


STATE-FEDERAL COOPERATIVE PROGRAM 

Measurements from s e l e c t e d  w e l l s  i n  t h e  United S t a t e s  a r e  publ ished 
by the  Geological Survey a t  f ive-year  i n t e r v a l s  i n  a  s e r i e s  of water-supply 
papers t i t l e d  "Wpter Levels and Ar t e s i an  Pressures  i n  Observation Wells i n  
t h e  United S t a t e s :  P a r t  5. Northwestern S t a t e s t t  . 

Under t he  s t a t e  coopera t ive  program. funds expended by s t a t e  
personnel i n  b a s i c  d a t a  c o l l e c t i o n  and the p u b l i c a t i o n  of t h i s  r e p o r t  a r e  
matched by t h e  f e d e r a l  goverfunent and a r e  expended by t h e  Geological  Survey 
f o r  o the r  hydro logic  s t u d i e s  i n  Oregon . 
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OREGON GROUND-WATER LEVELS 

Wm. S. Bartholomew, 

Monte E. Graham, and John L. Feusner 

INTRODUCTION 

Ground water is one of Oregon's most valuable resources. Adequate 
information relating to the source and quantities of ground water now used in 
Oregon is urgently needed for ground-water management. Studies of divergent 
geologic, hydrologic, topographic, and climatic factors affecting Oregon's 
ground-water supply must be accelerated. These studies are needed to better 
handle the enormous task of managing the ground-water resources in a way that 
best satisfies the needs of the people of Oregon. Oregon is not a water rich 
state and we are not as well endowed with areas of large ground-water reserves 
as some may claim. 

Oregon's ground water today satisfies irrigation, industrial, 
municipal, rural domestic, and stock watering needs. Heating and air condi- 
tioning are also important uses of ground water in Oregon's larger cities. 
These uses are increasing rapidly each year. Therefore, the growing concern 
over present day water problems is certainly justified. 

Today, emphasis on exploration for and development of geothermal 
power resources offers the prospect of rapidly expanding the use of ground 
water. Ground water is the vehicle by which heat energy is transported to 
the earth's surface for power generation. Close supervision, regulation, and 
controls will be required to prevent overdraft and surface contamination in 
developing thermal ground-water bodies of the state. 

GROUND WATER DIVISION 

The State Engineer is charged with the administration of Oregon's 
Ground Water Laws. The duties of the Ground Water Division include: 

(1) answering general public inquiries pertaining to ground 
water and water wells; 

(2)  processing water well reports; 
(3) collecting basic ground-water data; 
( 4 )  licensing water well drillers and contractors; 
(5) developing and enforcing water well standards; 
(6) outlining ground-water basin resources; 



(7) d e l i n e a t i n g  c r i t i c a l  ground-water a r e a s ;  
(8) r e g u l a r l y  publ i sh ing  informat ion ,  s i n g l y  o r  i n  coopera- 

t i o n  w i t h  t h e  U. S. Geological Survey, p e r t a i n i n g  t o  
ground water  i n  Oreqon; and 

(9) a s s i s t i n g  o t h e r  gov4rnmental agenc ies  i n  making sound 
hydrogeological  dec i s ions  which a f f e c t  Oregon's water  
resources .  

A n  i n c r e a s e  of more than 25 pe r  cen t  i n  t h e  number of p u b l i c  
i n q u i r i e s  i s  expected during t h e  c ~ m i n g  biennium. During 1972, t h i s  d i v i s i o n  
processed n e a r l y  7,000 water  wel l  r epo r t s .  This  i s  an i n c r e a s e  of about 
1,000 over  t h e  prev ious  year. 

Two new c r i t i c a l  ground-water a r e a s  have been i d e n t i f i e d  i n  Oregon. 
They a r e  c a l l e d  t h e  But te rc reek  and Cooper Mountain-Bull Mountain a reas .  I n  
o rde r  t o  make t h e  optimum u s e  o f ,  end proper ly  manage Oregon's ground-water 
r e sou rces ,  bas in  wide s t u d i e s  employing computer technology a r e  needed. 

The Ground Water A c t  of 1.955 r equ i r ed  both a d m i n i s t r a t i v e  and 
t e c h n i c a l  s e r v i c e s  i n  ca r ry ing  o u t  t h e  ground water  management and r egu la to ry  
func t ions  prescr ibed  by law. O r i g i n a l l y ,  two hydrogeologis t s  were employed 
t o  provide t e c h n i c a l  a s s i s t a n c e  i n  problems of ground water  o v e r d r a f t ,  w e l l  
i n t e r f e r e n c e ,  and t h e  r egu la t i on  of  water  we l l  cons t ruc t ion  i n  Oregon. The 
ever  expanding work load  has  r equ i t ed  t h e  s e r v i c e s  of f o u r  a d d i t i o n a l  hydro- 
geo log i s t s ,  

, 
I 

Ground-water management i s  dependent upon t h e  t imely  c o l l e c t i o n  of 
adequate and f a c t u a l  water  d a t a  t h ~ o u g h o u t  t h e  s t a t e .  The need f o r  water  
l e v e l  measurements, we l l  d a t a ,  geoqogic mapping, and topographic  mapping i s  
expanding wi th  every year.  I t  i s  expected t h a t  t h e  demand f o r  ground-water 
information w i l l  double during t h e  n e x t  ten years .  Today t h e  n a t i o n  draws 
20 pe r  cen t  of i ts  t o t a l  water  nee+ from ground-water resources .  With l i m i t e d  
s u r f a c e  water  s u p p l i e s  a v a i l a b l e ,  f u t u r e  i n c r e a s e s  i n  wa te r  consumption must 
come from s t o r e d  ground-water resoqrces .  It i s  e s t ima ted  t h a t  Oregon i s  
r a p i d l y  approaching t h e  day when 29 t o  30 pe r  cen t  of a l l  water  consumed i n  
t h e  s t a t e  wel l  be ground water.  Therefore ,  i nc reas ing  e f f o r t s  must cont inue  
t o  o u t l i n e  t h e  e x t e n t  of Oregon's ground-water resources .  The impact of 
any developed geothermal power resources  w i l l  g r e a t l y  a f f e c t  t h e  producing 
ground-water ba s in s  involved. 

New Personnel 

The 1971 l e g i s l a t u r e  au thor ized  two a d d i t i o n a l  hydrogeologis ts .  
One g e o l o g i s t  works i n  c l o s e  cooperat ion with t h e  S t a t e  Department of 
Environmental Qual i ty .  H i s  d u t i e s  a r e  t o  make l o c a l  ground water  i nves t i ga -  
t i o n s  and eva lua t e  proposed s a n i t a r y  l a n d f i l l  s i t e s ,  chemical and t o x i c  
waste d i sposa l  s i t e s ,  waste  d i s cha rge  permi ts ,  and a t t e n d  t o  problems r e l a t e d  
t o  ground-water q u a l i t y  i n  t h e  S t a t e  of Oregon. The second hydrogeologis t  
was au thor ized  t o  conduct s t a t ewide  ground-water b a s i n  i n v e s t i g a t i o n s .  He 
i s  t o  determine t h e  gene ra l  a r e a l  qx t en t  and hydro logic  c h a r a c t e r i s t i c s  of 
each ground water  basin.  Such d a t a  w i l l  a i d  i n  determining t h e  degree t o  
which ground water  may s e r v e  a s  a  v i a b l e  a l t e r n a t i v e  t o  s u r f a c e  water  s u p p l i e s  
wi th in  a  p a r t i c u l a r  water  basin.  f i e  i n i t i a l  p r o j e c t  a r ea  i s  t h e  North Coast  
Basin extending from Tillamook t o  As to r i a  and in l and  along t h e  Columbia River  
dra inage  t o  S t ,  Helens,  Oregon. 



Supporting staff have been added to this division, A part 
time secretary was added in June 1972 and a part time draftsman in December 
of 19 72. 

Administrative Duties 

A. Public Information 

Inquiries from the general public regarding water well report data, 
local ground-water conditions, ground-water occurrence, standard well 
construction practices and requirements, and general ground-water geology 
information have been received daily. A substantial increase in the total 
and daily number of requests for this information has been noted. A 25 
per cent increase in the number of inquiries during the next few years is 
anticipated. The following graph represents the numbers of requests received 
during the years 1969 through 1972, see Figure 1. 
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Figure 1 

B. Water Well Contractors and Drilling Machine Operators 

The Ground Water Act of 1955 provides for the licensing of water 
well contractors and drilling machine operators. Water well contractors 
are required to pass a written examination and post a performance type bond 
in the amount of $2,000 to assure compliance with Oregon's well construction 
standards. Drilling machine operators must have a minimum of 1 year's 
experience to be eligible for the qualifying driller's examination. Each 
examination was given quarterly, on the second Monday of January, April, 
July, and October. During the last two years a total of 84 water well 



contractor's examinations and 123 drilling machine operator's license 
examinations were given. Because qf the increasing number of applicants 
and in order to make examinations more convenient for the applicants, 
arrangements have been made to give the examinations on a monthly basis. 

C. Water Well Reports 

ORS 537.765 requires that a water well report 'for every water 
well constructed after August 3, 1955 be filed with the State Engineer within 
30 days from the date of well completion. Each water well report provides 
a description of the geologic form~tions encountered and the well constructed. 
Upon receipt of each log, the log Is filed and given a location number 
which identifies the well by township, range, and section. 

WELL LOGS RECEIVED 

YEARS OF RECORD 

Figure 2 



During 1970 through 1972, 12,045 logs  were f i l e d  w i t h  t h e  S t a t e  
Engineer. Well l o g  da t a  i s  e s s e n t i a l  i n  t h e  s tudy of Oregon's ground- 
water r e s e r v o i r s .  P lanners ,  engineer ing  c o n s u l t a n t s ,  we l l  c o n t r a c t o r s ,  
farmers ,  and t h e  gene ra l  pub l i c  have reques ted  numerous cop ie s  of  t h e s e  
r epo r t s .  There has  been a  marked i n c r e a s e  i n  t h e  demand f o r  t h i s  type  of  
wel l  information during t h e  l a s t  s e v e r a l  years .  The wel l  d r i l l i n g  a c t i v i t y  
i n  Oregon i s  most a c t i v e  during pe r iods  of  J u l y  through October. E ight  
hundred t o  one thousand l o g s  per month a r e  rece ived  during t h e  summer season. 
I n  t h e  w in t e r  months, wel l  cons t ruc t ion  d e c l i n e s  and t h e  monthly r e c e i p t  of 
wel l  l ogs  averages approximately 300 t o  400 l o g s  per  month. 

The inc reased  water  needs i n  a r e a s  of l i m i t e d  s u r f a c e  water  
supply cont inues  t h e  expansion of we l l  cons t ruc t ion  i n  many areas .  This  t r end  
has  cont inued over  t h e  p a s t  two years .  The graph above, F igure  2 ,  i n d i c a t e s  
t h e  number of  water  wel l  r e p o r t s  rece ived  each year  during t h e  pe r iod  of 1956 
through 1972. The t o t a l  number of  wel l  l o g s  r epo r t ed  i s  over 75,000. 

There a r e  many admin i s t r a t i ve  problems dea l ing  wi th  t h e  proper 
l o c a t i o n  of w e l l s  cons t ruc t ed  i n  Oregon. I t  has  been found t h a t  many water  
wel l  c o n t r a c t o r s  and wel l  owners do n o t  adequately r e p o r t  t h e  l o c a t i o n  of 
w e l l s  cons t ruc ted .  Usual ly  t h e  new wel l  l o c a t i o n s  a r e  r epo r t ed  t o  t h e  n e a r e s t  
square mi l e ,  which i s  n o t  adequate f o r  purposes of  ground water  management. 

D. Well Cons t ruc t ion  Standards 

The S t a t e  Engineer p re sc r ibed  gene ra l  s t anda rds  f o r  t h e  con- 
s t r u c t i o n  and maintenance of water  w e l l s  on J u l y  11, 1962. These s t anda rds  
have been r e v i s e d  and w i l l  be  adopted i n  1975. The s t anda rds  s e t  f o r t h  t h e  
type and minimum amount o f  we l l  c a s ing  t o  be i n s t a l l e d  i n  each w e l l ,  and spec i fy  
t h e  p a r t i c u l a r  s e a l i n g  requirements  f o r  va r ious  types  of wel l s .  Well con- 
s t r u c t i o n  s tandards  a r e  needed t o  p r o t e c t  t h e  q u a l i t y  of our ground water 
supply,  and a r e  designed t o  upgrade wel l  cons t ruc t ion  methods and p r a c t i c e s  
i n  Oregon. Continued improvement i n  t h e  enforcement of  t h e  w e l l  cons t ruc t ion  
s tandards  has  been noted over t h e  p a s t  s e v e r a l  years .  The duty of  p o l i c i n g  
t h e  gene ra l  s t anda rds  however, cont inues  t o  be  a  s i g n i f i c a n t  problem and 
r e q u i r e s  s u b s t a n t i a l  amounts of t h e  hydrogeologis t s  f i e l d  and o f f i c e  time. 
During t h e  p a s t  biennium, 185 w e l l s  were inspected.  Due t o  i nc reas ing  wel l  
c o s t s ,  many p r i v a t e  landowners a r e  now d r i l l i n g  w e l l s  on t h e i r  own property.  
A number of them a r e  f i l i n g  t h e  r equ i r ed  $2,000 landowner's bond i n  o rde r  t o  
comply wi th  s t a t e  s t a t u t e s .  

Thi r ty-s ix  admin i s t r a t i ve  hea r ings  regard ing  t h e  v i o l a t i o n s  of t h e  
Ground Water Law o r  t h e  General Well Cons t ruc t ion  Standards were heard  during 
the  biennium. Under t h e  p rov i s ions  of  ORS 537.747 and 537.756 t h e  S t a t e  
Engineer has  i s sued  o r d e r s  p e r t a i n i n g  t o  t h e  v i o l a t i o n s  of t h e  wel l  con- 
s t r u c t i o n  s tandards.  The p e n a l t i e s  p r e sc r ibed  by t h e s e  o r d e r s  have v a r i e d  
from pub l i c  reprimands t o  t h e  temporary o r  permanent revoca t ion  of  a  water  
wel l  c o n t r a c t o r ' s  and/or  a  d r i l l i n g  machine o p e r a t o r ' s  l i c e n s e ,  depending 
upon t h e  f a c t s  and t h e  circumstances r e l a t i v e  t o  t h e  p a r t i c u l a r  v i o l a t i o n .  

To provide a  fu l l - t ime  i n c e n t i v e  t o  d r i l l e r s  and c o n t r a c t o r s  t o  
comply wi th  Oregon s t a t e  law and t h e  wel l  c o n s t r u c t i o n  s t anda rds ,  t h e  employ- 
ment of s e v e r a l  wel l  i n s p e c t o r s  wi th  d r i l l i n g  experience would be of m a t e r i a l  
advantage i n  improving t h e  po l i c ing  of wel l  c o n s t r u c t i o n  s t anda rds  i n  Oregon. 



SUGOESTED METHODS OF INSTALLMO ACCESS FORTS, PRESSURE OAUOES, 
Figure 3 

AND AIR LINES FOR MEAPRINO WATER LFVELS IN WELLS ---- 
OR 6 I?lCH TAPPED OR INCH TAPPED 

HOLE EQUIPPED WITH HOLE EQUIPPED WITH 

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 BEXOW 
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 
TKE BOTTOM OF THE AIR LME.' THE 
EXACT DEPTH TO THE BOTTOM OF THE 
AIR LINE IS  REQUIRED TO OBTAIN AN 
ACCURATE MEASUREMENT OF THE WATER 
LEVEL IN THE WELL. ONE POUND PER 
SQUARE INCH PRESSURE EQUALS 2.31 
FEET OF WATER. 

-v- 

AIR LINE INSTALLATION 



Cooperative Ground Water I n v e s t i g a t i o n s  

The S t a t e  of  Oregon has  been engaged i n  coopera t ive  fund programs 
wi th  t h e  U. S. Geological  Survey s i n c e  1905. S t a t e  funds have been made 
a v a i l a b l e  t o  t h e  Geological Survey f o r  matching funds p r o j e c t s  on a d o l l a r  
f o r  d o l l a r  b a s i s .  Ground-water r e p o r t s  prepared under t h i s  coope ra t i ve  
program and r e l e a s e d  a s  open f i l e  r e p o r t s  o r  publ i shed  by t h e  U. S. Geological  
Survey during t h e  l a s t  four  yea r s  a r e  l i s t e d  a s  fol lows:  

(1)  Frank, F. J., 1971, Ground Water i n  t h e  Eugene-Springfield Area, 
Southern Wil lamette  Val ley ,  Oregon: U. S. Geological  Survey, 
Open F i l e  Report. 

(2)  Harnpton, E. R., 1972, Geology and Ground Water of  t h e  Molalla-Salem 
Slope Area, Northern Wil lamette  Val ley ,  Oregon: U. S. Geological  
Survey, Water Supply Paper 1997, p. 83. 

(3)  Leonard, A. R., 1972, Geology and Ground Water Resources of Harney 
Basin: U. S. Geological Survey, Open F i l e  Report. 

(4) Robison, J. H., 1971, A v a i l a b i l i t y  of  Ground Water i n  t h e  Grants  Pass 
Area: U. S. Geological  Survey, Open F i l e  Report. 

(5)  Robison, J. H., 1971, Hydrology of Basa l t  Aqui fe rs  i n  t h e  Hermiston- 
Ordnance Area, Umati l la  and Morrow Count ies ,  Oregon: U. S. 
Geological Survey, Hydrologic A t l a s  HA-387. 

( 6 )  Robison, J. H., 1971, A v a i l a b i l i t y  and Qual i ty  of  Ground Water i n  t h e  
Medford Area, Jackson County, Oregon: U. S. Geological  Survey, 
Hydrologic A t l a s  HA-392. 

(7)  Robison, J. H., 1972, A v a i l a b i l i t y  and Q u a l i t y  of Ground Water i n  t h e  
Ashland Quadrangle, Jackson County, Oregon: U. S. Geological  
Survey, Hydrologic A t l a s  HA-421. 

F i e l d  work has  begun on t h e  geology and ground-water r e sou rce  
r e p o r t  f o r  p a r t  of Clackamas County and f i e l d  work h a s  been i n i t i a t e d  on t h e  
ground-water resources  i n  t h e  upper Wil lamette  Val ley  between Albany and Coburg, 
Oregon. 

Observation Well Program 

The observa t ion  w e l l  program c o n s i s t s  of  t h e  p e r i o d i c  measurement 
of t h e  depth t o  water  o r  a r t e s i a n  p re s su re  i n  water  w e l l s  l o c a t e d  throughout 
t h e  s t a t e .  This  r e p o r t  con ta in s  hydrographs f o r  192 of  t h e s e  observa t ion  wells.  
For convenience i n  us ing  t h i s  r e p o r t ,  t h e  depic ted  hydrographs have been 
grouped toge the r  by area.  

Each a r ea  has  been ass igned  a r e f e r ence  number a s  shown on F igure  
No. 4 on page 10. The name and r e f e r ence  number i s  shown a t  t h e  t op  of 
each page of hydrographs. A l i s t  of a l l  observa t ion  w e l l s  i s  recorded on 
page 129. Water l e v e l  records  and d e s c r i p t i o n s  of  t h e  i nd iv idua l  w e l l s  measuring 
poin t  f o r  each we l l  i n  t h e  obse rva t ion  n e t  can be  ob ta ined  by con tac t ing  t h e  
S t a t e  Engineer ' s  Off ice .  



Figure 4 

Ground Water Areas Represented By Hydrographs In This Report 

1. Tualatin Valley 15. Goose Lake Basin 

2. Portland Metropolitan Area 16. Yonna Valley 

3. The Dalles Area 17. Swan Lake Valley 

4. Columbia Slope Area 18. Sprague River Valley 

5. Milton-Freewater Area 19. Fort Rock Area 

6. Pendleton-Pilot Rock Area 20. Chemult-Lapine-Sisters Area 

7. Grande Ronde Valley 21. Prineville Area 

8. Baker Valley 22. Medford Area 

9. Upper John Day Valley 23. Grants Pass Area 

10. Cow Valley Area 24. Coos Bay Area 

11. Southern Malheur Area 25. Umpqua River Valley 

12. Southern Harney Area 26. Willamette Basin 

13. Harney Basin 27. Tillamook Area 

14. Warner Valley 28. Gilliam-Sherman County 
-PO- 



During the past four years, 48 wells were added to the State 
Observation well net, while 123 wells were discontinued. The total number 
of observation wells in the net at the present time is 767. Water levels 
in these wells are measured periodically each year to determine changes in 
the amount of ground water storage within each ground water reservoir. 
Results of these water level measurements are published periodically and 
provide a basis for giving an early warning of any serious depletion of 
ground water storage. Such data also provides valuable background information 
for future water resource investigations and computer analysis of hydrologic 
flow systems. 

Frequency of Measurement Number 

. . . . . . . . .  Continuously (recording device) 2 

. . . . . . . . . . . . . .  Monthly or more often 55 

Four to six times per year . . . . . . . . . . .  710 

Total. . . . . . . . . . . . . . . . . . . . . .  767 

The number of wells being measured within each county is listed 
as follows: 

Number of Number of Number of 
Observation Observation Observation 

County Wells County We1 1 s County Wells 

Baker . . . . .  14 
Benton. . . . .  16 
Clackamas . . .  36 
Clatsop . . . .  2 
Columbia. . . .  5 
Coos...... 5 
Crook . . . . .  12 
Curry . . . . .  4 
Deschutes . . .  7 . . .  Douglas. 8 
Gilliam . . . .  4 
Grant . . . . .  12 

Harney . . 
Hood River 
Jackson. . 
Jefferson. 
Josephine. 
Klamath. . 
Lake . . .  
Lane . . .  
Lincoln. . 
Linn . . .  
Malheur. . 
Marion . . 

Morrow . . 
Multnomah. 
Polk 0 . .  

Sherman. . 
Tillamook. 
Umatilla . 
Union. . .  
Wallowa. . 
Wasco. . .  
Washington 
Wheeler. . 
Yamhill. . 

Designations of wells discussed in this report are based upon 
official systems for rectangular subdivision of public lands. The numbers 
indicate the location of the well by township, range, section, and position 
within the section. A graphic illustration of this method of well location 
is shown on Figure 5. The first numeral indicates the township south of the 
Willamette Baseline. The second number separated from the first by a slash 
( 1 )  indicates the range east of the Willamette Meridian. The third number 
indicates the section in which the well is located and the letters following 
the section number locate the well within the section. The first letter 



denotes  t h e  qua r t e r - s ec t ion  (160 a c r e s ) ;  t h e  second, t h e  qua r t e r -qua r t e r  
s e c t i o n  (40 a c r e s ) ;  and t h e  t h i r d ,  t h e  qua r t e r -qua r t e r -qua r t e r  s e c t i o n  
(10 ac re s ) .  I f  two o r  more w e l l s  e r e  l o c a t e d  i n  t h e  same 10 a c r e  t r a c t ,  

they a r e  d i s t i ngu i shed  

R A N G E  by a sequence number i n  
parentheses .  For example, 
t h e  w e l l  des igna ted  by 

3 2  32~/8E-33dcb( 2) i s  t h e  

33 
second wel l  l o c a t e d  i n  
t h e  northwest  q u a r t e r  of 
t h e  southwest q u a r t e r  of 

n 34 - t h e  sou theas t  q u a r t e r ,  
I 35 Sec t ion  33, Township 32 
V) South, Range 8 E a s t ,  of 

f 36  
t h e  Wil lamette  Base Line 

0 and Meridian. 
I- 37 

3 8 

3 9 
I I I I I I I I 

/ 
I 

Figure  5 

Ground Water Reports 

The S t a t e  Engineer has  plublished f i v e  ground-water r e p o r t s  during 
t h e  l a s t  f ou r  years .  These r e p o r t s  a r e  l i s t e d  a s  fol lows:  

(1) Bartholomew, Wm. S. and Robert DeBow, Water Levels  1967-1968, Ground 
Water Report No. 15 ,  p. 122. 

(2)  Frank, F. J., 1972, Ground Water i n  t h e  Eugene-Springfield Area, 
Southern Wil lamette  Val ley ,  Oregon: Oregon S t a t e  Engineer ,  
Ground Water Report No. 14 ,  p. 70. 

(3)  Frank, F. J., and Nyra A. Johnson, 1972, Ground Water Data i n  t h e  
Corvallis-Albany Area, Cen t r a l  Wil lamette  Val ley ,  Oregon: Ground 
Water Report No. 17 ,  p. 46. 

(4) I l l i a n ,  J. R., 1970, In t e r im  Report on t h e  Ground Water i n  t h e  Klamath 
Basin,  Oregon: Oregon S t a t e  Engineer ,  I n t e r im  Report,  p. 110. 

(5) Leonard, A. R., 1970, Ground Water Resources i n  Harney Val ley,  Harney 
County, Oregon: Oregon S t a t e  Engineer,  Ground Water Report No. 
16 ,  p. 85. 



Critical Ground Water Areas 

Expanding ground-water exploitation and an increasing number 
of wells in Oregon has resulted in the overdevelopment of some ground- 
water reservoirs. Five ground-water areas in Oregon have been defined 
as critical. 

