


STATE-FEDERAL COOPERHTIVd PROGRAM 

Measurements from selected wells in the United States are published 
by the Geological Survey at five-year intervals in a series of water-supply 
papers titled "Water Levels and Artesian Pressures in Observation Wells in 
the United States: Part 5. Northwestern Statesu . 

Under the state cooperative propam. funds expended by state 
personnel in basic data collection and the publication of this report are 
matched by the federal government and are expended by the Geological Survey 
for other hydrologic studies in Oregon . 
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Wm. S. Bartholomew and Robert DeBow 

INTRODUCTION 

Ground water i s  one of Oregon's most va luable  resources. Adequate 
information r e l a t i n g  t o  the  source and q u a n t i t i e s  of ground water now used 
i n  Oregon i s  urgent ly  needed f o r  ground water management. S tud ies  of 
diverc:ent geologic,  hydrologic, topographic, and c l ima t i c  f a c t o r s  i n  Oregon 
must be acce le ra t ed  f o r  they broadly a f f e c t  the  occurrence of ground water  
and surface  run-off.  

Ground water uses  today i n  Oregon serve i r r i g a t i o n ,  i n d u s t r i a l ,  
municipal, r u r a l  domestic, and stock watering needs. Heating and a i r -  
condit ioning a r e  a l s o  important uses  of ground water i n  Oregon's l a r g e r  
c i t i e s .  These uses  a r e  inc reas ing  r a p i d l y  each year .  Therefore, the  
growing concern over present  day water problems i s  c e r t a i n l y  j u s t i f i e d .  

Nationwide, the  r a t e  of use of ground water  has expanded from 
30 b i l l i o n  ga l lons  per  day i n  1950 t o  45 b i l l i o n  ga l lons  per  day i n  1955, 
and 61.5 b i l l i o n  ga l lons  per  day i s  used a t  t he  present  time. I n  t h e  
f u t u r e ,  g r e a t e r  dependence w i l l  be placed on ground water t o  serve our 
water needs. Throughout the  United S t a t e s  more than one-third of the  
t o t a l  flow of a l l  sur face  streams i s  discharged from ground water r e se rvo i r s .  
Therefore, i n  developing e i t h e r  sur face  water o r  ground water,  we must be 
concerned about the  e f f e c t s  of increased  water use on the  t o t a l  water supply. 

Ground water i s  only a p a r t  of the  e a r t h ' s  continuous hydrologic 
cycle. This f ixed  quan t i ty  of the  e a r t h ' s  water supply swirls end les s ly  
from the oceans t o  the  sky then t o  t h e  lands and f i n a l l y  i t  r e t u r n s  again 
t o  the  ocean. The ocean i s  t h e  c e n t e r  of the  water cycle and the sun, 
our  s o l a r  furnace,  d i s t i l l s  t he  water vapor from the  ocean br ine .  Winds 
c a r r y  the  water vapor over the  lands t o  s u s t a i n  l i f e  on e a r t h .  P r e c i p i t a t i o n  
f a l l i n g  on the  e a r t h ' s  sur face  flows over  and through the  rock formations 
and throughout time, a g r e a t  quan t i ty  of water has been s t o r e d  a s  ground 
water bodies within the  e a r t h .  These g r e a t  bodies of s to red  ground water 
a r e  next  i n  s i z e  t o  the  e a r t h ' s  oceanic r e se rvo i r s .  

Some of the water f a l l i n g  t o  e a r t h  soaks i n t o  the  ground and 
a f t e r  replac ing  s o i l  moisture,  i t  continues t o  move downward u n t i l  i t  



reaches the zone of saturation.  I n  t h i s  zone, a l l  the void spaces i n  the 
rock formations a r e  f i l l e d  with water. The upper surface of the  ground water 
body i s  cal led the  "water tablet1. During the wet and dry seasons, the 
posi t ion of the water table  f luc tua tes  i n  response t o  hydrostat ic pressures. 
Hydrostatic pressure causes ground water t o  move down gradient  from a point 
o r  a rea  of recharge t o  a point o r  area  of discharge. Great quan t i t i es  of 
ground water remain i n  storage i n  the ground a s  the  water migrates toward 
areas  of natural  discharge such as springs and streams. Much of the base 
flow of surface streams i s  sustained by the na tura l  discharge of ground 
water reservoirs  during the summer seasons. Evaporation and t ransp i ra t ion  
losses  a re  a l so  forms of natural  ground water discharge. 

Nature seeks t o  maintain a balance between ground water discharge 
and ground water recharge. When heavy r a in s  increase the  amount of annual 
recharge t o  a water body, the water l eve l  w i l l  r i s e  and force an equal 
amount of ground water t o  discharge. When recharge i s  d i s t r ibu ted  evenly 
throughout the  year, the  water table  remains r e l a t i ve ly  s ta t ionary.  However, 
i n  Oregon, the seasonal ground water recharge occurs during the winter and 
spring months. The a r r i v a l  of winter r a i n  and snow brings about a seasonal 
f luc tua t ion  of the water table.  A s teeper  slope o r  gradient  on the water 
table  i s  required during the  recharge period t o  move the addi t ional  quant i ty  
of water received. The required gradient  i s  produced by the r i s e  i n  the 
posit ion of the water table.  Recharge i s  usual ly  a t  a minimum during the 
Su;%rner and Autumn months and the regional water t ab les  decline t o  e s t ab l i sh  
a lower gradient. Long periods of above average prec ip i ta t ion  r e s u l t  i n  
higher water t ab le  posi t ions  and during long periods of below average 
prec ip i ta t ion  the  water table  w i l l  decline. 

The operation of a well o r  a group of wells d i s tu rbs  the 
natural  balance between recharge and discharge. The operation of wells, 
imposes an a r t i f i c i a l  discharge on the regional ground water body. Nature 
must adjus t  to  t h i s  s i tua t ion .  There must be e i t h e r  a reduction i n  the 
amount of na tura l  ground water discharge, o r  there  must be an increase 
i n  the  amount of annual recharge. Such changes a r e  re f lec ted  by a change 
i n  the posit ion of the  water table. When pumping exceeds the t o t a l  amount 
of the  annual recharge, nature forces  a new balance on the  system. The 
water table  w i l l  continue to  decline each year  u n t i l  i t  becomes physically 
impossible to  withdraw more water than i s  recharged each year. 

Two major f ac to r s  control  the a v a i l a b i l i t y  of ground water. 
One i s  an adequate c l imat ic  environment capable of providing water f o r  
recharge. The second f a c t o r  is the occurrence of permeable geologic 
formations capable of absorbing, s tor ing,  and t ransmit t ing ground water. 

The Cascade Mountains divide Oregon i n to  two cl imat ic  provinces. 
The a rea  ly ing west of the  Cascade Mountains has a temperate marine climate 
characterized by mild temperatures and abundant precipi ta t ion.  Here the 
p rec ip i ta t ion  occurs during the Winter and Spring months averaging 30 to  
40 inches i n  the Willamette Valley and reaching i n  excess of 120 inches 
i n  the coasta l  mountain areas. Central and eas tern  Oregon i s  dominated by 
a continental  type climate. More severe temperature changes occur i n  t h i s  
area. Reduced amounts of p rec ip i ta t ion  occur i n  the  r a in  shadow of the 
Cascade Mountains. I n  some areas of eas te rn  Oregon there i s  not su f f i c i en t  







Ground water i s  very l imited i n  the  t i g h t ,  tuffaceous sediments 
located i n  the cen t ra l  mountain areas  of eas tern  Oregon. The Clarno and 
John Day formations provide very poor ground water storage and support 
few wells. 

Closed intermontane basins a t  Baker, Wallowa, Lakeview, and 
L a  Grande contain permeable rock fornat ions  capable of moderate t o  large 
y ie lds  of ground water. 

Southeastern Oregon's basin and range province receives low 
precipi ta t ion ye t  wells i n  the a rea  a r e  of ten moderate to  large  capacity 
s t ructures .  Due t o  the l imi ted recharge capabi l i ty ,  loca l  problems of 
overdraft a re  expected t o  occur i n  the future.  Continued observation wells  
and monitoring programs a r e  necessary t o  assure an ea r ly  warning of excessive 
water level  declines i n  Oregon. 

Ground Water Problem Areas 

In Oregon and throughout the United Sta tes ,  the use of ground 
water has doubled during the l a s t  15 year  period. Heavy pumpage i n  some 
areas of Oregon has created f i v e  c r i t i c a l  ground water areas.  

Oregon's f i r s t  c r i t i c a l  ground water a rea  developed i n  C o w  Valley 
of northern Malheur County. The S ta te  Engineer s e t  controls  on the  amount 
and use of ground water i n  the val ley and l imited production t o  5,000 acre  
f e e t  per year. During 1966 and 1967, wells pumped 4,696 and 4,211 acre 
f ee t ,  respectively.  Water levels  i n  the va l ley  have remained s tab le  and 
controls have been e f fec t ive  i n  preventing fu r ther  water l eve l  decline i n  
the valley. The S ta te  Engineer's order declaring Cow Valley a c r i t i c a l  
ground water a rea  was appealed and has remained i n  the courts  f o r  the past 
nine years. 

The second c r i t i c a l  ground water a rea  developed i n  the v i c i n i t y  
of The Dalles, Oregon about 1960. Water l eve l s  i n  wells of the  a rea  
decline 5 t o  6 f e e t  each year. The S ta te  Engineer's order declar ing the 
a rea  c r i t i c a l  and s e t t i n g  control  provisions was stayed by the Circui t  
Court of Wasco County. The case w a s  delayed s i x  years  preventing s t a t e  
control  of the  declining water body. Subsequently, the a v a i l a b i l i t y  of 
Columbia River water from the new Bureau of Reclamation project  of The Dalles 
has resul ted i n  reduction of pumpage from i r r i g a t i o n  wells. Reduced pumpage 
f o r  i r r i g a t i o n  has resul ted i n  a slower r a t e  of decline of 1.5 t o  2 f e e t  
per year during the l a s t  two years. 

A t h i rd  c r i t i c a l  area  has been i den t i f i ed  on the Columbia Slope 
near Ordnance-Umatilla area. Water l eve l s  i n  deep wells 400 f e e t  o r  more 
i n  depth have been declining annually a t  a r a t e  of 4 t o  6 f e e t  per year 
since 1960. Boundaries have not been s e t  f o r  t h i s  c r i t i c a l  a rea  t o  date. 
It i s  expected t h a t  adjacent areas  near Butter  Creek and the S t a t e  Indus t r i a l  
Park near Boardman w i l l  be included i n  the c r i t i c a l  ground water determination. 
Carbon 14 methods of dat ing well water have indicated the r e l a t i ve  ages of 
water sampled i n  three  wells of the area. These water samples were col lected 
by Jim Robison, a ground water geologist  with the U. S. Geological Survey, 
as par t  of the s t a t e  cooperative program with t ha t  agency. Laboratory r e s u l t s  





wells w i l l  be needed t o  supply and s to r e  surface water underground. Waters 
stored i n  ground water reservoirs  a re  not subject  t o  contamination by 
radio ac t ive  f a l l o u t ,  pes t ic ides ,  and dust. There i s  no f e a r  of l o s s  of 
water due t o  evaporation and the storage areas  a r e  not reduced by sed- 
imentation. Ground water reservoirs  can be f i l l e d  during periods of excess 
surface water and can provide s tored water when surface water is  not 
available.  The storage capacity of sub-terrainian reservoirs  i s  hundreds 
of times l a rge r  than man made s t ruc tures  and they already ex i s t  and a r e  
thus l e s s  expensive t o  use. 

Ground water management w i l l  require study of the l ega l  aspects 
involved i n  these operations. A l l  water use rs  should be expected t o  share 
the costs  of insur ing a permanent water supply. Numerous l ega l  problems 
a r e  expected t o  a r i s e  concerning recharge projects ,  a few of these a re  
noted a s  follows: (1) I f  imported water i s  t o  be obtained from surface 
streams, on what bas i s  can the  appropriator e s t ab l i sh  a r i gh t  t o  draw the 
specified amount of water annually and be protected from interference by 
others? (2)  I f  an agency brings water t o  an a rea  and replenishes the 
aquifers  with the water, on what bas i s  can the agency recover the cos t s  
from water users  who draw from the replenished formations? ( 3 )  What power 
should the agency have? (4) Should i t  levy assessments i n  proportion t o  
benef i ts  received? (5)  I f  the agency i s  t o  be financed by a charge on 
each well proportionate t o  the volume of water pumped, should the r a t e s  
be regulated by an outside agency o r  commission? These problems face  
Oregon today and the Legislature must soon address i t s e l f  t o  the  solut ions  
tha t  can provide e f f ec t i ve  l eg i s l a t i on  and controls  f o r  ground water 
recharge projects.  

Cooperative Ground Water Invest igat ions  

The S ta te  of Oregon has been engaged i n  cooperative fund programs 
with the United S ta tes  Geological Survey s ince  1905. S t a t e  funds a re  made 
avai lable  t o  the Geological Survey f o r  ground water invest igat ions  and a re  
matched dollar-for-dollar  with Federal funds. S t a t e  budget cu t s  have 
resul ted i n  reduction of Federal s t a f f i n g  of ground water geologis ts  f o r  
Oregon's cooperative program. 

The following l i s t e d  repor ts  prepared under the cooperative 
program were released and published by the United S ta tes  Geological Survey 
during the biennium: 

1. Geology and Water Resources of the French P r a i r i e  
Area, by Don Price,  1967, Water Supply Paper 1833. 

2. A r t i f i c i a l  Recharge Through a Well Tapping Basalt 
Aquifers a t  The Dalles, Oregon, by B. L. Foxworthy 
and C. T. Bryant, 1967, Water Supply Paper 1 5 9 4 ~ .  

R. C. Newcomb, research s t a f f  s c i e n t i s t  and ground water geologist  
with the Geological Survey, has continued h i s  program of research on the 
geology and ground water resources of the Columbia River Basalts  i n  Oregon 
and Washington. Valuable planning and development information has been 
obtained from t h i s  work. A repor t  i s  under preparation at the present 
time and i s  near completion. 









The location of wells l i s t e d  i n  t h i s  report is designated by 

number symbols, Each rnnnber or  symbol tndicates the position of the well 

a s  referenced t o  the o f f i c i a l  rectangular survey of public land, 

I n  the well  number 8/34J-10~(1), the portion of the number pre- 

ceding the hy~hen indicates the township and range (T. 8 S., F . 0  3 '.*!a) 

referenced t o  the Willamette base l i n e  and T*?illamette meridian. Since 

most of Oregon l i e s  south of the Willamette base l i n e  and eas t  of the 

Willamette meridian, the l e t t e r  S fo r  south and E f o r  eas t  a re  omitted 

from the location number. Only the l e t t e r s  N f o r  north and W f o r  w e s t  

are  shown in the numbers fo r  wells lying north and w e s t  of the base l ine  

and meridian. The first number a f t e r  the hyphen indicates the section, 

Section 10. The l e t t e r  following the number refers  t o  a ?art icular  40 

acre t r a c t  within the section a s  s h m  in 

figure 3, The f i n a l  d i g i t  indicates the 

s e r i a l  number of the well with respect t o  

the other wells located within the same 

40 acre t ract .  

For example, the well numbered 

27117-22~(2) indicates the well is i n  the 
Figure 3 

SF,* S E ~ ,  Section 22, Township 27 South, Sange 17 Fast and i s  the second 

well noted i n  th i s  40 acre t rac t .  
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One of the most accurate methods of measuring the delsth t o  water 

i n  a well is use of a weighted s t e e l  tape. Light blue camenterts  chalk is  

rubbed on the last few f e e t  a t  the lcrwer end of the s t e e l  tape and the 
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chalked end of the tape i s  lowered in to  the well. The amount of tape tha t  

i s  submerged aan be eas i ly  determined by the water l i n e  on the chalked end 

of the tape. This submerged distance is t o  be eubtracted from the t o t a l  

amount of tape lowered in to  the well. 

Cascading water i n  some wells makes i t  impossible t o  obtain 

accurate water leve l  measurements by the tape method. I n  such wells, a 

commercial e l ec t r i c  tape o r  air l i n e  and gage should be used. The diagrams 

on page 15 depiat various methods of i n s t a l l i n g  access ports and the in- 

s t a l l a t ion  of an air line.  



SUGGESTED METHODS INSTALLING ACCESS PORTS, PRESSURE OAUOES, 
Figure 4 

AND AIR LINES FOR MEBSURMG WATER LEVELS I N  WELLS 
A--- 

fi OR INCH TAPPED OR INCH TAPPED 
HOLE EQUIPPED WITH HOLE EQUIPPED WITH 

PTm 5% A-k 

ACCESS PORT FOR MEASURING DEVICE ACCESS PORT FOR MEASURING DEVICE 

PRESSURE , 

ACCESS PORT FOR MEASURING DEVICE POSSIBLE LOCATION FOR PRESSURE 
GAUGES ON AN ARTESIAN WELL 

PRESSURE 
AND CORE 

AN AIR LINE INSTALLATION I S  
RECOMMENDED WHERE THE WATER LEVEL 
LIES AT A CONSIDERABLE DEPTH BEZOW 
LAND SURFACE. THE AMOUNT OF AIR 
PRESSURE THAT CAN BE BUILT UP IN- 
SIDE THE AIR LINE WILL BE EQUAL TO 
THE DEPTH OF WATER STANDING ABOVE 
THE BOTTOM OF THE AIR LINE.' THE 
EXACT DEPTFI TO THE BOTTOM OF THE 
AIR LINE IS REQUIRED TO OBTAIN AN 
ACCURATE MEASUFiEMENT OF THE WATER 
L m n  IN THE WELL. ONE POUND PER 
SQUARE INCH PRESSURE EQUALS 2 31 
FEGT OF WATER. 



TUAL4TIN VALLEY (1) 

The Tualatin Valley i s  a broad basin t ha t  has been p a r t i a l l y  
f i l l e d  with fine-grained lake deposits  composed ch ie f ly  of s i l t  and clay. 
The bedrock, which forms the  surrounding h i l l s  and underl ies the lake 
deposits, i s  a s e r i e s  of ba sa l t i c  lava flows hown a s  the Columbia River 
Basalt. Ground water generally occurs i n  the broken contact zones between 
individual  lava flows i n  t he  basa l t  formation. The basa l t i c  lava flows 
a r e  underlain by marine sedimentary rocks t ha t  a r e  generally barren of 
notable water supplies. Extensive weathering of the  upper surface of some 
basa l t  flows has reduced the  rock t o  c lay which r e s t r i c t s  recharge t o  the 
aquifers  at depth. 

