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CONVERSION FACTORS 

 o or use o f  those readers who may p re fe r  to use m e t r i c  (SI  u n i t s  r a t h e r  
than inch-pound un i t s ,  t h e  conversion f a c t o r s  f o r  t h e  terms used i n  
t h i s  r e p o r t  a re  l 1 sted be low] 

To conver t  from To M u l t i p l y  by 
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m i l e  ( m i )  
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2 square m i l e  ( m i  

ga l l on  ( g a l )  
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k i  lometer (km) 
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S p e c i f i c  comblnations 

2 2 
f o o t  squared per day ( ft /d l  meter squared per day ( m  /d)  
gal Ion per minute (ga l  /mln) l l t e r  per second (L /s )  
gal  l on per minute per f oo t  1 i t e r  per second per meter 

[ (ga l  / m i n ) / f t ]  E ( ~ / s ) / m l  

degree Fahrenhei t  (OF) 

Temperature 

degree Ce l s i us ( OC) 5/9 a f t e r  sub- 
t rac tdng  32 
from F val  ue 



GLOSSARY OF SELECTED TERMS 

Aquifer.--A format ion,  group o f  format ions,  o r  p a r t  o f  a  f o rma t i on  t h a t  
c o n t a i n s  s u f f i c i e n t  s a t u r a t e d  pe rmeab le  m a t e r i a l  t o  y i e l d  
s i g n i f i c a n t  q u a n t i t i e s  o f  water t o  w e l l s  o r  sp r ings .  

Conf ined ground water.--Ground water t h a t  i s  under p ressure  g rea te r  than 
atmospheric. I n  a  we l t  t h a t  taps  a con f i ned  ground-water body, t h e  
s t a t i c  water l eve l  i s  above t h e  t o p  o f  t h e  a q u i f e r .  

Drawdown.--The l o w e r i n g  o f  head caused b y  pumping.  I t  i s  t h e  
d i f f e r e n c e ,  gene ra l l y ,  i n  f ee t ,  between t h e  s t a t i c  water l eve l  and 
t h e  pumping water leve l  i n  a  we1 I .  

Evapo t ransp i ra t i on  .--Water withdrawn from a land area by evapora t ion  
from water su r faces  and m o i s t  s o i l  and by p l a n t  t r a n s p i r a t i o n .  

H y d r a u l i c  conduct iv i ty . - -A p rope r t y  o f  t h e  porous water-bear ing media 
and i s  de f ined  as t h e  volume o f  water a t  t h e  e x i s t i n g  k i nema t i c  
v i s c o s i t y  t h a t  w i l l  move i n  u n i t  t i m e  under u n i t  h y d r a u l i c  g r a d i e n t  
through a u n i t  area o f  t h e  media measured a t  r i g h t  angles t o  t h e  
d i r e c t i o n  o f  f low.  

H y d r a u l i c  gradient.--The change i n  h y d r a u l i c  head per  u n i t  o f  d i s t ance  
i n  a  g i ven  d i r e c t i o n .  The d i r e c t i o n  g e n e r a l l y  i s  understood t o  be 
t h a t  o f  t h e  maximum r a t e  o f  decrease i n  head. 

i n te rmi  t t e n t  stream.--A stream t h a t  f lows on1 y  d u r i n g  those  p a r t s  o f  t h e  
year when it rece i ves  water from s p r i n g s  o r  from some seasonal 
su r face  source such as me1 t i n g  snow i n  mountainous areas. 

Na t l ona l  Geodet ic  V e r t i c a l  Datum o f  1929 (NGVD o f  19291.--A geodet i c  
datum der ived  from a general  adjustment of  t h e  f i r s t - o r d e r  l eve l  
ne t s  o f  t h e  U n i t e d  S ta tes  and Canada, f o r m e r l y  c a l l e d  "Mean Sea 
Level ."  NGVD o f  1929 i s  r e f e r r e d  t o  as sea l eve l  I n  t h i s  r e p o r t .  

P e r c h e d  g round  wate r . - -Unconf ined  g round  w a t e r  s e p a r a t e d  f r o m  an 
under1 y l n g  body o f  ground water by an unsa tu ra ted  zone. 

Perenn ia l  stream.--A stream t h a t  f l ows  con t inuous ly .  

Permeab i l 1 ty.--A general  term t h a t  def i nes t h e  re1  a t i  ve ease w i t h  wh i c h  
a porous medium, such as a geo log ic  format ion,  can t r a n s m i t  water  
o r  o t h e r  l iqu id .  

Po ten t i ome t r  i c s u r f  ace .--A s u r f  ace t h a t  r ep resen ts  t h e  head. I n  an 
aqu i f e r ,  it i s  de f ined  by t h e  l e v e l s  a t  which water stands i n  
t i ' g h t l y  cased we1 I s .  

S p e c i f i c  capacity.--The r a t e  o f  d ischarge o f  water from a we1 l d i v i d e d  
by t h e  drawdown o f  water l eve l  w i t h i n  t h e  we1 I, expressed i n  
g a l l o n s  per minute per f o o t  o f  drawdown. I t  i s  an approximate 
index o f  t h e  capabi l i t y  o f  an a q u i f e r  t o  t r a n s m i t  water.  



S p e c i f i c  c o n d u c t a n c e . - - T h e - a b i l i t y  o f  w a t e r  o r  o t h e r  s u b s t a n c e  t o  
conduct an e l e c t r i c  c u r r e n t .  Conductance o f  water  i ncreases w i t h  
i n c r e a s i n g  c o n c e n t r a t i o n  o f  d i s s o l v e d - m l n e r a l  m a t t e r ;  it i s ,  
there fo re ,  an approximate index t o  t h e  c o n c e n t r a t i o n  o f  d i sso l ved  
s o l i d s .  S p e c i f i c  c o n d u c t a n c e  may be measured w i t h  s i m p l e  
inst ruments e i t h e r  i n  t h e  f i e l d  o r  I n  a  l abo ra to r y .  

S t a t i c  water l eve l  ( s t a t i c  head) .--The l eve l  a t  which water s tands i n  a  
we l l ,  when t h e  we l l  has no t  been r e c e n t l y  pumped. I n  a  shu t - i n  
f l o w i n g  we1 I ,  it i s  t h e  pressure, conver ted  t o  f e e t  o f  water, above 
t h e  pressure-gage datum. The s t a t i c  water  l e v e l  i n  a  w e l l  
represen ts  t h e  average head o f  t h e  water-bear l ng  m a t e r i a l s  open t o  
t h e  w e l l  bo re  and I s  expressed i n  f e e t  above o r  below a  datum. 
That  datum may be land su r f ace  o r  sea l eve l  . 

Storage coe f f i c ien t . - -A  p r o p e r l y  o f  t h e  porous water-bear ing media and 
i s  def i ned as t h e  vo l  ume o f  water an aqu i f e r  re1  eases from o r  takes  
i n t o  s torage per u n i t  su r f ace  area o f  t h e  a q u i f e r  per  u n i t  change 
i n  head. 

Transmissiv i ty.--The r a t e  a t  which water o f  t h e  p r e v a i l i n g  k i nema t i c  
v i s c o s i t y  i s  t r a n s m i t t e d  through a  u n i t  w i d t h  o f  t h e  a q u i f e r  under 
a  u n i t  h y d r a u l i c  g rad ien t .  I t  i s  a  p r o p e r t y  o f  t h e  a q u i f e r ,  and it 
embod i es t h e  sa tu ra ted  t h  lckness o f  t h e  aqu i f e r  and t h e  p r o p e r t i e s  
o f  t h e  conta i ned l i qu i d  . 

Unconf ined ground water  .--Ground water i n  an aqu l f e r  t h a t  has a  f r e e  
water s u r f  ace. 

Water table.--The f r e e  su r f ace  water i n  a  ground-water body a t  which t h e  
water pressure i s  equal t o  atmospheric pressure.  I t  i s  de f i ned  by 
t h e  l e v e l s  a t  which water stands i n  we1 l  s  t h a t  pene t ra te  t h e  water 
body j u s t  f a r  enough t o  ho ld  s tand ing  water.  I n  we1 I s  t h a t  
pene t ra te  t o  g rea te r  depths, t h e  water l e v e l  w i l l  s tand  above o r  
below t h e  water  t a b l e  i f  an upward o r  downward component o f  
ground-water f low ex i s t s  . 



C;;IOUND -WATER RESOURCES I N  THE HOOD BASIN: OREGON 

By Stephen J. Grady 

ABSTRACT 

The Hood Basin, an area o f  1,035 square m i  l e s  i n  no r t t i - cen t ra l  
Oregon, i n c l  udes t h e  drainage bas1 ns o f  a l  l  tr i b u t a r  i e s  o f  t h e  Col umb i a 
R i v e r  between E a g l e  Creek and F i f t e e n m i l e  Creek .  The p h y s i c a l  
c h a r a c t e r i s t i c s  and c l  imate o f  t h e  bas in  a re  d ive rse .  The Wasco 
subarea, i n  t h e  eas te rn  ha1 f  o f  t h e  basin,  has moderate re1  Tef, mos t l y  
i n t e r m i t t e n t  streams, and semiar id  c l  imate. The Hood subarea, i n  t h e  
western h a l f ,  has rugged topography, numerous perenn ia l  streams, and a 
humid c l  imate. 

Water -bear  i ng ge6 l o g  i c un i t s  t h a t  under  l i e t h e  bas i n i nc l  ude 
vo lcan ic ,  v o l c a n i c l a s t i c ,  and sedimentary rocks  o f  Miocene t o  Holocene 
age, and unconsol idated s u r f i c i a l  depos i ts  o f  P l e i s t o c e n e  and Holocene 
age. The most impor tan t  water-bear i ng u n i t ,  t h e  Col umb l a  R i v e r  B a s a l t  
Group, under l  i es a lmost  t h e  e n t i r e  bas i n . Tota I t h  i ckness probab I  y  
exceeds 2,000 f ee t ,  b u t  by 1980 o n l y  t h e  upper 1,000 f e e t  o r  l ess  had 
been developed by w e l l s .  Wel ls  I n  t h i s  u n i t  g e n e r a l l y  y i e l d  from 15 t o  
1,000 ga l  lons per m inu te  and a few y i e l d  as much as 3,300 g a l  lons per 
minute.  

The most p roduc t i ve  a q u i f e r  i n  t h e  Col umbi a  R i v e r  B a s a l t  Group i s  
The Da l  l es Ground Water Reservo i r ,  a  permeable zone of  f r a c t u r e d  b a s a l t  
about 25 t o  30 square m i l e s  i n  e x t e n t  t h a t  u n d e r l i e s  t h e  c i t y  o f  The 
Dal les. Dur ing  t h e  l a t e  1950's and mid-19601s, w i thdrawa ls  o f  15,000 
ac re - f ee t  per  year o r  more caused water l eve l  s  i n  t h e  aqu i f e r  t o  dec l i ne 
sharp ly .  Pumpage had d imin ished t o  about 5,000 ac re - f ee t  per  year i n  
1979 and water l e v e l s  have s t a b i l i z e d ,  i n d i c a t i n g  t h a t  ground water 
recharge and discharge, i n c l  u d i  ng t h e  pumping, a r e  i n  balance-. 

The o the r  p r i n c i p a l  geo log ic  u n i t s  i n  t h e  bas in  have more l i m i t e d  
a rea l  d l  s t r  i b u t i o n  and less sa tu ra ted  t h  lckness t han  t h e  Col umbia R i v e r  
B a s a l t  Group. General l y, these un i t s  a r e  capab l e  o f  y i  e l  d i ng  from a few 
t o  a  hundred ga l  lons per m inu te  t o  we1 I s .  

Most o f  t h e  ground water I n  t h e  bas in  I s  chemlcal l y  su i t a b  l  e  f o r  
domes t l c ,  i r r i g a t i o n ,  o r  o t h e r  uses.  Some g round  w a t e r  has 
o b j e c t i o n a b l e  concen t ra t ions  o f  i r o n  (0.3 t o  6.4 mi l l igrams per  l i t e r )  
and manganese (0.05 t o  1.2 m i  l l  I grams per l I t e r )  o r  i s  moderatel  y  hard  
t o  very  hard (60 t o  260 m i l l i g r a m s  per l i t e r  as CaCOj). 

The p r i n c i p a l  use o f  ground water i n  t h e  Hood Bas in  i s  f o r  
i r r i g a t i o n  o f  crops, w i t h  an est imated withdrawal o f  7,700 ac re - f ee t  i n  
1979. Add i t i ona l  ground-water w i thdrawa ls  i n  1979 were es t imated  as: 
I n d u s t r i a l ,  2,600 a c r e - f e e t ;  p u b l i c  s u p p l y ,  2,100 a c r e - f e e t ;  and 
domestic and s tock supply, 200 acre- feet .  



INTRODUCTION 

Ground water has long been recognized as a va l  uable resource i n  t h e  
Hood Basin. I n  t h e  Wasco subarea, concentrated development o f  t h e  
resource f o r  i r r i g a t i o n ,  publ ic-supply, and i n d u s t r i a l  uses caused a 
rap id  dec l ine  i n  water levels ,  cu lminat ing  i n  1959 i n  t h e  dec la ra t i on  by 
the Sta te  o f  Oregon o f  a c r i t i c a l  ground-water area a t  The Dal les. 
Present l y ( 1980 ) , increased pumpi ng f o r  domest i c use i n  res  i dent i a I 
a reas  near  The DaI  I es and M o s i e r  causes concern  f o r  p o t e n t i  a l 
overdevelopment o f  ground water I n  those areas. 

Location and Extent of the Area 

The Hood Basin includes an area o f  1,035 m i 2  i n  nor th -cent ra l  
Oregon ( f i g .  1 ) .  I t  i s  bounded on t h e  no r th  by the  Columbia R iver ,  on 
t h e  west by Mount Hood and t h e  Cascade Range, and on t h e  eas t  and south 
by the  drainage d i v i d e  t o  t h e  Deschutes R iver  basin. Streams d r a i n i n g  
the  basin are t r i b u t a r i e s  t o  the  Col umbia R iver  and i n c l  ude, from west 
t o  eas t ,  E a g l e  Creek, Hood R i v e r ,  and Mos le r ,  Chenoweth, M i l l ,  
Threemile, and F i f t e e n m i l e  Creeks. 

The Hood Basi n i n c l  udes p a r t s  of t h r e e  count ies:  482 m i 2 ,  o r  90 
percent of Hood R ive r  County; 553 m i2, o r  23 percent  o f  Wasco, County; 
and a very smal l pa r t ,  about 400 acres, o f  Mu l tnomah County. I n t h i s  
repo r t  t h e  basin has been d i v ided  i n t o  the  Hood subarea and t h e  Wasco 
subarea (see f i g .  1 and p l  s. 1, 2 )  because o f  t h e  very d i f f e r e n t  
physical and hydro log ica l  c h a r a c t e r i s t i c s  o f  each subarea. 

Purpose 

Th is  study was made in  cooperat ion w i t h  the  p lann ing  departments o f  
Wasco and Hood R iver  Counties. The purposes o f  t h i s  r e p o r t  a re  ( 1  ) t o  
descr i be the  occurrence, movement, ava i l ab l i t y ,  and qua l i t y  o f  ground 
water i n  t h e  basin; and (2 )  t o  assess, where possib le,  t he  extent ,  
t h i c k n e s s ,  h y d r o l o g i c  boundar ies ,  and h y r a u l i c  p r o p e r t i e s  o f  t h e  
p r i n c i p a l  aqu i fe rs .  

Previous Investigations 

The geology and ground water o f  The Dal les  area were f i r s t  
described by P iper  (1932). A basinwide eva lua t i on  o f  surface- and 
ground-water supp l ies  and t h e i r  use and con t ro l  was made by t h e  Oregon 
Water Resources Board ( 1  965 . Sceva ( 1  966) prepared a reconnaissance 
repo r t  on the  ground-water resources i n  t he  Hood R iver  area. Foxworthy 
and Bryant  ( 1  9,67 tes ted  the  potent  i a l f o r  a r t  i f i c i  a i recharge o f  t h e  
b a s a l t  aqu i fe r  a t  The Da l l es . Newcomb ( 1  969) i nves t i  gated the  e f f e c t  o f  
geologic  s t r u c t u r e  i n  con t ro l  l ing  ground-water movement i n  t he  Col umb i a 
River  Basa l t  Group a q u i f e r s  i n  The Da l l es area. 
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FIGURE 1. - Location and general physiographic features of the Hood Basin and subareas. 



Geologic maps o f  p a r t s  o f  t h e  Hood Basin a re  Included i n  t h e  above- 
mentioned repo r t s  o f  P ipe r  '(1 9321, Sceva ( 1  966), and Newcomb ( 1  9691, and 
i n  pub l i ca t i ons  by Waters (19681, Wise (19691, and Beaul ieu (1977). 
Reports by B l  ackwel l and o thers  ( 1  978) and B l  ackwel l and Stee le  ( 1  979) 
inc lude evaluat ion o f  geothermal resources near Mount Hood. 

Methods of  Investigation 

Dur 1 ng the  summer and fa1 l o f  1979, 436 we1 i 5 and n i  ne spr i ngs were 
f i e l d  located and inventor ied.  Topographic maps, scale 1:24,000, were 
used to  determ i ne a l  ti tude. Water leve l  , temperature, pH, and spec i f i c 
conductance were measured on s i t e .  Table 4 ( I n  llGround-Water Data1! 
sect ion)  includes data fo r  a l l  w e l l s  and spr lngs  t h a t  were f i e l d  
located, and tab  l e  5 ( In  "Ground-Water DataT1 sec t lon)  1 ncl  udes dr  i l  l  e rs l  
logs f o r  se lected we1 Is .  D r i  l l e r s '  logs f o r  373 we1 I s  n o t  inventor ied  
were rev iewed, and hy drau l  l c  c h a r a c t e r i s t i c s  o f  ma Jor aqu i f e r s  were 
estimated from these records. 

To supplement previous chemical data, samples o f  ground water from 
33 we1 I s  and one spr ing  were anal yzed. Borehole geophysical logs were 
made f o r  f i v e  we1 l s (see t a b l e  4 i n  "Ground-Water" sec t  ion)  . Although 
not  presented In t h  I s  repo r t ,  these data are  ava l l ab l e a t  t he  U .S. 
Geological Survey, Por t land,  Oreg., o f f i c e .  
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Well - and Spring - Numbering System 

The Wel I -  and spring-number~ng system p resen t l y  used i n  Oregon i s  
based on the  rectangular  system f o r  subd iv is ion  o f  p u b l i c  land. Each 
number ind ica tes  the  l oca t i on  o f  t he  we l l  w i t h  respect  t o  township, 
range, and sec t ion  ( f i g .  2); thus, we1 l 1 ~ / 1 3 ~ - 1 6 d c d  i s  i n  township 1 
north, range 13 east, sec t ion  16. The l e t t e r s  f o l l o w i n g  t h e  sec t i on  
number show t h e  l o c a t i o n  w i t h i n  t h e  s e c t i o n ,  t h e  f i r s t  l e t t e r  
designaf ing t h e  quar te r  sec t ion  (160 acres),  t h e  second l e t t e r  t h e  
q u a r t e r - q u a r t e r  s e c t i o n  (40 a c r e s ) ,  and t h e  t h i r d  l e t t e r  t h e  
quar ter-quar ter-quar ter  sec t ion  ( 10 acres) * For spr i ngs, a s u f f i x ,  t h e  
l e t t e r  ( s )  , i s  added t o  the  number. Where two o r  more wet 1 s are i n  t h e  
same 10-acre subdiv is ion,  s e r i a l  numbers are added a f t e r  t h e  t h i r d  
1 e t t e r  . 

E a r l i e r  repor ts ,  which inc lude data f o r  some w e l l s  a l so  included i n  
t h i s  study, used a numbering system d i f f e r i n g  somewhat from the  above. 
The wel l  l oca t i on  w i t h i n  the  sec t ion  was designated by  a s i n g l e  l e t t e r ,  
represent  i ng the  40-acre subd i v i s  i on o f  t h a t  sect ion,  and a ser i a I  
number. 



P H Y S I C A L  S E T T I N G  

Geographic Features 

The Hood Bas in  s t r a d d l e s  two major Oregon phys iograph ic  p rov inces  
(Baldwin, 1976): t h e  High Cascade Range, which inc ludes  t h e  c r e s t  o f  
t h e  Cascades from Mount Hood n o r t h  t o  t h e  Columbia R i ve r ,  t h e  western 
Col umbia R i v e r  Gorge, and Hood R i v e r  Val  ley; and t h e  Deschutes-Umat l l l a  
Plateau, which inc ludes  t h e  eas te rn  Columbia R i v e r  Gorge and t h e  deeply 
d issec ted  p l ateaus and r i dges ,  south and e a s t  o f  The Dal l es. As 
p rev ious  l y  s ta ted,  f o r  t h i s  r e p o r t ,  t h e  bas in  has been d i v i d e d  i n t o  two 
subareas. The d i v l d i n g  l l ne  co inc ides  w i t h  t h e  n o r t h e r n  segment of  t h e  
Hood R i ve r  County-Wasco County l i n e  and extends southward t o  t h e  bas in  
boundary. Th i s  d l v i s l o n  fo l lows ,  approx imate ly ,  bo th  t h e  n a t u r a l  
dra i nage d i  v  i de between t h e  Hood R i ver  and t h e  Mos i e r  Creek-F i f teenm i l e 
Creek watersheds and t h e  ex tens i ve  Hood R i ve r  F a u l t  Zone. The Hood 
subarea con ta ins  507 m i 2  and t h e  Wasco subarea c o n t a i  ns 528 m i2 . 

W asco Subarea 

The d m  i n a n t  topograph ic  f ea tu res  , o f  t h i s  subarea a r e  t h e  eas te rn  
Col umb i a  R i v e r  Gorge and t h e  broad, undu l a t  i ng p l ateaus deep l  y  i nc i sed 
by streams. The land sur face  r i s e s  from 72 f t  a t  t h e  Columbia R i ve r  t o  
more than  3,200 f t  a t  t h e  c r e s t  o f  Tygh Ridge about 18 m i  south o f  The 
Dal les ,  and t o  more than  4,000 ft on r i d g e  tops  along t h e  western edge 
o f  t h e  subarea. 

The major streams o r i g i n a t e  i n  t h e  t imbered up lands i n  t h e  western 
p a r t  o f  t h e  Wasco subarea and f l o w  g e n e r a l l y  nor theastward t o  t h e  
Columbia R i ve r .  Mosier,  M I  I I, E igh tmi  Ie,  and Chenoweth Creeks a re  
perennia l ;  however, sumner streamf low i n  some i s  nea r l y  dep le ted  by 
d i ve rs i ons  f o r  I r r i g a t i o n  and mun ic ipa l  supply.  A l  l o t h e r  streams a r e  
i nterm 1 t t e n t  . 

Est imated 1978 p o p u l a t i o n  o f  Wasco County was 21,100 (Oregon 
Secretary  o f  State,  1979, p. 255). About 58 pe rcen t  o f  t h e  p o p u l a t i o n  
l i v e d  i n  t h e  incorpora ted  c i t i e s  o f  The D a l l e s  (11 ,4001, Dufur  (600) ,  
and Mosier (270).  Al though o n l y  23 percen t  o f  Wasco County, by area, i s  
inc luded i n  t h e  Hood Basin, t h a t  area has more than  90 pe rcen t  o f  t h e  
county 's  popu la t i on .  Major  land .uses a re  f o r  a g r i c u l t u r e ,  i n c l u d i n g  
orchards, g raz i  ng, and f o r e s t r y .  I n  1965, t h e  Wasco subarea con ta ined  
223 m i  o f  f o res ted  land (Oregon Water Resources Board, 1965) , most l  y  i n  
t h e  western p a r t  o f  t h e  subarea. 

Hood Subarea 

Extreme topographic  re1  i e f  c h a r a c t e r i z e s  t h i s  subarea; a1 ti tudes  
range from 72 f t  on t h e  Columbia R i ve r .  t o  11,235 f t  on t h e  summit o f  
Mount Hood, Oregon's h i ghes t  mountain. I n  t h e  Col umbla R i v e r  Gorge, 
v e r t i c a l  c l i f f s  r i s e  as much as 2,000 f t  above t h e  r i v e r .  Most streams 
are  perenn ia l  and o r i g  i na te  i n  t h e  t imbered, mountainous t e r r a i n ;  sane 
a re  fed  by me l twa te r  from g l a c i e r s  on Mount Hood. The Hood R i ve r ,  w i t h  
i t s  t r i b u t a r i e s ,  i s  t h e  major stream. 



E X P L A N A T I O N  

15------I lsohyetal line, contour lnterval 5 to 10 In. 

Mo~sture surplus, preclpltatlon exceeds potentla1 evapotransplratlon. 

(1 Mo~sture def~cl t ,  potentla1 evapotransp!ratlon exceeds monthly preclp~tatlon 

FIGURE 3 .  - lsohyetal map showing mean annual precipitation in the Hood Basin, with graphs of average monthly precipitation 
and  potential evapotranspiration at selected stations (Johnsgard, 1963). 



Hood R i v e r  Val l e y  extends about 16 m i  south from t h e  c i t y  o f  Hood 
R l ve r .  The v a l  l ey  f l o o r  s lopes  northward, from an a l t i t u d e  o f  about 
2,200 f t  a t  t h e  south t o  200 f t  a t  Hood R i v e r ,  and i s  u n d e r l a i n  by 
g l a c i o f l u v i a l  and a l l u v i a l  deposi ts .  The v a l l e y  i s  separated i n t o  Upper 
Hood R i ve r  Val l e y  and Lower Hood R i v e r  Val l e y  by M idd le  Mountain, an 
asymnetr ica l  b a s a l t  h i l l .  

Est imated 1978 p o p u l a t i o n  o f  Hood R i v e r  County was 15,100 (Oregon 
S e c r e t a r y  o f  S t a t e ,  1979, p. 255) ;  38 p e r c e n t  l i v e d  w i t h i n  t h e  
incorporated c l t i e s  o f  Hood R i v e r  (4,860) and Cascade Locks (860) .  

The p r i n c i p a l  land use i n  t h e  v a l l e y  i s  f o r  a g r i c u l t u r e ,  ma in l y  
orchards and g raz ing .  F o r e s t r y  i s  t h e  p r i n c i p a l  land use i n  t h e  
surrounding up lands. I n  1965, t h e  Hood subarea con ta ined  354 m i 2  o f  
f o res ted  land, i n c l u d i n g  248 m i 2  i n  t h e  Mount Hood Na t i ona l  F o r e s t  
(Oregon Water Resources Board, 1965) . 

Climate 

The Hood Bas in  I i e s  i n  a  t r a n s i t i o n a l  zone between t h e  humid 
m a r i t i m e  c l i m a t e  c h a r a c t e r i s t i c  o f  w e s t e r n  Oregon and t h e  a r i d  
c o n t i n e n t a l  c l  i m a t e  o f  e a s t e r n  Oregon. Consequent1 y, c l  i m a t i c  
c o n d i t i o n s  d i f f e r  g r e a t l y  between t h e  Hood and Wasco subareas. 

