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ABSTRACT 

The study area  i s  loca ted  i n  southern Ada and western Elmore c o u n t i e s ~  

i t  inc iudes  approximately 940 square mlles  and i s  composed of t h r e e  geographic 

f e a t u r e s :  an ex tens ive  p l a t e a u ,  t h e  Snake River canyon, and a narrow val ley  

f l o o r  along t h e  r i v e r .  A l l  su r f ace  drainage i n  t h e  s tudy a rea  i s  t o  t h e  Snake 

River.  

Four hydrogeologic u n i t s  a r e  important as  a q u i f e r s  i n  t h e  s tudy a r e a :  

a lower sand and gravel  u n i t ,  a b a s a l t  u n i t ,  an upper sand and gravel  u n i t  

and a s a n d - s i l t  u n l t  The g r e a t e s t  y i e l d s  t o  wel l s  a r e  from t h e  sand and 

gravel  u n i t s  and b a s a l t  u n i t .  Other geologic formations p resen t  i n  t h e  

s tudy a rea  a r e :  g r a n i t i c  rocks of  t h e  Idaho Ba tho l i th ,  t h e  Payet te  Forma- 

t l o n ,  Miocene b a s a l t  and Snake River b a s a l t  None of t h e s e  a r e  important a s  

a q u i f e r s  i n  t h e  s tudy a rea .  

Well development i s  concentrated i n  t h e  northwestern p o r t l o n  of t h e  

s tudy a r e a  and i s  t h e  b a s i s  f o r  d e l i n e a t i o n  of  two subareas :  t h e  Kuna suh- 

a rea  and t h e  Orchard subarea,  Wells i n  t h e  Kuna subarea a r e  l e s s  than 1,000 

f e e t  deep and de r ive  water  from any of t h e  hydrogeologic u n i t s  except t h e  

s a n d - s i l t  u n l t .  Many have y i e l d s  exceeding 2,000 ga l lons  pe r  minute. Wells 

i n  t h e  Orchard subarea range from 20 f e e t  t o  1,620 f e e t  deep, Ground water  

l n  these  wel l s  is der ived  from t h e  b a s a l t  u n i t  o r  t h e  s a n d - s i l t  u n i t .  Wells 

on Cha t t in  F l a t  i n  t h e  Orchard subarea de r lve  warm, a r t e s i a n  water  from t h e  

s a n d - s i l t  u n i t .  

Ground-water flow i n  t h e  Kuna subarea 1s  from t h e  n o r t h e a s t  t o  t h e  

sout!~wcst The g rad ien t  o r  s lope  of  t h e  ground-water su r face  v a n e s  from 

10 f e e t  pe r  mile  beneath t h e  p l a t e a u  t o  40 f e e t  p e r  mile  near  t h e  Snake 

R i v e r  Ground-water movement i n  t h e  Orchard subarea i s  gene ra l ly  from 



riorth t o  south  

Water - leve l  records  were kept  by t h e  U .  S- Geologicai Survey on 17 

wel l s  i n  and near  the  s tudy a r e a ;  f i v e  o f  t hese  f o r  more than  a n ine-year  

per iod;  Hydrographs of  ivells northwest of  the  s tudy a rea  i n d i c a t e  recharge 

from i r r i g a t i o n .  One we l l ,  i n  t h e  southern po r t ion  of  t h e  s tudy a r e a ,  has  

undergone a general  water - leve l  dec:rne of  approxlmately one foo t  pe r  year  

s ince  1967. 

Chemical analyses rrere conducted on 2 7  s a e l e s  of  ground water  from 

the  s tudy a rea  azd 90 f l e i d  okservat ions of  temperature and e l ec t r i ca l .  ron- 

d u c t i v l t y  ?,":ere made: The e l e c t r i c a l  c o n d u c t i v ~ t y  ranged from 140 t o  1,400 

micronhos and high values a re  grouped i n  four  s p e c i f i c  a r e a s .  Temperature 

of t h e  ground \water ranged from 48 t o  1 2 i G ~  Sodim. b icarbonate  and calicum 

bicarbonate  a re  t h e  predominant t y p e  of  +rater i n  t h e  s tudy a rea .  Most of 

the  ground water i s  sui ta-ble  f o r  both i r r i g a t i o n  and domestic usages .  

Recharge t o  the  aqu i fe r s  i n  the  Kuna subarea is  p r i m a r ~ l y  from t h e  

Boise Rlver ,  t h e  New Yorl: Canal and l a t e r a i s :  and r r r l g a t i o n  water  appl led  

i n  excess of consumptive use The t o t a l  moun t  of ,water recharged t o  rhe 

a q u i f e r s  annual ly i s  be1leved t o  be approxlmately 50,000 a c r e - f e e t -  Dls- 

charge from the  subarea 1s be l i eved  t o  be p r i r z r i l y  i n  t h e  Melba v l c i n i t y  

i n  t h e  form of spri-gs and drainage w e l l s .  The aniy e s t ima te  of  t h l s  d i s -  

charge i,:as t h e  measurement of t h e  bcintsr discharge of  s e v e r a l  springs n e a r  

E4elba. 311s f l o w  i s  es t imated  t o  be 36,53C a c r e - f e e t  annual ly ,  Recharge i n  

t h e  Orchard subarea is  from the 3oise  Front and Mt. 3ennet t  Hills. Because 

of t h e  low permeabi l i ty  of  t h e  rock mass :xi t h i s  a r e a ,  t h e  q u a n t i t y  of  r e -  

charge i s  be l ieved  t o  he small  Discharge from t h e  system i s  from s p r i n g s  

and e v a p o t r a n s ~ i r a t i m .  



The Es?arxmer;t o f  F.".eclamatior. has 125 v a l i d  permits on f i l e  f o r  a 

t o t a l  d ivers ion  from ground water  o f  629 cubic f e e t  per  second from the  

s tudy area .  The g r e a t e s t  i n t e r e s t  i n  ground-water development has been 

i n  t h e  1950's .  



INTRODUCTION 

Purpose 

Surface-water supp l i e s  a r e  sca rce  o r  non-exis ten t  i n  many por t ions  o f  

southern Idaho I r r i g a t e d  a g r i c u l t u r e  must depend on underground r e se rves  

f o r  water i n  such a r e a s ,  When previousiy undeveloped areas  a r e  explored and 

successfu l  wel l s  d r i l l e d ,  p o t e n t i a l  problems of well  i n t e r f e r e n c e  and water-  

l eve l  dec l ine  a re  c rea ted .  Por t ions  of southern Ada and western Elmore 

count ies  have undergone or a r e  undergoing la rge  inc reases  i n  we l l  development. 

The S t a t e  Reclamation Engineer has t h e  r e s p o n s i b i l i t y  f o r  adminis te r -  

i ng  both t h e  sur face-water  and ground-water r i g h t s  w i th in  t h e  s t a t e  t o  

assure  t h a t  t h e  resource i s  u t r l i z e d  t o  i t s  f u l l e s t ,  y e t  preserved  f o r  con- 

t i n u a l  use i n  t h e  f u t u r e .  He has assumed an a c t i v e  r o l e  i n  'he i n v e s t i g a t i o n  

of a reas  i n  which t h e  p resen t  r a t e  of development o f  ground water  might af-.  

f e c t  t h e  use of  t h e  resource and has  au thor ized  in i i e s t iga t ions  o f  areos i n  

which problems  exist^ This r e p o r t  on t h e  ground-waxer resource  of  southern  

Ada and western Elmore c s u n t i e s  i s  t h e  t h l r d  L o  r e s u l t  from such an i n v e s t i -  

ga t ion .  Previous s t u d i e s  ,af t h e  Mountaln Hsme ar-ea and nor the rn  Owyhee County 

have been published (Ralston and Chapman, 1958 and Ralston and Chapman, l959) ,  

The ground-water resource  i n  southern Ada and western Elmore count ies  

i s  u t l l i z e d  as  a source  af water  f o r  borh domesrlr and i r r i g a t i o n  purposes. 

Surface-water  supp l i e s  f a r  i r r i g a t r o n  a r e  a v a i l a b l e  along t h e  nor thern  edge 

o f  t h e  s tudy area  from t h e  Boise Ri-ver and along t h e  extreme southern  p o r t i o n  

of t h e  a rea  from t h e  Snake Rlver .  The ground-water resource  i s  va luable  

i n  t h e  cont inuat ion  3f  t h e  p resen t  a g r i c u l t u r a l  p r o s p e r i t y  wl th in  t h e  s tudy 

a rea  and as a b a s i s  f o r  f u t u r e  development. The S t a t e  Reclamation Engineer 

has become concerned about t h e  lack of  knowledge of t h e  ground-water geology,  



c h a r a c t e r i s t i c s  of  growid-water movement, and t h e  p o t e n t i a l  and q u a l l t y  of  

t h e  resource  i n  t h e  s tudy a r e &  The present  s tudy was designed on a recon- 

naissance l e v e l  t o  ga the r  b a s i c  da t a  a ~ d  provide information about t h e  ex ten t  

and c a p a b i l i t y  of  t h e  resource .  I t  would a l s o  se rve  as  a b a s i s  f o r  a f u t u r e ,  

more i n t e n s i v e  s tudy i f  problems become apparent i n  t h e  a rea .  

The purposes f o r  t h e  s tudy of  t h e  ground-water resource  i n  southern Ada 

and western Elmore count ies  may be s t a t e d  as fo l lows:  1) t o  a i d  t h e  S t a t e  

Reclamation Engineer i n  adminis te r ing  t h e  water  r i g h t s  i n  t h e  a r e a ,  2) t o  

obta in  a g r e a t e r  knowledge of  t h e  hydrology and geology of  t h e  a rea  i n  o rde r  

t o  a s s i s t  landowners I n  developing t h e  resource ,  and 3) t o  gene ra l ly  add t o  

knowledge of  t h e  water  resources  of  t h e  S t a t e  of  Idaho. 

Objectives 

The ob jec t ives  of  t h e  p r o j e c t  were t o  determine t h e  quantity, q u a l i t y  

and occurrence o f  ground water  i n  southern Ada and western Elmore coun t i e s ,  

with s p e c i a l  emphasis on t h e  q u a n t i t y  of  water  a v a i l a b l e  f o r  and t h e  e f f e c t  

of new well  development i n  southern Ada County  The more s p e c i f i c  o b j e c t i v e s  

were t o :  1) determine t h e  geologic con t ro l  of  t h e  occurrence of  ground water 

i n  t h e  a r e a ,  2 )  determine t h e  a r e a l  ex ten t  and hydrologic  c h a r a c t e r i s t i c s  of  

t h e  aqu i fe r s  p re sen t  i n  t h e  a r e a ,  3) determine t h e  recharge-discharge chara-  

c t e r i s t i c s  of  t h e  a q u i f e r s ,  4 )  determine t h e  q u a l i t y  and temperature of  t h e  

ground waxer and i t s  s u i t a b i l i t y  f o r  domestic and i r r i g a t i o n  usages,  and 5 )  

denote a reas  where s p e c l a l  cons ide ra t ion  i s  needed i n  adminis te r ing  t h e  use 

of  t h e  ground-water r e source .  

Location and Extent 

The s tudy a r e a  inc ludes  approximately 940 square miles  loca ted  i n  t h e  

southern po r t ion  of  Ada County and t h e  western po r t ion  of  Elmore County i n  



southwestern idaha ( f i g  1 ) .  i t  i s  bo1i.nded on t h e  south by t h e  Snake River ,  

on t h e  west by t h e  Ada-Canyon County l i n e  and on t h e  e a s t  by Canyon Creek. 

The nor thern  boundary from &vest t o  e a s t  i s  the  Mora Canal, t h e  New York Canal,  

t h e  township l i n e  common t o  townships 2 and 3 North, I n t e r s t a t e  80 North, and 

t h e  road connecting Black 's  Creek, Mayfleld and Hountain Home. 