Water l eve l s  i n  most wells throughout the  Tualatin Valley recover 
each spr ing t o  the  previous spr ing high position. Some of the wells de- 
veloping water from the basa l t  i n  the  Cooper Mountain a rea  have shown a 
decline i n  recent years as indicated by the  hydrographs of wells l / l ~ - 1 9 ~ ( 3 )  
and 1/2W-26~(1). Water l eve l  declines a r e  a l s o  occurring i n  some of the  
deep basal t  wells  i n  the  Tigard and Bull Mountain areas,  

OBSERVATION WELLS 

1~/1W-21~(1) ( ~ e c i l  C. ~ c h a e f e r )  i s  a 390-foot d r i l l e d  well 
i n  basa l t  located about 0 miles NE of Hillsboro. 

1 ~ / 2 ~ - 3 5 ~ ( 1 )  (E. L. ~ e w i s )  i s  a 23-foot dug well i n  a l l u v i a l  
sand at Orenco, Periodic water l eve l  measurements 
avai lable  from 1951 t o  date. 

1 ~ / 3 ~ - 3 6 ~ ( 2 )  ( ~ e r m i n a l  Ice  & Cold Storage company) i s  a 171-foot 
d r i l l e d  well i n  a l l u v i a l  sand at  Hillsboro. 
Periodic water l eve l  measurements avai lable  from 
1951 t o  date. 

2~/3W-16~(1) ( ~ e n n i s    all) i s  a 150-foot d r i l l e d  well i n  
a l l u v i a l  gravel deposi ts  located about 4 miles 
NE of Banks. 

1/4W-2~(1) (Myron  heeler) i s  a 78-foot d r i l l e d  well i n  
a l l u v i a l  gravel deposits  located about 2 miles 
west of Forest Grove. Water l e v e l  measurements 
avai lable  from 1951 t o  date. 

REFERENCES 

Hart, D. H. and Newcomb, R, C., 1965, Geology and Ground Water of the 
Tualatin Valley, Oregon: U. S. Geological Survey Water Supply 
Paper 1697' 





TUALATIN VALLEY 

Ground water i n  the a l l u v i a l  aquifers  i s  generally replenished 
each year and no problems of decl in ing water l eve l s  have developed i n  
these materials .  A t  places i n  the val ley ,  the water t ab le  recovers t o  
land surface and addi t ional  water, which i s  avai lable  f o r  recharge, i s  
re jec ted  and flows off  a s  surface water. 

OBSERVATION WELLS 

2/1~-3&(l)  ( ~ e o n a r d  S. Davis) i s  a 216-foot d r i l l e d  well i n  
basa l t  located about one mile west of Tigard. 

2/1W-4~(2) ( ~ a r r i s  H.   an son) i s  a 600-foot d r i l l e d  well i n  
basa l t  located about 2 miles west of Tigard. 

2 /1W- l~~(2 )  ( ~ a l p h  ~ i t t e l )  i s  a 162-foot d r i l l e d  well i n  sand 
and g a v e l  located about 1% miles NE of Tualatin. 

2 1 - ( 1 )  (Charles ~ e n n e r l y )  i s  a 215-foot d r i l l e d  well 
i n  basa l t  located about one mile SW of Sherwood. 

2/2W-6~(1) (s. R. ~o t chs t rom)  i s  a 486-foot well i n  basa l t  
located about 6 miles south of Hillsboro. 
Periodic water l eve l  measurements avai lable  from 
1951 t o  date. 





TUALATIN VALLFi ( 1 )  

OBSERVATION WELLS 

W - ( 1 )  (~chuepbach  ~ r o s . )  i s  a 414-foot d r i l l e d  well  i n  
b a s a l t  l oca t ed  about 2 mi les  southwest of Beaverton. 

1 - 1 )  ( ~ a r l e  La ~ i l l e r )  i s  a 320-foot d r i l l e d  well  
loca ted  about 4 mi l e s  southwest of Beaverton. 

1 / 2 ~ - 2 6 ~ ( 1 )  ( ~ a r l  ~ c h a e f e r )  i s  a 403-foot d r i l l e d  well  i n  
b a s a l t  l oca t ed  about 6 mi l e s  southwest of 
Beaverton. Pe r iod ic  water  l e v e l  measurements a v a i l a b l e  
from 1958 t o  da te .  



ToALATIN VALLEY (1) 



PORTWND METROPOLITAN AKEA (2) 

The westside business d i s t r i c t  of Portland i s  one of the  most 
concentrated areas  of large ground water developments i n  the Portland 
Metropolitan area. Ground water i s  used f o r  heating and cooling of many 
of the large  o f f ice  buildings. 

The westside business d i s t r i c t  i s  underlain by water-bearing 
a l l u v i a l  sand and gravel deposits  and the Columbia River basa l t  formation. 
The water-bearing gravels a r e  separated from the  underlying basa l t  by a 
section of s i l t  and clay known as the  Simdy River Mudstone. Wells develop 
water from both the  gravels and basalt .  Many operators have constructed 
recharge wells f o r  the  disposal  of waste water t o  reduce the cost  of 
discharging waste waters t o  the c i t y  sewers. Some operators pump water 
from the basa l t  and dispose of water i n  the  gravels and other  operators 
pump water from the  gravels and dispose of water i n t o  the  basalt .  This 
seasonal t r ans f e r  of water from one formation t o  another and the  difference 
i n  water qua l i ty  and water temperature has created a very complex hydrologic 
sys tem. 

OBSERVATION WELLS 

lN/1-34~(3) ( ~ ~ u i t a b l e  Savings & Loan Association) i s  a 158-foot 
d r i l l e d  well i n  gravel located i n  the Westside 
Business D i s t r i c t .  

lN/1-34~( l l )   irks Medical center)  i s  a 418-foot d r i l l e d  
well i n  basa l t  located i n  the  Westside Business 
Dis t r i c t .  

111-10~(1) (J. Donald Kroeker & Associates) i s  a 486-foot 
well i n  basa l t  located i n  Westside Portland 
near  Ross Island. 

1 ~ 1 - ( 1   r red Meyer, Inc.) i s  a 195-foot d r i l l e d  well i n  
gravel located i n  the  Westside Business Dis t r i c t .  

1~/1-34%(6) (Pi t tock Block, Inc.) i s  a 96.6-foot d r i l l e d  well 
i n  gravel located i n  the Westside Business D i s t r i c t .  

1 /1 -3~(3  1 (pac i f i c  Power & Light Company - Public Service 
~ u i l d i n ~ )  Measurements discontinued a s  well has 
been abandoned. Periodic water l eve l  measurements 
available from 1961 t o  1967. 





POHTMiD METROPOLITAN ARLA (2)  

OBSEHVATION 'd3LLS 

1 N / 1 -  ~4N(1)  (we is f i e ld ' s  ~ n c o r ~ o r a t e d )  i s  a 155-f oot d r i l l e d  
well i n  gravel  located i n  the Westside Business 
D i s t r i c t .  Periodic water l eve l  measurements 
avai lable  from 1940 t o  date. 

1 - ( 2  ( ~ o o d  Samaritan Hospital)  i s  a 400-foot d r i l l e d  well 
i n  basa l t  located i n  the Westside Business D i s t r i c t .  

1~/1-34N(14) ( ~ i r s t  National Bank of port land) i s  a 544-foot 
d r i l l e d  well i n  basa l t  located i n  the Westside 
Business Dis t r i c t .  

1 ~ / 1 - 3 4 ~ ( 1 2 )  ( ~ e d e r a l  Reserve ~ a n k )  Measurements discontinued 
due t o  continuous pumpage. % a t e r  l e v e l  measurements 
avai lable  from 1961 t o  1967. 

Brown, S. G., 1963, Problems of u t i l i z i n g  ground water i n  the Westside 
Business D i s t r i c t  of Portland, Oregon: U. S. Geological Survey 
Water Supply Paper 1619-). 

Foxworthy, B. L., Hogenson, G. M., and Hampton, E. R., 1964, Records of 
wells  and springs,  water l eve l s  and chemical qua l i ty  of ground water 
i n  the East Portland Area, Oregon: S t a t e  Engineer Ground Water Report 
No. 3. 

Gr i f f in ,  W. C. ,  e t .  a l . ,  1956, Water resources of the Port land,  Oregon and 
Vancouver, Wasington Area: U. S. Geological Survey Circular  37 2. 

Hogenson, G. M. ,  and Foxworthy, B. L., 1965, Ground water i n  the East 
Portland Area, Oregon: U. S. Geological Survey Water Supply Paper 1793. 
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PORTLAND PIZTROPOLITAN ARELA (2) 

No problems of overdevelopment of the ground-water supply are 
hown in the East Portland area. The permeable character of the alluvial 
deposits provide productive ground-water reservoirs. The extensive de- 
velopment of the East Portland area has created a pollution threat aa 
some of the shallow ground-water supplies in parts of the area can be 
readily polluted by the surface and near-surface disposal of waste. 

OBSERVATION WELLS 

lN/2-g~(1) (port of portland) is a 155-foot drilled well in 
sand and gravel located about one mile north of 
Parkro se . 

lI?/3-26~(1) (~azuo ~ujii) is a 478-foot drilled well in gravel 
located about one mile SW of Troutdale. 

1 - ( 1  (~eadowland ~airy) is a 261-foot drilled well in 
sand and gravel located about 2 miles SW of 
Gresham. 

1-10(1)   ores st Lawn Memorial park) is a 715-foot drilled 
well in gravel located in Gresham. 





The area in and around Dalles City has been declared a "Critical 
Ground Water Area" because of declining water levels. The ground-water 
reservoir developed by most of the municipal, industrial and irrigation 
wells develop ground water from a very permeable zone in the Columbia River 
Basalt Formation. This zone has been named The Dalles Ground Water Reaer- 
voir and is locally known as "The Dalles Pool", The 1966 spring high 
position of the water level in The Dalles Ground Xter Reservoir waa at an 
altitude of about 39 feet, or some 34 feet below the adjacent level of the 
Bonneville pool in the Coluibia River, which was about the same as the 1965 
spring high position. A reduction of ground-water withdrawals occurred 
during 1965 and 1966 because of the initial operation of The Dalles Irr- 
igation Project. Water levels in The Dalles Ground Water Heservoir con- 
tinued to decline however, and a new all time low level occurred in Sep- 
tember, 1966. The rate of water level decline during 1966 is less than 
previous years. 

OBShXViiTION WELLS 

N - ( 1 )  (~alles City - City Hall well) is a 200.5-foot 
drilled well in basalt located in The Dalles. 
Periodic water level measurements available from 
1926-1930; 1951-1952 and 1958 to date. 

l - ( 1 )  (~alles City - Marx Well) is a 570-foot drilled 
well in basalt located in The Dalles. 

Piper, A. M,, 1932, Geology and ground water resources of The Dalles 
Region, Oregon: U. S. Geological Survey Water Supply Paper 659-B. 





THE DALLES AREA (3)  

OBSERVATION WELLS 

1~/13-88(1) (G. S. ~ i l l i a m s )  i s  a 341-foot drilled well i n  
basalt located about one mile south of The Dalles. 

lN/13-4~(1) (odd Fellows cemetery) i s  a 306-foot drilled well 
i n  basalt looated about one mile west of The Dalles. 
Periodic water level measurements available from 
1956 to date. 
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THE DALLES AREA (3) 

OBSERVATION WELLS 

1 ~ / 1 3 - 3 4 ~ ( 1 )  ( ~ e o r ~ e  F. Bradley, formerly westgage) i s  a 
500-foot d r i l l e d  well i n  basa l t  located about 
6 miles south of The Dalles i n  the Fivemile 
Creek Valley. 

2 ~ / 1 3 - 2 8 ~ ( 1 )  ( ~ a r v e ~  Aluminum company) i s  a 314-foot d r i l l e d  
well i n  basa l t  located about 2 miles NW of 
The Dalles. Periodic water l eve l  measurements 
avai lable  from 1957 t o  date. 
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TIIE DALLES MEX (3) 

OBSERVATION WELLS 

2N/lj-j2A(l)    he no with I r r iga t ion  coop.) i s  a 275-foot d r i l l e d  
well i n  basalt  located about one mile NW of The 
Dalles. Periodic water leve l  measurements available 
from 1957 t o  date. 

l l l ( 1 )  ( ~ i l l i a m  L. ~ u l s e )  i s  a I l l - foot  d r i l l e d  well i n  
basalt  located about 5 miles SW of Dufur. 

2~/12-36~(3)  (w. S.  els son) i s  a 320-foot d r i l l ed  well i n  sand- 
stone located about 5 miles west of The Dalles. 
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THE DALLES AREA (3) 

OBSERVATION WELLS 

1 ~ 1 - l ( 1 )  (v. R.   art in) i s  a 230-foot d r i l l e d  well i n  
basa l t  located about 2 miles south of 
The Dalles i n  the Threemile Creek Valley. 

1~/12-13M(l) ( ~ u l i u s  ~ a n d o z )  i s  a 572-foot d r i l l e d  well i n  
basa l t  located about 4 miles SW of The Dalles 
i n  the M i l l  Creek Valley. Periodic water 
l eve l  measurements avai lable  from 1957 t o  date. 
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COLUMBIA SLOPE AREA (4) 

The Columbia Slope area  includes the broad northward sloping a rea  
i n  northwestern U m a t i l l a  County and northern Morrow County. A large  par t  
of t h i s  area  i s  underlain by 100 f e e t  o r  more of sand and gravel and c lay 
deposi ts  t ha t  were l a i d  down during the  Ice  Age. These deposits  r e s t  upon 
a very th ick sequence of ba sa l t i c  lava flows t ha t  have been named the 
Columbia River Basalt Formation. This formation i s  a s e r i e s  of individual  
lava flows layered one upon another. Individual  flows may range from a few 
f e e t  t o  a hundred f e e t  o r  more i n  thickness. These very f l u i d  lava flows 
welled t o  the surface from la rge  cracks t ha t  opened up i n  many par t s  of the 
Columbia Basin area ,  and the lavas spread out as extensive lakes of molten 
rock. Long periods of time of ten separated the  outpourings of lava. A t  
times, s o i l  zones and f o r e s t s  developed only t o  be buried by a subsequent 
lava flow. Tree ca s t s  and pe t r i f i ed  wood occur i n  some locat ions  along the 
Columbia River Highway i n  t h i s  formation. (continued on Page 40) 

OBSERVATION WELLS 

3N/26-4~(1) ( ~ u t h e r  ~ r a m e r )  i s  a 623-foot d r i l l e d  well i n  
basa l t  located about 8 miles SW of Ordnance. 

4 ~ / 2 7 - 3 2 ~ ( 1 )  (R. ~ o l z a ~ f e l )  i s  a 310-foot d r i l l e d  well i n  
basa l t  located about 2 miles SW of Ordnance. 

4N/29-17~(2) (Milton ~ u l p )  i s  a 207-foot d r i l l e d  well i n  
sand located about one mile north of Stanfield.  

5 ~ / 2 8 - 2 2 ~ ( 1 )  (L. J .  Martin, formerly Munson) i s  a 189-foot 
d r i l l e d  well i n  basa l t  located about 3 miles 
south of Umatilla. Periodic water l eve l  measure- 
ments avai lable  from 1953 t o  date. 

REFERENCES 

Hogenson, G. M., 1964, Geology and ground water of the  Umatilla River 
Basin, Oregon: U. S. Geological Survey Water Supply Paper 1620. 
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COLUI4BIA SLOPE tiREji (4) 

Most of t he  Columbia River  Basalt Formation has  low poros i ty ,  t h a t  
i s ,  t h e  per  cen t  of open space f o r  t h e  s to rage  of water  i s  low, probably 
averaging l e s s  t han  one pe r  cent .  P a r t  of t h i s  p o r o s i t y  i s  formed by 
shrinkage c racks  t h a t  formed when the  l a v a  consol ida ted ,  p a r t  i s  formed by 
the  bubble holes  t h a t  develop n e a r  t h e  su r f ace  of i n d i v i d u a l  l a v a  f lows by 
expanding gases  i n  t he  zone of reduced pressure.  These i n f l a t e d  and rubbly,  
broken zones form the  c o n t a c t s  between l a v a  flows. The shrinkage c racks  
and bubble ho le s  a r e  gene ra l ly  in te rconnected  t o  a degree t h a t  a l lows  f o r  
t he  easy passage of water. !?he c o n t a c t  zones between f lows a r e  a t  p l aces  
very permeable and se rve  as t h e  ch i e f  zones f o r  t h e  development of ground 
water. Genera l ly  s eve ra l  such permeable zones must be pene t r a t ed  by we l l s  
i n  o r d e r  t o  develop an adequate water  supply f o r  t h e  l a r e e r  capac i ty  wel l s .  
(Continued on Page 42 ) 

OBSERVATION W&LS 

4 ~ / 2 7 - 5 ~ ( 1 )  ( ~ m a t i l l a  Army Depot - Well No. 6 )  i s  a 710-foot 
d r i l l e d  well  i n  b a s a l t  l oca t ed  a t  Ordnance. 
Pe r iod ic  water  l e v e l  measurements a v a i l a b l e  from 
1955 t o  da te .  
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COLUMBIA SLOPE ARFA (4) 

Ground water occurring i n  the gravels overlying the basalt  i s  
recharged chief ly by i r r iga t ion  vater  imported i n t o  the area. The shallow 
water-bearing zones i n  the underlying basal t  formation a r e  believed t o  be 
hydraulically connected with the overlying gravels and the two const i tute  
one ground water reservoir. No serious problems of water leve l  decline have 
yet developed i n  the gravel formation. From the available data, it  appears 
that water levels  are  higher and more ground water i s  available i n  the gravel 
formation i n  the months of August and September than i n  the months of b y  
and June. This i s  believed due t o  the recharge of imported i r r iga t ion  water 
from the Umatilla River. 

llhe deep water-bearing zones i n  the basalt  a re  hydraulically sep- 
arated from the shallow water-bearing zone and receive very l i t t l e  annual 
recharge. The meager amount of pumping from these deep zones i n  the past 
few years has been suff ic ient  t o  cause a major decline i n  water levels  and 
i t  appears that  we are  mining the available ground water supply from these 
deep zones. Th i s  occurs whenever annual pumping exceeds the r a t e  of annual 
recharge. 

OBSERVATION WELLS 

4~/27-19~(1)  ( ~ m a t i l l a  Army Depot - Well No. 4) i s  a 600- foot 
d r i l l ed  well i n  basal t  located a t  Ordnance. Per- 
iodic water level  measurements available from 
1955 t o  date. 





41~/27-t3?(1) (Umatilla A m y  Depot - '.Jell No, 3)  i s  a 453-foot 
d r i l l ed  ~irell. i n  basa l t  located a t  Ordnance. 
Periodic water level  mea.surements avails-ble from 
1950-1951 and from 1961 t o  date. 