F i g u r e  3  shows mean annual p r e c i p i t a t i o n  i n  t h e  Hood Bas in  ( d a t a  
from Nat iona l  Weather Se rv i ce ) .  Annual p r e c i p i t a t i o n  i s  as much as 130. 
in. a long t h e  c r e s t  o f  t h e  Cascade Range, much o f  it o c c u r r i n g  as snow 
a t  h igher  e l eva t i ons .  P r e c i p i t a t i o n  d im in ishes  r a p i d l y  eastward i n  t h e  
r a i n  shadow o f  t h e  Cascade Range, so t h a t  near l y  a  l l t h e  Wasco subarea 
rece ives  less  t h a t  30 i n .  per  year .  The eas te rn  hat f  o f  t h e  Wasco 
subarea, t h e  p r i n c i p a l  g ra in -p roduc t ion  land, r ece i ves  o n l y  10 t o  15 i n .  
annual l y. 

F i g u r e  3 a l s o  shows graphs o f  average monthl y  p r e c i p i t a t i o n  and 
est imated p o t e n t i a l  evapo t ransp i ra t i on  f o r  s i x  s t a t i o n s  i n  t h e  Hood 
B a s i n  ( Johnsga rd ,  1 9 6 3 ) .  Months i n  wh i ch  p r e c i p i t a t i o n  exceeds 
p o t e n t i a l  evapo t ransp i ra t i on  a re  moi s tu re -surp  l us months. Months i n  
which evapora t ion  exceeds p r e c i p i t a t i o n  a r e  m o i s t u r e - d e f i c i e n t  months. 
To ta l  i ng t h e  monthl y  va l  ues prov ides an average annual m o i s t u r e  ba lance 
a t  each s t a t i o n .  S t a t i o n s  i n  t h e  Hood subarea have cumula t i ve  mo i s tu re  
surp l  uses: Cascade Locks, t49.7 i n  . /yr ;  Parkda le, +23.3 in. /yr ;  and 
Hood R i ve r  Experiment S ta t i on ,  +3.7 i n . / y r .  S t a t i o n s  i n  t h e  Wasco 
subarea have cumula t i ve  mo i s tu re  d e f i c i t s :  F r iend ,  -5.1 in . /y r ;  Dufur ,  
-13.6 in. /yr ;  and The Da l l es ,  -15.2 in . / y r .  These va lues  i n d i c a t e  a  
much g rea te r  p o t e n t i a l  f o r  ground-water recharge i n  t h e  Hood subarea 
than i n  t h e  Wasco subarea. 
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FIGURE 4. - Annual precipitation, 1531-79. and cumulative departure from annual mean a t  three stations 
in tllc Hood Basin (Data from National Weather Service). 



F i g u r e  4 shows t h e  t o t a l  annual p r e c i p i t a t i o n  a t  t h r e e  s t a t i o n s  i n  
t he  Hood Bas in  f o r  1921 through 1979. Du r i ng  t h i s  per iod ,  l a r g e  
v a r i a t i o n s  i n  annual p r e c i p i t a t i o n  have occurred.  A t  t h e  Hood R i v e r  
Experiment S ta t i on ,  annual p r e c i p i t a t i o n  ranged from a h i g h  o f  42.9 i n .  
i n  1948 t o  a  low o f  15.8 in .  i n  1944. Mean annual p r e c i p i t a t i o n  a t  t h i s  
s t a t i o n  i s  29.3 in .  The h ighes t  annual p r e c i p i t a t i o n  a t  The Dal l e s  and 
Dufur  was 21.8 in .  i n  1950 and 17.5 in .  i n  1921, r e s p e c t i v e l y ;  t h e  
lowest was 6.4 in .  l n  1939 and 5.1 in .  i n  1935, r e s p e c t i v e l y .  Mean 
annual p r e c i p i t a t i o n  a t  The Dal l e s  i s  13.7 in .  and a t  Du fu r  11 .7 in.  

F i g u r e  4 a l s o  shows t h e  cumu la t i ve  depa r tu re  from mean annual 
p r e c i p i t a t i o n ;  t h a t  is ,  t h e  accumulat ive excesses and d e f i c i e n c i e s  of  
p r e c i p i t a t i o n  f o r  t h e  year 1921-79. On t h e  depa r tu re  graph, a  fa1  l i ng  
l i n e  i nd i ca tes  a p e r i o d  o f  below-mean p r e c i p i t a t i o n  and a r i s i n g  l i n e  a 
per iod  o f  above-mean p r e c i p i t a t i o n .  The graph shows t h a t  p r e c l  p  i t a t  i on  
dur i ng t h e  per i od  1921 -45 was genera l  l y be low mean, whereas from 1945 t o  
1975 most years were above mean. 

G E O L O G I C  U N I T S  A N D  T H E I R  W A T E R  - B E A R I N G  C H A R A C T E R I S T I C S  

C o n s o l i d a t e d  r o c k  u n i t s  o f  M iocene  t o  H o l o c e n e  age and 
unconsol idated depos i ts  o f  P l e i s t o c e n e  and Holocene age u n d e r l l e  t h e  
Hood Basin.  The conso l i da ted  rocks  I nc l ude  b a s a l t ,  andesi te ,  and 
d i o r i t e ;  t u f f ,  t u f f  b r e c c i a ,  agg lomera te ,  and v o l c a n i c  ash; and 
c o n g l a e r a t e ,  sandstone, s i l t s t o n e ,  and shale.  The unconso l ida ted  
d e p o s i t s  i n c l u d e  a l l u v l a l  sand and g r a v e l ;  g l a c i o f l u v i a l  and 
g l a c i o l a c u s t r i n e  g rave l ,  sand, s i l t ,  and c lay;  g l a c i a l  t i l l  consisting' 
o f  boulders,  g rave l ,  sand, s ' l l t ,  and c lay ;  and e o l i a n  sand and s i l t .  

The geology, c m p ' i  led from P i p e r  (1 9321, Waters ( 1  9681, Newcomb 
(19691, Wise (19691, and Beau l ieu  (19771, I s  inc luded  on p l a t e s  1 and 2. 
Th in  depos i ts  o f  wlndb lown s i  I t  and ash mapped by Waters ( 1  968) as t h e  
Pal ouse Format ion a r e  n o t  shown. 

Eagle Creek Formation 

The Eagle Creek Format lon (Te),  o f  e a r l y  Mlocene age, i s  t h e  o l d e s t  
geo log ic  u n i t  exposed a t  t h e  su r f ace  o r  pene t ra ted  by water w e l l s  i n  t h e  
Hood Basin . I t  crops o u t  i n  a  narrow s e c t  I on a long  t h e  Col umb i a R i v e r  
near Cascade Locks. The fo rmat ion  c o n s i s t s  ma in l y  o f  v o l c a n i c  d e b r i s  
and mudf low mater i a l s  and m i nor water- I a i d  sed iments . Rock t y p e s  
inc lude  agglomerate, t u f f  b recc ia ,  conglomerate, sandstone, s i l t s t o n e ,  
and shale.  To ta l  t h i ckness  o f  t h e  Eagle Creek Format ion i n  t h e  s tudy  
area i s  unknown, b u t  It i s  p robab ly  l ess  than  500 f t .  A 200- foot  we1 l 
(2~ /8€-5dab)  a t  t h e  U .S. Fo res t  Serv i c e  Col umb i a  Gorge Ranger S t a t i o n  
penetrated 178 f . t  o f  Eagle Creek Format ion.  T h i s  we1 l was t e s t  pumped 
a t  4  ga l /min w i t h  169 f t  o f  drawdown. Data a re  i n s u f f i c i e n t  t o  e v a l u a t e  
t h e  hydrologic p r o p e r t i e s  o f  t h i s  u n i t ,  because t h i s  I s  t h e  o n l y  w e l l  
t h a t  penetrates t h e  fo rmat ion .  Consi der i ng i t s  I 1 tho logy ,  however, t h e  
u n i t  i s  u n l i k e l y  t o  y i e l d  more than smal l  q u a n t i t i e s  o f  water.  



Columbia River Basalt Group 

A t h i c k  sequence o f  we1 I -  l  ayered basal t f lows o f  Miocene age 
under l  i es t h e  e n t  i r e  Hood Bas in, except f o r  t h e  ou t c rop  area o f  Eag l e  
Creek Format ion descr ibed above. These rocks  a r e  p a r t  o f  t h e  Col umbia 
R i v e r  B a s a l t  Group ( T c r ) ,  t h a t  u n d e r l i e s  50,000 m i 2  o f  t h e  Columbia 
P  l ateau i n  I  daho, eas te rn  Wash i ngton , and n o r t h e r n  Oregon. T o t a l  
exposed t h i ckness  o f  t h e  b a s a l t  exceeds 2,000 f t  near Rowena (Newcomb, 
1969, p. 31, and t h e  u n i t  p robab ly  exceeds t h i s  t h i ckness  th roughout  
much o f  t h e  bas in . .  

Thickness o f  i n d i v i d u a l  lava f lows  ranges from a few tens  o f  f e e t  
t o  more than 100 f t .  A t y p i c a l  f l o w  has a  t h i n  lower zone o f  h i g h l y  
f r ac tu red ,  f i n e l y  c r y s t a l l i n e  b a s a l t .  The m idd le  o f  most f l ows  i s  
massive and f  i nel y  c r y s t a l  l  i ne and general  l  y  con ta ins  v e r t i c a l  coo l  i ng 
j o i n t s .  These j o i n t s  a re  general  l y  wide l  y  and i r r e g u l a r l y  spaced, b u t  
i n  p laces  they form c l o s e l y  spaced columns. The upper zone o f  t h e  f l o w  
i s  commonly broken and i r r e g u l a r ,  and may c o n s i s t  o f  scor iaceous, 
rubb ly ,  vesicular, brecc ia ted ,  o r  weathered b a s a l t .  P i l l o w  b a s a l t s  w i t h  
e l  l  i pso i dal p i  l  low s t r u c t u r e s  i n  a  m a t r i x  o f  pal  agon i t e  and t u f f  occur 
where lava f l ows  entered water. L o c a l l y ,  t h i n  beds o f  v o l c a n i c  ash, 
t u f f ,  sediment, o r  coal occur bbtween lava f lows .  The t h i ckness  and 
t e x t u r e  o f  l n d l v i d u a l  f l ows  may va ry  cons iderab ly  over  a  s h o r t  l a t e r a l  
d is tance .  

The Columbia R i v e r  B a s a l t  Group i s  t h e  most impor tan t  water-bear ing 
u n i t  i n  t h e  bas in .  The zones o f  broken, scor iaceous b a s a l t  a r e  h i g h l y  
permeable and, where saturated,  y i e l d  a  few hundred t o  a  few thousand 
g a l l o n s  per m inu te  t o  we l l s .  The most p roduc t i ve  w e l l s  pene t ra te  
severa l  o f  these  water-bear ing zones. The dense, un f rac tu red  b a s a l t  i n  
t h e  m i  dd l e  o f  most lava f lows probabl y  r e s t r i c t s  v e r t i c a l  movement o f  
water and may c o n f i n e  ground water under pressure. 

The Columbia R i ve r  B a s a l t  Group i n  t h e  Hood Bas in  has been deformed 
i n t o  severa l  broad, g e n t l e  f o l d s .  The axes o f  t hese  f o l d s  g e n e r a l l y  
t r end  n o r t h e a s t e r l  y, and t h e  s t r a t a  w i t h  i n  them are  i nc l  1 ned a t  sha l  low 
d ips  o f  about 2" t o  10". I n  some places, t h e  b a s a l t  l aye rs  have been 
deformed i n t o  sma l le r  and t i g h t e r  f o l ds ,  w i t h  l oca l  d i p s  exceeding 30". 
Several f a u l t s  w i t h  l a rge  displacement, and numerous smal l e r  f au  I t s  
d  i s r u p t  t h e  s t r a t a .  

Troutdale Formation 

The T rou tda le  Formation ( T t )  , i n  t h e  s tudy area, c o n s i s t s  o f  e a r l y  
P l i o c e n e  conglomerate, sandstone, and qua r t z i t e -pebb le  beds. Th ickness 
o f  t h l s  u n i t  I n  t h e  s tudy area i s  n o t  we1 l known, b u t  p robab ly  i s  less  
than 300 f t .  The fo rmat ion  i s  exposed i n  c l i f f s  o f  t h e  Columbia R i v e r  
Gorge I n  t h e  Hood subarea between t h e  Col umb i a  R i v e r  Basal t Group and 
P l i ocene  and P le i s tocene  lavas. Sceva (1966, p. 10) cons idered g rave l s  
o f  sim i l  ar s t r a t i  g raph ic  pos i t i on ,  pene t ra ted  by we1 l s  near Odel I ,  as 
Trou tda l  e  Format ion. One we1 l ( 2 ~ / 1  OE-26dbd) was d r  i l l e d  t o  a  depth o f  
262 f t ,  o f  whlch t h e  bottom 102 f t  were i n  g rave l  and c l ay .  T h i s  w e l l  
was t e s t e d  a t  125 ga l /min w i t h  150 f t  o f  drawdown. 



Dalles Formation 

The Da l l es  Formatlofl ( T d ) ,  OT e a r l y  and middle P l iocene age, 
c o n s i s t s  p r i m a r i l y  o f  v o l c a n l c l a s t i c  r o c k s  i n t e r f i n g e r e d  w i t h  
sedimentary deposits.  Rock types inc lude agglomerate, t u f f ,  t u f f  
b r e c c i a ,  ash, a t  l e a s t  one th1.n b a s a l t  f l o w ,  and cong lomera te ,  
sandstone, and s i l t s t o n e .  I n  t he  Wasco subarea, t o t a l  th ickness  i s  
about 1,800 f t  ,-in upper M i l l  Creek Val ley (Newcomb, 1966, p. 59),  b u t  
t h i n s  to t h e  eas t  and nor th.  I n  t h e  Hood subarea, it i s  no t  exposed 
west o f  Hood R ive r  Val ley, b u t  may under l i e  younger vo l can i c  rocks. 

The Da l l es  Formation y i e l d s  genera l l y  small t o  moderate q u a n t i t i e s  
o f  water (0.5 t o  55 gal/min) t o  we1 Is ,  b u t  a few la rge-y ie ld  w e l l s  (150 
t o  250 gal/min) produce from t h i s  u n i t .  Much o f  t he  format ion i s  poo r l y  
s o r t e d ,  c o n s i s t s  l a r g e l y  o f  f i n e - g r a i n e d  m a t e r i a l ,  and has low 
permeab i l i t y .  However, more permeable beds o r  lenses of  we l l -sor ted  
sandstone are present, espec ia l l y  i n  t he  lower p a r t  o f  t h e  u n i t .  

Quaternary and Tertiary Volcanic Rocks 

The rocks designated as Quaternary and T e r t i a r y  vo lcan ic  rocks 
(QTv) I n  t h i s  r e p o r t  o r  l g  lnated dur ing the  l a t e  P l  iocene, Ple is tocene,  
and Holocene t ime as a r e s u l t  o f  vo lcan ic  a c t i v i t y  i n  t he  Cascades. 
These rocks cons ] .s t  pr i mar i l  y  o f  andes i t e  and basa l  t, agg l omerate, t u f f  
breccia, and v o l c a n i c -  debr is  f lows, b u t  a l s o  inc lude minor i n t r u s i v e  
rocks, p r i m a r i l y  d i o r i t e ,  a t  She l l rock  Mountain and Government Cove. 
The u n i t  conta ins  rocks prev ious ly  designated as "vo lcan lc  rocks o f  t h e  
H i g h  CascadesI1 (Cal  l  aghan and Buddl  ngton,  1938; Newcomb, 1969'1, 
IgCascades Format i onw ( Beau l i eu, 1 977) , and "Cascade andes i te l l  ( Sceva, 
1966). 

Wel ls penetrating t h i s  u n i ~  have y i e l d s  o f  0.5 t o  88 gal/min. 
Water occurs p r i m a r i l y  I n  t h e  i r r e g u a l r ,  broken scoriaceous zones i n  o r  
between l a v a  f l  ows . We l  l  s  comp l  e t e d  i n  t h e  poor  l  y  conso l i da ted  
v o l c a n l c l a s t l c  rocks g e n e r ~ l l v  y i e l d  on ly  small q u a n t i t i e s  o f  water. 

Quaternary Undifferentiated Deposits 

I n  t h i s  r e p o r t ,  a l l  u n c o n s o l l d a t e d  s u r f i c i a l  sed iments  o f  
P l e i s t o c e n e  and Ho locene age a r e  d e s i g n a t e d  as Q u a t e r n a r y  
u n d i f f e r e n t i a t e d  d e p o s i t s  ( Q u ) .  The most i m p o r t a n t  w a t e r - b e a r i n g  
deposits are ( 1  1 a l  l u v i a l  sand and gravel i n  t e r races  and f l ood  p l a i n s  
along the  Columbia and Hood R iver  and t r i b u t a r y  streams, and (2 )  
g l a c i o f l u v i a l  and g l a c i o l a c u s t r i n e  sand, s i l t ,  and c lay,  p r i m a r i l y  i n  
Upper ' and Lower Hood R lve r  Val ley and Mosler Creek Val ley. Most o f  
these deposi ts  have f a i r l y  h igh  permeab i l i t y ,  range from 30 t o  250 f t  o r  
more i n  saturated thickness, and are  i n  hydraul i c  c o n t i n u i t y  w i t h  r i v e r s  
o r  streams. They are capable o f  y i e l d i n g  from a few t o  a few hundred 
ga l l ons  per minute t o  we l ls .  



Other sediments included i n  t h i s  u n i t  are g l a c i a l  ti1 I ,  c o n s i s t i n g  
of unsorted boulders, gravel ,  sand, s i l t ,  and c lay  i n  moraines deposited 
by a c t i v e  or  e x t i n c t  g l a c i e r s  on Mount Hood; and eol ian  sand and s i l t ,  
maln ly  along t h e  Columbia River ,  where it i s  der ived from t e r r a c e  
a l l u v i u m .  Many o f  t h e s e  d e p o s i t s  a r e  t h i n ,  d i s c o n t i n u o u s ,  and 
unsaturated. 

G R O U N D  W A T E R  

Occurrence 

Ground water occurs beneath t h e  land sur face i n  t h e  vo ids  and 
f r a c t u r e s  o f  consol i dated rocks and i n  t h e  openings between g ra ins  i n 
unconso l  i dated mater i a l s. 

Ground water i n  the  Hood Basin occurs under both unconfined and 
conf ined cond i t ions .  Unconf i ned ground water probably occurs i n  most o f  
t h e  u n c o n s o l i d a t e d  Q u a t e r n a r y  d e p o s i t s  i n  t h e  principal v a l l e y s .  
Unconfined cond i t l o n s  a l  so occur a t  shal low depths i n  t he  consol idated 
rocks and i n  zones o f  perched ground water I n  upland areas. Numerous 
sma l I  , mos t l  y i n t e r m i t t e n t ,  s p r i n g s  t h a t  occu r  on h i  l l s i des may 
represent  discharge areas o f  smal l ,  perched ground-water bodies. 

Confined, o r  a r tes ian ,  ground water occurs where an a q u i f e r  i s  
o v e r l a i n  by beds o f  low permeabi l i ty ,  o r  con f i n ing  beds. A f l ow ing  we l l  
can be developed i n  areas where the  pressure head i n  the  conf ined 
aqu i f e r  i s  suf f i c i  en t  t o  r a i  se t h e  ground water above t h e  land su r f  ace. 
I n  the  Hood Basin, aqu i fe rs  i n  the Col umbia R iver  B a s a l t  Group con ta in  
conf ined ground water. Dense, un f rac tured b a s a l t  conf ines  water i n  
f ractured,  rubb ly  zones o r  i n  i n t e r f  low zones, causing t h e  water t o  be 
under a r tes ian  pressure i n  t he  downdip areas o f  t h e  i n c l  ined aqu i fe rs .  
Sane ground water i n  t h e  Dal les Formation and i n  t h e  younger vo l can i c  
rocks probably occurs under semiconfined cond i t i ons  because permeable 
zones i n  these u n i t s  are l e n t i c u l a r  and d iscont inuous and i n t e r f i n g e r  
w i t h  f ine-grained, less permeable ma te r ia l .  

Recharge, Movement,  and Discharge 

Prec i  p i t n t  ion  i s  t he  pr i nc i  pal source o f  ground-water recharge. 
Only a small p a r t  o f  t he  t o t a l  p r e c i p i t a t i o n  i n f i l t r a t e s  through t h e  
so l  l and unsaturated zone t o  recharge t h e  aqu i fe rs .  The remainder i s  
l o s t  t o  evaporation, p l  an t  t r a n s p i r a t i o n ,  o r  sur face r u n o f f .  Some 
recharge a lso  occurs by i n f i l t r a t i o n  through streambeds and un l ined 
irrigation canals and from i r r i g a t i o n  r e t u r n  f low.  The small q u a n t i t y  
o f  recharge t o  the  deeper aqu i fe rs  occurs pr imar i l  y by leakage from 
over l y i ng and under l y i ng aqu i f e r s  . 



I n  t h e  Wasco subarea ,  r e c h a r g e  i s  I i m i t e d  b y  low annua l  
p r e c i p i t a t i o n  and h igh  p o t e n t i a l  evapo t ransp i ra t i on .  P r e c i p i t a t i o n  
ranges from about 40 in . /yr  i n  t h e  southwestern corner  o f  t h e  subarea t o  
less than 10 i n . / y r  a long i t s  eastern edge (see  f i g .  21, and r u n o f f  from 
most watersheds i s  o n l y  3 t o  6 i n  . /yr  . The Oregon Water Resources Board 
(1965, p. 110) est imated about 1 in . /y r  o f  ground-water recharge i n  t h e  
F i f teenm i l e Creek watershed, wh l c h  i n c l  udes t h e  more a r i d  eas te rn  p a r t  
of t he  Wasco subarea. Newcomb (1 969, p. 24) suggested t h a t  recharge i n  
t h e  more humid Mosi e r  Creek watershed i s  about 1 t o  3 i n . / y r  . I n t h e  
Hood subarea,  where annua l  prec1.p i t a t i o n  exceeds  p o t e n t i  a l 
evapo t ransp i ra t ion ,  r u n o f f  from most watersheds ranges from 30 t o  90 
i n  ./yr, and ground-water recharge i s  probabl y severa l  i nches per year. 

I n  t h e  Hood Basin,  t h e  general d i r e c t i o n  o f  ground-water movement 
i s  from south t o  nor th .  The hydraul  i c  g r a d i e n t  r ough l y  conforms t o  t h e  
reg iona l  s lope o f  t h e  land sur face .  I n  t h e  Wasco subarea, bo th  t h e  
s lope  o f  t h e  land and t h e  hydrau I i c  grad l e n t  may r e f  l e c t  t h e  r e g i o n a l  
d i p  o f  t h e  Columbia R i ve r  B a s a l t  Group, which i s  about 2" t o  t h e  nor th .  

Discharge o f  ground water  occurs n a t u r a l l y  by  ( 1 )  sp r ings ,  where an 
a q u i f e r  i n t e r s e c t s  t h e  land sur face,  ( 2 )  seepage t o  streams, where t h e  
water t a b l e  i s  above t h e  stream l eve l ,  and ( 3 )  evapo t ransp i ra t i on ,  where 
t h e  water t a b l e  i s  shal low. Ground water i s  d ischarged a r t i f i c i a l l y  by 
we1 I s .  Water i n  unconf ined a q u i f e r s  d ischarges d i r e c t l y  t o  t h e  ma j o r  
r i v e r s  and some secondary streams, whereas water i n  t h e  con f i ned  
a q u i f e r s  tends t o  move upward and d lscharge t o  t h e  o v e r l y i n g  a q u i f e r s  I n  
most o f  t h e  p r i n c i p a l  va l  leys.  

The movement of ground water from recharge area t o  d ischarge  area 
c o n s t l  t u t e s  a ground-water f low system. F i g u r e  5 shows a genera l  i zed 
p r o f  i l e  th rough t h e  Hood Bas i n  from t h e  Col umb 1 a R i v e r  a t  The Dal l es 
through Tygh Ridge t o  t h e  Deschutes R i v e r  near Tygh Val ley.  The f i g u r e  
shows t h e  au tho r f  s concept o f  t h e  ground-water f l o w  systems i n  t h a t  
area. S im i l ar f low systems occur i n  t h e  Hood subarea. The arrows 
i n d i c a t e  t h e  d m  i n a n t  d i r e c t i o n s  of ground-water f l o w  w i  t h i  n t h r e e  
i n t e r r e l a t e d  systems. A b r i e f  d i scuss ion  o f  t h e  characteristics o f  
l oca l ,  in termediate,  and reg iona l  ground-water f l ow  systems fo l l ows .  
The r e a d e r  i s  r e f e r r e d  t o  F r e e z e  and C h e r r y  ( 1 9 7 9 )  f o r  a more 
comprehensive d iscuss ion  o f  p r i n c i p l e s .  

Local  f l ow  systems have t h e  s h o r t e s t  and shal  lowest f l o w  pa ths  
between recharge and d ischarge areas. They occur p r i m a r i l y  i n  h i l l y  
topography where recharge from p r e c i p i t a t i o n  on h i l l t o p s  and s lopes  
en te r s  t h e  system and f lows  toward t h e  neares t  topograph ic  low. I n t h e  
Hood Basin, loca l  f l o w  systems a re  p resen t  I n  t h e  unconf ined and sha l low 
semiconf ined a q u i f e r s .  

l n t e rmed la te  f l o w  systems a re  recharged d i r e c t l y  f rom p r e c i p i t a t i o n  
and by l eakage from loca l  and reg  iona l  f low systems. 'The ground water 
i n  i n te rmed ia te  f low systems t r a v e l  s 'a1 ong longer,  deeper f low paths 
between recharge and d ischarge areas. I n  t h e  Hood Basin,  t h e  deeper 
semiconf i ned aqu i f e r s ,  and probab l y a l  l con f i ned  a q u i f e r s  pene t ra tad  by 
we1 l s t o  date, a r e  p a r t s  o f  i ntermed i a t e  f low systems. 
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Reg lona l f l o w  systems have t h e  deepest and longes t  f l o w  paths from 
recharge areas t o  d ischarge  areas. Recharge t o  t h e  r e g i o n a l  f l o w  system 
occurs ma in l y  by leakage from o v e r l y i n g  systems. Local  topography has 
l l t t l e  o r  no i n f l u e n c e  on reg iona l  f l ow.  I n  t h e  Hood Basin,  r e g i o n a l  
f l o w  i n  t h e  Columbia R i ve r  B a s a l t  Group may occur  below depths o f  
several  hundred t o  a thousand f e e t  o r  more. 

P l a t e  1 i n c l u d e s  w a t e r - l e v e l  c o n t o u r s  f o r  a g e n e r a l i z e d  
p o t e n t i m e t r i c  su r f ace  i n  t h e  Wasco subarea f o r  t h e  p e r i o d  September t o  
November 1979. I t  i s  a composite su r f ace  compi led c h i e f l y  from water 
l e v e l s  i n  se lec ted  deep we1 l s p e n e t r a t i n g  t h e  i ntermed i a t e  f low system 
i n  t h e  Columbia R i v e r  B a s a l t  Group. I n  t h e  a u t h o r ' s  judgment, no we l l s ,  
as o f  1979, have been d r i l l e d  i n  t h e  area south o f  The Dal Ies  
s u f f i c i e n t l y  deep t o  pene t ra te  t h e  reg iona l  f l o w  system. 