Cow Valley in northern Malheur County was Oregon's first critical 
ground-water area, Notice of hearing for the determination of this 
critical ground-water area was given February 24, 1956, Final controls 
and regulations of ground-water use in Cow Valley were set forth in the 
State Engineer's Order dated November 12, 1959, Controls on the total 
amount of ground water to be pumped each year limited the annual pumpage 
to approximately 5,000 acre feet, Totalizing water meters on producing 
wells in the valley indicate that annual ground-water use has declined 
from about 5,000 acre feet in 1961 to about 3,400 acre feet in 1971 and 
1972, Water levels in wells of the area have stabilized during the past 
two years. Ground-water withdrawals appear to be balanced with the annual 
recharge to the Cow Valley aquifers, If water use does not exceed 4,000 
acre feet per year, it is expected that the critical ground-water area will 
remain stabilized and that no further water level declines will occur. 

Figure 6 Cow Valley critical ground-water area 



Figure 7 Cow Valley c r i t i c a l  ground-water a r ea  

Oregon's second c r i t i c a l  ground-water a r e a  was i d e n t i f i e d  i n  
t h e  v i c i n i t y  of The Da l l e s ,  Oregon, A n o t i c e  of hear ing  was i s sued  on 
January 30, 1959, and t h e  S t a t e  Enqineer ' s  subsequent o rde r  c o n t r o l l i n g  
ground-water u se  dated December l l t  1959. On Apr i l  25, 1960, t h e  C i r c u i t  
Court of Wasto County ordered  a  s t g y  of t h e  enforcement of  t h e  S t a t e  
Engineer ' s  Order. The appeal t o  t b e  S t a t e  Engineer ' s  Order was dismissed 
e f f e c t i v e  December 30, 1966. During t h e  s i x  yea r s  of  de lay ,  water  l e v e l s  
dec l ined  a t  a  r a t e  of 5 t o  6  f e e t  per  year  and t h e  annual water l e v e l  
dec l ines  cont inued i n t o  1967. It was a t  t h i s  t ime t h a t  water  from t h e  
Bureau of Reclamation p r o j e c t  beca#e a v a i l a b l e  f o r  i r r i g a t i o n  uses  w i t h i n  
t h e  c r i t i c a l  a r ea  a t  The Dalles.  Between t h e  yea r s  of 1966 through 1968, 
water l e v e l  dec l ines  w i th in  t h e  c r i t i c a l  a r ea  f e l l  a t  a  r a t e  of 1 t o  1% 
f e e t  per  year. However, by 1970, t h e  water  l e v e l s  began t o  s t a b i l i z e  and 
then t o  recover  a t  a  r a t e  of 1 t o  $ f e e t  per  year.  Water l e v e l s  now s tand  
a t  approximately t h e  1967-1968 wat$r l e v e l .  No f u r t h e r  water  l e v e l  d e c l i n e s  
a r e  expected w i th in  t h e  c r i t i c a l  a r e a  a t  t h e  p re sen t  l e v e l  of development. 
However, t o t a l i z i n g  water  meters  aTe needed on a l l  product ion w e l l s  w i th in  
The Dal les  c r i t i c a l  area.  I t  i s  nepcessary t h a t  t h i s  o f f i c e  proceed wi th  
enforcement of t h e  S t a t e  Engineer1$ Order which r e q u i r e s  t o t a l i z i n g  water  
meters  be  placed on a l l  product ion w e l l s  w i th in  t h e  c r i t i c a l  area.  
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Figure 8 The Dalles critical ground-water area 
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Figure 9 The Dalles critical ground-water area 



Oregon's t h i r d  c r i t i c a l  $round-water a r ea  was i d e n t i f i e d  on 
t h e  Columbia Slope a t  Ordnance, Oregon. Ground water  contained i n  t h e  
b a s a l t  a q u i f e r s  of  t h i s  a r ea  have been dec l in ing  4 t o  6  f e e t  pe r  year  
s ince  1960. The amount of recharge  t o  t h e  deep b a s a l t  a q u i f e r s  of 
t h i s  a r ea  i s  cons idered  t o  be  small .  Ground water  i s  being mined a t  t h e  
p re sen t  t ime and t h e r e  i s  a  need f o r  an o u t s i d e  source  of water  t o  achieve 
maximum i r r i g a t i o n  development of t h i s  area.  The deep b a s a l t  a q u i f e r s  
cannot s u s t a i n  cont inued pumpage a t  t h e  p;esent r a t e .  Therefore ,  t h e r e  
must be  a  reduc t ion  i n  t h e  t o t a l  ground water being withdrawn from deep 
we l l s  i n  t h i s  area.  

Overlying t h e  deep b a s a l t  a q u i f e r s  a r e  a  s e r i e s  of  t h i n  
l o c a l i z e d  sand and g rave l  d e p o s i t s  which y i e l d  water  t o  shal low wel l s .  
Due t o  t h e  i nc reas ing  development pf i r r i g a t i o n  w e l l s  i n  t h e s e  g rave l  
d e p o s i t s ,  t h e  water  l e v e l s  i n  shal low w e l l s  have dec l ined  a t  a  r a t e  of  
1 t o  3 f e e t  per year.  Pumping cones have developed around i n t e n s e l y  
developed wel l  f i e l d s .  Pumping drpwdowns have caused some w e l l s  t o  
break suc t ion  during t h e  heavy i r r ~ i g a t i o n  season. I t  is  apparent  t h a t  
an o u t s i d e  source of water  w i l l  a l ~ 0  be  r equ i r ed  f o r  a  long term develop- 
ment of t h e s e  shal low g rave l  formations.  It i s  expected t h a t  some of t h e  
shallow we l l s  a t  Ordnance may becojne inoperab le  w i t h i n  t h e  next  few yea r s  
due t o  l o c a l  over-pumping of t h e  spal low water  body. A t  t h e  p re sen t  
t ime, ground-water permits  f o r  f u r t h e r  ground-water development w i t h i n  
t h e  Ordnance o r  But te rc reek  c r i t i c ~ l  ground-water a r e a s  of  n o r t h e a s t e r n  
Oregon a r e  no t  being issued.  

Figure 10 Ordnance c r i Q i c a l  ground-water a r ea  



Immediately ad j acen t  t o  t h e  Ordnance a r e a  i s  t h e  proposed 
Buttercreek c r i t i c a l  ground-water a r ea  which i s  exper ienc ing  water  
l e v e l  dec l ines  of  8 t o  15 f e e t  per  year.  Deep w e l l s  i n  t h e  But te rc reek  
a r ea  l oca t ed  south  and e a s t  of  Ordnance have i n  some cases  shown water  
l e v e l  dec l ines  i n  excess  of 35 t o  38 f e e t  per year .  Fu r the r  wel l  con- 
s t r u c t i o n  and development w i th in  t h e s e  a r e a s  w i l l  on ly  a c c e l e r a t e  t h e  
water l e v e l  dec l ine .  It  w i l l  t h e r e f o r e  be  necessary  t o  c o n t r o l  e x i s t i n g  
we l l s  and t o  r e s t r i c t  pumpage from t h e  b a s a l t  a q u i f e r s  i n  t h i s  c r i t i c a l  
area.  Publ ic  hea r ings  a r e  scheduled f o r  e a r l y  1974 and t h e  S t a t e  Engineer ' s  
Order s e t t i n g  f o r t h  ground-water c o n t r o l s  w i l l  be  i s s u e d  p r i o r  t o  t h e  1974 
i r r i g a t i o n  season. 

A f i f t h  proposed c r i t i c a l  ground-water a r ea  has  developed a t  
Bull Mountain-Cooper Mountain i n  t h e  T u a l a t i n  Basin o f  Washington County. 
Here, municipal and i r r i g a t i o n  w e l l s ,  cons t ruc t ed  i n  t h e  deep b a s a l t  
a q u i f e r s  have shown seve re  water  l e v e l  d e c l i n e s  of  5  t o  7 f e e t  per  year  
s i n c e  t h e  l a t e  1950 ' s  and e a r l y  60 ' s .  By March 1965, t h e  water  l e v e l  
d e c l i n e s  had inc reased  8 t o  1 2  f e e t  per  year  w i t h i n  t h i s  c r i t i c a l  area.  
Control  boundaries  have been i d e n t i f i e d  and permi ts  f o r  ground-water 
development from t h e  deep b a s a l t  a q u i f e r s  l oca t ed  ad j acen t  t o  Cooper 
Mountain and Bull  Mountain have n o t  been issued.  An o v e r a l l  water  l e v e l  
dec l ine  of  40 f e e t  h a s  occurred i n  t h i s  c r i t i c a l  a r ea  and it i s  apparen t  
t h a t  o u t s i d e  sources  of water  must be developed. Continued o v e r d r a f t  on 
t h e  deep wel l  system of t h i s  po r t i on  of t h e  T u a l a t i n  Basin may a l s o  
c r e a t e  a  ground-water q u a l i t y  problem by i n d r a f t i n g  s a l i n e  water  from 
underlying marine sedimentary formations.  Publ ic  hea r ings  were h e l d  May 
7 ,  1973 f o r  t h e  Cooper Mountain-Bull Mountain c r i t i c a l  ground-water area.  
The S t a t e  Engineer ' s  Order c o n t r o l l i n g  w e l l s  w i th in  t h i s  a r e a  w i l l  be  
i s sued  i n  e a r l y  1974. 

Figure 11 Cooper Mountain-Bull Mountain c r i t i c a l  ground-water a r ea  



Ground Water Management 

Well owners have depended upon n a t u r e  f o r  r ep l en i sh ing  water  
withdrawn by t h e i r  wel ls .  The discharge from w e l l s  must be  r e s t r i c t e d  
t o  t h e  c a l c u l a t e d  s a f e  y i e l d  o r  naqural  b a s i n  y i e l d ,  o r  it must be  mined 
a s  a  s tock  resource.  Mining, however, p l aces  a  t ime l i m i t  on t h e  use  
of ground-water r e s e r v o i r s  f o r  man's use. Un t i l  we l e a r n  where and how 
t o  p l ace  l a r g e  amounts of su rp lus  water  underground f o r  l a t e r  u s e ,  we 
cannot  exceed t h e  l i m i t s  s e t  by n a t u r e  i n  t h e  use  of  ground-water r e se rvo i r s .  
I n  dea l ing  wi th  b a s a l t  a q u i f e r s  of t h e  northwest ,  a r t i f i c i a l  recharge  
research  and computer-based technology a r e  p r e r e q u i s i t e s  f o r  any ground- 
water management program. 

A s  problems become more +nd more complex, such a s  t hose  involved 
i n  l a r g e  investments  i n  land  and w e l l s ,  withdrawal of  water  from both  
s t reams and we l l s  t h a t  t a p  a  common source  may r e s u l t  i n  c o n f l i c t i n g  water  
r i g h t s .  Then t h e  s o l u t i o n  t o  ground-water problems w i l l  r e q u i r e  even 
more d e t a i l e d  information. The moqern approach i s  f o r  t h e  hydrogeologis t  
t o  acqu i r e  s u f f i c i e n t  d e t a i l e d  information concerning both  s u r f a c e  and 
ground-water systems s o  t h a t  a q u i f e r  responses  can be  p red i c t ed  by 
computer evaluat ions.  Computers m+y be  used t o  t e s t  t h e  response of an 
a q u i f e r  system t o  va r ious  assumed $ t r e s s e s  and permit  t h e  s e l e c t i o n  o f  
t h e  most d e s i r a b l e  and e q u i t a b l e  d i s t r i b u t i o n  of t h e  ground water  a v a i l a b l e  
w i th in  any a q u i f e r  system. The f i n a n c i a l  commitment t o  such a  program 
w i l l  be  considerable .  Ground-water management problems w i l l  r e q u i r e  
computer a n a l y s i s  w i t h i n  t h e  next  few years .  

Ground Water Oua l i t v  P ro t ec t i on  

The need f o r  p ro t ec t i on  of Oregon's ground-water and s u r f a c e  
water resources  from unnecessary cpntaminat ion and/or  degradat ion i s  
of prime importance. When water  mpves through t h e  va r ious  openings i n  
t h e  subsur face ,  some minera l s  a r e  d i s so lved  by t h e  water and t h e  q u a l i t y  
of water  changes. I n  a  n a t u r a l  syetem, t h e  type  and amount of minera l s  
t h a t  a r e  placed i n t o  s o l u t i o n  by glround water i s  a  func t ion  o f :  ( 1 )  type  
of m a t e r i a l  through which t h e  watelr passes;  (2) t h e  volume of water  
migrat ing through t h e  m a t e r i a l ;  ( 3 )  t h e  r e s idence  t ime o r  t h e  per iod  of 
time t h a t  t h e  water  i s  i n  c o n t a c t  wi th  t h e  s o i l s ,  r ocks ,  and minera l s ;  
and ( 4 )  a number of i n t e r r e l a t e d  geochemical laws. Th i s  n a t u r a l  system 
i s  extremely s e n s i t i v e  t o  o u t s i d e  i n f luence  and i n  Oregon t h e r e  a r e  a  
number of we l l  documented c a s e s  involv ing  t h e  i nadve r t en t  p o l l u t i o n  of  
ground and su r f ace  waters  by man. 

I n  an e f f o r t  t o  c l ean  up t h e  a i r  i n  heav i ly  populated a r e a s  
of Oregon, t h e  burning of wastes  was e s s e n t i a l l y  p roh ib i t ed  a f t e r  1970. 
This  has  r e s u l t e d  i n  a  20 f o l d  i nc rease  i n  t h e  volume of s o l i d  wastes.  
So c a l l e d  " san i t a ry  l a n d f i l l s "  have been used i n  an a t tempt  t o  d i spose  
of p u t r e s c i b l e  s o l i d  wastes. Wood waste p i l e s  a r e  growing t o  enormous 
s i z e s  around t h e  s t a t e .  There h a s  a l s o  been a  g r e a t  dea l  of  concern 
generated about t h e  d i sposa l  of esvironmental ly  hazardous wastes  (Em) 
i n  Oregon. 



As previously mentioned, to aid the Department of Environmental 
Quality (DEQ) in making sound hydrogeologic decisions in the waste disposal 
field, the 1970 legislature created a new hydrogeologist position in 
the Office of the State Engineer. The hydrogeologist filling this position 
is acting as liaison between this office and the Department of Environ- 
mental Quality. The duties of this position include not only the 
investigation of solid waste disposal sites, but also technical assistance 
to the DEQ upon their request concerning all areas of the state where 
existing or potential water pollution problems may exist. Hydrogeologists 
with this office have investigated 22 potential and/or operating solid 
waste or hazardous waste disposal sites in Oregon during the past biennium, 
see Figure 3. 

The State Engineer has also been involved in a number of 
existing ground-water pollution problems. The State Engineer has worked 
closely with other state agencies in evaluating potential nuclear thermal 
power plant sites and together with the DEQ are now developing a general 
guideline for the near surface storage and disposal of environmentally 
hazardous wastes in Oregon. The near surface storage and disposal of 
environmentally hazardous wastes is favored over the alternative, deep 
well injection in Oregon. The State Engineer, the Department of Environ- 
mental Quality, and the Federal Water Quality Administration are opposed 
to the disposal or storage of toxic wastes by subsurface injection, without 
strict control. These controls include not only administrative checks, 
but also the geologic containment of the injected wastes. There must be 
a clear demonstration that such wastes will not interfere with the present 
or the potential uses of subsurface water supplies, contaminate surface 
water, or otherwise damage the environment. In order to assume this kind 
of protection to the waters of the state, a full understanding of the flow 
system involved, including the recharge, transitional, and discharge areas 
of each basin is required. This work is presently being carried out on a 
qualitative level by this office. Much more quantitative work will be 
required in future years. 

Basins Investigations 

The Oregon State Engineer's Office expanded the Ground Water 
Basin Investigation Program in June, 1972. This statewide program 
is intended to determine the general extent and characteristics of 
each ground-water basin and to ascertain the degree to which ground 
water may serve as a viable alternative to surface water supplies. The 
program is funded on a matching basis by the United States Government 
and the state under Title I11 of the Water Resources Planning Act of 1965. 

The Title I11 matching funds are made available through Public 
Law 89-80: 89th Congress, S. 21, July 1965 entitled the Water Resources 
Planning Act. This act provided for the coordinated planning of water 
and land resources. It also established: (1) a Water Resources Council 
and (2) a River Basin Cormnission, and further provided financial assistance 
to the state to increase state participation in water and land use planning. 



The State Engineer is charged under the Ground Water Act of 
1955 with defining Oregon's ground water resources. ORS 537.665 specifically 
states, "The State Engineer or hit$ authorized assistant shall proceed as 
rapidly as possible, to identify gnd define tentatively, the location, 
extent, depth, and other charactesistics of each ground water reservoir 
in this state, and shall assign tq each a distinctive name or number or 
both, as a means of identificatioq. The State Engineer or his authorized 
assistant, may make such investiggtions and gather such data and information 
as may be essential to a proper uqderstanding of the characteristics of 
each ground water reservoir and the relative rights to appropriate ground 
water therefrom." 

The State Water Resources Board has transferred part of the 
Title 111 funds to the State Engiqeer in order that ground-water basin 
studies could be expanded and add4tional information available for use in 
conjunction with their surface wager investigations programs. 

Planning Inquiries 

The addition of the new personnel, previously described, has 
been only an indirect aid to planners at the local and regional levels. 
However, it should also be emphasized that the addition of these personnel 
has in no way lessened the work lqad of those ground-water staff members 
presently involved in answering public inquiries, water well report 
processing, licensing of water well contractors and drillers, development 
and enforcement of water well construction standards, water well inspection, 
or delineation of critical ground-water areas within the state. It is still 
not possible with the present staff and the increased work load in all of 
the above administrative duties to render aid to planning agencies with 
regard to specific or local ground-water problems. 

More than 20 requests from city, county, and regional planners 
for geologic and ground-water assistance in setting forth meaningful 
land use plans have been received during the past few years. Their requests 
include the need for specific infarmation on: (1) the availability and 
feasibility of developing ground water as a domestic or community water 
supply; (2) the quality of the loqal ground-water body; (3) the susceptibility 
of local shallow ground-water bodies to pollution by septic tank effluent 
or sewage lagoon seepage; ( 4 )  water well design and well yield relationships 
in community water supply wells; (5) hydrogeologic acceptability of specific 
areas for surface water reservoirs; (6) water well field development, 
spacing, and interference problems, and (7) land use planning problems as 
they relate to the availability of ground-water supplies and septic waste 
disposal. 

Geothermal Wells 

The legislative declaration under the Ground Water Act of 1955 
states that: "All waters within tee state from all sources of supply 
belong to the public. In order to insure the preservation of the public 
welfare, safety, and health, it is necessary that beneficial use without 
waste, within the capacity of the available sources, be the basis, measure, 
and extent of the right to approprliate ground water. The depletion of 
ground water supplies below econom~ic levels, impairment of natural ground 
water by pollution, and wasteful p~actices in connection with ground water 
must be prevented or controlled within practical limits." The legislative 



policy further states that: "Whenever wasteful use of ground water, impair- 
ment of or interference with existing rights to appropriate surface water, 
declining water levels, interference among wells, overdrawing of ground 
water supplies, or pollution of ground water exists or impends, controlled 
use of the ground water concerned be authorized and imposed under voluntary 
joint action by the State Engineer and the ground water users concerned 
whenever possible, but by the State Engineer under the police power of the 
state when such voluntary joint action is not taken or is ineffective." 

The 1971 session of the state legislature brought the Depart- 
ment of Geology and Mineral Industries into the field and gave them a 
certain jurisdiction over some of the geothermal ground waters of the state. 
There is a serious concern that wells requiring sustained yields of high 
temperature water may deplete the resource which should remain the property 
of the public. 

All of mans activities in one way or another have a measureable 
impact on our environment. Each of us should be mindful of our collective 
appetites for water since it is our most important natural resource and 
we cannot make substitutions for it. Shortages of both surface and ground 
water in areas of excessive decline have already emphasized the importance 
of proper development, protection, regulation, and control to assure the 
continued availability of our water supply. The State Engineer must consider 
all aspects of proposed ground-water utilization programs, In discussing 
the use of geothermal steam for thermal power generation, it should be 
remembered that it is ground water that serves as the carrier which transports 
much of the earth's deep seated heat energy to land surface. 

This office has on file many ground-water applications, permits, 
and certificates for the use of thermal ground waters of the state which 
date back into the late 1920's in areas of eastern Oregon. Many wells 
within Oregon are using water for air conditioning and heating of office 
space, Well depths near Portland vary frog 50 to 930 feet and ground- 

0 water temperatures vary between 61 and 75 Fahrenheit. Hot water wells 
located at Lakeview and at Burns are used for heating of greenhouses and for 
irrigation water supplies. Here, the water with temperatures of 160' to 
208' Fahrenheit are produced from depths of 800 to 1000 feet and must be 
cooled for irrigation purposes. Wells and springs at Lakeview provide 
thermal ground water of 208 to 214 degrees for space heating near Hunter's 
Lodge and many homes in the Lakeview area. 

The largest number being developed is in the Klamath Falls area 
where about 500 wells produce water from 92' to 238O Fahrenheit. The 
great variation in both depth and temperature of the wells in this area is 
believed to be due to: (1) the proximity of the well location to ascending 
thermal ground water, and (2) the relative permeability of the water-bearing 
formations. Geothermal ground water is really deep percolating meteoric 
waters which have encountered rocks of higher temperature. The heated 
water generally moves laterally over long distances and at great depths 
and often rises vertically in response to prevailing rock permeabilities 
and ground-water gradients. Leakage along fault zones and other zones of 
weakness are common and provide for the surface development of thermal 



springs and hot water wells. The deep seated thermal waters of a 
regional ground-water flow system are hydrologically connected with the 
shallower ground-water systems. The chemical quality of these deep 
seated waters is poor and the waters are classified as thermal brines. 

At the present time, no one knows whether a dry steam or a 
wet steam field can be developed In Oregon. It is possible that such 
fields may interupt the presently established ground-water heat flow in 
these areas and may cause a reduction or actually destroy the available 
thermal ground water presently be-jng developed. If it is possible to 
find and develop geothermal water without injury or prohibition of other 
ground-water development "fine", but we must be sure that in our exuberance 
to develop geothermal ground waters we don't overlook the protection 
required for all of our ground-water resources. 

Hydrologic Cycle 

Ground water like surfaqe water, originates as precipitation and 
both are an integral part of the yater cycle. The earth's water supply 
circulates endlessly from oceans 90 skies, to lands, and finally it returns 
again to the oceans, see Figure 12. 



Evaporation from t h e  oceans and su r f ace  water  bodies  i s  t h e  
major con t r ibu to r  of  water  t o  t h e  hydro logic  cycle.  A f t e r  p r e c i p i t a t i o n  
reaches land  s u r f a c e ,  t h e  water  e i t h e r  runs  o f f ,  evapora t e s ,  t r a n s p i r e s ,  
o r  seeps i n t o  t h e  ground. Eventua l ly ,  a l l  water  i s  r e tu rned  t o  t h e  
oceans and upon a r r i v a l ,  i t  begins  aga in  t o  move through t h e  hydro logic  
cycle.  

Ground Water Recharge 

A po r t i on  o f  t h e  p r e c i p i t a t i o n  t h a t  seeps  i n t o  t h e  ground i n  
Oregon i s  abosrbed by s o i l s  and p lan ts .  The remaining water  p e r c o l a t e s  
downward through t h e  water  t ab l e .  The water  t a b l e  marks t h e  e l e v a t i o n  
below which a l l  pore  spaces  a r e  f i l l e d  wi th  water,  The water  t a b l e  
i s  n o t  a  f l a t  su r f ace  a s  t h e  name implies .  I t  u s u a l l y  forms a s  a  subdued 
r e p l i c a  of  t h e  l and  sur face .  The water  t a b l e  s t ands  a t  h igher  e l e v a t i o n s  
i n  mountainous t e r r a i n s  and a t  lower e l e v a t i o n s  w i t h i n  s t ream va l l eys .  
Higher e l eva t ions  on t h e  water  t a b l e  mark t h e  a r e a s  of GROUND-WATER RECHARGE. 
Ground water moves downward and away from recharge  a r e a s  towards lowlands 
and ground-water d i scharge  areas .  

The major reg ions  of  ground-water recharge  i n  t h e  S t a t e  of 
Oregon a r e  t h e  Cascade Mountains, t h e  Blue Mountains, t h e  Coast  Range, 
and s i m i l a r  e l eva t ed  a r e a s  possessing permeable format ions  and r ece iv ing  
l a r g e  amounts o f  p r e c i p i t a t i o n ,  Water we l l  in format ion  i s  g e n e r a l l y  
s p a r s e  i n  mountainous a r e a s  and it i s  d i f f i c u l t  t o  a c c u r a t e l y  l o c a t e  
t h e  exac t  recharge boundaries;  neve r the l e s s ,  r eg iona l  ground-water 
boundaries  normally l i e  beneath major topographic  d iv ides .  The major 
dra inage  d iv ides  i n  Oregon a r e  shown a s  s o l i d  l i n e s  on F igure  3,  page 8. 