F ie ld  s ~ u d i e s ,  consisting of a wel l  inventory and reconnaissance geol-  

ogy, were conducted durlng t h e  per iod  January 1969 through August 1969. One 

water - leve l  recorder  was operated f o r  a s h o r t  pe r iod .  Twenty-five samples 

of  water  from sp r ings  and we l l s  were c o l l e c t e d  and chemical ly analyzed as a 

p a r t  of  t h e  s tudy.  

Previous I n v e s t i g a t i  3 ons 

The ground-water hydrology has not  been s t u d i e d  i n  d e t a i l  over  most o f  

t h e  Ada-Elmore a r e a .  Nace, Kest and Mower (1957) s t u d i e d  t h e  f e a s i b i l i t y  of  

pumping l a rge  q u a n t i t i e s  o f  water  onto t h e  western p o r t l o n  of  t h e  s tudy a r e a  

from t h e  Boise Val ley-  Only l imi t ed  r e fe rence  was made t o  p o t e n t i a l  ground- 

water  resources underlying what was c a l l e d  t h e  '?.fountain Home Plateau;! '  The 

general  geology of  t h e  Ada-Elmore a r e a  has  been s t u d i e d  by s e v e r a l  i n d ~ v i d u a l s  

The most recent  s tudy,  by Savage (1958), i s  concerned p r imar i ly  with economic 

geo logy  Some b a s i c  dara  on we l l s  i n  t h e  a r e a  wsre c o l l e c t e d  by Dion and 

G r i f f i t b s  (1957) as  a r e s u l t  of  t h e  i n ~ t i a t i o n  of  an observat ion well  network 

i n  southwestern Idaho 

Well Numbering System 

The well  numbering system used i n  t h i s  s tudy i s  t h e  same as  t h a t  used 

by t h e  U S. Geolcgicai  Survey i n  Idaho This  system i n d i c a t e s  t h e  l o c a t i o n s  

of  wel l s  w i t h ~ n  t h e  o f f i c i a l  r ec t angu ia r  subdivisions o f  t h e  p u b l i c  lands ,  

with re ference  t o  t h e  Boise Base Line and Meridian. The f i r s t  two segments 
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FIGURE i. Index map showing the area covered by this report 



of a  number des ignate  t h e  township and range. The t h i r d  segment g ives  t h e  

s e c t i o n  number, followed by two l e t t e r s  and a  numeral, which i n d i c a t e  t h e  

q u a r t e r  s e c t i o n ,  t h e  f o r t y  acre  t r a c t ,  and t h e  s e r i a l  number of  t h e  wel l  wi th in  

the  t r a c t ,  Quarter  s e c t i o n s  a re  l e t t e r e d  a ,  b ,  c ,  and d  i n  counterclockwise 

o rde r ,  from t h e  no r theas t  q.uarter of  each sec t ion  ( f i g .  2 ) .  Within t h e  quar-  

t e r  s e c t i o n s ,  f o r t y  ac re  t r a c t s  a re  l e t t e r e d  i n  t h e  same manner. \'ell 1s 1 E  

30bbl i s  i n  t h e  NW4 of t h e  NW?;, of s e c t i o n  30 i n  township l S , ,  1 E . ,  and i s  

the  f i r s t  wel l  desrgnated i n  t h a t   tract^ 

Geographic S e t t i n g  

The Ada-Elmore s tudy a rea  c o n s i s t s  of t h r e e  major geographic f e a t u r e s :  

an ex tens ive  p l a t e a u ,  the  Snake River canyon and a  narrow v a l l e y  f l o o r  along 

t h e  Snake River .  The p l a t e a u  inc ludes  most of  t h e  s tudy a rea .  I t  i s  an un- 

du la t ing  lava p l a i n  dot ted  with small  vents  and i s o l a t e d  c inde r  cones. Shallow 

g u l l i e s  and small  canyons have been eroded by ephemeral s t reams.  The e n t i r e  

p l a t e a u  s lopes  gen t ly  southward towards t h e  Snake River ,  The Snake River 

canyon is  present  along t h e  southern boundary of  t h e  s tudy a rea .  The no r th  

s i d e  of t h e  canyon i s  cha rac te r i zed  by a  s t eep  b a s a l t  wal l  from 50 f e e t  t o  

over  700 f e e t  i n  he igh t .  The va l l ey  f l o o r  along t h e  r i v e r  i s  widest  nea r  

Grand View. i t  i s  farmed ex tens ive ly  i n  t h i s  a r e a  and i s  used p r i m a r i l y  f o r  

c a t t l e  grazing downstream. The s u r f a c e  i s  gene ra l ly  l e v e l  i n  the  Grand View 

a r e a  and becomes hummocky downstream, 

The drainage i n  t h e  a r e a  i s  t o  t h e  Snake  river^ Numerous small  i n t e r -  

m i t t e n t  streams i s s u e  from t h e  Boise Front  and M t .  Bennett Hil ls .  Small 

r e s e r v o i r s  have been cons t ruc ted  on s e v e r a l  of  t hese  t o  s t o r e  water  dur ing  

per iods  of  flow. The l a r g e s t  of  t h e s e  r e s e r v o i r s  a re  on Indian Creek and 

Black 's  Creek. 



Well NO. 1 5 - I E - 3 0  b b I  

F I G U R E  2 .  \ t e l l  numbering sys tem 



The c l imate  of  t h e  s tudy a rea  i s  semi-ar id .  Data from t h e  f i v e  U. S. 

Weather Bureau s t a t i o n s  nea res t  t h e  s tudy a rea  a re  shown i n  t a b l e  1. The 

est imated average p r e c i p i t a t i o n  f o r  t h e  a rea  i s  9 . 3  inches and t h e  es t imated  

average temperature i s  51.4 Fahrenheit  (F) degrees .  The per iod  of  g r e a t e s t  

average p r e c i p i t a t i o n  i s  during t h e  l a t e  winter  and e a r l y  s p r i n g  months i n  

t h e  Boise-Kuna region;  while t h e  g r e a t e s t  p r e c i p i t a t i o n  occurs from March 

through June f o r  t h e  r e s t  of  t h e  a r e a .  

Native vegeta t ion  i s  t y p i c a l  of  a semi-ar id environment. Sagebrush, 

r a b b i t  brush, wheat g r a s s ,  cheat g r a s s  and many o t h e r  v a r i e t i e s  of  low brush 

and grasses  i n h a b i t  t h e  a r e a ,  Most of t h e  crops i n  t h e  a r e a  a r e  i r r i g a t e d .  

Some dry land g ra in  crops a re  grown.. C i t i e s  and v i l l a g e s  near  t h e  a r e a  i n -  

clude Boise, Kuna, Melba, Orchard and Mayfield, 

HYDROGEOLOGY 

Four geologic u n i t s  a r e  important as  a q u i f e r  systems wi th in  t h e  s tudy 

a r e a :  (1) a lower sand and gravel  ( f i g .  3 ) ,  ( 2 )  a b a s a l t ,  (3 )  an upper sand 

and gravel  and (4)  a s a n d - s i l t .  A t h i n  upper b a s a l t  i s  p resen t  a t  s c a t t e r e d  

loca t ions  throughout t h e  subarea ,  but  i s  not  important as  a major a q u i f e r .  

Lower Sand and Gravel Unit 

The lower sand and gravel  u n i t  unde r l i e s  t h e  western p o r t i o n  of  t h e  

s tudy a r e a ,  This u n i t  i s  def ined  f o r  t h i s  r e p o r t  as t h e  coarse  grained por-  

t i o n  of the  Idaho Formation (Kirkham, V .  R .  D . ,  1931) immediately underlying 

t h e  major b a s a l t  u n i t  ( f i g .  4 ) .  I t  c o n s i s t s  of  l e n t i c u l a r  beds of poorly-  

s o r t e d  gravel  and sand with l e s s e r  amounts of  s i l t  and c l a y .  The sediments 

were derived from t h e  mountains t o  t h e  no r th  and depos i ted  on a r o l l i n g  

topography by the  anc ien t  Boise River and t r i b u t a r y  s t reams.  During t h i s  

per iod  of t ime, t h e  Snake F.iver occupied a v a l l e y  n o r t h  o f  i t s  p resen t  



TABLE 1 

AVERAGE MONTHLY PRECIPITATION AND TEMPERATURE 

AT STATIONS NEAR THE ADA COUNTY STUDY AREA 

Swan F a l l s  Grand View Mountain Home Boise Kuna - 

Elevation ( f e e t )  2325 2400 3190 2838 2685 

Years of  
Record 31 30 29 32 5 3 58 2 8 28 54 5 7 

Prec ip .  Temp. Prec ip .  Temp. Prec ip .  Temp. Precip.  Temp. P rec ip .  Temp. 
Month ( i n . )  (OF) ( i n .  ) (OF) ( i n . )  (OF) ( i n .  ) (OF) ( i n .  ) (OF) 

January .97 31.4  . 7 1  29.4 1 . 0 4  2 8 . 3  1 . 3 2  2 9 . 1  1 .12  29.0  

February .80 38.0 . 5 8  35.4  .87 33.2 1 . 3 3  34 .5  1 . 0 3  34 .5  

March .99 44.7 . 9 1  43 .0  1 . 1 0  40 .4  1 .32  41 .7  1 .10  41.8  

co April  .85 50 .2  .70 52 .7  .84 49 .6  1 . 1 6  50.4  1 . 0 3  5 0 . 3  

May .95 6 2 . 1  1 . 0 9  60 .8  1 .02  57.4  1 . 2 9  57 .2  1 . 3 7  57 .6  

June 1 . 2 9  68.7  . 8 3  6 7 . 9  . 7 3  64 .4  .89 6 5 . 8  .88  6 3 . 7  

J u l y  .24 8 0 . 1  .16 76.5 .24 7 3 . 7  . 2 1  7 5 . 2  .19 72.0 

August .08  77 .4  .11 73 .4  .15  71 .1  .16 72 .1  .14 69 .4  

September .42 67 .3  . 3 3  6 3 . 5  - 3 0  62 .2  .39 6 2 . 7  .40  6 1 . 3  

October . 5 8  55.9 .47 5 2 . 3  .65 51.9  .84 5 1 . 6  .79 5 1 . 8  

November .95  41 .0  .68  4 0 . 3  . 9 3  38.7  1 . 2 0  38.6  1 . 1 8  3 8 . 8  

December .68 35.6 .69 29.8  .91 31.9 1 .32  32.2 1 . 0 3  32.4  

Tota l  8 . 8 0  7 .26 8 .78  1 1 . 4 3  10.36 

Average 54 .2  5 1 . 6  5 0 . 2  51 .0  50.2  



Fi iu r r .  .,u;cL 3, riydrooeo!ogic: i l l i t s  in the Ada-Elmore s tudy  area.  e 



FIGURE 4.  I i yd rogeo log ic  c r o s s  s e c t i o n s  o f  s o u t h e r n  Ada County .  



l oca t ion  ( f i g .  5 ) .  The ancient  Bmse i v s r -  had a  s t eepe r  gradlent  a t  t h i s  

time because t h e  mountains were much h igher  t h a  a i  pxesent .  Large volumes 

of  sediment,  composed of  porphyry, g r a n i t e  2nd quartzite, were c a r r i e d  out  

of  t h e  mountains by t h e  r i v e r  and deposi ted i n  a la rge  fan t h a t  even tua l ly  

spread  south t o  the  v l e i n i t y  o f  Ku.na These sediments a re  be l l eved  t o  pro-  

v ide  hydrau l i c  connnection f o r  some ground-water recharge from t h e  p resen t  