P l a t e  2 i ncl  udes water- l eve l  con tours  f o r  p a r t  o f  t h e  Hood subarea. 
Water- level  data f o r  t h e  Upper Hood R i v e r  Val l e y  a r e  ma in l y  from we1 I s  
completed i n  unconsol idated g l a c i o f l u v i a l  depos i ts ,  and t h e  su r f ace  h e r e  
I s  a w a t e r  t a b l e .  N o r t h w a r d  i n  Lower  Hood R i v e r  V a l l e y ,  t h e  
u n c o n s o l i d a t e d  m a t e r i a l s  p r o b a b l y  a r e  u n s a t u r a t e d ;  t h e  c o n t o u r s  
represen t  t h e  p o t e n t l m e t r l c  su r f ace  o f  t h e  sha l low conso l i da ted  rocks  
beneath t h e  v a l  ley.  

The e f f e c t  o f  +geo log i c  s t r u c t u r e s  on t h e  movement o f  water i n  
b a s a l t  a q u i f e r s  has been documented by  Newcomb ( 1  961 , 1 969, 1970) . 
Fo lds  and f a u l t s  may, i n  e f f e c t ,  compartmental ize a q u l f e r s  by d i s r u p t l n g  
t h e i r  hydrau l l c  c o n t l n u i t y  and r e s t r i c t i n g  ground-water f low. F i g u r e  6 
shows t h e  l oca t i ons  of t h e  major f a u l t s  and axes o f  f o l d s  i n  t h e  Hood 
Basin.  Water moves down t h e  reg iona l  d l p  o f  b a s a l t  a q u i f e r s .  Where t h e  
l a t e r a l  c o n t i n u i t y  o f  these a q u i f e r s  i s  d i s t u rbed  by a f a u l t  o r  a t i g h t  
f o l d ,  o r i e n t e d  t r ansve rse  t o  t h e  d i r e c t i o n  o f  d ip ,  a s t r u c t u r a l  b a r r i e r  
t o  ground-water f l o w  may occur .  Ground water may become dammed 
upgradient  f r a n  s t r u c t u r a l  b a r r i e r  and be under cons ide rab le  g r e a t e r  
pressure than i s  p resen t  on t h e  downgradient s i d e  o f  t h e  b a r r i e r .  
Newcomb (1 969, p. 23-28) r e p o r t e d  t h a t  t h e  f lowing we1 l s developed near 
Mosier and south o f  The D a l l e s  on M i l l  Creek and Threernl le Creek a re  t h e  
resu l t of such b a r r  l e r s .  However, f low i ng we1 l s occur  i n  o t h e r  areas 
where s t r u c t u r a l  b a r r i e r s  a r e  n o t  apparent.  
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FIGURE 6. - Major geologic structures in the Hood Basin (Modified from Newcomb, 1970). 



Water - Level Fluctuations 

An o b s e r v a t i o n - w e l l  ne two rk ,  m a i n t a i n e d  by  t h e  Oregon Water  
Resources Department i n  coopera t ion  w i t h  t h e  U.S. Geo log ica l  Survey, 
present1 y i n c l  udes 31 we1 l s i n  t h e  Hood Bas i n . P e r i o d  i c  measurements 
have been made i n  ,some we l  l  s s ince  , 1953. Hydrographs o f  se l  ec ted  
rep resen ta t  i v e  we1 l s a re  shown i n  f i g u r e s  7, 8, and 9 .  

Water l e v e l s  i n  most we1 I s  show seasonal f  I u c t u a t i o n s .  L e v e l s  
g e n e r a l l y  a re  h l ghes t  I n  s p r i n g  f o l l o w i n g  a q u i f e r  recharge from w i n t e r  
p r e c i p i t a t i o n ,  and lowest i n  l a t e  sumner' f o l  lowing t h e  season o f  l e a s t  
p r e c i p i t a t i o n  and g r e a t e s t  pumping. 

Withdrawal o f  water from an q u i f e r  by w e l l  pumping d i s t u r b s  t h e  
f l ow  p a t t e r n -  and t h e  na tu ra l  e q u i l i b r i u m  between recharge t o  and 
d ischarge from an a q u i f e r .  Pumping causes water- leve l  d e c l i n e s  as water 
i s  removed from s to rage  I n  t h e  a q u i f e r .  Water l e v e l s  dec l  i n e  u n t i  l t h e  
volume o f  water pumped i s  balanced by an Increase i n  a q u i f e r  recharge o r  
a decrease i n  n a t u r a l  a q u i f e r  discharge. Present1 y (1 980), water l eve l  s 
i n  some w e l l s  i n  b a s a l t  a q u i f e r s  a r e  d e c l i n i n g  ( 2 ~ / 1 2 ~ - 7 a d a  f i g .  7; 
1 ~ 1 1 2 ~ - 1 3 c b c  and 1N/13€-32aca1, f ig .  81, o t h e r s  t h a t  f o rmer l y  were 
decl  i n  i ng have s tab  i l i zed (1 N/I 3E-3 bca, 1 N/I 3~-4bdd,  and 2~/13E-28cdb, 
f i g .  71, and l o c a l l y ,  some a r e  r i s i n g  ( 1 ~ / 1 3 ~ - 1 5 a c d ,  f i g .  7 ) .  

We1 I s  1N/13~-3bca, 1~/13E-4bdd, and 2N/13E-28cdb ( f i g .  7 )  produce 
water from a h i g h l y  permeable a r t e s i a n  a q u i f e r  i n  t h e  Columbia R i v e r  
Basa l  t Group benea th  The Da l  l  es  named "The Da l  l e s  Ground Water  
Reservo i r "  (Oregon S t a t e  Eng i neer, 1959) . Heavy pump i ng of t h e  aqu i f e r  
dur ing t h e  1950's caused l a r g e  wate r - leve l  dec l i nes  t h a t  prompted t h e  
Oregon S t a t e  Engineer t o  dec la re  t h e  a q u i f e r  a c r i t i c a l  ground-water 
area. S ince  t h e  mid-19601s, water l e v e l s  have ceased t o  d e c l i n e  and 
have remained a t  about t he  1968 l eve l s .  T h i s  s t a b i  l ' i z a t i o n  o f  water  
leve l  s probab l  y i s  t h e  resu I t  o f  decreased pumping, as suggested by t h e  
decreased amp l i tude  i n  t h e  seasonal f l u c t u a t i o n s  o f  water l eve1 s. The 
h i s t o r y  o f  t h e  development o f  t h i s  a q u i f e r  i s  discussed l a t e r  i n  t h i s  
r epo r t .  

The ' IThreemile Ground Water Reservo i r1 '  1s another a q u i f e r  i n  t h e  
Cot umb i a  R i ve r  B a s a l t  Grouq i n  wh i ch  water l eve1 s have dec l  i ned because 
o f  la rge  wi thdrawals .  T h i s  a q u i f e r  c o n s i s t s  o f  one o r  more permeable 
zones i n  t h e  upper 100 ft o f  t h e  Col umb l a  R i v e r  B a s a l t  Group beneath t h e  
Threem 1 l e Creek Va l  l e y  s o u t h  o f  The Da l  l  es .  Heavy pumping f o r  
i r r i g a t i o n  had lowered t h e  p o t e n t i m e t r i c  su r f ace  as much as 100 f t  by  
1959, when t h i s  a q u i f e r  was a l  so dec lared a c r i t i c a l  ground-water area 
(Oregon S ta te  Eng i neer, 1959) . The hydrograph o f  we1 l 1 ~ / 1 3 ~ - 1 5 a c d  
( f i g .  7 )  shows t h a t  water l e v e l s  rose  more than  11 f t  per  year between 
1965 and 1972, and have r i s e n  3 t o  4 f t  per year s i nce  1975. Th i s  r a p  i d  
recovery r a t e  p robab ly  r e s u l t s  from t h e  combinat ion o f  decreased pumping 
and increased recharge from t h e  i n f  i l  t r a t i o n  o f  I r r i g a t i o n  r e t u r n  f low. 
Very l i t t l e  water has been pumped f rom t h i s  a q u i f e r  s i n c 9  1965, when 
water from t h e  Col umbia R i v e r  began t o  serve t h e  i r r i g a t i o n  needs o f  t h e  
area. 



FIGURE 7. - Hydrographs of selected observation wells in the Columbia River Basalt Group. 
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FIGURE 8. - Hydrographs of selected flowing observation wells in the Columbia River Basalt Group. 

Water l e v e l s  i n  Columbla R i v e r  B a s a l t  Group a q u i f e r s  i n  o t h e r  areas 
o f  the  Hood Bas ln  a re  decl l n l n g .  We! l 2~/12€-7ada produces water f rom 
t h e  upper 300 f t  o f  t h e  b a s a l t  I n  an area sou theas t  of Mosier,  where 
numerous we1 l s have recent1 y been d r  i l led. The hydrograph of t h i s  we l l  
( f i g .  7 )  shows o n l y  small dec l i nes  p r i o r  t o  1971; however, s i nce  1975 
water leve l  s decl  ined a t  an i n c r e a s l  ng r a t e .  

F i g u r e  8 shows t h e  hydrographs o f  two f l o w i n g  a r t e s i a n  we1 I s  
( 1 ~ / 1 2 ~ - 1 3 c b c  .and 1 ~ / 1 3 ~ - 3 2 a c a l  ) t h a t  t a p  Col umb i a  R i v e r  B a s a l t  Group 
a q u i f e r s  w i t h  con f i ned  ground-water c o n d i t i o n s .  These aqu i f e r s ,  i n  t h e  
upper M i l l Creek and upper Threem i l e  Creek Val l  eys, occur  i n  t h e  upper 
300 f t  o f  t h e  b a s a l t .  D iscovery  o f  a moderate ly  l a rge  supp ly  o f  water 
a t  shal low depths, w i t h  heads 100 f t  o r  more above land sur face,  led t o  
d r i l l i n g  o f  several  i r r i g a t i o n  w e l l s  i n  each a q u l f e r  du r i ng  t h e  1940's 
and 1950's. Water l eve1 s i n  we1 l  s 1N/1 2 ~ - 1 3 c b c  and 1N/13~-32acal  have 
been decl i n i  ng a t  average r a t e s  of about 1.5 and 2.1 f t  per year, 
r espec t i ve l  y, s i nce 1 957. 

Water l e v e l s  i n  two observa t ion  w e l l s  completed i n  t h e  D a l l e s  
Format ion ( 2 ~ 1 1  2~ -25ddc  and 2N/12~-36cad) a re  shown i n  f i g u r e  9. Leve l  s 
i n  both we1 I s  have been s t a b l e  s i nce  obse rva t i on  began i n  1961. F i g u r e  
9 a1 so i n c l u d e s  h y d r o g r a p h s  f o r  we1 I  ~ N / ~ o E - 4 d b b ,  c o m p l e t e d  i n  
Quaternary and T e r t i a r y  v o l  can i c  rock, and we1 l  2 ~ / 8 ~ - 5 d a b ,  comp l  e ted  I n  
t h e  Eagle Creek Format ion. The hydrograph o f  we1 l 2N/8~-5dab shows a 
smal I b u t  steady r i s e  i n  water leve l  s i nce  1971; however, t h e  water 
leve l  i n  wet l  2 ~ / 1 0 ~ - 4 d b b  has decl  ined about 10 f t  s i nce  1976. 



FIGURE 9. - Hydrographs of selected observation wells in Eagle Creek Formation, 
Dalles Formation, and Quaternary and Tertiary volcanic rocks. 



Availability 

A l l  geo log ic  u n i t s  i n  t h e  Hood Bas in  may y i e l d  a t  l e a s t  smal l  
q u a n t i t i e s  of ground water adequate f o r  most domestic needs. However, 
t h e  depth o f  we1 I s  may range w ide l y  depending on t h e  topograph ic  
se t t i ng ,  a q u i f e r  c h a r a c t e r i s t i c s ,  geo log i c  s t r u c t u r e ,  and o t h e r  f a c t o r s .  

Table 1 summarizes data f o r  809 we1 l s  i n  t h e  Hood Bas i n  f o r  wh i ch 
d r i l l e r s '  logs o r  w e l l  r e p o r t s  were a v a i l a b l e .  F i f t y - f i v e  percen t  o f  
a l l  t h e  w e l l s  were completed i n  t h e  Columbia R i v e r  B a s a l t  Group. The 
b a s a l t  aqu i f e r s  a re  t h e  most p r o d u c t i v e  and y  i e  l  d  1 ,000 ga l  /m i n  o r  more 
t o  we1 I s  i n  severa l  areas. Ninety- two percen t  o f  a l  I  i r r i g a t i o n ,  
i n d u s t r i a l ,  and pub l i c -supp ly  w e l l s  produce from t h e  b a s a l t .  The 
average depth o f  we1 I s  i n  t h e  b a s a l t  i s  somewhat g rea te r  than f o r  we1 I s  
i n  o ther  u n i t s  because t h e  b a s a l t  i s  t h i c k e r  and u n d e r l i e s  t h e  o t h e r  
u n i t s .  B a s a l t  w e l l s  d r i l l e d  f o r  i r r i g a t i o n ,  i n d k t r i a l ,  o r  mun ic ipa l  
supply average 100 f t  deeper than w e l l s  d r i l l e d  f o r  domestic supply .  
The ave rage  s p e c i f i c  c a p a c i t y  f o r  t h e s e  h i g h - y i e l d  w e l l s  i s  88 
( g a l / r n i n ) / f t  o f  drawdown; however, t h i s  va lue  i s  n o t ' r e p r e s e n t a t i v e  o f  
t h e  b a s a l t  as a  u n i t .  H igh s p e c i f i c  c a p a c i t i e s ,  100 t o  550 ( g a l / m i n ) / f t  
o f  drawdown f o r  w e l l s  completed i n  The Dal l es  Ground Water Reservo i r  i n  
Tps. 1 N.  and 2 N., R. 13 E., s u b s t a n t i a l l y  inc rease  t h e  average. 
S p e c i f i c  c a p a c i t i e s  o f  h i g h - y i e l d  b a s a l t  w e l l s  o u t s i d e  t h e s e  t w o  
townships average less  than 17 ( g a l / m i n ) / f t  o f  drawdown and do n o t  
exceed 100 ( g a l / m i n ) / f t .  Y i e l d s  o f  b a s a l t  w e l l s  a r e  h i g h l y  v a r l a b l e  and 
depend, i n  p a r t ,  on t h e  e x t e n t  o f  f r a c t u r  i ng o f  t h e  aqu i f e r  a t  t h e  we1 l 
s i t e .  

Th i r t y -one  percen t  o f  t h e  w e l l s  i n  t h e  Hood Bas in  produce from t h e  
Da l  les  Formation; most were d r i  l led  t o  o b t a i n  a  domestic supply, and 
most a re  i n  upland areas. The few w e l l s  i n  t h i s  u n i t  produc ing 
s u f f i c i e n t  q u a n t i t i e s  of  water f o r  i r r i g a t i o n  o r  pub1 i c  supply  occur 
m a i n l y  a l o n g  Chenoweth Creek  and Brown Creek .  Domes t i c -  and 
stock-supply w e l l s  t h a t  pene t ra te  an equal sa tu ra ted  t h i ckness  o f  t h e  
D a l l e s  Format ion o r  t h e  Columbia R i v e r  B a s a l t  Group have s i m i l a r  average 
y i e l d s  and s p e c i f i c  c a p a c i t i e s .  T h i s  s i m i l a r i t y  suggests t h a t  t h e  
p r i n c i p a l  d i f f e r e n c e s  between t h e  two  a q u i f e r s  i s  t h e  s a t u r a t e d  
th ickness.  The sa tu ra ted  t h i ckness  o f  t h e  b a s a l t  p robab ly  exceeds 1,000 
ft, whereas t h e  sa tu ra ted  t h i ckness  o f  t h e  D a l l e s  Format ion i s  g e n e r a l l y  
300 f t  o r  less.  

On l  y  58 we1 l  s  have been dr i l led  t o  da te  ( 1  980 i n  t h e  Quate rnary  
and T e r t i a r y  v o l c a n i c  rocks  o f  t h e  Hood subarea. Most o f  these  a re  i n  
t h e  uplands west o f  t h e  Hood R i v e r  Val ley .  T h e i r  y i e l d s  a r e  general l y  
smal I, a few t o  a  few tens  o f  ga l  Ions per minute,  and t h e  average 
s p e c l f i c  capac i t y  i s  0.53 ( g a l / m i n ) / f t  o f  drawdown. Several l a r g e  
spr ings, t h a t  serve most o f  t h e  popu la t i on  o f  Hood R i v e r  Val ley,  
d ischarge from h lgh l  y  f ac tu red  zones i n  young andes i t e  f lows .  
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The average depth o f  w e l l s  i n  t h e  Quate rnary  u n d i f f e r e n t i a t e d  
depos i ts  i s  about 90 f t ,  which i s  cons ide rab l y  less  than  i n  t h e  o t h e r  
u n i t s .  Most o f  t h e  w e l l s  +are  f o r  domestic supp ly  and y i e l d  smal l  t o  
moderate q u a n t i t i e s  o f  water ( less than 100 ga l  / m i  n) . The average 
s p e c i f i c  c a p c i t y  o f  t he  domest ic-supply we l l s ,  2.9 ( g a l / m i n ) / f t  o f  
drawdown i s  about t w i c e  t h a t  o f '  s im i  l a r  we1 I s  i n  t h e  Dal l es  Format ion 
and t h e  Col umb i a  R i v e r  B a s a l t  Group. I n  a  l  l uv ium ad jacen t  t o  t h e  
Col umbia R iver ,  a  few we1 l s  y i e l d  moderate t o  l arge q u a n t i t i e s  o f  water 
(100 t o  350 ga l /min)  f o r  i r r i g a t i o n ,  i n d u s t r i a l ,  o r  mun ic ipa l  supply.  
As o f  1980, o n l y  49 we1 l  s  are known t o  produce water from these  
s u r f i c i a l  unconsol idated depos i ts .  A q u i f e r s  i n  these  depos i t s  commonly 
are t h i n ,  have h igh  pe rmeab i l i t y ,  and a re  h y d r a u l i c a l l y  connected t o  
nearby streams. 

P r e s e n t l y  ( 1  9801, g round  w a t e r  i s  deve loped  i n  much o f  t h e  
southwestern Wasco subarea and most o f  t h e  Hood subarea o u t s i d e  o f  Hood 
R i v e r  Va l l ey .  L i t t l e  o r  no data a re  a v a i l a b l e  on t h e  occurrence and 
ava i  lab i l i t y  o f  ground water i n  these areas. However, t h e  same geol og i c  
u n i t s  t h a t  a re  p r o d u c t i v e  i n  t h e  populated areas o f  t h e  Hood Bas in  
u n d e r l i e  t h e  undeve loped  a reas ,  and t h e  a u t h o r  b e l i e v e s  t h a t  
ground-water supp l i es  adequate f o r  a t  l e a s t  domestic needs can be 
developed i n  these areas. D iscuss ion  o f  t h e  ava i l  ab i l  i t y  o f  ground 
water i n  s p e c i f i c  areas where t h e  a q u i f e r s  a re  be ing  developed f o l  lows. 

T h e  Dalles Ground  Water  Resevoir 

The occurrence o f  a  h i g h l  y  permeab l e  aqui f e r  i n  t h e  Col umbia R i v e r  
Basa l t  Group beneath The D a l l e s  was f i r s t  documented by P i p e r  (1932, p. 
156) .  T h i s  con f i ned  a q u i f e r  under l  i e s  an area o f  about 25 t o  30 rni%nd 
cons i s t s  o f  one t o  severa l  h y d r a u l i c a l l y  connected zones o f  f r a c t u r e d  
b a s a l t  o r  rubb l  y  b a s a l t  b recc ia .  The t h i ckness  o f  t h i s  a q u i f e r  ranges 
from less  than 10 t o  more than  50 f t .  Reported we1 l y i e l d s  range from 
100 t o  2,500 gal /min,  w i t h  an average y i e l d  o f  about 1,000 ga l /min.  
S p e c i f i c  c a p a c i t i e s  range from about 100 t o  550 ( g a l / m i n ) / f t  o f  drawdown 
and average about 300 ( g a l / r n i n ) / f t  o f  drawdown, which i s  more than 10 
t imes t h e  average s p e c i f i c  capac i t y  o f  h i g h - y i e l  d  b a s a l t  we1 l s  e l  sewhere 
i n  t he  bas in .  These h igh  s p e c i f i c  c a p a c i t i e s  suggest a  t r a n s m i s s i v i t y  
f o r  t he  r e s e r v o i r  rang ing  from 30,000 t o  150,000 f t 2 / d .  Foxworthy and 
Bryan t  (1967, p. 15) est imated a  s im i  l a r  range based on an a q u i f e r  t e s t  
o f  we1 l 1~/13€-4bdd.  The f l a t  p o t e n t i m e t r i c  su r f ace  i s  a d d i t i o n a l  
evidence f o r  t h e  unusua l l y  h i g h  t r a n s m i s s i v i t y  o f  t h e  a q u i f e r .  I n  1979, 
t h e  p o t e n t i m e t r i c  su r face  over  t h e  e n t i r e  a q u i f e r  was 25 t o  30 f t  above 
sea leve l  . 

The hydrogeolog ic  boundaries o f  t h e  a q u i f e r  a re  p o o r l y  known. The 
a l t i t u d e  o f  t h e  t o p  o f  t h e  a q u i f e r ,  t h e  zone of  porous b a s a l t ,  ranges 
from about 100 f t  below sea leve l  a t  we1 l 1~/13E-3acd t o  about 9 f t  
below sea leve l  a t  w e l l  1N/13€-3bca, 2,300 f t  t o  t h e  west. A t  w e l l s  
2~/13E-28cab, cbc, ccd, and cdb, 10,000 f t  t o  t h e  northwest,  t h i s  zone 
l i es  between 11 8 and 177 f t  below sea l eve1 . The t op  o f  t h e  aqu i f e r  i s  
100 t o  300 f t  beneath t h e  land surfac'e a t  most l o c a t i o n s  along t h e  
t e r r a c e  of t he  Col umbia R i v e r  near The Dal les .  A t  we1 l lN/13E-Z2abd, 3 
m i  south o f  t h e  Col umbia R i ve r ,  t h e  a q u i f e r  i s  more than  500 f t  below 
land sur face  and more than 1,000 f t  beneath nearby h i l l t o p s .  



The area conta ined w i t h i n  t h e  100- foot  water- l eve l  contour  on p l a t e  
1 i s  t h e  approximate e x t e n t  o f  The Dal les  Ground Water Reservo i r  i n  t h e  
s tudy  area. Newcomb ( 1  969, p. 28 suggested t h a t  t h e  a q u i f e r  may extend 
about a  m i  l e  n o r t h  o f  t h e  Col umbia R i ve r  beneath Da l  l espo r t ,  Wash. The 
e a s t  h y d r o g e o l o g i c  boundary  o f  The D a l l e s  Ground Water  R e s e r v o i r  
probably  i s  a  fau l  t t h a t  crosses t he  Col umbia R i v e r  from sec. 35, T. 2 
N., R. 13 E., i n  Washington on t h e  n o r t h  s i d e  o f  t h e  r i v e r  and t r ends  
southeastward i n t o  Oregon through sec. 1, T. 1 N., R. 13 E. S t a t i c  
water l e v e l s  i n  w e l l s  eas t  o f  t h i s  f a u l t  g e n e r a l l y  a re  70 t o  100 f t  
h igher  than t h e  po ten t i ome t r  i c  su r face  o f  The Da l  l  es Ground Water 
Reservo i r .  The west boundary seems t o  be t h e  Chenoweth f a u l t  and a  
smal l  a n t i c l i n a l  f o l d ,  t h a t  t r e n d  nor theastward th rough sec. 19, 20, 21, 
T. 2  N., R. 13 E. F a u l t i n g  and f o l d i n g  cou ld  have d i s rup ted  h y d r a u l i c  
c o n t i n u i t y  o f  t h e  a q u i f e r  a long t h i s  t r end .  We l l s  1N/13€-18bdc and 
1~/13E-22abd a re  t h e  southernmost we1 I s  w i t h  water l e v e l s  t y p i c a l  o f  The 
Dal l  es Ground Water Reservo i r .  However, f  lowing we1 l s  comp l e ted  a t  a  
s i m i l a r  a l t l t u d e  f a r t h e r  south, along M i l l  Creek and upper Threemi le  
Creek, produce from con f ined  a q u i f e r s  w i t h  heads 600 f t  o r  more above 
t h e  po ten t iomet r  i c  s u r f  ace o f  The Dal l es Ground Water Reservo i r .  Th i s  
g r e a t  d i f f e r e n c e  i n  head i n  a  s h o r t  l a t e r a l  d i s t a n c e  i s  unusual. One 
p o s s i b l e  exp lana t i on  i s  t h a t  t h e  south boundary o f  t h e  r e s e r v o i r  i s  a  
s t r u c t u r a l  b a r r  l e r  t o  ground-water f low, as suggested by Newcomb ( 1  969, 
p. 2 7 ) .  Another p o s s i b i l i t y  i s  t h a t  t h e  l a rge  drop i n  head r e f l e c t s  an 
abrup t  increase i n  t h e  hydrau l  l c  conduct iv  i t y  o f  t h e  r e s e r v o i r  compared 
w i t h  t h e  enc l os i ng s t r a t a .  Because t h e  transm i ss i v  i t y  o f  t h e  r e s e r v o i  r 
i s  an order  o f  magnitude g rea te r  than t h e  o t h e r  b a s a l t  a q u i f e r s ,  t h e  
h y d r a u l i c  g r a d i e n t  r equ i red  t o  t r a n s m i t  water th rough  it i s  low. 

By 1960, a t  l e a s t  23 h i g h - y i e l d  w e l l s  had been completed i n  The 
D a l l e s  Ground Water Reservo i r .  Heavy pumping o f  these  w e l l s  i n  t h e  l a t e  
1950's and e a r l  y  1969 s  caused steep dec l i nes o f  t h e  p o t e n t  i m e t r  i c  
sur face .  Water r i g h t s ,  permi ts ,  and a p p l i c a t i o n s  f o r  water from The 
Da l  l e s  Ground Water R e s e r v o i r  t o t a l e d  26,500 a c r e - f t / y r  i n  1959.  
However, ac tua l  w i thdrawa ls  from 1957 t o  about 1964, t h e  p e r i o d  o f  
s t e e p e s t  d e c l  i n e ,  were e s t i m a t e d  t o  be abou t  15,000 a c r e - f t / y r  
(Foxworthy and Bryant ,  1967, p. 9 ) .  Du r i ng  t h e  19701s, t o t a l i z i n g  
f lowmeters were i n s t a l  l  ed on sane we l E s, and records  f o r  metered we l l  s  
and e s t  imates o f  pumpage from unmetered we l  l  s  i n d i c a t e  t h a t  wi thdrawal  s  
have decreased t o  about 5,000 a c r e - f t  i n  1979. Hydrographs o f  we1 l s  
p r o d u c i n g  f r o m  t h e  r e s e r v o i r  ( 1  N/13€-3bca,  1 ~ / 1 3 ~ - 4 b d d ,  and 
2~/13E-28cdb, f i g .  8 )  show t h e  e f f e c t  o f  reduced pumpage. S ince t h e  
m id-1 960 s, t h e  amp l  i tude  o f  t h e  seasonal f l u c t u a t  i ons o f  water l eve l  s  
has decreased and water l e v e l s  have remained a t  about t h e  1968 l eve l  . 

