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CONVERSION FACTORS 

Factors for converting English units to metric units are shown to four 
significant figures. However, in the text the metric equivalents are shown 
only to the number of significant figures consistent with the values for the 
English units. 

English 

acres 

acre-ft (acre-feet) 

ft (feet) 

gal (gallons) 

gal/min (gallons per 
minute) 

(gal/min)/ft (gallons per 
minute per foot) 

in (inches) 

mi (miles) 

mi2 (square miles) 

OF (degrees Fahrenheit) 

Multiply by 

4,047 

1,233 
.001233 

.3048 

3.785 

.06309 

.207 

25.40 

1.609 

2.590 

519 after 
subtracting 

3 2 

Metric 

m2 (square meters) 

m3 (cubic meters) 
hm3 (cubic hectometers) 

m (meters) 

L (liters) 

L/s (liters per second) 

(L/s)/m (liters per second 
per meter) 

mm (millimeters) 

km (kilometers) 

km2 (square kilometers) 

OC (degrees Celsius) 



GROUND WATER IN THE NEWBERG AREA, NORTHERN WILLAMETTE VALLEY, OREGON 

By F. J. Frank and C. A. Collins 

ABSTRACT 

The Newberg area is part of a rapidly growing area near metropolitan 
Portland in the northern Willamette Valley of northwestern Oregon. The area 
consists of a series of uplands bounded by narrow, low-lying plains and 
valleys, and is approximately 360 square miles (930 square kilometers) in 
size. 

Volcanic and marine sedimentary rocks ranging in age from Eocene to 
Pleistocene and nonmarine sedimentary deposits ranging in age from Pliocene 
to Holocene underlie the area. 

In the western part of the area, many of the wells that tap the Tillamook 
Volcanics of Eocene age and marine sedimentary rocks of Eocene and Oligocene 
age produce insufficient water for most uses. However, small quantities of 
water can be developed for domestic uses from wells that tap these rocks. 

The most important aquifer in the area is the Columbia River Basalt 
Group. Wells drilled into the basalt generally produce from 15 gallons per 
minute (0.95 liters per second) to 1,000 gallons per minute (63 liters per 
second). 

With the exception of the Troutdale Formation, the nonmarine sedimentary 
deposits are composed of poorly permeable sand and silt and lack the necessary 
thickness to store large volumes of water. Therefore, they are not important 
as productive aquifers. Where the Troutdale Formation is sufficiently thick 
to yield large volumes of water, yields of most wells tapping that formation 
range from 20 gallons per minute (1.3 liters per second) to 150 gallons per 
minute (9.5 liters per second). 

Ground water from the Columbia River Basalt Group and the nonmarine sedi- 
mentary deposits is chemically suitable for domestic and most other uses. 
Some of the wells drilled into the marine sedimentary rocks produce water that 
is too mineralized for general use. 



I n  t h e  e a s t  s i d e  of t h e  s tudy a r e a ,  where t h e  b a s a l t  a q u i f e r s  a r e  
heav i ly  pumped, water  l e v e l s  of some w e l l s  have dec l ined  about 1 f o o t  (0.3 
meter)  per  year .  This  dec l ine ,  which has  been measured f o r  10 y e a r s ,  i s  no t  
genera l  throughout t h e  Columbia River  Basa l t  Group. A more complete wel l -  
monitoring network i s  needed t o  measure d e c l i n e s  i n  wa te r  l e v e l s  and poss ib l e  
changes i n  chemical q u a l i t y .  Such a network should make i t  p o s s i b l e  t o  d e t e c t  
problem areas so  t h a t  s t e p s  could b e  taken  t o  avoid o v e r d r a f t  of t h e  b a s a l t  
a q u i f e r s  i n  t h e  Newberg a rea .  

INTRODUCTION 

The Newberg a r e a  i s  p a r t  o f  t h e  r a p i d l y  growing a r e a  n e a r  met ropol i tan  
Port land.  Because of t h i s  r a p i d  growth, water  needs cont inue  t o  i nc rease .  
Much of t h e  a r e a  i s  no t  served by c e n t r a l  wa te r  and sewage systems, and i n -  
d i v i d u a l  homes depend on w e l l s  f o r  wa te r  supply. To o b t a i n  ample water  
supp l i e s ,  w e l l s  commonly must be d r i l l e d  t o  depths  of s e v e r a l  hundreds of 
f ee t .  Local ly,  some w e l l s  produce water  of poor q u a l i t y .  