Boise River t o  t h e  aqu i fe r s  i n  t h e  s tud)  a rea  Changes i n  dralnage p a t t e r n s  

and f l u c t u a t i o n s  i n  s t ream flow account f o r  t h e  extreme l a t e r a l  and vertical 

v a r i a t i o n s  i n  g ra in  s i z e  ?he maximum thlckni-,:s 3f t h e  u n l t  i s  unknown, hut  

i s  g r e a t e r  than seve ra l  hundred f e e t  where o l d  v a i i e j s  irere f i l l e d  

The permeabi l i ty  of t h e  lowe* sand and gra;rei u n i t  v a r i e s  g r e a t l y .  The 

major c o n t r o l l i n g  f a c t o r  i s  t i e  degree of  sorTlng o r  t h e  sediments Where 

t n e  sediments a r e  wel l - sor ted ,  yields- to-well . ;  have exceeded 3,000 ga l lons  p e r  

minute (gpm). However, idliere s o r t i n g  1s poor and l a rge  amounts of  s l l t  and 

c l ay  occupy t h e  pore spaces between the sand and gravel  p a r t i c l e s ,  ground- 

water  movement i s  i n h i b i t e d  a ~ d  y l e l d i - t 3 - w e i i s  a re  ?ow Because of the  l e n -  

t i c u l a r  na tu re  of  the  u n i t ,  l o c a l  a r t e s i a n  candi t lons  a r e  p r e s e n t .  Plater 

l e v e l s  i n  seve ra l  we l l s  i n  t h e  u n i t  m s e  10 t o  20  f e e t  above t h e  top  of t h e  

water-bearing s t r a t a  during d r l l l i n g  The lower sand and gravel  u n i r  has 

been developed f o r  i r r i g a t i o n  purposes 

Basair U ~ i t  

The b a s a l t  u n i t  c o n s l s t s  of a  thli seatuence of J.a*,a flows p resen t  i n  

most of t h e  s tudy a rea  ( f ~ g ,  5 j .  The Sasa.it t ias denss i t ed  from a  chain of  

volcanoes which p a r a l l e l e d  t h e  Snake P ~ v e r  dur1r.g Mzddie P le i s tocene  t ime.  

These flows f i i l e d  the  then e x i s t l n g  v a i ! e y i  and low a reas  i n  t h e  s tudy a r e a  

t o  approximately 3,000 f e e t  e l eva t ion  The i n d i ~ i d u a i  flows were quite f l u i d  
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FIGURE 5 .  P o s t u l a t e d  e v o l u t i o n  o f  d r a i n a g e  i n  Southwestern  Idaho ,  
(!fodified from Savage,  1958) 



and, as  a  r e s u l t ,  t h s  con tac t s  between flows a r e  v e s i c u l a r  o r  porous and 

broken. Cinder beds and c lay  lenses  were deposi ted between many f lows,  Well 

developed columnar j o i n t i n g  i s  p re sen t  where t h e  b a s a l t  i s  exposed, and well  

d r i l l e r s '  r e p o r t s  i n d i c a t e  t h i s  j o i n t i n g  extends throughout t h e  u n i t .  Thick 

in t e rbeds  of  orange-brown t u f f  and volcanic  d e b r i s  a r e  p re sen t  nea r  former 

vent  a reas .  Frac tur ing  of the  b a s a l t  has  occurred where ind iv idua l  flows 

terminated and along con tac t s  with o l d e r  flows. Because of  the  v a l l e y - f i l l i n g  

n a t u r e  of t h e  f lows,  t h e  th ickness  of t h e  u n i t  v a r i e s  from 40 f e e t  t o  approxi- 

mately 600 f e e t  i n  t h e  s tudy a r e a .  

The permeabi l i ty  of t h e  u n i t  v a r i e s ,  bu t  i s  gene ra l ly  h igh .  The broken 

zones, t h e  columnar j o i n t i n g ,  and t h e  v e s i c u l a r  zones along t h e  con tac t s  a l l  

c o n t r i b u t e  t o  the  genera l  high permeabi l i ty  of  t h e  u n i t .  Wells commonly y i e l d  

more than 2,000 gpm, 

Upper Sand and Gravel Unit 

The upper sand and gravel  u n i t  i s  p resen t  i n  t h e  no r theas t e rn  p o r t i o n  

of t h e  s tudy area  ( f i g .  3 ) .  This  u n i t  was depos i ted  by t o r r e n t i a l  s t reams 

i s s u i n g  from the  mountains t o  t h e  no r th  dur ing  Upper P le i s tocene  t ime ( f i g .  5) 

The u n i t  ranges from s i l t  t o  cobble-s ize  g r a n i t e ,  porphyry and q u a r t z i t e ,  w i t h  

small  amounts of b a s a l t  and metamorphic rocks .  Because of  t h e  high energy 

l e v e l  of the  s treams depos i t ing  t h e  g rave l  and t h e  bra ided  n a t u r e  of  t h e  chan- 

n e l s ,  i nd iv idua l  beds a r e  very d iscont inuous .  Extreme v a r i a t i o n s  i n  g r a i n  

s i z e  and s o r t i n g ,  both l a t e r a l l y  and v e r t i c a l l y ,  a r e  common. Thin l a y e r s  of  

b a s a l t  were extruded from small  f i s s u r e s  and a r e  l o c a l  i n  a r e a l  e x t e n t .  The 

th ickness  of t h e  u n i t  v a r i e s  widely, but  i s  be l ieved  t o  be over  900 f e e t  i n  

township 2 N . ,  2 E ,  The well  product ion from t h i s  a q u i f e r  v a r i e s  from 1,000 

gpm t o  3,000 gpm. 



Sand-Sil t  Unit 

The s a n d - s i l t  u n i t  i s  composed pr imar i ly  of  g r a n i t i c  sand and s i l t  with 

minor amounts of g r a v e l ,  The u n i t  unde r l i e s  t h e  b a s a l t  u n i t  i n  t h e  e a s t e r n  

po r t ion  of t h e  s tudy a r e a .  A t  some loca t ions  where t h e  b a s a l t  i s  absen t ,  t h e  

u n i t  is covered by a  t h i n  l a y e r  of  Recent alluvium. The maximum th ickness  o f  

t h i s  u n i t  i s  unknown i n  t h e  s tudy a r e a ,  but  i s  be l ieved  t o  be  g r e a t e r  than  

1,000 f e e t .  Ground water  i s  found p r imar i ly  i n  t h e  sand and g rave l  beds.  

Ar tes ian  condi t ions  a r e  p resen t  throughout most of  t h e  u n i t ,  and many flowing 

we l l s  a r e  p re sen t  i n  t h e  Cha t t in  F l a t  a r e a ,  township 5 S . ,  3 E . ,  and nea r  

Melba i n  township l S . ,  2  W, Most of  the  ground water  i n  t h e  Cha t t in  F l a t  

a r e a  i s  warm. The source of  hea t  f o r  t h e  warm water  i s  b e l i e v e d  t o  be  deep 

c i r c u l a t i o n  of  ground water through bur ied  f a u l t  zones beneath t h e  sediments .  

Other Geologic Units  

Other geologic u n i t s  which a r e  minor a q u i f e r s  i n  t h e  s t u d y  a r e a  a r e  

t h e  Payet te  Formation (Lindgren, 1898, p .  532-634), t h e  Snake River  b a s a l t  

and Recent alluvium. The Paye t t e  Formation i s  p e n e t r a t e d  by a  s i n g l e  wel l  

(2N 4E l9dc l )  t o  a  depth of  995 f e e t .  The wel l  d r i l l e r ' s  r e p o r t  i n d i c a t e s  

a  y i e l d  of 11 gpm. The formation a t  t h i s  l o c a t i o n  c o n s i s t s  o f  c l a y ,  s h a l e ,  

sand and t h i n  gravel  beds. I t  i s  be l ieved  t h a t  t h i s  g r e a t  t h i ckness  of s e d i -  

ment i s  the  r e s u l t  of  t h e  f i l l i n g  of an anc ient  v a l l e y .  

The Snake River b a s a l t  i s  important a s  an a q u i f e r  f o r  domest ic  purposes 

only.  The b a s a l t  i s  c l o s e  t o  t h e  land s u r f a c e  and g e n e r a l l y  t h i n  (50-100 

f e e t ) .  Yie lds- to-wel l s  a r e  low and q u a l i t y  i s  r epor t ed  t o  b e  poor .  

The Recent al luvium i s  a  source of  water  f o r  a  few hand-dug we l l s  i n  

t h e  s tudy a rea .  These we l l s  a r e  sha l low,  y i e l d s  a r e  low, and water  q u a l i t y  

i s  repor ted  t o  be poor.  These we l l s  a r e  u s u a l l y  s i t u a t e d  n e a r  o l d  s p r i n g s  



along t h e  mountain f ron t  o r  near  streams on t h e  p la t eau .  

The Boise Front and Mt. Bennett H i l l s  a r e  composed of a  g r a n i t i c  core 

ove r l a in  by Miocene age b a s a l t ,  sedimentary depos i t s  of t h e  Payet te  Formation, 

Idavada Volcanics (Malde and Powers 1962, p .  1,200) and i n  p laces ,  P le i s tocene  

age canyon-f i l l ing  b a s a l t .  The composition of these  h i l l s  has an important 

e f f e c t  on the  q u a n t i t y  of recharge t o  the  a q u i f e r s  underlying the  p l a t e a u .  

The h i l l s  a re  dominantly weathered g r a n i t e  from the  Danskin Peak road,  west 

( f i g .  6 ) .  The permeabi l i ty  of t h i s  po r t ion  of t h e  h i l l s  i s  be l ieved t o  be 

extremely low, l i m i t i n g  the  r a t e  of recharge.  Near t h e  western edge o f  t h e  

study a r e a ,  t he  g r a n i t e  i s  ove r l a in  by h igh ly  weathered b a s a l t  of Miocene age 

( U .  S. Corps, of Engineers) ,  ancient  Boise River channel g r a v e l s ,  and P l e i s -  

tocene age b a s a l t s .  An unknown amount of water i s  be l i eved  t o  be  recharged 

through t h e  channel g rave l s  from the  Boise River t o  t h e  aqu i fe r s  i n  t h e  s tudy 

a rea .  The h i l l s ,  e a s t  o f  t h e  Danskin Peak road, a r e  composed p r imar i ly  of 

the  Idavada Volcanics [ f i g .  6 ) "  These rocks a r e  gray ,  welded ash flows and 

a re  h ighly  jo in ted  and f r a c t u r e d  The permeabi l i ty  i s  considered t o  be  h igh .  

This a rea  i s  be l ieved t o  se rve  as  a  recharge a r e a  f o r  t h e  a q u i f e r s  i n  t h e  

Mountain Home a rea  and t h e  e a s t e r n  por t ion  of t h e  s tudy a r e a  (Ralston and 

Chapman, 1968) 

Geologic S t r u c t u r e  

The study a r e a  l i e s  on t h e  nor thern  edge o f  a  s l i g h t l y  t i l t e d  s t r u c t u r a l  

trough formed by the  subsidence of t h e  western Snake P l a i n .  The lower s e d i -  

mentary u n i t s  i n  the  s tudy area have been t i l t e d  2 - 3  degrees t o  t h e  sou th .  

