, a 4-year investigative project whose goal i s  t o  satisfy 
the objectives described heivw. 

The objectives o f  t l? is  investigation are t o  obtain ( 1 )  information descriptive o f  
elevations and fluctuations o f  ?he water table, water-table gradients, and the distribution of 
transrnissivity, i n  areas of she Snake Piair: aqi!ifer where data are lacking; (2) details of 
stratigraphic and hydrologic properties at localities selected as being suitable for pumping 
large quantities o f  ground water in exchange for surface wateru;  (3) hydrologic details i n  
the eastern part o f  t l l i s  aquifer, where ti le greatest amount oi recharge occurs, so as t o  
correlate better the distribution o f  recharge t o  areas o f  spring discharge; and (4) water-level 
and stratigraphic data in the area o f  the Mud Lake-Market Lake ground-water "barrier" so as 
t o  better define recharge relations and large water-ievei differentials occurring in and around 
this barrier. i n  addition, it i s  expected that all the data collected wil l  be integrated into a 

U r h e  U. S. Bureau o i  Reciainat ion i s  i i ivei i igat ing means of proviaing total water management in t he  upper Snake River 
barin. This includes evaluating the fcai lbi i i ty of diverting ruriace water from elssentiy irrigated land to areas of inadequate 
Surface-Water SUPPIY 01 lo areas of no surface-water supply and repiacing the aiverted water with ground water. 



digital model of the Snake Plain aquifer so that the long-term effects of development of the 
aquifer can be better predicted. 

To provide for timely release of the data collected during the project, a series of 
progress reports describing the work accomplished during each phase of the project has been 
prepared. The Mud Lake region was discussed in part 1 of this report series. Observation 
wells south of Arco and west o f  Aberdeen were discussed in part 2. Part 1 of these progress 
report series is entitled "Mud Lake region, 1969-70." Part 2 is entitled "Observation wells 
south of Arco and west of Aberdeen." The present report (part 3) describes the work 
accomplished in the Lake Walcott-Bonzana Lake area in the south-central part of the Snake 
River Plain during the period June to December 1970. In June 1972 a t  the end of the third 
year of this project, work was discontinued because of a lack of funds available to the 
Bureau of Reclamation. 

iii 
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A PROGRESS REPORT ON 

RESULTS OF TEST-DRILLING AND GROUND-WATER INVESTIGATIONS 

OF THE SNAKE PLAIN AQUIFER, SOUTHEASTERN IDAHO 

Part 3 

Lake Walcon-Bonanza Lake Area 

ABSTRACT 

Direct-current resistivity soundings and exploratory drilling sliggest that the basalt of 
the Snake River Group is relatively thin in the area along tile Snake River that is 
topographically suitable for pumping large quanttties of ground water in exchange for 
surface water. The formations underiying the Snake River G r o ~ p  appear 'to have low 
permeability and probably would not yield large amounts of watr!r. Previous studies have 
indicated that the southern edge of the Snake Plain aquifer extended to the Snake River. 
Data presented in this report implies that, in general, the southern boundary should, in fact, 
be several miles north of the river. 

Little is known about the geoiogy and hydrology of the southern Snake River Plain 
between Minidoka Dam, which impounds Lake Walcott, and American Falls (figs. 1 and 2). 
The area between Minidoka Dam and Bonanza Lake is only a few to a few tens of feet (a 
few meters) above the level of Lake Walcott and the Snake River. Topographic 
considerations imply that the area just north of the Snake River would be a convenient 
place to withdraw large volumes of ground water for discharge to the Snake River if geologic 
and hydrologic conditions were favorable. The ground water could be used either to replace 
surface water diverted from users with surface-water rights or to supplement streamflow 
during years of deficient stream runoff. 

Several wells within 5 miles (8 kilometers) southeast of Minidoka yield large supplies of 
water for irrigation and, between Minidoka and American Falls, several wells supply water 
to livestock. In addition, a few shallow wells in Lake Channel withdraw water from alluvial 
deposits for domestic and irrigation use. Except for the wells in Lake Channel, most of the 







wells produce from basalt 

To learn more about the hydrology and the thickness and extent of the basalt ii i the 
area and, thereby, the potential for producing large quantities of ground-water from the 
basalt, direct-current resistivity (electrical) soundings were rnade along three lines several 
miles in length and an exploratory hole vvas drilled on or near each line of resistivity 
soundings. This report presents the results of these field studies arid evaluates, insofar as the 
data permit, the possibilities for development of large-scale ground-water supplies in the 
area. 

The direct current resistivity soundings were made along three north-south lines; one 
line in the western part of the area, one near the cerrtrai part, and one in the eastern part 
(fig. 2). The profile compiled from resistivity souadiriys in tho western part of the area is 12 
miles (19 kilometers) long and the results were interpreted to a depth of about 4,000 feet 
(1,200 meters), (fig. 5). The middle profile is aiiout 8 rrriies (13 kili~meters) long and the 
interpretation also was to a depth of about 4,000 feet (1,200 meters), (fig. 6i.  The eastern 
profile i s  22 miles (35 kilometers) long and the interpreta.tion extends to a depth of about 
15,000 feet (4,500 meters), (fig. 7). 