Deep w e l l s  a r e  r equ i r ed  t o  withdraw water  from ground-water 
recharge  areas .  During cons t ruc t ion ,  w e l l s  i n  recharge  a r e a s  experience 
progress ive  water  l e v e l  d e c l i n e s  a s  t h e  w e l l s  a r e  deepened. 

Ground Water Discharge 

Ground water  migra tes  from t h e  mountainous recharge  a r e a s ,  
downward, through rock m a t e r i a l s  toward lowland a r e a s  where it reappears  
a s  ground-water discharge.  A l a r g e  amount of ground water  i s  fo rced  
toward l and  s u r f a c e  a s  r eg iona l  d i scharge  w i t h i n  major v a l l e y s  such a s  
t h e  Wil lamette  Val ley and Harney Valley. Large r i v e r  channels  such a s  
t h e  Wil lamette ,  Rogue, and Deschutes Rivers  a l s o  c o n s t i t u t e  major ground- 
water d i scharge  a reas .  Numerous sp r ings  and marsh lands  a l s o  s e rve  a s  
ground-water d i scharge  a r e a s  i n  Oregon. 

Nature has  e s t a b l i s h e d  a  balance between n a t u r a l  recharge  
and n a t u r a l  discharge.  Therefore ,  i f  t h e r e  i s  an i n c r e a s e  i n  t h e  q u a n t i t y  
of ground-water recharge ,  t h e r e  w i l l  a l s o  be  an i n c r e a s e  i n  t h e  q u a n t i t y  
o f  n a t u r a l  ground water  discharged from t h e  basin.  I f  t h e  t o t a l  amount 
of  recharge  i s  i n s u f f i c i e n t  t o  main ta in  a  ba lance  w i th  t h e  t o t a l  b a s i n  
d i scharge ,  t h e  water  t a b l e  e l e v a t i o n  must dec l ine .  

Wells d r i l l e d  i n  d i scharge  a r e a s  g e n e r a l l y  encounter  water  
a t  shallow depths.  A s  t h e s e  we l l s  a r e  deepened, a  r i s e  i n  t h e  water  
l e v e l  w i l l  b e  experienced. 

m 



Surface water  resources can be d i r e c t l y  observed and measured. 
I n  c o n t r a s t ,  ground-water bodies  must be observed and measured i n d i r e c t l y .  
Because ground water i s  hidden frqm s i g h t ,  much mystery (myst ic)  has  been 
generated around the  sub jec t  and 4ethods of l o c a t i n g  underground waters.  
Without addressing the  sub jec t s  of d iv in ing  rods and water witching, i t  can 
be s t a t e d  t h a t  ground water respoqds t o  known phys ica l  and chemical laws. 
Ground-water bas ins  a r e  empirical4y a s  wel l  a s  mathematically pred ic tab le .  
There i s  no room f o r  mysticism o r  t h e  o c c u l t  i n  ground-water hydrology. 

A GROUND-WATER BASIN i s  def ined  a s  a three-dimensional volume 
of water and e a r t h  ma te r i a l  which conta ins  t h e  e n t i r e  flow pa ths  of 
a l l  t h e  water recharging the  grouqd-water system. Important f e a t u r e s  
of any ground-water bas in  a r e :  

(1) t he  geometry; 
(2) t h e  v e l o c i t y  and d i r e c t i o n  of ground-water movement; 
( 3 )  t he  water-bearing ch ia rac t e r i s t i c s  of t he  rock m a t e r i a l s ;  and 
( 4 )  t he  phys ica l  and chemical c h a r a c t e r i s t i c s  of t he  water. 



The b a s i n  may be  s imple,  involv ing  only one recharge  a r ea  and one d i s -  
charge a r e a ,  o r  complex involv ing  seve ra l  recharge  and d ischarge  a reas .  
The cutaway drawing shown i n  F igu re s  1 3  through 16 i l l u s t r a t e s  s e v e r a l  
commonly occur r ing  f e a t u r e s  of ground-water bas ins .  

There a r e  t h r e e  p r i n c i p a l  types  of change occur r ing  i n  any 
ground-water basin.  These a r e :  

(1) t h e  change i n  p o s i t i o n  (movement) of  ground wa te r ,  
(2) t h e  change i n  temperature ,  
(3 )  t h e  change i n  concent ra t ion  of chemical c o n s t i t u e n t s  , 

s e e  F igure  5. 

The change of dominant importance i s  t h e  change i n  pos i t i on .  The 
energy which causes  ground water  t o  move i s  a  consequence of i t s  p o s i t i o n  
and i s  c a l l e d  p o t e n t i a l  energy. The dashed l i n e s  i n  F igure  1 3  a r e  used 
t o  d e f i n e  a  p o t e n t i a l  energy f i e l d  and they a r e  c a l l e d  EQUIWTENTIAL 
LINES. The a l t i t u d e  of t h e  water  l e v e l  i n  a  wel l  t i g h t l y  cased t o  t h e  
bottom s p e c i f i e s  t h e  e q u i p o t e n t i a l  l i n e .  For example, a  water  l e v e l  which 
s t ands  a t  500 f e e t  above sea  l e v e l  i n  a  wel l  which is  t i g h t l y  cased t o  t h e  
bottom, de f ines  a  p o i n t  on t h e  500 f o o t  e q u i p o t e n t i a l  l i n e .  Ground water  
moves from high p o t e n t i a l  t o  low p o t e n t i a l  a t  r i g h t  ang le s  t o  e q u i p o t e n t i a l  
1 ines .  

Temperatures g e n e r a l l y  i nc rease  wi th  depth due t o  n a t u r a l  
hea t  flow eminating from t h e  i n t e r i o r  of t h e  ea r th .  Ea r th  temperatures  
i nc rease  approximately 1 degree Fahrenhe i t  f o r  every 60 f e e t  beneath t h e  
f i r s t  100 f e e t  below land  sur face .  Va r i a t i ons  i n  e a r t h  temperatures  from 
p l ace  t o  p l ace  w i t h i n  a  ground-water b a s i n  i s  due i n  l a r g e  p a r t  t o  
ground-water movement. 

Note on F igure  13 ,  t h a t  n a t u r a l  changes i n  chemical q u a l i t y  
w i l l  occur a s  t h e  ground water  moves through t h e  flow system. The 
degree t o  which t h e s e  changes t a k e  p l ace ,  i s  h igh ly  dependent on t h e  
s o l u b i l i t y  of  t h e  rock m a t e r i a l s ,  t h e  d i s t a n c e  t r a v e l e d ,  and t h e  r e s idence  
time of t h e  water  i n  t r a n s i t .  Genera l ly ,  t h e  t o t a l  concen t r a t i on  of 
d i sso lved  c o n s t i t u e n t s  w i l l  i n c r e a s e  along t h e  f low path. The genera l  
d e t e r i o r a t i o n  of water  q u a l i t y  a s  t h e  water  moves through t h e  system, 
o f t e n  l e a d s  t o  a  very poor q u a l i t y  water i n  major d i scharge  a r ea s .  
These waters  have sometimes been mistaken f o r  connate  s ea  waters .  Chemical 
ana lyses  of ground water  gene ra l l y  makes p o s s i b l e  t h e  d i f f e r e n t i a t i o n  
between sea  water  and brackish  ground water.  

Natural  v a r i a t i o n s  i n  chemical q u a l i t y ,  temperature ,  and water  
l e v e l  f l u c t u a t i o n  a r e  a l l  f unc t ions  of dep th ,  d i s t a n c e ,  and geo log ic  
ma te r i a l  through which t h e  ground water  moves. A ground-water body 
can be  d iv ided  on t h e  b a s i s  of  s i z e ,  f low d i s t a n c e ,  and common water  
c h a r a c t e r i s t i c s  i n t o  t h r e e  types  of flow systems. These a r e  l o c a l ,  
i n t e rmed ia t e ,  and r eg iona l  ground-water flow systems. 

Local Ground-Water Flow Systems 

Ground water  discharged from l o c a l  ground-water flow systems 
such a s  those  shown i n  F igure  14 ,  a r e  recharged i n  an immediately 
ad j acen t  recharge  area.  The l o c a l  flow system may cover on ly  a  few a c r e s  



and t h e  water may c i r c u l a t e  t o  depths  of l e s s  than 100 f e e t  below t h e  
water t ab l e .  Discharge a r e a s  of l p c a l  systems i n  Oregon have c h a r a c t e r i s t i c  
low ground-water temperatures  rangpng from 35 t o  55 degrees  Fahrenhei t .  
These water temperatures  a r e  i n d i c e t i v e  of shallow c i r c u l a t i o n .  

Water from l o c a l  systems gene ra l l y  con ta in s  low concent ra t ions  
of d i sso lved  chemical c o n s t i t u e n t s  un l e s s  it moves through very s o l u b l e  
rock types.  There i s  a  g r e a t e r  r i p k  of oxygen supported b a c t e r i a l  
contamination, however, due t o  t h e  proximity of t h e  shal low flow system 
t o  p o s s i b l e  su r f ace  contaminants, Seasonal p r e c i p i t a t i o n  cyc l e s  i n  
Oregon and t h e  shal low na tu re  of l ~ c a l  systems cause w e l l s  completed 
i n  t h e s e  systems t o  e x h i b i t  seasone l  water  l e v e l  changes, 

In te rmedia te  Ground-Water Flow Syqtems 

A s  t h e  name l f in te rmedia te l '  imp l i e s ,  water d i scharg ing  from 
in te rmedia te  flow systems l i e s  benqath l o c a l  systems and above r eg iona l  
systems, In te rmedia te  e f f e c t s  a r e  noted i n  t h e  ground w a t e r ' s  chemical 



cha rac t e r ,  temperature ,  and degree of seasonal  water l e v e l  f l u c t u a t i o n .  
Ground-water flow systems of i n t e rmed ia t e  s i z e  a r e  cha rac t e r i zed  by 
one o r  more topographic  h ighs  and lows, each l o c a t e d  between a  recharge 
a r ea  and a  d i scharge  area.  Waters of i n t e rmed ia t e  d i scharge  a r e a s  i n  

0 
Oregon a r e  cha rac t e r i zed  by temperatures  ranging from 45 t o  85' Fahrenhei t .  
The quan t i t y  of  t o t a l  d i sso lved  s o l i d s  ranges from 100 t o  800 p a r t s  per  
m i l l i o n  and averages 100 t o  200 p a r t s  per  mi l l ion .  Included i n  t h e  
f i g u r e  f o r  t o t a l  d i s so lved  s o l i d s ,  among o t h e r s ,  a r e  va lues  f o r  sodium 
(10 t o  200 p a r t s  per  m i l l i o n ) ,  and c h l o r i d e  (5 t o  50 p a r t s  per  m i l l i o n ) .  
Most of t h e  water  pumped from w e l l s  i n  Oregon i s  found t o  l i e  somewhere 
between t h e s e  extremes. It w i l l  be  noted i n  F igure  15 t h a t  i n t e rmed ia t e  
d i scharge  a r e a s  a r e  a l s o  l oca t ed  i n  a r e a s  o f  l o c a l  ground-water discharge.  
Therefore ,  some v a r i a t i o n  i n  t h e  chemical cha rac t e r  of water  pumped from 
neighboring w e l l s  of varying depths  can be expected. 

DISSOLVED SOLIDS INCREASE 

Figure  15 

Regional Ground-Water Flow Systems 

Regional ground-water flow systems l i e  deep and a t  t h e  oppos i t e  
end o f  t h e  spectrum from l o c a l  flow systems. A r eg iona l  flow system 



rece ived  recharge from t h e  h i g h e s t  water t a b l e  e l e v a t i o n  i n  t h e  bas in  
and d ischarges  t h i s  water  i n  t h e  lpwest  p a r t  of t h e  b a s i n ,  s ee  F igure  
16. Oregon's major su r f ace  water d ra inage  bas in s  g e n e r a l l y  co inc ide  wi th  
t h e  r eg iona l  ground-water ba s in s  ag shown on F igure  3. Regional ground 
water may c i r c u l a t e  t o  depths  i n  ewcess of 10,000 f e e t  below l and  s u r f a c e ,  
with a r e s u l t i n g  i nc rease  i n  grounfl-water temperature.  Temperatures from 
reg iona l  systems gene ra l l y  range from 85 degrees  Fahrenhe i t  t o  over  200 
degrees  Fahrenheit .  The h i g h e s t  gpound-water temperature  recorded i n  
Oregon t o  d a t e  i s  238 degrees  Fahrpnhei t  from t h e  Pondorosa Nursing Home 
well  i n  Klamath F a l l s .  Long t r a v e l  pa th s ,  long res idence  t imes,  and h igh  
temperatures  a i d  t h e  so lven t  p r o p e r t i e s  of water  i n  d i s so lv ing  chemical 
c o n s t i t u e n t s ,  o f t e n  causing such wbters  t o  be u n f i t  f o r  normal domestic uses.  

F igure  16 

The f r i c t i o n a l  head l o s s  experienced over  long t r a v e l  pa ths  produce a 
dampening e f f e c t  on seasonal  water l e v e l  f l u c t u a t i o n s .  For t h i s  reason ,  
water l e v e l s  on a reg iona l  flow sydtem can be expected t o  f l u c t u a t e  on ly  
very s l i g h t l y  i n  t h e  absence of l o a a l  pumping e f f e c t s .  





TUALA?IN VALLEY ( 1 ) 

The T u a l a t i n  Valley i s  a  broad bas in  t h a t  ha s  been p a r t i a l l y  
f i l l e d  wi th  f ine-gra ined  l a k e  d e p s s i t s  composed c h i e f l y  of  s i l t  and clay.  
The bedrock, which forms t h e  surraunding h i l l s  and u n d e r l i e s  t h e  l a k e  
d e p o s i t s ,  i s  a  s e r i e s  of b a s a l t i c  l ava  flows known a s  t h e  Columbia River 
Basal t .  Ground water  occurs  i n  f r a c t u r e s  and s a t u r a t e d  con tac t  zones 
between ind iv idua l  l ava  flows i n  Uhe b a s a l t  formation. The b a s a l t i c  l ava  
flows a r e  unde r l a in  by marine sedimentary rocks t h a t  e x h i b i t  poor water- 
bear ing  p rope r t i e s .  Extensive wealthering of t h e  upper su r f ace  of some 
b a s a l t  f lows has  reduced t h e  rock t o  c l ay  which r e s t r i c t s  adequate recharge  
t o  t h e  a q u i f e r s  a t  depth. 

Water l e v e l s  i n  most shalllow w e l l s  throughout t h e  T u a l a t i n  Valley 
recover  each sp r ing  t o  t h e  previou~s sp r ing  h igh  pos i t i on .  However, some of  
t h e  w e l l s  developing water  from t h ~ e  b a s a l t  i n  t h e  Cooper Mountain a r e a  have 
shown a  sus t a ined  d e c l i n e  i n  recenR yea r s  a s  i n d i c a t e d  by t h e  hydrographs 
of w e l l s  lS/lW-19dd and 1S/2W-26bdl. Water l e v e l  d e c l i n e s  a r e  occu r r ing  i n  
most of  t h e  deep b a s a l t  w e l l s  i n  t h e  Bull  Mountain and Cooper Mountain a reas .  
This  a r ea  h a s  been determined a  c r k t i c a l  ground water  area.  Con t ro l s  on 
deep b a s a l t  we l l s  a r e  needed t o  r e s t r i c t  f u r t h e r  ground-water development 
from t h e  over-appropriated aquifers. 

OBSERVATION WELLS 

lN/lW-2lca ( ~ e c i l  C. Schaefer)  i s  a  390 f o o t  d r i l l e d  we l l  
i n  b a s a l t  l o c a t e d  about 8  m i l e s  n o r t h e a s t  of  
H i l l  sboro, 

lNI2W-35bc (E. L. ~ e w i s )  i s  a  23 f o o t  dug wel l  i n  a l l u v i a l  
sand a t  OTenco. Pe r iod i c  water  l e v e l  measurements 
a v a i l a b l e  from 1951 t o  date .  

I N /  3W-36dd (Terminal I c e  & Cold S torage  company) i s  a  1 7 1  f o o t  
d r i l l e d  wqll  i n  a l l u v i a l  sand a t  Hi l l sboro .  
Pe r iod i c  v a t e r  l e v e l  measurements a v a i l a b l e  from 
1951 t o  date .  

2N/3W-16aa (Dennis H+11) i s  a  150 f o o t  d r i l l e d  wel l  i n  a l l u v i a l  
g r ave l  d e p o s i t s  l oca t ed  about  4  mi l e s  n o r t h e a s t  of  
Banks. 

1S/4W-2ad (Myron  heeler) i s  a  78 f o o t  d r i l l e d  w e l l  i n  a l l u v i a l  
g r ave l  d e ~ o s i t s  l o c a t e d  about  2  mi l e s  west o f  Fo re s t  
Grove. WBter l e v e l  measurements a v a i l a b l e  from 1951 
t o  date .  

Har t ,  D. H. and Newcomb, R. C., 1965, Geology and Ground Water o f  t h e  
T u a l a t i n  Val ley,  Oregon: U. S. Geological  Survey Water Supply 
Paper 1697 





TUALAT~N VALLEY ( 1  ) 

Ground water  i n  t h e  shal low a l l u v i a l  a q u i f e r s  i s  g e n e r a l l y  rep len ished  
each year  by t h e  annual p rec ip i ta t l ion  and no problems of  dec l in ing  water  l e v e l s  
have developed i n  t h e  v a l l e y  sedimpnts. The shal low water  t a b l e  recovers  t o  
near  land su r f ace  and t h e  add i t i onp l  recharge  wa te r ,  i s  r e j e c t e d  and flows 
o f f  a s  su r f ace  water. Wells 2S/lWt3dc and 2S/lW-4ba a r e  l o c a t e d  immediately 
west of t h e  Tigard C i t y  wel l  f i e l d  and r e f l e c t  t h e  pumping in f luence  of t h e  
deep b a s a l t  w e l l s  near  Bul l  Mountafn. 

OBSERVATION WELLS 

2S/lW-3dc ( ~ e o n a r d  Sp ~ a v i s )  i s  a  218 f o o t  d r i l l e d  wel l  i n  
b a s a l t  l ocb t ed  about  one m i l e  w e s t  of Tigard. 

2S/lW-4ba ( ~ a r r i s  H.  ans son) i s  a  600 f o o t  d r i l l e d  we l l  i n  
b a s a l t  locb ted  about  2  mi l e s  west of Tigard. 

2S/lW-13ab ( ~ a l p h  S i t f e l )  i s  a  162 f o o t  d r i l l e d  we l l  i n  sand 
and g rave l  l o c a t e d  about  1* mi l e s  n o r t h e a s t  of  Tua la t in .  

2S/lW-31db ( ~ h a r l e s  Kennerly) i s  a  215 f o o t  d r i l l e d  wel l  i n  
b a s a l t  locb ted  about  one mi l e  southwest of Sherwood. 

2~/2W-6bb (S. R. ~ o t c h s t r o m )  i s  a  486 f o o t  we l l  i n  b a s a l t  
l oca t ed  a b ~ u t  6  mi l e s  south of Hi l l sboro .  P e r i o d i c  
water  l e v e l  measurements a v a i l a b l e  from 1951 t o  date .  



T U A U T I N  VALLEY (1 ) 



TUALATTN VALLEY ( 1 ) 

OBSERVATION WELLS 

lS/lW-17cd ( ~ c h u e ~ b a c h  Bros.) i s  a 414 f o o t  d r i l l e d  we l l  i n  
b a s a l t  l oca t ed  about 2 mi l e s  southwest of Beaverton. 

1 ~ / 1 ~ - 1 9 d d ( 3 )  (Ea r l e  L. ~ i l l e r )  i s  a 320 f o o t  d r i l l e d  we l l  
l oca t ed  about 4 miles  southwest of Beaverton. 

IS/ 2W-26bd (Karl schbefer )  i s  a &3 f o o t  d r i l l e d  wel l  i n  
b a s a l t  l o ~ a t e d  about 6 mi l e s  southwest of Beaverton. 
Pe r iod ic  t ra ter  l e v e l  measurements a v a i l a b l e  from 
1958 t o  date .  



TUALATIN VALLEY AREA (1 ) 



PoRTLAND ~TROPOLITAN AREA (2)  

The wes t s ide  bus iness  d i s t r i c t  of Por t land  i s  one of  t h e  most 
concent ra ted  a r e k s  of l a r g e  grourdd water  developments i n  t h e  Por t land  
Metropol i tan area.  Ground water  i s  used f o r  hea t ing  and cool ing of many 
of t h e  l a r g e  o f f  i c e  bu i ld ings .  

The wes t s ide  bus iness  d i s t r i c t  i s  unde r l a in  by water-bearing 
a l l u v i a l  sand and g rave l  d e p o s i t s  and t h e  Columbia River b a s a l t  formation. 
The water-bearing g r a v e l s  a r e  sepbra ted  from t h e  under ly ing  b a s a l t  by a  
s e c t i o n  of s i l t  and c l ay  known a s  t h e  Sandy River Mudstone. Wells develop 
water from both t h e  g r a v e l s  and b e s a l t .  Many o p e r a t o r s  have cons t ruc t ed  
recharge  w e l l s  f o r  t h e  d i sposa l  of waste water  t o  reduce t h e  c o s t  of  
d i scharg ing  waste waters  t o  t h e  cb ty  sewers. Some o p e r a t o r s  pump water  
from t h e  b a s a l t  and d ispose  of  waper i n  t h e  g r a v e l s  and o t h e r  o p e r a t o r s  
pump water  from t h e  g r a v e l s  and dkspose of water  i n t o  t h e  b a s a l t .  Th i s  
seasona l  t r a n s f e r  of water  from ope formation t o  another  and t h e  d i f f e r e n c e  
i n  water  q u a l i t y  and water  temperbture  h a s  c r e a t e d  a  very  complex hydro log ic  
system. 

OBSE@VATION WELLS 

lN/lE-34ccd (Equi tab le  Savings & Loan Assoc ia t ion)  i s  a 
158 f o o t  d r i l l e d  we l l  i n  g rave l  l o c a t e d  i n  t h e  
Westside Business D i s t r i c t .  

lN/lE-34ccc ( ~ i r k s M q d i c a 1  c e n t e r )  i s  a  418 f o o t  d r i l l e d  
we l l  i n  b a s a l t  l o c a t e d  i n  t h e  Westside Business 
D i s t r i c t ,  

lS/lE-lOcd (J. Donald Kroeker & ~ s s o c i a t e s )  i s  a  486 f o o t  
w e l l  i n  b a s a l t  l o c a t e d  i n  Westside Por t land  near  
ROSS Is ldnd.  

lN/lE-33dc (u. S. Nqtional Bank, Stadium  ranch) i s  a  563 
f o o t  i n d q s t r i a l  wel l  developing water  from b a s a l t .  

Brown, S. G., 1963, Problems of u q i l i z i n g  ground water  i n  t h e  Westside 
Business D i s t r i c t  of Poet land,  Oregon: U. S. Geological  Survey 
Water Supply Paper 1619. 

Foxworthy, B. L., Hogenson, G. M., and Hampton, E. R., 1964, Records of 
w e l l s  and s p r i n g s ,  water  l e v e l s  and chemical q u a l i t y  of ground 
water  i n  t h e  Eas t  Port lqnd Area, Oregon: S t a t e  Engineer Ground 
Water Report No. 3. 

G r i f f i n ,  W. C.,  e t  a l . ,  1956, Watelr Resources of t h e  Por t land ,  Oregon and 
Vancouver, Washington a r ea :  U. S. Geological  Survey C i r c u l a r  372. 

Hogenson, G. M., and Foxworthy, B. L., 1965, Ground water  i n  t h e  Eas t  
Por t land  Area,  Oregon: U. S. Geological  Survey Water Supply Paper 
1793. 





PORTLAND M$TROPOLITAN AREA ( 2) 

No problems of overdeve$opment of t h e  ground water  supply a r e  
known i n  t h e  Eas t  Por t land  area.  The permeable c h a r a c t e r  of t h e  a l l u v i a l  
depos i t s  provide product ive  ground water  r e s e r v o i r s .  The ex t ens ive  
development of t h e  E a s t  Por t land  a r ea  h a s  c r ea t ed  a  p o l l u t i o n  t h r e a t  i n  
some of t h e  shallow ground water $uppl ies  of t h e  area.  Ground water  s t o r a g e  
i n  t h i s  a r ea  remains l a r g e  and i s  capable  of supplying l a r g e  amounts of 
water f o r  f u t u r e  municipal and i n d u s t r i a l  requirements.  

OBSE@VATION WELLS 

IN/ 2E-9cc (Po r t  of por t land)  i s  a  155 f o o t  d r i l l e d  we l l  i n  
sand and g rave l  l o c a t e d  about one mi le  n o r t h  of  
Parkrose,  

lN13E-26dd (Kazuo ~ j j i i )  i s  a  478 f o o t  d r i l l e d  w e l l  i n  g rave l  
l o c a t e d  about  one mi l e  southwest of Troutdale .  