Major f a u l t i n g  i n  t h e  a r e a  has occurred p r imar i ly  along t h e  mountain f r o n t .  A 

sharp increase  i n  the  depth-to-water  along a l i n e  p a r a l l e l  t o  the  mountain 

f r o n t  supports  t h i s  conclus ion ,  Also, g r a n i t i c  rocks p r e s e n t  i n  t h e  h i l l s  a r e  



EXPLANATION 

Tiv Idavada Volcanics - gray welded ash flows crudely 
jointed and locally highly fractured 

Ki Granitic rocks of  the Idaho Batholith-Weathered 
grwite and granodiorite of Cretaceous 
age 

- Contacts between geologic units 

Study area boundary 

FIGURE 6 .  General su r face  geology of the  Boise f r o n t  and M t .  Bennett 
h i l l s  and loca t ion  with r e spec t  t o  t h e  southern  Ada-western 
Elmore study a rea .  



not  encountered i n  any we l l s  near  tb.t mountains except f o r  in  we l l  l S  5E 26aal 

Other f a u l t s  a r e  be l ieved  t o  occur near  t h e  edge of  t h e  Snake River canyon i n  

township 4 S., 3 E .  An unknown nw.ber of  f a u l t s  a r e  b e l i e v e d  t o  be bur ied  be- 

neath t h e  b a s a l t  i n  t h e  western por t ion  o f  t h e  s tudy a rea  because of anomalous 

water  temperature d a t a .  Basal t  di.kes a r e  p resen t  a t  ividely s c a t t e r e d  l o c a l i -  

t i e s  wi th in  t h e  s tudy a r e a ,  Tnose observed have been i n  t h e  upper sand and 

gravel  u n i t  and a r e  l o c a l  i n  e x t e n t .  

Geologic His tory  

During Late Pl iocene t ime,  southwestern Idaho was an a r e a  of  ex tens ive  

shallow l akes ,  ponds and s t reams,  Erosion of t h e  g r a n i t i c  mountains t o  t h e  

no r th  and e a s t  produced g rea t  volumes of  sand,  g r a v e l ,  and s i l t .  These s e d i -  

ments were depos i ted  i n  a t h i c k  sequence along t h e  p resen t  Snake River P l a i n .  

During Lower P le i s tocene  t ime,  much of t h i s  depos i t ion  ceased  and e ros ion  

carved canyons and g u l l i e s  i n t o  t h e  s o f t  sediments leaving a h i l l y  topography. 

Coarse-grained sediments were then  depos i ted  upon t h e  f i n e r  m a t e r i a l s  from 

t h e  mountain f r o n t  t o  t h e  v i c i n i t y  of  Xuna, Volcanic e r u p t i o n  began from a 

chain of  volcanoes along the  Snake P la in  dur ing  t h e  Middle P l e i s t o c e n e .  This  

lava  f i l l e d  t h e  o ld  canyons and g u l l i e s  and covered most of  t h e  h i l l s .  The 

lava  dammed many of  t h e  s treams forming sma l l ,  shal low l akes .  Fine gra ined  

sediments f i l l e d  many o f  these  t o  form in t e rbeds  between l a v a  f lows.  A s  

vo lcanic  a c t i v i t y  waned, e ros ion  i n  t h e  mountains depos i ted  al luvium over  t h e  

b a s a l t ,  Deposition of  coarse g rave l  over  t h e  b a s a l t  i nc reased  as a l p i n e  

g l a c i e r s  t o  the  no r th  melted and sediment laden streams emi t t ed  from t h e  

mountain f r o n t :  These s treams fol lowed b ra ided  courses  through t h e  a r e a  de- 

p o s i t i n g  s e v e r a l  hundred f e e t  of  sediments .  During t h e  deuos i t ion  of t h e  

g rave l ,  i s o l a t e d  vo lcan ic  e rup t ions  took p l a c e  r e s u l t i n g  i n  s c a t t e r e d  outcrops 



and In terbeds  of b a s a l t .  One of t h e  most prominent outcrops i s  near  Lucky 

Peak Dam where a  s e r i e s  of canyon f i l l i n g  flows d ive r t ed  t h e  anc ient  Boise 

River ,  t u rn ing  i t  northwestward Erosion again took p lace  modifying t h e  

topography t o  i t s  present  s t a t e .  Recent depos i t ion  has  occurred along t h e  

mountain f r o n t  i n  t h e  form of  a l i u v i a l  f ans  and along streams as  t e r r a c e  and 

channel g rave l s .  

WELL DEVELOPMENT 

The ground-water resource i n  southern Ada and western Elmore count ies  

has  been developed f o r  both i r r i g a t i o n  and d o m e s t ~ c  water  s u p p l i e s .  More 

than 50 l a rge  irrigation wel l s  have been d r l l l e d  s rnce  1960, These wel l s  

supply water  f o r  a l l  of  t h e  i r r i g a t e d  acreage i n  t h e  a rea  not  included under 

t h e  Boise P ro jec t  o r  suppl ied  by water  from t h e  Snake River .  A l l  of  t h e  do- 

mes t ic  supp l i e s  i n  t h e  a r e a  a r e  der ived  from ground water ,  

The p a t t e r n  of  wel l  development i n  southern Ada and western Elmore 

count ies  i s  shown i n  f i g u r e  7 ,  More than  90 percent  of  t h e  we l l s  i n  t h e  

s tudy a r e a  a r e  loca ted  i n  t h e  northwestern p o r t i o n .  For purposes of d i scus -  

s i o n ,  t h i s  more i n t e n s i v e l y  developed a r e a  i s  de l inea ted  as  t h e  Kuna subarea  

The s p a r s e l y  developed remainder of  t h e  s tudy a r e a  i s  designated as  t h e  

Orchard subarea.  

Kuna Subarea 

The a rea  Included i n  t h e  Kuna subarea  has  experienced one of  t h e  l a r g e s t  

i nc rease  i n  wel l  cons t ruc t lon  i n  t h e  s t a t e  during t h e  p a s t  s e v e r a l  yea r s  

New land has  been opened by t h e  d e s e r t  land e n t r y  method as we l l  as  by con- 

t inued  development of deeded p r o p e r t y  The location, depth and use o f  wel l5  

i n  t h e  subarea a r e  presented  i n  f i g u r e  8 A l l  of  t h e  we l l s  i n  t h e  a r e a  a r e  

l e s s  than 1,000 f e e t  deep. The depth-to-water  ranges from l e s s  than  50 f e e t  



FIGURE 7. Pattern of well development in southern Ada and western Elmore 

Counties. 



FIGURE 8 .  Location, depth and use of we l l s  i n  t h e  Kuna Subarea of  

southern Ada County. 



t o  n e a r l y  500 f e e t .  

Most of  t h e  weals i n  t h e  Kuna subarea obta in  water  from any o r  a l l  of  

t h r e e  hydrogeologic u n i t s :  upper sand and g rave l ,  b a s a l t ,  o r  lower sand and 

gravel  (see f i g .  3 ) .  Yields g r e a t e r  than 1,000 gpm a r e  obtained over a  l a rge  

po r t ion  of  t h e  subarea ,  The h ighes t  y i e l d s  a re  der ived  from we l l s  which 

p e n e t r a t e  t h e  b a s a l t .  The northwestern po r t ion  of  t h e  subarea has  t h e  most 

product ive a q u i f e r  system. A group o f  we l l s  i n  township 2  N., 1 E , ,  which 

obta in  water from t h e  upper sand and gravel  a q u i f e r ,  a l s o  have high y i e l d s .  

The r e l a t i v e  magnitude of  t h e  t r a n s m i s s l b ~ l l t y  of  t h e  a q u i f e r s  may be e s t l -  

mated by the  r e l a t i o n s h i p :  

T = Transmiss ib i l i t y  (capaci ty  of  t h e  a q u i f e r  t o  tr- ,ns - 
m i t  water) i n  ga l lons  p e r  day p e r  f o o t ,  g p d i f t .  

Sc = S p e c i f i c  capacl ty  (discharge of  wel l  d iv ided  by t h e  
drawdown) i n  ga l lons  p e r  minute p e r  f o o t ,  gpmift .  

yhe t r a n s m i s s i b i l i t y  o f  t h e  b a s a l t s  a t  s e v e r a l  l o c a t i o n s  exceeds 2,000,000 

gpd / f t .  according t o  t h e  above r e l a t i o n s h i p  (Theis ,  Brown and Meyer, 1963, 

p.  332).  'rhe maximum t r a n s m i s s i b i l i t y  value i n d i c a t e d  f o r  t h e  sand and 

gravel  aqu i f e r s  i s  400,000 g p d l f t  

Orchard Subarea 

The Orchard subarea Inc ludes  approximately 80 pe rcen t  o f  t h e  s tudy a r e a  

but  only a  small  po r t ion  o f  t h e  wel l  development. I r r i g a t i o n  we l l s  have 

been d r i l l e d  a t  s e v e r a l  l oca t ions  i n  t h e  subarea with on ly  l i m i t e d  success .  

Domestic supp l i e s ,  however, have been obtained from ground water  a t  most 

l oca t ions .  The l o c a t i o n ,  depth and use of  b e l l s  i n  t h e  Orchard subarea  a r e  

presented  i n  f i g u r e  9 



F I G U R E  9. Loca t ion ,  depth and use  o f  we l l s  and l w a t e r - l e v e l  e l e v a t i o n  i n  

t h e  Orchard Subarea o f  sou the rn  Ada and wes te rn  Elmore Coun t i e s .  



The w e l l s  i n  t h i s  subarea range i n  depth from 20 t o  1,620 f e e t .  The 

depth-to-water  ranges from f l o w ~ n g  a t  land su r face  t o  n e a r l y  700 f e e t l  The 

primary a q u i f e r s  a r e  t h e  s a n d - s l l t  and b a s a l t  u n i t s  The we l l  development 

may be d iv ided  i n t o  s e v e r a l  ca t egor i e s  on t h e  b a s i s  of  wel l  depth,  water - leve l  

e l eva t ion  and loca t ion .  Many shallow ( l e s s  than 150 f e e t )  wel l s  have been 

d r i l l e d  and dug along t h e  mountain f r o n t ,  p a r t i c u l a r l y  nea r  Mayfreld.  More 

than 10 shal low we l l s  were d r i l l e d  i n  s e c t i o n s  23 and 24  of  township 1 N.,  

4 E. These we l l s  ob ta in  water  from a  pexched sand a q u i f e r  30 t o  40 f e e t  be-  

low land su r face .  Reported y i e l d s  t o  r r r ~ g a t i o n  wel l s  exceed 200 gpm i n  t h e  

sp r ing  bu t  drop raprd ly  dur ing  t h e  s u m e r .  Shallow dug we l l s  were a l s o  con- 

s t r u c t e d  i n  s e c t i o n s  8,  18 and 28 o f  township 1 S . ,  6  E. The depth-to-water  

i n  these  we l l s  range from 10 t o  20 f e e t .  Many o f  t h e  we l l s  d r l l l e d  near  t h e  

mountains have been destroyed o r  abandoned. Only l imi t ed  domestic s u p p l i e s  

a r e  p r e s e n t l y  being der ived  from t h e  resource  i n  t h i s  a r e a .  