The purpose of t h i s  r e p o r t  i s  t o  (1) determine t h e  gene ra l  a v a i l a b i l i t y  
and q u a l i t y  of ground wa te r ,  (2)  determine t h e  e x t e n t  of p re sen t  ground-water 
development, (3)  determine t h e  a r e a l  ex t en t  and t h e  p o t e n t i a l  f o r  development 
of each major a q u i f e r ,  and (4) provide  informat ion  t h a t  w i l l  a i d  homeowners 
and l o c a l  o f f i c i a l s  i n  provid ing  f o r  f u t u r e  wa te r  needs. 

The ground-water resources  of t h e  a r e a  were descr ibed  i n  a genera l  way 
i n  a r e p o r t  on ground-water r e sou rces  of t h e  Wil lamette  Valley by Piper  
(1942). Related ground-water s t u d i e s  i n  o r  ad j acen t  t o  t h e  area have been 
made by P r i c e  (1967a, 1967b) and Har t  and Newcomb (1965). Records of ground- 
water  l e v e l s  f o r  a number of w e l l s  i n  t h e  s tudy  a r e a  have been c o l l e c t e d  over 
a number of y e a r s  by t h e  Oregon Water Resources Deparment  (formerly t h e  
o f f i c e  of t h e  Oregon S t a t e  Engineer) .  Some o f  t hose  r eco rds  have been pub- 
l i s h e d  i n  t h e  S t a t e  Engineer 's  ground-water r e p o r t  series (Sceva and DeBow, 
1965, 1966; Bartholomew and DeBow, 1970; Bartholomew, Graham, and Feusner,  
1973). 

Th i s  i n v e s t i g a t i o n  i s  p a r t  of a cont inuing  coope ra t ive  program between 
t h e  Oregon Water Resources Department and t h e  U.S. Geological  Survey t o  evalu- 
a t e  t h e  ground-water resources  of Oregon. Many of  t h e  d a t a  f o r  t h i s  i n v e s t i -  
ga t ion  were suppl ied  by'well  owners, ope ra to r s ,  and d r i l l e r s .  The h e l p f u l  
coopera t ion  of  t h e s e  people and e s p e c i a l l y  of t h e  w e l l  owners who permit ted 
acces s  t o  t h e i r  w e l l s  t o  c o l l e c t  ground-water d a t a  i s  g r a t e f u l l y  acknowledged. 

GEOGRAPHIC FEATURES 

The Newberg a r e a  covers  about 360 m i 2  (930 km2) i n  t h e  no r the rn  p a r t  of 
t h e  Wil lamette  River  v a l l e y  i n  northwestern Oregon. The l o c a t i o n  and bound- 
a r i e s  of t h e  s tudy a r e a  a r e  shown i n  f i g u r e  1. The p r i n c i p a l  towns and 
c i t i e s  of t h e  a r e a  a r e  Newberg, Sherwood, Wi l sonv i l l e ,  West Linn, Yamhill, 
Dundee, and Car l ton .  P r i n c i p a l  occupat ions a r e  r e l a t e d  t o  t h e  r a i s i n g  of 
v a r i o u s  a g r i c u l t u r a l  products ;  legume seeds  and wheat are t h e  most important  
crops. Other important  a g r i c u l t u r a l  c rops  are f i l b e r t s  and prunes. 
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Figure I .--Location and general features of the Newberg area. 



Industries of importance are related to forest products and range from lumber 
production to the manufacture of wood and paper products. 

Climate 

The area has a temperate climate characterized by wet winters and gener- 
ally dry summers. The isohyetal map (fig. 2) shows that amounts of precipi- 
tation vary only slightly throughout the central and eastern parts of the 
area. At the west side of the project area, in the foothills of the Coast 
Range, precipitation increases rapidly with altitude and is as much as 80 in 
(2,000 mm) per year at the west edge of the area. 

Figure 2.-Annual precipitation,  in inches, in the Newberg area, 1930-57. Modified f rom 
Appendix B, Willamette Basin comprehensive s tudy  o f  water and related land resources 
( 1  969). 

Since 1893, climatological data have been collected by the National 
Weather Service at McMinnville, immediately south of the study area. Figure 
3 shows annual precipitation for 1941-75 at McMinnville. The annual precipi- 
tation for that period ranged from 27.70 in (704 mm) in 1944 to 61.56 in 
(1,564 mm) in 1968. 