1 ~ / 3 E - 7 c c  (Meadowlqnd Dairy) i s  a  261 f o o t  d r i l l e d  we l l  i n  
sand and g rave l  l o c a t e d  about  2  mi l e s  southwest 
of Gresham. 

IS /  3E-lOcc (Fo re s t  &awn Memorial park) i s  a  715 f o o t  d r i l l e d  
we l l  i n  d rave l  l o c a t e d  i n  Gresham. 





THE DAILLES AREA (3)  

The a rea  i n  and around Dlalles C i t y  was dec lared  a  " C r i t i c a l  
Ground Water Area" i n  1959 because of dec l in ing  water  l eve l s .  The ground- 
water r e s e r v o i r  developed by most of t h e  municipal ,  i n d u s t r i a l  and i r r i g a t i o n  
we l l s  develop ground water from a  very permeable zone i n  t h e  Columbia River 
Basa l t  formation. This  zone has been named The Dal les  Ground Water Reservoir  
and i s  l o c a l l y  known a s  "The Dallep Poolt1. The 1966 sp r ing  high p o s i t i o n  
of t h e  water l e v e l  i n  The Dal les  Ground Water Reservoir  was a t  an a l t i t u d e  
of about 39 f e e t ,  o r  some 34 f e e t  below t h e  ad jacent  l e v e l  of t h e  Bonneville 
pool i n  t he  Columbia River ,  which pas  about t h e  same a s  t h e  1965 sp r ing  high 
pos i t ion .  A reduct ion  of ground-wgter withdrawals has  occurred s i n c e  1965 
due t o  t h e  opera t ion  of The Dal les  I r r i g a t i o n  Pro jec t .  Columbia River water  
i s  now a v a i l a b l e  f o r  i r r i g a t i o n .  Mater l e v e l s  i n  The Dal les  Ground Water 
Reservoir s t a b i l i z e d  i n  1968 and hbve begun t o  recover 2  f e e t  per  year.  
Municipal we l l s  a t  The Dal les  appegr t o  be i n  balance wi th  t h e  a q u i f e r  system. 
To ta l i z ing  water meter da ta  f o r  a l a  w e l l s  i n  t h e  c r i t i c a l  ground water a r ea  
a t  The Dal les  has  not  been r epor t ed  t o  t h e  S t a t e  Engineer ' s  Of f i ce ;  t h e r e f o r e ,  
no es t imate  of t h e  annual recharge o r  d i scharge  i n  The Dal les  Pool i s  a v a i l a b l e  
a t  t h i s  d a t e ,  January,  1973. 

OBSERVATION WELLS 

lN113E-3bc ( ~ a l l e s  City - C i t y  Hal l  w e l l )  is a  200.5 f o o t  
d r i l l e d  ~ $ 1 1  i n  b a s a l t  l oca t ed  i n  The Dalles .  
Per iodic  water l e v e l  measurements a v a i l a b l e  from 
1926-19304 1951-1952 and 1958 t o  date.  

IN/  13E-4cd ( ~ a l l e s  C i t y  - Marx we l l )  i s  a  570 f o o t  d r i l l e d  
well  i n  b 4 s a l t  l oca t ed  i n  The Dalles.  

P iper ,  A. M., 1932, Geology and grqund water resources  of The Dal les  Region, 
Oregon: U. S. Geological Survey Water Supply Paper 659-B. 



'BE ilALL:_S \R-'A ( 3 )  



THE DALLES AREA (3) 

Ground water declines are continuing in the area west of The Dalles 
near the irrigation wells operated by the Odd Fellows Cemetery. 

lN113E-8aa (G. S. ~illiams) is a 341 foot drilled well in basalt 
located a@out one mile south of The Dalles. 

lN113E-4bc (Odd Fellqws cemetery) is a 306 foot drilled well 
in basalt located about one mile west of The Dalles. 
Periodic qater level measurements available from 
1956 to dhte. 





THE D4LLES AREA ( 3)  

OBSEIijVATION WELLS 

lN113E-34ca (George F. Bradley, formerly Westgage) i s  a 
500 f o o t  d r i l l e d  wel l  i n  b a s a l t  l oca t ed  about 
6 mi le s  slouth of The Dal les  i n  t h e  Fivemile 
Creek Vallley. 

2N/13E-28cb (Harvey 4luminum company) i s  a 314 f o o t  d r i l l e d  
wel l  i n  b ~ a s a l t  l o c a t e d  about 2 mi l e s  northwest  of 
The Dal las .  P e r i o d i c  water  l e v e l  measurements 
a v a i l a b l e  from 1957 t o  date.  





THE DAqLES AREA (3) 

OBSERVATION WELLS 

2N/13E-32aa  h he no with Irrigation Coop.) is a 275 foot drilled 
well in ba)salt located about one mile northwest of 
The Dalles,. Periodic water level measurements 
available from 1957 to date. 

1S/13E-31dc (William L,. ~ulse) is..a 111 foot drilled well in 
basalt loc~ted about 5 miles southwest of Dufur. 

2~/12E-36ca(l) (Mrs. Jamee j out hit) is a 302 foot domestic and 
irrigation well developing water from sandstone. 





THE D~LLES AREA ( 3 )  

Ar te s i an  p re s su re s  i n  confined a q u i f e r s  l o c a t e d  2 m i l e s  south of 
The Dal les  have been recover ing  s4nce 1966. The use  of imported water  
from t h e  Columbia River  i n  1966 h4s r e s u l t e d  i n  nonuse of many i r r i g a t i o n  
w e l l s  during the  l a s t  few years .  

OBSERVATION WELLS 

lN113E-14ca (V. R. ~ q r t i n )  i s  a 230 f o o t  d r i l l e d  we l l  i n  
b a s a l t  l dca t ed  about 2  mi l e s  south of The 
Dal les  i n  t h e  Threemile Creek Valley. 

1~ /12E- l3cb  ( J u l i u s  qandoz) i s  a  572 f o o t  d r i l l e d  wel l  i n  
b a s a l t  l dca t ed  about 4  mi l e s  southwest of The 
Dal les  i n  t h e  M i l l  Creek Valley. P e r i o d i c  water  
l e v e l  measurements a v a i l a b l e  from 1957 t o  date .  



THE DALLES AREA ( 3 )  



COLUMBIh SLOPE AREA (4) 

The Columbia Slope a r ea  inc ludes  t h e  broad northward s lop ing  a r e a  
i n  nor thern  Morrow County and northwestern Umati l la  County. A l a r g e  p a r t  
of t h i s  a r e a  i s  unde r l a in  by 30 t b  160 f e e t  o r  more of sand, g r a v e l ,  and 
c l ay  d e p o s i t s  t h a t  were l a i d  down during t h e  I c e  Age. These d e p o s i t s  r e s t  
upon a very  t h i c k  sequence of b a s a l t i c  l ava  f lows t h a t  have been named t h e  
Columbia River Basa l t  formation. This  formation i s  composed of  a  s e r i e s  
of l ava  flows l aye red  one upon another.  I nd iv idua l  f lows range from a  few 
f e e t  t o  a  hundred f e e t  o r  more i n  thickness .  Very f l u i d  b a s a l t i c  l a v a  wel led  
t o  t h e  su r f ace  from l a r g e  c racks  Fhat opened up i n  many p a r t s  of t h e  
Columbia Basin area.  The l aves  spread o u t  a s  ex t ens ive  l akes  of molten 
rock. Long per iods  of  t ime o f t e n  s epa ra t ed  t h e  outpourings of lava.  A t  
t imes ,  s o i l  zones and f o r e s t s  developed on t h e  l a v a  s u r f a c e  on ly  t o  be  
bu r i ed  by a  subsequent l ava  flow. Tree c a s t s  and p e t r i f i e d  wood occur  i n  
some l o c a t i o n s  along t h e  Columbia River Highway i n  t h i s  formation. Porous,  
scorac ious  i n t e r f l o w  zones,  when qa tu ra t ed ,  form t h e  most p roduct ive  water- 
bear ing  zones i n  t h e  Columbia River Group. 

OBSE@VATION WELLS 

3N126E-4cac (Luther  qramer) i s  a  623 f o o t  d r i l l e d  wel l  i n  
b a s a l t  l o c a t e d  about 8  m i l e s  southwest of Ordnance. 

4N/27E-32da (R. Holzgpfel)  i s  a  310 f o o t  d r i l l e d  wel l  i n  
b a s a l t  l 6 c a t e d  about 2  mi l e s  southwest of Ordnance. 

4N/29E-17ccb (Milton Quip) i s  a  207 f o o t  d r i l l e d  we l l  i n  
sand locd ted  about one mi le  no r th  of S t an f i e ld .  

5N128E-22bbd (L. J. Mdrtin,  formerly ~ u n s o n )  i s  a  189 f o o t  
d r i l l e d  *e l l  i n  b a s a l t  l o c a t e d  about 3  mi l e s  
south  of Umatil la.  Pe r iod i c  water  l e v e l  measure- 
ments a v d i l a b l e  from 1953 t o  date.  

Hogenson, G. M., 1964, Geology and ground water  of t h e  Umati l la  River  
Basin,  Oregon: U. S.  Gqological Survey Water Supply Paper 1620. 

Robison, James H., 1971, Hydrology of b a s a l t  a q u i f e r s  i n  t h e  Hermiston- 
Ordnance a r e a ,  Umatil la and Morrow Count ies ,  Oregon: U. S. Geolo- 
g i c a l  Survey Hydrologic A t l a s ,  HA-387. 





COLUMBIA SLOPE AREA (4)  

Most o f  t h e  Columbia River Basa l t  formation has  low poros i ty .  
The pe r  cen t  of open space f o r  t hd  s t o r a g e  of water  i s  low, probably 
averaging l e s s  than  one t o  t h r e e  pe r  cent.  P a r t  of t h i s  po ros i t y  was 
formed by shr inkage c racks  t h a t  formed when t h e  l ava  consol ida ted ,  p a r t  
was formed by t h e  bubble  h o l e s  t h a t  develop nea r  t h e  upper and lower 
s u r f a c e s  of  i nd iv idua l  l ava  flows by expanding gases.  These i n f l a t e d  and 
rubbly ,  broken zones form t h e  conuacts between l ava  flows. Shrinkage c racks  
and bubble h o l e s  a r e  gene ra l l y  in te rconnec ted  t o  a  degree t h a t  a l lows  f o r  
t h e  easy passage of water.  The can t ac t  zones between flows a r e  a t  p l aces  
very permeable and se rve  a s  t h e  ch~ief  zones f o r  t h e  development of ground 
water.  General ly  s e v e r a l  such perDeable zones must be  pene t r a t ed  by w e l l s  
i n  o r d e r  t o  develop an adequate wa~ter  supply f o r  t h e  l a r g e r  capac i ty  wel l s .  

OBSERVATION WELL 

4N127E-5ab ( ~ m a t i l l a  Army Depot - Well No. 6 )  i s  a  710 f o o t  
d r i l l e d  d e l l  i n  b a s a l t  l o c a t e d  a t  Ordnance. 
Pe r iod i c  y a t e r  l e v e l  measurements a v a i l a b l e  from 
1955 t o  dbte.  





COLUMBIki SLOPE AREA (4)  

Ground water  occur r ing  iln t h e  shal low g r a v e l s  ove r ly ing  t h e  b a s a l t  
a q u i f e r s  de r ives  some recharge  f r w  i r r i g a t i o n  water  imported i n t o  t h e  area.  
The shal low water-bearing zones i n ,  t h e  underlying b a s a l t  formation a r e  
be l ieved  t o  be poorly connected wi~th  t h e  over ly ing  grave ls .  Continued 
development of t h e  shal low g rave l  a q u i f e r s  a t  Ordnance has  r e s u l t e d  i n  an 
o v e r d r a f t  of  t h e  shal low ground-water body. The g r a v e l s  vary from 30 t o  
160 f e e t  i n  thickness .  The coa r se  g rave l  f i l l e d  channel d e p o s i t s  suppor t  
t h e  l a r g e r  producing w e l l s  of  t h e  area.  Sus ta ined  water  l e v e l  d e c l i n e s  of 
1 t o  4  f e e t  per year  have been obwerved i n  g rave l  w e l l s  during t h e  l a s t  t h r e e  
years .  Con t ro l s  w i l l  b e  r equ i r ed  t o  prevent  f u r t h e r  water  l e v e l  d e c l i n e  i n  
t h e  shal low g rave l  aqui fe r .  

The deep water-bearing qones i n  t h e  b a s a l t  a r e  h y d r a u l i c a l l y  
separa ted  from t h e  shal low water-blearing zone and r e c e i v e  l i t t l e  o r  no 
annual recharge. The meager amoudt of pumping from t h e s e  deep zones i n  t h e  
p a s t  few yea r s  h a s  been s u f f i c i e n t  t o  cause a  major d e c l i n e  i n  water l e v e l s  
and i t  appears  t h a t  we a r e  mining t h e  a v a i l a b l e  ground-water supply from t h e s e  
deep zones. Whenever annual pumpi,ng exceeds t h e  r a t e  of annual recharge ,  
water l e v e l s  must dec l ine .  Both glravel  and b a s a l t  a q u i f e r s  a r e  c r i t i c a l  and 
we l l s  w i l l  be  c o n t r o l l e d  t o  s t a b i l i z e  t h e  p o s i t i o n  o f  t h e  zone of s a t u r a t i o n .  

OBSE~VATION WELL 

4~/27E-19abb (Umat i l l a  Army Depot - Well No. 4) i s  a  600 f o o t  
d r i l l e d  dell i n  b a s a l t  l o c a t e d  a t  Ordnance. Per- 
i o d i c  watler l e v e l  measurements a v a i l a b l e  from 
1955 t o  date .  
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COLUMBU S W P E  AREA (4) 

OBSEflVATION WELLS 

4N/27E-8dd (umatillq Army Depot - Well No. 3) is a 453 foot 
drilled well in basalt located at Ordnance. 
Periodic water level measurements available from 
1950-1953 and from 1961 to date. 

4N127E-22db (umatilla Army Depot - Well No. 2) is a 360 foot 
drilled dell in basalt located at Ordnance. 
Periodic water level measurements available from 
1950-1951 and from 1954 to date. 





Milton-Freewater is located at the head of a large alluvial fan 
where the Walla Walla River flows but of the Blue Mountains. The fan is 
composed of coarse alluvium and is recharged by the Walla Walla River and 
irrigation diversions. High grounb water levels in many of the wells 
occurs during the irrigation seasop. The permeable character of the 
alluvial gravels and the extensive recharge from irrigation creates a 
pollution threat to all shallow webls on the alluvial fan, 

The alluvial fan is underlain at depth by the Columbia River 
Basalt formation. Some of the deep wells in the Milton-Freewater area, 
which develop ground water from the basalt, have been declining in recent 
years, 

OBSERVATION WELLS 

5N/35E-lba (William 4, Bingman) is a 32.5 foot dug well in 
gravel lolcated near Milton-Freewater, Periodic 
water level measurements available from 1933 to 
date, 

5N/ 35E-2ba (K. A, Tdwnsend) is a 22 foot dug well in sand and 
gravel lacated about one mile west of Milton- 
Freewaten, Periodic water level measurements 
availablq from 1933 to date, 

6N135E-24dc ( ~ e o r ~ e  Y, Ransom) is a 165 foot dug and drilled 
well in $ravel located about 3 miles north of 
Milton-Fdeewater. Periodic water level measure- 
ments available from 1933 to date, 

6~135E-26ba (Earl ~aqsom) is a 110 foot dug and drilled well 
in graveL located about 2 miles north of Milton- 
Freewetee, Periodic water level measurements 
available from 1933 to date, 

Newcomb, R, C,, 1951, Preliminary report on the ground water resources 
of the Walla Walla Basiq, Washington-Oregon: U, S, Geological 
Survey open-file report, 





MILTON-FUEWATER AREA (5 ) 

5N/ 35E-2ca (city of Nilton-Freewater - Well No. 6 )  is a 
952 foot Orilled well in Columbia River Basalt 
located wkthin the city of Mil ton-Freewater. 
Periodic kater level measurements available from 
1954 to dpte. 

5~135~-12bd(2) (city of Nilton-Freewater - Well No. 2) is a 
902 foot drilled well in Columbia River Basalt 
located wlithin the city of Milton-Freewater. 
Periodic water level measurements available from 
1954 to dpte. 





PENDLETON-PILOT ROCK AREA (6)  

The Pendleton-Pi lot  Rock a r ea  l i e s  i n  a  s t r u c t u r a l  v a l l e y  formed 
i n  t h e  Columbia River Basa l t  forma$ion. This  s t r u c t u r a l  v a l l e y  has  been 
p a r t i a l l y  f i l l e d  wi th  sand and g raqe l  depos i t s .  The deep w e l l s  a l l  develop 
water from t h e  b a s a l t  formation. $ome water  l e v e l  d e c l i n e s  have been 
r epo r t ed  i n  t h e  Weston area.  

The u n c e r t a i n t y  of being a b l e  t o  develop l a r g e  ground-water 
supp l i e s  i n  t h e  Columbia River a t  $very l o c a t i o n  was demonstrated i n  1965 by 
t h e  cons t ruc t ion  of a  1 ,500  f o o t  we l l  a t  Pendleton which had a  capac i ty  of 
only 525 g a l l o n s  per  minute wi th  391 f e e t  of drawdown. A new wel l  a t  P i l o t  
Rock encountered a r t e s i a n  condi t iof is  a t  a  depth of 880 f e e t .  Continued 
development h e r e  h a s  r e s u l t e d  i n  a  reduc t ion  of  a r t e s i a n  head of  2  t o  5  
f e e t  per  year  s i n c e  1966. 

OBSJCRYATION WELLS 

2N132E-2ccd ( c i t y  of $endleton - St i l lman  Park Well) i s  a  
700 f o o t  d r i l l e d  wel l  i n  Columbia River Basa l t  
l o c a t e d  w i th in  t h e  c i t y  of Pendleton. 

1S/32E-17ac ( c i t y  of B i l o t  Rock - Well No. 1 )  i s  a 309 f o o t  
a r t e s i a n  *ell d r i l l e d  i n  Columbia River Basa l t  
l oca t ed  w i th in  t h e  c i t y  of P i l o t  Rock. 

1~132E-17db ( c i t y  of $ i l o t  Rock - Well No. 2) i s  a  486 f o o t  
a r t e s i a n  *e l l  d r i l l e d  i n  Columbia River  Basa l t  
l oca t ed  wf th in  t h e  c i t y  of P i l o t  Rock. 

1S/32E-23daa (Hilmer ~ d r n )  i s  a  ,774 f o o t  d r i l l e d  wel l  i n  
b a s a l t  l oqa t ed  about 4  mi l e s  sou theas t  of  P i l o t  
Rock. 

3 ~ 1 3 0 % ~ - l a b  ( ~ o s e ~ h  ~ e d r o )  i s  a  99 f o o t  d r i l l e d  we l l  i n  
b a s a l t  l oqa t ed  about 10 mi l e s  southwest of  P i l o t  
Rock. Pertiodic water l e v e l  measurements a v a i l a b l e  
from 1953 t o  date.  

REFERENCES 

Brown, S t u a r t  G., 1955, Inqui ry  inqo t h e  r epo r t ed  i n t e r f e r e n c e  between 
a r t e s i a n  w e l l s  near  P i l o t  Rock, Oregon: U. S. Geological  Survey 
open - f i l e  repor t .  

Hogenson, G. M., 1964, Geology and ground water  of t h e  Umati l la  River Basin, 
Oregon: U. S. ~ e o l o ~ i c a i  Survey Water Supply Paper 1620. 



PENDLETON- P I U T  ROCK AREA 



GRANDE RONDE VALLEY ( 7 ) 

The Grande Ronde Vallejy i s  a  broad,  deep s t r u c t u r a l  v a l l e y  t h a t  
has  been p a r t i a l l y  f i l l e d  wi th  l pke  and s t ream depos i ted  c l a y s ,  s i l t s ,  
sands ,  and grave ls .  The occurrepce of coarse-grained sand and g rave l  
depos i t s  i s  u s u a l l y  l i m i t e d  t o  t b e  a l l u v i a l  f a n s  t h a t  have formed where 
t h e  l a r g e r  streams flow i n t o  t h e  va l ley .  The deeper m a t e r i a l s  i n  t h e  bas in  
f i l l  a r e  f ine-gra ined  s i l t s  and plays. 

The bas in  i s  under la in  by t h e  Columbia River Basa l t  formation 
which conta ins  confined ground wpter. Wells d r i l l e d  i n t o  t h e  b a s a l t  
gene ra l l y  flow a t  t h e  sur face .  

New i r r i g a t i o n  w e l l s  have been d r i l l e d  during t h e  p a s t  few years .  
Some of t h e s e  develop s e v e r a l  thousand g a l l o n s  per  minute from t h e  sand 
and g rave l  depos i t s .  

It appears  t h a t  t h e  permeable a l l u v i a l  d e p o s i t s  can wi ths tand  a  
l a r g e  a d d i t i o n a l  development wi thout  c r e a t i n g  a  s e r i o u s  problem of  dec l in ing  
water l e v e l s .  A t  t h e  p re sen t  t i $e ,  l a r g e  amounts of t h e  p r e c i p i t a t i o n  
which would be a v a i l a b l e  f o r  gropnd water  recharge i s  being r e j e c t e d  
because t h e  ground water  r e s e r v o t r  i n  t h e  a l l u v i a l  d e p o s i t s  a r e  f u l l  t o  
overflowing. Addi t iona l  pumping during t h e  i r r i g a t i o n  season would cause 
a  lowering of t h e  water  t a b l e  and c r e a t e  a d d i t i o n a l  ground-water s t o r a g e  
space . 

OBSGRVATION WELLS 

1N/39E-15cb ( ~ i m  ~ o f g a n )  i s  a 130 f o o t  d r i l l e d  w e l l  i n  sand 
and g rave l  l o c a t e d  near  Elgin.  

lSl38E-24dd (H. L. vagner)  i s  a  1150 f o o t  a r t e s i a n  wel l  
d r i l l e d  i n  b a s a l t  l o c a t e d  about 3  m i l e s  w e s t  of 
Imbler. Pe r iod i c  water  l e v e l  measurements 
a v a i l a b l e  from 1950 t o  date .  

1S/39E-17ca (A. F. Furman) i s  a  44.6 f o o t  d r i l l e d  wel l  i n  
sand lopa ted  near  Imbler. Pe r iod i c  water  l e v e l  
m e a s u r e ~ e n t s  a v a i l a b l e  from 1940 t o  date.  

3S/38E-10ab (Union Gounty) i s  an 11 f o o t  dug we l l  i n  sand 
and g rave l  l oca t ed  about 2 mi l e s  e a s t  of La Grande. 
Pe r iod i c  water l e v e l  measurements a v a i l a b l e  from 
1936, a$d from 1938 t o  1970. 

Hampton, E. R., and Brown, S. G. 1964, Geology and ground water  resources  P 
of t h e  Upper Grande Roqde River Basin,  Union County, Oregon: U. S. 
Geological  Survey Wate$ Supply Paper 1597. 





GRANDE 80NDE VALLEY (7) 

OBSERVATION WELLS 

2S/38E-34cd ( I s l a n d  c i t y )  i s  a  315 f o o t  municipal wel l  i n  
I s l a n d  C i t y  developing water  from grave l .  

2~/39E-33cd(3) ( ~ i l f r e d  Hamann) i s  a  255 f o o t  d r i l l e d  wel l  i n  sand 
and grave11 l o c a t e d  about 6 mi les  e a s t  of La Grande. 

3~/39E-7dd(2) (Stanley Weishaar) i s  a  375 f o o t  d r i l l e d  we l l  i n  
sand and brave1 l o c a t e d  about 5  mi les  sou theas t  o f  
I s l a n d  Ci ty .  





BAWR VALLEY ( 8)  

The Baker Val ley i s  a  blroad s t r u c t u r a l  b a s i n  t h a t  h a s  been 
p a r t i a l l y  f i l l e d  wi th  l ake  and stlream depos i t s .  The coarser -gra ined  
sand and g rave l  d e p o s i t s  a r e  conflined t o  t h e  l a r g e  a l l u v i a l  f a n s  t h a t  
have been formed by s t reams flowing out  of  t h e  Elkhorn Mountains. 

A t  many p l aces  i n  t h e  B ~ k e r  Val ley t h e  water  t a b l e  i s  a t  o r  near  
land sur face .  This  i n d i c a t e s  thalt t h e  ground-water r e s e r v o i r s  a r e  f u l l .  
Ground-water developments i n  some a r e a s  of  t h e  v a l l e y  would a i d  i n  so lv ing  
dra inage  problems. A 650 f o o t  we l l  was d r i l l e d  near  t h e  C i t y  of Baker 
during 1965 t h a t  was t e s t e d  a t  a  p i e l d  of 2,000 g a l l o n s  per  minute wi th  
100 f e e t  o f  drawdown. P a r t  of t h e  ground water  was developed from t h e  
a l l u v i a l  g r a v e l s  and p a r t  from thg  permeable vo l can i c  rocks t h a t  were 
encountered i n  t h e  bottom 150 f e e t  of t h e  wel l .  