T h e  Dalles - Dufur  Area 

I  n t h e  c e n t r a l  p a r t  o f  t h e  Wasco subarea, a q u i f e r s  i n  t h e  Col umb i a  
R i v e r  B a s a l t  Group s u s t a i n  numerous h i g h - y i e l d  w e l l s .  Most o f  these  
w e l l s  a re  i n  an area south and southeast  o f  The D a l l e s ,  extending t o  
w i t h i n  5 m i  o f  t h e  bas in  d i v i d e .  The p o t e n t i m e t r i c  su r f ace  o f  t h e  
? r b a s a l t  i n  t h i s  area (shown on p i .  1 )  i s  der i ved  from water - leve l  da ta  
f o r  we1 l s  open i n  t h e  interrned i a t e  f l ow  system, comp l  e ted  t o  depths o f  
100 t o  700 f t  be low  t h e  b o t t o m s  o f  t h e  p r i n c i p a l  v a l l e y s .  





Upland Areas 

I n  r ecen t  years, r e s i d e n t i a l  development i n  areas near The Da l l es ,  
Mosi er, and Hood R i v e r  has increased. Most o f  t h i s  development has been 
i n  upland areas, i nc l ud ing  t h e  h i l l s i d e s  and h i l l t o p s  south o f  The 
Dal l es t h e  "Cherry Heights1' d i v  i de between Chenoweth Creek and M i l  l  
Creek, t h e  c r e s t  and nor thwest  s lope  o f  Sevenmile H i  l l between The 
Dal les  and Mosier,. Rocky P r a i r i e  south o f  Mosier,  and t h e  York H i l l  area 
southwest o f  Hood R i v e r .  Most o f  these areas a re  o u t s i d e  mun ic ipa l  
water d i s t r i c t s ,  and water suppl i e s  f o r  domestic use a r e  ob ta ined  ma in l y  
from i n d i v i d u a l  we1 Is .  

Geology o f  t h e  upland areas var ies ,  b u t  t h e  hydro logy o f  each tends  
t o  be s i m i l a r .  Most w e l l s  a re  d r i l l e d  deep enough t o o b t a i n  o n l y  t h e  
smal l  y i  e l  d r equ i red  from domestic needs and general l y tap  ground water 
i n  loca l  f low systems ( see  f i g .  6 ) .  

Recharge t o  loca l  f low systems i n  up land areas i s  smal l  because it 
i s  der i ved  from a sma l l area. Ground-water movement beneath t h e  up l ands 
i s  both l a t e r a l  and downward toward ad jacen t  val  leys  and t o  unde r l y i ng  
deeper f l ow  systems. Because o f  t h i s  pa- t te rn  o f  f l ow,  s t a t i c  water 
l e v e l s  i n  we1 I s  decrease i n  a l t i t u d e  w i t h  increased depth o f  we1 l u n t i l  
t h e  in te rmed ia te  f low system i s  penetrated.  The hydrogeol og i c  s e c t i o n s  
( p l s .  1 ,  2 )  show these cond i t i ons .  

Some ground water i n  upland areas i s  probably  perched above t h e  
loca l  water t a b  l e  by beds o f  impermeab l e mater i a l  . To i d e n t i  f y  perched 
ground water, ex tens i ve  dr i l l i ng may be needed. 

Most domestic w e l l s  i n  t h e  uplands have y i e l d s  o f  less  than 20 
gal /min;  however, y i e l d s  are unpred ic tab le ,  and some d r y  ho les have been 
r e p o r t e d .  S p e c i f i c  c a p a c i t i e s  o f  mos t  we1 l s a r e  l e s s  t h a n  2 
( g a l / m i n ) / f t  o f  drawdown. Eleven we1 I s  i n  t h e  uplands i n  T. 2 N., 
Rs 12 E., and t h r e e  w e l l s  i n  T. 2 N., R. 10 E., have r e q u i r e d  deepening 
s i  nce they  were i n i t i a l  l y dr i l led, suggest ing t h a t  water l eve1 s a r e  
decl i n i n g  l o c a l l y .  

I n  genera l ,  upland areas are no t  f avo rab le  l o c a t i o n s  f o r  develop ing 
more than severa l  ga l  Ions per m inu te  from we1 I s  less  than 300 f t  deep. 
Because ground-water f l o w  beneath t h e  up1 ands i s  downward and away from 
h i  l l tops, each new we1 l bore d r  i l l ed i n t o  t h e  sha I low a q u i f e r s  becomes a 
c o n d u i t  f o r  increased downward f l o w  unless each we1 l i s  t i g h t 1  y cased. 
Resi  dent  i al development o f  t h e  up l ands i ncreases t h e  number o f  we1 l s per 
u n i t  area and leads t o  increased compe t i t i on  f o r  a l i m i t e d  supp ly  o f  
water.  Dependable water supp l i e s  may be ob ta ined  i n  most up l and areas 
by deepening o r  complet ing w e l l s  i n t o  t h e  i n te rmed ia te  f l o w  system where 
water may be der ived  from a more ex tens ive  area; however, we l l depths o f  
500 f t  o r  more may be requ i red  i n  some up land areas. Because o f  t h e  
c m p  l ex na tu re  o f  t h e  loca l  f low systems beneath these  up l ands, it i s  
p r a c t i c a l  l y imposs i b l e t o  p r e d i c t  how much water o r  how many we1 l s can 
be developed a t  a g i ven  depth o r  a l t i t u d e  beneath a g i ven  up land s i t e .  



Hood River  Val ley 

R e l a t i v e l y  l i t t l e  ground water i s  being pumped from we1 I s  i n  Hood 
R i ve r  Val ley because o f  t h e  abundance o f  sp r i ngs  and surface-water 
supp I i e s .  These supp I  i e s  may be vu l  nerab I e  t o  con tamina t ion  from 
acc iden ta l  s p i l l s  o f  contaminants.  Spr ings and sur face-water  supp l i es  
could a l so  be endangered by na tu ra l  d i s a s t e r s  such as f l o o d s  o r  f u t u r e  
e rup t i ons  o f  Mount Hood s im i  l a r  t o  t h a t  o f  Mount S t .  Helens I n  May 1980. 
Crandel l  (1980) i nd i ca ted  t h a t  t h e  channels and ad jacen t  f l o o d  p l a i n s  of  
t h e  West, Midd le ,  and Eas t  Forks o f  t h e  Hood R i ve r ,  ex tend ing  t o  t h e  
Columbia R iver ,  cou ld  be a f f e c t e d  by mudflows and f l o o d s  generated by an 
e rup t i on  o f  Mount Hood, and t h a t  ash-cloud depos i t s  m i g h t  accumulate 
over a  much l a rge r  area. Ground water would be large1 y  una f fec ted  by 
such events, and s u f f i c i e n t  q u a n t i t i e s  cou ld  be developed i n  t h e  Hood 
R iver  Va l l ey  t o  p rov ide  an a l t e r n a t i v e  source of  supply  i n  t h e  remote 
possi  b  i l i t y  t h a t  such a d i sas te r  occurred.  

I n  some p laces along t h e  Col umb i a  R i v e r  near Hood R i ve r ,  100 f t  o r  
more o f  saturated,  h i g h l y  permeable a l l u v i u m  i s  p resen t  and may be 
capable o f  y i e l d i n g  l a rge  q u a n t i t i e s  o f  water t o  w e l l s .  One we l l  
( 3 ~ 1 1 0 ~ - 2 5 d b c )  i n  these depos l t s  i s  70 f t  deep and y i e l d s  350 ga l /min.  
Another source capable o f  y i e l d i n g  l a r g e  q u a n t i t i e s  o f  water i s  t h e  
Col umb i a  R i v e r  B a s a l t  Group t h a t  c rops  o u t  a t  Hood R i v e r  and i s  a t  
f a i r l y  shal low depth beneath much o f  Hood R i v e r  Va l l ey .  Several w e l l s  
i n  t h e  v a l  ley t h a t  pene t ra te  on1 y  about 100 f t  o f  t h e  b a s a l t  y i e l d  from 
70 t o  100 gal /min,  b u t  we l l  ' I N / ~ E - l a b d  which penet ra tes  572 f t  o f  b a s a l t  
yie!!s 400 gal /min.  Other geo log i c  u n i t s  i n  t h e  v a l l e y  p robab ly  lack 
e i t h e r  s u f f i c i e n t  sa tu ra ted  th ickness ,  permeab i l  i t y ,  o r  e x t e n t  t o  y i e l d  
any l a rge  q u a n t i t i e s  o f  water.  

Chemical Quali ty 

Ground water con ta ins  d i sso l ved  m i n e r a l s  der i ved  from rock  and s o i l  
m a t e r i a l s  through which It moves. Commonly, ground water con ta ins  
h igher  p ropo r t i ons  o f  d i sso l ved  minera l  c o n s t i t u e n t s  than  does su r f ace  
water. Samples from 49 w e l l s  and one sp r i ng  i n d i c a t e  t h a t  t h e  ground 
water i n  the  Hood Bas i n  genera l  l y  con ta  i ns low concen t ra t i ons  o f  most 
d i sso l ved  minera ls .  

Table 2 l i s t s  61 d e t a i  l  ed o r  p a r t i a l  ground-water anal yses; 46 o f  
t h e  analyses were made by t h e  U.S. Geo log ica l  Survey labora to ry ;  t h e  
remai nder were made by o t h e r  l a b o r a t o r i e s  as i nd i c a t e d  . Chem i ca  l  
d  i agrams show i ng t h e  p r o p o r t  ions o f  major  c o n s t i t u e n t s  o f  se l ec ted  
ground-water samp l  es a re  i n c l  uded on p  l  a tes  1 and 2. The s i z e  of t h e  
diagram i s  p r o p o r t i o n a l  t o  t h e  d i sso l ved  m ine ra l s  determined, and 
s i m i l a r l y  shaped diagrams i n d i c a t e  s i m i l a r  t ypes  o f  water .  



Table 2.--Chemical analyses of v a t e r  frm selected wells and sprinp. in thm Hood Bes in  
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nllll%rmmr yar l i t e r  (cecabltshcd o r  recommended 1-1, for drinking vacer i n  parearheacs) - J 
1 I c 11 
c a l t  H a r d -  2 -  I 
0 - 

r, 
+ - v L. 0 

4 "  "e.. I B  .J - - * r-C - -1 
u C 3  

P A  
Y U C  

U C  2 2 
.o - 

. * O m 0  g ' "  
0 * 

w . 0  Y U U O  
m l r  5 % ~ Z U L O U  

I !  3/(1.8). 3/(10) 2/((;.05) 

5 do. - -  -- - -  36b 8.0 26 -. 

b do. Tcr 1.6 - -  -- .- -- 55 0 8.1 27 3.5 
I .L 

7 . 0  13 - -  
9 do. 6.9 13 .6 

294 53 0 7.5 - -  .6 

52 .5 -- 

2.4 

1.1 

-- 
18 do. 
I9 do. 
20 do. . . 

21 1U/13E-Beba Tcr 519- 2-75 - -  ' .05 - -  36 38 , 8.2 - -  
22 11113E-16a.a Td 
23 lN/13Z-22dbb 9u 
24 lN/13E-28ddc Tcr 11- 9-79 91 - -  

7 
5 

.3  
5 

35 do. .8 

.OO 269 130 42 397 8.0 13 .4 
3 
5 
8 

40 25/11E-14cbd Td 11- 8 -79  72 <.01 ,080 10 5.4 7.9 3.3 76 0 2.0 2.5 .I .38 .OOO ,006 142 47 0 132 6.6 10 .5 

See f m t m t e a  a t  end of cable. 



Table 2.--Chemical ana lyses  of water-from se lecred  w e l l s  and s p r i n n s  i n  t h e  Hood Basin--Continued 

1 NO. 

wel l  or 
spr ing  no. 

Date of 
co l -  

lec t ion  

2N112E-8adc 1 Tcr I 11- 8-79 
ZNIl2E-llaM 11- 7-79 
2W12E-18bbd I :: 1 10-26-79 
2NllZE-22dbc2 Tcr 11- 7-79 

Tcr 11- 7-79 
Tcr g l 1 - 1 0 - 6 2  
Tcr 11- 6-79 
Tcr  4-22-80 
Tcr m l ? - 5 4  

Tcr 11- 6-79 
QTv 1 11- 5-79 
Tcr 10-25-79 
Tcr do. 
Tcr do. 

Tcr 10-22-79 
Tcr I 11-14-79 
Tcr 10-25-79 
Tcr 815-16-78 
Tcr 11-14-79 
Tcr do. 

47 0 9 0 1 I ; :  ' 2 2  1 1 4  4.7 
75 I<::? 1 <:05 38 ' 10 
53 -- .. --  I :? I - -  .- 
.. --  1 1 0  1 24 I 20 N 6.5 
56 . l o ,  -- 24 14 27 4.0 

11 Qu, Quaternary, u n d i f f e r e n t i a t e d ;  W v ,  Quaternary-Tertiary volcanics ;  Td, T e r t i a r y  
Dalles Fornat ion;  T r ,  T e r t i a r y  Troutdale F o m c i o n ;  Tcr,  T e r t i a r y  Columbia R ~ v e r  
Basa l t  G I O U D .  

21 R c m n d r d  by 1l.S. fnvlronmental Pro t2c t ion  Al(ency (L9761. 
3, Es tabl i shed  by l..S. E n v ~ r o m e n t a l  Proceccion Agency (1975). 
41 Less chan indica ted  value. 
51 Nor analyzed. 
k/ Newcomb (1972, p .  56-59). 

i g r m s  per  

I 
i t e r  
I 

71 Analysis by Charlton Labora tor ies ,  Inc., Por t land .  Ore$. 
81 Analysis by Oregon Public Health Laboratory. 
91 Residue on evaporation a t  180°C. 

151 Analyst unknown. - 
111 Piper  (1932, p. 162). - 
121 € w o r t h y  and Bryant (1967, p. 50, 51). - 
131 S o d i m  and pocass im.  - 
161 Sceva (1966, p. 40).  - 



Variations in Chemical Quality 

The chem i c a l  qua1 i t y  o f  ground water i n  t h e  Hood Bas in  v a r i e s  w i t h  
loca t ion ,  depth, and t ime. I n general ,  t h e  concen t ra t i on  o f  d i sso l ved  
minera l  s increases w i t h  t h e  d is tance  between recharge and d ischarge 
areas. However, numerous f a c t o r s  may i n f  1 uence o r  a l  t e r  t h e  chem i ca l  
composi t ion o f  ground water, i n c l u d i n g  v a r i a t i o n  i n  geology, r a t e  o f  
ground-water movement, ground-water temperature,  and con tamina t ion  from 
human act1 v it i es. Because most we1 l s i n  t h e  s tudy  area a r e  cased on l y 
t o  shal low depths, water samples may be composites from severa l  a q u i f e r s  
i n  loca l  and i ntermed i a t e  f  low systems. 

F i g u r e  10 shows t h e  major d i sso l ved  i o n i c  c o n s t i t u e n t s  o f  ground 
water from t h e  p r i n c i p a l  geo log i c  u n i t s  i n  t h e  Hood Basin.  Two types  o f  
water a re  ev iden t .  The most p r e v a l e n t  t y p e  i s  a water w i t h  e i t h e r  
ca lc ium o r  magnesium as t h e  dominant c a t i o n  ( p o s i t i v e 1  y charged atom o r  
group o f  atoms) . T h i s  water i s  c l  ass i  f i e d  as e i t h e r  ca l c i  um magnes i um 
b i c a r b o n a t e  o r  magnesium c a l c i u m  b i c a r b o n a t e  w a t e r  and g e n e r a l l y  
con ta ins  on1 y minor concen t ra t i on  o f  sod i um. T h i s  t y p e  o f  water occurs 
commonly, b u t  n o t  e x c l u s i v e l y ,  i n  shal low we1 I s  i n  t h e  upland areas and 
probably  i s  r e p r e s e n t a t i v e  o f  ground water i n  l oca l  f l o w  systems. 
Sample 45 ( t a b l e  2, f i g .  10) from we1 l 2~/12E-22dbc2 i s  an example o f  
t h i s  t y p e  o f  water.  

I n  t h e  second t y p e  . o f  water, sodium i s  t h e  dominant ca t i on ,  
c o n s t i t u t i n g  52 t o  92 percen t  o f  t h e  t o t a l  c a t i o n  concen t ra t i ons  i n  10 
samp l es . ~ h \ s  sod i um b icarbonate  water i s  general 1 y  from deeper we l  l s 
i n  t h e  Columbia R i v e r  B a s a l t  Group beneath t h e  p r i n c i p a l  v a l l e y s ,  and 
p robab ly  i s  c h a r a c t e r i s t i c  o f  water i n  t h e  i n te rmed ia te  f l o w  system. 
Most o f  t h e  sodium b icarbonate  water i s  warmer and has h igher  d i sso l ved  
s i l i c a  concen t ra t i ons  than  t h e  ca lc ium and magnesium b i ca rbona te  water.  

B icarbonate  i s  t h e  p r i n c i p a l  an ion ( n e g a t i v e l y  charged atom o r  
group o f  atoms) i n  a l  l samples, a l though t h e  concen t ra t i on  of s u l f a t e  
approaches 50 percen t  o f  t h e  t o t a l  anions i n  a few samples. Higher  
concen t ra t i ons  of  su l f a t e  may resu  l t from so l  u t  i o n  o f  su l f i de minera l  s 
i n  b a s a l t  o r  i n  t h i n  l aye rs  o f  coa l  t h a t  occur i n  some l n te rbeds  i n  t h e  
b a s a l t .  Several samples con ta in i ng  from 74 t o  150 m g / ~  o f  s u l f a t e ,  were 
from we1 I s  near t h e  Col umbia R i v e r  between The Dal l e s  and Mosier,  where 
a t h i n  coal -bear ing i n te rbed  was repo r ted  (Newcomb, 1969, p. 1 5 ) .  

Newcomb (1972 )  compi l e d  525 c h e m i c a l  a n a l y s e s  o f  w a t e r  f r o m  
Columbia R i v e r  B a s a l t  Group a q u i f e r s  th roughout  t h e  Columbia Plateau.  
Chemical composi t ion of ground water f rom b a s a l t  a q u i f e r s  i n  t h e  Hood 
Bas in  f a  l  l s w i t h i n  t h e  range o f  Newcomb's "p reva len t  ground water o f  t h e  
basa l t t t  ( f i g .  10) .  



FIGURE 10. - Quadrilinear plot of analyses of ground-waler samples from the principal geologic units ~n the Hood Basin 



Suitability fo r  Use 

The concentrat ions o f  c e r t a i n  chemical cons t i t uen ts  o f  ground water 
a f f e c t  i t s  s u i t a b i l i t y  f o r  i r r i g a t i o n ,  i n d u s t r i a l ,  p u b l i c  supp ly ,  
domestic, and stock uses. I  n general , ground water i n  t h e  Hood Bas i n 
does not  conta in  ob jec t ionab le  concentrat ions o f  most cons t i t uen ts .  

Water hardness which r e s u l t s  l a r g e l y  from the  presence o f  d issolved 
caIc, ium and magnesium, i s  a p r o p e r t y  o f  wa te r  a s s o c i a t e d  w i t h  
soap-consuming c a p a c i t y  and e n c r u s t a t i o n  i n  b o i l e r s  and c o o k i n g  
u t e n s i l s .  Hardness i s  c l a s s i f i e d  by the  Geological Survey as fo l lows:  

Hardness rang6 
(mg/L as CaCO, Desc r ip t i on  

0-60 S o f t  
61 -1 20 Moderatel y hard 

121-1 80 Hard 
More than 180 Very hard 

'e c l a s  
a ter  w 
and mz 

i f  ied 
-h mor 

requ 

Hardness I n  ground water i s  t he  major chemical-qua! i t y  problem i n  
t h e  Hood Basin; hardness i n  55 samples ranged from 1 t o  160 mg/t. 
Fourteen o f  t h e  sampl s as so f t ,  25 moderately hard, 14 
hard, and two very ha i 1 'e than 100 mg/L hardness may be 
ob jec t i onab le  f o r  sun l Y  i r e  so f ten  I ng . 

Maximum p u b l i c  d r i nk ing  water l i m i t s  (U.S. Environmental P r o t e c t i o n  
Agency, 1976) f o r  l r o n  and manganese a r e  0.3 and 0.05 m g / ~ ,  
r e s p e c t i v e 1  y .  H i g h  l e v e l s  o f  i r o n  and manganese may produce 
ob jec t ionab le  t a s t e  and cause s t a i  n i ng o f  l aundry and p l  umbi ng f i x t u r e s .  
Excessive i r o n  was repor ted i n  e i g h t  samples; excessive manganese was 
repor ted  i n  12 samples. Wel l  1~/12€-15cda had the  h ighes t  repor ted  I r o n  
and manganese concentrat ions, 6.4 and 1 .2 m g / ~ ,  respec t i ve l y .  Th i s  we1 I 
i s  i n  upper Brown Creek Val ley, where several o ther  we1 I s  completed I n  
t h e  Da l l es  Formation are a lso repor ted t o  have h igh  I r o n  concentrations. 

F l u o r i d e  i s  a b e n e f i c i a l  cons t i tuent ,  up t o  t h e  recomnended l i m i t ,  
because it r e t a r d s  t o o t h  decay. However, i n  concentrat  ions greater  than 
t h e  recomnended l i m i t ,  it may cause m o t t l l n g  and darkenlng o f  tee th .  
The maximum recommended p u b l i c  d r i nk lng  water l i m i t  f o r  f l u o r i d e  (11,s. 
Environmental P r o t e c t i o n  Agency, 1975, p. 59570) depends on t h e  annual 
average o f  t h e  mean da i l  y maximum a i  r temperature. I n t h e  Hood Bas in, 
t h a t  temperature ranged from 14.8"C a t  Fr iend t o  1 8 .0°C a t  The Dal l es. 
The recommended f l u o r i d e  concentrat ions f o r  those temperatures range 
from 2.0 t o  1.8 m g / ~ .  The f l u o r i d e  concentration was less than 1.8 m g / ~  
i n  a1 1 samples analyzed; however, several samples were i n  t h e  1.5 t o  1 .7  
mg/L range. 



Concentrat  ions  i n  excess o f  10 m g / ~  o f  n i  tr i t e  and n1 t r a t e  repo r ted  
as n l t r o g e n  may be an i n d i c a t i o n  o f  man-caused con tamina t ion  and may 
cause methemoglobinemia ( b l  ue-baby syndrome) i n  b o t t l  e-fed i n f a n t s .  
Al though no samples o f  ground water exceeded t h i s  l eve l ,  severa l  
conta ined more than  4 mg/L, and one sample from we11 1N/13~-16aaa 
conta i ned 9.5 mg/L. P o t e n t  i a1 sources o f  n i t r ogen  i n ground-water 
samples a re  munic ipa l  and i n d u s t r i a l  waste water, sep t i c - t ank  e f f l u e n t ,  
leachates from barnyards and f eed lo t s ,  c rop land  and lawn f e r t i l i z e r s ,  
animal wastes, leachates from garbage dumps and landf  i I  I s ,  and some 
k i nds  o f  mine wastes. Na tu ra l  sources a re  decaying a r g a n l c  ma t te r  and 
n i t r ogen  compounds i n  s o i l  and rocks.  N i t r i t e  and n i t r a t e ,  t h e  most 
comnon d i sso l ved  n l t r o g e n  species, a re  s o l u b l e  and h l g h l y  mobl le .  These 
s p e c i e s  can r e a d i l y  e n t e r  t h e  g round  w a t e r  and p e r s i s t  a t  h i g h  
concent ra t ions  f o r  long d is tances  i n  coarse-grained, permeable m a t e r i a l s  
w i t h  shal low water tab les ,  as i n  some o f  t h e  unconso l ida ted  s u r f i c i a l  
deposi ts,  o r  i n  f r a c t u r e d  and j o i n t e d  rocks,  such as b a s a l t  o r  andes i te .  

Concentrat ions o f  d isso lved  a rsen i c  i n  a1 l  samples were we1 l below 
t h e  maximum pub1 i c  d r i n k i n g  water l i m i t  o f  0.05 mg/t (U.S. Environmental 
P r o t e c t i o n  Agency, 1975). The o rde r  o f  hydrogen su l  f i d e  gas was 
no t i ceab le  d u r i n g  sampl i ng  o f  severa l  we1 l  s i n  t h e  basa l t ;  these waters  
may r e q u i r e  a e r a t i o n  i f  used f o r  domest ic supply.  

D isso lved-so l  i d s  concen t ra t  i on  and t h e  sod i urn -adsorp t ion- ra t io  
(SARI a re  impor tant  determinants  o f  t h e  s u i t a b i l i t y  o f  water f o r  
i r r i g a t i o n .  The range o f  d i sso l ved  so l  l d s  i n  ground water i n  t h e  Hood 
Bas i n  was 50 t o  494 mg/L; t h e  mean va l ue was 232 m g k .  General l y, t h e  
leve l  o f  d i sso l ved  so l  l d s  must exceed 1,000 t o  2,000 mg/L t o  have an 
adverse e f f e c t  on crops. The SAR i n d i c a t e s  t h e  r e l a t i v e  p r o p o r t i o n  o f  
sodium t o  o the r  c a t i o n s  i n  t h e  water.  H igh  SAR va lues  s i g n i f y  a 
p o t e n t i a l  hazard of sodium r e p l a c i n g  absorbed ca l c i um and magnesium i n  
s o i l s  through cat ion-exchange r e a t i o n s .  T h i s  process i s  damaging t o  
s o i l  s t r u c t u r e  and tends  t o  decrease s o i l  p e r m e a b i l i t y .  F i g u r e  11 shows 
t h a t  most ground water i n  t h e  Hood Bas in  i s  c l a s s i f i e d  as hav ing a low 
sodium hazard and a low t o  medium s a l  l n l t y  hazard. One sample, from 
we1 l  ' I N / ~ E - 1  abd, had a h igh  sodium hazard; however, t h e  d isso lved-so l  i d s  
concen t ra t l on  was low and water from t h i s  w e l l  i s  n o t  used f o r  
i r r i g a t i o n .  

Boron, i n  ve ry  smal l  concen t ra t ions ,  i s  an e s s e n t i a l  element f o r  
growth o f  p l a n t s .  However, t o x i c  e f f e c t s  I n  s e n s i t i v e  crops occur a t  
concen t ra t ions  o f  1.0 m g / ~  o r  less  ( U  .S. Env i ronmenta l  P r o t e c t i o n  
Agency, 1976, p. 25);  t h e r e f o r e ,  a maximum leve l  o f  0.75 m g / ~  i s  
recommended. A l  I samples anal yzed f o r  boron c o n t a i  ned l e s s  than 0.75 
m g / ~ ;  t h e  va lues ranged from 0.000 t o  0.120 mg/L. 