Figure 3.-Annual precipitation at  McMinnville, 1941 -75 

As shown i n  t a b l e  1, the  average annual p r e c i p i t a t i o n  a t  McMinnville i s  
43.54 i n  (1,100 mm), most of which occurs a s  r a i n .  The w e t t e s t  months of t h e  
year  a r e  November through January, during which time about 50 percent  of t h e  
average annual p r e c i p i t a t i o n  occurs.  I n  both J u l y  and August, normal p r e c i p i -  
t a t i o n  i s  less than an  inch. 

According t o  National Weather Service  records ,  t h e  average annual temper- 
a t u r e  a t  t h e  McMinnville s t a t i o n  i s  51.g°F ( l l . l ° C ) .  January, gene ra l ly  t h e  
co ldes t  month, has an  average temperature of 38.4OF (3.5"C),. J u l y  i s  gener- 
a l l y  t h e  warmest month, with an  average temperature of 65.2OF (18.5OC). The 
average f r o s t - f r e e  growing season i s  about 200 days. 



Table 1.--Average monthly temperature and precipitation 
at McMinnville, 1941-75 

[Data from National Weather Service] 

Temperature Precipitation 
Month (OF) (inches) 

January 
February 
March 
April 

May 
June 
July 
August 

September 
October 
November 
December 

Average annual 

Topography and Drainage 

The Newberg area consists of a series of uplands bounded by low-lying 
plains and valleys. The area is bounded on the west by the Coast Range, on 
the north by the Tualatin Valley, and on the east and part of the south side 
by the Willamette River. Because of structural folding and localized fault- 
ing followed by weathering and differential erosion, several uplands within 
the area have considerable relief. These uplands include (1) the Red Hills 
of Dundee, with an altitude of 1,087 ft (330 m); (2) Chehalem Mountains, with 
an altitude of 1,629 ft (500 m); (3) Parrett Mountain, with an altitude of 
1,247 ft (380 m); (4) Petes Mountain, with an altitude of 839 ft (250 m); and 
(5) the eastern foothills of the Coast Range, with an altitude of about 2,000 
ft (610 m). 

Cross section B-B' (pl. 1) shows the topographic relationship of the Red 
Hills of Dundee and the Chehalem Mountains to the lowlands of the Chehalem 
and Tualatin Valleys, although the effect is exaggerated by the expanded 
vertical scale of the cross section. Between the Chehalem Valley and the top 
of the Chehalem Mountains escarpment, the altitude rises 1,100 ft (335 m) 
within a distance of 1.5 mi (2.4 km). On the northeast side of the mountains, 
the altitude decreases 1,100 ft (335 m) in 3 mi (4.8 km) , indicating a 
general gradient about half that of the southern flank of the Chehalem 
Mountains. 



The lowland along the  northern boundary of the  area makes up a pa r t  of 
the  Tualatin Valley and has an a l t i t u d e  of about 200 f t  (60 m). Another low- 
land a rea  extends along the  Willamette River from Newberg t o  about 4 m i  (6 km) 
eas t  of Wilsonville along the  southern boundary of the  area.  The lowland i n  
t he  western par t  of the  area consis ts  of the  narrow Chehalem Valley and the  
low-lying areas along the North Yamhill River and has a l t i t udes  of from 90 t o  
200 f t  (27 to  61 m ) .  

Par ts  of the  northern and eas tern  lowlands a r e  drained pr incipal ly  by the  
Tualatin River, which flows i n to  the  Willamette River near West Linn. The 
western lowland areas  a r e  drained by t he  North Yamhill River, and t h e  area  
north and west of Newberg i s  drained by Chehalem Creek. 

GEOLOGIC UNITS AND THEIR WATER-BEARING PROPERTIES 

Consolidated rock un i t s ,  ranging from Eocene t o  ear ly  Pleistocene age, 
and unconsolidated deposits  of Pliocene to  Holocene age under l ie  the  area.  
The consolidated rocks include basa l t ;  t u f f  breccia;  marine sedimentary rocks 
of s i l t s t o n e ,  shale,  and sandstone; and in t rus ive  rocks. The unconsolidated 
deposits  a r e  nomnarine and include s i l t ,  clay,  sand, and gravel. 