OBSEkVATION WELLS 

8S/39E-22bdd (Baker ~ p u n t y )  is  a  12 f o o t  dug wel l  i n  sand and 
g rave l  l ~ c a t e d  i n  t h e  Baker Val ley nea r  Wingville.  
Pe r iod i c  water l e v e l  measurements a v a i l a b l e  from 
1938 t o  date.  

8S140E-19bbb (Baker ~ ~ u n t y )  i s  a  9  f o o t  dug wel l  i n  sand and 
g rave l  l ~ c a t e d  i n  t h e  Baker Val ley near  Wingville.  
Pe r iod i c  water l e v e l  measurements a v a i l a b l e  from 
1938 t o  date .  

9S/39E-2ccc (Kermit fiansen) i s  a  321 f o o t  d r i l l e d  wel l  i n  
g rave l  l ~ c a t e d  about 4  mi l e s  northwest  of Baker. 
Pe r iod i c  water l e v e l  measurements a v a i l a b l e  from 
1949 t o  da te .  

9S/40E-18dcd (Paul V. H i l l )  i s  a  575 f o o t  d r i l l e d  wel l  i n  
g rave l  l o c a t e d  about one m i l e  west  of Baker. 

6S139E-20ba (Ed ~ c C a n s e )  i s  a  562 f o o t  d r i l l e d  we l l  i n  g rave l  
l oca t ed  4bout 2 mi l e s  west of North Powder. 

Ducret ,  G. L., Jr., and Anderson, D. G., 1965, Records of  w e l l s ,  water  
l e v e l s ,  and chemical q u q l i t y  of  water  i n  Baker Val ley ,  Baker 
County, Oregon. 

Lystrom, D. J., Nees, W. L., and qampton, E. R., 1967, Ground water  of  Baker 
Val ley ,  Baker County, Oaegon: U. S. Geological  Survey Hydrologic 
A t l a s  HA-242. 

Trauger ,  Freder ick  D., 1951, Grouqd water  resources  of Baker Val ley,  Baker 
County, Oregon: U. S. d e o l o g i c a l  Survey open - f i l e  r epo r t .  





UPPER JOI@ DAY VALLEY (9)  

The upper John Day Vallqy i s  a  long ,  narrow v a l l e y  t h a t  extends 
from Dayvi l le  t o  P r a i r i e  Ci ty .  Tue v a l l e y  f l o o r  i s  g e n e r a l l y  l e s s  than a  
mi le  i n  width and i s  bordered by Gteep v a l l e y  wal ls .  The f l ood  p l a i n  i s  
under la in  by coarse  a l l u v i a l  d e p o s i t s  of sand,  g r ave l  and boulders.  Ground 
water i n  t h e s e  permeable depos i t s  i s  a t  most p laces  h y d r a u l i c a l l y  connected 
with t h e  ad j acen t  r i v e r .  Ground-4ater developments from t h e  a l l u v i a l  
depos i t s  have been made through t y e  use of sumps o r  ponds and shal low 
d r i l l e d  wel ls .  The extreme permedbil i ty  of t h e  a l l u v i a l  d e p o s i t s  and t h e i r  
shal low occurrence makes t h e  grou4d water r e a d i l y  s u b j e c t  t o  p o l l u t i o n  
problems. 

Near John Day, t h e  Colu4bia River Basa l t  formation extends 
below t h e  a l l u v i a l  d e p o s i t s  and sqme deep w e l l s  have encountered confined 
ground water i n  t h e  lavas .  The Jdhn Day formation which u n d e r l i e s  t h e  
a l l u v i a l  depos i t s  i n  t h e  Dayvi l le  a r ea  h a s  very low permeabi l i ty  and i s  
gene ra l l y  capable  of y i e l d i n g  only small  s u p p l i e s  of  ground water. S t r u c t u r a l  
fo ld ing  and f a u l t i n g  has  a l s o  disuupted some a q u i f e r  u n i t s  along t h e  John 
Day Val ley f a u l t  system making l aage  capac i ty  wel l  cons t ruc t ion  h igh ly  
exploratory.  

OBSERVATION WELLS 

12~/26E-34da ( ~ a ~ v i l l c i  cemetery) i s  a  465 f o o t  d r i l l e d  we l l  i n  
sand and g rave l  l o c a t e d  about  3 miles  southwest of 
Dayville.  

13S/29E-22ca ( c u r t i s  Va r t i n )  i s  a  215 f o o t  d r i l l e d  wel l  i n  
g rave l  l dca t ed  about 6  mi l e s  west of M t .  Vernon. 

13~/30E-27aa ( s t a t e  Hqghway Department - Clyde Holl iday Wayside 
Park) i s  a  155 f o o t  d r i l l e d  wel l  i n  b a s a l t  l oca t ed  
about one mi le  e a s t  of M t .  Vernon. 

13~/31E-21cc ( ~ t .  View Country c l u b )  i s  a  10 f o o t  dug we l l  i n  
g rave l  l dca t ed  about one mi le  w e s t  of John Day. 
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COW VALLEY AREA (10) 

Cow Valley i s  a  small  upaand b a s i n  i n  no r the rn  Malheur County t h a t  
was de lcared  a  c r i t i c a l  ground watkr a r ea  i n  1959 on t h e  b a s i s  of dec l in ing  
water l e v e l s .  The v a l l e y  has  been c losed  t o  f u r t h e r  ground water  develop- 
ments and e x i s t i n g  i r r i g a t i o n  we116 have been r e s t r i c t e d  t o  t h e  duty of 
water of t h r e e  a c r e  f e e t  per  acre .  Water l e v e l s  i n  w e l l s  have s t a b i l i z e d  
with an average pumpage of about 3,,410 a c r e  f e e t  per year  during t h e  l a s t  
four  years .  Ground-water withdrawals f o r  t h e  per iod  of 1951-1972 a r e  given 
below: 

GROUND WATER PUMPAGE 

Year Acre Fee t  Year Acre Fee t  

OBSERVATION WELLS 

15S/40E-2da  ax Hollbway No. 1 )  i s  a  421 f o o t  d r i l l e d  wel l  i n  
sand and $rave l  l oca t ed  w i th in  Cow Valley. Pe r iod i c  
water  l e v e l  measurements a v a i l a b l e  from 1950 t o  date .  

15S/40E-2cc  anki kin Crow No. 2) i s  a  310 f o o t  d r i l l e d  wel l  i n  
sand and $rave l  l oca t ed  w i t h i n  Cow Valley. Pe r iod i c  
water  l e v e l  measurements a v a i l a b l e  from 1950 t o  date .  

15S/40E-12cb (Guss Davis No. 3) i s  a  280 f o o t  d r i l l e d  w e l l  i n  
b a s a l t  lopa ted  w i th in  Cow Valley. Pe r iod i c  water 
l e v e l  meaeurements a v a i l a b l e  from 1955 t o  date .  

15S/40E-14dc  anki kin CFow No. 8)  i s  a  248 f o o t  d r i l l e d  we l l  i n  
b a s a l t  l oca t ed  w i th in  Cow Valley. Pe r iod i c  water 
l e v e l  meaeurements a v a i l a b l e  from 1954 t o  date .  

Brown, S. G., and Newcomb, R. C.,  $962, Ground water  resources  of Cow 
Valley,  Malheur County, Oregon: U. S. Geological  Survey Water 
Supply Paper 1619-M. 





COW VALLEY AREA (10) 

15S140E-lba ( ~ l t h a  Anderpon) i s  a  330 foot  d r i l l e d  well i n  sand 
and gravel  l eca ted  within Cow Valley. Per iodic  water 
l e v e l  measurkments ava i l ab le  from 1954 t o  date. 

15S/40E-2da  ax Hollowat No. 2) i s  a  535 foo t  d r i l l e d  well i n  
sand and gravel  located  within Cow Valley. Periodic 
water l e v e l  rineasurements ava i l ab le  from 1954 t o  
date. 

15~140~-10db  anki kin Crow No. 9 )  i s  a  1000 foot  d r i l l e d  well i n  
sand and grape1 located within Cow Valley. Periodic 
water l eve l  t'peasurements ava i l ab le  from 1954 t o  
date. 

15S/40E-13bb (Guss Davis No. 1 )  i s  a  300 foo t  d r i l l e d  well i n  
b a s a l t  located within Cow Valley. Per iodic  water 
l eve l  measurCments ava i l ab le  from 1955 t o  date. 

15S/41E-8cc  anki kin Crow No. 6) i s  a  338 f o o t  d r i l l e d  well i n  
b a s a l t  locatqd within Cow Valley. Per iodic  water 
l e v e l  measur$ments ava i l ab le  from 1953 t o  date. 





SOUTHERN WLHEUR AREA (11) 

The Southern Malheur are* i s  l o c a t e d  w i th in  t h e  bas in  and range 
country of sou theas t  Oregon. The +rea  h a s  been broken by block f a u l t i n g  
i n t o  many bas in  and mountain r i d g e  areas .  The f a u l t i n g  has  a l s o  d iv ided  
t h e  a r e a  i n t o  numerous disconnecteq ground-water r e s e r v o i r s .  A l a r g e  p a r t  
of t h e  a r ea  i s  unde r l a in  by permea$le vo l can i c  rocks;  however, t h e  low 
p r e c i p i t a t i o n  i n c i d e n t  t o  t h e  a r ea  l i m i t s  t h e  amount of ground water  recharge. 
The main source  of  recharge  i s  s n o m e l t  runoff  from t h e  r i d g e s  and h i l l s  
during t h e  sp r ing  months. To d a t e *  t h e r e  h a s  been very l i t t l e  ground-water 
development i n  t h i s  a r e a ,  however, t h e  a r e a  should be  a b l e  t o  s u s t a i n  
moderate s i z e d  ground-water develoements without  s e r i o u s  problems. 

30S/46E-2ad (Jordan Vdlley Cemetery D i s t r i c t )  i s  a 221 f o o t  
d r i l l e d  wqll  i n  sandstone l o c a t e d  i n  Jordan Valley. 

30S/46E-10cc ( ~ a c a  Bro thers )  i s  a 420 f o o t  d r i l l e d  wel l  i n  sand 
l o c a t e d  about 2 m i l e s  southwest of Jordan Valley. 

36Sl41E-26da ( s t a t e  Hiqhway Department - Basque Maintenance 
s t a t i o n )  4s a 222 f o o t  d r i l l e d  we l l  i n  b a s a l t  
l o c a t e d  al$out one m i l e  nor thwest  of Basque. 

41Sl42E-22ab (Lucky 7 eanch) i s  a 615 f o o t  d r i l l e d  wel l  i n  
g rave l  l oga t ed  about 2 m i l e s  west of McDermitt. 

Newcomb, R. C., 1961, Ground water i n  t h e  western p a r t  of t h e  Cow Creek and 
So ld i e r  Creek graz ing  u n j t s ,  Malheur County, Oregon: U. S. Geological  
Survey Water Supply Papee 1475-E. 





SOUTHERN WRNEY AREA (12) 

The Southern Harney a r e a ,  l i k e  t h e  Southern Malheur a r e a ,  h a s  
been d iv ided  by f a u l t i n g  i n t o  many b a s i n s  and r idges .  S teens  Mountain, 
t h e  l a r g e s t  and most prominent fau l t -b lock  mountain i n  t h e  northwest ,  i s  
loca t ed  i n  t h i s  area.  This  mountain i s  bordered on t h e  e a s t  by t h e  
Alvord Valley and on t h e  west by t h e  Donner and B l i t z e n  Val ley and t h e  
Catlow Valley. The va r ious  bas in s  i n  t h e  a r ea  have been p a r t i a l l y  f i l l e d  
with al luvium der ived  from t h e  ad jgcent  r i d g e s  and h i l l s .  Recharge comes 
c h i e f l y  from snowmelt during t h e  sp r ing  months. The l a r g e r  bas in s  a s  t h e  
Alvord Val ley,  t h e  Donner and Bl i tpen  Val ley and t h e  Catlow Valley a r e  
be l i eved  t o  conta in  l a r g e  supp l i e s  of ground water. Recharge t o  t h e s e  
l a r g e r  bas in s  i s  r e l a t e d  t o  t h e  snqwfal l  on t h e  S teens  Mountain. 

OBSERVATION WELLS 

31S135E-2bb (Fred ~ a l l o c k )  i s  a  32 f o o t  d r i l l e d  wel l  i n  
alluvium l o c a t e d  near  J u n i p e r  Lake. P e r i o d i c  
water  l e v e l  measurements a v a i l a b l e  from 1954 t o  
date.  

34S134E-15bc ( ~ l v o r d  ~ g n c h )  i s  a  300 f o o t  d r i l l e d  wel l  i n  lava  
l oca t ed  a$out 8  m i l e s  n o r t h e a s t  of Andrews. 

. 
36S133E-3ab ( ~ l l i e d  P ~ o p e r t y  Inc.) i s  a  403 f o o t  i r r i g a t i o n  

wel l  developing water from g rave l  and vo lcan i c  rock. 

37S136E-14aa (Whitehorge Ranch) i s  a  792 f o o t  d r i l l e d  wel l  i n  
b a s a l t  loGated about 28 mi l e s  n o r t h e a s t  of F ie lds .  





H A R N E ~  BASIN (13) 

The Harney Basin i s  a  lalrge c losed  s t r u c t u r a l  ba s in  t h a t  h a s  been 
p a r t i a l l y  f i l l e d  wi th  l a k e  and s t ream d e p o s i t s  and vo lcan i c  debr i s .  The 
water t a b l e  l i e s  c l o s e  t o  l and  s u r f a c e  beneath t h e  e n t i r e  bas in  f l o o r  and 
t h e  underlying ground-water r e s e r y o i r s  a r e  near  f u l l  capaci ty .  From t h e  
a v a i l a b l e  in format ion ,  i t  appears  t h a t  t h i s  ba s in  can s u s t a i n  l a r g e  ground- 
water developments without  s e r ioud  problems of  ove rd ra f t .  Some d e c l i n e  of  
a r t e s i a n  p re s su re s  near  Hines i s  expected. 

OBSEfiVATION WELLS 

23Sl27E-30ab  reen en Vdlley Ranch) i s  a  268 f o o t  d r i l l e d  wel l  
i n  g r a v e l  (7) l o c a t e d  about  one mi le  northwest  
of Riley. 

23S/31E-16db (T. Allen  .Jones) i s  a  300 f o o t  d r i l l e d  wel l  i n  
g rave l  l dca t ed  about 2  mi l e s  sou theas t  of Burns. 
Pe r iod i c  water l e v e l  measurements a v a i l a b l e  from 
1930 t o  1932, 1956 and from 1960 t o  date .  

24S/30E-26dd (.John campbel l )  i s  a  501 f o o t  d r i l l e d  wel l  i n  
sand and g rave l  l o c a t e d  about  9  mi les  southwest 
of Burns. 

26S/34E-6ba (.John J. ~ e c h t )  i s  a  260 f o o t  d r i l l e d  we l l  i n  sand 
l o c a t e d  about 4% mi l e s  south of Crane. 

27~/33E-2bb (R. F. upton) i s  a  176 f o o t  d r i l l e d  we l l  i n  lava  
and c inda r s  l oca t ed  about 2  m i l e s  southwest of 
New Prinqeton. 

Leonard, A. R., 1970, Ground watec resources  i n  Harney Val ley,  Harney County, 
Oregon: S t a t e  Engineer ' s  Ground Water Report No. 16. 

P ipe r ,  A. M., e t  a l ,  1939, Geolog3 and ground water  resources  o f  t h e  Harney 
Basin,  Oregon: U. S. G4ological Survey Water Supply Paper 841. 





H A W Y  BASIN (13) 

OBSEiRVATION WELLS 

22S/31E-34cc (Bur t t  S!chroder, formerly Lazraus) i s  a  288 f o o t  
d r i l l e d  p e l 1  i n  sand and g rave l  l oca t ed  about 3  
mi l e s  n o ~ r t h e a s t  of Burns. Pe r iod i c  water  l e v e l  
measuremlents a v a i l a b l e  from 1930 t o  1936 and from 
1938 t o  )date. 

23S/31E-lldc (E. N. Spwell) i s  a  120 f o o t  d r i l l e d  wel l  i n  g rave l  
l oca t ed  iabout 4  m i l e s  e a s t  of  Burns. 

2 4 ~ / 3 i ~ - 2 8 b c  ( ~ a r n e ~  $ounty) i s  a  17  f o o t  dug wel l  i n  g rave l  
l o c a t e d   bout 9  mi l e s  sou theas t  of  Burns. Pe r iod i c  
water  l e v e l  measurements a v a i l a b l e  from 1936 and 
from 1938 t o  1970. 

24S/34E-31ba (.John ~ o ~ s b e r ~ )  i s  a  305 f o o t  d r i l l e d  w e l l  i n  l a v a  
and c inde r s  l o c a t e d  about 2  m i l e s  n o r t h  of Crane. 

26~/33E-33ba (D. Edwatd Owen, formerly ~ o r s l u n d )  i s  a  300 f o o t  
d r i l l e d  b e l l  i n  c inde r s  l oca t ed  about 3% m i l e s  w e s t  
of New Pt inceton.  Pe r iod i c  water  l e v e l  measurements 
a v a i l a b l e  from 1958 t o  date .  





WARNEW VALLEY (14) 

Warner Valley i s  a  long narrow s t r u c t u r a l  v a l l e y  loca t ed  i n  
southeas te rn  Lake County, The v a l l e y  i s  bordered by f a u l t  block mountains 
t h a t  have con t r ibu ted  m a t e r i a l s  f a r  t h e  p a r t i a l  f i l l i n g  of t h i s  bas in ,  Th i s  
v a l l e y  forms a  r eg iona l  ground-water d i scharge  a rea  which suppor ts  h o t  water  
wel l s  and spr ings ,  Explora t ion  f a r  geothermal wel l  development i s  expected 
wi th in  the  next  two years ,  

Most of t h e  ground-water a q u i f e r s  underlying t h e  b a s i n  a r e  f i l l e d  
and water l e v e l s  a r e  a t  o r  near  ldnd sur face ,  Though l a r g e  supp l i e s  of 
ground water  u n d e r l i e  t h i s  v a l l e y ,  t h e  annual recharge t o  t h e  a r e a  i s  low, 

OBSENVATION WELLS 

35S/24E-9da (u,s, B,L,M,) i s  a  376.5 f o o t  d r i l l e d  well  i n  
b a s a l t  l o~ca ted  about 8  mi l e s  no r th  of Hart Lake, 
Pe r iod ic  water l e v e l  measurements a v a i l a b l e  from 
1949 t o  da te ,  

36S/24E-27bbd (con ~ y n c h )  i s  a  255 f o o t  d r i l l e d  we l l  i n  c inde r s  
( 7 )  locatled about one mi le  e a s t  of Plush, 

36S124E-33abb (con Taylor)  i s  a  262 f o o t  d r i l l e d  wel l  i n  g rave l  
and lava  loca t ed  about one mi le  e a s t  of Plush, 

38S/24E-27cb ( ~ h a r l e s   rump) i s  an 81 f o o t  d r i l l e d  wel l  i n  
g rave l  lolcated near  Crump Lake, Pe r iod ic  water 
l e v e l  mealsurements a v a i l a b l e  from 1948 t o  da te ,  

39S/24E-21bd (J, G, ~ ~ l c e )  i s  a  165 f o o t  d r i l l e d  wel l  i n  g rave l  
l oca t ed  i p  Adel, Pe r iod ic  water l e v e l  measurements 
a v a i l a b l e  from 1948 t o  da te ,  

Trauger ,  Frederick D , ,  1950, Basic  ground water da t a  i n  Lake County, Oregon: 
U, S, Geological Survey open f i l e  r epo r t ,  





GOOSE &AKE BASIN (15) 

The Goose Lake Basin i s  a  l a r g e  s t r u c t u r a l  bas in  loca t ed  i n  
southeas te rn  Lake County. Th i s  b+in has been p a r t i a l l y  f i l l e d  with 
stream and l ake  depos i t s .  The stream depos i ted  sands and g rave l s  u sua l ly  
occur where a l l u v i a l  f ans  have beqn b u i l t  i n t o  t he  basin. Some of t h e  
a l l u v i a l  depos i t s  have been bur ied  by f ine-gra ined  l ake  sediments which 
tend t o  confine t h e  ground water and cause some we l l s  t o  flow. Buried 
organic  d e b r i s  i n  t h e  bas in  f i l l  depos i t s  o f t e n  c r e a t e s  water q u a l i t y  
problems wi th  r e spec t  t o  i r o n  and hydrogen s u l f i d e  and methane gas. 

I n  genera l ,  t he  water t a b l e  s t ands  c l o s e  t o  land  su r f ace  and a  
l a r g e  quan t i t y  of ground water i s  i n  s t o r a g e  i n  t h i s  basin.  Ground water 
developments f o r  i r r i g a t i o n  a r e  few i n  number bu t  a r e  expected t o  increase .  

OBSERVATION WELLS 

37S/20E-34ddb ( ~ o b e r t  wei r )  i s  an 808 f o o t  d r i l l e d  wel l  i n  
g rave l  l qca t ed  about 9  mi les  no r th  of Lakeview. 

39S119E-34ad ( ~ i l l i a m  Hoffman) i s  a  110 f o o t  d r i l l e d  wel l  i n  
sand and g rave l  l oca t ed  about 7 mi les  west of 
Lakeview. 

39S/20E-9aaa ( ~ a k e v i e w  Mining) i s  an 800 f o o t  d r i l l e d  we l l  i n  
sand and grave l  l oca t ed  i n  Lakeview. 

40S/20E-14bba ( ~ n y d e r  ijnd ~ l e x i s )  i s  a  305 f o o t  d r i l l e d  wel l  i n  
sand and g rave l  l oca t ed  about 5  mi les  south of 
Lakevi ew. 

40S/20E-26caa (Neal E l l i o t t )  i s  a  190 f o o t  d r i l l e d  wel l  i n  
sand and grave l  l oca t ed  about 8  mi l e s  south of 
Lakevi ew. 

Trauger ,  Frederick D., 1950, Basi.4 ground water da t a  i n  Lake County, Oregon: 
U. S. Geological Survey open f i l e  r epo r t .  





YONNA VALLEY ( 16 ) 

Yonna Valley i s  a  broad bas in  i n  southern Klamath County t h a t  
i s  surrounded by f a u l t  block moun9ains. The v a l l e y  i s  dra ined  by seve ra l  
small streams t h a t  a r e  t r i b u t a r y  t o  Lost River. 

A l a r g e  p a r t  of t he  v a l l e y  f l o o r  i s  under la in  by sedimentary 
s t r a t a  of s i l t s t o n e ,  tu f faceous  sandstone,  d ia tomi te  and volcanic  ash. 
These s t r a t a ,  which have been named the  Yonna Formation, have low permea- 
b i l i t y  and a r e  gene ra l ly  capable of  y i e ld ing  only small  supp l i e s  of ground 
water. A sequence of vo lcanic  rodk which unde r l i e s  t h e  Yonna Formation 
gene ra l ly  has  h igh  permeabi l i ty  aqd i s  gene ra l ly  capable of y i e ld ing  l a r g e  
supp l i e s  of ground water  t o  deep wel l s .  It appears t h a t  t he  ground water 
r e s e r v o i r s  i n  t he  Yonna Valley can withstand s u b s t a n t i a l  development without  
s e r i o u s  problems, 

38S/llE-6dda (B. J. ~ q n d r z e j e w s k i )  i s  a  194-foot d r i l l e d  well  
i n  broke0 l ava  loca t ed  about 5  mi les  n o r t h e a s t  o f  
Dairy. Per iodic  water l e v e l  measurements a v a i l a b l e  
from 1951 t o  date .  

3 8 ~ / l l % E - l 2 c c a  (Frank ~ k q a l l i s )  i s  a  150-foot d r i l l e d  wel l  i n  
porous lqva loca t ed  about 4  mi l e s  no r theas t  of 
Dairy. de r iod ic  water l e v e l  measurements a v a i l a b l e  
from 1949 t o  date .  

38~ / l l%E- l3ccc  (William Konig) i s  a  600-foot d r i l l e d  well  i n  
diatomace~ous m a t e r i a l  l oca t ed  about 3  mi les  north-  
e a s t  of aa i ry .  Per iodic  water l e v e l  measurements 
a v a i l a b l e  from 1948 t o  date .  

3 8 ~ / 1 1 % ~ - 1 5 d d a  (Frank R. White) i s  a  495-foot d r i l l e d  wel l  i n  
l a v a  and c inde r s  l oca t ed  about 2  mi les  n o r t h  of 
Dairy. Per iodic  water l e v e l  measurements ava i l -  
ab le  from 1948 and from 1950 t o  date.  

3 9 ~ / 1 1 % ~ - 3 a b c  (L. J.  ort ton) i s  a  102-foot d r i l l e d  we l l  i n  l ava  
and c inde r s  l oca t ed  about one mi le  south of Dairy. 
Per iodic  water l e v e l  measurements a v a i l a b l e  from 
1957 t o  date ,  
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SWAN VALLEY (1  7) 

The Swan Lake Val ley i s  4 c losed  b a s i n  l y i n g  immediately west of 
Yonna Valley. This  r i f t  v a l l e y ,  h4s been p a r t i a l l y  f i l l e d  with f ine-gra ined  
l ake  depos i t s .  These f ine-gra ined  l ake  beds a r e  be l i eved  capable  of  y i e l d i n g  
only small supp l i e s  of  ground water. 