An exploratory hole was drilieci on or near i?acl? of tile resistivity lines to gather data 
on the geologic and hydrologic conditions in tile area and as ain aid to interpretation of the 
electrical resistivity soundings. The holes were drilled to shallow depth by air rotary 
methods and the:) core-dilled to the total depth. Two 314-irich (19 millimeters) pipe 
piezometers were installed at seiec1:ed depths in each i ~ o l e  and the holes backfilled with sand 
and fine gravel. Neat-cernent grout was placed at selected intervals to isolate the piezometers 
so that water levels in different hydrologic units can be monitored. iPle!ls logs, construction 
diagrams, and other pertinent data are given in the appendix. 

General Features 

iLluch of the area investigated cor~sists of a gently rolling basalt surface of the Snalte 
River Group that is mantled by windblown sand. Sandy loan) mantles the basalt near 
Wlinidoka and northwest of American Fails. Lake Channel (fig. 21, a valley that is tributary 
to the Snake River in the enst cc?niral part of the area: was ciit by the overflow of flood 
water from Lake Bonneville {Trimble and Car.r, 3961, p. 1,745) and, consequently, now is 
floored with sand, gravel, and boulders. The flood waters cut an escarpment which extends 
from the Snake River northward to Bonanza Lake and southwestward from the iake to near 
Giiford Springs. Betweeren American Falls and Lake Channel, the Snake River flows in a 
canyon about 200 feet 160 meters) deep. Downstream from iake Channel, the land surface 
rises gently northward from the river to  the nearly bare basalt of the Wapi lava field, a rise 
of about 200 feet in 5 miles 160 meters in 8 ltilometers). Downstream from American Falls 
on the south side uf tile river, the canyon wall decreases slowly in height to  where, just 



beyond the mouth o f  Raft River, the river cliannel is  incised oriiy a few fei:t below ?:?re level 
of the plain, West of the mouth o f  Raft River, the terrain on !loth sides of iiie river is typical 
of the Snake River Plain. Sourh of rile Snaite River near the mouti i  o f  Lake Channel, the 
steeply roll ing mountains o f  the Sublett Range rise 2,001) t o  3,000 feet 1600 t o  900 meters) 
above the general level o f  the Snake River Plain. 

Minidolta Dam, vvhich impounds Lake iilalcott, backs water up  tiac! ciranracl o f  Snaite 
River .to within about 10 n~i les (16 kilometers) o f  American Falls. Tire only perennial 
streams in  the area, besides the Snake River, are Raft River, Fall Creek arid Rock Creek, all 
of which enter Snake River f rom the south. take Channel coniairrs Bonanza Lalcc? and 
several small ponds, all o f  which appear t o  be a t  or near thi? eicvatinii r:i :t!o wcjter lahie. 
Several springs discharge from basalt to 1:Iie Sna1:e River (ail f;i;!r? :5e norit: side) at, near, or 
below river level, and ail but two uF the slnallesi ones are iips?.rc;<ti-i froin the rnoi:tli ui Raft 
River. A small warm spring whose ieniperati.irc is 28" C (82" F) discharges fronr alikrvi~irn 
overlying the Raft Formation in %lie NE:% SWX si:c, 19, -11. 3 S., 8. 28 E. 

Previous Wiiorlc 

Stearns, and ollhers, i iY38,  p, 151-154) dei-ciilre the ;i;rlr:;-:s i,:;v~'~iin liri!'iiicaii Falls 
and Minidoka Darn and give t i l e  records of their disii!argc iL,i i l i t i  tbzriiid :525-.28. ? h e i r  
records indicate that the disciiarge of the spriiiys iilcrea:sed - ! ~ t i r  t h e  co~iiplet ion of the 
American Falls Darn ir: 1927 ailti ti-%. eslirnated to ia i  !il::chaigc ii 1928 was about 70 cfs 
(cubic feel per seco~~d),  (2 cubic meters per second). They also ijc~i~iisi;eti a :yeoior;ic 1-,nap of 
part o f  ttie area (Stearrls and others, 1938, p i  61. 

Wleisler (1958) rrrade a 1-ecorinaissan::e study of the general area co?ier::ii by tiris repiir?. 
He sui~r8narized the geology irr tire Boa~anra Lake area arid siiygested that  a :.jerchcid \?!ate!- 
table was the source o f  .the springs discharging 3-0 tile Snake Riwei. 

Stearns and lsololf ( Y " 3 5 6 f  p. 19-34) !napped t i ie giiology in detail in a sinall area along 
the Snake Risjer near Massacre Rock.;. ;a$.iir Carr arid T?'irx:b!e (1963) m a p y d  the A~i~er i can  

Falls quadrangle in derail and slightly n~od i f ied  the strati,graphy of Sii?ai-ris ariri lsnrrsif. 
i r i m b l e  and Carr (oral cormnun., 1971) have also mapped the "!ilcliland Valley cli~stirangie 
imniediately soutlr o f  the Ainericari Fails quadrarrgie. 'TI%e geuiugic snappi~iy of C a n  ancl 
Tr i~nble was in  the extreme eastern part of i:i3e area o f  Ifhis report arid i s  i,nsrfi:i i i i  correlating 
the geologic formations in the  area of this report with ttiose studied by Trinibie arid Carr. 
For that reason, their stratigraphy for il ie Tertiary and Quaternary mcks is st-iowri in figure 
3. Mundorff (19671 reported on the hydrology aird geologi/ of lthe P,merican Fal!s Reservoir 
area. His work indicates that leakage f rom tire reservoir is small arid that t he  reservoir level 
could be raised 10 t o  15 feet (3  t o  5 meters) without a significant increase in  leakage, A 
generalized geologic map con~piied from the above sources and the State geologic map (Ross 
atid Forrester, 1947) i s  shown in  figure 2. Walker and others (19701 recently reappraised the 
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FIGURE 3. Tertiary and Quaternary stratigraphy of the American Falls quadrangle. 
(From Carr and Trimble, 1963, pi. 1.) 