48/27-??K(I) ( ~ m a t i l l a   my m o t  - T.!ell No. 2) i s  a 360-foot 
d r i l l ed  well  i n  basa l t  located a t  Ordnance. 
Periodic vater  level  measurements available from 
1950-1951 and f rm 1954 t o  date, 



COLDNBIA SLOPE AREA (4) 



?il.ton-FreeLrrt?r i s  1-oc~ted a t  the  head of a l a rge  a l l u v i a l  fan  
where the  YJalla 'Jalla River flotrs out  of t he  Blue Mountains. The fan ,  is 
cornnosed of coarse alluvium and i s  rec'narged by the T.?alla 'Jalla River and 
i r r i g a t i o n  diversions.  High ground water l eve l s  in of the  wells 
occurs during the  i r r i g a t i o n  season. The permeable character  of the  
a l l u v i a l  gravels and the  extensive recha.rge from i r r i g a t i o n  c rea tes  a 
pol lut ion t h r ea t  t o  a l l  shallow wells  on the  a l l u v i a l  fan. 

P Columbia River The a l l u v i a l  fan i s  underlain a t  depth by the  
3 a s a l t  Fomtion. Some of the  deep wells i n  tine I4ilton-Freewater area ,  
which develop ground water from tine ba sa l t ,  have been decl in ing i n  recent 
.vears . 

51~/35-lc(1) ('.rillism 4. ~ ingman)  i s  a 32.5-foot dug w e l l  in 
~ r r v e l  locatsd  ne?r  Xlton-Freewater. Periodic 
:.rater l e v e l  measurements avai lable  Trom 1933 t o  
date. 

51~/35-20(1) (K. 4. ~mmaand)  i s  a 22-foot dug wel l  in sand 6: 
gravel  locatsd  about one mile west of itilton- 
F r e e ~ a t s r  . Periodic rqa.tsr l e v e l  measurements 
avai lable  from 1933 t o  date.  

69/35-2@,(1) (George H. %ma) i s  a 165-foot dug & d r i l l e d  
:gel1 in gravel  located about 3 miles north of 
Flilton-Free~~ater . Periodic water l e v e l  measure- 
nentx avai lable  from 1933 t o  date.  

h ~ / 3 5 - 2 6 ~ ( 2 )  ( ~ a r l  ~ a n s m )  i s  a 110-f oot dug S d r i l l e d  wel l  in 
gravel  located about 2 miles north of Pi l ton-  
Freewater. Periodic water l e v e l  neasurelnents 
ava%lable from 1933 t o  date.  

l~Tewcamb, 9. C . , 1951, Preliminary r e ~ o r t  on the  s romd !,rater resources 
of t'ne 'Talla '+?alla Easin, ',:as hington-Oregon : IT. 3.  Geological 
9urvey ooen-f i l e  report .  





5~/35- '~(1) (c i ty  of ?)Elton-~reewater - -?:ell NO. 6) is a 952- 
foot dri l led well i n  Columbia Tiver 3asalt  located 
within the c i ty  of Ifilton-Freewater . Periodic 
m t e r  level measurements available from 1954 to 
date. 

5 ~ / 3 5 - ~ ? ~ ( 2 )  (ci ty of ITiltonJ'reewater - 'Yell No. 2)  is a 902- 
foot dri l led well i n  Columbia River Sasalt  located 
within the c i ty  of Ililton-Freewater. Periodic 
water level measurements avaihble  froin 1954 to 
da t e e  
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The rendleton-"lot ?.oclr area l i e s  i n  a s t r u c t u r a l  va l ley  formed 
i n  the  Cohlmbia ? iver  % s a l t  Formation. This s t r u c t u r a l  va l l ey  has been 
n a r i i a l l y  f i l l e d  with sand and ~ r a . v e l  deposits .  The deep wells  a l l  develop 
>:ate? f ron the  b a s z l t  fo r?a t ion .  Some w-ter l e v e l  declines been 
re-orted i n  the  '.'eston area. 

The uncer ta inty  of being able  t o  develop la rge  ground-mter s u p  
-?liss i n  the  Columbia Tiver a t  every loczt ion was denonstrated in 1965 by 
the construction of a 1,500-foot wel l  a t  ?endleton which had a capacity of 
only 525 gallons -9er minute :.ri.t'n 361 f e e t  of drawdu.m. k new we l l  a t  P i l o t  
?ock encount~d  a r t e s i a n  conditions a t  a dept'n of 880 f e e t .  'Jerk continues 
i n  attenrptfng t o  con t ro l  leakage zones i n  t h i s  well.  

2~1/32-211(1) (City of Pendleton - Stillman Park 'dell) is a 700- 
foo t  d r i l l e d  wel l  i n  Columbia River 3 a s a l t  located 
within t he  c i t y  of Pendleton. 

1132-17~(1) ( c i t y  of P i l o t  ?lock - -.!ell No. 1 )  i s  a 309-f oot 
a r t e s i an  we l l  d r i l l e d  i n  Columbia River Basal t  
located wit'nin the  c i t y  of P i l o t  iiock. 

1132-17~(1) ( c i t y  of P i l o t  Eiock - ?!ell No. 2 )  i s  a b%-foot 
a r t e s i an  :ell d r i l l e d  in Columbia River 3 a s a l t  
located within the  c i t y  of P i l o t  Rock. 

1132-235(1) ( ~ i l m e r  ~ 1 ~ r n )  i s  a 774-foot d r i l l e d  we l l  i n  b a s a l t  
located about 4 miles SE of P i l o t  Rock. 

3/30$--1~(1) (Josenh ~ e d r o )  i s  a 99-foot d r i l l e d  .dell i n  b a s a l t  
located about 10 miles ,Sf of ? i l o t  Rock. Periodic 
prater l e v e l  measurements avai lable  f ron  1953 t o  date. 

Brocm, S t u a r t  G.,  1955, 1nouiy-y i n t o  t he  r e ~ o r t e d  in terference between 
a r t e s i an  wells  near F i l o t  Toclc, Oregon: U. 3. Geological Survey open- 
f i l e  report .  

Hogens on, G . T?., 1%4, %ology and ground water of t he  h a t l l l a  River Basin, 
Oregon: U. S . Geological Survey '"Tater @unnly Paper 1620. 
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GRANDE RONDE VALLEY (7)  

The Grande Ronde Valley i s  a broad, deep s t r uc tu r a l  val ley  t h a t  
has been p a r t i a l l y  f i l l e d  with lake and stream deposited clays,  s i l t s ,  
sands, and gravels. The occurrence of coarse-grained sand and gravel deposi ts  
i s  usually l imi ted t o  the a l l uv i a l  fans  t ha t  have formed where the l a rge r  
streams flow i n t o  the valley.  The deeper materials  i n  the basin f i l l  a r e  
fine-grained s i l t s  and clays. 

The basin i s  underlain by the Columbia River Basalt Formation 
which contains confined ground water. Wells d r i l l e d  i n t o  the basa l t  
generally flow a t  the surface. 

New i r r i g a t i o n  wells have been d r i l l e d  during the  past few years. 
Some of these aevelop several  thousand gallons per minute from the sand 
and gravel  deposits .  

It appears tha t  the permeable a l l u v i a l  deposi ts  can withstand a 
large  addi t ional  development without c rea t ing  a ser ious  problem of decl in ing 
water levels .  A t  the present time, large  amounts of the p rec ip i t a t ion  
which would be avai lable  f o r  ground water recharge i s  being re jec ted  
because the ground water reservoir  i n  the a l l u v i a l  deposits  a re  f u l l  t o  
overflowing. Additional pumping during the i r r i g a t i o n  season would cause 
a lowering of the water t ab le  and c rea te  addi t ional  ground water storage 
space. 

OBSERVATION WELLS 

l.N/39-15~(1) ( ~ i m   organ) i s  a 130-foot d r i l l e d  well i n  sand 
and gravel  located near Elgin. 

1/38-24~(1) (H. L, ~ a g n e r )  i s  a 1150-foot a r t e s i an  well 
d r i l l e d  i n  basal t  located about 3 miles west of 
Imbler. Periodic water l eve l  measurements 
avai lable  from 1950 t o  date. 

1 - ( 1 )  (A. F, ~urman)  i s  a 44.6-foot d r i l l e d  well i n  
sand located near Imbler. Periodic water l eve l  
measurements avai lable  from 1940 t o  date. 

8 - 0  (Union county) i s  a 11-foot dug well i n  sand and 
gravel located about 2 miles e a s t  of La Grande. 
Periodic water l eve l  measurements avai lable  from 
1936, and from 1938 t o  date. 

Hampton, E. R., and Bro!,n, S. G. ,  1964, Geology and ground water resources 
of the Upper Grande Ronde River Basin, Union County, Oregon: U. S, 
Geological Survey Water Supply Paper 1597. 
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GRANDE RONDL VALLEY (7)  

OBSERVATION WELLS 

l /39 -20~(1 )  ( c l ay ton  FOX) i s  a 1468-foot a r t e s i a n  well  d r i l l e d  
i n  b a s a l t  loca ted  about one mile  n o r t h  of Imbler. 

2 (Wilfred ~amann) i s  a 255-foot d r i l l e d  well  i n  sand 
and g rave l  l oca t ed  about 6 mi les  e a s t  of L a  G r a d e .  

3 /39 -7~(  2) ( s t a n l e y  weishaar)  i s  a 375-foot d r i l l e d  well i n  
sand and g rave l  l oca t ed  about 5 mi les  SE of I s l and  
City.  

3 /38-3~(1)  ( c i t y  of I s l and  c i t y )  i s  a 315-foot d r i l l e d  wel l  i n  
g rave l  l oca t ed  wi th in  I s l a n d  City.  



G W D E  RONDE VALLKY (7 )  



B m  VALLEY (8) 

The Baker Valley i s  a broad s t ruc tu r a l  basin t ha t  has been par- 
t i a l l y  f i l l e d  with lake and stream deposits. The coarser-grained sand and 
gravel deposits  a re  confined t o  the  l a rge  a l l u v i a l  fans t ha t  have been 
formed by streams flowing out of the  Elkhorn Mountains. 

A t  many places i n  the  Baker Valley the  water t ab le  i s  a t  o r  near  
land surface. This ind ica tes  t ha t  the  ground water reservoirs  a r e  f u l l .  
Ground water developments i n  some areas  of t he  Valley would a i d  i n  solving 
drainage problems. A 650-foot well w a s  d r i l l e d  near  the  City of Baker 
during 1965 t ha t  was t es ted  at  a y i e ld  of 2,000 gal lons  per  minute with 100 
f e e t  of drawdown. Par t  of the ground water was developed from the  a l l u v i a l  
gravels and par t  from the  permeable volcanic rocks t ha t  were encountered i n  
the  bottom 150 f e e t  of the  well. 

OBSmvATION WELLS 

8/39-22~(1) ( ~ a k e r  county) i s  a 12-foot dug well i n  sand & 
gravel located i n  the  Baker Valley near Wingville. 
Periodic water l eve l  measurements avai lable  from 
1938 t o  date. 

8/@-19~(1) ( ~ a k e r  county) i s  a 9-foot dug well i n  sand & 
gravel located i n  the  Baker Valley near  Wingville. 
Periodic water l eve l  measurements avai lable  from 
1938 t o  date. 

9 / 3 9 - ~ ( 1 )  ( ~ e r m i t   ans sen) i s  a 321-foot d r i l l e d  well i n  
gravel  located about 4 miles NW of Baker. Periodic 
water l eve l  measurements avai lable  from 1949 t o  date. 

9/@-18&(1) ( ~ a u l  V. H i l l )  i s  a 575-foot d r i l l e d  well i n  gravel 
located about one mile west of Baker. 

6/39-20~(1) ( ~ d  ~ c ~ a n s e )  i s  a 562-foot d r i l l e d  well i n  gravel  
located about 2 miles west of North Powder. 

Ducret, G. L. Jr., and Anderson, D. B e ,  1965, Records of wells, water l eve l s  
and chemical qua l i ty  of water i n  Baker Valley, Baker County, Oregon. 

Trauger, F'rederick D., 1951, Ground water resources of Baker Valley, Baker 
County, Oregon: U. S. Geological Survey open-file report .  
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UPPIi2? JOHN DAY VALUE (9) 

The upper John Day Valley is  a long, narrow val ley that extencis 
from D a p i l l e  t o  Pra i r ie  City. The val ley f l o o r  is generally l e s s  than a 
mile i n  width and is bordered by steep valley walls. The flood p la in  is 
underlain by coarse a l luv ia l  deposits of sand, gravel and boulders. Ground 
water i n  these ~ermeable d q o s i t s  is a t  most places hydraulically ~Omec t -  
ed with the adjacent r iver .  Ground water developments from the a l l u v i a l  
deposits have been made through the use of sumps or  ponds and shallow 
dr-illed wells. The extreme permeability of the a l luv ia l  deposits and t h e i r  
shallaq occurrence makes the grw~nd water readi ly subject t o  pollution 
problems. 

A t  nlaces, as a t  John Day, the Columbia Fiver Basalt Formuon  
extends below the a l l u v i a l  deposits and some deep wells hzve encountered 
confined ground water i n  t'ne lavas. The John Day formation which underlies 
the a l l u v i a l  deposits i n  the Dayville area has very l o w  permeability and is 
generally capa3le of yielding only small supplies of ground water. 

12/26-34~(1) (Dayville Cemetery) i s  a 465-foot d r i l l ed  well  i n  
sand R: gravel located about 3 miles SW of Dayville. 

13/29-22~(1) (Curtis 'artin) is  a 215-foot d r i l l e d  well  in 
gravel located about 6 miles w e s t  of Fit. Vernon. 

13/3 0 -27~  (1) ( s t a t e  Highway Department - Clyde Holliday ldayside 
Park) is  a 155-foot d r i l l e d  well  i n  basa l t  located 
about one mile eas t  of M t .  Vernon. 

13/31-2lN(1) (Mt. View Country Club) is  a 10-foot dug w e l l  in 
gravel located about one mile west of John Day. 
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COW VALLFY AREA (10) 

Cow Valley i s  a small upland basin i n  northern Malheur County tha t  
.as declared a c r i t i c a l  ground water area i n  1959 on the basis of declining 
g te r  levels.  The valley has been closed t o  fur ther  ground water develop  
en t s  and existing i r r iga t ion  wells have been res t r ic ted  t o  the duty of 
'ater which i s  three acre f e e t  per acre of i r r iga ted  land. Ground water 
ithdrawals for  the period of 1951-1968 are given below: 

GROUND WATER PUMPAGE 

Year - Acre Feet Year - Acre Feet 

15/40-25(1) (Max Holloway No. 1) i s  a 421-foot d r i l l ed  well i n  
sand and gravel located within Cow Valley. Periodic 
water level  measurements available from 1950 t o  date. 

15/40-2N(1) (Rankin Crow No. 2) i s  a 310-foot d r i l l ed  well i n  
sand and gravel located within Cow Valley. Periodic 
water level  measurements available from 1950 t o  date. 

15/40-12M(1) (Guss Davis No. 3) i s  a 280-foot d r i l l ed  well i n  
basal t  located within Cow Valley. Periodic water 
level  measurements available from 1955 t o  date. 

15/40-14&(1)  a an kin Crow No. 8) i s  a 248-foot d r i l l ed  well i n  
basal t  located within Cow Valley. Periodic water 
level  measurements available from 1954 t o  date. 

REFERENCES 

Brown, S. G. , and Newcomb, R. C. , 1962, Ground water resources of Cow 
Valley, Malheur County, Oregon: U. S. Geological Survey Water Supply 
Paper 161 9-M. 



COW VALLEY AREA (10) 



15/40-l~(1) (-4ltha Anderson) i s  a 330-foot dri l led well in sand 
2: gravel located within Cow Valley. periodic water 
level measurements available from 1954 t o  date. 

15/40-2:"i(1) (Nax Hol1o:~a.y #2) i s  a 535-foot dri l led well in 
sand Sc gravel located within C a q  Valley. Periodic 
m t e r  level measurements available from 1954 t o  date. 

15/40-10~(1) (Rankin C r a ~  #9) is  a 1000-foot Grilled well in 
sand 8: gravel located within C a r  Valley. Periodic 
water level measurements available from 1954 t o  date. 

l5/40-13~(1) ( ~ x s s  Davis $9) is a 300-foot drilled well i n  basalt 
Located vfi thin Ccrq Valley. Periodic vrater level 
roeasurenen+a svailable from 1955 to  date. 

15/41-8~(1) (ilankin C r a w  #I) i s  a 338-foot dri l led well i n  basalt 
located within Caw Valley. Feriodic water level 
neasurenents available from 1953 t o  date. 
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The Southern 'falheur Area i s  located wi thin  t h s  =as in  1% 'iange 
country of "out'n "ast Oregon. The area has been broken by block fau l t ing  
i n t o  m2y 'ossin and mountain ridge areas.  The f au l t i ng  hqs a l s o  divided 
the  area  i n t o  numerous disconnected ground-water reservoirs .  A l a rge  
 art of tine area i s  underlain by nerneable volcanic rocks, hcwever, t'ne 
1 0 1 , ~  ~ r e c i n i t a t i o n  incident  t o  the  area l i n i t s  the  avaunt of ..round-mter 
rec1lzrge. The ~ a i n  source of recharge i s  snorrnelt runoff from the  ridges 
and h i l l s  durinr: the  spring months. To date t'nere ha- b-en very l i t t l e  
prmmd-~rciter development i n  t h i s  a rea ,  however, t he  area should be able  
t o  sus ta in  aoder=.te s ized ground-xater 6evelopments ~IjlYcout ser ious  nroblems . 

30/46-29(1) (Jordan Valley Cemetery D i s t r i c t )  is a 221-f oot 
d r i l l e d  wel l  i n  sandstone located i n  Jordan Valley. 

30/46-10!!(5) (Jaca Brothers) i s  a 420-foot d r i l l e d  wel l  i n  
sand located about 2 miles ,Y,?J of Jordan Valley. 

36/41-26 5 (1) (S ta te  Hiqhr,~ay Eqar tment  - Basque Xaintenance 
s t a t i o n )  i s  a 222-foot d r i l l s d  we l l  i n  b a s a l t  
located about one mile ?7J of Basque. 

41/42-?2~(1) (~uclqy 7 Ranch) i s  a 615-foot d r i l l e d  wel l  i n  
 ravel located about 2 miles west of 7-kDermitt. 

I'Jewcomb. ?. C . ,  1961 Grolmd water i n  t he  western n a r t  of t he  Ca- r  Creek 
2nd Soldier  Cree'c qra;..ing un i t s ,  Malheur County, Oregon: U. 3 .  
Geological Survey '>rater %rigly P a ~ e r  Uc75-Y. 