Large ground water supp l t e s  have been ob ta ined  from deep w e l l s  
d r i l l e d  i n t o  t h e  vo l can i c  rocks t h g t  surround and u n d e r l i e  t h e  l ake  beds. 
A 295-foot wel l  d r i l l e d  i n t o  t he  vd l can i c  rocks i n  1965 was t e s t e d  a t  2,850 
g a l l o n s  per  minute with only e i g h t  f e e t  o f  drawdown. 

OBSERVATION WELLS 

37S/lOE-8ccc(l) (Edgewdod Ranch) i s  a  281-foot d r i l l e d  wel l  i n  
c i n d e r s  l o c a t e d  about 10 m i l e s  n o r t h e a s t  of  
Klamath F a l l s .  

37S/lOE-29dbb(2) (~dgewcjod Ranch) i s  a  800-foot d r i l l e d  wel l  i n  
g rave l  l o c a t e d  about 8  mi l e s  n o r t h e a s t  of Klamath 
F a l l s .  Pe r iod i c  water l e v e l  measurements a v a i l a b l e  
from 1949 t o  date .  

38S/ 10E-22ab (Mike Qhor t )  i s  a  460-foot d r i l l e d  wel l  i n  l a v a  
l o c a t e d  about 8  mi l e s  n o r t h e a s t  of Klamath F a l l s .  
Pe r iod i c  water l e v e l  measurements a v a i l a b l e  from 
1957 t o  date.  

38S/ 10E -25aab (Garriaon Mi t che l l )  i s  a  524-foot d r i l l e d  wel l  i n  
l a v a  aqd c i n d e r s  l o c a t e d  about 4  mi l e s  west of  
Dairy. Pe r iod i c  water l e v e l  measurements a v a i l a b l e  
from 1957 and 1958. 

Meyers, Joseph D. and Newcomb, R. d . ,  1952, Geology and Ground Water Resources 
of  t h e  Swan Lake - Yonna Vallqys a r e a ,  Klamath County, Oregon: U. S. 
Geological Survey open f i l e  r epo r t .  

Newcomb, R. C. and Har t ,  D. H. ,  19.58, Prel iminary Report on t he  Ground Water 
Resources of t h e  Klamath River Basin,  Oregon: U. S. Geological  Survey 
open f i l e  r epo r t .  





SPRAGUE RIVER VALLEY (18) 

The Sprague River Val ley which extends from t h e  community of  
Sprague River t o  Bly, i s  under la in  by some of t h e  most p roduct ive  ground 
water r e s e r v o i r s  i n  t h e  s t a t e .  The product ive  w e l l s  i n  t h e  Bly a r ea  develop 
ground water from porous lava  and @inders .  One wel l  was t e s t e d  a t  3,500 
g a l l o n s  per  minute with no apparen t  drawdown. I n  t h e  Bea t ty  a r e a ,  deep w e l l s  
d r i l l e d  i n t o  t h e  l a v a s  and c inde r s  underlying t h e  Yonna formation develop 
confined ground water. Some of t h e s e  w e l l s  have a r t e s i a n  flows of 1 ,000 
g a l l o n s  per  minute o r  more and have pumping c a p a c i t i e s  exceeding 2,000 
g a l l o n s  per  minute. S imi l a r  a r t e s i a n  cond i t i ons  ex tend  down t h e  v a l l e y  t o  
near  t h e  community of Sprague River. 

OBSERVATION WELLS 

35S/8E-lbcb (Henry Wolff) i s  a 101 f o o t  d r i l l e d  wel l  i n  sand 
and g rave l  l o c a t e d  about 9 mi l e s  e a s t  of  Chiloquin. 
Pe r iod i c  jrater l e v e l  measurements a v a i l a b l e  from 
1954 t o  ddte.  

35S/10E-19ab ( ~ e d  Chruqe) i s  a 360 f o o t  d r i l l e d  w e l l  i n  sand 
l o c a t e d  about 6 mi l e s  northwest  of  Sprague River. 
Pe r iod i c  q a t e r  l e v e l  measurements a v a i l a b l e  from 
1954 t o  date .  

36S/lOE-14acd (K. R. Newlun) i s  a 527 f o o t  d r i l l e d  wel l  i n  
vo l can i c  rock l o c a t e d  i n  Sprague River. 

36S/llE-36aab  ill Gal l ahe r ,  formerly McBain) i s  a 223 f o o t  
d r i l l e d  w e l l  i n  b a s a l t  l o c a t e d  about 5 mi l e s  
southwest of Baetty. Pe r iod i c  water  l e v e l  measure- 
ments a v a i l a b l e  from 1954 t o  date .  

36S/14E-27cdc (Henry Gerber) i s  a 438 f o o t  d r i l l e d  we l l  i n  
vo l can i c  Vock l o c a t e d  about one mi l e  n o r t h  of  Bly. 

I l l i a n ,  J. R., 1970, In t e r im  reporll on t h e  ground water  i n  t h e  Klarnath 
Basin,  Oregon: S t a t e  Engineer Report. 

Newcomb, R. C. ,  and Har t ,  D. H., 1g58, Prel iminary r e p o r t  on t h e  ground- 
water  r e sou rces  of t h e  KLamath River Basin,  Oregon: U. S. 
Geological Survey open f41e r epo r t .  



SP&4sUE RIVER VALLEY (18) 



FORT ROCK AREA (19) 

The Fort Rock area is a broad structural basin in northern Lake 
County and includes the Christmas Lake and Fossil Lake areas. 

Subdivision of large trqcts of land in this basin has sparked the 
construction of wells and the development of ground water supplies. Numerous 
water level measurements throughoqt the area show a marked similarity in the 
fluctuations of the water table. In general, the trend of water levels in 
this area is related to long term changes in the amount of annual precipita- 
tion occurring in the surrounding upland areas. Water levels remain high. 
No serious problems of declining ~ater levels have developed in this area. 

26S114E-5aa (v. A. Wagerg) is an 83.4 foot drilled well in sand 
located abouc one mile west of Fort Rock. Periodic 
water level deasurements available from 1940 to 1970. 
Well was dropped from observation well net in 1970. 

26S114E-12baa (~lmer Kohler) is a 200 foot drilled well in sand 
located about 23 miles southeast of Fort Rock. Periodic 
water level measurements available from 1958 to date. 

26S115E-31aa (Nick ~lerk) is a 225 foot drilled well in volcanic rock 
located about 7 miles southeast of Fort Rock. Periodic 
water level qeasurements available from 1949 to 1970. 
Well was dropped from observation well net in 1970. 

27S115E-4aca (M. Y. parks) is a 257 foot drilled well in lava and 
cinders locatled about 9 miles southeast of Fort Rock. 
Periodic watelr level measurements available from 1932, 
1935-1936 and from 1938 to date. 

27S116E-13abb (~obert Morehpuse) is a 560 foot drilled well in gravel 
and rock locaked in Christmas Lake Valley. 

27S117E-22ddd (century Ranch) is a 54 foot drilled well in sand 
located in Ch~istmas Lake Valley. Periodic water level 
measurements available from 1938, 1940-1944 and from 
1946 to 1970. Well was dropped from observation well 
net in 1970. 

28S116E-4abd (u.s. B. L.M.) is a 707 foot drilled well in lava 
located in Christmas Lake Valley. Periodic water level 
measurements available from 1958 to 1970. Well was 
dropped from observation well net in 1970. 

REFBRENCE s 
Hampton, E. R., 1962, Geologic factors that control the occurrence and 

availability of ground water in the Fort Rock Basin, Lake County, Oregon: 
U. S. Geological Survey Profe~sional Paper 383-B. 

Trauger, F. D., 1950, Basic ground water data in Lake County, Oregon: U. S. 
Geological Survey open file report. 



FOR? iiOCK AX3.A (19) 



CHEMULT-LAPIN@-SISTERS AREA (20) 

The e a s t e r n  s lope  of t h e  Cascade Mountains conta ins  many ground- 
water r e se rvo i r s .  The most permealble of t hese  a r e  gene ra l ly  a s soc i a t ed  with 
t h e  younger vo lcan ic  rocks and a s soc i a t ed  cinder  depos i t s .  A s  t h e  demand 
f o r  add i t i ona l  water i n  t h i s  a rea  i n c r e a s e s ,  and a s  t h e  a v a i l a b i l i t y  of 
sur face  water supp l i e s  becomes so  c o s t l y  o r  unobta inable ,  communities, 
i n d u s t r i e s ,  and poss ib ly  a g r i c u l t u r e  w i l l  t u r n  t o  t h e  development of ground 
water suppl ies .  Large capac i ty  w e l l s  can be obta ined  throughout l a r g e  
p a r t s  of t h e  area.  

Water l e v e l s  i n  many of t h e  w e l l s  i n  t h i s  a r e a ,  which have been 
dec l in ing  slowly during t h e  per iod  1959-1964, showed a  marked r eve r se  i n  
t rend  i n  1965 an4 a r e  now r i s i n g .  These changes a r e  be l ieved  due t o  changes 
i n  ground-water recharge which is $ont ro l led  by c l i m a t i c  condit ions.  

OBSERVATION WELLS 

15S/lOE-8ac (Ross ~a@mond) i s  a  228 foo t  d r i l l e d  wel l  i n  volcanic  
rock loca t ed  near  S i s t e r s .  

21s / l lE- l9cc  (1nez ~ e l l e m s )  i s  a 100 f o o t  d r i l l e d  well  i n  sand 
loca t ed  $bout 6  mi l e s  no r th  of LaPine. Pe r iod ic  
water l e v e l  measurements a v a i l a b l e  from 1945 t o  
date .  

28S/8E-17db (winema $umber company) i s  a 361 f o o t  d r i l l e d  wel l  
i n  lava  loca t ed  about 7 mi l e s  south of Chemult. 

30S/ 7E-llac (crown Z$llerbach Corp.) i s  a  123 f o o t  d r i l l e d  wel l  
i n  lava  loca t ed  about 18 mi les  southwest of Chemult 
near  Klamath Marsh. Pe r iod ic  water l e v e l  measure- 
ments a v a i l a b l e  from 1954 t o  date .  





PRINEVSLLE 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 alluvi~l deposits and from a single sand and 
gravel stratum that lies at the bqse 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 calnals and irrigation in the area north and 
northwest of Prineville, (Between 1957 and 1960 some decline of water 
levels was noted in the artesian qells,) Placement of new subdivisions and 
sewage disposal systems will be idportant in protecting shallow aquifers of 
this area, 

OBSEqVATION WELLS 

14S/15E-l5dc (L, H. ycPhetridge) is a 210 foot artesian well 
drilled in sand and gravel located about 4 miles 
northweslt of Prineville, Periodic water level 
measuremlents available from 1945 to date. 

14S/16E-l9ad (Leslie  lau us en) is a 47 foot drilled well in 
sand loc~ated about 2 miles northwest of Prineville, 
Periodic water level measurements available from 
1944 and from 1947 to date, 

14S/16E-32cc (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, 

15S/ 16E-5bc (Pacific Power and Light Company) is a 252 foot 
drilled well in sand and gravel located within 
Prineville. 

REFERENCES 

Robinson, J. We, and Price, Don, 1963, Ground water in the Prineville area, 
Crook County, Oregon: Up So Geological Survey Water Supply Paper 
1619-PO 





MEDFQRD AREA ( 2 2 ) 

The Medford a r e a ,  l i k e  o t h e r  p a r t s  of southwestern Oregon, i s  
noted f o r  i t s  l ack  of permeable ground-water r e s e r v o i r s .  Most w e l l s  produce 
adequate domestic o r  small  group domestic suppl ies .  The development of 
l a r g e  ground-water supp l i e s  i n  t h i s  a r e a  f o r  i r r i g a t i o n  o r  i n d u s t r i a l  purposes 
i s  n o t  l i k e l y .  Thin f ine-gra ined  d e p o s i t s  of sand and g rave l  ad j acen t  t o  
Bear Creek a r e  very s u b j e c t  t o  p o l l u t i o n  and o f f e r s  meager domestic water 
suppl ies .  

OBSERVATION WELLS 

36S/lW-21aa (Bud ~ o o v e r )  i s  a 95 f o o t  d r i l l e d  wel l  i n  s h a l e  
l oca t ed  about 7 mi l e s  n o r t h e a s t  of Medford near  
White Ci ty .  

36S/2W-23cc (u.s.G.$.) i s  a 110 f o o t  d r i l l e d  we l l  i n  sand 
and g rave l  l o c a t e d  about 3 mi l e s  west of White 
C i ty .  

3 7S/ 2W-28ab ( ~ o u t h e ~ n  Oregon Experimental s t a t i o n )  i s  a 145 
f o o t  d r i l l e d  wel l  i n  sedimentary rock l o c a t e d  
about  2 mi l e s  no r theas t  of  J acksonv i l l e .  

38S/ 1W-15ca ( c i t y  of Phoenix) i s  a 41 f o o t  d r i l l e d  wel l  i n  
sedimentary rock l o c a t e d  i n  Phoenix. 

Robison, J. H., 1971, A v a i l a b i l i t y  and q u a l i t y  of ground water i n  t h e  Medford 
a r e a ,  Jackson County, O$egon: U. S. Geological  Survey Hydrologic 
A t l a s ,  HA-392. 

Robison, J. H., 1972, A v a i l a b i l i t y  and q u a l i t y  of ground water i n  t h e  Ashland 
Quadrangle, Jackson Couttty, Oregon: U. S. Geological  Survey 
Hydrologic A t l a s ,  HA-421. 





GRANTS PASS AREA (23) 

The Grants Pass area of southwestern Oregon, is also noted for 
the lack of permeable ground-water reservoirs. Most wells produce adequate 
domestic supplies or small group domestic supplies. The development of 
large ground-water supplies in this area for irrigation or industrial purposes 
is not likely. Mountain building forces of the Siskiyou Mountain range has 
squeezed end altered the water-bearing characteristics of many rock units 
in southwest Oregon. Weathered granitic rocks provide moderate domestic 
water supplies; however, sewage disposal in crowded areas threaten shallow 
aquifers. 

OBSERVATION WELLS 

3 5 ~ 1  kw-24bb (Oregon State Highway Department) is a 123 foot 
drilled Well in granite located about 5 miles 
northwesit of Grants Pass. 

38Sl5W-23ad (John Ka,tzenbach) is a 62 foot drilled well in 
gravel located about 2 miles southwest of Provolt, 
Well was destroyed in 1970. 

38Sl 8W-33ad (J. R, Stnith) is a 29 foot drilled well in sand 
and gravel located about 2 miles north of Kerby. 

39Sl8W-34ca (U.s.G.S,.) is a 119 foot drilled well in sand 
and gravel located about 3 miles southeast of 
Cave Junlction. Periodic water level measurements 
available from 1952 to date. 



PASS 



COOS BAY (24) - BANDON 

The sand dune a r e a  l y i n g  along the  coas t  no r th  of  Coos Bay con ta in s  
the  most product ive ground water  r e s e r v o i r s  i n  t h e  e n t i r e  c o a s t a l  area.  The 
dune sands which exceed s e v e r a l  hyndred f e e t  i n  t h i c k n e s s ,  absorb l a r g e  
amounts o f  the  heavy p r e c i p i t a t i o h  which occurs  along t h e  coas t .  It i s  
es t imated  t h a t  t h e  sand dunes i n  t h i s  a r e a  a r e  capable  o f  s u s t a i n i n g  a y i e l d  
of  over  2,000,000 g a l l o n s  per  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  excess ive  development. 

To d a t e ,  on ly  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  u se r  

OBSERVATION WELLS 

27S/13W-27ab (Ci ty  o f  ~ o ~ u i l l e )  i s  a 150-foot  d r i l l e d  wel l  i n  
sandstone l o c a t e d  about 3 m i l e s  northwest  of  
Coquill$.  

24S/13W-lOca (Coos B+y - North Bend Water ~ o a r d )  i s  a 121.5 
f o o t  wel l  about 6 mi l e s  n o r t h  of  North Bend 
developing water from sand. 

24S/ 13W-33da (Coos B4y - North Bend Water Board, formerly P.P. 
& L.) i s  a 20-foot j e t t e d  wel l  i n  sand l o c a t e d  about 
2 mi l e s  no r th  of  North Bend. Pe r iod i c  water  l e v e l  
measureaents a v a i l a b l e  from 1957 t o  date .  

28S/14W-18ad ( ~ 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  
wel l  i n  sand l o c a t e d  about 1% mi le s  no r th  o f  Bandon. 

Brown, S. G., and Newcomb, R. C., 1963, Ground Water Resources of  t h e  Coas ta l  
Sand Dune Area North o f  Coos Bay, Oregon: U. S. Geological  Survey 
Water Supply Paper 1619-D. 





UMPq'JA RI~ER VALLEY ( 25 ) 

The Umpqua River Valley is underlain by relatively impermeable 
rock formations composed of sandstone and shales. Wells in this area 
generally yield only small suppli+s of water. The development of large 
ground water supplies for irrigation or industrial purposes in this area 
is unlikely. Water quality often shows excessive amounts of iron in deep 
drilled wells. 

OBSERVATION WELLS 

21s /4W-19dd (Douglas County Parks Department) is a 110-foot 
drilled well in sedimentary rock located in Curtin. 

24S15w-5~~ (Rex Tollefson) is a 80-foot drilled well in shale 
located about 6 miles north of Oakland. 

2 7s / 5 ~ -  24da (Douglas County Parks Department) is a 116-foot 
drilled well in sedimentary rock located about 
6 miles east of Roseburg. 

30~/5W-21ac (Douglas County Parks Department) is a 90-foot 
drilled well in marine sediments located about 
one mile north of Canyonville. 

32S/6W-35ab (George 8. Wells) is a 100-foot drilled well in 
sand and gravel located about 2 miles southeast 
of ~lendhle. 



Vn: QUA :!IVEK BASIFI ( 25 ) 



WILWTTE BAS~IN - LANE COUNTY (26) 

The Wil lamette  River Val ley r ece ives  l a r g e  q u a n t i t i e s  of water  
a v a i l a b l e  f o r  ground water  recharg~e. The r a p i d l y  varying cha rac t e r  and 
a e r i a l  ex t en t  of t h e  va r ious  geologic  u n i t s  causes  marked d i f f e r e n c e s  i n  
recharge and t h e  a v a i l a b i l i t y  of glround water.  One of t h e  major d i f f e r -  
ences i s  t h e  c o n t r a s t  between t h e  lava  rocks  of t h e  Cascade Mountains and 
t h e  marine sediments of  t h e  Coast  Range Mountains. The runoff  c h a r a c t e r i s t i c s  
of t h e s e  two a r e a s  g r e a t l y  a f f e c t  pround water recharge. The Cascade 
Mountains a r e  i n  l a r g e  p a r t  composled of young vo lcan i c  rocks,  wh i l e  l a r g e  
a r ea s  of t h e  Coast  Range a r e  compo~sed of marine sedimentary rock and o lde r  
vo l can i c  rocks. The s w i f t  mountain s t reams flowing o f f  t h e  vo l can i c  t e r r a i n  
of t h e  Cascade Range c a r r y  coarse  a l l u v i a l  sediments t h a t  have been depos i ted  
i n  t h e  a l l u v i a l  f a n s  a long t h e  easltern margin of t h e  Wil lamette  Valley. 
Slower moving s t reams flowing o f f  t h e  s o f t e r  marine sediments and weathered 
vo lcan i c  rocks of t h e  Coast  Range depos i ted  r e l a t i v e l y  f ine-gra ined  d e p o s i t s  
of c l a y ,  s i l t ,  and sand along t h e  western margin of t h e  va l ley .  

0 BSERVAT I O N  WELLS 

16SI2W-34cdd (M. A. ~ ladeau)  i s  a 73 f o o t  d r i l l e d  wel l  i n  sand 
and g rave l  l oca t ed  about one mi l e  south  of Mohawk. 

16S/3W-32acd ( ~ e o  ~ i & e l l )  i s  a 39 f o o t  d r i l l e d  wel l  i n  sand 
and g rave l  l oca t ed  about  one-half mi l e  west of 
Coburg. Pe r iod i c  water  1 eve1 measurements 
avai labl le  from 1928-1930, 1935-1936 and from 1938 
t o  date.  

17S/ 2W-32bad (Weyerha~euser Timber company) i s  a 175 f o o t  d r i l l e d  
we l l  i n  sand and g rave l  l o c a t e d  near  Sp r ing f i e ld .  

17SJ4W-33aba (Westlawh Memorial cemetery) i s  a 150 f o o t  d r i l l e d  
we l l  i n  sand and g rave l  l o c a t e d  about 3 m i l e s  west  
of Eugene. 

19S/3W-3ccb (Oregon S t a t e  Game Commission) i s  a 200 f o o t  d r i l l e d  
we l l  i n  sandstone loca t ed  about 4 m i l e s  northwest  
of Creswell .  

Frank, F. J., and Nyra A. Johnson, 1970, Se lec ted  ground-water da t a  i n  t h e  
Eugene-Springfield a r e a ,  Southern Wil lamette  Val ley,  Oregon: S t a t e  
Engineer ' s  Ground Water Report No. 14. 

Frank, F. J., and Nyra A. Johnson, 1973, Ground water  i n  t h e  Eugene-Springfield 
Area, Southern Wil lamett~e Val ley,  Oregon: U. S. Geological Survey 
Water Supply Paper 2018. 

P ipe r ,  Ar thur ,  1942, Ground water-sesources  of  t h e  Wil lamette  Val ley Oregon: 
U. S. Geological Survey water Supply Paper 890. 



WILmTTE BASIN ( 2 6 )  - UNE COUNTY 



WILLAMETTE BAS~IN - LINN COUNTY ( 26 ) 

The d i f f e rence  i n  cha rac t e r  of the  a l l u v i a l  sediments from one 
s ide  of t he  v a l l e y  t o  the  o t h e r  accounts f o r  the  g r e a t  d i f f e r ence  i n  t he  
a v a i l a b i l i t y  of ground water i n  t hese  two areas .  Product ive ground water 
r e s e r v o i r s  a r e  common along t h e  e a s t e r n  h a l f  of t h e  v a l l e y  but  a r e  missing 
along most of t he  western s i d e  of t h e  va l ley .  

I n  Lane County, t he  p r ~ ~ d u c t i v e  ground water r e s e r v o i r s  a r e  c h i e f l y  
r e l a t e d  t o  the  a l l u v i a l  depos i t s  of  the  McKenzie and Willamette Rivers.  
Older marine and volcanic  rocks ugderlying the  a l l u v i a l  depos i t s  a r e  gene ra l ly  
f ine-grained and a r e  capable of  y ~ i e l d i n g  only small  supp l i e s  of ground water. 
The permeable cha rac t e r  and s h a l l ~ w  occurrence of the  a l l u v i a l  depos i t s  c r e a t e s  
a s e r i o u s  t h r e a t - o f  ground water po l lu t ion .  Surface sources of  p o l l u t i o n  can 
be e a s i l y  t ransmi t ted  t o  shallow ground water bodies. 

I n  Linn County, t h e  product ive ground water r e s e r v o i r s  a r e  s i m i l a r  
t o  those  i n  Lane County being ch i l e f ly  t he  a l l u v i a l  depos i t s  along the  
Willamette and Santiam Rivers. The o l d e r  formations underlying the  a l l u v i a l  
depos i t s  a r e  gene ra l ly  of low permeabi l i ty  and not  capable of y i e ld ing  l a r g e  
supp l i e s  of ground water. 

OBSERVATION WELLS 

9 s / 1W- 23cda (Charles  Hecht) i s  a 93-foot d r i l l e d  well  i n  
sedimentary rock loca t ed  about 2 mi l e s  southeas t  
of Stayton. 

10S/lW-28bdc (Grant ~ a r r i s )  i s  a 172-foot d r i l l e d  well  i n  b lue  
sha l e  l oca t ed  about 3 mi l e s  southeas t  of Scio. 

10~/4W-l2bdd ( ~ e n r y  ~ p e f e r )  i s  a 32-foot d r i l l e d  well  i n  g rave l  
l oca t ed  about  7 mi l e s  no r th  of Albany. Pe r iod ic  
water l e u e l  measurements a v a i l a b l e  from 1928-1930, 
1935-1936, and from 1938 t o  date .  

12~/2W-l8baa (Henry ~ieManette) is a 175-foot d r i l l e d  wel l  i n  
sedimentiary rock loca t ed  bbout 4 mi l e s  west of 
Lebanon. 

15~/3W-19adc ( ~ d g a r  B. Grimes) i s  a 98-foot d r i l l e d  well  i n  
sand and g rave l  l oca t ed  about 4 mi l e s  southeas t  
of Harri~sburg. 

REFERENCES 

P ipe r ,  Arthur ,  1942, Ground water resources  of t h e  Willamette Val ley,  Oregon: 
U. S. Geological Survey Water Supply Paper 890. 