water resources of the Raft River basin. Their report i s  useful in correlating the geology near 
the mouth of the Raft River with the rock units of this report 

Wel! Numbering System 

The well-numbering system used by the U. S. Geoiogicai Survey in Idaho indicates the 
locations of wells within the official rectangular land subdivision, with reference to the 
Boise base line and meridian. The first two segments of the number designate the township 
and range. The third segment gives the section number, followed by three letters and a 
numeral, which indicate the quarter section, the 40-acre (16.2 hectares) tract, the 10-acre 
(1.6 hectares) tract, and the serial number of the weli within the tract, respectively. Quarter 
sections are lettered a, b, c, and d in counterclockwise order from the northeast quarter of 
each section (fig. 4). Within the quarter sections, 40-acre (16.2 hectares) and 10-acre (1.6 

R 28  E. -- / , SECTION 21 

8s-28E-21aadl 

FIGURE 4. Diagram showing well-numbering system. 



hectares) tracts are lettered in the same manner. Well 8S-28E-21aadI is in the SEX NE'L 
NE'L sec. 21, T. 8 S., R. 28 E., and was the first well inventoried in that tract. 

Each exploratory well in this report contains either two or three piezometers and each 
piezometer is considered as a well. The weli or piezometer that monitors the water level in 
the shallowest formation a t  a well s i te  is  considered as well No. 1, the piezometer that 
monitors the water level in the next deepest zone is weli No. 2, and in the deepest zone is 
well No. 3. 

Factors for Converting English Units to  

International System (SI) Units 

The International System of Units i s  being adopted for use in reports prepared by the 
U. S. Geological Survey. To assist readers of this report in understanding and adapting to the 
new system, many of the measurements reported herein are given in both units. The factors 
listed below are presented as an aid to conversion from one system of units to another. 

Multiply English units BY To obtain SI units 

Length 

inches (in) 

feet (ft) 
miles (mi) 

acres 

square miles (mi21 

malion gallons (106 gall 

cubic feet (ft3) 

cfsday (ft31sday) 

acre-feet (acre-ft) 

cubic feet per second (ft3/s) 

(continued on next page) 

Area 

Volume 

Flow 

28.32 
28.32 

lnilliineters (mm) 
meters (m) 
incters (m) 
kilometers (km) 

square meters (m2) 
hectares (ha) 
square hectometer (hm2) 
square kilanieters (km2) 
square kilometers (km2) 

liters (I) 
cubic decimeters (dm31 
cubic lnetcrs (m3) 
cubic meters (m3) 
cubic hectometers (hm3) 
cubic decimeters (dm31 
cubic meters (m3) 
cubic mcters (m3) 
cubic liectometors (hm3) 
cubic meters (m3) 
cubic hectometers (hm3) 
cubic kilometers (km3) 

titers per second (11s) 
cubic decimeters per second (drn3ls) 



(continued from preceding page) 

Multiply English units By TO obtain St units 

gallons per minute (gpm) 

million gallons per day (mgd) 

,02832 cubic meters per second (11131s) 
,06309 liters per second (11s) 
,06309 cubic decimeters per second (dm31s) 

6.309 a 10-5 cubic meters per second (m31s) 
43.81 cubic dcci~neters per second (dm31s) 

,04381 cubic meters per second (m31s) 

Mass 

ton (short) ,9072 tonne ( I )  
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RESULTS OF GEOPHYSICAL WORK AND EXPLORATORY DRILLING 

The direct-current resistivity soundings and exploratory drilling suggested that, in 
general, the basalt of the Snake River Group i s  relatively thin, particularly in that part of the 
area that is topographically suitable for large-scale ground-water withdrawals. The 
formations underlying the basalt consist of fine-grained sediments and rhyolitic tuff which 
appear to be unsuitable for large production wells. Following is a discussion of the profiles 
compiled from electrical soundings and exploratory well drilling. 

Western Resistivily Profile 

Figure 5, a resistivity profile compiled from resistivity soundings, shows that low 
resistivity material occurs a t  depth and this material is overlain by several groups of rocks 
having distinctive and successively higher resistivities. Exploratory well 9s-26E-7aab3 was 
drilled and cored to aid in verifying the stratigraphy suggested by the resistivity soundings 
and to determine the position of water table in the water-bearing zones. 

The Raft Formation crops out along the Snake River from the mouth of Raft River to  
beyond American Falls. The electrical resistance of the deepest formation (labeled A) in 
figure 5 and the altitude of i t s  upper surface suggests that i t  is correlative with the Raft 



FIGURE 5. Resistivity profile A-A'. 