The Southern Zarne~r a r ea ,  l i k e  t h e  Sou-thern I,ialheur a r ea ,  has been 
divided by fau l t ing  i n t o  may b-s ins  z.nd r5dges. Steens Xountain, t he  
l a r g e s t  and most prominent fault-'clock mountain i n  t h e  northwest, i s  located 
i n  t h l s  a.rea. This m o u n t a i n  i s  bordered on t he  e a s t  by the  Alvord Valley 
and on the  v e s t  by t he  Donner 2nd Bl i tzen ?Ta.lley and the  Catlotr Valley. The 
vari-011s bpsins i n  the  area have been r a . r t i a l l y  f i l l e d  with alluvium derived 
from the  adjacent r idges and h i l l s .  ??echarge comes chief]-y froni snarne l t  
d v r i r . ~  ti?> s ~ r i n ?  ~ o n t h s .  The 1-aryer basins a s  t h e  !.I-vord Valley, the  Donner 
and El i tzen Valley and t3e  Catlmr Valley a r e  believed t o  contain l a rge  sup- 
d i e s  of  round water. Recharge t o  these l a rge r  bzs ins  i s  r e l a t ed  t o  t h e  
s n m , r f ~ l l  on tl?e Steens TTountain. 

31/35-21?(1) (Fred pallock) i s  a 32-foot d r i l l e d  :re11 i n  a l l u -  
vium loczted near Juniper Lake. Periodic prater 
l e v e l  measurenents avai lable  from 1954 t o  date. 

3L~/34-15~(-!) (-4lvord Ranch) is  a 300-foot d r i l l e d  wel l  i n  lava 
l o c , ~  t ed   bout 8 ri i les I.iS of Andrevs . 

35/?3-3?@(1) (Andrew ~hul -1)  is a 170-foot c:rj.lled wel l  in sand 
& ~ r p v e l  located near kndrews . Period-ic water 
l eve l  measurements ava i lab le  from 1958 t o  date.  

37/36-11~~.(1) ('rlhitehorse yanch) is  a 792-f oot d r i l l e d  wel l  i n  
ba sa l t  located about 28 miles PJF: of F ie lds .  





The Harney Easin is a large closed s t ruc tu ra l  basin tha t  has been 
pa r t i a l ly  f i l l e d  with lalce and stream deposits and volcanic debris. The 
water table  l i e s  close t o  land surface beneath the en t i re  basin f loo r  and 
the underlying ground-t~ater reservoirs a re  near f u l l  capacity. From the 
available information, it amears  t h a t  t h i s  basin can sustain large ground- 
water develanments without serious r?roblems of declining watel- levels.  

23/27-30~3(1) (Green Valley ~ianch) i s  a 268-foot d r i l l e d  well  i n  
gravel ( 7 )  located about one mile rP..J of Riley. 

23/31-16~(l) (T. Allen   ones) is  a 300-foot d r i l l e d  well i n  
gravel located about 2 miles SE of Burns. Period- 
i c  ~ira t e r  leve l  measurements available from 193 0- 
1932, 1956 and from 196 0 t o  date. 

21~/30-26~(1) ( ~ o h n  C a ~ b e l l )  i s  a 501-f oot d r i l l ed  well  in sand 
8 qravel l o c ~ t e d  about 9 miles Fd of Burns. 

25/311~1.1(1) (James ~ t a h l )  i s  a 170-foot d r i l l ed  well  in sand & 
gramel located about 10 miles SE of B u r n s .  

26/34-6~(1) ( ~ o h n  J. ~ e c h t )  is  a 260-foot d r i l l e d  well  in sand 
located about 4* miles south of Crane. 

27/33-2~(1) (R. F . Upton) is  a 176-foot d r i l l ed  wel l  i n  lava & 
cinders located about 2 miles S'd of New Princeton. 

Piper, A .  M., e t  a l ,  1939, Geology and ground water resources of the Harney 
Sasin, Oregon: U. S. Geologic71 Survey ?dater Supply Paper 84.1. 





OBSERVATION WELLS 

22/31 -34N(1) (Burtt Schroder , Formerly Lazraus) i s  a 288-foot 
d r i l l ed  well i n  sand & gravel located about 3 
miles NE of Burns. periodic water leve l  measure- 
ments available from 1930 - 1936 and from 1938 t o  
date. 

2 - Q ( 1 )  (E. N. sewell) i s  a 120-foot d r i l l ed  well i n  
gravel located about 4 miles east  of Burns. 

24/31-28E(1) (Harney County) i s  a 17-foot dug well i n  gravel 
located about 9 miles SE of Burns. Periodic water 
level  measurements available from 1936 and from 
1938 t o  date. 

2 - 1 1  ( ~ o h n  ~ o s s b e r g )  i s  a 305-foot d r i l l ed  well i n  lava 
& cinders located about 2 miles north of Crane. 

6 ( 1 ) (D. Edward Owen, Formerly ~ o r s l u n d )  i s  a 300-f oot 
d r i l l ed  well i n  cinders located about 3$ miles west 
of New Princeton. Periodic water level  measurements 
available from 1958 t o  date. 

27/31 -1 G( 1 ) (John Crow) i s  a 118-foot d r i l l ed  well i n  basal t  
located near the south shore of Malheur Lake. 
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Varner Valley is a long narrow s t ruc tu ra l  valley located in 
so~rtheastern Lake County. The valley is  bord3red by f a u l t  block mountains 
tha t  have contributed materials f o r  the ~ a r t i a l  f i l l i n g  of t h i s  basin. 
This valley was the s i t e  of the spectacular Ithot water" geyser tha t  deve- 
loped i n  a deep t e s t  well  d r i l l e d  on the Crump Iianch a few years ago. 

I n  general, aos t  of the ground-rater reservoirs underlying t'nis 
basin a r e  f i l l e d  and water levels  a re  a t  or near land surface. It is 
believed t h a t  large s u p ~ l i e s  of ground water underlie t h i s  valley. 

35124-95(1) (u.s. B .L.M. 1 is a 376.5-foot d r i l l e d  well  i n  
basa l t  located about 8 miles north of Hart Lake. 
Periodic water leve l  measurements available from 
1949 t o  date. 

36124-27~(2) (Con Lynch) is  a 255-foot d r i l l ed  wel l  i n  cinders 
( 7 )  located about one mile eas t  of Plush. 

36124-333(3) (con ~ a ~ l o r )  i s  a 262-foot d r i l l ed  well  i n  gravel 
& lava located about one mile eas t  of Plush. 

38124-27?1(1) (Charles  rump) i s  a 81-foot d r i l l e d  trell  in 
gravel located near Crump Lake. Periodic water 
level  measurements available from 1948 t o  date. 

39124-21r"(2) (J. G. Dyke) i s  a 165-foot d r i l l ed  well  i n  grs.vel 
located i n  Adel. Periodic water l eve l  measurements 
available from 1948 t o  dqte. 

T r a u ~ e r ,  Frederick D., 1950, Basic ground water data in Lake County, Oregm: 
U. 5. r3ological Survey q e n  f i l e  report. 



WARNER VALLEY (14) 



GOOSE LAKE BASIN (15) 

The Goose Lake Basin is a la rge  s t r u c t u r a l  basin l o c ~ t e d  in 
southeastern Iake County. This basin has been p a r t i a l l y  f i l l e d  with stream 
and lake deposits. The stream deposited sands and gravels usually occur 
where a l l u v i a l  fans have been b u i l t  i n t o  the basin. Some of the  a l l u v i a l  
declosits have been buried by fi-ne-gr~ined lake sediments which tend t o  con- 
f i ne  the ground water and cause same w e l l s  t o  flow. Buried organic debris 
i n  the  basin f i l l  d e p o s i b  often creates  water qua l i ty  problems with respect 
t o  i ron  and hydrogen su l f ide  and methanc gas. 

I n  general, the  water t ab l e  stands c lose t o  land surface and a 
large auant i ty  of ground water i s  i n  storage i n  t h i s  basin. Ground-water 
developments f o r  i r r i ga t ion  a r e  few i n  number bu t  a r e  expected t o  increase. 

37120-34??(1) (Robert t ~ e i r )  is a 808-foot d r i l l e d  wel l  i n  gravel 
located about 9 miles north of Lakeview. 

39119-34~(1) (~dil l iam Hoffman) i s  a 110-foot d r i l l e d  well  i n  
sand Pc gravel located about 7 miles w e s t  of Lakevieu. 

39120-9~(1) (Iakeview ? b i n g )  i s  a 800-foot d r i l l e d  w e l l  in 
sand & gravel located i n  Lakeview. 

40/20-14~( 1 )  (*der & Alexis) is a 305-f oot d r i l l e d  wel l  i n  
sand & gravel loczted about 5 miles south of 
Zakeview . 

4 0 / ~ 0 - 2 6 ~ ( 2 )  ( ~ e a l  ~ l l i o t t )  is  a 190-foot d r i l l e d  wel l  i n  sand 
& grs.vel located about 8 miles south of Lakeview. 

w L rauger , Trederick D . , 1950, Pasic ,ground water data i n  Lake County s Oregon:, 
U. S. Geological Survey F e n  f i l e  renort. 



GOOSE LAKE BASIN (15) 



Yonna Valley is  a broad basin in Southern Klamath County that is 
surrounded by f a u l t  block mountains. The val ley is drained by several 
small streams that a re  t r ibutary t o  Lost River. 

A large pa r t  of the val ley f loor  is  underlain by sedimentary 
s t r a t a  of s i l t s tone ,  t u f f a c e a s  sandstone, diatomite and volcanic ash. 
These s t r a t a ,  which have been named the Yonna Formtion, have low pertneabi- 
l i t y  and are  generally capable of yielding only small. supplies of ground 
water. A seauence of volcanic rock which underlies the Yonna Formation 
generally has high permeability and is generally capable of yielding large 
s u p l i e s  of ground water t o  deep wells. T t  apnears t h a t  the  ground-water 
reservoirs i n  the Yonna Valley can withstand substant ial  development w i t h -  
out serious ~roblems. 

38/11-6~(1) (B . J. ~ e n d r z e  jewski) is  a 194-foot d r i l l e d  well 
i n  broken lava located about 5 miles NE of Dairy. 
Periodic water leve l  measurements available from 
1957 t o  date. 

38/11$-12~(2)  rank Challis)  is  a 150-f oot d r i l l e d  well  i n  
porous lava located about 4 miles NE of Diary. 
Periodic wa.ter leve l  measurements available f rm 
1949 t o  date. 

3 8 - N )  (blil1ia.m ~ o n i ~ )  is a 600-foot d r i l l ed  well  i n  
diatomaceous material located about 3 miles HE of 
Dairy. Periodic water l eve l  measurements available 
from 1948 t o  date. 

/ - 5 1 )  (Frank R. m i t e )  is a 495-foot d r i l l e d  well  i n  lava 
& cinders located about 2 miles north of Dairy. 
Periodic water leve l  measurements available from 
1948 and f r m  1950 t o  date, 

39/11$-39(1) (L. J. Horton) is a 102-foot d r i l l ed  w e l l  in lava 
& cinders located about one mile south of Dairy. 
Periodic water l eve l  measurements available from 
1957 t o  date. 

T'kyers, Joseph D. and FTewcmb, R.  C . , 1952, Geology and ground water 
resources of the Swan lake - Yonna Valleys area, Klamath County, Oregong 
U. S, Geological Survey open f i l e  report. 

Newcomb, R.  C .  and ,%rt, D. H., 1958, Preliminary renort  on the ground water 
resources of the Klamath E v e r  Basin, Oregon: U. S. Geological Survey 
open f i l e  renort. 





The Swzn b k e  Valley is a closed basin lying immediately w e s t  of 
Yonna Valley. This r i f t  valley, has been p a r t i a l l y  f i l l e d  with fine-grained 
lake deposits. These f ine  grained lake beds a re  believed capable of yield- 
ing  only small supplies of ground water. 

Large -round-=rater supplies have been obtained from deep wells 
d r i l l ed  in to  t'ne volcanic rocks t h a t  surround and underlie the lake beds. 
A 295-foot well  d r l l l ed  in to  the volcanic rocks i n  1965 was tested a t  2,850 
gallons per minute with only eight f e e t  of drawdam. 

37110-8??(1) (~d~ewood  Ranch) i s  a 281-foot d r i l l e d  lie11 i n  
cinders located about 10 miles NE of Klaraath Fal ls .  

37110-29~(2) (~dgewood ~ a n c h )  i s  a 800-foot d r i l l e d  well  i n  
gravel 1oca.ted about 8 miles NE of Klamth Fal ls .  
Periodic water leve l  measurements available from 
1 9 9  t o  date. 

38110-22~(1) (%ke Short) is  a 460-foot d r i l l ed  well  i n  lava 
located about 8 miles NE of Klamath Fal l s .  Periodic 
water leve l  measurements available from 1957 t o  date. 

38110-25~(1) ( ~ a r r i s o n  Yitchell) is  a 524-f oot d r i l l ed  well i n  
lava & cFnders located about 4 miles west of Dairy. 
Periodic ...rater leve l  measurements available from 
1957 and 1958. 

Meyers, Joseph D. and Newcomb, R. C . ,  1952, Geology and ground water re- 
sources of the Swan Lake - Ymna Valleys area,  Klatmth County, Oregon: 
U. S . Geological Survey open f i l e  reyort  . 

Newcomb, R C . and Hart, D. H. , 1958 Prelj-minary report  on the ground water 
resources of the Klamath River Basin, Oregon: U. S .  Geological S m e y  
open f i l e  report. 





SPRAGUE RIVER VALLEY (18) 

The Sprague River Valley, which extends from the Community of 
Sprague River t o  Bly, i s  underlain by some of the most productive ground- 
water rese rvo i r s  i n  the  Sta te .  The productive wells i n  the Bly a r ea  develop 
ground water from porous lava  and cinders. One well was t es ted  a t  3,500 
gallons per minute with no apparent drawdown. In  the Beatty area ,  deep wells  
d r i l l e d  i n t o  the lavas  and c inders  underlying the Yonna Formation develop 
confined ground water. Some of these wells have a r t e s i a n  flows of 1,000 
gallons per  minute o r  more and have pumping capac i t i e s  exceeding 2,000 
gallons per minute. Similar  a r t e s i an  conditions extend down the  val ley  t o  
near the  community of Sprague River. 

OBSERVATION WELLS 

35/8-1~(1)  ( ~ e n r y  ~ o l f f )  i s  a 101-foot d r i l l e d  well i n  sand 
and gravel  located about 9 miles e a s t  of Chiloquin. 
Periodic water l eve l  measurements avai lable  from 
1954 t o  date. 

0 - B ( )  ( ~ e d  ~hrume)  i s  a 360-foot d r i l l e d  well i n  sand 
located about 6 miles NW of Sprague River. 
Periodic water l eve l  measurements ava i l ab le  from 
1954 t o  date. 

36/10-14~(1) (K. R. ~ e w l u n )  i s  a 527-foot d r i l l e d  well i n  
volcanic rock located i n  Sprague River. 

6 - A )   i ill Gallaher, formerly ~ c ~ a i n )  i s  a 223-f oot 
d r i l l e d  well i n  basa l t  located about 5 miles SW 
of Beatty . Periodic water l eve l  measurements 
ava i l ab le  from 1954 t o  date. 

36/14-27~(1) ( ~ e n r y  ~ e r b e r )  i s  a 438-foot d r i l l e d  well i n  
volcanic rock located about one mile north of Bly. 

Newcomb, R. C., and Hart, D. H., 1958, Preliminary repor t  on the ground water 
resources of the Klamath River Basin, Oregon: U. S. Geological Survey 
open f i l e  report .  



SPRAGUE RIVER VALLEY (18) 



The For t  Rock area is a broad s t ruc tu ra l  basin i n  Northern Lake 
County and includes the Christmas Lake area and Foss i l  Lake area. 

Recent subdivision of large t r a c t s  of land in t h i s  basin has 
sparked the construction of wells and the development of ground water sup- 
?l ies .  Numermis water leve l  measurements throughout the area show a marked 
s imi lar i ty  in the fluctuations of the water table.  I n  general, the trend of 
water levels  i n  t h i s  area is related t o  long t e r m  changes i n  the  amount of 
annual ~ r e c i p i t a t i o n  occurring in the surrounding upland areas. New a l l  
time high watsr levels  occurred i n  mny wells during 1966. No serious pro- 
b lem of declining water levels have developed i n  t h i s  area. 

OBSERVATION vlnz3 

26114-5~(1) (V. A. Wagers) is a 83 .&-foot d r i l l ed  well i n  sand 
located about one mile west of For t  Rock. Periodic 
water l w e l  measurements available from 1940 t o  
date. 

26/14-12~(1) ( ~ l m e r  ~ o h l e r )  is a 200-foot d r i l l ed  well  in sand 
located about 2* miles SE of For t  Flock. Periodic 
water l e v e l  measurements available f rm 1958 to date. 

2 6 / 1 5 - 3 ~ ( 3 )  (Nick ~ l e r k )  is a 225-f oot d r i l l ed  well  i n  volcanic 
rock located about 7 miles SE of For t  Rock. Periodic 
water l eve l  measurements available from 1949 t o  date. 

27/15-4G(l) ( M . Y . ~ a r k s )  i s a 2 5 7 - f o o t d r i l l e d w e l l i n l a v a &  
cinders located about 9 miles SE of For t  Rock. 
Pe-iodic water leve l  measurements available from 
1932, 1935-1936 and from 1938 t o  date. 

2?/16-13~(1) ( ~ o b e r t  ?4orehouse) is a 560-foot d r i l l e d  w e l l  i n  
gr.vel& rock located i n  Christmas Lake Valley. 

27/17-339(2) (Century ~ a n c h )  is a 54-foot d r i l l e d  well  i n  sand 
located i n  Christmas Lake Valley. Periodic water 
l eve l  measurements available f ram 1938, 1940-1944 
and from 1% t o  date. 

28/16Jk3(1) ( ~ . ~ . B . L . M . ) i s a 7 0 7 - f o o t d r i l l e d w e l l i n l a v a  
located i n  Christmas Lake Valley. Periodic water 
leve l  measurements available from 1958 t o  date. 

H a ~ t o n ,  E. Ti., 1962, Geologic factors  t h a t  control the occurrence and 
ava i lab i l i ty  of ground water i n  the For t  Rock Basin, Lake County, 
Oregon: U. 7 .  Geological Survey Professional Paper 383-B. 

Trauger, F. D., 1950, Basic ground water data i n  Lake County, Oregon: 
13. '3. Geological S u m y  open f i l e  repod.  



FORT! ROCK AREA (19) 



The eastern slope of the Cascade PYTmtains contains many ground- 
.water resemoirs.  The most permeable af these a re  generally associated w i t h  
the younger volcanic rocks and associated cinder deposits. A s  the d e m d  
fo r  additional water i n  t h i s  area increases, and as the ava i l ab i l i t y  of 
surface water supplies becomes s o  cost ly  o r  unobtainable, communities, in- 
dustr ies ,  and possibly agriculture r d l l  turn t o  the development of ground 
water s u n ~ l i e s .  Large capacity wells can be obtained throughout large 
narts  of the area. 