'4 number of  we l l s  have been d r i i l e d  2 3  depths ranging from 350 t o  1,166 

f e e t  on t h e  p l a t e a u .  Although s e v e r a l  of t h e  wel l s  were d r i i l e d  f o r  i r r i -  

ga t ion  s u p p l i e s ,  none a r e  p r e s e n t l y  be ing  opera ted  The maximum repor ted  

y i e l d  i s  750 gpm with a  s p e c i f i c  capacity sf 6 gpmift The t r a n s m i s s i b i l i t y  

of  the  a q u i f e r  is  thus  lsw Much of  t h e  c e n t r a i  and western po r t ions  of  t h e  

p l a t eau  a r e  devoid of  wel l  development 

Many small  flowing viells a r e  p re sen t  on Chat t in  F i a t  i n  t h e  extreme 

southern po r t ion  of  t h e  subarea .  Most of  t h e s e  weiis  obta in  water  from t h e  

s a n d - s i l t  u n i t  and were d r i l l e d  p r i o r  to 1940 The r epor t ed  depth of  most 

of  t h e  we l l s  r a g e  from 40 t o  730 f e e t  One deeper wel l  on t h e  f l a t  o b t a i n s  

hot  ground water  under a r t e s i a n  p r e s s u r e .  The ground-water resource  i s  

u t i l i z e d  i n  t h i s  a rea  almost exc lus ive iy  f o r  domestic supp l i e s  



Several  deep we l l s  [500 t o  590 f e e t j  have been d r i l l e d  on t h e  p l a t e a u  

above Chat t in  F l a t  i n  tavnships  5 S , ;  4 E .  and 4 S . ,  3 E .  f o r  i r r i g a t i o n  

purposes" None of  t hese  we l l s  a re  p r e s e n t l y  pumped. Four s p r i n g s ,  which 

i s s u e  along a pos tu l a t ed  f a u l t  l i n e  on t h e  e a s t  margln of lowland, a r e  used 

f o r  s tock  water ing and domestic purposes.  A spr ing  (45 3E 30dcs l j  i s  a l s o  

u t i l i z e d  f o r  t hese  purposes. A l l  of  t h e  repor ted  y i e l d s  i n  t h e  southern  

p o r t i o n  of t h e  s tudy a rea  a r e  low except f o r  t w s  we l l s  on t h e  r i m  of  t h e  

Snake River Canyon i n  s e c t i o n s  5 and 5 of  township S S . ,  4 E .  These we l l s  

have repor ted  t e s t  y i e i d s  o f  2,200 and 1,300 gpm from the b a s a l t  and sand- 

s i l t  u n i t s  The d r i l l e r ' s  r epor t  on t h e  l a t t e r  well  i n d i c a t e d  a s p e c i f i c  

capac i ty  of  14 gpm/ft.  o r  an approximate t r a n s r n l s s i b i l i t y  of  28,000 g p d / f t .  

CHHMCTERISTICS OF GROUND-WATER FLOW 

Ground-Water Movement i n  t h e  Kuna Subarea 

Ground-water flow i n  t h e  Kuna subarea i s  from nor theas t  t o  southwest 

( f i g .  10) .  The g rad ien t  o r  s lope  of  t h e  ground-water su r face  i s  approximately 

10 f e e t  p e r  mile over  most o f  t h e  s u b a r e a ,  As t h e  flow nea r s  t h e  Snake River ,  

t h e  g rad ien t  s teepens  t o  40 f e e r  p e r  mlie .  The water - leve l  contours  i n d ~ c a t e  

recharge from t h e  New York Canal and a s soc ia t ed  irrigation and p o s s i b l y  from 

t h e  Boise River.  Discharge from t h e  aqui fer  system i s  be l i eved  t o  be i n  t h e  

southern po r t ion  o f  t h e  subarea near  t h e  Snake R ~ v e r .  Local occurrences o f  

h ighe r  water  l e v e l s  a r e  present  i n  var ious  po r t ions  o f  t h e  subarea .  The 

change i n  ground-water g rad ien t  i n  t h e  subarea i s  be l i eved  t o  be  t h e  r e s u l t  o f  

changes i n  t h e  a q u i f e r  ma te r i a l  The g rad ien t  i s  f l a t t e s t  i n  t h e  a r e a  where 

b a s a l t  i s  the  primary a q u i f e r  because o f  t h e  genera l  high t r a n s m i s s i b i l i t y ,  

The contours of wa te r - l eve l  e l e v a t i o n  presented  f o r  t h e  Kuna subarea  

i n  f i g u r e  10 compare seasonably wel l  with t h e  wa te r - l eve l  contours  p re sen ted  
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FIGURE 10. Contours of water-level elevation in the Kuna Subarea of 

southern Ada County. 



by Nace, West and Mower (1957, p l a t e  5 )  f o r  the  Bslse va l ley  rn 1953 The 

northern boundary of t.he p resen t  s tudy approximately co inc ides  with t h e  

sourhern boundary of  t h e  prevrous study Nace, West and Mower (1957) sug-  

gested t h e  locar ion  of  a ground-water d iv ide  r ~ u g h i y  along t h e  alignment of 

t h e  New York Canal from t h e  Boise R w e r  t o  Kuna and then gene ra l ly  westward 

along the  south s i d e  of Lake Lowell (see f i g  1 0 ) .  The d iv ide  ind rca res  

t h a t  any ground water t o  t h e  nor th  ddlscharges t o  t h e  Borse Riv-er and t h a t  t o  

the  south t o  the  Snake Rive1 i f  t h e  ground-water d l " i d e  i s  p r e s e n t l y  near  

t h e  p o s r t i o n  suggesred,  a l l  recharge t o  t h e  Kuna subarea must then o r l g l n a t e  

south of t h i s  Line. The source of rechi rge  t o  t h e  aqur fe r s  rn t h e  Kunci sub-  

a rea  w l l l  be discussed i n  d e t a r i  i n  a l a t e r  s e c t i o n .  

Elevat ion of t h e  Water Surface i n  t h e  Orchard Subarea 

The general  direction of grotmd-water flow i n  t h e  Orchard subarea i s  

from nor th  t o  sou th .  The va lues  of water kevei elevation, presented  i n  f r g -  

ure  9 ,  i n d i c a t e  t h a t  recharge i s  from the mountains The water - leve l  e l e -  

va t lon  v a r r e s  from 3,500 f e e t  near  t h e  m9unta;n f ron t  t o  approxlmateiy 2,650 

f e e t  near  Or~chard and approximately 2 , 4 5 0  near  t h e  Snake River .  S u f f i c i e n t  

d a t a  a r e  not a-vai iabie  t o  cons t ruc t  a contour map o r  c a l c u l a t e  a g r o u n d - ~ a t e r  

g r a d i e n t .  The tooral quan t i ty  of warer i n  modemenr 1s unknown 

The ground-water de#elopment near  t h e  Snake River i n  t h e  southern  p o r -  

t i o n  of  t h e  subarea may be drvbded l n r o  seve ra l  systems The fou r  sp r ings  

along the  east margln of  t h e  lowlands and t h e  i r r r g a t i o r :  we l l  4s 5E Scaal  a r e  

be l ieved  t o  obta in  water  from t h e  same aqu i fe r  system ~ n t e r c e p t e d  ;n w-eiis 

near  t h e  Mountam Home Air Force Base t o  t h e  e a s t  (Ralston a& Chapman, 19681 

The e l eva t ion  of  t h e  water s u r f a r e  i n  t h e  w e l l ,  2,690 f e e t ,  i s  200 f e e t  h i g h -  

e r  than any of t h e  o t h e r  l e v e l s  i n  t h e  a r e a .  The we l l s  on t h e  lowland near  



the  r i v e r  have a  maximum water - leve l  e l eva t ion  of  approximately 2,450 f e e t .  

Since a  l a rge  po r t ion  o f  t h e  lowiand i s  below t h i s  e l e v a t i o n ,  most of  t h e  

wel l s  flow.. These we l l s  ob ta in  water from t h e  s a n d - s i l t  aq-u i fer .  Well 

5 S  3E 14cbl ,  of  unknown depth ,  obta ins  warmer water  under a  g r e a t e r  head. 

The a q u i f e r  penet ra ted  by t h i s  well  i s  be l ieved  t o  be  d i r e c t l y  connected 

with t h e  a q u i f e r  south of  t h e  r i v e r  i n  Owyhee County (Ralston and Chapman, 

1969). 

Depth-to-k' gazer 

The est imated depth-to-water  i n  t h e  var ious  po r t ions  of  t h e  s tudy a r e a  

i s  presented  i n  f i g u r e  11, The contour  i n t e r v a l  i n  t h e  western po r t ion  o f  

t h e  s tudy a rea  i s  sma l l e r  than  t h e  r e m a ~ n d e r  because o f  t h e  concent ra t ion  o f  

da t a .  Only major topographic f e a t u r e s  were incorpora ted  i n  t h e  cons t ruc t ion  

of  t h e  map. 

Yields-to-Wells 

Expected y i e lds - to -we l l s  a r e  presented  only i n  t h e  western p o r t i o n  o f  

t h e  s tudy a rea  rwhere s u f f i c i e n t  d a t a  a r e  a v a i i a b l e  ( f i g .  1 2 ) ,  The b a s i s  f o r  

de l inea t ion  of t hese  a reas  was r e p o r t s  o f  pump t e s t s  on i r r i g a t i o n  w e l l s .  

These da ta  r ep resen t  a  maximum d i scha rge ,  gene ra l ly  g r e a t e r  than  t h e  pro-  

duct ion r a t e .  Expected y i e lds - to -we l l s  a r e  g r e a t e r  than  1,000 gpm over  a  

l a rge  po r t ion  of t h e  Kuna s u b a r e a  Higher expected y i e l d s  a r e  noted i n  more 

loca l i zed  a reas .  Several  f a c t o r s  o t h e r  than a q u i f e r  t r a n s m i s s i b i l i t y  may 

con t ro l  t h e  y i e i d  of  a  wel l  i n  any p a r t i c u l a r  l o c a t i o n .  These f a c t o r s  i n -  

clude t h e  s l z e ,  c o n s t r u c t i o n ,  and e x t e n t  of development of  t h e  w e l l ,  

Water-Level F luc tua t ions  

Records of  water - leve l  f l u c t u a t i o n s  have been obta ined  from 17 we l l s  

i n  t h e  s tudy a rea  by t h e  U S. Geologrcal Survey a s  a  p a r t  of  t h e  s t a t ewide  
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C o u n t i e s .  



FIGURE 1 2 ,  Expected yields to welie i n  t h e  Kuna Subarea portion of southern 

Ada Counry, 



observation well  program More than n lne  years  of  record have been obta in-  

ed on f l v e  o f  them. Wells 2N iE 3Zaaal and 3 N  1 E  36ada1, loca ted  t o  t h e  

northwest of  the  s tudy a rea ,  have hydrographs t y p i c a l  of a reas  where ground- 

water  recharge i s  predominantly from i r r i g a t i o n ;  the  water  l e v e l  reaches a 

high i n  l a t e  summer and a low i n  t h e  sp r ing  The yea r ly  f l u c t u a t i o n s  o f -  

water  l e v e l s  i n  t h e  we l l s  a re  7 and 13 f e e t  r e s p e c t i v e l y  ( f i g .  13 ) .  Kei ther  

has undergone a general  r l s e  o r  dec l ine  i n  l e v e l s  s i n c e  1955. The n ine  year  

records of  water  leve l  f o r  wel l s  19 4E l0dadl  and 2S 5E 36bbbl on t h e  p l a t e a u  

do not  rnd ica t e  a change i n  e i t h e r  water - leve l  e l eva t ion  o r  f l u c t u a t i o n  during 

t h e  y e a r .  The o the r  long term water - leve l  record i s  from a shallow well  near  

?,layfield [ I N  4E 2 3 a a b l )  The water  l e v e l s  i n  t h i s  shallovj perched system 

a re  a f f e c t e d  by t h e  v a r i a t i o n  i n  stream runof f .  No long- tern  t rends  were 

 noted^ Shor t e r  records o f  water - leve l  f l u c t u a t i o n s  a re  a v a i l a b l e  on twelve 

add i t iona l  we l l s  i n  t h e  s tudy a r e a -  Measurements on a l l  of  t h e s e  we l l s  were 

i n i t i a t e d  i n  1967 (Dion and G r i f f i t h s ,  1967).  Although t h e  length of  record  

on the  we l l s  precludes most determinations, s e v e r a l  p a t t e r n s  a r e  n o t a b l e .  