Forma";on. The Raft Forrnatiorr is  composed of ligt-ii~colored beds of rnassi\~e silt and clay 
and stratified s i l t  and sand (Carr and Trirnble, 1963, p. 621) .  Firj-ire 5 in;plies tilal. uni t  A 
exceeds 3,500 feet 11,000 meters) ir? thickriess. it is dni?b:iul 'iiiai ail of crr?it fl i s  R a f t  
Formation. The exploratory well showed iha: the inaterial wirl? a resisrarice o f  BO-!iZD 
ohm-meters is interbedded basalt and sedinieipts (labeltxi B in fig. 5). Abed1 three-fiftlls o f  
this uni t  is  basair and about two-fifths is  clay, silt, and fine sand, On the basis of the 
resistivity soundings, the material with aboiir 200 ohm-meter resistiiiicy is interpicied to be 

(1' " . mostly basalt wit11 several thin interbedded sedin~eniar\/ beds (labeled <,I ,  I i i robie (writterr 
commun., 1973) suggests that ianits B and C comprise -rhr Raft Formalion wi th 
intertongued layers o f  basalt o f  the Snake River Group and cilder hasalts. This inier:)retation 
is  reasonable because both itae Raf t  Formation and a t  least a liar: of 'he older basails of the 
Snake River Group are of the  same age. The sei?lirne:lh prohabii; pi~nr!; g..?:ii :., the n'-:r*:i-I hit 

. . data are not  available t o  verify this statement. A !iii>ii<:ri ?in,:>:rin: :.-I resiclv:4iv i ia lh  sdg~gesis 

that: basalts similar t o  thi: basa!:s of the R i v e :  Gi-lu,; i a r t  bi:.ii;ii-~l;ies ,300 to rriore 
than 1,000 ohm-naeters. 01.1 that basis, ?hi? rerr:airi.iw ;;i the rn8errai shitwin i i i  i iyurc  5 (F3 
and E)  i s  basalt of Snake Riwl- Grotip or s i m i l a r  Uasii!! C?: IV~ ~,lsoi!<jla tht::,:; is a sn~a!l hul  

~ ~ ~ ~ a t i ~ d s i  msy be to a coritrasi significant resistivity coritrast between t i l e  i.wo iaciis. T i c  -- .* '-. 
in water quality with the deeper water being $1' '  
of some interbedded sedimients in tire basalt inh 

To summarize, all t i is  basai: s!~owr-i r 
River Group with ,a large arnoiint of inter 

Sediments becomic less abiundant i f :  t he  ' 
in the youngest basaii;. i h c  sciiinier~is in 
Formation that was deposited wlrexr draifrage frim i h i  F;;ifi 

basalt flows. 

Piezomeiers $);ere sej a: 13%; 2m7, aj& ~~i:l:i (45.3, 63.2, ; ; d  ZLi9.3 t ~ l ~ ? i e r ~ )  b a i w  
land surface ir: expioi.a-oi-y hole 9S-26E:-iaa1> lo i~i~i , tcr ,!~j;:.i'i li?\,ri- !l;i: i i ~ tes*~ j i s  68 lo 
153, 170 t o  550, and 620 to 804 Feet (20 , i  r i i  46.6: ?!I .lj i:l '! 6:J.fl 'l89.0 io 245.1 
meters), respectively. Pile water leuc?l in the shai!t:wnsi runr i s  ai,o:.ii 60 fee? '18 trileters) 
beiow land surface, ( " f i r e  ijjJc:er pi@zomerer rrroni:.jr$ ;!I; !pdater lwe i  ii? ?fie oii:!:: ihr;le,,) "be 

: water level in the i)e>;i cicepcr pilerometer is a fevd i:i;ciis o f  i fiio! \ a  rclw centimeters) i<>~.,ier. 
Snaall differences i t - I  head have iieeri observeti ! ?  L1.e ~f.!i~:ei-bi?;~ini; zi.i;es ;I$ rho National 
Reactor Testing Sation .-I. Jones, wririen t:ol.:ii\u;?., 'i9i$'l ), a!!:; ";;us It x~oi i id i>o i  tie 
l j r~usuai  to expect small head diiferer-eces in this  a r e a  eqieciaily wii:?!? I I ~ C  ljil'ia!i S!ovis arc 
separated by beds of fine-grkained se?dirneiits. ilowriie!, t h i s  exi;i;;ti:jtin~i ma.? inoi i ~ e  the 
reason for  the diii-erence in water ie\it.ls ii: the two :iiezu-ieter.!;. T h e  weii is z~bou? 150 feet 

145 meters) from the shore of Lake Vv'alcori. 'Tile !ake i s  ije.rciie(j :ibov: rii?? vmer table arad 
the surface of the lake is  aboi:i 55 feet :I7 meters) higher ?liar: tho !/vatex table. There i s  
some evidence that water leaks through the bot tom and sides of the I i j l ir (Cr-nsthwaite and 
Scott, 7956, p~ 151 and that vertical leakage f rom the lake coilid cause il-ie upper water. level 
to be higher than that in the next underlying water-bearilig zone. 