The geology of the  area ,  compiled from the work of Schlicker and Deacon 
(1967), Hart and Newcomb (1965), and Warren, Gr ive t t i ,  and Norbisrath (1945) 
i s  shown on p l a t e  1. A br ie f  discussion of s a l i en t  features  and of rock un i t s  
and t h e i r  water-bearing proper t ies  i s  given below. 

Tillamook Volcanics 

The Tillamook Volcanics, of Eocene age, a r e  the  o ldes t  rocks i n  the  area 
and include b a s a l t i c  lava,  t u f f ,  and breccia ,  which a r e  interbedded i n  places 
with well-indurated marine s i l t s t o n e  and sandstone. These rocks have a thick- 
ness of several  thousand f e e t  i n  the project  area and have been intruded by 
numerous dikes and s i l l s  of gabbro, ba sa l t ,  and diabase. The formation i s  
well weathered, and much of i t  i s  so f t  and crumbly. The Tillamook Volcanics 
has low permeability, and maAy of the  wells  t ha t  tap  i t  y ie ld  only from 2 t o  
5 gal/min (0.13 t o  0.32 ~ 1 s ) .  A few wel ls  y ie ld  more than 10 gallmin 
(0.63 L/s) .  

Marine Sedimenrary Rocks 

The marine sedimentary rocks consis t  mainly of tuffaceous and basa l t i c  
sandstone, s i l t s t one ,  and shale,  loca l ly  interbedded with carbonaceous s i l r -  
stone and claystone. They over l i e  or  a r e  interbedded with the Tillamook 
Volcanics. Locally, the  marine sedimentary rocks a r e  deeply weathered. Total 
thickness of these rocks probably exceeds 5,000 f t  (1,500 m) i n  the project  
area. These rocks a r e  of Eocene and Oligocene age and include the  Yamhill 
and Spencer Formations described by Schlicker and Deacon (1967). 

The marine sedimentary rocks a r e  generally of low permeability and yie ld  
water slowly to  wells .  Many wells  tapping these rocks produce l e s s  than 5 
gallmin (0.3 L/s) .  However, not a l l  the mater ia ls  i n  the marine rocks have 



low permeabi l i ty .  Local ly,  w e l l s  t h a t  produce from 10 t o  more than  200 
gal/min (0.63 t o  1 3  L/S)  t a p  s h a l e  and sandstone. Some of t h e  w e l l s  d r i l l e d  
i n t o  t h e  marine rocks  produce h igh ly  minera l ized  water  t h a t  i s  unsu i t ab l e  f o r  
d r ink ing  and f o r  many o the r  uses .  The occurrence of minera l ized  water  i s  
most preva len t  i n  lowland a r e a s  and a t  g r e a t e r  depths  where t h e r e  i s  l i t t l e  
chance f o r  d i l u t i o n  o r  displacement by f resh-water  c i r c u l a t i o n .  Many of t he  
w e l l s  conta in ing  minera l ized  water  have been abandoned. 

I n t r u s i v e  Rocks 

Intruded i n t o  t h e  Tillamook Volcanics and marine sedimentary rocks  a r e  
dikes and s i l l s  of gabbro, b a s a l t ,  and d iabase .  These i n t r u s i v e  rocks  of 
Eocene(?) age a r e  of gene ra l ly  low permeabi l i ty  and w i l l  n o t  y i e l d  app rec i ab le  
q u a n t i t i e s  of water  t o  we l l s .  Severa l  w e l l s  known t o  have been d r i l l e d  i n  t h e  
i n t r u s i v e  rocks have been abandoned because of low y i e l d s .  

Columbia River  Basa l t  Group 

The Columbia River Basa l t  Group forms t h e  bedrock of P a r r e t t  Mountain, 
Chehalem Mountains, Pe tes  Mountain, and t h e  Red H i l l s  of Dundee. I n  t h e  study 
a rea  (p l .  l), it u n d e r l i e s  p a r t s  of t h e  Newberg lowlands, t h e  T u a l a t i n  Val ley,  
and the  Wilsonville-Sherwood area .  The group, a s e r i e s  of lava flows of 
middle and l a t e  Miocene age over ly ing  t h e  marine sedimentary rocks ,  has  been 
deformed by g e n t l e  fo ld ing  and minor f a u l t i n g .  It has  been folded i n t o  a n t i -  
c l i n e s  i n  t h e  uplands and i n t o  sync l ines  i n  t h e  v a l l e y s .  I n  many p l aces  i n  
t h e  uplands,  t h e  top  of t h e  b a s a l t  i s  deeply weathered, forming a reddish-  
colored r e s i d u a l  l a t e r i c  s o i l .  