'1Jater levels  i n  many of the wells i n  t h i s  area, which have been 
declining slowly during the period 1959-64, s h m d  a marked reverse i n  trend 
i n  1965 and a re  ncw r is ing.  These changes a re  believed due t o  changes i n  
ground-vater recharge which i s  controlled by climatic conditions, 

l5/10-8~(2) (ROSS ~amrnond) is  a 228-foot d r i l l ed  well  i n  volcanic 
rock located near S is te rs ,  

2 1 / 1 1 - 1 1 )  (1nez Kellems) is  a 100-foot d r i l l ed  well  i n  sand 
located about 6 miles north of LaPine. Periodic 
water l eve l  measurements available from 1945 t o  
date. 

28/8-17~(1) (Vinema Lumber Conpany) is  a 361-foot d r i l l e d  wll 
i n  lava located about 7 miles south of Chemult. 

30/7-llG(1) (c ram Zellerbach COT.) is  a 123-foot d r i l l ed  
well in lava located about 18  miles SW of Chemult 
near Klamath Marsh, Periodic water l eve l  measure- 
ments available from 1954 t o  date, 



CHEMOLT-LAPINE SISTERS AREA ( 20) 



PRINhTILLE AREA (21) 

The Prineville area includes the Ochoco Creek and Crooked River 
Valleys in and around the City of Prineville. Ground water occurs at 
shallow depth in the sandy alluvial deposits and from a single sand and 
gravel stratum that lies at the base of the alluvial deposits. The shallow 
ground water reservoir contains unconfined ground water. Wells in these 
deposits usually provide yields that are less than 20 gallons per minute. 

The thin sand and gravel stratum lying at the base of the alluvial 
deposits contains confined ground water that at places has an artesian head 
of from 70 to 80 feet above land surface. At Prineville, wells have been 
constructed in this confined ground water reservoir with yields in excess 
of 500 gallons per minute. 

Recharge to the confined ground water reservoir is believed to 
come from leakage in irrigation canals and irrigation in the area north and 
northwest of Prineville. (~etween 1957 and 1960 some decline of water 
levels was noted in the artesian wells. During the past five years, some 
recovery has taken place.) 

OBSERVATION WELLS 

14/15-15&(1) (L: H. ~c~hetrid~e) is a 210-foot artesian well 
drilled in sand and gravel located about 4 miles 
NW of Prineville. Periodic water level measure- 
ments available from 1945 to date. 

14/16-19~(1) (~eslie  lau us en) is a 47-foot drilled well in 
sand located about 2 miles NW of Prineville. 
Periodic water level measurements available 
from 1944 and from 1947 to date. 

14/16-32~(1) (E. E. wagoner) is a 160-foot drilled well in 
sand and gravel located within Prineville. 
Periodic water level measurements available 
from 1944 to date. 

15/16-5~(1) (pacific Power and Light company) is a 252-foot 
drilled well in sand and gravel located within 
Prineville. 

15/16-6~(1) (~orn Brothers, formerly ~erow) Periodic water 
level measurements available from 1944 to 1965. 
Measurements discontinued; well has been temporarily 
abandoned. 

REFERENCES 

Robinson, J. W., and Price, Don, 1963, Ground water in the Prineville Area, 
Crook County, Oregon: U. S. Geological Survey Water Supply Paper 
1619-P. 



PRINEVILLE A m  (21 )  



!$EDFORD AREA (22) 

The Medford area,  l i k e  other parts of southwestern Oregon, i s  
noted f o r  i ts  lack of permeable ground-water reservoirs. Most wells produce 
adequate domestic o r  small group domestic supplies. The development of 
large ground-water supplies i n  t h i s  area f o r  i r r iga t ion  or indus t r i a l  pur- 
poses is  not l ikely.  Thin f i n e  grained deposits of sand and gravel adjacent 
t o  Bear Creek a r e  very subject t o  ~ o l l u t i o n  and offers meager domestic water 
supplies. 

36/1V-21~(1) (Bud ~ o o v e r )  is  a 95-f oot d r i l l ed  well  i n  shale 
located about 7 miles NE of Medford near 'dhite 
city. 

36/2~*1-23~(1) (u.s. G. S.) i s  a 110-foot d r i l l ed  well  i n  sand 
& gravel located about 3 miles w e s t  of :?.Rite C i t y .  

3?/2~6-28~ ( 1 )  (Southern Oregon Txperimental s t a t ion  ) is a 145- 
foot  d r i l l e d  well  i n  sedimentary rock located about 
2 miles NE of Jacksanville. 

8 - 5  (City of Phoenix) i s  a 41-foot d r i l l e d  well in 
sedimentary rock located in Phoenix. 



MEDFORD AEU3A (22) 



GWJTS PASS J9"A (23) 

The Grants Pass area  of southwestern Oregon, i s  a l s o  noted fo r  
the  lack of ~ermeable  ~ound-water  reservoirs.  PIost wells nroduce adequate 
domestic supplies or  small g r o u ~  domestic supnlies. The development of 
l a rge  ground-water suvplies in t h i s  area  f o r  i r r i g ~ t i o n  o r  i ndus t r i a l  pur- 
noses i s  not l ikely.  I4ountain building forces of the  Siskiyou Mountain 
ranse has squeezed and a l te red  the  water bearing charac te r i s t ic  of rany rock 
uni t s  i n  Soutlxrest Oregon. 

35/6q-24~(1) (Oregon S ta t e  Eighway Department) is a 123-foot 
d r i l l e d  wel l  i n  grani te  located about 5 miles NW 
of Grants Pass. 

3 8 / ~ ~ - 2 3 ~ ( 1 )  ( ~ o h n  ~a tzenbach)  is a 62-foot d r i l l e d  wel l  in 
gr9-vel located about 2 miles SW of Provolt. 

38/8*~-33~(1)  ( J. R. ,~rnit'n) is a 29-foot d r i l l e d  w e l l  i n  sand & 
gravel located about 2 miles north of Kerby. 

3 9/8'.?-34~( 1 )  ( u . S . G . S . ) is  a 119-f oot d r i l l e d  wel l  i n  sand & 
gr:vel located about 3 miles SE of Cave Junction. 
Periodic water l e v e l  measurements a v a i h b l e  from 
1952 t o  date. 



GRANTS PASS ARM (23) 



COOS BAY AREA (24) - BANDON 

The sand dune a r e a  l y i n g  a long the  coas t  no r th  of Coos Bay conta ins  
the  most productive ground water r e s e r v o i r s  i n  the  e n t i r e  c o a s t a l  a rea .  The 
dune sands which exceed seve ra l  hundred f e e t  i n  thickness,  absorb l a r g e  
amounts of the  heavy p r e c i p i t a t i o n  which occurs  along the  coas t .  It i s  
est imated t h a t  t h e  sand dunes i n  t h i s  a r e a  a r e  capable of s u s t a i n i n g  a y i e l d  
of over 2,000,000 ga l lons  pe r  day per  square mile.  S a l t  water encroachment 
i s  a t h r e a t  i n  a r e a s  of excessive development. 

To da te ,  only a small p a r t  of t h e  ground water supply i n  t h i s  a r e a  
has been developed and put t o  use. 

OBSERVATION WELLS 

2 7 / 1 3 ~ - 2 7 ~ ( 1 )  ( c i t y  of c o q u i l l e )  i s  a 150-foot d r i l l e d  well i n  
sandstone loca ted  about 3 mi les  NW of Coquille.  

2 4 / 1 3 ~ - 3 3 ~ ( 1 )  (coos Bay-North Bend Water Board, formerly P.P. & L.) 
i s  a 20 foo t  j e t t e d  wel l  i n  sand loca ted  about 2 
miles  no r th  of North Bend. Per iodic  water l e v e l  
measurements ava i l ab le  from 1957 t o  date.  

23/13~-3k; ( l )  ( p a c i f i c  Power & Light company) Per iodic  water 
l e v e l  measurements ava i l ab le  from 1957 t o  1967. 
Measurements discontinued;  well  has been abandoned. 

2 4 / 1 3 ~ - 1 0 ~ ( 1 )  ( p a c i f i c  Power & Light CO.-pany) i s  a 505-foot 
d r i l l e d  well  i n  sand loca ted  about 6 miles  no r th  
of North Bend. Per iodic  water l e v e l  measurements 
ava i l ab le  from 1957 t o  da te .  

2 4 / 1 3 ~ - 2 8 ~ ( 1 )  ( p a c i f i c  Power & Light company) i s  a 179-foot d r i l l e d  
well i n  sand loca ted  about 5 miles NW of North Bend. 
Per iodic  water l e v e l  measurements a v a i l a b l e  from 
1957 t o  date.  

28/14W-18~(1) ( ~ u l l a r d s  Beach S t a t e  park) i s  a 75-foot d r i l l e d  
well i n  sand loca ted  about 1% miles  nor th  of Bandon. 

2 5 / 1 3 ~ - 4 ~ ( 1 )  ( p a c i f i c  Power and Light company) Per iodic  water 
l e v e l  measurements a v a i l a b l e  from 1956 t o  1967. 
Measurements discontinued;  well  has been abandoned. 

Brown, S. G.,  and Newcomb, R. C. ,  1963, Ground water resources of the  c o a s t a l  
sand dune a r e a  nor th  of Coos Bay, Oregon: U. S. Geological Survey 
Water Supply Paper 1619-D. 
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UMPQUA RIVER VALLEY ( 25) 

The Umpqua River Valley i s  underlain by r e l a t i ve ly  impermeable 
rock formations composed of sandstone and shales. Wells i n  t h i s  a rea  
generally y ie ld  only small supplies of water. The development of large  
ground water supplies f o r  i r r i g a t i o n  o r  i ndus t r i a l  purposes i n  t h i s  a r ea  
i s  unlikely. Water qua l i ty  of ten shows excessive amounts of i r on  i n  deep 
d r i l l e d  wells. 

OBSERVATION WELLS 

2 1 / 4 ~ - 1 9 ~ ( 1 )  (Douglas County Parks Department ) i s  a 110-f oot 
d r i l l e d  well i n  sedimentary rock located i n  Curtin. 

2 4 / 5 ~ - 5 ~ ( 1 )  c ex ~ o l l e f s o n )  i s  a 80-foot d r i l l e d  well i n  shale 
located about 6 miles north of Oakland. 

27/5~-245(1) (Douglas County Parks Department) i s  a 116-foot 
d r i l l e d  well i n  sedimentary rock located about 
6 miles ea s t  of Roseburg. 

3 0 / 5 ~ - 2 1 ~ ( 1 )  (Douglas County Parks ~ e ~ a r t m e n t )  i s  a 90-foot 
d r i l l e d  well i n  marine sediments located about 
one mile north of Canyonville. 

3 2 / 6 ~ - 3 5 ~ ( 1 )  (George H. wells)  i s  a 100-foot .d r i l l ed  well i n  
sand and gravel located about 2 miles SE of Glendale. 



UMpeUA RIVER VAL= ( 2 5 )  



TJIT,T8Nm'IT BASTN - LAN9 COUNTY (26) 

The 'Jillamette River Valley receives l a rge  p a n t i t i e s  of water 
ava i lab le  f o r  ground-water recharge. The ran id ly  varing character  and 
a e r i a l  extend of t he  various geolo<@c un i t s  causes marked dif ferences  i n  
recharge and t he  a v a i l a b i l i t y  of ground water. k e  of t h e  major di f fer-  
ences is t h e  con t ras t  between t h e  lqva rocks of tine Cascade Yountains and 
the  marine sediments of tlne Coast Range Yountains. The runoff character- 
i s t i c s  of these two areas  greatly a f f e c t  ground water recharge. The 
Cascade Yountains a r e  i n  l a rge  n a r t  c o ~ o s e d  of young volcanic rocks, 
while l a rge  areas  of t he  Coast h n g e  a r e  conrnosed of marine sedimentary 
rock and older  volcanic rocks. The s u i f t  mountain streams flowing off t h e  
volcanic t e r rane  of t h e  Cascade Range ca r ry  coarse a l l u v i a l  sediments t h a t  
have been deposited i n  the  a l l u v i a l  fans  along t he  eas tern  margin of the  
'~Jillamette Valley. S l a ~ e r  moving streams flowing off the  s o f t e r  marine 
sediments and weathered volcanic rocks of t he  Coast %nge denosited rela- 
t i v e l y  fine-grained d e ~ o s t s  of c lay ,  s i l t  ~ n d  s ~ n d  along the  western 
margin of the  Valley. (Continued on Page 90. ) 

1 6 / 2 ~ ~ - 3 4 ~ ( 1 )  (Y. A. ~ a d e a u )  i s  a 73-foot d r i l l e d  we l l  i n  sand 
& gravel  loc,?.ted about one mile south of ?,lohawk. 

16/3!q~-32~(1) ( ~ e o  %dwell) is a 39-foot d r i l l e d  w e l l  i n  sand 
& gravel  located about -$ mile west of Coburg. 
Periodic water l e v e l  measurements ava i lab le  from 
1928-1930, 1935-1936 and from 1935 t o  date.  

17/27nr-32~ ( 1 )  (TJeyerhaeuser Timber conmany) i s  a 175-f oo t  d r i l l e d  
w e l l  i n  s m d  & gravel  located near Springfield.  

17/4!,J-33~(1) (!??estlawn Ilemorial ~ e n e t e r y )  i s  a 150-foot d r i l l e d  
t . re l l  i n  sand & gravel  located about 3 miles w e s t  
of Eugene. 

1 9 / ~ ~ - 3 ~ ( 1 )  (&egon St?.te Game Commission) i s  a 200-foot d r i l l -  
ed we l l  i n  sandstone located about 4 miles NW of 
Creswell . 

Piper,  Arthur, 1942, Ground water resources of the  TJillamette Valley, 
Oregon: U. S . Geological Survey Water Supply Paper 890. 



WILLAMFTTE BASIN (26) - LANE COUNTT 



WILLAMETTE BASIN - LINN COUNTY (26) 

The di f ference i n  character  of the a l l u v i a l  sediments from one 
s ide  of the val ley to  the o ther  accounts f o r  the g rea t  difference i n  the 
a v a i l a b i l i t y  of ground water i n  these two areas.  Productive ground water 
reservoirs  a r e  common along the eas tern  half of the val ley but a re  missing 
along most of the  western s ide  of the valley.  

I n  Lane County, the productive ground water rese rvo i r s  a r e  ch ie f ly  
re la ted  t o  the a l l u v i a l  deposits  of the  McKenzie and Willamette Rivers. 
Older marine and volcanic rocks underlying the  a l l u v i a l  deposits  a r e  generally 
fine-grained and a r e  capable of y ie ld ing  only small supplies of ground water. 
The permeable character  and shallow occurrence of the a l l u v i a l  deposits  c rea tes  
a serious th rea t  of ground water pollution. Surface sources of pol lut ion can 
be ea s i l y  transmitted t o  shallow ground water bodies. 

In  Linn County, the  productive ground water rese rvo i r s  a r e  similar 
t o  those i n  Lane County being ch ie f ly  the a l l u v i a l  deposi ts  along the 
Willamette and Santiam Rivers. The older  formations underlying the  a l l u v i a l  
deposits  a r e  generally of low permeability and not capable of y ie lding la rge  
supplies of ground water. 

OBSidRVATION WELLS 

9/1W-23~(1) ( ~ h a r l e s  Hecht) i s  a 93-foot d r i l l e d  well i n  
sedimentary rock located about 2 miles SE of 
Stayton. 

10/1W-28~(1)  r rant Far r i s )  i s  a 172-foot d r i l l e d  well i n  blue 
shale located about 3 miles SE of Scio. 

10/4W-12~(2) (Henry Hoefer) i s  a 32-foot d r i l l e d  well i n  gravel  
located about 7 miles nor th  of Albany. Periodic 
water l eve l  measurements ava i lab le  from 1928-1930, 
1935-1936, and from 1938 t o  date. 

12/2W-18~(1) (Henry ~ e h n e t t e )  i s  a 175-foot d r i l l e d  well i n  
sedimentary rock located about 4 miles west of 
Lebanon. 

1 5 / 3 ~ - 1 9 ~ ( 1 )  ( ~ d ~ a r  B. e rimes) i s  a 98-foot d r i l l e d  well i n  
sand and gravel located about 4 miles SE of 
Harrisburg. 

Piper, Arthur, 1942, Ground water resources of the  Willamette Valley, Oregon: 
U. S. Geological Survey Water Supply Paper 890. 





WILLAMETTE BASIN - BENTON COUNTY (26) 

Most of the upland areas i n  Benton County are underlain with vol- 
canic rocks o r  marine sedimentary rocks. These formations have low permea- 
b i l i t y  and are  generally capable of yielding only small supplies of ground 
water. The older alluvium along the western margin of the Willamette Valley, 
which was derived from the Coast Range, i s  generally fine-grained and capable 
of yielding only small supplies of ground water. The most productive ground 
water reservoir i s  the a l luvia l  gravels underlying the flood plain of the 
Willamette River along the eastern edge of the county. Many of the shallow 
wells i n  the gravel alluvium have been developed t o  yields  ranging from 500 
to  1,000 gallons per minute. The extreme permeability of these materials 
and t h e i r  near surface occurrence makes t h i s  source of ground water subject 
t o  pollution problems. 

OB SERVAT ION b,EZLS 

10/3~-32~(1)  (D. E. ~ e b e r g a l l )  i s  a 90-foot d r i l l ed  well i n  sand 
located about one mile NE of Albany. 

1 1 ~ - 1  (~dward G. ~koubo) i s  a 89-foot d r i l l ed  well i n  
sand rock located about 4 miles NE of Corvallis. 

12 /5~-20~(1)  (c. A .  ~ c ~ o n a l d )  i s  a 100-foot d r i l l ed  well i n  sand 
and gravel located about 3 miles SW of Corvallis. 

1 4 / 5 ~ - 1 0 ~ ( 1 )  ( c h i s  ~ i n d s e t h )  i s  a 19-foot driven well i n  s i l t  
located about 4 miles north of Monroe. Periodic 
water level  measurements available from 1929-1930, 
1935-1936, and from 1938 to date. 

Piper, Arthur, 1942, Ground water resources of the Willamette Valley, Oregon: 
U. S. Geological Survey Water Supply Paper 890. 





WIL~YPTE BASIN - POLK COUNTY (26) 

The most productive ground water reservoirs i n  Polk County a re  the 
sand and gravel deposits underlying the flood plain of the Willamette River. 
A t  places, these deposits are  capable of yielding more than 1,000 gallons per 
minute t o  properly constructed wells. A high i ron content of the ground water 
i n  some of these a l luv ia l  deposits may r e s t r i c t  the use of t h i s  supply. 

Most of the other rock uni t s  i n  Polk County, with the exception of 
the basa l t ic  lava flows underlying the Eola Hills are  fine-grained and are  
generally capable of yielding only small supplies of ground water. Deep wells 
dr i l led  in to  the marine sedimentary rocks which underlie a large part  of the 
county often encounter salt water. The lavas underlying the eastern slope of 
the Eola Hills are  generally capable of yielding small to  moderate supplies of 
water. 

7 / 3 ~ - 1 0 ~ ( 1 )   eland P. Brandt) i s  a 150-foot d r i l l ed  well i n  
sand and gravel located about 3 miles north of Salem. 