The water level in the deepest piezorneter is  about 10 feet 13 meters) below land 
surface or about 50 feet (15 meters) above the rnain water eab!e as measured in  the other 
two  piezometers. This high artesian pressure ii?dicates t17at a confining bed of large areal 
extent occurs at some intermediate depth between 227 aiid 785 feet (69.2 and 2392 
meters). The gradient o f  the regional water !able i1.1 the general vicinity of the well site 
ranges froni 3 t o  5 feet per mile (0.6 t o  1 meter per. kilometer). 'Thus, the confining hed 
would have t o  extend ourward f rom the well sire for a t  least 10 miles (16 kiiometersi for 
water t o  enter the underlying water-bearing zone a i d  develop a head 50 feet (15 meters) 
higher than the regional water table. Furtherrni;re, it slrould be rioted thai: the cor:fining 
layer probably leaks water upward t o  the overlying aquifers, i th i is  causing a considerable loss 
in  head in the lower aquifer. I f  this actually happens, ?her? the confining layer nect>ssarily 
must have a much larger areal extent than indicated above, 

The well penetrates six series of basalt f l o l ~ s  arid iiue series of sedimentary beds. 
Sediments malte u p  about 45 percent of the section below the water table. I f  the water 
levels in each basalt series were monitored wi th  pit?zornetei.s, it i s  lilcely that six cliffererit 
water levels would be found. Thus, each o f  the three pierornelers nloni ior water levels thar 
are naturally integrated and the resultant ievei in each i s  a composite oftthe water level i n  
several water-bearing zones. 

Middie Resistivity Profile 

. . Figure 6 i s  a resistivity profile ;;on~pileii fi-oin re.iisr-wIv$ i:o:lir,:!in.zs :~i:r; i! few logs o f  

shallow wells. At tlre ~011th end of the proi i l i i ,  t i i i :  eI~~:I i : :r~~iy ic.;i~:iil.ii iinressoiies and 
sandstones of Paleozoic age crop out  in low hills iiear the so:i-L~ $id"?: t i le Sraalce River and 
abut the low resistivity material ii-ilerpreted Lo be ii: ikie i i a l i  Coriiiatioii. Exploratory well 
9s-28E-18bad penetrated sediments, from land srirfa;:e io ci cii:!xi-i oi 5U6 fee! !I54 meters), 
which correlate witi-i the R a f t  Forrnation.'At electricai souni:i!ig 27, the R a f t  appears l o  he 
on the order of 1,600 feet (500 rnetersi thick btar this in.er[~ret;d thickness may be greater 
than the actual thickness as i s  suggested by the correlation oi soiintlii?:! 21: :riiti: well 
9S-28E-18bad. Carr and Tr i~nb le  (1963, p. G221 Faiuiid ?ix R a i i  %i:ri;;tic;n ?o bc r:io:c :hart 
200 feet 160 meters) t i i ick i n  the Ar-nericart Falls tjiiailrarigle riear "ire crtrc:rne easterr-i edge 
o f  the area o f  this report. 

The eiectrical souridings rriade a t  site 23 indicated iir\io:ili< cis. Lasuit and sediments at a 
depth o f  about 600 feet 1180 meters), 'The exp ic i ra to~~~~  iweii ;;f:r,eT'die:i rhyolit ic welded 
crystal tu f f  at  506 feer (154 meters) and continued in t i l l s  nia2,eri;i to the total depth of 
1,024 feer (309 meters). Tnis un i t  may be Che latit ic(?) si~/hiio~~w tuff  that, according t o  
Trimble (written comrnun., 1973), is  widespread along the east side oi the Raft River 
Valley. Walker and others (1970, figs. ? and 7) include ti le ashfiow ;tiff of Rai t  River Valley 
as tl ie !ower part of the Salt Lake Formation. i-iovwaver, correlation of all or part o f  t l ie un i t  
with the crystal tuf f  member near the middle o f  the Starlight Formation (early or middle 





Pliocene age) o f  Carr and Trinrble ( l963,  p. G9) should not  ive cliscouni:ed. On rhe basis o f  
the electrical soundings, the ashflow  ini it is  on %k,e order o f  1,200 feet (370 meters) thick at 
site 23 but  thins t o  ?lie north to  about 700 or ,800 feet (250 or 250 meters) thick. The low 
resistivity material (20 ohm..nie-iers) beiow the asi~l iow tu f f  uslit may be some part of L l~e  
Starlight Forrnation. In the American Fails qiladrangle, the Staiiigi:i Formation consists of a 
white t o  gray, bedded, rhyoiiiic-friable-tuff vtiiiii rnan.i interstratified basalt flows and minor 
basaltic t u i f  and breccia {Carr and Trirnbie, 1963, [>,, GO). 

The stratigraphy implied by  t i le electrical souindings agrees uviti? that found in the 
exploratory well. Several formations vvhicti Farr arod Trirnble f:>wnd iii the American Falls 
area were not  identified in  the exploratory weli below a dirpti~ of about 500 feel (150 
meters). These include the Neeiey Formiation, :I?. W l c o i t  Tuff, the i rcl ie Creek Fornration, 
and the Massacre Voicarsies, and possibly ti-is Stariigi-11 Fornration. This suggests 
nondeposition or erosion from middie Pliocene t o  iniildle Pleistocene time. 

The formation o f  greatest interest i s  the basair of ibe Snake River Group. The electrical 
soundings and a few weii logs show that the basalt i s  absent an the soiath side of the Snake ,/' 

River, very thin immediately north o f  the river; and thickens nortllward t o  about 275 feet 
(85 meters) at the north end 0.i the profile. The b m i r  1 rtween +kt?  river and Tlieexploratory 
well filled a sl?aliovv valley c u t i n  the Wait Formrj:icm by the !Srrli.; River, 3Gifford Springs 
(fig. 2) issues from this f lo:~.  ivcrfli o i  t l ) ~ .  c?xpl:,-alor.y wcii - 1  11.n1c or three 

basalt flows sepiara~ed in  part by sediir3e;-itary aeposirs can be identified in  well logs and the 
. , 

electrical soundi?;gs,, iiireii logs iildicaie Chat thss? .dr simriar f i lo~!.: arid sedinients extend 6 t o  
8 miles (10 t o  12 iti1orri:::ierrj iivest and rioiiF!inieei iii,:ir Lhi? profile. 