Hydrographs of rwells iS  l E  6ccdl and 1S 4E 3Oaacl i n d i c a t e  s l i g h t  r i s e s  of  

approximately one-haif foot  per  y e a r .  Both of t h e s e  we l l s  a r e  equipped with 

continuous water - leve l  recorders .  The r i s e s  noted may be a s soc ia t ed  with 

t h e  recharge of water  from the  Boise River ,  e l t h e r  d i r e c t l y  o r  from a s s o c i -  

a t ed  i r r i g a t i o n :  The hydrograph of  well  59 4E Sccai  i n d i c a t e s  a dec l ine  of  

nea r ly  one-foot pe r  year  s ince  1967. This we l l  i s  be l i eved  t o  de r ive  water  

from t h e  same acjuifer system as t h a t  u t i l i z e d  nea r  t h e  Komtain  Home Air 

Force Base {Ralston and Chapman, 1968). The d e c l i n i n g  water  l e v e l  may be  

t h e  r e s u l t  of  pumplng i n  t h a t  a r ea  The water  l e v e l  record from well  45  3E 

29ddd: a l s o  i n d i c a t e s  a d e c l i n e .  The a q u l f e r  i n  t h i s  a r e a  i s  recharged from 





surface-water  i r r i g a t i o n .  Water-level records from t h e  o t h e r  observat ion 

wells  i n  t h e  a rea  so  not i n d i c a t e  any noteworthy p a t t e r n s .  

GROUND-WATER QUALITY 

The q u a l i t y  of t h e  ground water  i n  t h e  study a r e a  i s  genera l ly  s u i t -  

ab le  f o r  domestic and a g r i c u l t u r a l  purposes. Twenty-five samples o f  water  

from wells  and sp r ings  were chemically analyzed by t h e  U .  S .  Bureau o f  

Reclamation i n  connection with t h i s  study ( t a b l e  2 ) .  Two a d d i t i o n a l  samples, 

analyzed previous ly  by the  U .  S. Geological Survey, were a l s o  included.  

Ninety f i e l d  observat ions of e l e c t r i c a l  conduct iv i ty  and water  temperature 

were obtained t o  supplement t h e  chemical samples and extend t h e  knowledge 

of t h e  q u a l i t y  c h a r a c t e r i s t i c s  o f  t h e  ground-water resource .  

E l e c t r i c a l  Conductivity 

The f i e l d  e l e c t r i c a l  conduc t iv i ty  (E.C.) d a t a  (approximately propor- 

t i o n a l  t o  t o t a l  d isso lved s o l i d s ) ,  presented  i n  f i g u r e  14, range from 140 t o  

1,400 mnhos (mhos x S i x  we l l s  had E . C .  va lues  g r e a t e r  than 1,000 

mmhos. Wells which had E . C .  va lues  g r e a t e r  than 600 mmhos a r e  grouped i n  

four  por t ions  of t h e  s tudy a r e a .  Two cen te r s  a r e  n e a r  t h e  Snake River .  

Higher concent ra t ions  of d i s so lved  s o l i d s  a r e  expected a t  t h e s e  loca t ions  

because of the  genera l  no r th  t o  south d i r e c t i o n  o f  ground-water movement. 

Higher E . C .  values a r e  a l s o  noted i n  two groups o f  shal low w e l l s  i n  t h e  

northwestern por t ion  of t h e  s tudy a rea ,  poss ib ly  a s soc ia t ed  with recharge 

from surface-water  i r r i g a t i o n .  The E . C .  va lues  noted from w e l l s  and s p r i n g s  

throughout the  s tudy a r e a  a r e  a l l  h ighe r  than t h e  70 mmho values  noted f o r  

t h e  Boise River and New York Canal.  The E . C .  va lues  i n  t h e  Snake River 

average 480 mmhos from the  C .  J .  S t r i k e  Dam t o  Marsing. 



'TABLE 2 

ANALYSES OF GROUND-WATER QUALI'TY FROM SOUTtlERN ADA AND WESTEI1N ELMORE COUNTIES, IDA110 

8 .  1 N  1 W  1 5 d a l  8 . 0 1  307 7 0  1 2 6 . 3  1 2 . 8  2 1 . 1  4 . 3  1 5 . 2  5 . 6  3 9 . 1  5 . 1  
9 .  1 N  lli l 9 d c l  7 . 6 5  583 6 6  1 5 6 . 2  33 .0  95.6 1 4 . 3  3 5 . 1  1 1 . 0  6 9 . 0  7 . 4  





Temperature 

The temperature of the  ground water i n  t h e  s tudy a r e a  v a r i e s  from 48' t o  

121°F. The a r e a l  v a r i a t i o n  of temperature, presented  i n  f i g u r e  15, i n d i c a t e s  

t h a t  most o f  t h e  wel ls  with temperatures l e s s  than 6 0 ° ~  a r e  loca ted  nea r  t h e  

a reas  i r r i g a t e d  by su r face  water ,  e i t h e r  from t h e  Boise River ,  Snake River o r  

small streams from t h e  mountain f r o n t .  The temperature va lues  obtained from 

t h e  i r r i g a t i o n  wel ls  i n  townships 1 N . ,  1 E .  and 1 N . ,  1 W .  average 70 '~ .  

Temperatures exceeding 80°F a r e  found i n  seve ra l  900-foot w e l l s  i n  townships 

2 N . ,  1 E .  and 2 N . ,  2 E .  and i n  the  extreme southern  por t ion  o f  t h e  s tudy 

a r e a  i n  township 5 S . ,  4 E .  The l a t t e r  wel ls  a r e  be l ieved as soc ia t ed  with 

t h e  a q u i f e r  system i n  northern Owyhee County (Ralston and Chapman, 1969). 

Since more than 80 percent  of the  temperature va lues  a r e  considered thermal 

(g rea te r  than t h e  mean annual a i r  tempera ture) ,  a source o f  ho t  water  must 

be present  i n  t h e  a rea .  The most probable source o f  thermal water  i s  from 

deep c i r c u l a t i o n  of ground water .  Fau l t s  be l ieved bur ied  under t h e  s tudy 

a rea  could provide avenues f o r  upward movement of t h i s  ho t  water .  

Chemical C h a r a c t e r i s t i c s  

Sodium and calcium a r e  t h e  primary c a t i o n s  and b icarbonate  and s u l f a t e  

the  primary anions i n  t h e  ground water i n  t h e  s tudy a r e a .  The chemical d a t a  

presented  i n  t a b l e  2 a r e  depic ted  g raph ica l ly  a s  p a t t e r n  diagrams i n  f i g u r e  

16. The p a t t e r n s ,  which i n d i c a t e  t h e  concent ra t ions  of t h e  s i x  major ions  

i n  equivalents  p e r  m i l l i o n ,  allow v i s u a l  comparison of t h e  ground-water 

q u a l i t y .  Several  dominant chemical c h a r a c t e r i s t i c s  can be  noted from t h e  

f i g u r e .  Wells i n  townships 2 N . ,  3 E . ,  1 N . ,  3 E .  and 1 S . ,  4 E .  have a 

common calcium-bicarbonate type  of water .  This water  i s  be l i eved  t o  be  de- 

r ived  from recharge on t h e  mountains t o  t h e  n o r t h e a s t  of t h e  s tudy a r e a .  A 
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d i f f e r e n t  but  equa l ly  d i s t i n c t  p a t t e r n  i s  noted from s e v e r a l  wel l s  i n  town- 

s h i p  2 N . ,  1 E .  Sodium i s  t h e  predominant ca t ion  i n  t h i s  a r e a .  This  type 

of water  i s  be l ieved  t o  o r i g i n a t e  from recharge from t h e  Boise River and New 

York Canal.  Several  o f  t h e  samples from t h e  northwestern p o r t i o n  o f  t h e  

a r e a  which have g r e a t e r  concent ra t ion  of ions  a r e  from shallow we l l s  which 

a r e  be l ieved  t o  be c l o s e l y  connected with s u r f a c e  i r r i g a t i o n .  The sample 

from wel l  1 N  1 E  4aa2, which i s  105 f e e t  deep, i n d i c a t e s  a  h igh  concent ra t ion  

o f  sodium (Na) , calcium (Ca) , bicarbonate (HC03) and s u l f a t e  (S04). P a t t e r n  

diagrams from t h e  western po r t ion  of  t h e  a r e a  i n d i c a t e  h i g h e r  concent ra t ions  

of almost a l l  i ons .  Water q u a l i t y  c h a r a c t e r i s t i c s  from t h e  s p r i n g s  i n  

s e c t i o n  10 of  township 1 S . ,  2 W .  a r e  more concentrated forms of  t h e  second 

t y p i c a l  p a t t e r n  described above. These s p r i n g s  discharge some r e t u r n  water  

from f i e l d s  i r r i g a t e d  l o c a l l y  which probably a f f e c t s  t h e  q u a l i t y .  Well 

1S 1 W  30ccl  has  an unusual sodium-sulfate  type  water .  This  wel l  i s  shal low 

and be l ieved  t o  be c l o s e l y  a s soc ia t ed  with sur face-water  i r r i g a t i o n .  An un- 

usual  ca lc ium-sul fa te  p a t t e r n  i s  noted from well  1 N  1 E  l 5bb l .  This  wel l  

ob ta ins  water  from f i n e  grained sediments below t h e  b a s a l t s  which may con- 

t a i n  evapor i t e  depos i t s .  The two p a t t e r n s  i n  t h e  extreme southern  p o r t i o n  of  

t h e  s tudy a r e a  a r e  be l ieved  t y p i c a l  of two d i f f e r e n t  a q u i f e r  systems.  The 

chemical c h a r a c t e r i s t i c s  of  wel l  5S SE 5abl  a r e  s i m i l a r  t o  those  noted i n  

nor thern  Owyhee County (Ralston and Chapman, 1969, p .  6 9 ) .  The sample from 

t h e  s p r i n g  4s SE 35casl  i s  similar t o  t h e  chemical c h a r a c t e r i s t i c s  found 

i n  wel l s  nea r  t h e  Mountain Home A i r  Force Base (Ralston and Chapman, 1968, 

p.  50) .  

The s u i t a b i l i t y  of  water  f o r  i r r i g a t i o n  i s  dep ic t ed  i n  f i g u r e  17 by 

a  p l o t  o f  e l e c t r i c a l  conduct iv i ty  (E.C.) versus  t h e  f a c t o r  sodium-adsorption 
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FIGURE 17. Classification of ground water for irrigation. 



r a t i o  (SAR) developed by the  U. S .  S a l i n i t y  Laboratory (1954). The l a t t e r  

term defined below, r e l a t e s  t h e  percentage of sodium t o  t h e  o t h e r  major c a t -  

i ons ,  calcium and magnesium (Hem, 1959, p .  148).  

A l l  of the  samples from t h e  s tudy a rea  have a  low sodium o r  a l k a l i  hazard .  

The s a l i n i t y  hazard as r e l a t e d  by E . C . ,  however, was low f o r  7 samples,  medium 

f o r  15 samples and high f o r  3  samples. Most of  the  wel l s  a r e  s u i t a b l e  f o r  

i r r i g a t i o n  f o r  a l l  bu t  crops such a s  green beans, some f r u i t s ,  c lovers  and 

o the r s  t h a t  have a  low to l e rance  t o  s a l i n e  water  and s o i l s  (Hem, 1959, p .  249).  

Only t h r e e  we l l s  sampled i n  t h e  s tudy a r e a  do not  meet U. S. Publ ic  

Health Serv ice  Drinking Water Standards (1962). Wells 1s 1 W  3 0 x 1  and 1 N  1 E  

15bbl exceed t h e  recommended limits f o r  t o t a l  d isso lved  s o l i d s ;  wel l  1S l W  

30ccl a l s o  exceeds t h e  l i m i t s  on s u l f a t e  concent ra t ions .  One w e l l ,  2N l E  2ddl 

s l i g h t l y  exceeds t h e  recommended l i m i t  of 1.5 p a r t s  p e r  mi l l i on  (ppm) f l u o r i d e s .  