WILLAMETTE BASdN - BENTON COUNTY (26) 
Most of the upland areae in Benton County are underlain with 

volcanic rocks or marine sedimentqry rocks. These formations have low 
permeability 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, is generally fine-grained 
and capable of yielding only small supplies of ground water. The most 
productive ground water reservoir is the alluvial gravels underlying the 
flood plain of the Willamette Rivdr along the eastern edge of the county. 
Many of the shallow wells in thegravel alluvium have been developed to 
yields ranging from 500 to 1,000 gallons per minute. The extreme permea- 
bility of these materials and their near surface occurrence makes this source 
of ground water subject to pollution problems. 

OBSERVATION WELLS 

10S/3W-32bca (D. E. Nebergall) is a 90 foot drilled well in 
sand loqated about one mile northeast of Albany. 

11S/5W-lcda (Edward G. ~koubo) is an 89 foot drilled well in 
sand rodk located about 4 miles northeast of 
Corvallis. 

12S/5W-20dba (c. A. McDonald) is a 100 foot drilled well in 
sand and gravel located about 3 miles southwest 
of Corvdllis. 

14S/5W-10ddc (~hris Lindseth) is a 19 foot driven well in silt 
located about 4 miles north of Monroe. Periodic 
water level measurements available from 1929-1930, 
1935-1936, and from 1938 to date. 

REIFERENCES 

Frank, F. J., and Nyra A. Johnson, 1972, Ground water data in the Corvallis 
Albany Area, Central Willamette Valley, Oregon: State Engineer's 
Ground Water Report No. 17. 
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bTILI,IL%TTE BASIN (26) - BE!<TOW SGUIJTY 



WILLAMETTE BASIN - POLK COUNTY (26) 

The most product ive g r ~ u n d  water r e s e r v o i r s  i n  Polk County a r e  
the  sand and grave l  depos i t s  unddrlying the  f lood  p l a i n  of t he  Willamette 
River. A t  p l aces ,  t hese  depos i t4  a r e  capable of y i e l d i n g  more than 1,000 
ga l lons  per  minute t o  properly cqns t ruc ted  wells .  A h igh  i r o n  content  of 
the ground water i n  some of t hese  a l l u v i a l  depos i t s  may r e s t r i c t  t he  use of 
t h i s  supply. 

Most of  the  o the r  rock u n i t s  i n  Polk County, wi th  t h e  except ion 
of t he  b a s a l t i c  l ava  flows underlying t h e  Eola H i l l s  a r e  f ine-gra ined  and 
a r e  gene ra l ly  capable of y i e ld in$  only small supp l i e s  of ground water. Deep 
we l l s  d r i l l e d  i n t o  t h e  marine sedimentary rocks which u n d e r l i e  a  l a r g e  p a r t  
of t he  county o f t e n  encounter s a l t  water. The l avas  underlying the  e a s t e r n  
s lope of t h e  Eola H i l l s  a r e  gene ra l ly  capable of y i e ld ing  small  t o  moderate 
supp l i e s  of  water. 

OBSERVATION WELLS 

7S/3W-lObcc (Leland P. Brandt) i s  a  150-foot d r i l l e d  wel l  i n  
sand and g rave l  l oca t ed  about 3  mi l e s  n o r t h  of 
Salem. 

8S/4W-3abd (Theodorle C. ~ u l l e r )  i s  a  60-foot d r i l l e d  well  
i n  gravdl  l oca t ed  about 4  mi les  southeas t  o f  
Rickrea l l .  

8S/ 6W-22bdb (Edward Bakke) i s  a  79-foot d r i l l e d  wel l  i n  marine 
sediments loca t ed  about one mi le  e a s t  of F a l l s  Ci ty.  

9S/4W-8ccc (D. W. Ohr is t ianson)  i s  a  120-foot d r i l l e d  well  i n  
sand and grave l  l oca t ed  about 8 mi les  south of 
Independence. 

P r i c e ,  Don, and Johnson, Nyra A., 1965, Se lec ted  Ground Water Data i n  the  
Eola-Amity H i l l s  Area, Northern Willarnette Val ley,  Oregon: S t a t e  
Engineer Ground Water Report No. 7. 





WILLAMETTE BASIN - MARION COUNTY (26) 

The most product ive ground water r e s e r v o i r s  i n  Marion County a r e  
the a l l u v i a l  g rave l s  underlying t h e  f lood  p l a i n  of t he  Willamette River and 
the  o l d e r  grave l  s t r a t a  underlying the  French P r a i r i e  area.  

The Geological Survey i q v e s t i g a t i o n  has  found t h a t  recharge has  
been more than ample t o  r ep l ace  tQe annual discharge from the  ground water 
r e s e r v o i r  underlying t h e  French P q a i r i e  area. During 1960, t h e  pumpage was 
i n  t h e  o rde r  of 20,000 ac re  f e e t ,  which represented  only  about 8% of t he  
t o t a l  volume n a t u r a l l y  discharged from the  a rea  each year.  The t o t a l  n a t u r a l  
discharge was es t imated  t o  have been 258,000 ac re  f e e t .  They concluded t h a t  
an a d d i t i o n a l  lowering of t h e  water t a b l e  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 t he  ground water r e s e r v o i r  
by providing a d d i t i o n a l  s to rage  space t o  hold water t h a t  i s  now gene ra l ly  
r e j e c t e d  during t h e  sp r ing  months. This  would inc rease  t h e  t o t a l  a v a i l a b l e  
ground water supply i n  t h i s  a r e a  $0 a s  much a s  388,000 a c r e  f e e t  per  year.  
As t h e  amount of water requi red  t q  i r r i g a t e .  t h e  a r e a  i s  es t imated  t o  be about 
100,000 ac re  f e e t ,  t h e r e  appears  t o  be an ample ground water supply a v a i l a b l e  
t o  i r r i g a t e  the  e n t i r e  a r ea  without  f e a r  of  an o v e r d r a f t  on the  ground water 
r e se rvo i r .  

OBSERVATION WELLS 

5S/lW-3dbc  a ant on Cgr l ,  formerly  aml lo) i s  a  102-foot d r i l l e d  
well  i n  grave l  l oca t ed  about one mile  south of  Hubbard. 

5S/2W-25cbc (Sam Browm) i s  a  252-foot d r i l l e d  well  i n  sand and 
g rave l  l oca t ed  about one mi le  e a s t  o f  Gervais. 
Per iodic  water l e v e l  measurements a v a i l a b l e  from 
1929-1930, 1935-1936, and from 1938 t o  date.  

7S/ 2W-4bda (P. W. ~ o q l k e )  i s  a  165-foot d r i l l e d  wel l  i n  sand 
and g rave l  l oca t ed  about 4 miles  no r theas t  of Salem. 

9S/2W-26aad (Louis C. ~ c o f i e l d )  i s  a  25-foot d r i l l e d  wel l  i n  
g rave l  l oca t ed  about 3 m i l e s  south of West Stayton. 



?rvCEL;V.XTTE VALLEY (26) - YAIZIOI\I COUNTY 



OBSERVATION WELLS 

4s / 1W-23acc ( ~ o n a l d  Olms~ead) i s  a 57-foot dug well i n  s i l t  and 
sand located about 3 miles southwest of Aurora. Periodic 
water l e v e l  measurements ava i l ab le  from 1945 t o  date. 

4s /2W-22cbc (Kirk Brothers) 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 e v e l  measurements ava i l ab le  from 1957 t o  date. 

6s / 2W-18acd (E. A. H i l lye r )  i s  a 140-foot d r i l l e d  well i n  sand 
and gravel  laca ted  about 2 miles southwest of Brooks. 
Periodic water l e v e l  measurements ava i l ab le  from 1957 
t o  date. 

8s  / 3W-llccc ( c i t y  of Salem) i s  a 270-foot d r i l l e d  well i n  b a s a l t  
loca ted  wi th in  Salem. 

Hampton, E. R., 1963, Records of wel ls ,  water l e v e l s ,  and chemical q u a l i t y  
of ground water i n  the Molalla-Salem Slope a rea ,  Northern Willamette 
Valley, Oregon: S t a t e  Engineer Ground Water Report No. 2. 

Pr ice ,  Don, 1961, Records of we l l s ,  water l e v e l s  and chemical q u a l i t y  of 
ground water i n  the  French Prairie-Mission Bottom a rea ,  Northern 
Willamette Valley, Oregon: S ta te  Engineer Ground Water Report No. 1. 

Pr ice ,  Don, 1965, Ground Water candi t ions  and a v a i l a b i l i t y  on the  French 
P r a i r i e  a rea ,  Northern Willdmette Valley, Oregon: U. S. Geological 
Survey open f i l e  report .  





WILLAMETTE BASIN - YAMHILL COUNTY (26) 

The most product ive graund water r e s e r v o i r s  i n  Yamhill County a r e  
the  a l l u v i a l  sand and g rave l  d e p a s i t s  a long t h e  Wil lamette  River. Some o f  
t he se  depos i t s  have been developed t o  y i e l d s  ranging from 500 t o  800 g a l l o n s  
per minute. The a l l u v i a l  d e p o s i t s  along t h e  Yamhill River a r e  t h i n  and f i n e  
g ra ined  and a r e  gene ra l l y  capable  of  fu rn i sh ing  only  small  s u p p l i e s  of  ground 
water. The marine sedimentary racks  t h a t  u n d e r l i e  l a r g e  p a r t s  o f  Yarnhill 
County have low permeabi l i ty  and y i e l d  on ly  small  s u p p l i e s  o f  ground water. 
Some of  t h e  w e l l s  d r i l l e d  i n t o  t h e s e  marine rocks have encountered s a l t  water. 

OBSEIEVATION WELLS 

3 ~ /  2W-17aab (Mack Bennett)  i s  a 200.5-foot d r i l l e d  wel l  
i n  b a s a l t  l o c a t e d  about 1 mi l e  n o r t h e a s t  o f  
Newberg. 

4S/ 3W-33dba ( c l ay ton  J.  rent) i s  a 220-foot d r i l l e d  wel l  
i n  sand l o c a t e d  about 4 m i l e s  south  o f  Dayton. 

5S/4W-llbb  orma man J. ~ o n g h u r s t )  i s  a 96-foot d r i l l e d  wel l  
i n  b lack  sand l o c a t e d  about 3 mi l e s  e a s t  o f  Whiteson. 

5S/5W-l3ab (George ~ u l l e r )  i s  a 64-foot d r i l l e d  wel l  i n  
sand and g rave l  l oca t ed  about 7 mi l e s  southwest o f  
McMinnville. Pe r iod i c  water  l e v e l  measurements 
a v a i l a b l e  from 1928-1930, 1935-1936 and from 1938 
t o  date.  

REP ERENC E S 

P ipe r ,  Ar thur ,  1942, Ground water  resources  o f  t h e  Wil lamette  Val ley ,  Oregon: 
U. S. Geological Survey Watelr Supply Paper 890. 
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Engineer Ground Water Report No. 7. 





WILLAMETTE BASIN - CLACKAMAS COUNTY (26) 

The Columbia River Basa l t  formation i s  an important  source of 
ground water  i n  Clackamas County. It se rves  a s  a source  of water  i n  t h e  
Wi lsonvi l le ,  Lake Oswego, and Milwaukie a reas .  Water from weathered b a s a l t  
formations i s  o f t e n  h igh  i n  d i sso lved  i r o n  and some a r e a s  of "red water" 
e x i s t  i n  t h e  county. A c l ay  mantle  formed by t h e  weather ing of t h e  b a s a l t  
on many of t h e  uplands tends  t o  r e s t r i c t  recharge. 

I n  t h e  Canby-Aurora a r e a ,  moderately l a r g e  s u p p l i e s  of  ground 
water have been developed i n  a l l u v i a l  depos i t s .  

OBSENVATION WELLS 

2S/2E-15bb ( ~ y r u m  W. Morehouse) i s  a 347 f o o t  d r i l l e d  wel l  
i n  sand and g r a v e l  l o c a t e d  near  Gladstone. 

2S/4E-4dd (M. K. ~ m i t h )  i s  a 400 f o o t  d r i l l e d  wel l  i n  sand 
and g rave l  l o c a t e d  about 2 mi l e s  e a s t  of Boring. 

3S/lW-lOcc ( ~ h a r l e s  Jenkins)  i s  a 115 f o o t  d r i l l e d  w e l l  i n  
Columbia River Basa l t  l o c a t e d  about 2 mi l e s  no r th  
of Wi lsanvi l le .  Pe r iod i c  water  l e v e l  measurements 
a v a i l a b l e  from 1951 t o  date .  

3S/lE-34cd @rank ne l fo rge )  i s  a 218 f o o t  d r i l l e d  wel l  i n  
sand and g rave l  l oca t ed  about 1 mi le  e a s t  of  Canby. 

Foxworthy, B. L., e t  a l ,  1964, Reoords of  w e l l s  and s p r i n g s ,  water  l e v e l s  
and chemical q u a l i t y  of ground water  i n  t h e  Eas t  Por t land  a r e a ,  
Oregon: S t a t e  Engineer Ground Water Report No. 3. 

Hampton, E. R., 1963, Records of w e l l s ,  water l e v e l s  and chemical q u a l i t y  of  
ground water  i n  t h e  Molalla-Salem Slope a r e a ,  Northern Wil lamette  
Val ley,  Oregon: S t a t e  Ehgineer Ground Water Report No. 2. 

Hampton, E. R., 1972, Geology and ground water of Molalla-Salem Slope a r e a ,  
Northern Wil lamette  Val ley,  Oregon: U. S. Geological  Survey Water 
Supply Paper 1997. 

Hogenson, G. M., and Foxworthy, B. L., 1965, Ground water i n  t h e  Eas t  Port-  
l and  a r e a ,  Oregon: U. S. Geological  Survey Water Supply Paper 1793. 





TILLWOK AREA (27) 

The Tillamook area includes the broad valley occupied by the 
Wilson, Trask, and Tillamook Rivera in and adjacent to the town of Tillamook. 
The present valley was formed by the gradual filling of Tillamook Bay 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. 

OBSERVBTION WELLS 

1~/9W-l8cb  reen en Acres ~otel) is a 187 foot drilled well 
in gravel located about 2 miles north of Tillamook. 
This well was dropped from the observation well net 
in 1971. 

lS/9W-27bcc (~irgil  badw wick) is a 197 foot drilled well in 
gravel located about 2% miles east of Tillamook. 
This well was dropped from observation well net 
in 1970. 

~s/~ow-12bba (Leo and Robert Wassmer) is an 80 foot drilled well 
in gravel located about 3% miles northwest of 
Tillamook near Idaville. 

2S/9W-21bcc  ern ~arby) is a 128 foot drilled well in gravel 
located about 7 miles southeast of Tillamook. 



I , !  
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GILLIAM - SJXRMAN COUNTY (28) 

Much of t h e  a r ea  i n  Gi l l i am and Sherman County i s  formed by t h e  
northward dipping b a s a l t i c  p l a t e a u s  known a s  t h e  "Columbia Slope". Much 
of t h e  a r ea  i s  made up of a  t h i c k  sequence of b a s a l t i c  l ava  flows. These 
u n i t s  become inc reas ing ly  t h i n  towerd t h e  southern boundary of t h e  area.  
Contact  zones between flows a r e  u s u a l l y  i n f l a t e d  and a r e  capable  of t r ans -  
m i t t i n g  ground water  i n  zones l y i n g  below t h e  r eg iona l  water  t ab l e .  Water 
l e v e l s  o f t e n  s t and  a t  cons iderab le  depths  below l and  su r f ace  on t h e  upland 
plateaus.  The annual recharge occurs  i n  t h e  h ighe r  e l e v a t i o n s  t o  t h e  south  
and moves down-gradient toward t h e  Columbia River. Ar t e s i an  w e l l s  a r e  n o t  
uncommon i n  t he  i n c l i n e d  b a s a l t i c  Lava rocks. Much of t h e  s u r f a c e  of  t h e  
b a s a l t s  h a s  been covered by a  b l anke t  of wind blown s i l t  and l o e s s  depos i t s .  
Shallow domestic w e l l s  a r e  o f t e n  developed i n  perched water  t a b l e  a r e a s  i n  
t he se  depos i t s .  .The s to rage  c o e f f i c i e n t  of t h e  b a s a l t i c  l a v a s  i s  low, 
gene ra l l y  l e s s  than 1 t o  3  per  cent .  Therefore ,  any moderate we l l  f i e l d  
development i s  expected t o  r e s u l t  i n  some water  l e v e l  d e c l i n e  i n  t h e s e  
aqu i f e r s .  Water l e v e l s  i n  w e l l s  ad j acen t  t o  t h e  John Day Dam and r e s e r v o i r  
on t h e  Columbia River have respondkd t o  t h e  change i n  base  l e v e l  of t h e  r i v e r  
of approximately 40 f e e t .  See hydrograph 3N/21E-28bb. 

OBSERVATION WELLS 

1N/22E-8ab (D. L. Lemon) i s  a  229 f o o t  d r i l l e d  we l l  i n  
b a s a l t  l o c a t e d  about 10 mi l e s  sou theas t  of 
Arl ington.  

3N/21E-28bb ( c i t y  of Ar l ing ton)  i s  a  619 f o o t  d r i l l e d  wel l  
i n  b a s a l t  l oca t ed  w i t h i n  Arl ington.  

1N/17E-4ca ( ~ h i l l i p  G. OfMeara) i s  a  712 f o o t  d r i l l e d  we l l  
i n  b a s a l t  l o c a t e d  near  Wasco. 

3S116E-10cc (E. J. Hbr t ley)  i s  a  126 f o o t  d r i l l e d  wel l  i n  
b a s a l t  l ~ c a t e d  about 4  m i l e s  south of Grass Valley. 



GILLIAPl - SHERMAN COUNTY (28) 



LIST @F OBSERVATION WELLS 

RECOBDS 
AVAILABL8 WELL NO. 

RECORDS 
AVAILABLE HELL NO. OWNER 

BAKER C O W  

7S139E-3ab L. H. Williama 
7S/ 39E-20ccb C i t y  of Baker 
7S139E-28cb Uartha Traverao e t  a1 
7S140E-33dbc Walter  Colton 
8S139E-22bdd Baker County 
8S140E-14adb Frank T e t r a u l t  
8S140E-19bbb Baker County 
8S140E-23aaa Baker County 
8S141E-14abd Steward - Uorriaaey Inc. 
8S146E-15 ab Lcwia La i rd  
9S139E-2ccc Kermit Hanaen 
9S/40E-lccb A r l i e  Patton 
9S140E-18dcb Paul V. H i l l  
12S138E-27aa Hereford C o m n i t y  Church 
13S137E-17ac Unity School D i a t r i c t  305 

CUTSOP C O W  

8NI 7W-24aa Oregon S t a t e  Came Comniaaion 1963- 
8N18W-27ba h a r d  T. Uulthauf 1963- 

COLUneIA COUNTY 

4NllW-3lcd John Havl ic  
4NI2Y-12cdd Joaeph Blaha 
4N12W-13bd Paul J. DeShazer 
5NllW-lldd S h e l l  O i l  Company 
5NllW-21bdb C i t y  of St. Helena 
7NI3W-1300 Rain ie r  Cemetery D i a t r i c t  

COOS coum 

Cooa Bay-North Bend Water Board 1957- 
Cooa Bay-North Bend Water Board 1957- 
Cooa Bay-North Bend Water Board 1957- 2/ 
Cooa Bay-North Bend Water Board 1957- 21 
Cooa Bay-North Bend Water Board 1967- 11 
Cooa Bay-North Bend Water Board 1967- 
Cooa Bay-North Bend Water Board 1956-1967 21 
C i t y  of Coqui l le  1963- LI 
Bul la rd  Beach S t a t e  Park 1965- 1/ 

BENTON COUNTY 

S p r i n g h i l l  Country Club 
D. E. Nebergall 
George Ambroaek 
John b l o n e y  
Thomaa Ualoney 
Oregon S t a t e  Univera i ty  Farm 
Oregon S t a t e  Univera i ty  Farm 
Oregon S t a t e  Univera i ty  
Edward C. Skoubo 
Donald L. Ruaaell  
C. A. UcDonald 
Hobin Lumber Company 
Car l  Solberg 
Claude Uariner 
Ualwlm Thompson 
Chria Lindaeth 

CRDOK C O W  

L. H. UcPhetridge 
Boaton C a t t l e  Company 
L e a l i e  Clauaon 
P a c i f i c  Power 6 Light  Company 
P a c i f i c  Power 6 Light Canpany 
P a c i f i c  Paver 6 Light  Campany 
E. E. Wagoner 
P a c i f i c  Power 6 Light  Company 
P a c i f i c  Power 6 Light  Company 
Dorn Brothera 
C. I. Ranch 
C. I. Ranch 

C U C ~ S  COUNTY 

C i t y  of Lake Oawego 
Cheater Bohlman 
Paul Riegelmann 
Byrum Uorehouae 
Vernon DeYoung 
Lewia I saaca  
Uaa Fuj imoto 
Howard DeLano 
U. K. Smith 
Ear l  Ueiera 
J e r r y  T a t e  (O'Shia) 
Sandy Farma 
V i r g i l  Nelaon 
Frank L e i t h e i a e r  
Charlea Jenkina 
Black Inc. 
Damnaach S t a t e  Hoapi ta l  
Dammaach S t a t e  Hoapi ta l  
Tuefe l  Holly Farm 
Oregon S t a t e  Experimental Farm 
Frank Hoyt 
Amil R. Slaby 
D 6 S Farm Inc. 
Ivan Arneaon 
Frank Delforge 
J o e  Demaher J r .  

!I L. H. Davia 
P. H. Hunt 
W. 0 .  Youngberg 
John W. Beck 
Robert Uay 
A. D. Rogie 
Warren Bremer 
Norman Simnona 
Howard Brockart 
Uarvin W. O'Dell 
Harry Schoenborn 

CURRY c o r n  

41S113W-9ac Roger O l i v e r  
41S113W-9dc Uinnie Clendenin 
419/13W-9dc(2) E. L. Rigdon 
41S113W-9ba Robert Swan 

Pine Rock Ranch 
Roaa Hmuond 
Bonnevil le Power Adminia t ra t ion  
Sunr iver  Prop. Inc. 
Sunr iver  Prop. Inc. 
Inez Kellerna 
El ton  J a c h o n  
Hampton But te  Crazing Corp. 

Douglas County Parka Dept. 1963- 11 
W. S. Carlaon 1963- 
Ray Cravea 1963- 1/ 
Stanley  Uohr 1963- 
Douglaa County Parka Dept. 1963- 1_/ 
Walter P l i k a t  1967- 
Douglaa County Parka Dept. 1963- 11 
George H. Wells  1963- 11 

11 Hydrograph of t h i n  well  ahovn i n  t h i n  r e p o r t  - 
21 Ueaaurementa discontinued - 



I LIST OF OBSERVATION WELLS 

WELL NO. r -  WORDS 
AVAILABLE WELL NO. 

RECORDS 
AVAILABLE OWNER OWNER 

GILLIAM COUNTY F. E. J o n e s  
Fred Brigga 
R. F. Upton 
F l o l e a  Holly 
Fred Pa l lock  
Alvord Ranch 
Alvord Ranch 
Andrew S h u l l  
A l l i e d  P r o p e r t i e s  Inc.  
Gaylen F r a z i e r  
Whitehorse Ranch 
Whitehorse Ranch 
Whitehorse Ranch 
Warren McLean 
Trout  Creek Rsnch 

Robert Root 
D. L. Lemon 
C i t y  o f  A r l i n g t o n  
E. M. Hulden 

GRANT COUNTY 

L. F. McGirr 
Theron King 
C e c i l  Bryant  
Frank McGLrr 
Dayvi l l e  Cemetery 
C u r t i c e  Martin 
Oregon S t a t e  Highway Dept. 
M t .  View Country Club 
C i t y  of John  Day 
C i t y  o f  John  Day 
Robert Lemcke 
Wesley Kriege 
Harry Pon 

HOOD RIVER COUNTY 

U. S. Forea t  S e r v i c e  
W. B. Graham (White) 
B. Roaa Evana 

JACKSON COUNTY 
HARNEY COUNTY 

Bud Hoover 
U. S. Geolog ica l  Survey 
Alex Legle r  
-So. Oregon Experimental  S t a t i  
C i t y  o f  Phoenix 

Harry Pon 
Harry Pon 
Werner Arn tz  
Harry Pon 
L. F. Lazaua 
Robert  Smith 
J a c k  McGee 
John Temple 
Green Valley Ranch 
Baker Ranch 
Harney County 
Harry Pon 
E. Sewell 
E. Sewell 
Harney County 
Harney County 
T. Al len  Jones  
Harney County 
Meadowland Ranches Inc. 
Dorland Ray 
Bar Nag Ranch 
Roy Duhaime 
Harney County 
Dick h Ed McConville 
Kenneth Hann 
M i l l e r  Bros. Ranch 
S i l v e r  Creek Ranch 
Adolf K i a l e  
John Cmnpbell 
Harney County 
Anael Marahall  ( ~ a t t e r a o n )  
John Rosaberg 
John Roaaberg 
John Roaaberg 
John Rosaberg 
F o r r e a t  Reed 
James S t a h l  
Edgar Koenwan 
F o r r e e t  Skinner 
Harney Co. Land Developnent Corp. 
Marcua J. Haines 
L e s t e r  Thompson 
De B. Forslund 
De B. Foralund 
De B. Forslund 
De B. Forslund 
Guy L e s l i e  
George H. Merrick 
John J .  Fech t  
H. C. F i t c h e t t  

JEFFERSON COUNTY 

P o r t l a n d  General  E l e c t r i c  Co. 
Por t l and  General  E l e c t r i c  Co. 
C i t y  o f  Madras 
Fred Degner 
Morrow Bro thers  
Buckner Bro thers  

JOSEPHINE COUNTY 

Southern P a c i f i c  Ra i l road  
Bate Lumber Cmpany 
Oregon S t a t e  Highway Dept. 
Granta Pass  Golf Club Inc.  
F o r t  Vancy J o b  Corps Cente r  
F o r t  Vancy J o b  Corps Cente r  
John Katzenbach 
J. R. Smith 
Brown Bros. Lumber Co. Inc. 
Joseph O l l i s  
U. S. Geolog ica l  Survey 

K W T H  COUNTY 

U. S. F o r e s t  S e r v i c e  
U. S. F o r e s t  S e r v i c e  
Boise Cascade 
Boiae Caacade Corp. 
Crown Ze l le rbach  Inc. 
Swanson C a t t l e  Co. 
C o l l l e r  S t a t e  Park 
R a f t e r  HD Ranch 
H. C. S p i c e r  
Henry Uolff  
Ted Chrume 
G. D. Hazen 
C. J. With 
Ernea t  F i r a i c k  
Yaniax Ranch ( ~ e r t r a n )  
B i l l  Ga l laher  (McBain) 
Weyerhaeuser Timber Co. 