Temperature 

Temperatures o f  shal  low, unconf ined ground water  ( a t  depths o f  l ess  
than 100 f t )  range from about 9' t o  1.5OC. Th i s  i s  approx imate ly  t h e  
range o f  mean annual a i r  temperature f o r  s t a t i o n s  i n  t h e  Hood Basin.  
Ground-water temperature g e n e r a l l y  increases w i t h  depth, i n d i c a t i n g  a 
f low o f  hea t  from deeper i n  t h e  E a r t h  toward t h e  sur face .  The r a t e  a t  
which temperature increases w i t h  depth i s  t h e  geothermal g r a d i e n t .  



FIGURE 11. - Classification of irrigation water (after U.S. Salinity Laboratory Staff, 
1954, p.  80). Numbers of plotted circles correspond to sample numbers in table 2. 



Local geothermal grad i ents  vary g rea t  l y from t h e  wor l dw i de average 
o f  about 0 .7b0~ /1  00 f t .  Higher g rad ien ts  are general l y  associated w i t h  
a shal low local o r  reg iona l  geothermal source. Blackwel l  and o thers  
(1978) determined an average geothermal g rad ien t  o f  1.33"C/100 f t  f o r  
t h e  Deschutes-Umatil la Plateau. Th is  geothermal g rad ien t  i s  compared 
w i t h  ground-water temperature data c o l l e c t e d  i n  t h e  Hood Basin ( f i g .  
12).  Most o f  t h e  temperature data fa1 I w i t h i n  t h e  normal range; 
however, a s i g n i  f i c a n t  number are warmer than expected f o r  t he  depth o f  
t h e  we1 l . Most o f  these anmal  ousl y warm waters are from we1 l s i n  t he  
Col umb i a R i ver Basa l t Group. 

The h ighest  ground-water temperature was 34OC, repor ted  f o r  we l l  
1 ~ / 1 3 ~ - 3 3 c b c .  Although t h i s  temperature I s  t o o  low f o r  geothermal-power 
generat ion, the  water can be used ef  f i c i  e n t  l y by heat pumps. Heat can 
be removed w i t h  a heat  pump f rm a l l ground water; however, water above 
about 25OC can be u t i l i z e d  f o r  space heat ing  o r  greenhouse operat ions.  

Use of Ground Water 

I n  1979, the  est imated ground-water wl thdrawals i n  t h e  Hood Basin 
for a l l  uses was 12,600 a c r e - f t  ( t a b l e  3 ) .  The p r l n c l p a l  source o f  
ground water was aqu i fe rs  o f  t he  Columbia R ive r  B a s a l t  Group t h a t  
suppl ied 96 percent o f  t h e  t o t a l  est imated withdrawals. 

Est imates o f  t h e  ground-water withdrawals by source and use were 
canp i led frm data supp l i ed by  mun i c l  pal water departments and p r i v a t e  
water d i s t r i c t s ,  Wasco County Watermaster's records  o f  metered wel ls ,  
dr  i I l ers t  repor ts ,  i n te rv  lews w i t h  we1 l owners and operators,  and f i e  l d 
observat ions dur ing 1979. Est imates o f  i r r i g a t i o n  use are based on an 
i r r i g a t i o n  season o f  90 t o  120 days. I r r i g a t i o n  use v a r i e s  annual ly  
depending upon c l  lma t i c  cond i t ions ,  a v a i l a b i l i t y  o f  sur face water, t ype  
o f  crops, acreage under c u l t l v a t i o n ,  and o ther  fac tors .  Domestic use 
was estimated using a per c a p l t a  consumption r a t e  o f  75 gal /d  f o r  t h e  
cooler,  humld Hood subarea and f O O  ga l /d  fo r  t h e  warmer, a r i d  Wasco 
subarea. 

The l a rges t  use o f  ground water I n  1979 was f o r  irr l g a t  ion  o f  crops 
and pastures. Approximately 70 l r r i g a t i o n  we1 l s supp l ied an est imated 
7,700 acre-f t  dur I ng the  1979 i r r i g a t i o n  season. Most o f  these we l l s 
are i n  the Wasco subarea, and most produce water from t h e  Col umbla RIver  
Basa l t  Group. Since 1965 water from the  Columbla R iver  has l a r g e l y  
replaced ground water as t h e  source o f  l r r i g a t l o n  water i n  t h e  area near 
The Da l les .  Ground-water use f o r  i r r i g a t i o n  i s  increasing i n  t h e  
cent ra l  p a r t  o f  t h e  Wasco subarea, ma in ly  i n  t h e  Elgh. lmi le Creek and 
F i f t eenmi le  Creek Val leys.  The p r i n c i p a l  crops i r r i g a t e d  are  gra in ,  
a l f a l f a ,  hay, pasture, and orchards, and a p p l i c a t i o n  o f  water i s  
commonly by Sp r ink le r .  



FIGURE 12. - The geothermal gradient and ground-water temperatures in the Hood Basin. 
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A Quaternar~ and Tertiary 
volcanic rocks (QTv) 

\ \  
\ \ 

l Dalles Formation (Td) - \ \  
\ ..A\ A11 - 

A Columbia River Basalt Group (Tcr) \ 
Number indicates well in table 5 (see 

\ 
temperature column) \ \  \ 

I I L I I \ I 
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GROUND-WATER TEMPERATURE, IN DEGREES CELSIUS 



Table 3.--Surmnary of es t imated  ground-water withdrawals  ( a c r e - f e e t  

p e r  yea r )  and water  u se  i n  t h e  Hood Basin dur ing  1979 

Hood subarea Wasco subarea 
Source, p r i n c i p a l  Source,  p r i n c i p a l  

geologic  u n i t  geologic  u n i t  To ta l  
Use Qu QTv Tt  Tcr Qu Td T c r  (rounded) 

I r r i g a t i o n  140 10 - -  - - - - 120 7,400 7,700 

Publ ic  44 -- - - 16 11 120 1,920 2,100 
~ U P P  IY 

I n d u s t r i a l  2 1 5 6 - - - - 2,544 2,600 
and 

c o m e r c i a 1  

Domestic 1 7  23 -- 5 2 12 152 200 
a n d s t o c k  - - - - - - 

Tota l  203 34 5 2 7 13 252 12,016 12,600 



The nex-i- l a r g e s t  use o f  ground water i n  1979 was f o r  i n d u s t r i a l  
purposes. The M a r t i n  M a r i e t t a  Aluminum, I  nc., p l a n t  a t  The Dal les, t h e  
l a r g e s t  i n d u s t r i a l  user,  r e p o r t e d l y  pumped 2,513 a c r e - f t  from fou r  w e l l s  
(2N/13E-28cab, cbc, ccd, and cdb) i n  The Dal les  Ground Water Reservo i r .  
Add i t i ona l  minor w i thdrawa ls  were ma in l y  f o r  f r u i t  pack ing and c o l d  
storage, wash i ng sand and g rave l  , m i x i  ng concrete,  and agr  i c u  l  t u r a  l 
chemical p repa ra t i on .  

Wel l s i n  t h e  Col-umb i a R i v e r  B a s a l t  Group a r e  e i t h e r  t h e  p r i n c i p a l  
o r  a s l g n i f  i c a n t  supplemental source o f  mun ic ipa l  water supply  f o r  t h e  
c i t i e s  o f  The Da l l es ,  Dufur ,  and Mosier .  Reported o r  es t imated  
w i thdrawa ls  i n  1979 inc luded a combined 1,668 a c r e - f t  (from The D a l l e s  
Ground Water Rese rvo i r )  by t h e  c i t y  o f  The D a l l e s  and t h e  Chenoweth 
I r r i g a t i o n  Cooperat ive;  88 a c r e - f t  by  t h e  c i t y  o f  Dufur ;  and 54 a c r e - f t  
by  +he c i t y  o f  Mosier.  I n  a d d i t i o n ,  p r i v a t e  water d i s t r i c t s  i n  t h e  
Wasco subarea suppl ied  about 110 a c r e - f t  from t h e  Columbia R i v e r  B a s a l t  
Group, 120 a c r e - f t  from t h e  Dal l es  Format ion, and 11 a c r e - f t  from t h e  
unconsol idated s u r f i c i a l  a q u i f e r s .  I n  t h e  Hood subarea, most o f  t h e  
popu l  a t  ion  i s  served by pub l  i c  and p r i v a t e  water systems u s i  ng s u r f  ace 
water and an undetermined q u a n t i t y  o f  ground water from severa l  sp r i ngs .  
The c l  t y  o f  Cascade Locks supplements i t s  sur face-water  supp ly  w i t h  
about 44 a c r e - f t  o f  ground water from a we1 l i n  a t  l  uvium near t h e  
Col umbia R i v e r .  

Ground water i s  used w ide l y  f o r  domestic and s tock  suppl i e s  i n  . t h e  
r u r a l  areas o f  t h e  Hood Basin.  Est imated pumpage i n  1979 inc ludes  155 
a c r e - f t  from t h e  Columbia R i v e r  B a s a l t  Group, mos t l y  i n  t h e  Wasco 
subarea; 25 a c r e - f t  -from the  Quate rnary  and T e r t i a r y  v o l c a n i c  rocks  o f  
t h e  Hood subarea; 20 a c r e - f t  from Quate rnary  unconso l ida ted  s u r f i c i a l  
aqu i f e r s ,  ma in l y  i n  t h e  Hood R i v e r  Val ley; and 10 a c r e - f t  from t h e  
D a l l e s  Format ion i n  t h e  Wasco subarea. Numerous smal l  s p r i n g s  a l s o  
supply an undetermined amount o f  water f o r  domestic and s tock use. 

SUMMARY 

I  n t he  Hood subarea, abundant p r e c i p i t a t i o n ,  espec ia l  l y on t h e  
steep eas te rn  s lopes o f  t h e  Cascade Range, feed perenn ia l  streams and 
recharges t h e  a q u i f e r s .  The Wasco subarea i s  i n  t h e  r a i n  shadow o f  t h e  
Cascades and rece ives  l i t t l e  p r e c i p i t a t i o n .  Most streams i n  t h i s  
subarea a re  i n t e r m i t t e n t ;  s u m e r  streamf low i n  perenn i a l  streams i s  
mos t l y  appropr ia ted  for i r r i g a t i o n  o r  munic ipa l  supply .  Ground-water 
recharge i s  smal l ,  probably  an inch o r  less, over much o f  t h e  Wasco 
subarea. 

Vo lcan ic ,  v o l c a n i c l a s t i c ,  and sedimentary rocks  o f  Miocene t o  
Holocene age and unconsol idated s u r f i c i a l  depos i ts  of  P l e i s t o c c i l e  and 
Hol ocene age under l  i e t h e  bas i n . Most o f  these geol og i c  un i t s  have 

l i m i t e d  a r e a l  d i s t r i b u t i o n  o r  s a t u r a t e d  t h i c k n e s s ,  g e n e r a l  l y  low 
permeabi l i t y ,  and y i e l d  from a few t o  a few hundred gal Ions per  minute 
o f  water t o  we l I s .  



The main water-bear ing  u n i t  under l y l  ng t h e  Hood Bas in  i s  t h e  
Columbia R i ve r  B a s a l t  Group. To ta l  t h i ckness  o f  t h l s  u n i t  i s  p robab ly  
2,000 f t  or more th roughout  much o f  t h e  basin;  much of  it i s  sa tu ra ted .  
The most p r o d u c t i v e  wa te r - y i e l d i ng  zones a re  I n  porous, f r a c t u r e d  b a s a l t  
o r  r u b b l y  b a s a l t  b r e c c i a  t h a t  commonly occurs near t h e  t o p  o f  i n d i v i d u a l  
lava f lows .  The repo r ted  y i e l d s  o f  w e l l s  i n  b a s a l t  va ry  w ide ly ,  f rom a 
few t o  a  few thousand gal Ions per minute.  H i g h - y i e l d  we1 I s  general  l y  
pene t ra te  severa l  o f  t h e  f r a c t u r e d  o r  b r e c c i  ated zones. 

The most p r o d u c t i v e  b a s a l t  a q u i f e r  I n  The D a l l e s  Ground Water 
R e s e r v o i r  wh i ch  unde r1  i e s  a b o u t  25 t o  30 m i 2  a t  The Da I  I e s .  
Spec i f i c - capac i t y  data f o r  w e l l s  I n  t h l s  a q u i f e r  suggest t h a t  i t s  
t r a n s m i s s i v i t y  i s  about 30,000 t o  150,000 f t 2 / d .  Wi thdrawals  o f  15,000 
ac re - f t  per  year or more dur i ng t h e  l a t e  1950's and e a r l y  1960's caused 
water l e v e l s  i n  t h e  a q u i f e r  t o  d e c l i n e  sharp ly .  Annual pumpage from 
t h i s  a q u i f e r  had dec l i ned  t o  about 5,000 a c r e - f t  i n ,  1979, and water 
leve l  s  have s tab  l l l zed l nd I c a t  i ng t h a t  ground-water wi thdrawal  s  and 
recharge a re  I n  balance. 

P resen t l  y ( 1  9801, on l y  t h e  upper 1,000 f t  o r  less  o f  t h e  Col umb i a 
R i ve r  B a s a l t  Group has been tapped by  water we1 I s ,  and most o f  t hese  
we1 l s  a re  I n  o r  near The Dal l e s  and Dufu r  i n  t h e  Wasco subarea. 
Add i t i ona l  ground water can be o b t a l  ned from t h e  upper 1,000 f t  o f  t h e  
basa l t ;  however, l a r g e  quantities o f  ground water may be avai  l a b l e  from 
the  deeper b a s a l t  aqu l f e r s .  l  n t e r f e rence  between pump i ng we l  l s  can be 
minimized by spacing h igh-capac i ty  w e l l s  a t  s u f f i c i e n t  d i s t ances  a p a r t  
so t h a t  t h e  p o t e n t i m e t r i c  su r f ace  w i l l  be lowered un i f o rm ly .  

The y i e l d s  and dependab i l i t y  o f  sha l low we1 I s  ( t h a t  i s ,  g e n e r a l l y  
less  than 300 f t  deep) i n  upland areas a re  e r r a t i c  because recharge i s  
smal l .  More dependable supp l i es  o f  ground water can be ob ta ined  i n  
these upland areas by deepening o r  comple t ing  w e l l s  i n t o  i n te rmed ia te  
f l o w  systems; however, w e l l  depths o f  500 f t  o r  more may be requ i red .  

Genera l ly ,  ground water i n  t h e  bas in  i s  chem ica l l y  s u i t a b l e  f o r  
domes t i c ,  i r r i g a t i o n ,  o r  o t h e r  uses .  Some g r o u n d  w a t e r  has  
o b j e c t i o n a b l e  concen t ra t  ions o f  i r o n  and mariganese o r  i s  moderatel y  t o  
very  hard. I n  severa l  samples, t h e  concen t ra t i on  o f  d i sso l ved  n i t r o g e n  
was between 4 and 9.5 m g / ~ .  These da ta  suggest p o s s i b l e  degradat ion o f  
water by ef  f l uent  from domestic waste-d i sposa l systems o r  by app l i c a t  ion  
o f  excess ive n i t r a t e  f e r t i  l i z e r  o r  animal waste t o  a g r i c u l t u r a l  land. 

I n  1979', an est imated 7,700 a c r e - f t  o f  ground water was used f o r  
I r r i g a t i o n  o f  crops, 2,600 a c r e - f t  f o r  i n d u s t r i a l  supply, 2,100 a c r e - f t  
f o r  munic ipa l  supply, and 200 a c r e - f t  f o r  domest ic and s tock  supply.  
N ine t y - s i x  percen t  o f  t h i s  t o t a l  es t imated  wi thdrawal  of ground water  
was frm a q u i f e r s  i n  t h e  Columbia R i v e r  B a s a l t  Group. 
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Table 4.-Records of r e l ea red  -113 md rp-lngr i n  tho H m d  Basin--Contlnud 
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Table 5 . - - D r i l l e r s 1  logs  of r ep re sen t a t i ve  we l l s  

(L i tho log i c  de sc r ip t i ons  i n  d r i l l e r s '  terms] 

Thick- 
Mater ia ls  ness Depth 

( f e e t )  ( f ee t )  

1NI9E-labd. Trout Lodge, Inc .  A l t i t ude  910 f t .  Dr i l l ed  by 
Murray Well D r i l l i n g  Co., 1977. Casing: 12- in .  diam t o  35 f t ;  
open hole 

Soil--------------------.--------..---.---..--- 
Boulders and cobbles ........................... 
Basalt gray hard-.-------- . .-----------------  
Basalt black---------------------------------- 
Basal t ,  gray ,  ve s i cu l a r ,  water-bearing---------  
Basalt black---------------------------------- 
=ignite water-bearlng-------.-------.--------. 
Basal t ,  black and green,  water-bearing---------  
Basalt gray hard-----------.----------------- 
Basal t ,  b lack,  v e s i c u l a r ,  water-bear ing-- - - - - - -  
Basalt ,  gray, hard----------------------------- 
Basalt ,  b lack-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

1N/9E-24dda. M. Nichols. A l t i t ude  1,421 f t .  Dr i l l ed  by 
Murray Well Dr i l l i ng  Co., 1976. Casing: 6- in .  diam t o  
160 f t ;  open ho l e  

Soil------------------------------------------- 
Gravel and boulders,  water-bearing------------- 
Clay, brown a d  cobbles-----------------------  
Clay, yellow----------------------------------- 
Conglomerate, medium-gray----------------------  
c l a y ,  t a n  and boulders------------------------ 
Boulders---------------------------------------  
Gravel,  cobbles,  and sand, water-bearing-------  

lFf/lOE-1Scca. G.  Bostey. A l t i t ude  1,565 f t .  D r i l l e d  t o  
200 f t  by O'Leary Well Dr i l l i ng ,  I nc . , , i n  1971; deepened t o  
350 f t  i n  1972. Casing: 6-in.  diam t o  74 f t  

Clay, brown, soft------------------------------ 
Clay, w i t h  shale ,  brown------------------------  
Shale w i t h  ,-lay brown------------------------ 
Shale brcwn-----------.----------------------- 
Basalt, gray-----------------.----------------- 
Basal t ,  gray, fractured------------------------ 
Shale, brown, hard-------------- .--------------  
Basal t ,  gray, fractured------------------------ 
Basa l t ,  gray, f r ac tu red ,  and brown shale- - - - - - -  
Basal t ,  f r ac tu red ,  and brown shale------------- 
Basalt ,  gray, ves icular - - - - - - - - - - - - - - - - - - - - - - - -  

1NIlOE-19dab. B. Mitchel l .  A l t i t ude  1,363 f t .  Dr i l l ed  by 
Murray Well D r i l l i n g  Co., 1977. Casing: 6-in.  diam t o  100 
Et;  open hole  