None of t h e  samples a r e  over ly  excess ive .  

RECHARGE-DISCHARGE CHARACTERISTICS 

The c h a r a c t e r i s t i c s  of recharge t o  t h e  aqu i fe r s  and d ischarge  from t h e  

aqu i fe r s  a re  very important t o  t h e  d iscuss ion  of  t h e  ground-water resource 

of southern Ada and western Elmore count ies .  The recharge t o  t h e  Kuna sub- 

a rea  i s  bel ieved der ived  from two major sources :  1)  t h e  Boise River and 2 )  

the  Sew York Canal and a s soc ia t ed  i r r i g a t i o n .  I t  i s  not  be l i eved  t h a t  a  

s i g n i f i c a n t  quan t i ty  of recharge i s  der ived  from p r e c i p i t a t i o n  e i t h e r  on t h e  

mountainous regions o r  t h e  p l a t e a u .  



The q u a n t i t y  of ground-water recharge from t h e  Boise River above Lucky 

Peak Dam is  be l ieved  t o  be smal l .  A major po r t ion  of t h e  r e s e r v o i r  i s  under- 

l a i n  by r e l a t i v e l y  impermeable g r a n i t e  and weathered b a s a l t  The reach. of t h e  

Bcise River from Lucky Peak Dam t o  t h e  Capi to l  Boulevard streamgage i s  be l i eved  

t o  be a  source  of  recharge t o  t h e  ground-water system, AA e s t ima te  o f  t h e  

stream l o s s  i n  t h i s  reach may be obtained by s u b t r a c t i n g  t h e  gaged d ive r s ions  

from t h e  r i v e r ,  from t h e  d i f f e r e n c e  between t h e  streamflow a t  t h e  gage below 

Lucky Peak and t h e  gage i n  Boise. Because t h e  above descr ibed  c a l c u l a t i o n  i s  

t h e  remainder of s u b t r a c t i o n  of s eve ra l  l a rge  numbers, it may be u t i l i z e d  only 

as  a  genera l  e s t ima t ion .  The average s tream los s  i n  t h i s  reach of  t h e  r i v e r  

f o r  t h e  i r r i g a t i o n  seasons (April-September) of  1960 through 1967 was approxi-  

mately 43,000 ac re - f ee t  ( f i g .  18) Recharge t o  t h e  ground-water system from 

stream los s  i n  t h e  Bcise River i s  be l i eved  l lmi t ed  p r imar i ly  t o  t h e  i r r i g a t i o n  

season because of t h e  extreme regu la t ion  of t h e  r i v e r  by t h e  upstream dams dur- 

ing  t h e  remainder of t h e  yea r .  P a r t  of t h e  l o s s  i n  t h i s  reach i s  t h e  r e s u l t  of  

consumptive use of  p l a n t s  i n  t h e  lowlands a r e a  and evapora t ion  from t h e  r i . ve r .  

The annual consumptive use f o r  t h i s  a rea  was es t imated  as 26 inches by t h e  

Lowry-Johnson Method ( J s rae i son  and Hanson, 1962, p .  253) .  The A g r i c u l t u r a l  

Engineering Department of t h e  Un ive r s i ty  of  Idaho c a l c u l a t e d  t h e  consumptive 

use of a l f a l f a ,  t h e  crop most s i m i l a r  t o  t h e  vege ta t ion  i n  t h e  swampy a r e a s  

near  t h e  Boise River, f o r  t h e  per iod  of c l ima tb log ica l  r eco rd  a t  Caldwell.  A 

mean consumptive i r r i g a t i o n  requirement of  26 inches was determined ( S u t t e r  

and Corey, 1970). Uslng t h i s  va lue  of  consumptive use and an es t imated  area 

f o r  d ischarge  o f  1,000 a c r e s ,  an evapo t ransp i r a t ion  l o s s  of  g r e a t e r  than 2,000 

ac re - f ee t  was determined.  Since most of  t h e  e ~ i a p o t r a n s p i r a t i o n  occurs dur ing  

t h e  summer months, the  average o,uantity of  water  a v a i l a b l e  f o r  recharge i n  the  





1969-67 pe r iod  was reduced t o  approximately 41,000 a c r e - f e e t .  The recharge r o  

the  ground-water system from t h e  Boise River i n  t h e  reach descr ibed  may e i t h e r  

flow northviester ly and remain i n  t h e  Boise ground-iiater b a s i n  o r  flow southwest- 

e r l y  toward t h e  Snake River.  The q u a n t i t y  of  water  recharging t h e  resource  i n  

t h e  s tudy a r e a  depends on t h e  loca t ion  of  t h e  ground-water d iv ide  previous ly  

mentioned. Because of a lack of d a t a ,  t h e  i n t e r c e p t i o n  of  t h e  d iv ide  with t h e  

r i v e r  cannot be exac t ly  loca ted ,  The ground-water d iv ide  noted by Nace, \'lest 

and &lower (1957), i f  ex t r apo la t ed ,  i n t e r s e c t s  t h e  r i v e r  a t  approximately t h e  

d ivers ion  dam. Approximately 25 pe rcen t  of length  of t h e  r i v e r  between t h e  

gaging s t a t i o n s  i s  upstream from t h e  d ive r s ion  dam. i f  i t  i s  assumed t h a t  t h e  

f u l l  l ength  of t h e  r i v e r  l o ses  water  a t  an equal  r a t e ,  then  about 25 percent  of  

t h e  t o t a l  l o s s  between t h e  s t a t i o n s  may be noted as  ground-water recharge t o  

t h e  s tudy a rea .  This q u a n t i t y  was about 1C;,000 a c r e - f e e t  i n  t h e  i r r i g a t i o n  

season of  1966. A s u f f i c i e n t  head o r  water - leve l  e l e v a t i o n  i s  a v a i l a b l e  i n  

t h i s  reach o f  t h e  r i v e r  t o  provide t h e  s lope  f o r  t h e  ground-i~jater movement: 

The second major source of recharge t o  t h e  Kuna subarea  i s  from t h e  %ew 

York Canal and a s soc ia t ed  i r r i g a t i o n ,  The ground-water d i v i d e  noted by Nace, 

West and Mower (1957) c l o s e l y  fol lows t h e  alignment of  t h e  New York Canal.  

The ground-water mound represented  by t h e  d i v i d e  i n d i c a t e s  recharge t o  t h e  

ground-water system from t h e  canal  and a s s o c i a t e d  i r r i g a t i o n .  The recharge 

can be accomplished from t h r e e  p a r t s  of  the  surface-water  d i s t r i b u t i o n  system: 

leakage o r  l o s ses  from t h e  main canal ,  leakage o r  l o s s e s  i n  t h e  l a t e r a l s ,  and 

r e s i d u a l  o r  e x t r a  water  appl ied  t o  t h e  land beyond t h e  consumptive use  o f  

c rops .  The main canal  l o s s  from t h e  d ive r s ion  dam t o  Lake Lowell i n  1968 a s  

noted i n  t h e  Boise P ro jec t  Annual Report (1968, p .  28) was s l i g h t l y  more than  

26,000 a c r e - f e e t .  The l a t e r a l  l o s ses  i n  t h e  same a r e a  t o t a l l e d  more than  



274,000 a c r e - f e e t .  The small  l o s s  i n  the  main canal  compared t o  the  l a t e r a l s  

i s  p a r t i a l l y  t h e  r e s u l t  of concrete l i n i n g s  over a major i ty  o f  t h e  length o f  

the  main canal . .  The de l ive ry  of water i n  t h e  Boise P ro jec t  t o  t h e  i r r i g a t o r ' s  

headgate ranged from 2.17 t o  4 .75  ac re - fee t  p e r  acre  f o r  t h e  per iod  1937-1968, 

and averaged 3.89 ac re - fee t  pe r  acre  (Boise P r o j e c t ,  1968, p .  28).  The con- 

sumptive use f o r  the  combination of crops most app l i cab le  t o  t h e  a r e a  i s  

approximately 2 . 1  ac re - fee t  p e r  ac re  (Su t t e r  and Corey, 1970). Therefore,  

approximately 1 .8  ac re - fee t  p e r  a c r e  is  a v a i l a b l e  f o r  e i t h e r  su r face  runoff  

o r  recharge t o  the  ground-water system. The q u a n t i t y  of recharge from t h e  

main canal ,  l a t e r a l s ,  and appl ied  i r r i g a t i o n  depends on t h e  number of a c r e s  

i r r i g a t e d ,  amount of su r face  runof f ,  and t h e  length o f  l a t e r a l s  on t h e  sou th  

s i d e  of t h e  ground-water d iv ide .  Data a r e  not  a v a i l a b l e  t o  determine t h e  

percentages of ground-water recharge and su r face  runof f .  For t h i s  s tudy ,  it  

i s  assumed t h a t  one- th i rd  of t h e  water appl.ied i n  excess of consumptive use  

d ischarges  a s  su r face  flow and two- th i rds  o r  1 . 2  a c r e - f e e t  p e r  a c r e  i s  r e -  

charged t o  the  ground-water system. Approximately 12,000 ac res  of land a r e  

i r r i g a t e d  under the  New York Canal system south o f  t h e  ground-water d i v i d e .  

Thus, approximately 14,400 a c r e - f e e t  ( 1 . 2  A-F/A times 12,000 A) of p o t e n t i a l  

recharge i s  supplied from t h a t  p a r t  of t h e  water  appl ied  t o  i r r i g a t i o n  beyond 

consumptive use .  Since t h e  i r r i g a t e d  acreage south o f  t h e  ground-water d i v i d e  

i s  about 7 percent  of t h e  t o t a l  acreage under t h e  New York Canal,  it i s  e s t i -  

mated t h a t  lo s ses  from t h e  l a t e r a l s  i n  t h a t  a r e a  would probably a l s o  be  7 

percent  of the  t o t a l  o r  about 22,000 a c r e - f e e t .  The 14 percent  of the  t o t a l  

length of the  main canal  t h a t  i s  south o f  t h e  ground-water d i v i d e  would r e -  

s u l t  i n  approximately 3,700 a c r e - f e e t  o f  recharge.  I f  i t  i s  assumed t h a t  

very l i t t l e  of the  p r e c i p i t a t i o n  on t h e  p l a i n  r e s u l t s  i n  recharge,  t h e  t o t a l  



of t h e  above f a c t o r s ,  approximately 50,000 a c r e - f e e t ,  i s  t h e  es t imated  annual 

supply of  water t o  t h e  underground resource .  

Discharge from t h e  ground-water resource  i n  t h e  Kuf-a subarea i s  more 

d i f f i c u l t  t o  determine. This discharge i s  i n  the  form of s p r i n g  f low, evapo- 

t r a n s p i r a t i o n ,  well  d ischarge ,  and inflow t o  t h e  Snake River .  The s p r i n g  

d ischarge  i n  and near  t h e  subarea i s  l imi t ed  p r imar i ly  t o  t h e  Melba a r e a  

along t h e  Snake River Springs a r e  loca ted  i n  s e c t i o n  32 o f  township 1 S . ,  

1 C V ,  and s e c t i o n  2 1  o f  township 1 S . ,  2 W. Both of t hese  s p r i n g  a reas  a r e  

p a r t i a l l y  suppl ied  by seepage from I r r i g a t i o n  and r e t u r n  flow. The evapo- 

t r a n s p i r a t i o n  and well  discharge i n  t h e  Melba a r e a  a r e  both r e l a t e d  t o  t h e  

high water  t a b l e .  Well IS 2W l 0 c c l  ob ta ins  water  from c inders  and g rave l  over- 

l y ing  c l a y .  The water  l e v e l  s t ands  a t  approximately 2,360 f e e t  e l e v a t i o n ,  

fou r  f e e t  below land su r face :  Shallow flowing we l l s  a r e  u t i l i z e d  t o  d r a i n  

a reas  of high water  i n  s e c t i o n s  3,  9 ,  and 10 of  township 1 S . ,  2 W. The con- 

f i n i n g  bed f o r  t h e s e  a r t e s i a n  we l l s  i s  a t h i n  c l ay  bed nea r  land s u r f a c e .  