8 / 4 ~ - 3 ~ ( 1 )  (~heodore C. ~ u l l e r )  i s  a 60-foot d r i l l ed  well i n  
gravel located about 4 miles SE of Rickreall. 

8 / 6 ~ - 2 2 ~ ( 1 )  (~dward ~ a k k e )  i s  a 79-foot d r i l l e d  well i n  marine 
sediments locatea about one mile east  of Fa l l s  City. 

9 / 4 ~ - 8 ~ ( 1 )  (D. W. ~ h r i s t i a n s o n )  i s  a 120-foot d r i l l e d  well i n  
sand and gravel loaated about 8 miles south of Inde- 
pendence. 

REFERENCES 

Price, Don, and Johnson, Nyra A . ,  1965, Selected Ground Water Data i n  the 
Eola-Amity Hills Area, Northern Willamette Valley, Oregon: State 
Ehgineer Ground Water Report No. 7. 



WILLAMETTE BASIH (26) - POLK COUNTY 



WILLAMETTE BASIN - MARION COUNTY (26 ) 

The most productive ground water rese rvo i r s  i n  Marion County a r e  
the a l l u v i a l  gravels underlying the flood p la in  of the Willamette River and 
the older  gravel  s t r a t a  underlying the French P r a i r i e  area.  

The Geological Survey invest igat ion has found t h a t  recharge has 
been more than ample t o  replace the annual discharge from the ground water 
rese rvo i r  underlying the  French P r a i r i e  area. During 1960, the pwnpage was 
i n  the order of 20,000 acre  f e e t ,  which represented only about 8% of the  
t o t a l  volume na tu ra l ly  discharged from the area  each year. The t o t a l  na tu ra l  
discharge was estimated t o  have been 258,000 ac re  f e e t .  They concluded t h a t  
an addi t ional  lowering of the water t ab le  by 5 f e e t  each i r r i g a t i o n  season 
would r e s u l t  i n  a more e f f i c i e n t  u t i l i z a t i o n  of the ground water rese rvo i r  
by providing addi t ional  storage space t o  hold water t ha t  i s  now generally 
re jec ted  during the  spr ing months. This would increase the t o t a l  ava i l ab le  
ground water supply i n  t h i s  a rea  t o  a s  much a s  3118,000 acre f e e t  per year. 
A s  the amount of water required t o  i r r i g a t e  the a rea  i s  estimated t o  be about 
100,000 ac re  f e e t ,  there  appears t o  be an ample ground water supply ava i l ab le  
t o  i r r i g a t e  the e n t i r e  area  without f e a r  of an overdraft  on the ground water 
reservoir .  

5 / 1 ~ - 3 ~ ( 1 )  (Manton Carl,  formerly  aml lo) i s  a 102-foot d r i l l e d  
well i n  gravel  located about one mile south of Hubbard. 

5 / 2 ~ - 2 5 ~ ( 1 )  (sun ~ r o w n )  i s  a 252-foot d r i l l e d  well i n  sand and 
gravel  located about one mile eas t  of Gervais. 
Periodic water l eve l  measurements ava i l ab le  from 
1929-1930, 1935-1936, and from 1938 t o  date. 

7/2~-4F(1) (P. W. ~ o e l k e )  i s  a 165-foot d r i l l e d  well i n  sand 
and gravel  located about 4 miles NE of Salem. 

9 / 2 ~ - 2 6 ~ ( 1 )  ( ~ o u i s  C. ~ c o f i e l d )  i s  a 25-foot d r i l l e d  well i n  
gravel  located about 3 miles south of West Stayton. 



WILLAMETTE VALLEX (26) - MARION COUNTY 



WILLAMETTE BASIN - M I O N  COUNTY (26) 

4 / 1 ~ - 2 3 ~ ( 1 )  ( ~ o n a l d ~ l m s t e a d )  i s  a 57-foot dug well i n  s i l t  and 
sand located about 3 miles SW of Aurora. Periodic 
water l eve l  measurements avai lable  from 1945 t o  
date. 

4 /2~-22! (1)   i irk   rot hers) i s  a 117-foot d r i l l e d  well i n  sand 
located about 3 miles e a s t  of St. Paul. Periodic 
water l eve l  measurements ava i l ab le  from 1957 t o  
date. 

6 / 2 ~ - 1 8 ~ ( 1 )  (E. A. ~ i l l y e r )  i s  a 140-foot d r i l l e d  well i n  sand 
and gravel  located about 2 miles SW of Brooks. 
Periodic water l eve l  measurements ava i l ab le  from 
1957 t o  date. 

8 / 3 ~ - 1 1 ~ ( 1 )  ( c i t y  of ~ a l e m )  i s  a 270-foot d r i l l e d  well i n  basa l t  
located within Salem. 

Hampton, E. R., 1963, Records of wells, water l eve l s ,  and chemical qua l i ty  
of ground water i n  the Molalla-Salem Slope area ,  Northern Willamette 
Valley, Oregon: S t a t e  Engineer Ground Water Report No. 2. 

Pr ice ,  Don, 1961, Records of wells, water l eve l s  and chemical qua l i ty  of 
ground water i n  the  French Prairie-Mission Bottom area ,  Northern 
Willamette Valley, Oregon: S ta te  Engineer Ground Water Report No. 1 

Price,  Don, 1965, Ground water condit ions and a v a i l a b i l i t y  i n  the French 
P r a i r i e  area,  Northern Willamette Valley, Oregon: U. S. Geological 
Survey open f i l e  report .  
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WILLAM3TTG BASIN - YAMHILL COUNTY (26) 

The most productive ground water reservoirs  i n  Yamhill County a r e  
the a l l u v i a l  sand and gravel  deposits  along the  Ilillamette f i ve r .  Some of 
these deposits  have been developed t o  y i e ld s  ranging from 500 t o  800 gallons 
per minute. The a l l u v i a l  deposits  along the  Yamhill River a r e  t h in  and f i n e  
grained and a r e  generally capable of furnishing only small sup?lies of ground 
water. The marine sedimentary rocks t ha t  underl ie l a rge  p a r t s  of Yamhill 
County have low permeability and y i e ld  only small suppl ies  of ground water. 
Some of the  wells d r i l l e d  i n t o  these marine rocks have encountered salt water. 

3 / 2 ~ - 1 7 ~ ( 1 )  ( ~ a c k    en nett) i s  a 200.5-foot d r i l l e d  well 
i n  basa l t  located about 1 mile NE of Newberg. 

4/3w-33~(1) (clayton J.   rent) i s  a 220-foot d r i l l e d  well 
i n  sand located about 4 miles south of Dayton. 

5 / 4 ~ - 1 1 ~ ( 1 )     or man J. ~ o n g h u r s t )  i s  a 96-foot d r i l l e d  well 
i n  black sand located about 3 miles ea s t  of Whiteson. 

5 / 5 ~ - 1 3 ~ ( 1 )  ( ~ e o r g e  ~ u l l e r )  i s  a 64-foot d r i l l e d  well i n  
sand and gravel located about 7 miles SW of 1"I- 
Mnnvil le .  Periodic water l eve l  measurements 
avai lable  from 1928-1930, 1935-1936 and from 1938 
t o  date. 

Piper, Arthur, 1942, Ground water resources of the  Willamette Valley, Oregon: 
U. S. Geological Survey Water Supply Paper 890. 

Price,  Don, and Johnson, Nyra k., 1965, Selected Ground Water Data i n  the  
Eola-Amity H i l l s  Area, Northern Willamette Valley, Oregon: S t a t e  
Engineer Ground Water Report No, 7. 
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WILLAMFTTE B-4SIN - CLACKAMAS COUNTY (26) 

The Columbia River Basalt Formation i s  an important source of 
pound water i n  Clackamas County. It serves a s  a source of water i n  the  
Wilsonville, Lake Oswego, and Milwaukie areas. Water from weathered basa l t  
formations i s  of ten high i n  dissolved i ron  and some areas  of Ifred waterff e x i s t  
i n  t h e  county. A clay mantle formed by the  weathering of the  basa l t  on many 
of t he  uplands tends t o  r e s t r i c t  recharge. 

In the  Canby-Aurora area,  moderately large  supplies of ground water 
have been developed i n  a l l u v i a l  deposits. 

OBSERVATION WELLS 

2/2-15~(1) ( ~ y r u m  W.  oreh house) i s  a 347-foot d r i l l e d  
well i n  sand and gravel  located near  Gladstone. 

2/4-4~(1) (M. K. smith) i s  a 400-foot d r i l l e d  well i n  sand 
and gravel located about 2 miles ea s t  of Boring. 

1 - 1 0 ~ ( 1 )  (Charles ~ e n k i n s )  i s  a 115-foot d r i l l e d  well 
i n  Columbia River Basalt located about 2 miles 
north of Wilsonville. Periodic water l eve l  
measurements ava i lab le  from 1951 t o  date. 

1 - ( 1  (Frank   el forge) i s  a 218-foot d r i l l e d  well i n  
sand and gravel  located about 1 mile e a s t  of 
Canby. 

Foxworthy, B. L., e t  a l ,  1964, Records of wells and springs, water l eve l s  and 
chemical qua l i ty  of ground water i n  the  East h r t l a n d  area,  Oregon:. 
S t a t e  Ehgineer Ground Water Report No. 3. 

Hampton, E. R., 1963, Records of wells, water l eve l s  and chemical qua l i ty  of 
ground water i n  the  Molalla-Salem Slope area,  Northern Willamette 
Valley, Oregon: S ta te  Engineer Ground Water Report No. 2. 

Hogenson, G. W., and Foxworthy, B. L., 1965, Ground Water i n  t h e  East Port- 
land Area, Oregon: U. S. Geological Survey Water Supply Paper 1793. 
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TILLAMOOK AREA (27) 

The Tillamook area includes the broad valley occupied by the 
Wilson, Trask, and Tillamook Rivers in and adjacent to the town of Tillamook. 
The present valley was formed by the gradual filling of Tillamook BW with 
alluvial deposits. These deposits, which at places extend to depths of 150 
feet or more, form the only productive ground water reservoir in the area. 
Some of the wells drilled into these deposits have been developed to yield 
as much as 600 gallons per minute. 

The marine sedimentary rocks which underlie the alluvial deposits 
and form the surrounding hills have low permeability and are capable of 
yielding only small supplies of ground water. 

The large amount of precipitation incident to the area fills the 
ground water reservoirs early in the winter and large amounts of the water 
available for recharge is rejected. 

l/9~-18~(1)  r re en Acres Notel) is a 187-foot drilled well 
in gravel located about 2 miles north of Tillamook. 

1/9~-27~(1) (Virgil  hadw wick) is a 197-foot drilled well in 
gravel located about 'Zjj miles east of Tillamook. 

1 1 0 - 1 1  (~eo & Robert ~assmer) is a 80-foot drilled 
well in gravel located about % miles NW of Tillamook 
near Idaville. 

2/9~-2l~(l)   ern ~arby) is a 128-foot drilled well in gravel 
located about 7 miles SE of Tillamook. 





GIUIAM - S W  COUNTY (28) 

Much of the area in Gilliam and Sherman County is formed by the 
northward dipping basaltic plateaus known as the ItColumbia Slopen. Muah 
of the area is made up of a thick sequence of basaltic lava flows. These 
units become increasingly thin toward the southern boundary of the area. 
Contact zones between flows are usually inflated and are capable of trans- 
mitting ground water in zones lying below the regional water table. Water 
levels often stand at considerable depths below land surface on the upland 
plateaus. The annual recharge occurs in the higher elevations to the south 
and moves down gradient toward the Columbia Hiver. Artesian wells are not 
uncommon in the inclined basaltic lava rocks. Much of the surface of the 
basalts has been covered by a blanket of wind blown silt and loess deposits. 
Shallow domestic wells are often developed in perched water table areas in 
these deposits. 

OBSERVATION \JELLS 

lN/22-8~(1) (D. L.   em on) is a 229-foot drilled well 
in basalt locate& about 10 miles SE of 
Arlington. 

3~/21-28D(1) (City of Arlington) is a 619-foot drilled 
well in basalt located within Arlington. 

lN/17-h(1) (~hillip G. OIMeara) is a 712-foot drilled 
well in basalt located near Wasco. 

3/16-10~(1) (E. J. ~artley) is a 126-foot drilled well 
in basalt located about 4 miles south of 
Grass Valley. 





L I S T  O F  OBSERVATION WELLS 

I 6/2-W(1)  I krry Schanborn 1 1%3- 

~ L L  NO. 

BAKER COTJNTY 

L. H. Yilliams 
City of Balnr 
Martha Traverso e t  a 1  
Yaltsr Colton 
Balrsr County 
Baker County 
Baker County 
Steward - Morriswy Inc. 
Lewis Laird 
Kermit Hanwn 
Arlis Patton 
Paul V. Hi l l  
Unity School Dis t r ic t  305 

OWHBR 

B W T O N  COUNTY 
Springhill  Country club 
D. 6. Blmrgal l  
Ceorg Ambrosek 
John llaloney 
(hagon Sta te  Univursity Parm 
Oregon State University Farm 
h g o n  Sta te  University 
Edward C. Skoubo 
Donald L. Ruswll  
C. A. McDonald 
Hobin h l m r  Company 
Claude Mariner 
Malcolm Thcmpson 
Chris Lindseth 

RECOROS 
A V A I U ~ U  

CLACKMAS COUNTY 

City of Leke Cawago 
Chester Bohlman 
Paul R i e g a h n n  
Byrm Morehouse 
Vernon lbYoung 
Lewis Isaacs 
llas PuJimoto 
Howard lbLano 
n. K. smith 
Ear l  b i e r s  
Jerry  T a b  (O'Shia) 
Sandy Pam8 
Virgil B l son  
Frank Leitheiser 
Charles Jenkins 
Black Inc. 
Damasch S t a b  Hmpital 
Danmasch Sta te  Hospital 
Teufel Holly Fam 
Oregon S t a b  E x p s r h n t a l  Pam 
Prank Hoyt 
Amil R. Slaby 
D &  S Farm Inc. 
Ivan Anmson 
Frank l b l f o r g  
Joe Demsher Jr. 
L. H. Davis 
F. H. Hunt 
U. 0. Youngberg 
John U. Bsck 
Rolmrt lley 
A. D. Rogis 
Warren Breuer 
Norman S h o n s  
Hward Brcckart 
llarvin U. O'Dell 

YELL NO. 

Hydrograph of t h i s  well shown in th i s  report 
Moasulmements discontintad 

I CLATSOP COUNTY 

cy)(6a 

( ( h a p n  Sta te  &m C d 8 s i o n  
Hward T. h l t h a u f  1 

RBCOROS 
AVAIIIBIE 

COLUMBIA COUNTY 

John Havlic 
Paul J. DsShmr 
Shs l l  O i l  C- 

COOS COUNTY 

Pacific Pmmr & Li&t C- 
Pacific Pmmr b Li&t Company 
Pacific Pwer  & Light Coopmy 
Pacific Pasr & Light Ccmpany 
Pacific Pornr & Light Cmp8ny 
City of Coquille 
Wlllard Beach Sta te  Park 

CROOK COUNTY 

L. H. HcPhstridga 
Leslie Clauson 
Pacific Pomr & Light Compny 
Pacific Pomr & Light Colnpany 
Pacific Pomr & Light Conpany 
E. B. Wagoner 
Pacific Pomr & Light Compwy 
Pacific Pomr & Light Ccaipany 
k n  Ih.othsrs 
C. I. Ranch 
C. I. Ranch 

CURRY COUNTY 

Rogr  Oliver 
Minnie Glendenin 
E. L. Rigdon 
Robert Swan 

DESCHUTES COUNTY 
Indian Ford Qast Rrnch 
Ross lbanord 
Sunrlver h p .  Inc. 
Sunriver Rcp. Inc. 
h a  l b l l e s  
Elton Jackson 
Elton Jachon 

DOUGLAS COUNTY 

Douglas County Rub Dept. 
U. S. Carlson 
e x  Tollefson 
Stanley lbhr 
Douglas County Parks lbpt. 
Ualter Plilrat 
Douglas County Parks lbpt.  
Qorga H. Walls 

G I L L I A M  COUNTY 1 

Cem h l k e y  
D. L. L e m  
City of Arlington 
B. n. Hulden 



L I S T  O F  OBSERVATION WELLS 

BBMaDS 
AV*MBIB WLL NO. 