soil----------------------------.-------------- 6 6 
~~~~~l medium-sieed--------------------------- 32 38 
clay brown--- - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - -  40 78 
Boulders and g rave l ,  water-bearing------------- 82 160 

1NIlOE-2lbaa. J. Losee. A l t i t ude  1,335 f t .  Dr i l l ed  by Bert 
Clayton & Son, 1962. Casing: 8 - in .  diam t o  80 f t ;  open hole  

S o i l  and boulders- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
silt------------------------------------------- 
Boulders and brawn clay------------- .----------  
Clay, gray,  rocky------------------------------ 
Clay, blue-gray-------------------------------- 
Rock gray round - - - - - - - - - - - - - - - - - -  P ------.---- 
Rock, round, and gray and red sand------------- 
Clay, blue, rocky------------------------ .-----  
Rock, round, and gray sand and gravel---------- 

lN/lOE-3ldca. M. Smith. A l t i t ude  1,658 f t .  Dr i l l ed  by M-K 
D r i l l i n g  Co., 1978. Casing: 6:in. diam t o  79 f t ;  open hole  

Thick- 
Ma te r i a l s  ness Depth 

( f e e t )  ( f e e t )  

1N/12E-12acb. L. Richman. A l t i t u d e  1,060 f t .  Dr i l led  by 
Murray Well D r i l l i n g  Co. , 1978. Casing: 6 - i n .  diam t o  
214 f t ;  open hole  

S o i l  brown------------------------------------  3 3 
Clay and sandstone,  brown---------------------- 37 40 
Clay and sandstone,  gray-- - - - - - - - - - - - - - - - - - - - - -  100 140 
clay and sand gray---------------------------- 55 195 
Sandstone, gray-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  40 235 
clay, yellow-------------*--------------------- 5 240 

1N/12E-13cbc. J. Sandoz. A l t i t u d e  550 it. Dr i l l ed  t o  546 f t  
1953-54 ( d r i l l e r  unknown); deepened t o  572 f t  i n  1963 by 
Bert Clayton & Son. Casing: 8- in .  diam t o  346 f t ;  open 
hole  

Basa l t ,  gray----------------------------------- 
Basalt  black seamed------------.---------.--- 
Basalt  and clay-------------------------------- 
Clay, b lue-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Wood, l i g n i t e ,  b lue  rock,  porous rock,  and 

1N/12E-13dca. K. Kortge. A l t i t ude  515 f t .  Dr i l led  t o  580 
f t  by Dorin Wilburn i n  1955; deepened t o  621 f t  by Bert 
Clayton & Son i n  1963. Casing: 8- in .  diam t o  270 f t ;  open 
ho l e  

Soil------------------------------------------- 
G r a v e l  and boulders----------.-------------.--- 
Sandsfone, dense------------------------------- 
Sand and clay---------------------------------- 
Clay and sandstone-- - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Clay, l i g h t  and dark--------------------------- 
Basal t ,  gray----------------------------------- 
Clay blue------------------------------------- 
Basalt blue hard-----------------------------  
Basalt  and c lay ,  black------------------------- 
Basa l t ,  b lack,  water-bear ing-- - - - - - - - - - - - - - - - - -  
Basalt----------------------------------------- 

lN/l2E-15cda. T. Lepinski.  A l t i t ude  875 f t .  Dr i l l ed  by 
Harry F. Douthi t ,  1977. Casing: 6- in .  d i m  t o  120 f t :  
open ho l e  

Soi l - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - .  
Sandstone-------------------------------------- 
Clay, brown, sof t - - - - - - - - - - - - - - - - - - - . - - - - - - - - - -  
Sandstone, br-, firm------------------------- 
sandstone, gray, firm--------------------------  
Sandstone, dark-gray; hard--------------------- 
Sandstone, br-, soft------------------------- 
Sandstone, gray, firm-------------------------- 
Sandstone brown soft------------------------- 
sandstone, gray, f i rm--- - - - - - - - - - . - - - - - - - - - - - - -  
Clay, light-brown soft------------------------ 
Sandstone, gray, sof t - - - - - - - - - - - - - - - - - - - - - - - - - -  

Soi l - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  10 10 
m y o l i t e ,  gray ,  creviced----------------------- 8 18 
Rhyolite,  gray and r e d ,  medium-hard------------ 19 3 7 
Rhyol i te ,  gray ,  creviced,  porous--------------- 75 
Rhyol i te ,  gray and brown, v e s i c u l a r ,  water-  

bearing-------------------------------------- 15 90 



Table 5 . - - D r i l l e r s 1  logs  of r ep re sen t a t i ve  wells--Continued 

Thick- 
Mater ia ls  ness  Depth 

( f e e t )  ( f e e t )  

lNl12E-28dcd. C i ty  of The Dal les .  A l t i t ude  972 f t .  Dr i l l ed  by 
R. J. S t r a s s e r  D r i l l i n g  Co., 1962. Casing: 10-in.  diam t o  
751 f t ;  open hole  

Boulders, sand, g r ave l ,  and some clay---------- 
Rock, brown and gray,  soft-----------------=--- 
Gravel, cemented------------------------------- 
Sand and clay---------------------------------- 
Clay, br-------------------------------------  
pea gravel and clay---------------------------- 
Sand and clay-----------------.;----------------- 
Gravel,  cemented, water-bearing---------------- 
Sandstone, very  coarse------------------------- 
Sandstone, very coarse ,  and porous rock-- - - - - - .  
Rock, black and brown, porous------------------  
Clay, brown, w i th  sand and smal l -s ized g rave l  

poroug black = ~ ~ k - - - - - - - - - - - - - - - - - - - - - - - -  
Sandstone, dark-gray,  water-bearing------------  
Clay, brown, with sand and g r a v e l ,  water- 

bearing-------------------------------------- 
Basal t ,  b lack,  mostly porous------------------- 
Basal t ,  b lack,  .water-bearing-------------------  
Basal t  red and black-------------------------- 
Basal t ,  b lack,  and l aye r s  of silt and 

sandstone--------------------*--------------- 
Rock, black and tan ,  very porous, and porous 

black basalt--------------------------------- 
Rock, b lack,  brown, and r ed ,  w i th  c l ay  and 

sandstone------------------------------------ 
Basalt black--------------------------- .------  
Clay, t a n ,  s t i c k y ,  wi th  l aye r s  of  rock; caving 

badly a t  630 ft------------------------------ 

Rock, l i gh t -b lue ,  and s t i cky  gray clay---------  
sandstone, gray-------------------------------- 
Rock, black, w i th  c l ay  s t r eaks ;  caving a t  ' 

730 ft--------------------------------------- 
Basal t ,  black and gray-------------------------  
Basal t ,  gray ,  w i th  clay------------------------ 
Basal t ,  black, r ed ,  and gray, water-bearing---- 
Basal t ,  black and r ed ,  very  porous, water-  

bearing------------------------------------ . .  
Basal t ,  dark-gray and black, water-bearing----- 

1Nl13E-laaa. I nn  a t  The DalleB. A l t i t ude  240 f c .  Dr i l led  by 
R. 3 .  S t r a s s e r  D r i l l i n g  Co., 1955. Casing: 10-in.  diam t o  
53 f t ;  open ho l e  

Rock and c l ay ,  sof t - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Basalt ,  gray, hard----------------------------* 
Basalt ,  gray, soft----------------------------- 
Shale green and gray----.--------------------  
Basal t ,  gray, soft----------------------------- 
& s a l t ,  gray, hard----------------------------- 
Rock, gray and brown, porous, water-beating---- 
Basale,  gray, sof t - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Basal t ,  blue-gray, hard--------+--------------- 
Basal t ,  gray broken--------------------------- 
Basal t ,  gray, hard----------------------------. 
Basalt  black broken--------------------------  
Basal t ,  black, medium-hard--------------------- 
Basalt ,  gray, hard*---------------------------- 
Rock, gray,  porous---------------------i-------- 
Basal t ,  gray, hard----------------------------  
Basal t ,  gray, broken--------------------------- 
Basal t ,  gray, hard----------------------------- 
Basa l t ,  gray ,  hard ,  broken--------------------- 
Basa l t ,  gray, very hard------------------------ 
Basal t ,  black, porous, with crevices-----------  
Basal t ,  blue-gray, broken---------------------- 
Shale ,  green and black,  rounded and sandy, 

water-bearing-------------------------------- 

1N113E-lbaa. Ci ty  of The Dalles.  A l t i t ude  108 f t .  Dr i l l ed  by 
West Coast D r i l l i n g  Co., Inc . ,  1979. Casing: 20-in.  diam t o  
24 f t ,  16-in. diam t o  385 I t ;  perfora ted  309-385 f t ;  g r ave l  
packed 

soil and f i l l  material------------------------- 8 8 
Basal t ,  gray  and brown, fractured--------------  4 12 
Basal t ,  gray, hard.------.--------------------- 4 7 59 
Basal t ,  brown and gray,  porous-----------------  18 7 7 
msalt, gray, hard----------------------------- 6 2 139 
Basa l t ,  gray wi th  green s t r e a k s ,  porous-------- 6 14 5 
m s a l t ,  gray, hard------------------------- .---  53 198 

- -  - - 
Thick- 

Ma te r i a l s  ness  Depth 
( f e e t )  ( f ee t )  

Basa l t ,  gray  and green,  porous-----------------  
Basal t ,  gray, hard----------------------------- 
Basa l t ,  porous--------------------------- 
- s a l t ,  gray, hard---------------------------- 
Basal t ,  gray and green,  ve ry  porous------------  
Basal t ,  gray ,  fractured------------------------ 
Basal t ,  gray ,  hard----------------------------- 
& s a l t ,  gray ,  broken-------------------.------- 
Basal t ,  gray, hardm------------------.--------- 
Basalt ,  gray, broken--------------------------- 
Basal t ,  gray ,  very hard------------------------ 

lNI13E-lbdc. Lynch Equipment Co. A l t i t ude  127 f t .  Dr i l l ed  
i n  1945 ( d r i l l e r  unknown). Casing: 16-in.  diam t o  32 f t ;  
open ho l e  

1Nl13E-lcad. R. Mosser. A l t i t ude  365 f t .  Dr i l l ed  by G i lbe r t  
Clayton Well D r i l l i n g ,  1974. Casing: 6 - in .  diam t o  42 f t ;  
open ho l e  

S o i l ,  black------------------------------------ 
S o i l ,  l i g h t ,  sandy----------------------------- 
Sandstone, l ight-bram-------------------------  
sandstone, gray-------------------------------. 
Sandstone and yellow clay---------------------- 
Clay, 
Sandstone, brown------------------------------- 
Sandstone, b r a ,  broken----------------------- 
Rock, gray basalt------------------------------ 
Rock, gray,  with c l ay  seams--------------------  
Rock, porous, w i th  b lue  clay-------------------  
Rock and quartz-------------------------------- 
Rock, d t h  clay------------------------ 
Rock porous - ter-bear ing- - - - - - - - - - - - - - - - - - - -  

lN113~-lcda .  D. Jones. A l t i t ude  485 f t .  Dr i l l ed  by owner, 
1973. Casing: 6- in .  diam t o  148 f t ;  open hole  

Sandstone, gray--------------------------------  
sandstone, brown------------------------------- 
Clay and broken rock--------------------------- 
Sandstone, light-gray-------------------------- 
Clay, l ight-gray-------------------------------  
Sandstone, l ight-brm------------------------  
Clay, blue------------------------------------- 
Basal t ,  broken, and yellow clay---------------- 
Basal t ,  blue, hard----------------------------  
sandstone, gray-------------------------------- 
Claystone, dark-gray--------------------------- 
Basalt gray------------------------------------ 

1N/13E-3bca. C i ty  of  The Dal les .  A l t i t ude  99% f t .  D r i l l e d  
by G. E. S c o t t ,  1923. Casing: 12-in.  diam t o  62 f t ;  open 
hole  

clay------------------------------------------- 
Rock, platy------------------------------------ 
Basal t ,  black------- .--------------------------  
C l a y ,  blue------------------------------------- 
Basalt  black---------------------------------- 
Basalt ,  gray, dense----------------------------  
Basalt  black dense-----.--------------------- 
Basalt ,  gray, very dense----------------------- 
Basal t ,  s o f t ,  water-bearing-------------------- 
m s a l t  black dense---------------------------  
Basa l t ,  b lack,  s o f t ,  water-bearing------------- 



Table 5.--Drillers1 logs of representative wells--Continued 

Materials Thick- Depth Materials Thick- Depth 
ness (feet) ness (feet) 

INl13E-4bdd. City of The Dalles. ALtitude 190 ft. Drilled by 
R.J. Strasser Drilling Co., 1954. Casing: 18-in. diam to 
145 it; open hole 

Soil and sand----------------------------------- 
Boulders. basalt, and sand-----------------'----- 
Basalt, gray, hard, broken---------------------- 
Rock, black, porous, with brown clay seams----- 
Basalt, black, with blue clay seams------------- 
Basalt, gray, hard------------------------------ 
Basalt, gray medium-hard----------------------- 
Basalt, gray hard---------------------------- 
Basalt, gray, medium-hard; water in porous zone 

at 78 
Basalt, gray, hard------------------------------ 
Rock, gray, porous, water-bearing--------------- 
Basalt gray very hard------------------------- . 9 
Basalt gray medimhard----------------------- 

9 ,  

Basalt, gray, porous; some blue clay in seam.%--- 
Basalt gray----------------------------------- 
Rock, brown------------------------------------- 
Rock gray hard---------------------------- 
Rock, black, porous: some water----------------- 
Basalt, black, water-bearing-------------------- 
Basalt gray medium-hard----------------------- 

Basalt, gray, broken, caving-------------------- 

IN113E-4cdb. City of The Dalles. Altitude 278 Et. Deepened From 
116 ft to 570 ft by W. Wilburn, 1931. Casing: 12-in. diam to 
116 ft; open hole 

Basalt. black------------------------------ 
Basalt, gray, hard------------------------------ 
Clay 9 blue 9 ~~t~~-b~~~i~~---------------------- 
Shale blue water-bearing---------------------- 
Clay, blue water-bearing----------------------- 
Shale and clay, blue---------------------------- 
Shale, blue, with streaks of basalt------------- 
BasaLt, blue and gray--------------------------- 
Basalt, black------------------------------ 
Shale blue and brown-------------------------- 
Basalt black----------------------------------- 
Basalt, black, porous, water-bearing------------ 
Basalt, gray, blue, and black------------------- 
Cavity ~af~~-b~aring------------------------- 
Basalt blue and gray--------------------------- 
Sandstone, *ray hard-------------------------- 
Basalt black porous ........................... 

IN113E-5bcb. E. Hendricks. Altitude 870 Ft. Drilled by Murray 
Well Drilling Co., 1975. Casing: 6-in. diam to 51 Et; open 
hole 

so------------------------------------------ 1 1 
Sandstone, brown-------------------------------- 4 5 
Sandstone, tan---------------------------------- 5 10 
sandstone, 7 0 80 
Sandstone, tan---------------------------------- 2 2 102 
Sandstone, brown, water-bearing----------------- 428 530 

IN/13E-5cba. Foley. Altitude 740 ft. Drilled by Dorin Wilburn, 
1959. Casing: 6-in. diam to 99 ft; open hole 

Sandstone, brown, soft areas-------------------- 
Clap, brown, with streaks of sandstone---------- 
Sandstone, brown-------------------------------- 
Sandstone, gray--------------;---------------- 
Sandstone, broLm-------------------------------- 
Sandstone, black, with some clay---------------- 
Sandstone, brown-------------------------------- 
Sandstone, black, water-bearing----------------- 

IN113E-6aba. L. Shoemaker. Altitude 1,090 ft. Drilled by Murray 
Well Drilling. Inc.. 1978. Casing: 6-in. diam to 323 ft; open 
hole 

Soil---------------------------------------------- 
Clay, brown--------------------------------------- 
Clay gray---------------------------------------- 
Clay yellow-------------------------------------- 
Claystone, gray----------------------------------- 
Sandstone, brown---------------------------------- 
Sandstone, gray----------------------------------- 
Sandstone, brown, water-bearing------------------- 
Conglomerate, gray------------,------------------- 

IN/13E-6adb. M. Malcolm. Altitude 1,002 ft. Drilled by ower, 
1977. Casing: 6-in. diam to 19% ft; open hole 

Soil---------------------------------------------- 5 5 
Rock, large-sized, and sandstone------------------ 5 10 
Sandstone, coarse--------------------------------- 10 20 
sandstone and clay-------------------------------- 20 40 
Sandstone and hard black rock--------------------- 10 50 
sandstone, fine, and clay------------------------- 15 65 
cravel-------------------------------------------- 5 70 
Sandstone, coarse--------------------------------- 13 83 
Sandstone, fine----------------------------------- 10 93' 
Sandstone and hard black rock--------------------- 10 103 

IN/lJE-8cba. City of The Dalles. Altitude 320 ft. Drilled by 
Bert Clayton, 1945. Casing: 12-in. diam to 130 ft; open hole 

IN/13E-9cdb. K. Tucker. Altitude 660 Et. Drilled to 648 Et. by 
Bert Clayton & Son, 1960; deepened to 724 ft. 'in 1961. Casing: 
8-in. diam to 36 ft.. 6-in. diam to 430 ft; open hole 

Soil and hardpan---------------------------------- 
Sand eolian-------------------------------------- 
Sandstone, gray, hard----------------------------- 
Sandstone, 
Sandstone, hard----------------------------------- 
Clay sandy--------------------------------------- 
Rock black and boulders------------------------- 
Clay, brown--------------------------------------- 
Clay brown and rocks---------------------------- 
Clay and gray rocks------------------------------- 
Talc---------------------------------------------- 
Rock gray hard---------------------------------- 
Clay green--------------------------------------- 
Lignite brown------------------------------------ 
Clay, green, and black rock----------------------- 
Rock black--------------------------------------- 
Rock gray-------------'--------------------------- 
Rock black pyrites------------------------------ 
Rock black---------------------------.----------- 
Rock black vesicular---------------------------- 
Rock gray---------------------------------------- 
Rock gray vesicular----------------------------- 
Rock light-gray---------------------------------- 
Rock gray hard--------------------------------- 
Rock gray---------------------------------------- 
Rock black porous------------------------------- 
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lN/13E-lU. J .  Blaser. Altitude 920 ft. Drilled by Bert 
Clayton & Son. 1962. Casing: 8-in. diam to 4784 ft; open hole 

Soil, light-brom---------------------------- 
Sandstone, light-brown and gray-------------- 
Clay yellor------------------------------- 
Sandstone, gray-----;------------------------ 
Clay gray---------------------------------- 
Sand and gravel, water-bearing---------------- 
Sand, gray--------------------------------- 
Rock black broken------------------------- 
Clay, brown, yellow, and white, with rocks----- 
Rock, black, hard--------------------------- 
Rock, black, coarse cutting---------------- 
Rock black--------------------------------- 
Clay, gray and green------------------------ 
Rock, gray--------------------------------- 
Clay, green, gray, end yellow----------------- 
Rock black-------------------------------- 
Rock, red and black, porous---------------- 
Rock black--------------------------------- 
Rock black porous--------------------------- 
Rock blaCk--------------------------------- 
Rock, black, porous-------------------------- 
Rock gray----------------------------------- 
Rock, .gay, porous--------------------------- 
Rock, 
Rock, 
Rock, 
Rock, 
Rock, 
Rock. 
Rock, 
Rock, 
Rock, 
Rock, 
Rock, 
Rock. 

gray---------------------------A----- 
red and black, porous, with pyrites------ 
hlack, porous, with white crystals------- 
black, porous, filled with blue clay----- 
red and black------------------------ 
black. with blue clay. crevice--------- 
greenish-gray, crevice---------------- 
gray crevice-----------------r------ 
black-----------*-----------I------------ 
black porous-------------------------- 
black, porous, with pyrites------------- 
black----------------------------------- 

ZN/l3E:15acd. Parklam Memorial Gardens. Altitude 705 ft. 
Drilled by Dorin Wilburn, 1956. Casing: &in. diam to 362 ft; 
open hole 

Clay, light-colored------------------------- 
Sandstone, light-brown, fine-textured=-------- 
Sandstone, brown, medi~rm--------------------- 
Sandstone, gray, fine----------------------- 
Sandstone, brown 
Sandstone and clay. brown, saft--------------- 
Sandstone, light-gray------------------------ 
Sandstone brown---------------------------- 
Gravel and boulders, seep water--------------- 
Sandstone, gray, and some clay--------------- 
Clay gray--------------------------------- 
Shale, white, caving------------------------ 
Clay, green, and rock------------------------ 
Lava rock, gray------------------------------ 
Clay, green, and rock------------------------ 
Shale, blue, and rock, caving-------------- 
Shale, creanrcolored, caving---------------- 
Sandstone, brown hard----------------------- 
Basalt, black, porous, fractured, water-bearing 

1N113E-16aaa. M. Polehn. Altitude 670 ft. Drilled by Bcrc 
Clayton 6 Son. 1963. Casing: 8-in. diam to 44 ft; open hole 

Soil brom----------------------------------- 
Sandstone, lighe-brom------------------------ 
Clay, sandy light-brown----------------------- 
Sandstone, light-brown, rocky------------------ 
Sandstone, light-brown, sandy------------------ 
Sandstone, gray-brown, rocky------------------ 
Clay white rocky----------------------------- 
Clay 
Clay brom----------------------------------- 
Sandstone, brown------------------------------- 
Sandstone, reddish-brown------------------- 
Sandstone, brown, rocky---------------------- 
Sandstone, brown, sandy-------------------- 
Sandstone, brown rocky---------------------- 
Clay yellow rocky---------------------------- 

Sandstone, light-brown, sandy---------------------- 30 204 
Clay, white and yellow, rocky---------------------- 10 2 14 
Sandstone, light-brown, 4 0 254 
Clay, gray-blue---------------------------------- 2 1 275 

lNf13E-16aba. D. 3ailcy. Altitude 775 ft. Drilled by Dorin 
Wilburn,.1965. Casing: 6-in. diam to 37 ft; open hole 

Soil and 2 2 
Sandstone, brown, 74 76 
Sandstone, gray hard---------------------,-------- 49 125 
Sandstone, brown, with some medium-to-large sized 
boulders-------------------------------------- 105 230 

Sandstone, brown. with streaks of claystone; some 
boulders to 285 ft; seep water at 285 it--------- 60 290 

Sandstone, gray, with streaks of clay; water bearing 
340 - 355 EL------------------------------------- 74 364 

Sandstone, brown hard-------------------------- 6 370 

1N113-18bdc. V. Tenneson. Altitude 405 ft. Drilled by Dorin 
Wilburn, lA61. Casing: 8-in. diam to 1764 ft; open hole 

Soil with small boulders------------------------- 5 
Boulders 5 9 
Sandstone, with embedded large boulders; water-bearing 

37 
Clay, yellow, white, and brown, cavey-------------- 58 
Clay, with blue and black rock, cavey-------------- 16 
~ ~ ~ ~ l t ,  gray, hard------------------------------- 118 
Rock, black and blue clap, conglomerate------------ 14 - 
Basalt, blue, hard------------------------------- 54 
Rock, black, porous. water-bearing---------------- 25 
~ ~ ~ k ,  black, dense------------------------------ 25 
Rock, black, seamy; water-bearing 421-4231ft;'------ 12 
Rock, dark-red, medium-hard to soft---------------- I I 
Rock, black, soft; water-bearing 431-479,'Et--------- 4 5 
~~~k black dense-------------------------------- 6 

lN/13E-l8rh~. K. Melby. Altitude 421 ft. Drilled to 433 ft by 
Dorin Wilburn, 1952-53; deepened by Bert Clayton 6 Son, 1963. 
Casing: 8-in. diam to 67 ft; open hole 

Gravel and boulders----------------------------- 
Sandstone and blue clay------------------------- 
Basalt blue------------------------------------ 
Basalt, black and clay------------------------- 
Basalt, gray------------------------------------ 
Basalt, black, water-bearing---------------------- 
Basalt gray------------------------------------ 
Basalt, black, water-bearing---------------------- 
Basalt, gray------------------------------------ 
Basalt, black, hard------------------------------ 
Basalt, black porous--------------------------- 
Basalt, black, very hard-------------------------- 
Basalt, black broken---------------------------- 
Basalt, black hard----------------------------- 
Basalt, black, porous, and pyrites---------------- 
Basalt, black, hard------------------------------ 
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1X/13E-22abd. R. Renken. A l t i t ude  580 f t .  p r i l l e d  t o  350 E t  
by R .  J. St ra s se r  Dr i l l i ng  Co., 1946; deepened i n  1955. 
Casing: 10-in. diam t o  350 f t ;  open ho l e  

Boulders--------------------------------.----- 
Conglomerate, with brown binder---------------  
Sandstone, yellow----------------------------- 
Clay, yellow---------------------------------- 
Sandstone brown------------------------------ 
Conglomerate  yellow-------------------------- 
Rock, f a i r l y  soft----------------------------- 
Basalt ,  &.=ay, hard-----------------------  
Rock gray softer---------------------------- 
Rock gray hard------------------------------ 
Rock, very hard-------------------------------  
Clay, yellow---------------------------------- 
Rock, black, sof t - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Conglomerate, yellow-------------------------- 
Hard streak-----------------------------------  
Conglomerate, b lack,  soft---------------------  
Hard streak----------------------------------- 
Conglomerate, brown, sof t - - - - - - - - - - - - - - - - - - - - -  
Hard streak----------------------------------- 
Conglomerate, black, sof t - - - - - - - - - - - - - - - - - - - - -  
Rock, b lack,  soft----------------------------- 
Rock black harder---------------------------  
Rock, black, very hard------------------------ 
Basalt ,  black, hard--------------------------- 
Basal t  black and br------------------------ 
Rock, black----------------------------------- 
Basal t ,  black, sof t - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Basal t ,  black and gray,  hard------------------ 
Rock, gray, medium-hard----------------------- 
Basa l t ,  gray ,  medium-hard t o  very hard-------- 
Basal t ,  black and gray------------------------ 
Basalt  &.ray hard-- - - - - - - - - - - - - - - - - - - - - - - - - - -  
Rock black 
Rock, black, medium-hard---------------------- 

1~113~-22bbb .  Huntley. A l t i t ude  900 f t .  Dr i l l ed  by Ber t  
Clayton, L956. Casing: 8-in.  diam t o  20 f t ;  open hole  

So i l  and clay--------------------------------- 
Sandstone, brown and white--------------------  
Gravel cemented------------------------------ 
Sandstone, brown and white--------------------  
Gravel,  cemented------------------------------ 
Sandstone, white,  brown, black, and gray------ 
Clay, yellow----------------------------------  
Sandstone, brown and gray--------------------- 
Clay, gray------------------------------------  
Sandstone, b r m  and white-------------------- 
Gravel, cemented------------------------------  
Clay, gray------------------------------------ 
Sandstone, gray------------------------------- 
Clay yellow---------------------------------- 
Clay, b=------------------------------------  
Clay, yellow---------------------------------- 
Basalt---------------------------------------- 

1N/13E-22dbb. R. Anderson. A l t i t ude  630 f t .  Dr i l l ed  by 
G i lbe r t  Clayton Well D r i l l i n g ,  1976. Casing: 6 - in .  diam t o  
55 f t ;  perfora ted  35-54 f t  

lNj13E-22ddb. L. Polehn. A l t i t ude  760 f t .  Dr i l l ed  by Dorin 
Wilburn, 1955. Casing: 8- in .  diam t o  317 f t ;  open ho l e  

Thick- 
Mater ia ls  ness Depth 

( f e e t )  ( f e e t 1  

1 A /  13E-22ddb. --Continued 

Basalt ,  gray, hard-----------------.----------. 48 464 
msalt  black----------------------------------  39 503 
m s a l t ,  blue, hard----------------------------- 38 54 1 
Basa l t ,  brown, honeycombed; some water- - - - - - - - -  5 54 6 

black---------------------------------- 50 596 
msalt ,  blue, hard-----------------------------  52 648 
Basa l t ,  gray ,  ha rd ,  water-bearing-------------- 7 1 719 

lNf13E-26cca. E. Wilson. A l t i t u d e  1,330 f t .  Dr i l l ed  by 
G i lbe r t  Clayton Well D r i l l i n g ,  1976. Casing: 8- in .  diam t o  
72 f t ;  open ho l e  

S o i l ,  b=- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Clay, b=- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Clay, yellow-----------------------------------  
Sandstone, gray-------------------------------- 
Sandstone, g r ay ,  rocky-------------------------  
Gravel, cemented------------------------------- 
Sandstone, gray--------------------------------  
Sandstone, brown------------------------------- 
Sandstone, gray-------------------------------- 
Sandstone, brom rocky------------------------  
Sandstone, light-gray-------------------------- 
Sandstone, g r ay ,  rocky-------------------------  
Sandstone, gray-br--------------------------- 
Sandstone, brown------------------------------- 
Sandstone, gray-------------------------------- 
Sandstone, br-------------------------------- 
Rock and whi te  clay----------------------------  
Clay, yellow----------------------------------- 

lNj13E-32acal. M. Martin.  A l t i t u d e  1,200 f t .  Dr i l l ed  t o  
336 f t  by Dorin Wilburn i n  1946; deepened t o  368 f t  by 
G i lbe r t  Clayton Well D r i l l i n g  i n  1976. Casing: 8- in .  diam 
t o  44 f t ;  6 - in .  diam t o  244 f t ;  open hole  

Sandstone, hard--------------------------------  
Sandstone, soft-------------------------------- 
Sandstone, hard----------------------------:--- 
Rock, broken; some water----------------------- 
Soapstone clay----------------------------- 
Rock, broken-----------------------------------  
soapstone-------------------------------------- 
Basal t ,  hard ,  black----------------------------  
Clay, sticky----------------------------------- 
Rock, hard-------------------------------------  
Rock, broken----------------------------------- 
Clay, sticky----------------------------------- 
Rock broken----------------------------------- 
Soapstone and rock, caving--------------------- 
Soapstone--------------------------------------  
Shale ,  b lack and green------------------------- 
Basal t ,  black----------------------------------  
Basa l t ,  green---------------------------------- 
' & s a l t  broken--------------------------------- 
Shale green-----------------------------------  
Rock, b lack,  water-bearing--------------------- 
Rock, black, and sand---------------------- .---  
Basa l t ,  b lack,  broken, water-bearing-----------  
Rock, black, hard------------------------------  
Rock, black, porous---------------------------- 
Clay, green, sticky----------------------------  

Sandstone and c lay-- - - - - - - - - - - - - - - - - - - - - - - - - - -  316 316 
&salt, gray, hard---------------------------- 32 348 
clay b lue  dense-----------------------------  2 350 
Basa l t ,  black, and blue  clay------------------ 6 356 
msalt ,  gray, hard----------------------------  24 380 
Basa l t ,  b lack,  wi th  porous s t r e a k s ;  water- 

bearing------------------------------------- 36 416 
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lN113E-32aca2. M. Martin. A l t i t ude  1,209 f t .  Dri l led  by Dorin 
Wilburn, 1955. Casing: 6-in. diam t o  336.4 f t ,  8-in. diam t o  
255 f t ,  and 10-in. diam t o  20 f t ;  open hole  

Soil------------------------------------------- 
Sandstone, dense; water  a t  36 f t - - - - - - - - - - - - - - -  
Basalt gray coarse--------------------------- 
Basalt ,  b lue ,  coarse'--------------------------- 
Basalt, coarse--------------------------- 
Clay and rock---------------------------------- 
Rock, b lack,  and green sha l e ,  water-bearing---- 
Shale, green and black------------------------- 
Basal t ,  b lack,  hard---------------------------- 
Basal t ,  and clay------------------------ 
Clay, gravel ,  and rock,  dense------------------ 
Conglomerate, soapstone, black rock,  and 

shale ,  water-bearing------------------------- 
Basal t ,  b lack,  porous, and soapstone, water-  

bearing-------------------------------------- 
Soapstone and conglomerate; no water----------- 

1N/13E-32bcc. S. Skirving. A l t i t ude  1,167 f t .  Dr i l l ed  by Dorin 
Wilburn, ,1956. Casing: 8-in. diam t o  263 f t ;  open hole  

Gravel  and boulders---------------------------- 
Sandstone, brown------------------------------- 
C l a y ,  brm,  and sand-------------------------- 
Sandstone, brom------------------------------- 
u v a ,  br-, hard------------------------------ 
Lava, gray, coarse----------------------------- 
Lava, br-, fine------------------------------ 
Sandstone, brown, with s t r eaks  of clay--------- 
Lava, gray, coarse---------------.------------- 
Lava blue------------------------------------- 
Lava, b lack,  wi th  blue  c l ay  seams-------------- 
Lava, brown, with green c lay seams------------- 
Clay, br-, and rock-------------------------- 
Basalt, blue, hard----------------------------- 
Basal t ,  b lack,  water-bearing; a r t e s i a n  flow 

a t  471 ft------------------------------------  
Basal t ,  gray, hard------------.---------------- 
Basal t ,  black, f r ac tu red ;  l a rge  flow of water-- 

1N113E-33cbc. Ca r t e r  & F o r t i n  Orchards. A l t i t ude  1,050 f t .  
Dri l led  by Dorin Wilburn, 1960. Casing: 8- in .  d i m  to  185 
f t ,  6-in. diam t o  775 f t ;  open hole  

S o i l  and boulders------------------------------ 
Sandstone-------------------------------------- 
Clay, blue-----------------------------.------- 
Rock, gray, and b lue  clay---------------------- 
Rock, gray, coarse----------------------------- 
Rock, black, and blue clay--------------------- 
Clay blue------------------------------------- 
Rock, black, and clay-------------------------- 
Rock shale--------------------------------- 
Rock black------------------------------------ 
Basalt ,  green, dense--------------------------- 
Basa l t ,  gray and b lue ,  hard-------------------- 
Rock, black and c l ay ;  t r i c k l e  of water over 

top a t  268 ft-------------------------------- 
Basal t ,  b lue ,  hard----------------------------- 
Basal t ,  black, coarse ,  water-bearing----------- 
Basalt  blue hard----------------------------- 
Basal t ,  black, broken, s o f t ,  water-bearing----- 
Basal t ,  black---------------------------------- 
Basalt  blue hard----------------------------- 
Basal t ,  black, and some c l ay ,  water-bearing---- 
Basalt ,  blue, hard----------------------------- 
Basal t ,  gray,  hard----------------------------- 
Basal t ,  b lack,  varying t ex tu re s ,  water-bearing- 
Basalt ,  b lue ,  hard----------------------------- 
Basal t ,  black, varying textures---------------- 
Boulders, c l ay ,  soapstone, and sha l e ,  water- 

bearing-------------------------------------- 
Basalt ,  b lue ,  hard----------------------------- 
Basal t ,  gray,  hard; f r ac tu red  793-795 f t ;  

increased water flow------------------------- 
Basal t ,  gray, hard; f r ac tu red  848-853 f t ;  

increased water flar------------------------- 

Thick- 
Na te r i a l s  ness Depth 

( f e e t )  ( f e e t )  

1N/13E-36bbb. H. Ketchum. Al t i t ude  795 f t .  Dri l led  by Bert 
Clayton & Son, 1964. Casing: 8-in. diam t o  81k f t  (or t o  
204 f t ? )  