The t h i c k  c l ay  l a y e r  underlying t h i s  a r e a  is be l ieved  t o  hold  t h e  wa te r  c lose  

t o  t h e  s u r f a c e ,  Because of  t h i s  t h i c k  c l ay  l a y e r ,  major inflow t o  t h e  r i v e r  

o t h e r  than the  s p r i n g s  previous ly  noted  i s  be l ieved  doub t fu l .  The only  e s t i -  

mate of  discharge made f o r  t h i s  s tudy was a measurement of  t h e  low w i n t e r  flow 

of  t h e  sp r ings  i n  t h e  Melba a r e a .  The flow of  50 cubic f e e t  pe r  second [ c f s )  

measured i s  approximately equal  t o  36,500 a c r e - f e e t  p e r  y e a r .  

The primary source  of  recharge t o  t h e  a q u i f e r s  i n  t h e  Orchard subarea  

i s  p r e c i p i t a t i o n  on t h e  mountainous reg ions  no r th  of  t h e  s tudy  a r e a .  The 

annual p r e c i p i t a t i o r ,  r a t e  i n  most of  t h e  mountain reg ion  i s  near  15 i n c h e s .  

Much of  t h e  mountain mass, however, i s  weathered g r a n i t e  which e s s e n t i a l l y  

does not  allow p e r c o l a t i o n ,  recharge ,  o r  ground-water movement. The ex ten t  



of t h e  g r a n i t e  por t ion  o f  t h e  region i s  shown on f i g u r e  6 .  Because o f  the  

l a rge  extent  of impermeable m a t e r i a l ,  only l imi t ed  recharge t o  t h e  aqu i fe r s  

underlying t h e  Orchard subarea occurs .  Recharge from t h e  small  runoff  from 

the  mountainous a rea  i s  l imi t ed  by t h e  f i n e  grained sediments which o v e r l i e  

t h e  g r a n i t e  nea r  t h e  mountain f r o n t ,  Most of t h e  runoff  i s  l o s t  by evapo- 

t r a n s p i r a t i o n .  Well 1S 5 E  28aal encountered g r a n i t e  a t  427  f e e t  below land 

su r face .  No s i g n i f i c a n t  supply of water was found i n  t h i s  w e l l .  No a t tempts  

were made t o  q u a n t i t a t i v e l y  deteriiiine the  r a t e  o f  recharge t o  t h i s  p a r t  o f  

the  study a rea .  

The por t ion  of t h e  momtain a r e a  t o  t h e  e a s t o f  t h e  g r a n i t e  ( f i g ,  6 )  

i s  composed of idavada Volcanics.  This ma te r i a l  i s  h igh ly  f r a c t u r e d  and can 

thus  be more permeable than t h e  g r a n i t e .  The recharge i n  t h i s  po r t ion  of 

the  mountains i s  be l ieved t o  be much h ighe r  than t h e  a r e a  t o  t h e  west.  Suf- 

f i c i e n t  d a t a  a r e  not  a v a i l a b l e  t o  determine t h e  q u a n t i t y  of recharge der ived  

from t h i s  po r t ion  o f  the  s tudy a r e a .  

Groqmd water may be discharged from the  a q u i f e r  i n  t h e  Orchard subarea 

from four poss ib le  sources : s p r i n g  flow, e-vapotranspirat ion,  wel l  d ischarge ,  

and inflow t o  the  Snake River.  Springs i n  s e c t i o n s  30 and 35 of township 

4 S . ,  3 E .  and sec t ion  1 2  o f  township 5 S,, 3 E. a r e  u t i l i z e d  f o r  domestic,  

s tock  watering and i r r i g a t i o n  purposes .  Discharge by evapo t ransp i ra t ion  is 

l imi t ed  t o  the  lowlands a r e a  nea r  t h e  Snake River and i s  not  be l i eved  t o  be  

l a r g e .  The general  ground-water s y s t e n  i s  encounrered i n  we l l s  s e v e r a l  hun- 

dred f e e t  below land su r face .  No es t ima te  of d ischarge  from wel ls  had been 

made i n  t h i s  s tudy.  Although many small  v ~ e l l s  have been d r i l l e d  i n  t h i s  a r e a ,  

t h e  indiv idual  r a t e  o f  d ischarge  i s  low. Discharge from t h e  a q u i f e r  systems 

d i r e c t l y  t o  the  Snake River i s  a l s o  be l i eved  t o  be  sma l l .  The r i v e r  i s  



thought t o  be  e f f e c t i v e l y  perched above the  ground-water sys tem,  No i n d i -  

ca t ions  of ground-water discharge have been found f u r t h e r  t o  t h e  west along 

the  r i v e r  i n  the  subarea"  The lack of evidence of recharge and discharge i n  

the  Orchard subarea i n d i c a t e s  a very l imi t ed  resource .  

WATER RIGHTS 

The Department of Reclamation has on f i l e  125 v a l i d  permi ts  o r  l i c e n s e s  

f o r  the  withdrawal of ground water  wi th in  t h e  s tudy a rea .  The permits  and 

l i censes  i n d i c a t e  a p o t e n t i a l  discharge of 629 c f s  f o r  domestic uses and irri- 

gat ion of more than 33,000 ac res .  The d i s t r i b u t i o n  of ground-water f i l i n g s  by 

sec t ion  a r e  shown i n  f l g u r e  19. 

The l a r g e s t  grouping of ground-water f i l i n g s  i s  i n  t h e  a r e a  p rev ious ly  

noted a s  the  Kuna subarea.  F ~ l l n g s  a r e  consplcuously lacking  i n  t h e  c e n t e r  

por t ion  o f  t h e  s tudy a r e a  Other concentrations of f i l l n g s  a r e  in  t h e  n o r t h -  

eas t e rn  and southern por t ions  of t h e  area..  

The h i s t o r i c a l  i n t e r e s t  i n  developing ground water i n  t h e  s tudy a rea  

i s  shown i n  f lgu re  20 by t h e  cumulative number o f  ground-water a p p l i c a t i o n s  

approved by year .  The l a r g e s t  growth i n  p o t e n t i a l  ground-water development 

occurred i n  1963. Twenty-two and twenty-three app l i ca t ions  were approved 

i n  1967 and 1968, r e s p e c t i v e l y -  it i s  s i g n i f i c a n t  t o  no te  t h a t  only 45 

percent  of t h e  app l i ca t ions  approved f o r  t h i s  a r e a  a re  s t i l l  p r e s e n t l y  i n  

fo rce  

SUMMARY 

Four aqu i fe r s ,  de l inea ted  as  t h e  lower sand and g rave l ,  b a s a l t ,  upper  

sand and gravel  and s a n d - s l l t  a r e  t h e  primary sources o f  ground water i n  t h e  

study a r e a  Yields g r e a t e r  than 1,000 gpm have been der ived  from t h e  upper 

sand and g rave l ,  b a s a l t  and lower sand and gravel  u n i t s  i n  t h e  Kuna subarea ,  
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The b a s a l t  i s  t h e  most productive. The b a s a l t  and sand-sxl t  a q u i f e r s  y l e l d  

small  q u a n t l t l e s  of  water t o  wel l s  i n  t h e  Orchard subarea .  

More than 90 percent  of  the  we l l s  i n  t h e  s tudy a r e a  a r e  loca ted  i n  t h e  

Kuna subarea The wells  a r e  l e s s  than 1,000 f e e t  i n  depth;  t h e  depth-to-water  

ranges from l e s s  than 50 f e e t  t o  nea r ly  500 f e e t .  The depth of  t h e  we l l s  i n  

t h e  Orchard subarea range from 20 t o  1,520 f e e t  with depth-to-water values as  

g rea t  as  700 f e e t  

The dxrec t ron  of  ground-water mcwement i n  t h e  Kuna subarea i s  from nor th -  

e a s t  t o  southwest-  The g rad ien t  v a r i e s  from 10 t o  40 f e e t  p e r  mlle.  Ground- 

water  flow i n  t h e  Orchard subarea 1s from nor th  t o  sou th .  

No water - leve l  dec l ines  have been noted i n  t h e  ma jo r i ty  of  t h e  s tudy 

a r e a ,  Well 5S 4E Scaal  has undergone a one-foot p e r  year  d e c l l n e  s i n c e  record 

was i n i t i a t e d  i n  1967, probably as  a r e s u l t  o f  t h e  wel l  development near  t h e  

Mountain Home A i r  Force Base 

The ground water  i n  t h e  s tudy a r e a  i s  gene ra l ly  low i n  sodium and 

moderately hlgh i n  s a l i n i t y  I t  i s  s u l t a b l e  f o r  a l l  crops except those  pa r -  

t i c u l a r l y  s e n s i t i v e  t o  s a l i n i t y  Three we l l s  do not  meet U .  S.  Pub l i c  Health 

Serv ice  Drinkrng Water Standards because of  excessive concent ra t ions  of  d l s -  

solved s o l i d s ,  s u l f a t e s  o r  fluorides. 

A t o t a l  o f  approximately 50,000 ac re - f ee r  of water i s  believed recharged 

annual ly t o  t h e  a q u i f e r s  i n  t h e  Kuna subarea:  10,000 a c r e - f e e t  from t h e  Boise 

River,  14,400 a c r e - f e e r  from l r r i g a t i o n  i n  excess of  consumptive use ,  and 

25,700 from leakage from t h e  New York Canal and l a t e r a l s  The only e s t ima te  

of discharge from t h e  ground-water system, from t h e  sp r rngs  near  Melba, equals  

a ~ p r o x i m a t e l y  36,500 a c r e - f e e t  p e r  y e a r ,  



CONCLUSIONS AND REGObB$ENDATIONS 

The p resen t  well  deveiopment i s  not  exceeding t h e  capaci ty  of t h e  ground- 

water resource  i n  most of t h e  s tudy a r e a .  The e f f e c t  o f  t h e  well  d ischarge  i n  

southern Ada County should be monitored c l o s e l y  i n  t h e  f u t u r e .  Analysis of  

water - leve l  f l u c t u a t i o n s  should continue as  more d a t a  become a v a i l a b l e .  I t  i s  

recommended t h a t  no r e s t r i c t i o n s  on permits  f o r  wa te r - r igh t s  be i n i t i a t e d  a t  

t h i s  time i n  southern Ada County. 

Addit ional  i n v e s t i g a t i o n s  of  t h e  ground-water resource  i n  t h e  sou theas t -  

e r n  po r t ion  of  t h e  s tudy a r e a  should be i n i t i a t e d  as  new d a t a  become a v a i l a b l e ,  

The a q u i f e r  underlying townships 4 S ,  3 E . ,  4 S . ,  4 E .  and 5 S . ,  4 E .  i s  b e -  

l ieved  t o  be t h e  same a q u i f e r  as  i s  being developed near  t h e  Mountain Home A i r  

Force Base. Since dec l in ing  water  l e v e l s  a r e  be ing  noted i n  t h e  a r e a ,  more 

d e t a i l e d  hydrologic and geologic information a r e  needed f o r  f u t u r e  adminis t ra -  

t i v e  dec i s ions .  I t  i s  not  recommended t h a t  t h i s  a rea  be c losed  t o  a d d i t i o n a l  

wa te r - r igh t  app l i ca t ions  a t  t h i s  t ime.  
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