BBCORDS 
AVAILABIB WLL NO. OlWR 

GFUNT COUNTY HOOD RIVER COUNTY 

U. S. ~ o l s e t  ~ e n i w  1965- 

B. b e e   vans 

JACKSON COUNTY 

1966- 
1966- 
1966- 
1966- 
1963- 
1962- u 
lac 

1962- 
1962- 
1966- 
1966- 
1966- 

9/30-26~(1) 
10/28-ffi(1) 
u/z9-z51(1 
11/30-6A(1) 
l2/26-34J(1) 
13/29-221(1) 
U/30-27A(l) 
~/31-21)1(1) 
13/31-2311(1) 
13/31-26P(1) 
16/30-28R(1) 
17/31-ZC(1) 
18/31-UA(1) 

36/1~-2lA(l) 
36/2W-23~(1) 
36/2W-25H(1) 
37/2W-288(1) 
3 8 / 1 ~ 5 ~ ( 1 )  

L. P. WcOLrr 
Theron King 
b c i l  Bryant 
Frank WcCirr 
Dayville bmetery 
curtice martin 
h g a  Stat. H~@=Y h ~ t .  
W t .  V i s w  Country Club 
City of John Dy 
City of John 
Robert bmcke 
Vssley 

P O ~  

Bud Hoover 1960- u 
U. S. (bological Survey 1953- u 
Alex b g l e r  1960- 
So. h g o n  Expr imnta l  S h t i o n  
City of Phoenix 

EIARNEY COUNTY 
JEFFERSON COUNTY 

ll/lz-2lA(l) 
U/L?-26J(l) 
11/13-lD(l) 
lZ/l3-6D(l) 
U/15-2lN(1) 
l3/14-33J(1) 

1966- 
1966- 
1966- 
1%- 
1930- u 
1966- 
1966- 
1962- u 
1936- 
1962- 

1959- 
19"- 

1936- 
1936- 
1930- u 
1936- 
1965- 
1928- 
1966- 
1936- 
1965- 
1966- 
1966- 
1960- J/ 
1936- lJ 
1963- 
1959- u 
1963- 
l%O- 
1959- 
1963- 
1962- u 
1564- 
1960- 
1965- 
1564- 
1962- 
1959- 
1959- 
1958- 

19/31-13G(1) 
19/31-13J(1) 
22/30-nR(1) 
22/31-288(1) 
22/31-3~(1) 
22/324-30P(l) 
zz/33-n~(1)  
23/27-308(1) 
23/31-3D(2 ) 
23/31-50(1) 
23/31-llQ(1) 
23/31-llQ(2) 
23/31-UA(3 ) 
23/31-16E (1) 
23/31-16K(1) 
23/31-33B (1 
23/32-3~(2) 
23/32-7L(2) 
23/32-280(2) 
23/32-308(1) 
23/324-1D(1) 
23/33-36H(1) 
2/,/30-7p(1) 
24/30-268(1) 
2/,/31-28~ (1) 
24/324-308(1) 
24/34-31~(1) 
24/34-31)1(1) 
2/,/34-31~(1) 
24/34-318(2) 
25/30-348(1) 
25/31-U(1) 
25/31-29~ (1) 
25/3&-30Q(l) 
26/31-26D(1) 
26/31-348(1) 
26/33-l3J(l) 
26/33-1%(1) 
26/33-19R(1) 
26/33-28Q(l) 

Harry Pan 
HPrry pan 
Vsrner Amtz 
Harry  PO^ 
I. P. Lazaus 
Jack WcCes 
John % a p b  
keen Valley Ranch 
Harney County 
Harry Pon 
E. Sew11 
E. Sew11 
-Y County 
Harmy County 
T. Nlen Jones 
k e y  County 
Ibadwland h c h e s  Inc. 
b t t  ReJ 
Ilu@ h e y  
Harney County 
~ c k  b Ed WcConville 
lbnneth llann 
Adolf Kisle 
John Campbell 
Harney County 
Ansel Marshall (Cattersan) 
John Roasberg 
John Rossberg 
John Rossberg 
John Roasberg 
Forrest Reed 
Jams Stahl 
Edgar Koeneman 
Pormet Skinner 
Huney Co. Land Dovelopent Carp. 
k r c u s  J. Haims 
Isster mmpson 
Ds 0. Porslund 
Ds 0. Porslund 
h 0. Porslund 

Parthnd Bnera l  Electric Co. 
Portland Cemral Electric Co. 
City of WM 
h d  Dsgner 
Morrow Brothers 
Buclmer Brothers 

26/33-33C(l) 
26/33-34G(1) 
26/33-W(2) 
26/34-6~(1) 
26/34-65(1) 
26/34-19K(1) 
27/31-lG(1) 
27/33-2D(1) 
27/36-33G(1) 
31/35-2~(1) 
33/34-240(1) 
34/34-15G(1) 
35/33-34Q(1) 
36/33-30(1) 
37/36-1011(1) 
37-36-l4~(1) 
p/36-15~(1) 
39/35-411(1) 
39/35-250(1) 

1962- 
1962- 
1%- 
1964-1967 y 
1965- 
1%- 

J O S E P H I N E  COUNTY 

33/6W-l5N(l) 
35/6M-21P(l) 
3 6 - 2  
36/5W-311(2) 
36/6W-27C(1) 
36/6W-Z?G(2) 
38/5W-23H(l) 
3 8 / ~ - 3 3 ~ ( 1 )  
39/5W-6K(l) 
39/W-175(1) 
39/8&341(1) 

Ds B. Porslund 
(*Y I s a l b  
b o r e  H. h r r i c k  
John J. Pecht 
H. C. Pitchett 
P. E. Jones 
John CKI. 
R. P. Upton 
PloIsa Holly 
Red Pallock 
Nvord h c h  
N V O ~  h c h  
Andrew Shull 
Nlied Roperties Inc. 
h i b h o r ~ ~  h c h  
Y h i b h o r ~ ~  h c h  
W i b  her- h c h  

lIcban 
Trout Creek h c h  

1958- u 
1956- 
1958- 
1960- u 
1960- 
1959- 
1961- y 
1916- 
1963- 
1954- u 
1965- 
1962- u 
1958- 
1962- 
1962- 
1962- y 
1962- 
1964- 
1967- 

Southern Pacific Bailroad 
Bab ImLwr Ccmpmy 
GIP) S t a b  l g h a y  Dfl .  
Grants Pass Golf Club Inc. 
Port Vanq Job Corps Centar 
Port Vanoy Job Corps Center 
John Kntzenbach 
J. R. ~ t h  
Brown Bros. Lumber Co. Inc. 
Joseph Ollis 
U.  S. W l o g l c a l  S m y  

1963- 
1%l- 
1963- u 
1964- 
1%- 
1%- 
1961- 
1961- u 
1962- 
1961- 
1952- u 

KLAMATH COUNTY 

25/8-l~(1) 
n /8 -20~  (1) 
28/8-17K (1) 
30/7-llC(1) 
31h-lH(1) 
34h-9B(1) 
34/8-28R(2 ) 
35/7-34~(1) 
35/8-=(1) 
35/10-198(1) 
35/10-298(1) 
36/10-UC(l) 
36/11-17Q(1) 
36/11aoP(l) 
36/11-36~(1) 
36/12-12Q(1) 
36/12-W(1) 
36/12-28H(1) 
36/U-78(1) 
36/l4-2%(1) 
36/l4-27P(l) 
36/l4-35R(1) 
37/10-811(1) 
37/10-18B(1) 
3 7 / 1 1 9 H l  
37/10-291(1) 
37/10-29K(2) 
37/10-30C(1) 
37/1Q-36~(1) 
38/10-9)1(3) 
38/10-l3D(1) 
38/10-16Q(2) 
38/10-22C(l) 
38/10-23P (1 ) 
38/10-25A(l) 

U. S. Forest Service 
U. S. Forest Service 
Winem h t e r  Caapany 
h m  Zellerbach Inc. 
Ymsey Land & Cattle Co. 
Collier S t a b  Park 
Rafter WD Ranch 
H. C. Spicer 
bnry WOW 
h d  Ch- 
&og Cooing 
K. R. Newlun 
Ernest Pirsick 
YmaLr Rwch (Bsrtran) 
B i l l  Gallaher (UcBain) 
Vsysrhssumr M e r  Co. 
Jim D o d m  ( h e .  Hall) 
W e  h e 1  y 
Harry Cbsnchain 
Cerber. Uontgoosry b b a d  
Hsnry Cerber 
Basil Hall 
Edgewood h c h  
Cliff WcWilh 
I. D. h i t e l i n  
Mewood Rwch 
Edewood Ranch 
h d  C o l e ~  
Donald S c h i n e r  
R & S & n c h  
%an Lske h c h  
h. kudo E. Uskey 
Wih Short 
(bm Carl 
Carriaon Witchell 

1%- 
1963- 
1962- u 
1954- 
1962- 
1955- 
1967 - 
1965- 
1954- u 
1954- u 

1967- 
1962- 
1954- u 
1962- 
1954- 
1962- 
1962- 
1962- 
1962- u 
1962- 
1961- u 
196l-1967 
1961- 

;;:: u 
1w- 
1957- 
I%% 
1949- 
1957- 
1957- y 
1957- 
1957- u 



LIST OF OBSERVATION WELLS 

YBLL PO. 

27/15-241(1 
27/15-25~(1] 
27/16-7D(1) 
27/16-7?(1) 
- 1  
n/16-138(1) 
27/16-UH(1) 
27/l6-26P(l) 
27/1632F(l) 
27/16-32~(1) 
27/16-34L(1) 
27/17-198(2) 
1 7 - 1  
27/17-22D(1) 
27/17-?.2R(2) 
27/17-27K(l) 
n/17-27~(1) 
27/l6&(2) 
27/18-6?(1) 
27/18-6G(1) 
27/18-61((1) 
27/le-l21(1) 
- 1 1  
n/la-a~(l) 
1 9 - 1 1  
27/19-19Q(1) 
27/19-29?(1) 
27/19-32C(1) 
28/U-208(1) 
28/14-211((1) 
28/U-Z5C(l) 
28/15-UP(1) 
28/15-UH(2) 
ze/164B(l) 
28/16-4D(1) 
28/l6-5F(l) 
28/16-5~(1) 
28/165Q(1) 
28/16-19~(1) 
29/23-3J(1) 
- 1  
32/23-5A(1) 
- A 1  
34/19-16P (1) 
31r/19-230(1) 
35/24-W(1) 
36/21-6B(l) 
36/244B(l) 
36/24-27D(2) 
36/24-28)((1) 
36/24-28N (1) 
36/24-32A(1) 
36/24-33B(3) 
37/20-xR(1) 
38/20-33?(1) 
38/24-nH(1) 
39/19-348(1) 
39/20-9A(1) 
39/24-21P(2) 
40/19-19K(1) 
40/20-UD(~) 
40/20-26L(2) 

ChWE 

-11 Eawn - Slithee (~[gtder)  
W q p  h b o i s  
y.yrr h b o i s  
Pobr t  WMhouu 
Bobert kmhoum 
Bobert lbmhouu 
John Lck  
bus h Uhippla 
~ i l l e ~  JS. ~01 l i~  
Dr. b o r e  JS. Wlet 
11. F ~ M  Wlip Co. 
u. s. B. L H. 
Hlru. (Lstafsm 
Century h c h  
Century Bmch 
Qntury bnch 
Pose T. l b r i c i  
l l v i u u w l i ~ m a  
Clinton B. C.rrico 
Clinton B. Curico 
John Fbttus 
Jack c;illett. 
U. S. B. L I. 
V i e w  Point Ranch 
V i e r  h i n t  h c h  
Vier Point Ranch 
Vier Point h c h  
k n a n c e  Iversm 
U. S. Forest Slrvice 
ZXBmch 
V i e r  Point Ranch 
Vier Point Ranch 
U. S. B. L. H. 
U . S . B . L U .  
Hiller B. Follis 
Hiller B. ~ 0 1 l i s  
Willer B. Follis 
V i e r  Point h c h  
U. S. B. L. 1. 
Oregon State (k e c l i s m i m  
U. S. B. L H. 
Alan & Van Withers 
b w u d  Baachlor 
ZX Ranch 
U. S. B. L H. 
S. V. C u r o l l  
Joe Bawco 
Con IJnch 
Lloyd Qlwl  
Joe Bolpbo 
Jams U e 4  
Can Taxlor Ranch Inc. 
P o b r t  Ysir Jr.  
Jack Stooksbrry 
Clmrles Cruap 
W i l l i a m  Hdhvn  
kksv i s r  Mining 
J .  0. q.ks 
Clyde F e n h r o  
Snider h Alexis 
Weal E l l io t t  

mccans 
A V N U  

1948- 
1 9 5 6  
1956- 
1961- 
1955- 
1958- y 
1955- 
1963- 
1 9 5 6  
1957- 
1957- 
1%- 
1961- 
1961- 
1938- y 
1961- 
1952- 
1940- 
1959- 
1956- 
1956- 
1961- 
1959- 
1955- 
1957- 
1957- 
1961- 
1958- 
1965- 
1%3- 
1%- 
1958- 
1 9 5 6  
1958- 
1 9 5 6  
1959-1967 g 
1959- 
1959-1967 g 
1960- 
1945- 
1963- 
1964- 
1963- 
1962- 
1959- 
1949- y 
1950- 
1962- 
1961- y 
1949- 
1960- 
1940- 
1- Y 
1962- y 
1%- 
1948- g 
1%- y 
1965- y 
1948- y 
1965- 
1957- y 
1959- 1/ 

BgC0809 
AVNLABIB 

1957- y 
1957- 
1952- 

::: y 
1948- 
1948- 9 
1948- y 
1949- 
1957- 
1957- 
1948- 
1%- 
1965- 
1963- 
1%- 
1%- 
1957- y 
1954- 
1954- 
1954- 
1954- 
1963- 
1965- 
1964-1965 y 
1954- 
19%- 
1954- 

llglL YO. 

38/11-6B(l) 

I 38/ -6L(l) 
38/ -7P(1) 
38/ -llH(1) 
38/ -1ZY(2) 
38/ -UG(l) 
38/ -UP(l) 
38/11 -l58(1) 
38/11 -25H(1) 
38/ - 3 a ( i )  
38/11 -3CB(1) 
38/ -3QB(3) 
39/9-34P(l) 
3 9 / 1 M ( 1 )  
39/l.l-108(1) 
39/11-20A(l) 
39/11-26ql) 

;:tY$l) 
39/12-2%(1) 
39/12-3610) 
40/11-11C(l) 
40/11-U?(2) 
40/12-33C(l) 
41/10-lOL(1) 
U/12-3H(l) 
41/12-19G(1) 
41/l&-7R(1) 

CYIIP 

I. J. JolldrvjernU 
SM I.L. Bmch 
b kb. PUlcb 
Frank & kthild. C h U  
h a  Qylli. 
P. H. Bobertlon 
U-ll.am MI 
h.ank & Uhite 
Pichard W f L r  
SM kle ~ ~ l c h  
h v i d  lborr ( b e l u )  
h r i d  b o r e  (UheeLr) 
k v  W r  
Nt. Calvary Cemt.1~ I.8 In 
b a t  Pirer C.rteq 
bbrt yood. 
9 & 9 Distributing Carp. 
L. J. b r t m  
w. NU 
bbrt V-1 
Lloyd Crawford 
A. W. Sclmup 
kdd ie  B.jnus & Sms 
ClnrL lhruh 
Fotbr inghu  Brothem 
Dorm Wnur  
D. P. L i d  
C-6 Ul@m 

26/15-34Q(1) 
26/l8-26B(1) 
26/18-30~(1) 
27/15+(1) 
n h 5 3 ( 2 )  
2'//15-2~(2) 
27/15-3B(1) 
nh5-3J (1)  
27/154G(l) 
27/154G(2) 
2 7 / 1 5 - 1 1  
n h 5 - u ( 1 )  
27/15-UD(1) 
27/15-24C(l) 
27 /15-2~(2)  

2 - 1 1  
2 - ( 1  
2 5 / ~ - 1 9 ~ ( 1 :  
25/l&-22D(1) 
z ~ / u - 2 9 ~ ( 1 )  
25/l&-36P(l) 
25/19-31Q(1) 
26/U-ZD(1) 
26/U-3D(l) 
26/14-5A(1) 
- A 1  
26/U-l2C(1) 
26/l&-UP (1) 
2 6 / ~ - 2 g l ( l )  
2 6 / ~ - 2 l a ( 2 )  
26/U-23D(l) 
26/1-2@(1) 
26/l&-33C(1) 
26/15-5C(2) 
26/15-6Ml) 
26/15-68(1) 
26/l5-178(1) 
26/15-20D(l) 
26/l5-2W(l) 
26/15-22B(2) 
26/15-2%(1) 
ab/l5-311(3) 
2 6 / 1 - 3 1  
26/15-31J(1) 
26/15-321r(l) 
26/15-3=(2) 
26/15-33H(1) 
26/15-31rP(l) LANE COUNTY 

C. W. Bole7 
bbrt Bothsrn 
SIP K. k m f i ( ~ e  
C. C. N i l e .  
C. C. I U L ~  
k n a n c e  B. Iveraon 
Evton Claridga 
Easton Claridga 
1. I. P.rv 
H. I. P h  
K. 0. k i c k  
K. 0. w c k  
k s s  Miles 
h r r r l l  Bonn 
r*mll Bwen 

1956- 
1963- 
1959- 
1949- 
1956  
1949- 
1956- 
1949- 
1932- y 
1932- 
1961- 
1956- 
1949- 
1959- 
1961- 

LAECE COUNTY 
Ira A. h t cher  
llvion Codr 
R. A. h g  
C. B. b b s t e r  
R. A. LOW 
Joe & Hnnie S t i t s  
0. B. White 
U. I .  B. L. H. 
?md k p r e  
V. A. 
Sheldon D. b l L 7  
Blmr Kohler 
Indraw Bsttencourt 
G. R. Boatwr&ht 
U. S. B. L. U. 
U. S. B. L. H. 
Jack Ut t r idg .  
U. S. B. L H. 
berm Wirth 
Clem I r d n  
Clam I d  
lbrrhowe BPlch 
U. S. B. L H. 
lb& L W . h l  
H. I. Pukm 
rn L ~ l h l  
Pick a r k  
Pick l h r k  
Bobrt  8. T ~ t t l e  
bbit R. Tut tL 
bbrt 8. Tuttle 
k r r i t t  Parle 
l l r r r i t t  Parks 

1962- y 
1950- 1/ 
1966- 
1965- 
1965- 
1965- 
1965- 
1965- 
1962- y 
1962- 
1966- 
1966- 
1962- 

l6/2H-34P(l) 
l6/3V-32C(l) 
16/3W-32K(5) 
16/4WB(l) 
16/4W-U1(2) 
16/4W-295(2) 
17/1W-29C(1) 
17/1~-29~(1)  
17/B-3X(l) 
17/3W-17~(1) 
17hW-191(1) 
17/3W-22~(3) 
17/3W-28Q(1) 

1932- 
1 9 5 6  
194&1%7# 
1949- 
1956- 
1956- 
1963- 
1948- 
1956- 
1940- y 
1948- 
1958- y 
1957- 
1940- 
1940- 
1959- 
1956- 
1940- 
1957- 
1955- 
1-7 y 
1940- 
1940- 
19% 
1932- 
1940- 
1949- g 
1949-1967 
1956  
1956- 
1 9 5 6  
1962- 
1956  

H. A. Pdeau 
Leo SiQsl l  
Leon Ru*o 
John Hsntss 
S h d w  Hil ls  GoU Courae 
B l b r t  Hill 
Glen Vaughn 
~d n u l l  
' L b p r h ~ u n e r  'Fimber Co. 
m t h  b r d e ~  
Qmen Irrigation Works 
C. B. Blake4 
C h a  Cprdam 



L I S T  O F  OBSERVATION WELLS 

 CORDS 
AVAILABLE 

1962- 
1962- 
1962- 
1953- 1/ 
1949- 1/ 
1955- 
1952- 1/ 
1950- 1/ 
1956- 
lY50- 
1953- 1/ 
1950- 
1955- L/ 
1954- 
1955- 1/ 
1955- 
1951- 1/ 
1958- 
1951- 1/ 
1961- 
1966- 
1962- 
1961- 
1961- 
1963- 
1965- 
1962- 
1962- 
1962- 
1950- 
1963- 
1961- 
1961- 
1%1- 
1961- 
1%2- 
1955- 
1958- 
1965- 
195G 
1965- 
1966- 
19%- 
1962- y 
1963- 1/ 
1950- 
1954- 
1961- y 
1962- y 
1955- 

OWER 

Johnnolthan 
John llolthan 
Ray k c a n  
Altha Anderson 
Max Hollway 
Max Hollway 
Max Holloray 
&kin ~ r w  
h k i n  Cror 
Rankin Crow 
Rankin Crow 
h k i n  Crow 
h a s  Dnvis 
C&ss Davis 
Olas Davis 
b s  Dnvis 
h k i n  Crw 
h k i n  Crow 
Rankin Crow 
Mark J.  Velsmeyer 
Este l  B. h e r  
Ralph N t i g  
John Stringer 
C. N. k - t t  
Roy C. Stewart 
Paul Fleming 
K. T. hamis  
Glen Hutchinsan 
Kay Teramura 
Ear l  Yeaver 
John E. O'Toole 
Tmnkel Brothers 
Floyd Vaughn 
Floyd Vaughn 
Thopas J.  Davis 
Csorge Ilsndazona 
Walter Bodkin 
U. S. Csological Survay 
Wiilis Bertram 
Bar1 Obenchlin 
Prad Pallodc 
Jeff Anderson 
Cowgill h c h  
Jordan Vd l sy  Cemetery Mst .  
Jaca Brothers 
Clarance J. Eckstein 
U. S. Covernomnt 
Oregon Sta te  Highay Ibpt. 
h c k y  7 Ranch 
Victor Nb i su  

WELL NO. 