S o i l ,  
Grave 
Rock, 
Rock, 
Rock, 
Rock, 
Rock, 
Rock, 
Rock, 
Rock, 
Rock, 
Rock, 
Rock, 
Rock, 
Rock, 
Rock, 
Rock, 
Rock, 

b lack,  and rocks------------------------- 
I - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
black broken---------------------------- 
broken and decomposed-------------------- 
red  and black,  with clay----------------- 
red, and porous-------------------------- 
red and black---------------------------- 
black----.-------------------------------- 
b lack,  broken, porous, decomposed-------- 
gray-green, broken, porous--------------- 
decomposed, with yellow clay------------- 
black, gray, and brown------------------- 
black, porous---------------------------- 
black, with whi t ish  crys ta ls- - - - - - - - - - - - -  

dark-gray------------------------------.- 

gray,  porous, with whi te  quar tz  c r y s t a l s -  
with py r i t e s  of i r o n ;  water-bearing------ 

1N114E-27cddl. V .  Harth. A l t i t ude  990 f t .  Dr i l l ed  by 
Gi lbe r t  Clayton Well Dr i l l i ng ,  1977. Casing: 10-in. diam 
t o  98 f t ;  open hole 

S o i l  and c l a y ,  l ight-br----------------------  
Clay, brown------------------------------------ 
Sandstone, gray-------------------------------- 
Gravel,  large-s ized,  bonded-------------------- 
Rock, gray broken----------------------------- 
Rock, gray-------------------------------------  
Rock, red and black, porous-------------------- 
Rock, r ed ,  porous------------------------------ 
Rock brown------------------------------------ 
Rock, gray, hard------------------------------- 
Rock, with yellow and whi te  clay------------:-- 
Rock, decomposed------------------------------- 
Rock, gray,  with yellow clay--- - - - - - - - - - - - - - - - -  
Rock gray porous----------------------------- 
Rock, black------------------------------------ 
Rock, gray, hard------------------------------- 
Rock, porous, and green clay------------------- 
Rock, red------------------------------ 
Rock, gray----------------------------- 

2N/8E-5dab. U.S. Fo res t  Service  Columbia Gorge Ranger 
S t a t ion .  Dri l led  by S t e i r m n  Bros . ,  1963. Casing: 6-in. 
diam t o  177 f t ;  perfora ted a t  75 f t  and from 158 t o  173 f t  

C l a y ,  white,  soft------------------------------ 
Boulders--------------------------------------- 
Congl',",erste, yellau--------------------------- 
Tuff ,  blue, hard and soft---------------------- 
Tuff------------------------------------------- 
Shale, gray, sandy, hard----------------------- 
Sandstone, bl~ish-~ra~------------------------- 
Tuff,  bluish-gray, with quar tz  crystals-------- 
Tuff ,  gray, hard and soft---------------------- 
Shale, bluish-gray, soft----------------------- 
Tuff ,  b lue ,  wi th  brown specks------------------ 
Tuff ,  and gray--------------------------- 

2Nj8E-6dad. City of Cascade Locks. A l t i t ude  120 f t .  Dr i l l ed  
by R. J .  S t r a s se r  D r i l l i n g  Co., 1969. Casing: 8- in .  diam 
t o  104 f t ;  perforated 75-100 f t  

S i l t ,  sandy----------------------------------- 2 2 
Gravel and boulders---------------------------- 5 7 
Sand, g rave l ,  boulders,  and some clay--- - - - - - - -  19 26 
sand and gravel-------------------------------- 14 40 
sand, loose, and gravel------------------------ 64 104 
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2NI9E4aad. S t a t e  of Oregon Parks Division. Dr i l l ed  by 
Crawford Well D r i l l i n g ,  1973. Casing: 6-in.  diam t o  78% f t ,  
5-in.  diem t o  275 f t ;  perfora ted  117-275 f t  

I 

Fill-------------------------------------------  1 1 
Clay, congl-rate, brown---------------------- 29 30 
Rock, b lack,  medim-hard- - - - - - - - - - - - - - - - - - - - - - -  30 60 
Rock, green, hard------------------------------ 47 107 
 ROC^, gray, medium-hard------------------------ 2 109 
Rock, green and black,  medium-hard------------- 4 113 
Rock, black, wi th  brown rock seams------------- 27 140 
 ROC^, gray, medium-hard------------------------ 9 149 
Rock, black, with s t r i p s  of hard crys ta l - - - - - - -  46 195 
Rock, gray, medium-hard, with s t r i p s  of 

crystal-------------------------------------- 13  208 
Rock, b lack,  hard------------------------------ 10 218 
Sand, gray,  coarse,  hard----------------------- 12  230 
R O C ~ ,  black, hard------------------------------ 11 24 1 
Sand, gray, coarse ,  hard----------------------- 11 252 
 ROC^, gray, hard-------------------------------  6 2 58 
Sand gray coarse  hard----------------------- 13  271 
 ROC^, black, hard------------------------------ 4 275 

2NI10E-4dbb. D. Dexter. A l t i t ude  782 f t .  Dr i l l ed  t o  60 f t  by 
R. J. St ra s se r  D r i l l i n g  Co. i n  1964; deepened t o  111 f t  by 
Richard J. Murray i n  1979. Casing: 6-in.  diam t o  60 f t ;  
perfora ted  47-60 f t  

Soil------------------------------------------- 
Clay and boulders------------------------------  
Lava, gray and br---------------------------- 
Cinder-, red-----------------------------------  
Lava, gray and brovn--------------------------- 
Lava, porous----------------------------- 
R0&, gray, hard------------------------------- 
Rock, red and black,  porous, water-bearing----- 
Rock, gray, hard------------------------------- 
Basal t ,  ve s i cu l a r ,  water-bearing---------------  

2N/lOE-8aca. R. Winslow. Al t i t ude  1,100 f t .  Dr i l l ed  by 
Gi lber t  Clayton Well D r i l l i n g ,  1978. Casing: 6-in.  diam t o  
21 f t ;  open ho l e  

2N/10E-8adc. F. V i t t o r i a .  A l t i t ude  1,060 g t .  D r i l l e d  by 
G i lbe r t  Clayton Well Dr i l l i ng ,  1978. Casing: 6- in .  diam t o  
21 f t ;  open ho l e  

Clay, red-------------------------------------- 
Basalt ,  fractured------------------------------  
Clay, brown, and 
Basal t ,  hard----------------------------------- 
Basalt fractured------------------------------ 
Clay, red-------------------------------------- 

'C l ay ,  brown, and s i l t - - - - - - - - - - - - - - - - - - - - - - - - - -  
Basalt ,  hard----------------------------------- 
Basal t ,  f r ac tu red ,  and volcanic  ash------------  
Basalt----------------------------------------- 
Basalt fractured------------------------------  

2NllOE-9dab. R. Sohler.  A l t i t ude  860 f t .  Dr i l l ed  by Mar ine l l i  
Dr i l l i ng  Co., 1978. Casing: 6- in .  diam t o  59 f t ;  open hole  

Clay and boulders ,  brown-----------------------  
Clay, br------------------------------------- 
Sandstone-------------------------------------- 
Clay and boulder-, brown----------------------- 
Basal t ,  brown, hard----------------------------  
Basal t ,  gray; some fractures-------------------  
Cinders, red----------------------------------- 
Basalt, br-, hard----------------------------  
Sandstone, brown, water-bearing----------------  
Sandstone, gray-- . - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Basalt  brown hard---------------------------- 

- 

Thick- 
Mater ia ls  ness  Depth 

( f e e t )  ( f e e t )  

2Nl10E-13cac. M. Walton. A l t i t ude  630 f t .  Dr i l led  by Ralph 
Turner D r i l l i n g  C o . ,  1968. Casing: 8- in .  diam t o  75 f t ;  
open hole  

Soil-----.-------------------------------------- 
Clay, dark-brown-------------------.----.--.---- 
Clay, light-brown------------------------------- 
Clay, b lue  and sand--------------- .----------- .  
Gravel cemented-------------------------------- 
Basalt ,  b lue ,  hard-- - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Basal t ,  gray, hard------------------------------ 
Rock, l i gh t - r ed ,  hard-- - - - - - - - - - - - - - - - - - - - - - - - - -  
Rock, hard-------------------------------- 
Rock, red and gray, hard---------- .-------------  
Rock, *,-ay, hard-------------------------------- 
Rock, gray,  wi th  d i r t  seams---------------------  
Rock, medium-gray------------------------------- 
Lava = ~ ~ k - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Rock medium-gray------------------------------- 

2NI10E-13dca. Diamond F r u i t  Growers. A l t i t ude  650 f t .  Dr i l l ed  
by Haakon Bottner D r i l l i n g  Co., 1955. Casing: 10-in.  diam 
t o  115 f t .  8- in .  diam 110-160 f t ;  perfora ted  115-155 f t  

Clay,  gray------------------------ .--- .--- .-----  
Sand yellow------------------------------------ 
Sand gray------- .------------------------------  
Sand and c l a y ,  gray and brown------------------- 
Clqy, b lue-- - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - -  
Gravel-----------------------------------------. 
Clay gray---.---.----.------------------------- 
Gravel------------------------------------------ 
Rock, broken, water-bear ing-- - - - - - - - - - - - - - - - - - - -  
Basa l t ,  gray, soft------------------------------ 
Basal t ,  b lack,  with c r ev i ce s ;  water-beering----- 

2N/10E-15cca. Hood River County Road Department. A l t i t ude  
490 f t .  Dr i l l ed  by Haakon Bot tner  D r i l l i n g  Co., 1963. 
Casing: 8- in .  diam t o  39 f t .  6- in .  diam 33-52 f t  

soi1--------------------------------------------- 4 4 
Boulders,  l a r g e ,  and f i n e  sand------------------- 35 39 
~ ~ ~ ~ ~ 1 ,  water-bearing-------- .-------------------  14 53 

2N/lOE-l9aaa. R. Kobayashi. A l t i t ude  1,480 f t .  Dr i l l ed  by 
Richard J .  Murray, 1976. Casing: 6- in .  diam t o  140 i t ;  
open ho l e  

soi1--------------------------------------------- 5 5 
c l a y ,  r edd i sh -b rown- - - - - - - - - - - - - - - - - - - - - - - - - - -  47 52 
sandstone, lavender------------------------------ 6 58 
c l a y ,  ~ ~ d d i ~ h - b ~ ~ ~ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  52 110 
Sandstone, brown, water-bearing------------------  50 160 

2NllOE-26dbd. Duckwall & Pooley, I nc .  Dr i l l ed  by S t r aye r  
D r i l l i n g ,  1958. Casing: 8- in .  diam t o  41 f t ,  6- in .  diam 

' t o  262 f t ;  open end 
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2NIllE-lcbc. C i ty  of Mosier. A l t i t ude  135 f t .  Dr i l l ed  i n  1931; 
d r i l l e r  unknown. Casing: 10-in. diam t o  72 f t ;  open hole  

S o i l  and alluvium; water i n  lower part---------  35 35 
msalt, f a i r l y  hard---------------------------- 15 50 
Basal t ,  crumbly, water-bearing-----------------  8 58 
msalt, f a i r l y  hard---------------------------- 11 69 
Basa l t ,  b lack,  very  hard------=----------------  70 139 
Basa l t ,  porous, water-bearing------------------ 8 14 7 
& s a l t ,  hard---------------.------------------- 2 lL9 

2NIllE-2dad. C i ty  of Mosier. A l t i t ude  148 f t .  Dr i l l ed  by R. J. 
S t r a s s e r  D r i l l i n g  Co., 1952. Casing: 10-in.  diam t o  4 1  f t ;  
open hole  

Soil-.-------.--------------------------------- 
Rock, f r ac tu red ,  and soil---------------------- 
Gravel,  cemented, and boulders-----------------  
Basal t ,  b lack,  medium-hard ---- -- ----- - ---- - ---- 
Basal t ,  gray ,  hard-----------------------------  
Shale------------------------------------------ 
Basal t ,  black; some water---------------------- 
Basalt ,  gray, hard-----------------*----------- 
Basa l t ,  b l ack ,  f r a c t u r e d ,  water-bearing--------  
Basal t ,  gray, hard----------------------------- 
Basa l t ,  b lack,  p o r m s ,  water-bearing----------- 
Clay, blue------------------------------------- 

2NfllE-2ddb. Mosier Mobile Manor. A l t i t ude  180 f t .  Dr i l l ed  by 
Richard J. Murray, 1975. Casing: 8-in.  d i m  t o  95 f t ;  open 
hole  

Ro& fractured-------------------------------- 75 75 
c l a y ,  tan-------------------------------------- 15 90 
Clay, green------------------------------------ 3 93 
Basa l t ,  gray ,  water-bearing--------------------  67 160 
Claystone, water-bearing----------------------- 3 163 
Basa l t ,  gray, water-bearing--------------------  12 175 

2N/ l l~ -12aad .  M. Troxel. A l t i t ude  375 it .  Dr i l l ed  by owner, 
1974. Casing: 8- in .  diam t o  174 f t ,  6-in. diam t o  438 f t ;  
open hole  

Sand, lighf-brown------------------------------ 
Clay, l igh t -b rom-- - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Congl-rate----------------------------------- 
Clay, gray-------------------------------------  
Basal t ,  hard----------------------------- 
Clay, br------------------------------------- 
Basalt ,  gray, hard----------------------------- 
Sand, yellow, f i n e ,  water-bearing-------------- 
Clay, light-gray------------------------------- 
Basa l t ,  b lue  and g ray ,  hard-------------------- 
&,salt gray-----------------------*----------- 
Claystone, green, water-bearing---------------- 
Basal t ,  gray, s o f t ,  water-bearing--------------  
Claystone, green and gray---------------------- 
Rock, black and green,  sof t - - - - - - - - - - - - - - - - - - - -  
Basalt gray hard----------------------------- 
Basa l t ,  gray ,  water-bearing--------------------  
Basalt ,  gray, hard----------------------------- 
Claystone, dark-green, water-bearing-----------  
Basal t ,  gray hard----------------------------- 
Sco r i a ,  b lack,  water-bearing-------------------- 
Basal t ,  gray ,  water-bearing-------------------- 

2NlllE-12abd. C i ty  of Mosier. A l t i t u d e  235 f t .  Dr i l l ed  t o  340 
f t  by R. J .  S t r a s s e r  D r i l l i n g  Co. i n  1971, deepened t o  404 f t  
i n  1973; open ho l e  

Soil------------------------------------------- 
Clay, br------------------------------------- 

Clay, sandy, and boulders---------------------- 
Basalt  brown fractured-----------.----------- 
Basal t ,  gray ,  rnedim-hard---------------------- 
Basalt ,  gray, hard----------------------------- 
Basal t ,  gray, fractured------------------------ 
Basalt ,  l i gh t -g ray ,  hard----------------------- 
Basal t ,  brown and gray,  medium-hard------------ 
Cinders, brown--------------------------------- 
Sand, g r ay ,  packed-----------------------------  

Clay, b 
Basa l t ,  
Basal t ,  
Basal t ,  
Basal t ,  
Basal t ,  
Basa1.t , 
Basal t ,  
Basal t ,  
Basa1.t. 
Basa l t ,  
Basal t ,  
Basa l t ,  
Basa l t ,  
Basa l t ,  

lue------------------------------------- 
dark-gray------------------------------  
gray,  fractured------------------------ 
gmy ,  hard---------------------------.- 

fractured------------------------ 
hardq--------------------------- .  

g r ay ,  porous--------------------------- 
gray,  rnedium-had----------------------  
gray ,  hard----------------------------- 

cracked------------------------- 
gray,  gray,  hard----------------------- 
gray,  fractured-*---------------------- 
gray, hard----------*------------------ 
gray, cracked----------------;---------- 
gray,  hard----------------------------- 

2NlllE-14cbd. D. Huskey. A l t i t ude  1,050 it. Dr i l l ed  by 
Mar ine l l i  D r i l l i n g  Co., 1978. Casing: 6-in: diam t o  90 f t ,  
5- in .  d i m  t o  120 f t ;  perfora ted  90-120 f t  

C l a y  and sand----------------------------------  2 1 2 1 
clay-------------------------------------------- 11 32 
Clay, sand, g r ave l ,  and boulders---------------  36 68 
sandstone, gray-------------------------------- 3 71 
Sandstone, brawn, water-bearing---------------- 44 115 
Gravel,  consol idated ,  water-bearing------------ 8 123 
Clay, sand, and g rave l ,  water-bearing----------  17 140 

2NIllE-20bbb. E. Glaser.  A l t i t ude  1,140 f t .  Dr i l l ed  by 
Murray Well D r i l l i n g ,  Inc . ,  1979. Casing: 6-in.  diam t o  
340 f t ;  open ho l e  

S o i l  and f r ac tu red  basalt---------------------- 90 90 
Basal t ,  br-, fractured----------------------- 240 330 
& s a l t ,  g r ay ,  water-bearing--------------------  255 585 

2Nl12E-7aec. V. Root. A l t i t u d e  680 f t .  Dr i l l ed  by a m e r  i n  
1944. Reconditioned i n  1973 from 240-427 f t  by Ron Edge11 
Pump & W e l l  Dr i l l i ng .  Casing: 8- in .  diam t o  237 f t ,  6- in .  
diam 237-431 f t ;  open ho l e  

Sandstone, soft-------------------------------- 
Clay------------------------------------------- 
Sandstone, s o f t ,  water-bearing----------------- 
Clay, gray-------------------------------------  
Clay, reddish---------------------------------- 
C l a y ,  soft------------------------------------- 
Clay, blue------------------------------------- 
Clay, y e l l m ,  sandy---------------------------- 
Basalt ,  dark-gray, hard------------------------ 
U s a l t ,  b lack,  v e s i c u l a r ,  weter-bear ing-- - - - - - -  

2N/12E-7ada. A. Francois.  A l t i t u d e  710 f t .  Dr i l l ed  by Ber t  
Clayton, 1960. Casing: 8-in.  diam t o  272 i t ; - o p e n  ho l e  

S o i l  brown------------------------------------ 
Sandstone, gray-------------------------------- 
Boulders, red and blue------------------------- 
Clay, ye l low,  jo in ted-- - - - - - - - - - - - - - - - - - - - - - - - -  
Sandstone, gray,  wi th  red  and b lue  boulders---- 
Clay, b lue ,  jointed----------------------------  
Sandstone, brown; t r i c k l e  of water  a t  130 f t - - -  
Clay, yellow, sandy----------------------------  
Sandstone, brown------------------------------- 
Clay, b lu ish-gray,  sandy----------------------- 
Rock, brown, b lack,  and red-------------------- 
Clay, green,  and porous b lack rock------------- 
Rock, black--------------------------------.--- 
Rock, gray, hard------------------------------- 
Rock, gray, sof t - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Rock, bluish-gray------------------------------ 
Rock, gray-------------------------------------  
Rock, black, porous, and p y r i t e  iron----------- 
Rock, dark-gray, hard-- - - - - - - - - - - - - - - - - - - - - - - - -  
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2N112E-7bda. V. Root. A l t i t ude  595 f t .  Dr i l l ed  by Grant C. 2NI12E-16dcd. K. Johnson. A l t i t ude  1,280 i t .  Dr i l l ed  by 
Robbins, 1979. Casing: 12-in. diam t o  38 f t ,  10-in. diam t o  Mar ine l l i  D r i l l i n g  Co., 1979. Casing: 10-in.  diam t o  29 
260 f t ;  open hole  f t ;  open ho l e .  

Sandstone, light-br-------------------------- 
Sandstone, light-gray-------------------------- 
Sandstone, light-brown------------------------- 
Sand, l ight-gray-------------------------------  
Clay, light-brm------------------------------ 
Sandstone, light-brcrwn------------------------- 
Clay, light-gray------------------------------- 
Sandstone, l ight-gray--------------------------  
Gravel %- in ,  d i a m - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Clay, wi th  f ine  gravel------------------------- 
Sandstone, gray-------------------------------- 
Basa l t ,  black, hard---------------------------- 
Basal t ,  porous, f r ac tu red ,  water-bearing-------  

2 ~ 1 1 2 ~ - 8 a d c .  T. Sherrard. A l t i t u d e  930 it. Dr i l l ed  by Murray 
Well Dr i l l i ng  Co., 1976. Casing: 6-in.  diem t o  18 f t ;  open 
hole  

Soil------------------------------------------- 
sandstone-------------------------------------- 
sandstone, salmon color------------------------ 
Sandstone, gray--------------------------------  
Sandstone, yellow------------------------------ 
Sandstone mn--------------------------------- 
Clay, white------------------------------------ 
Sandstone gray--------------------------------  
Basal t ,  black---------------------------------- 
Basal t ,  gray, hard----------------------------- 
Basa l t ,  black, water-bearing------------------- 
Basal t ,  fractured------------------------------  
Sandstone, brown------------------------------- 
Basal t ,  gray----------------------------------- 
Basal t ,  br-, water-bearing------------------- 
Basal t ,  gray, hard----------------------------- 

2N/12~-Bcba. D. Harmon. A l t i t u d e  690 f t .  D r i l l e d  by G i lbe r t  
Clayton Well Dri l l ing,  1977. Casing: 8411. diam t o  60 i t;  
open hole  

c l a y ,  gray------------------------------------- 
Sandstone, gray-------------------------------- 
Clay, yellor, sandy--;------------------------- 
Clay, green, sandy----------------------------- 
sandstone, gray-------------------------------- 
Rock, gray------------------------------------- 
Rock, porous, w i th  brown spots----------------- 
Rock, gray------------------------------------- 
Rock, brm------------------------------------ 
Rock, porous----------------------------------- 

2 ~ 1 1 2 ~ - l l a b d .  Mrs. H. Brown. A l t i t ude  158 f t .  Dr i l l ed  by 
Bert Clayton & Son, 1968. Casing: 6-in.  diam t o  38 f t ;  open 
hole  

sand and rocks--------------------------------- 14 14 
 ROC^, gray, fractured-------------------------- 18 32 
 ROC^, gray------------------------------------- 15 4 7 
R,,c~, black------------------------------------ 58 105 
 ROC^, gray, with pyrites----------------------- 11 116 
Rock, gray, f r ac tu red ,  water-bearing-----------  4 120 

2N/12E-16bcd. Thody. A l t i t ude  1,250 it. Dr i l l ed  by Murray 
Well D r i l l i n g  Co., 1976. Casing: 6-in.  diam t o  18 f t ;  open 
hole 

Soil------------------------------------------- 2 2 
Clay, br------------------------------------- 35 37 
c l a y ,  15 52 
sandstone, tan-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  13 65 
Clay, 20 8 5 
sandstone, gray-------------------------------- 273 358 
~ ~ ~ a l t  gray----------------------------------- 195 553 
Basa l t ,  b r o w ,  water-bear ing-- - - - - - - - - - - - - - - - - -  18 571 
msalt ,  gray-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  66 637 
Basa l t ,  brown, water-bearing------------------- 5 642 

Clay, brown with cobbles . . . . . . . . . . . . . . . . . . . . . .  
Clay white and black-------------------------- 
Basalt  gray hard . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Sandstone, brown--------------------..--------- 
Basalt  gray hard---------- . .-----------------  
Sandstone, gray-------------------------------- 
Basalt  gray hard----------------------------- 
Lava, hard ,  f r ac tu red ,  water-bearing-----------  
Basal t ,  gray hard-------- .-------- .-----------  
Sandstone, brown, water-bear ing-- - - - - - - - - - - - - - -  
Lava, f r a c t u r e d ,  water-bearing-----------------  
Basal t ,  gray, hard----------------------------- 
Sandstone, brown, hard ,  water-bear ing-- - - - - - - - -  
Conglomerate, water-bear ing-- - - - - - - - - - - - - - - - - - -  
Basalt  gray hard----------------------------- 
Basal t  gray fractured------------------------ 
Basal t ,  gray, hard----------------------------- 

2Nl12E-18bbd. P. Brooks. A l t i t ude  660 it. Dr i l l ed  by Murray 
Well D r i l l i n g  Co., 1978. Casing: 8- in .  diam t o  139 f t ;  
open hole  

Soil------------------------------------------- 
Sand------------------------------------------- 
Sandsfone, tan--------------------------------- 
Cobbles----------------------------------------  
Clay,  gray-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
sandstone, gray-------------------------------- 
Basa l t ,  gray ,  water-bearing-------------------- 
Rock, gray and green, water-bearing------------  
Basa l t ,  gray ,  ve s i cu l a r ,  water-bearing---------  

2N/12E-22acc. S. Nagel. A l t i t ude  1,720 it. Dr i l l ed  t o  205 
f t  by Murray Well D r i l l i n g  Co. i n  1975; deepened t o  230 f t  
i n  1976. Casing: 6- in .  diam t o  23 f t ;  open hole  

.oil---  
Basa l t ,  
Basa l t ,  
Basal t ,  
Basal t ,  
Basal t ,  
Basa l t ,  
Basal t ,  
Basalt .  
Basa l t ,  

gray---------------------.------------- 
black and gray------------------------- 
g r ay ,  w i th  green c l a y  seams------------ 
brown and maroon, water-bearing-------- 

2N/lZE-22bbd. R. E x r a y .  A l t i t ude  1,490 f t .  Dr i l l ed  by 
Murray Well D r i l l i n g ,  I nc . ,  1979. Casing: 6-in. diam t o  
78 f t ;  open ho l e  

soil------------------------------------------- 6 6 
Rock, brown, fractured-------------------------  4 3 49 
sand, yellar----------------------------------- 24 73 
Basal t ,  g r ay ,  hard ,  water-bearing-------------- 257 330 
Void water-bearing---------------------------  7 337 
~ a s a l t ,  gray-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  8 345 

2N112E-22bca. Seven Mile H i l l  Es t a t e s .  A l t i t ude  1,475 it. 
Dr i l l ed  by Murray Well D r i l l i n g  Co., 1975. Casing: 8 - in .  
diam t o  28 f t ;  open hole  

Soil------------------------------------------- 
Basa l t ,  brown, water-bearing-------------------  
Basal t  gray-'--------------------------------- 
Basalt ,  black----------------------------------  
Basal t ,  gray----------------------------------- 
Basal t ,  black----------------------------I------ 
Basal t ,  gray, hard----------------------------- 
Basa l t ,  b lack,  water-bearing-------------------  
Basalt  gray----------------------------------- 
Claystone, green,  water-bearing---------------- 
Basa l t ,  g r ay ,  water-bearing-------------------- 
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2NI12E-22dbc2. M. McCall. A l t i t ude  1,675 f t .  Dri l led  by 
h r r a y  Well Dr i l l i ng  Co., 1976. Casing: 6-in. diam t o  38 f t ;  
open hole  

So i l ' and  cobbles------------------------------- 6 6 
Basal t ,  brow, fractured----------------------- 14 20 
& s a l t ,  bram---------------------------------- 4 5 65 
Basal t ,  gray----------------------------------- 103 168 
Basal t ,  b lack,  water-bearing------------------- 12 180 
m s a l t  gray----------------------------------- 30 2 10 
Basal t ,  black---------------------------------- 15 225 