Piemomc?teo-s were se: a t  25, 420, and 5C?i1 fee; (i.f$, 3SEi.5, arid 168.9 meters) in well 

9$-28E~?&bad. The i,iesnnieter sei 25 feet 7.6 r e  i s  (ititside the 6-inch 1152 
millimeters) casing ancj r:-;onilt;n injarel jw i~  liii ~ l a b i  '.l.~~all:::vu a,*<. aquifer wh ic i~  extends t o  a 
depth of 150 feei (45.7 meters). Six inch (152 milbiriietei..ii caving exlends to 150 feet !45.7 
metersj and the well i s  iancased from 150 to 280 Teei (145.7 I!? 85.3 meters) T i i f  pierorneter 
set at 420 feet (158.5 meters) monitors ti-re waier ieve: in tl?o zone Crorri 31C !*; 505 feei 

. ..., (96.9 t o  351.9 nieiers). t nr: o:?jcr pjezometi?r ir,oniioi.s t i ;? bi;::s liiv;! in tb;: ZoiiC lii3ili 525 
t o  1,014 i'eer: (160 t o  309 rneiers). The water icuei in tihe i:ppni jliezomeier is about 7 fee: 
(2 inetersi irigher ti la;? -the warer lcwei in soiire porids in depressiims i11 the vailey-filling 
basalt aborir one-half mile (0.8 ki!orrreler) south of the well arid is  about 9 fee? 12.7 meters) 
above the nornial c~perating levei o f  Lake ?Nalcort. This ivrii~lics that the ground water in the 
upper 151) feet (45 ! T I E T ~ ~ S )  of t i le i o r m a i i o i ~  is rewing south or sol~thwest toward Lake 
Waicorr. The vvater level in 11he i:exr deepest piezo:?eter i s  1 to 2 feet (0.3 Eo 13.6 meters) 
above larid siirface, arid, thus, ground wa-ter irl the io~vver part of the Raft  Forrnation is under 
arresian pressure. Meisier 12958, p. 37, ai-id fig. 4) suggested that a perched water table 
might be present i n  the Bonanza Lake area. The data  at t l i i s  sire does not  confirm Meisler's 
suggestion, bu-i on the other hand, it does noi disprov- the suggestiori because the well i s  no t  
constructed t o  monitor water laveis iir the intrwai  f rom 150i:o 280 feet (45 t o  85 nieters). 





The water ievc?i i i ~  the  deepest j i ielor~leter i s  about 55 fee? 117 rrtctersi below iai-id surface 
and thus the crystal tuff  urnif cuntains water uncle:: aricsian pressure. 

Figure 7 irl- plies some ;~ini<x;pectecf gc!:riu(j;, ri:!d, rkereioie, ;: gl:rieral conirnents are 
in  order. The reiatlvely deep riarrow valicys lbi:i?tal!, i?iei.iricai siiiiniiing sites 12 and 14 
exceed in dr?pth any valley ,of nl&ehi-: Sri;t!i<i ]-lii;i.i 1:) i l - t i :  :;jra!ie R'ii,e:: Plain. Tihe valleys 
appear to t x  ciil in a ihicit seqluence o f  o l c a r i c  rocks and serlirnenis. 'T'iiis thick sequence 
may be failtb:d (j.: reis:iae t o  ah:: nssjii,.>r. (>i :IT:.: p;-i;s of Paici>;oic: age (jF1 (I?:) so~i t j l  arid 
igmetxjs or fbaioz3i.c i.ui:ks <.>?I liie i toi ti-i. Orb the <iriir?r 112::1(;, S j j t  tiiii:~ sequence may be in 
&pusiii.:jnal Coa?t;i;t ifijgti., /hi: R;I~~~z:J/c rock: .:j:. "::? ilc)ijili jji:<.;:!i;"ii) the inferxed coiitaci 
betwren ijie itivu.i, i:i-ri!s 110: .,~t?rv .;:uc:: :!ir:r:ur.lino 7~:. $1 :? ,  PJIabey (writ ten cornrnus., 

?. 197:3), tnt? ~ ~ g . t ! - ~ e r ~ i  <!f l:hc? rt$5i:;?ijjil\l O ~ ~ ) ~ I ! ~ ~ :  i:; ; j ~ . ; ~ r ~ ~ ~ ~ . g ~ ~ : . . : + ~ ~ ~ ,  ,., .. .b; .z  ,+,,- ::oi~i~ciiIent vi~i.rta a gravity 
high t h a t  exi:r;& rir;::lli f(0ii-i <:tit. S~ibielr  ha:;^::::. - /':IS :j::a"iry iii!;h sbgg&:; a burierl ridge 
separating d3$c?p ci:+pirssiilns ro the east aiid ;yes"- /ii.tho:igir ilw ir~ierpretalior-I o f  resistivity 
soundings not ?.?I- yr-esei:ce 0.1 a i: nirgt . I., j r b  ;.'.:a. ; A i r a  ..trt?a, .- there isresisiiiiiiy evidence of 
conlplex sisbsiiiface {jeoingy. Unti l  ~nctr? is i!c-r~c in tihe area, the 
interpretal im of pilo resisti;iiy data siioiiiij C .  