, 11 Hydrogrsph of  
21 Meaaurementa - 

t h i s  wel l  ahown i n  t h i s  r e p o r t  
d i scon t inued  



LIST OF OBSERVATION WELLS 

WELL K). OWNER 
RECORD3 

AVAILABLE WELL No. 

Jim Godowa (Rec. Hall) 
Hike Deely 
Harry Obenchain 
Gerber, Uontgmery 6 Reed 
Henry Gerber 
Ruth Hall 
Edgewood Ranch 
Cliff HcHillan 
H. D. Whiteline 
Edgewood Ranch 
Edgewood Ranch 
Fred Coleman 
Donald Schreiner 
Seventh Day Adventist Church 
R. 6 S. Ranch 
Swan Lake Ranch 
Hra. Maude E. Liskey 
Hike Short 
Lloyd Goldbek 
Garriaon Mitchell 
B. J. Jendrzejewski 
Swan Lake Ranch 
Swan Lake Ranch 
Frank 6 Hathilda Challis 
Frank Challia 
R. H. Robertson 
Herman Pendegreft 
George HfCollum 
Richard Hoefler 
Swan Lake Ranch 
David Moore (Wheeler) 
David Moore (Wheeler) 
Harry Wagner 
Mt. Calvary Cemetery Aas'n 
Loat River Cemetery 
Robert Wooda 
H. D. Knox 
L. J. Horton 
B. E. Smith 
Eva Adama 
Cumminga 
Otia Osborn 
A. W. Schaup 
Carl Rajnus 
J. Randall Pope 
Clark Unruh 
O'Conner Livestock Go. 
Fotheringham Brothera 
George Rajnua 
D. P. Reid 
Gherlea Kilgore 

LAKE COUNTY 

Ira A. Dutcher 
Marion Cook 
R. A. Long 
C. B. Webeter 
Banfield Veterana Hoapital 
Joe & Minnie Stitz 
Alferd L. Prevost 
0. E. White 
U. S. B. L. M. 
Fred Heyers 
V. A. Wagera 
Sheldon D. Kelley 
Elmer Kohler 
Andrew Bettencourt 
G. R. Boatwright 
U. S. B. L. H. 
U. S. B. L. H. 
Jack Kittridge 
U. S. B. L. M. 
N. J. Widendjs 
Glenn Irwin 
Glenn Irwin 
Horehouse Ranch 

OWNER 

U. S. B. L. M. 
Hugh L. Wahl 
H. Y .  Perks 
H. Y .  Parka 
Delbert M. Wileon 
Hugh L. Wahl 
Nick Klerk 
Nick Klerk 
Robert R. Tuttle 
Robert R. Tuttle 
Robert R. Tuttle 
Herritt Parks 
Herritt Parka 
C. W. Boley 
H. Penn Philipe Co. 
Robert Bothern 
Sam K. Uorehouee 
C. C. Miles 
C. C. Miles 
Lawrence B. Iverson 
Eaaton Claridge 
Eaaton Claridge 
H. Y .  Parks 
H. Y.  Parka 
K. 0. Buick 
K. 0. Buick 
Jean Miles 
Darr ell Bowen 
Darrell Bowen 
Darrell Bowen 
Alfred Smithee (Koehler) 
Wayne hboia 
Wayne hbois 
Robert Morehouee 
Robert Morehouse 
Robert Horehouse 
John Beck 
Lowe 6 Whipple 
Hiller E. Follis 
Dr. George E. Hsllet 
H. Penn Philips Co. 
U. S. B. L. H. 
Jamea Bobat 
Helmar Guatafaon 
Century Ranch 
Century Ranch 
Century Ranch 
Rose T. Horici 
Marianne Aiaaaa 
Clinton B. Carrico 
Hugh L. Wahl 
Clinton B. Carriw 
John Pettua 
Jack Gillette 
U. S. B. L. H. 
View Point Ranch 
View Point Ranch 
View Point Ranch 
View Point Ranch 
Lawrence Iverson 
U. S. Forest Service 
ZX Ranch 
View Point Ranch 
View Point Ranch 
U. S. B. L. H. 
U. S. B. L. n. 
Hiller E. Follia 
Hiller E. Follia 
Miller E. Pollie 
View Point Ranch 
U. S. B. L. H. 
Oregon State Game Cannission 
U. S. B. L. H. 
Alan 6 Van Withers 
Howard Beachler 
ZX Ranch 
U. S. B. L. H. 
S. V. Carroll 

RECORDS 
AVAILABLE 

11 Hydrograph of this well shown in this report - 
21 Heasurements discontinued - 



LIST OF OBSERVATION WELLS 

WELL NO. OWNER 
RECORDS 

AVAILABLE WELL NO. 

J o e  Banaaco 
Con Lynch 
Lloyd G r i a e l  
J o e  Rombo 
James Kie ly  
Con Taylor Ranch Inc. 
Robert Weir J r .  
Jack  S tooksber ry  
Char les  Crump 
Elmo Angeles 
William Hoffman 
Lakeview Mining 
J. G. Dyke 
Clyde Fenimore 
Snider & Alexi a 
Neal E l l i o t t  

LANE COUNTY 

M. A. Nadiau 
Leo S idwel l  
Leon Funke 
John Hentze 
Shadow H i l l s  Golf Course 
E l b e r t  H i l l  
Glen Vaughn 
Ed Hull 
Weyerhaeuser Timber Co. 
Smith Gardens 
Gheen I r r i g a t i o n  Works 
C. E. Blakely 
Chase Gardens 
Seneca S a w i l l  
Weat Lawn Memorial Cemetery 
Leo B u r t i a  
Oscar E. Williams 
George P o t t e r  
Richard Lyday 
N i l s  Hult  
Crow-Applegate School Uiat. 66 
United S t a t e s  Plywood 
U. S. Geological  Survey 
Camp Florence  
J.  L. G e t c h e l l  
Oregon S t a t e  Game Canmission 
0. C. Luchterhand 
Get t ing8  Creek Reat Area 
C i t y  o f  Oakridge 

LINCOLN COUNTY 

A. A. C o r k h i l l  
A. E. Howard 
Don Preoaey 
Eddyvi l le  High School 
Joe  W. Brown 

LINN COUNTY 

John Fery 
Char les  Hecht 
North Santiam Plywood Co. 
A. M. Hendrickson 
Grant F e r r i s  
William Uppstad 
Red Crown M i l l s  
H. C. Robertson 
Walter Powell 
Henry Hoefer 
Smn Looney 
George C. Sche le r  
Marvin Ufford 
Neal Hollingaworth 
Loren A. Nelson 

11Sl3W-15 bda 
llSl3W-26aaa 
llS14W-24cbd 
12SllW-29cca 
12SllW-29cd 
12SllW-30ddb 
12S12W-2bad 
12S/2W-l4abc 
12S12W-18bad 
12S/3W-5caa 
12S/3W-29cdd 
12S/4W-21cab 
12S/4W-35cdc 
13S/3W-l3aaa 
13S13W-34ccd 
13S13W-36ad 
13SllE-27ba(l)  
1 3 S l l ~ - 2 7 b a ( 2 )  
1 3 S l l ~ - 2 7 b a ( 3 )  

OWNER 
RECORDS 

AVAILABLE 

Joe  Kennel 
Leonard Roth 
Raymond Maddy 
Pineway Golf Club Inc. 
Hubert J. G r i f f i t h s  
Pineway Golf Club Inc. 
Ken Wattera 
Wilbur P a r r i a h  
Henry DeUane t t e  
George N. Chandler 
R. L. Wirth 
R. C. Mang 
Paul Pugh 
Frank Cochran 
Jacob Ogle 
Thomaa P. I rwin  
Verdge Stephenson 
Lea Aus t in  
U. S. Government 
Roy Lewis 
Denver Davis 
U. S. Government 
U. S. Government 
U. S. Government 
Paul Tucker 
U. S. Government 
Warren Vasey 
U. S. Government 
Lawrence Alvin 
J. I. McCord 
Henry H. Kirk 
Edgar B. Grimes 

MALHEUR COUNTY 

J e r r y  Far ley  
Ralph Duncan 
Mary J .  Molthan 
John Molthan 
John Molthan 
Ray Duncan 
Altha Anderson 
Max Holloway 
Max Holloway 
Max Holloway 
Rankin Crow 
Rankin Crow 
Rankin Crow 
Rankin Crow 
Rankin Crow 
Guss Davis 
Guns Davia 
Guns Davia 
Cuss Davia 
Rankin Crow 
Rankin Crow 
Rankin Crow 
Mark J.  Velameyer 
E s t e l  B. Moaer 
Ralph A l t i g  
John S t r i n g e r  
C. N. D u r r e t t  
Roy C. S tewar t  
Grady Romans 
Paul Fleming 
K. T. Locmia 
Glen Hutchinaon 
Kay Teramure 
Ear l  Weaver 
John E. O'Toole 
Trenkel Bro thers  
Floyd Baughn 
Floyd Baughn 
Thomas J. Davia 
George Mendszona 
Walter  Bodkin 

11 Hydrograph of t h i s  well  ahown i n  t h i s  r e p o r t  - 
21 Measurements Discontinued I - 



LIST OF OBSERVATION WELLS 

WELL NO. OWNER 
RECORDS 

AVAILAB~E 

U. S. Geological  Survey 
Wil l ia  Bertram 
Ear l  Obenchain 
Fred Pallock 
J e f f  Anderaon 
Cowgill Ranch 
Jordan  Valley CBnetery Diat. 
Jaca  Brothers 
Clarence J. Eckmtein 
U. S. Government 
Oregon S t a t e  Highway Dept. 
Lucky 7 Ranch 
Vic tor  Albiau 

Klupenger Nursery 1965- 
W i l l  E. Dreher J965- 
Joaeph Leavy 1965- 
Donald Olmatead 1945- 11 
Emnett T. Roae 1960- 
Chmpoeg S t a t e  Park 1963- 
Dr. C. A. Bump 1928 
John A. Gearin 1957- 
Nelaon T r i b b e t t  1960- 
W. 0. W i l h a r  1957- 
Leater  Ernat 195 7- 
John P. UcCarthy 1957- 
Kirk Brothera 195 7- 11 
J. B. Wolf 1957- 
Richard UcKay 1960- 
Char les  Johnaon 1928- 
Uanton Car l  (Ramlo) 1959- 11 
C i t y  of Woodburn 1963- 
S. Gayken 1963-1971 21 
General Fooda Corp. 1962- 
General Foods Corp. 1963- 
General Foods Corp. 1962- 
General Fooda Corp. 1962- 
C i t y  of  Woodburn 1962-1970 21 
C i t y  of  Woodburn 1962- 
Lawrence J. Paradia 1962- 
Lawrence J. Paradia 1962-1968 2/ 
C i t y  of Woodburn 1965- 
William J. Uanegre 1957- 
Jamea E. Davidson 1958- 
Jeaa  W. Lucaa 1957- 
Sam H. Brown 1929- 11 
Jamea Butsch 1962- 
nark Purdy 1962- 
Ha. Jebouaek 1968- 
Jamea Hollin 1962- 
Tony Schul tz  1962- 
Fred Zelinaky 1957- 
Sam Ibmp 1962- 
E. A. H i l l y e r  1957- 11 
Richard Tuve 1963- 
J u a n i t a  b n u e l  1957- 
Henry Schmidt 1963- 
Sheldon Johnson 1928- 
Uerle Kaufman 1 9 6 6  
Keith Johnson 1962- 
P. W. Woelke 1962- 11 
Emery Alderman 1962-- 
C o r n e i l i u s  Bateaon 1962- 
Gordon Backe 1970- 
Robert DeBov 1968- 
Ut l l iam Roth 1963-1967 21  
Harvey Uachine Co. Inc. 1960- 
P a c i f i c  Uutual L i f e  Inaurance Co. 1962- 
S t a t e  Labor 6 I n d u a t r i e s  Building 1963- 
Car l  Heyden 1962- 
E. C. Boje 1962-1969 21 
I l l a h e  Country Club 1962-1969 71 
I l l a h e  Country Club 1962-1963 21 
Salem Golf Courae 1962- 

WELL NO. 

7SIlE-28aa 
8SIlW-Z8acd 
8SIlW-32bbc 
8SllW-35baa 
8SI2W-llcdb 
8S12W-33dbb 
8SI3U-3cba 
8SlW-4cb(l)  
8SlW-4cb(2) 
8Sl-W-5dd 
8Sl3W-6ab 
8Sl3W-6bb 
8SIW-9cdd 
8S/W-lodbd 
8S/W-lOdbb 
8SI3W-llccc 
8S/3W-l8dd 
8Sl3W-23cbb 
8S13W-28da (2) 
8SlW-33da 
8S/W-27cb 
9SllW-lbcc 
9SllW-2bcc 
9SllW-2ddd 
9S/lW-12abb 
9S12U124cdd 
99/2W-24ddc 
99/2W-26aad 
9SIW-34dad 
9SIlE-3bcc 
9SI3E-Ndab 
1OS13W-13baa 
10S/W-13bda 
10S15E-2da 

OWNER 
RECORDS 

AVAILABLE 

Wil la rd  Benaon 
Josephine Cerspacher 
E a r l  Sa iaer  
Richard Schumacher 
Retch Brother. 
Anna Etze l  
Salem Height. 
C a r r o l l  Nelaon 
Robert Dalton 
E. A. Ueola 
I l l a h e  Country Club 
Harry Eyerly 
c i t y  of Salem 
c i t y  of Salem 
C i t y  of Salan 
c i t y  of  Salcm 
Adrian Wither. 
W. C. Steveley 
Frienda Church 
L. J. P h i l p o t t  
6 D  Farms 
Etze l  Brothera 
Ed b a a l e r  
A1 E t z e l  
Willim Ripp 
Boyd Hi l ton  
A. F. Kei th ley  
Louia Scof ie ld  
Ted Riggle 
Ted Etze l  
Howard Fenner 
E. W. b r t  
E. W. Hart 
J m e s  Colmer 

norumw comn 

W i l l i m  Doherty 
Kenneth Turner 
Keneth Turner 
George Luciani 
E a r l  Wattenburger 
Ear l  Wattenburger 
W. Floyd Hoskina 
Antone J. Vey 
Antone J. Vey 
Antone J. Vey 
Hynd Brothera Inc. 
Kreba Brother. 
Delwin 0. Nelaon 
Nelaon-Tucker Ranchea 
Ed Tucker 
Uildred P. C r m e r  
Uildred F. C r m e r  
Luther W. Cramer 
O t t o  J. Hellberg 
Waldo H. C r m e r  
Erneat R. C r m e r  
Ernes t  R. C r m e r  
Boardman Cemetery Aaaoc 
Fred Andrew. 
U n a t i l l a  Army Depot 
h a t i l l a  Army Depot 
h a t i l l a  Army Depot 
h a t i l l a  Amy Depot 
U n a t i l l a  Army Depot 
Union P a c i f i c  Railroad 
S c o t t  C h a p a n  
Roy G. Holzapfel 
Roy G. Holzapfel 
UcDole Brothers 
A. H. Uarick 
D a r r e l l  Padburg 
Lexington Cemetery 
Antone J. Vey 
T e r r e l l  Benge 
Don Evana 

11 Hydrograph of t h i s  well  ahown i n  t h i n  r e p o r t  - 
21 Measurements Diacontinued - 



LIST OF OBSERVATION WELLS 

OWNER 
RECORDS 

AVAILABLE WELL NO. 
RECORDS 

AVAILABLE WELL NO. OWNER 

huL.TNoIIAH COUNTY Tillamook Water Ccmn. 
M. J .  Jenck 
Connie 6 Judy Eye 
Vern Darby 
L I O Y ~  M ~ K i i i i p  
J m e a  C. Tren t  

Good S m a r i t a n  Hoapi t a l  
Fred Meyer Inc. 
U. S. National  Bank 
Weiaf ie ld 'a  Inc. 
Equi tab le  Savinga 6 Loan 
P i t t o c k  Block Inc. 
Lipnan Wolfe 6 Co. 
Dirks Medical Center 
Federal  Reaerve Bank 
U. S. Nat iona l  Bank 
F i r s t  Nat iona l  Bank 
P o r t  of  Por t land  
J o e  A. Grosjaquea 
Kazuo F u j i i  
P a c i f i c  Power 6 Light  Co. 
P a c i f i c  Serv ice  Building 
Oregonian Publiahing Co. 
Oregonian Publishing Co. 
Oregonian Publishing Co. 
P a c i f i c  Northweat Bel l  
P a c i f i c  Northweat Bel l  
Medical-Dental Building 
J. Donald Kroeker 
Meadowland Dairy 
f o r e a t  Lawn Memorial Park 

WTILLA COUNTY 

Skyview Memorial Park 
J.  L. E ldr idge  
Clauaa ie  Amnon 
Clarence  L. Hanaen 
Clarence  L. Hanaen 
Oscar D. McCarty 
Sarv ia  Spr ings  Ranch 
John f. Kilkenny 
Thomas Aahbeck 
O l i v e r  Abney 
Cunningham Sheep Co. 
C i t y  of Pendleton 
C i t y  of Pendleton 
George Wallace 
George Wallace 
Henry Walker 
E. A. Beta 
Berkley Davia 
U n a t i l l a  Army Depot 
U n a t i l l a  Army Depot 
Hanaell  Brothera 
Hanaell  Brothera 
Marvin McDole 
Lyle Mi l le r  
C i t y  of Hermiaton 
John Herahey 
Milton Culp 
Milton Culp 
C i t y  of S t a n f i e l d  
L. King 
L. J .  Martin (Munson) 
R. M. Thmpaon 
Willim A. Bingman 
C i t y  of Milton-freewater 
K. A. Townsend 
C i t y  of Milton-freewater 
C i t y  of Milton-freewater 
Walter  M i l l e r  
C i t y  of Milton-freewater 
C i t y  of Milton-freewater 
C i t y  of Milton-freewater 
Conrad M i l l e r  
J. E. Courtney 
George H. Ranam 
Ear l  Ranaaa 
W. J. Rand 
L o t t i e  McKnight 
Dan S e l l e d r  
J m e a  A. Reese 
Jamea Buach 
Walter  Herman 
D. K. Smith 
Wayne Chapnan 
C i t y  of P i l o t  Rock 
C i t y  o f  P i l o t  Rock 
Arnold Hoeft 
Hilmer Horn 
Joaeph Pedro 

POLK C O W  

D. L. Cinger ich  
John Romig 
Leland P. Brandt 
Robert W. S t raub  
Orchard Heighta Water D l a t r l  
Orchard Heighta Water D l a t r i  
R. L. f o r a t e r  
R. L. f o r a t e r  
Ar t  Leppin 
Theodore C. h l l e r  
Boiae Caacade Corp. 
Milo Jenaen 
Edward Bakke 
Max 8. Morton 
D. W. Chr ia t ianaon  
Donald Cobine 

1963- 
1963- 
1962- 11 
1969- 

. c t  1965- 
Lct 1965- 

1965- 
1966-1968 21 
1965- 
1962- 11 
1962- 
1963- 

SHERMAN COUHTY 

P h i l i p  G. O'Meara 
L. P. Haven 
Iaami Taubota 
Iaami Taubota 
E. J,. Har t ley  

TILLAUWK C O W  

Green Acrea Motel 
Tillamook Veneer 
Gaylord Shive ly  
V i r g i l  Chadwick 
Norman Burdick 
f a i r v i e w  Water Diat. Inc. 
Fairview Water Diat. Inc. 
Lea te r  E. Armatrong 
Tillamook Water C m .  
E l b e r t  Leonnig 
Leo 6 Robert Waasmer 
Rudolph John fenk 
Frank Ennnenegger 

UNION COUNTY 

Lee Smith 

11 Hydrograph of - 
21 Meaaurementa - 

t h i s  wel l  ahown i n  t h i a  r e p o r t  
discontinued 



LIST OF OBSERVATION WELLS 

WELL NO. OWNER 
RECORDS 

AVAILABIE WELL NO. 

Jim Uorgan 
H. L. Wagner 
A. F. Fuman 
Clayton Fox 
Tant Bothman 
Inland City 
Wilfred Hmann 
City of La Grande 
Dr. Gilatrap 
Union County 
Stanley Weiahaar 
W. H. Woodruff 
h i t t  Briegel 
Edson R. UcCanae 
Edson 8. UcCanae 

UALLOUA COUNTY 

lNl42E-llca City of Wallowa 
lS/45~-20da Leroy Flslrming 
1S145E-21bb Gregory Wieck 

WASCO comn 

Julius Sandoz 
Kenneth Kortge 
Paul U. Uartin 
City of The Dallea 
3-Mile Irrigation Coop. Inc. 
City of The Dallea 
Columbia Fruit Growers 
P. J. Stadelman 
Odd Fellows Cemetery 
City of The Dallea 
City of The Dallea 
Cherry Heights Irr. Coop. 
G. S. Williama 
City of The Dalles (Uill ~ r ~ e k )  
V. R. Uartin (Douthit) 
Parklawn Uemorial Gardens 
George U. Davia et. al. 
Gladya L. Rogera 
Uilton F. Uartin 
Uilton F. Uartin 
Dr. John H. Skirving 
Sandera Brothers 
George Bradley (Weatgate) 
Darrel Evana 
A. Francois 
E. A. Kuck 
William Hertel 
Ura. James Douthit 
J. Kenneth Fleck 
W. S. Nelson 
Harvey Aluminum Co. 
Harvey Aluminum Co. 
Harvey Aluminum Co. 
Harvey Aluminum Co. 
Chenowith Irrigation Coop. 
Chenowith Irrigation Coop. 
Bill Hulae 
E. J. Schilling 

WASHINGTON COUNTY 

Cecil C. Scheefer 
T. R. Connell 
Albert Zander 
E. L. Lewia 
Art Salzwedel 
Sunset Grove Golf Club 
A. J. Gieabera 
Terminal Ice & Cold Storage Co. 
Fellx Devlaeminck 

RECORDS 
AVAILABLE 

Dennis Hall 
Erwin Uead 
Julius Winterfield 
City of Beaverton 
Aloha-Huber Water Diatrict 
Earle L. Uiller 
John Klotz 
Elinore Shively 
L. T. Wright 
Ed. U. Jannaen 
Edward Berger 
Baker Rock Cruahing 
Karl Schaefer 
Warren Northweat Inc. 
John Watta 
Ernest Ueyer 
Uyron Sheelar 
Leonard S. Davia 
Harris H. Hanson 
Tigard Water District 
Fred Uathias 
Tigard Water District 
Tigard Water Diatrict 
Walter Engler 
Ralph Sittel 
L. C. Endicott 
A. J. Uartinazzi 
J m e s  Hasuike 
Charlea Kennerly 
City of Sherwood 
Louia Hesae 
S. R. Rotchatran 
Uountainside Cemetery 
Uountainside Cemetery 

WHEELER COUNTY 

Lillie Collins 

YAHHILL comn 

E. W. Leffler 
George Woe11 
Uack Bennett 
Valley View Uemorial Park 
City of Dundee 
Trappiat Abbey 
Auatin Warner 
City of Lafayette 
Clayton J. Trent 
Rosa Cruickahank 
J. L. W i l w x  
Frank Setniker 
Howard Baker 
Louie U. UcGee 
Fred C. Stockhof f 
Barbara Fuqua (Rogers) 
Earle F. Day 
Norman J. Longhurst 
City of Amity 
Peter Parvin 
Alf DeRaeve 
George Fuller 
Northwest Ring Co. 
Lloyd L. Lind 

11 Hydrograph of thin well ahown in thin report - 
21 Hesaurementa diacontinued - 
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