Sandstone, br-, silty------------------------ 
Sandstone, brown------------------------------- 
Sandstone, gray-------------------------------- 
C l a y ,  light-brm------------------------------ 
Sandstone, gray,  coarse------------------------ 
Sandstone, gray,  medium------------------------ 
Sandstone, brown------------------------------- 
Sandstone, light-gray-------------------------- 
Sandstone br-------------------------------- 

2N112E-22ddd. B.  Ferguson. A l t i t ude  1,760 f t .  Dri l led  by Harry 2N/13E-17baal. Tooley Water D i s t r i c t .  A l t i t ude  100 f t .  
Douthit  Well Drilling, 1979. Casing: 8 - in .  diam t o  19 f t ,  Dr i l l ed  by Bert Clayton & Son, 1963. Casing: 8-in. diam 
5-in. diam t o  195 f t ;  perfora ted 175-195 f t  t o  32 f t ;  perfora ted 27-32 f t  

Soil------------------------------------------- 
Sandstone, br-, firm------------------------- 
Clay, l ight-brown, soft------------------------ 
Basal t ,  black, hard---------------------------- 
Basal t ,  greenish ,  s o f t ,  with clay-------------- 
Basal t ,  dark-gray, hard------------------------ 
Basal t ,  black and r ed ,  fractured--------------- 
Basal t ,  black, hard---------------------------- 

2N112E-25ddc. E. Ruck. A l t i t ude  520 f t .  D r i l  
Wilburn, 1939. Casing: 8 - in .  diam t o  30 f t ;  

Soil------------------------------------------- 
Sandstone, varying t ex tu re s  and co lo r s ,  water 

seep st 138 ft------------------------------- 
Basal t ,  dense---------------------------------- 
Basal t  and b lue  shale ,  i n  streaks-------------- 
Sandstone, fine-------------------------------- 
Sandstone, coarse ,  water-bearing--------------- 
Sandstone, water-bearing----------------------- 
Sandstone, hard-------------------------------- 
Shale, blue------------------------------------ 
Shale, brom----------------------------------- 
Shale ,  braurn, wi th  s t r eaks  of soapstone-------- 
Shale, black, w i th  s t reaka of sand------------- 
Shale, b lue ,  wi th  s t r eaks  of sand-------------- 

led by Dor 
open hole 

6 sand------------------------------------------- 4 4 
12 Boulders, -ll-------------------------------- 6 10 
22 travel, cemented------------------------------- 19 29 

113 travel, water-bearing-------------------------- 3 32 
14 5 
180 
188 2N113E-17dad. me Dalles  Country Club. A l t i t ude  220 E t .  
195 Dr i l l ed  by R. J . , S t r a s s e r  Dr i l l i ng  Co., 1972. Casing: 

12-in. diam t o  45 f t ;  open end 

2N112E-36cad. H. Douthit. A l t i t ude  525 f t .  Date and d r i l l e r  
of old we l l  unknown; deepened t o  302 f t  by Dorin Wilburn 
i n  1965. No casing 

Old wel l ;  no record---------------------------- 140 140 
Sandstone dense------------------------------- 78 218 
clay brm------------------------------------ 13 231 
Clay, brown, and s t r eaks  of sandstone---------- 42 273 
Sandstone, wi th  s t r eaks  of water-bearing 

gravel--------------------------------------- 28 301 
Sandstone, dense------------------------------- 1 302 

2N112E-36ddb. C. Buster. A l t i t ude  880 f t .  Dri l led  by Gi lbe r t  
Clayton Well Dr i l l i ng .  1973. Casing: 8-in. diam t o  107 f t ;  
open hole  

So i l ,  black------------------------------------ 
Clay, rocky------------------------------------ 
Boulders and c l a y ,  bonded---------------------- 
Clay, br-, rocky----------------------------- 
Clay, yellow; some seepage--------------------- 
Clay green------------------------------------ 
Clay, broum------------------------------------ 
Sand and gravel loose------------------------- 
Sandstone, gray-------------------------------- 
Sandstone, brown------------------------------- 
Sandstone, rusty-brown, rocky------------------ 
Sandstone, black, rocky------------------------ 
Sandstone, brown------------------------------- 
Sandstone, gray-------------------------------- 
Sandstone, brown, silty------------------------ 
Sandstone, gray, rocky------------------------- 
Sandstone, bram------------------------------- 
Sandstone, gray, rocky------------------------- 
Sandstone, gray, sandy------------------------- 
Sandstone, gray-------------------------------- 
Sandstone, l ight-brown, silty------------------ 
Sandstone, rusty-brown, silty------------------ 
Sandstone, bravn------------------------------- 

Soil------------------------------------------- 
Sand, gray,  dry-------------------------------- 
Basalt, gray, hard----------------------------- 
Basalt ,  fractured------------------------ 
Basalt ,  gray, hard----------------------------- 
Basalt ,  fractured------------------------------ 
Basalt ,  gray, hard----------------------------- 
Basalt ,  fracrned------------------------  
Basalt, gray, hard----------------------------- 
Basalt, gray, porous--------------------------- 
Basalt ,  gray,  hard----------------------------- 
Sandstone-------------------------------------- 
Clay, blue------------------------------------- 
Basalt, gray, hard----------------------------- 
Basal t ,  gray, porous--------------------------- 
Basalt, gray, hard----------------------------- 

2N/13'@-28cbc. Martin Marie t ta  Aluminum, Inc. A l t i t ude  144 
f t .  Dr i l l ed  by R. J. S t r a s s e r  D r i l l i n g  Co.. 1957. Casing: 
20-in. diam t o  220 f t ;  open hole  

Soil------------------------------------------- 
Rock ledge,  sloping. hard---------------------- 
Rock, gray, hard------------------------------- 
Rock broken----------------------------------- 
Rock, =ray, hard------------------------------- 
Rock, grayish-black and whi te ,  hard------------ 
Rock, decomposed------------------------------- 
Rock, gray, very hard-------------------------- 
Rock, gray,  hard, coarse-textured-------------- 
Rock, hard-------------------------- 
Rock, b lack,  rough, mediumhard---------------- 
Rock, hard------------------------------- 
Rock, black, rough, medilnn-hard---------------- 
Rock, gray, hard------------------------------- 
Shale, blue------------------------------------ 
Conglomerate---------------------------------"- 
Rock, brown, medirrm-hard----------------------- 
Rock, hard------------------------------- 
Rock, b lack,  porous, water-bearing------------- 
Rock, brown, harder ,  water-bear id-- - - - - - - - - - - -  
Rock, b lack,  porous, water-bearing------------- 
Rock, black, rough----------------------------- 
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2N113E-28cdb. Martin Marie t ta  Alumimnn, Inc .  A l t i t ude  138 Et. 2N114E-31dcc. Bonneville Pouer Administration. A l t i t ude  495 
Dr i l l ed  by A. M. Jannsen Dr i l l i ng  Co., 1957. Casing: 10-in. f t .  Dri l led  by Gus Jarmsen, 1954. Casing: 10- in .  diam to  
diam t o  223 f t ;  open hole  308% f t ,  8- in .  diam 304-700 f t ;  perfora ted 560-700 f t  

Fill------------------------------------------- 
Basalt ,  fractured------------------------*----- 
Basalt ,  hard----------------------------------- 
Rock and clay, soft---------------------------- 
Basalt ,  black---------------------------------- 
Basal t ,  hard----------------------------------- 
Basalt ,  weathered------------------------------ 
Basal t ,  gray, hard----------------------------- 
Basal t ,  gray, with c l e a r  quartz---------------- 
Basal t ,  gray, hard----------------------------- 
Basalt gray porous-----*--------------------- 
Basalt, gray, bard-------------------*--------- 
Basalt ,  gray, porous--------------------------- 
C o a l  o r  peat---------..----.-------------------- 
C l a y ,  gray------------------------------------- 
Clay, with small-sized gravel------------------ 
Clay, brown, and rock-------------------------- 
Rock------------------------------------------- 
Basalt, gray, hard----------------------------- 
Basal t ,  porous, wlth hard and s o f t  layers------ 
Basal t ,  gray, s l i g h t l y  porous------------------ 
Rock, f i rm,  but turning brown with b i t s  of 

clay----------------------------------------- 

2N113E-32daal. Chenmeth I r r i g a t i o n  Cooperative 
f t .  Dri l led  by Dorin Wilburn, 1946. Casing: 
13 f t ;  open hole 

So i l ,  sandy------------------------------------ 
&,&, gray, very hard-------------------------- 
Rock, porous; a- water------------------.---- 
Rock, gray, solid------------------------------ 
Rock, black, porous---------------------------- 
Rock, gray, hard------------------------------- 
Rock black porous---------------------------- 
Rock, gray, hard--*--------------------------- 
Rock, black, porous---------------------------- 
Rock, gray, hard------------------------------- 

Clay, yellow and blue ,  wl th  black rock and 
t r a c e  of gravel--;-&------------------------- 

Rock, black------------------------------------ 
Clay, b lue ,  with black 'and white rock; some 

water---------------------------------------- 
Rock, gray, black, and whi te ,  wi th  t r a c e s  of 

blue clay; some water------------------------ 
Rock, b lack,  porous, with t r aces  of b lue  

clay, and pyrite----------------------------- 
Rock, red,  porous, and some i r o n  pyrite-------- 
Rock, gray, porous, and some i r o n  pyrite------- 
Rock, red and black,  with t r a c e  of i r o n  py r f t e -  
Rock, gray, hard------------------------------- 
Rock, red and gray, very hard------------------ 
Rock, gray, very hard-------------------------- 
Rock, red and black, porous, with pyr i te- - - - - - -  
Rock, red and black---------------------------- 
Rock, gray hard------------------------------- 

. Al t i tude  165 
16-in. diam t o  

21P/14E-31cca. C. Byers. A l t i t ude  275 f t .  m i l l e d  by Great 
Western Dr i l l i ng ,  Inc . ,  1975. Casing: 8- in .  diam t o  73 f t ;  
open hole  

Clap, brawn------------------------------------ 
Clay, yellow, w i t h  rock------------------------ 
Bock, brown------------------------------------ 
Basalt ,  black---------------------------------- 
Rock, brown------------------------------------ 
Rock, black, soft------------------------------ 
Bock, blackm----------------------------------- 
Basalt ,  black--------------'-------------------- 
Rock, br-, water-baring--------------------- 
Basalt ,  bLack-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Basa l t ,  black, water-bearing------------------- 
& s a l t ,  black---------------------------------- 
Rock, gray------------------------------------- 
Rock, black, fractured------------------------- 
Basalt ,  black---------------------------------- 
Sand------------------------------------------- 
Shale, b lue ,  with sand------------------------- 

Fill------------------------------------------- 
Clay and sand---------------------------------- 
Silt------------------------------------------- 
Sand, pebbly, cemented------------------------- 
Basalt  black---------------------------------- 
Basalt ,  porphyr i t ic- - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Basal t ,  dark-gray------------------------------ 
Tuff,  pinkish-white------------------------.--- 
Basal t ,  dark-gray, soft------------------------ 
Basal t ,  gray,  hard ,  porphyritic---------------- 
Basal t ,  black and brown, soft------------------ 
Basalt ,  blue, very soft------------------------ 
Basal t ,  dark-gray, very hard------------------- 
Basalt ,  gray----------------------------------- 
Basa l t ,  gray,  porphyr i t ic- - - - - - - - - - - - - - - - - - - - - -  
Basalt gray----------------------------------- 
Basal t ,  f ractured--- - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Basalt ,  gray----------------------------------- 
Basa l t ,  gray,  porphyritic---------------------- 
Basalt ,  light-gray----------------------------- 
Breccia, b lack,  b d s a l t i c ,  water-bearing-------- 
Basalt ,  gray----------------------------------- 
Breccia, b lack,  b a s a l t i c ,  water-bearing-------- 
Baaalt  , black,  ves i cu la r ,  water-bearing-------- 

2N115E-33cdc. P.  Kelly. A l t i t ude  580 f t .  Dr i l l ed  by Gi lber t  
Clayton Well Dr i l l i ng ,  1978. Casing: 8- in .  diam t o  28 f t ;  
open hole  

S o i l ,  sandy------------------------------------ 
Gravel----------------------------------------- 
Boulders, with gravel-------------------------- 
Rock, gray------------------------------------- 
~ o c k ,  wi th  .gray seams-------------------------- 
Rock, black------------------------------------ 
Rock, wi th  p y r i t e ,  seams----------------------- 
Rock black porous---------------------------- 
Rock, gray, hard------------------------------- 

1Sl13E-llaaa. B. Brogan. A l t i t ude  915 f t .  Dr i l l ed  by Gi lbe r t  
Clayton Well Dr i l l i ng .  1973. Casing: 8-in. diam t o  107 f t ;  
open hole  

S o i l ,  brown------------------------------------ 
Clay, brm, rocky----------------------------- 
Boulders and clay------------------------------ 
Rock, decomposed------------------------------- 
Rock, black------------------------------------ 
Rock, decwposed-------------------------------  
Rock, hard------------------------------. .------ 
Rock, fractured-------------------------------- 
Rock, b lack,  wi th  blue and green c lay seams---- 
Rock, black, porous, w i th  green clay----------- 
Rock, gray,  with c lay seams-------------------- 
Clay, green------------------------------------ 
Rock, black, porous----------------------------  

1S/l3E-llccb. K .  Falk. A l t i t ude  958 f t .  Dr i l l ed  by Murray 
Wel,l Dr i l l i ng .  Inc . ,  1979. Casing: 6- in .  diam to  37 f t ;  
open hole  

Soil------------------------------------------- 3 3 
k u l d e r s - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  8 11 
R ~ C ~ ,  brown------------------------------------ 2 1 32 
Basal t ,  gray,  water-bearing-------------------- 33 6 5 
Basalt ,  brown, 13 78 
Basal t ,  b lack,  ves i cu la r ,  wi th  green and blue 

clay seams; water-bearing-------------------- 72 150 



Table 5 . - -Dr i l l e r s1  logs of r ep resen ta t ive  wells--Continued 

Thick- 
Mater ia ls  ness Depth 

( f e e t )  ( f ee t )  

1S/13~-12bab. T .  May. A l t i t ude  930 f t .  Dr i l l ed  by R .  J .  
S t r a s se r  Dr i l l i ng  Co., 1974. Casing: 16-in. diam t o  60 f t ,  
12-in. diam t o  85 f t ,  10-in. diam t o  333 f t ;  open hole 

Clay, brown, sandy----------------------------- 
Clay, sand and rock--------------------------- 
Basal t ,  black, medium-hard--------------------- 
Basalt  black hard---------------------------- 
pea gravel ,  cemented--------------------------- 
Rock, brown, broken---------------------------- 
Basal t ,  gray,  medium-hard---------------------- 
Basal t ,  b lack,  hard------------------.--------- 
Basal t ,  brown, f ractured--- - - - - - - - - - - - - - - - - - - - -  
Basal t ,  gray, medi--hard----------------------  
Basalt  black hard---------------------------- 
Basal t ,  gray, medim-hard---------------------- 
Basal t ,  black hard----------------------;------ 
Basalt  gray hard----------------------------- 
Basal t ,  black, fractured----------------------- 
Basal t ,  gray, hard----------------------------- 
Basal t ,  b lack,  fractured----------------------- 
Basalt gray hard--- - - - - - - - - - - - - - - - - - - - - - - - - - -  

1S113E-25dca. Farm Chemicals. A l t i t ude  1,270 f t .  Dr i l l ed  by 
Gi lbe r t  Clayton Well Dr i l l i ng ,  1977. Casing: 8- in .  diam t o  
118% f t ;  open hole  

Fill------------------------------------------- 
Rock decomposed---------------------------;--- 
Rock, gray, hard------------------------------- 
Rock fractured-------------------------------- 
Rock, gray, herd--------.---------------------- 
Rock, brow,,, fractured------------------------- 
Rock, gray, hard------------------------------- 
Rock br- porous---------------------------- 
Rock, gray, porous----------------------------- 
Rock, b r o h ,  porous---------------------------- 
Rock gray porous----------------------------- 
Rock, red-brown, porous------------------------ 
Rock, with yellow clay------------------------- 

lS/13E-Z6dac2. City of Dufur. A l t i t ude  1,340 f t .  Dri l led  by 
R. J. S t r a s s e r  Dr i l l i ng  Co., 1976. Casing: 12-in. diam t o  
35 f t ,  10-in. diam t o  385 f t ;  open hole  

Soil------------------------------------------- 
Clay and gravel-------------------------------- 
Basalt ,  brown, fractured----------------------- 
Basalt gray--------------.=------------------- 
Basalt  dark-gray------------------------------ 
Basalt ,  brown and gray------------------------- 
Basalt dark-gray------------------------------ 
Basal t ,  gray----------------------------------- 
Basalt, brow and gray------------------------- 
Basalt black---------------------------------- 
Basalt ,  gray----------------------------------- 
Basal t ,  brawn and black,  fractured------------- 
Basalt ,  red and black-------------------------- 
B a s a l t ,  dark-gray------------------------------ 
Basal t ,  gray, fractured------------------------ 
Basal t ,  gray----------------------------------- 
Basalt, fractured------------------------ 
Basalt black---------------------------------- 
Basalt ,  gray, w i th  mud seams------------------- 
Basalt gray medium-hard---------------------- 
Basal t ,  gray, wi th  mud seams------------------- 
Basal t ,  gray, hard----------------------------- 
Basalt ,  gray, with mud seams------------------- 
Basalt ,  gray,  hard----------------------------- 
Shale, 
Basal t ,  gray, porous, wi th  sediment seams------ 
Basalt, gray, 
Basalt, medium-hard---------------------- 
Basal t ,  gray, w i th  c l ay  seams------------------ 
Basalt gray fractured------------------------ 
Basalt black porous-------------------------- 

Thick- 
Ma te r i a l s  nees Depth 

( f e e t )  ( f ee t )  

m. K. Purdw.  Al t i t ude  1,380 f t .  Dri l led  by 
Murray Well Dr i l l i ng  Co., 1977. Casing: 10 - in .  diam t o  398 
f t ;  open hole  

Sandstone-------------------------------------- 
Gravel,  medium-sized, water-bearing------------ 
Basal t ,  gray, hard----------------------------- 
Basal t ,  gray-green----------------------------- 
Basal t ,  s o f t ,  f r ac tu red ,  water-bearing--------- 
Basal t ,  gray, hard----------------------------- 
Basalt  and c l ay ,  br-------------------------- 
Basal t ,  gray,  water-bearing-------------------- 
Basal t ,  brown, fractured------------------------ 
Basal t  gray hard----------------------------- 
Basal t ,  gray,  f r ac tu red ,  water-bearing--------- 
Basalt ,  gray black------------------------- 
Basalt black soft---------------------------- 
Basal t ,  brown---------.------;------------------ 
Basalt and cobbles----------------------------- 

1S113E-34dbb. M. Fargher.  A l t i t ude  1,420 f t .  Dri l led  by 
PROJECT: Corporation, 1970. Casing: 10-in. diam t o  10 f t ;  
open ho le  

soil brown and loam-------------------------- 8 8 
Basalt brown fractured----------------------- 12 20 
Basalt black---------------------------------- 80 100 
Basal t ,  b lack,  porous, fractured--------------- 5 105 
u s a l t ,  gray, hard----------------------------- 33 138 
Basal t ,  black and brown, f ractured--- - - - - - - - - - -  20 158 
msa1 t ,  gray, hard----------------------------- 2 160 

1S114E-3adc. Fox Brothers Ranch. A l t i t u d e  955 f t .  Dr i l l ed  
by Gi lbe r t  Clayton Well Dr i l l i ng ,  1977. Casing: 10-in. 
diam t o  118 f t ;  open h o l e  

So i l ,  br------------------------------------- 
Gravel--------.-------------------------------- 
Rock, fractured-------------------------------- 
Rock, gray,  water-bearing---------------------- 
Shale, green, water-bearing-------------------- 
Rock, gray,  porous, water-bearing-------------- 
Rock, gray,  porous, w i th  whi te  f l a k e s ,  water-  

bearing-------------------------------------- 
Rock, gray, mter-baring---------------------- 
Rock, black, porous, w i th  quarta, water- 

bearing-------------------------------------- 
Rock, brown, wi th  y e l l w  seams, waeer.bearing-- 
Rock, b lack,  with yellow seams, water-bearing-- 

lS115E-5aaa. G. Fulton. A l t i t ude  1.270 f t .  Dr i l l ed  by 
Dorin Wilburn, 1961. Casing: 6-111. diam t o  24 f t ;  open 
hole  

S o i l - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  5 5 
~ ~ ~ l d ~ ~ ~  and 13 18 
~ ~ ~ ~ l t  blue hard----------------------------- 23 41 
m s a l t ,  gray,  hard----------------------------- 58 99 
Rock, black, f r ac tu red ,  w i th  s t r e a k s  of soap- 

stone; artesian water------------------------ 15 114 

2S112E-lcdd. P. Lindhorst.  A l t i t ude  1.703 f t .  Dri l led  by 
Murray Well D r i l l i n g  Co., 1978. Casing: 8 - in .  d i m  t o  
39 f t ;  open hole  

S o i l - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  4 4 
Clay tan------------------------------------- 8 12 
 ROC^, black----------------------------------- 8 20 
  and stone--^--^------------------------ 14 34 
Basal t ,  gray,  hard ,  water-bearing-------------- 176 210 
Basal t ,  gray,  brown, and green,  v e s i c u l a r ,  

with scnne small seams of yellow c l ay ;  water-  
bearing-------------------------------------- 75 285 

claystone, blue, caving------------------------ 5 290 



Table 5 . - -Dr i l l e r s1  logs  of r ep resen ta t ive  wells--Continued 

Thick- 
Ha te r i a l s  ness Depth 

( f e e t )  ( f e e t )  

2S112E-15dab. City of Dufur. A l t i t ude  1,945 f t .  k i l l e d  by 
Wallace Well Dr i l l i ng  Co., 1978. Casing: W i n .  diam t o  26 
f t; open hole  

Cobbles- 
Baaal t ,  
Basal t ,  
Baaalt ,  
Baaal t ,  
Basal t ,  
Basal t ,  
Basal t ,  
Baaalt ,  

- .  
gray, hard----------------------------- 
red------------------------------------ 
gray, hard, water-bearing-------------- 
fractured------------------------------ 
gray, hard ,  water-bearing-------------- 
gray, fractured------------------------ 
gray, hard----------------------------- 

2S113E-15cda. T. Hix. A l t i t ude  1,918 f t .  Dr i l l ed  by Bert 
Clayton 6 Son, 1968. Casing: 8- in .  diam t o  21 f t ;  open hole  

Soil------------------------------------------- 
Clay, brown------------------------------------ 
Basal t ,  decomposed----------------------------- 
Basalt, gray----------------------------------- 
Cornlomerate----------------------------------- 

Iray----------------------------------- 
) lack,  porous; t r i c k l e  of water-------- 

Basalt, 
Basal t ,  t 
Baaalt ,  ( 

Basal t ,  I .,"-..,- . 
:ed, porous---------------------------- 

M - ~ L L ,  d e w ,  with white czyatals------------- 
Rock, black, porous, water-bearing------------- 
Basalt  gray----------------------------------- 
Rock, yellow, porous--------------------------- 
Basal t ,  gray----------------------------------- 
Clay, ~re=-~ol~r~d-- - - - - - - - - - - - - - - - - - - - - - - - - - -  
Basalt ,  gray----------------------------------- 

2S113E-27ccb. W. S tanley.  A l t i t ude  2,082 f t .  Dr i l l ed  by 
Dorin Wilburn, 1959. Casing: 6-in. diam t o  91. f t ;  open 
h o l e  

Soil-------------------------------------------- 2 2 
~~~~~l and boulders---------------------------- 6 8 
-salt, blue, hard----------------------------- 38 46 
 ROC^, brown, soft------------------------------ 37 83 
msalt, blue, hard----------------------------- 36 119 
m s a l t ,  gray, hard----------------------------- 24 14 3 
Rock, brown, s o f t ,  porous, f ractured;  water- 

bearing areas-------------------------------- 384 l 8 l t  

 hick- 
Mater ia ls  ness Depth 

( f e e t )  ( f e e t )  

2S/13E-28aba. D e R i e s t  Ranch. A l t i t ude  2,235 f t .  Dri l led  by 
Gi lbe r t  Clayton Well D r i l l i n g ,  1977. Casing: 6-in. diam t o  
20 f t ;  open hole  

soil w i t h  brown clay-------------------------- 
Clay, brown and reddish-brown------------------ 
Rock, decomposed------------------------------- 
Rock, fractured-------------------------------- 
Rock, gray,  porous----------------------------- 
Rock, gray------------------------------------- 
Rock, decomposed-*--*-------------------------- 
Rock, gray------------------------------------- 
Rock, red, poroue---------------------------*-* 
Clay, brown------------------------------------ 
Rock, decomposed------------------------------- 
Rock, gray------------------------------------- 
Rock, fractured-------------------------------- 
Rock, gray-------------------------------------  
Rock, fractured-------------------------------- 
Rock, brown, porous---------------------------- 
Rock, gray------------------------------------- 
Rock, porous----------------------------------- 
Rock, gray and black--------------------------- 
Rock, red, porous--------------*--------------- 
Rock, gray and black--------------------------- 
Rock, decomposed-----------------------------** 
Rock, black and gray-----*----------.---------- 
Rock, porous, wi th  yellow clay--- - - - - - - - - - - - - - -  

2 ~ / 1 4 ~ - 1 6 a b a .  W. Hanna. A l t i t u d e  2,055 f t .  Dr i l l ed  by Mck 
Akins Well D r i l l i n g ,  1968. Casing: 6411. diam t o  19 f t ;  
open hole  

Sand and clay---------------------------------- 
Shale, brown, fracmred------------------------ 
Basal t ,  gray----------------------------------- 
Shale, br-, fractured------------------------ 
Basalt ,  gray---------------------------*------- 
Sand, g rave l ,  and yellow clay------------------ 
Shale, br-, fractured------------------------ 
Basal t ,  gray,  medium t o  hard------------------- 
Shale ,  br-, fractured------------------------ 
& s a l t ,  gray,  hard----------------------------- 
Shale, brown, medf=-hard---------------------- 
Basalt ,  hard----------------------------- 
Shale ,  br-, medim-hard---------------------- 
Basalt ,  .gay, hard----------------------------- 
Shale, br-, fracmred------------------------ 
& s a l t ,  gray, hard*-*-------------------------- 
Shale ,  br-, fracmred------------------------ 
Clay, blue and sand--------------------------- 
Baealt ,  gray, hard----------------------.------ 






	Title Page
	Table of Contents
	Glossary of Selected Terms
	Abstract
	Introduction
	Location Map
	Physical Setting
	Geologic Units and their Water-Bearing Characteristics
	Ground Water
	Summary of Well Characteristics
	The Dalles Ground Water Reservoir
	Upland Areas
	Hood River Valley
	Chemical Analyses of Ground Water
	Use of Ground Water

	Summary
	References
	Ground Water Data
	Records of Selected Wells and Springs
	Drillers' Logs of Representative Wells

	Plate 1: Hydrogeologic Map Eastern basin and Cross Sections
	Plate 2: Hydrogeologic Map Western Basin and Cross Sections