t.l~c? ::ior~ja e11a 4;f .[kae f!r<jfil:::, !,I?:::: ~~::~:;t~t~:)~.:rn~, of ~ ~ g r ~ ~ : ~ , ~ ! ~ ~ :  or ~ ~ v ~ ? l l - i ~ ~ ~ j u r : ~ l . e d  sedimentary 
i t . , > . .  * ' : , . P , .  - p i  j . : t ? '  ; .  ' . t i  r e  S/ie resjidtivity data 

- , 3 , , t t e t  ! e d , , ,  - . <,., . - , ,#<,...# 3 :  , . ..,:.. . : . , j  (:n I sa:,[ji;v.~t~!!~is otierlit? the h;jsernen?:. 
With e:ci.q;!i,r>n oi tlic f"liiiiiliiii~; rricitr t i l  :ile <;tii:!i ;-I-] of  ii;c profile, lithology of 
the inaterial l-leijcri (.;f r.O.3:) ... ; %,'[10C: le:;r (30") 1: 600 meters] cannot he 
jnterprc!:~& $jqi(n a r ~ t * ~  ,jegrcy.! c;: t : ! J ~ . ~ ~ & : ~ ) < : c s ~  

)iolNcver, tiit: r j . 2  , ] -  j,0[)"120 '' '-nil icii "4"T; y> 6 1  " ....~. 
i / L illi., _ . ., ;.,iru ,,,<;.f:rrsi of material shown in the 

prufiie car) i;i drs;ii>sslid lp j , :k j  sor;i!? !i:~i:~rieii,i-. A,? t i ; -  ;.,uri) (:r,d of the :;ec!ion, small 
scattered exposuxrs of ri~yrdit:' Puiff indii:i~!.e that the  Slar l ig l~ i  For:na:ior~ of Carr and 
~ ~ i ~ h i ~ :  1 ;  , r ;  ; p,;e.,i,fjic rrule. . . I:';.. 1 l i e  I tihe Paleoioic 

~.. rocks a ~ d  ?,bji: s ~ ~ a r ~ j ~ g h ~  F(Jr?fi;jij<',:l, ) -c j~~~>; ; : i~ ;v ; :~  ijt:.t>,i!:!<+!i c~r? >;tail j<$jl :jnd l,tic? 13efI k~ave not  
beer? iden:ifietl a? fie s~,iri;?ce a io i~g  "1;- iini. of ti!::: i:vi,iile, :>Lit t!;<:y _ r e  exposed a fevv rniies 
(a few iiiiiir-iiercrsj ea5i of  the prolilc:, T i i t  C X ~ I ~ ' S ~ ~ ? O I Y  iwei j  j ~ , i  i;i"l.34cScj c!rlljeii by the 
Buretid of R6?;\ar~ialio:, jiel~e?:alr.d inliibfici&+t has;]":; ;,n,f s($dii~)eir& from a depth of 500 
lo 1,028 feel (152  ii: 31:j rri:?ri.c<) wi;:r:!: :iio3:i;ji,q i?ci;uiva~:ni .co tiit: Raf t ,  Litt le Creels, 
and Siar! ig l~ i  Foirnai!ons. The R a i r  Fuurv!nrion t:r:.ips out near the Sriake River and e~tfe~lr is  
noi-ihward t o  a"tieast i l i e  i;ijiieiheun-n~ost buried iraiiry showr; on the seciiur?. in the 
exploratory knoie, the R a f t  is a t  leas? 420 Feet ('128 meters;) thick (see fol!ovving paragraph). 
Basalt of tile Sr~alte Rive: C i . c ~ ~ p  i ~ e r j i e j  t i le I3a.h Formation 'iron? the Sna!te River 
northward. A !  the exploratory i/veil, riic !basal.; is 77 feet (23.5 meters) thicic. Northward, 
the basalt becornes rhiciier and .the eieciricai data suggests ;tiat it i s  a b o ~ i t  1,500 ieet (450 



n!el.r!rsi thick at  trial i roith end of tihe profile. 

Ori tlui: b;isis i i i  i.l?i! t:lectri;ai i la to i~rici ; i~ i?  Iiig o f  well BS-29E-34cbc3 (see apperidix) 
Trirnble (written cornmito., 195773) slate..; r1.1ai rite iiasaic from 3 to 80 feet 11 t o  24 meters) i s  
Cedar Butte Basail of the Snake River Griwl; a~:d tkrat the sedinrerits frorn 80 t o  500 feet 
(24 t o  "15 rrne?ersi icri: in the R a f t  Furrriaiiclri. i i ke iy ,  the sedinrcnts and basalt from 678 to 
818 feet 1206.7 ru 249.1 meters) also ;in: i i ~  rlbc Raft Forinatioi? arrd are intertonguing witti 
basalt of the Snake River i;rotr~i, al,tl-iciuy!~ r i ~ r ;  j~ossibil i ly exists ,rliat the basal? froni 770 l o  
818 feet (234.7 t o  2419.3 rnelers) is  part of the ?.litle Creek Forrr~ation (Massacre Volcariics 
o f  Stearns and isoloff, 1956) rattier tlran heii:y iri the Stlalie River Group. The s i l l ,  sand, and 
ash fronl 818 t o  856 feet: (24.9,.3 t o  2609 rrreiers) could he the Lit t le Creek Formation, 
because o f  the ash, and the ruclts helirw 856 iect 1260.9 rrbeters) could represent 'the 
Starlight Formation. 