U/39-29C(l) 
~ / 3 9 - 2 9 ~ ( 1 )  
U/39-328(1) 
15/40-l~(1) 
15/40-2J(1) 
i5 /40-2~(1)  
15//,o-w(l) 
15/40-ZN(~) 
15/40-2~(1) 
15/40-lOB(1) 
15/40-10~(1) 
15/40-llP(1) 
15/40-12~(1) 
15/40-120(1) 
15/40-UD(1) 
15/40-UG(1) 
15/40-UQ(1) 
l / l ( l )  
1 5 / 1 1  
1 5 / ~ - 2 5 ~ ( 1 )  
16/43-5K(1) 
16/43-16~(1) 
1 - l l ( 1  
17/44-25~(1) 
18/W-8Q(l) 
18/44-18G(1) 
18/45-21D(1) 
18/&6-19N (1) 
l8/&6-23Q (1) 
LB/47-17D(l) 
19//,2-35D(1) 
19/43-211(1) 
19/43-3 (1 ) 
19/43-3K(l) 
19/43-10H (1) 
20/46-28G(1) 
21/3-170(1) 
21/38-17R(1) 
21/46-23(1) 
28/37-23R(l) 
29/37-17N(1) 
29/45-368(1) 
29/46-31L(1) 
30/46-2H(1) 
30/46-1(11(5 ) 
32/40-18K(1) 
34h9-13L(1) 
36/41-26J(l) 
41/42-22~(1) 
W/43-19A(1) 

RECORDS 
AVAILABIG 

1962- 
1%~- y 
1962- 
1 962- 
1965- 
1965- 
1963- 
1966- 
1963- 
1961- 
1%- 
1962- 
1962- 
1963- 
1966- 
1966- 

YELL NO. 

i7 /4~-&9(1)  
1 7 / 4 ~ 3 3 ~ ( 1 )  
17/5~-13~(1)  
17/6~-36Q(1) 
18/2U-27?(1) 
1 8 / 2 ~ 3 5 ~ ( 1 )  
18/4W-3~(1) 
18/5~-19G(l) 
18/laV-llA(1) 
u/uw-uP(I,) 
1 8 / 1 2 ~ - ~ 9 ( 1 )  
19/2w-7R(1) 
19 /3~-3~(1 )  
19/3w-llc(l) 
20/3w-llC(1) 
21/3-lM(2) 

U / ~ W - Z ~ L ( ~ )  
12/4W-35P(l) 
U/3W-UA(2) 
U/3W-W(l) 
l3/3~-36H(l) 
1 C l  
l3/1-27C(2) 
l3/1-27D(l) 
U/1-27D(2) 
1 - 2 7 )  
1 G l  
l3/1-nG(2) 
U/1-2700) 
1 - 1  
1 - 1  
U/1-27K(2) 
u h q K ( 3 )  
U/3W-78(1) 
l5/3~-19H(l) 

MllBB 

Ssnaca % m i l l  
west ~nvn bmrid C.=tery 
LO ~ u r t i s  
&Car E. Y i l l l m  
b o r e  P d t e r  
f i c h d  W a r  
N i l s  Hult 
Crw-Applagate School Mat. 66 
United States Plywood 
U. 9. Dological  SWWY 
Camp Plolwnce 
J.  L. D t c h e l l  
(ksgon Stata Cam Colmission 
0. C. hchterhand 
D t t i n g s  Creak b a t  h a  
City of Oakridge 

MARION COUNTP 

LINCOLN COUNTY 

MAL€?EUR COUNTY 

I U/38-27?(l) Jerry  Parlay 1%- 
U/39-2V(2) U p h  k c a n  
&/39-2lQ(l) J. lblthpn 

B. c. wan8 
Paul Pugh 
h a n k  Cochran 
Jacob @In 
lbm P. krin 
Verde Staphenson 
L a  Austin 
Roy L r i e  
Denver h v i s  
U. 3. Comrnmnt 
U. 9. Covermnt  
U. 9. Cwernmnt 
Paul Tuclpr 
U. 9. Cwernrn t  
h a  Vawy 
U. 9. Goverr~ant 
Inrrence Nvin 
bnq H. Kirk 
Bdgar B. (L . imem 

3/1W-33~(1) 
&/lW-ZC(Z) 
4/1W-5P(2) 
4/lW-23G(l) 
4/1W-32H(l) 
4 /2&2~(1 )  
4 / 2 ~ - 4 ~ ( 1 )  
4/2W-&P(l) 
4/2Y-BC(l) 
4/2~-15P(1) 
4/2Y-l7H(l) 
4/2W-18~(1) 
4 / 2 W l l ( l )  
4/2W-%N(l) 
4/2W9H(1) 
4/2Y-34R(l) 
5 1 -  
5/1W-7P(l) 
5/1W-9~(1) 
5/1W-l7L(2) 
5/1W-l7H(2) 
5/1W-l7N(l) 
5/1W-l7N(2) 
5/lW-l8C(l) 

1962- 
1962- 
1962- 
1928- 
1962- 
1%- 
1%- 
1964- 
1%- 
1%- 
1%4- 
1964-1966 2J 
1%- 
1%- 
1%4- 
1%4- 
1%- 
1962- 
1%2- J/ 

1%- 
1964- 
1%- 
1964- 
1964- 

6/10~-33P(1) 
8/1%17~(1) 
10/10Y-3~(1) 
l l / 9 ~ - 9 ~ ( l )  
ll/loW-2OL(l) 

Klupnger Nursery 
W i l l  E. Dreher 
Jowph Iaavy 
ooMld O h t a a d  
k t t  T. Rose 
Chempoeg Sta te  Park 
Dr. C. A. Bunp 
John A. D a r i n  
Nelson Tribbett  
W. 0. Uildnar 
I e s t a r  knst 
John P. l l c k t h y  
Kirk Brothers 
J.  B. Wolf 
Richard llcl(qy 
Charles Johnson 
llanton Carl (8ulo) 
City of Wodburn 
S. Cylpn 
Dnera l  Poodn Cow. 
b n n r a l  P o d s  Corp. 
Dnera l  Pwds Cow. 
Csmrr l  P o d s  Cow. 
City of Woodbum 

A. A. Cmkhill  
A. E. h a r d  
Dm h s w y  
Eddyvilla High School 
Jon W. Brown 

1%5- 
1965- 
1%5- 
1945- y 
1960- 
1963- 
1928- 
1957- 
1%0- 
1957- 
1957- 
1957- 
1957- 1/ 
1957- 
I-- 
1928- 
1959- ?/ 
1963- 
1963- 
1%3- 
1962- 
1962- 
1962- 
1%2- 

LIMN COUNTY 

9 1 W - 1  
9/1W-23P(1) 
9/2-203(1) 
10/1w-5~(1) 
10/1~-28?(1) 
10/2~-8U (2) 
10/2~-218(1) 
10/4W-12P(2) 
1 2 D l  
l l / 2WB( l )  
ll/2W-26P(l) 
l l /2L29H(l) 
1l/3W-UA(1) 
ll/3W-l5C(l) 
ll/3W-Z6A(l) 
12/1W-29N(l) 
12/1W-29P(l) 
12/1W-308(1) 
12/2W-ZC(l) 
12/2~-lI,B(l) 
12/2W-l8C(l) 
12/3W-5K(l) 
1 ~ / 3 ~ - 2 9 ~ ( 1 )  

John h r y  
Charlas b c h t  
North Santiam Plywood Co. 
A. ll. Hsndridcaon 
Grant Parr is  
William Uppatad 
H. C. Bobsrtson 
b n y  Hoofer 
Sam Loanmy 
D o r e  C. Schelar 
Marvin Ufford 
Ned bllingsworth 
b r a n  A. Nelean 
Jon llenml 
Ieonard b t h  
Pinaway Colf Club Inc. 
Hubert J. &if f i t ha  
Pinsway Colf Club Inc. 
Len Watters 
Wilbur Parrish 
h r y  B lbne t t s  
bo rge  Y. Chandhr 
B. L. ~ i r t h  

1%- 
1962- y 
1966- 
1962- 
1962- y 
1957- 
1962- 
1928- y 
1962- 
1962- 
1966- 
1962- 
1962- 
1962- 
1962- 
1964- 
1%- 
1962- 
1962- 
1w-1567 
1962- J/ 
1962- 
1962- 
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City of hodburn 
Ianenca J. Paradis 
Lawrence J.  Paradis 
City of Woodburn 
W i l l i a m  J. M e g r e  
Jams E. hvidson 
Jess U. Iucas 
Sam H. Brown 
James Butsch 
Mark Furdy 
Jams  Hollin 
Tony Schulte 
Red Csllnsky 
Sam h p  
E. A. nillpr 
Richud five 
Juanita h m l  
Rnry Schmidt 
Sheldon Johnson 
lb r l e  Kauhan 
Keith Johnson 
P. u. Yoslke 
b r y  Ald0ma.n 
Cornslius Bateson 
Uilliam R0th 
Harvey Hachine Co. Inc. 
Pacific Mutual Life Insurance Co. 
State Iabor 4 Industries Building 
C l r l  byden 
E. C. Boje 
Ulahe Country Club 
Salem Golf COWM 
Josephine brapachar  
Earl S d ~ r  
Richard Schumachqr 
b i c h  b o t h e r s  
lnna B t n l  
Csrroll  Uslson 
David Van Dyh 
E. A. mol .  
11- Country Club 
Harry B Y ~ ~ V  
City of Salem 
City of Salem 
City of Salem 
c i ty  of Salem 
Adrian Withers 
w. C. S teveby 

1 Prierds Church 
L. J. K i l p o t t  
4-D ?cul~ 
Etosl Brothers 

1 :lEzlsUpp 
Boyd Hilton 
A. P. k i t h l e y  
b u i s  Scofield 
Ibd Rig%. 
lbd E t r s l  
lbwud P e m r  
8. Y. Hart 
E. W. Hart 
J aws  Colmr 

WELL NO. 

MORROW COUNTY 
w i l l -  b h e r t y  
knnoth Iunmr 
b o r e  Iuciani 
Earl Uattsnburger 
Ear l  Uattenburger 
Y. Tloyd HDskins 
Antom J. Vey 
htm J. b y  
Antans J .  h y  
Hynd Brothers Inc. 
Nelson-achr  Ranches 

OYNEB 

M Tucker 
Ill ldmd ?. Crur  
Iuthsr Y. C r m r  
Otto J. b l l k r g  
Ualdo H. C r u r  
kmst R. Cramor 
h a t  R. Cramor 
Boar&an I 3 r t . q  b soc ia t ion  
?rod Andrew 
l k t i l l a  m Depot 
t h a t i l k  hay mpot 
l k t i l l a  AmJ mpot 
u m t i i h  *rg spot 
l h Y t i l k  hay &pot 
Union Pacific E8ilro.d 
Scott Chapan 
Roy C. no1upr.1 
Roy C. Holaapf.1 
McbL Brothers 
A. H. k r i c k  
Antom J. vey 
' h r m l l  kng 

MULTNOMAH COUNTY 

RECORDS 
AVAILABLE 

Good samaritan Hospital 
?rod lbpr Inc. 
U. S. h t i o n a l  8.nk 
b i n f i e l d ' s  Inc. 
Equi tabb %v*s 4 Loan 
Pittock Block Inc. 
L i p M  Yolle 4 Co. 
M r h  lCdical Contor 
Federal & s e n e  Bank 
U. S. national Bank 
Fi r s t  n a t i a u l  Bulk 
Port of Portland 
Leu0 h r j i i  
Pacific P a r  4 light Co. 
Pacific S s n i w  h i l d i n n  
0 m p n i . n  ~ublimhing c ~ T  
0mgoni.n Publimhin# Co. 
Q..Scnian Publishilu Co. 

WLL NO. 

Pacific N o r t h s t  Bsll 
pacific ~ b r t h r ~ t  m i l  
k d i c a l - h n t a l  J. Donald h k o r  mild-  

l b d w l a n d  a i r y  
Tamst Tarn I b o r i a l  P u k  

POLK COUNTY 

OmBR 

D. I. Oinpr ich 
John P o i g  
L h d  P. Brdt 
Orchard b i g h t s  Hater Dlrt. 
Orchud bi&ts W t e r  Dirt. 
P. I. Tomtar 
R. I. Forstar 

g022:. klbr  
B a i u  k.& Corp. 
Milo Jamen 
Ldrard w* 
Ilu 0. mrton  
D. W. Christimaon 
h l d  C o b h  

mcQIDS 
AVNLIBIG 

SHERMAN COUNTY 
K i l l i p  0. O' lbua  
I. P. Haven 
E. J. Har tby 
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TILLAMOOK COUNTY 
Qesn k m q  ht.1 
FI1-k Veneer 
Cylord S h i v s 4  
Virgi l  Chadwick 
brvn BRdick 
Pairview kter Mat. Inc. 
W n i e w  Water Mat. Inc. 
L a t e r  E. AMtrong 
T i l l nook  k t o r  C a .  
Elkart t o n n i g  
t o  & BDbsrt b - r  
hdolph John Psnk 
hank h w n g p r  
Tillarook Hatar C a .  
W. J. Jenck 
Connie JuQ 4.. 
krn Dub 
Jams C. Trant 

UMATILLA COUNTY 
SQview -rial P u k  
J. L. E l d r i d g  
Claussie h m n  
Clamem L. h m n  
Ckrrnce L. thnmn 
S u v i s  Springs Ranch 
Jbhn P. u lkenny 
Cunningham Shmp co. 
City of hndls ton 
bag klha 
b o r g  Y o l h a  
hnrf Walker 
B. A. mt. 
b r a y  lhvis 
~ktiu. *rq mpot  
~ u t i u ~  h~ mpot 
Hansel1 Brothers 
h s e l l  Brothers 
bin Miller 
City of mr r i s ton  
John h r shey  
Milton Culp 
Milton C u b  
City of ~ t k f i e 1 . d  
L. m 8  
L. J. hrtin  on) 
P. W. nlollpson 
W i l l i u  A. Bin- 
City of M i l t o n - h e n t o r  
K. A. Pwnmnd 
Citr of Mil ton -hwa to r  
City of Milton-Piwentor 
U t e r  M i U r  
City of Miltm9meuat . r  
City of Milton-Piwewater 
City of Milton-Pmeuator 
Conrad M i l h r  
J. B. Courtmy 
Q o r g  H. B.nsa  
Ear l  h s a  
W. J. b n d  
bttie kl(night 
Dan Sellbck 
J u s  A. &em 
J a m s  b 8 c h  
Walter hrw 

-:% Rock 
City of Pilot  Rock 
h o l d  Lbeft 
Hilmr Horn 
Jouph Pedro 

'LGLL YO. Cmm 

UNION COUNTY 

' Ies  s d t h  
Ji. Ibrgan 
H. L. Wagner 
A. P. Purmn 
Clayton Pox 
Tant Boothvn 
Wilfred Hwn 
City e f  Island City ( t a t o r )  
c i t y  of Ia &and. 
Dr. Gilntrap 
Union county 
Stanley kishaar 
W. H. Wocdruff 
mitt B i e g e l  
Bdson R. WcCmee 
Edmn R. I l c C . n ~  

WALLOWA COUNTY 

WASCO COUNTY 
Jul ius  Sandon 
b m t h  Kortg  
Paul W. Hartin 
h l l e s  City 
3-f i l s  I r r igat ion Cwp. Inc. 
ra1l.s c i t y  
Colmbia Prui t  GTowrs 
P. J. S t a d e h  
&id Pellors Cemtery 
raile~ c i t y  
Drllss City 
Cherry Hsights I r r .  Cwp. 
C. 5. w i l l i m s  
nibs c i t y  (11111 ~ r e s k )  
V. R. Martin (Douthit) 
P a r k h m  Ilsmorial Qrdens 
(;sore W. lhvia st a 1  
C-s L. Bogsrs 
Milton I. l k r t i n  
Mlton P. l k r t i n  
Dr. John H. Sk in ing  
Senders B r o t h r s  
b o r e  Bradley (Ibstgato) 
h r m l  Bvms 
A. Prancois 
B. A. Kuck 
Yllliam Hertel 
Karl Thorsem 
J. b n r s t h  Plsck 
w. S. rnlson 
Hamy A l d n u  Co. 
Hamy Allrinu co. 
Harvey Aluminum Co. 
Hamy A l d n r a  Co. 
Chenwith I r r igat ion Coop. 
Chenorith I r r igat ion Cmp. 
B i l l  Hula. 
B. J. Schi l l ing 

WASHINGTON COUNTY 
Cecil C. Schaafsr 
T. R. C 0 ~ l l  
Albert 2Mder 
E. L. twis 
Art S.lrn&l 
A. J. &stere  
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lbrr inol  Ice & Cold Storage Co. 
Fel ix  Kbvlamrinck 
Kbnnis Hall 
b i n  b a d  
Julius Uinterf i e ld  
City of baver ton 
Schuspbach Bmthers 
Bvle L. W l l e r  
Bllnom S h i n l y  
L T. K i g M  
Ed M. Juurmn 
W a r d  Bsrger 
Earl Schaafer 
Baker Rock Crushing 
Warren Northwst Inc. 
John Watts 
Ernest lbpr 
man S h e e l u  
Lonard 9. b v i s  
H v r i e  H. Hanson 
n g a r d  Water Dis t r ic t  
n g a r d  Water Dis t r ic t  
n g a r d  Yater Dls t r ic t  
Walter Bngler 
Brlph Si t t .1  
L. C. b d i c o t t  
A. J. I h r t i n e s d  
James Haruike 
Char les  Iiennerly 
City of S b n o c d  
Louis Hssm 
S. R. Rotchstrcm 
Ilountsjnside bmter).  

WHEXLER COUNTY 

U111. Collins 

B. W. L f f l e r  
Osorge bll  
Mack k n n a t t  
Valley View Wsmorial Park 
City of U s e  
Trappist Abbey 
Austin Warner 
City of h f a y e t t .  
ClayLon J. Trent 
Ross Cruickshmk 
J. L. Uilccu 
l i d  Baker 
Louie W. kOse 
h d  C. Stoclrhoff 
Brba ra  hqu (Rog.rs) 
Urls I. b y  
Y o m  J. Lnghulst 
City of h i t y  
R t e r  Parvin 
LU KbaMve 
berg. Fuller 
Lloyd L Und 
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