Piezometers were set at 703 r t i  861 f e i i i  i2i4.3 and 262.4 meters) below land siirface 
in exploratory hole 8s-2%-34cbl: to rrioiiitoi watr?t leve!s in tire interval 673 t o  B I B  and 
826 t o  1,028 feet 1205.1 t o  249.3 arid 25'1.8 ri! 313.3 meters), respectively, The upper part 
of the hole is  open from 170 t o  313 feet !51,8 to 95.4 meters). Water level rneasurenlents 
made in 1971, about one year after t l r i i l in l~ ci:aseri, showed that tibe water level in the open 
hole at this time was at about 139 feei 142.4 meters) below larrd surface, i n  the stlallowc?sl 
piezometer it was at about 152 feet (46.3 meters) beloiiv laird surface, and in the deepest 
piezometer it was at about 73 feet (22.3 i?it?ir:rsi below land surface. The water level in the 
open hole is at about the wrne i?lleiiaiion as iii some porlds iii i.ai;e Channel a l i t t le more than 
a mile west of the well. The eic?vatii;n of bonarrra Lake, ponds in Lake Channel, and water 
levels i n  the exploratory hole and iir i!i:c:lls ~ to r t i i  and irorilleast of the exploratory hole 
indicate that a water table slopes to !lie sociih ir-i this part of the Snake River Plain. The 
ground water occirl-s i n  alluviiini i r ~  Lake Ctrannel and in  the Raft Formation beneath ?he 
alluvium and basalt in the general area of i..;llte Channel and the exploratory hole. 

The vviater lii3vci iri !lie s l ~ a l l o v ~ e s ~  i~ierori;crer has ranged l rom 7% feet t o  14 feet (2.3 t o  
4.3 meters) belmni Lllr waea level iii ii-ie iipeir !>ole during the period Apri l  1971 t o  July 
1973. The pnsiiior: i f  t i i e  . ~ ~ i t e r -  , 

. lev<?! i i i  [in(: piezorneler ~~ippori":ei~ler's siiggestior) that 
the upper v\/ntei iai.iii! 1:; 1:anchi:d (Pdi:isli:, ICI:iB, 13. 17 and fig, 4). i f  this is  true, then the 
piezorneter probably n io i~ i tors a water table vvhich oczurs iri sediinents and basalt 
rtnderl\/ir;g Snake River birsalt. 

The water level 817 tlic iiee$esi pieiiimeter i s  higher tilati tire other water levels 
nionitored at the sire but, because this pieinrntter is  plugged, it does not  either reflect nor 
monitor water liivels in the deeper wa?:iirbcr,iing zol$es. 

Froin rile dala a t  hand, it appears thijr ilie Si:ake River basa1.t i s  above the regional 
water iable froin i l ie vicinity o f  Banaiiza Laic-? soiith:nard t o  the Snake River. Water rnoving 
southwest t l~rui iy l? the basalt east and riorii!east of Lake Gllannel maintains a perched water 



table on the Raft Formation. Tlhe regional water table is a few feet below the percl~ed water 
table. 

EVALUATION OF THE DATA 

Well logs and geophysical data show that. irt the area of Lalte Channel, Wapi, and 
Gifford Springs, the basalt of the Snike River Group probably i s  not adequate to provide 
large sustained yields to irrigation wells. However, a few miles north and northeast of Wapi 
and Bonanza Lake, large sustained yields are being obtained from several irrigation wells. 

North of Lake Walcott and for several miles ntest of Wapi, the data are not adequate to 
assess the probable success of large irrigation wells, but this part of the report area may be 
suitable for moderate well yields of 500 to 1,000 gpn? (30 to  60 liters per second). That part 
of the area south of Lake Waicott and west of Rait River rnay also yield moderate quantities 
of water. 

The data indicate that the southern boundary of the Snake Plain aquifer may be \, 

arbitrarily approximated by a straight line drawn from Minrdolta Darn to American Falls. I t  
i s  recognized that the true boundary of the aquifer i s  not a straight line but for general 
mathematical, analog, or digital model analysis, tlris straight boundary is probably adequate. 
Location of this boundary is important in that boundary effects may cause a significant part 
of the drawdown of water level in the vicinity nl any large-scale ground-water withdrawals. 
Thus, the boundary effect must he considered in locating a large well field. 

The alluvial deposits and the valley-filling basalt irr Lake Channel will probably yield 
adequate irrigation supplies to properly constructed wells for local use hut would have 
limited potential for providing srtpplies for use outside Lake Ciiannei. 

The test drilling accomplisi~ed indicatesthat the forrnaiionsoider than the basalt of the 
Snake River Group do not have a significant ground-water potential. Also, most of the Raft 

.,,,,,,,,,,,i,y. The rhyolitic Formation is composed of fine-grained material having a lo:.; ","--r'-h""+ 

material in the Starlight Formatior? appears to have few fractures through which water can 
move and i t s  intergranular permeability is low. The ir~terbedded basaits and sediments 
likewise appear to have low permeability. 

In summary, the exploratory wells and elecrricai resistivity data indicate that the area 
is  not suitable for the wititdravvai of large quantities of ground water for irrigation. 
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Tables of logs and well construction details of the wells constructed by the U. S. 
Bureau of Reclamation and used in this report are presented in the following pages. 