Most of t h e  major s t r u c t u r a l  f e a t u r e s  of t h e  b a s a l t  a r e  caused by fo ld-  
ing,  a l though some a r e  l a r g e l y  t h e  r e s u l t  of displacement along f a u l t s .  The 
major known f a u l t  i n  t h e  a r e a  t r ends  n o r t h e a s t  and s e p a r a t e s  P a r r e t t  Mountain 
from t h e  e a s t  end of t h e  Chehalem Mountains. The s t r u c t u r e  of t h e  Columbia 
River Basa l t  Group and t h e  occurrence of water  from t h e s e  rocks  a r e  discussed 
i n  d e t a i l  i n  a r e p o r t  by Hart  and Newcomb (1965). 

The b a s a l t  c o n s i s t s  of a s e r i e s  of i n d i v i d u a l  lava  flows. The flows a r e  
mostly of blocky, j o in t ed  l ava ,  and each flow has  i t s  own system of j o i n t s .  
Between some of t h e  success ive  flows a r e  zones of ash ,  s o i l ,  b r e c c i a ,  c inde r s ,  
o r  broken rock t h a t  a r e  porous enough t o  permit t h e  movement of water .  These 
zones, inc luding  t h e  uppermost p a r t  o f  one flow and t h e  b a s a l  p a r t  of t h e  
overlying flow, a r e  commonly c a l l e d  i n t e r f l o w  zones and a r e  t h e  main a q u i f e r s  
(water-bearing and water -y ie ld ing  zones) i n  t h e  b a s a l t .  The b a s a l t  ranges i n  
th ickness  from a few t o  about 1,000 f t  (300 m); i nd iv idua l  flows range from 
10 t o  100 f t  (3  t o  30 m). As shown i n  t h e  fol lowing s e c t i o n s ,  y i e l d s  of w e l l s  
d r i l l e d  i n t o  t h e  Columbia River Basa l t  Group a r e  h igh ly  v a r i a b l e .  Yie lds  of 
we l l s  d r i l l e d  i n t o  t h e  b a s a l t  range from about 15  gal /min (0.9 L/s )  i n  t h e  
upland a r e a s  t o  a s  much a s  1,000 gal/min (63 L / s )  from w e l l s  d r i l l e d  i n t o  the  
b a s a l t  i n  some lowland a reas .  



Helvetia Formation 

The Helvetia Formation of Schlicker and Deacon (1967) is a poorly in- 
durated sedimentary deposit of reddish-brown sand, silt, and clay overlying 
the Columbia River Basalt Group. Thin beds containing granitic, quartzitic, 
and basaltic pebbles occur locally. The deposits are difficult to distinguish 
from the residual soils derived from weathering of the Columbia River Basalt 
Group. The formation is considered by Schlicker and Deacon (1967) to be cor- 
relative with the earliest Troutdale Formation sediment. According to 
Schlicker and Deacon, data from wells indicate that in the lowland along the 
Tualatin River the Helvetia Formation may include the fine sediments below the 
base of the Troutdale. However, in well logs, the Helvetia Formation cannot 
be differentiated from other unconsolidated units in the valley fill. The 
formation is not important as an aquifer in the area. 

Troutdale Formation 

The Troutdale Formation in the project area is composed mostly of silt 
and clay with occasional beds of fine sand and some gravel. These nonmarine 
sedimentary deposits unconformably overlie the Columbia River Basalt Group; 
where the basalt is not present, they lie directly on the older marine rocks. 
Well information indicates that the Troutdale Formation ranges in thickness 
from a few feet to about 480 ft (150 m). Maximum thicknesses occur near 
Wilsonville and in places along the Tualatin River (pl. 1, sections B-B' and 
c-C') . 

The Troutdale Formation underlies the valleys along the North Yamhill, 
Tualatin, and Willamette Rivers and the lowland area near Newberg. In most 
places, the formation is concealed beneath the Willamette Silt or the alluvium 
and is exposed only in the bottom of steep ravines and along the Willamette 
River from Newberg to Wilsonville. Yields of wells tapping the Troutdale For- 
mation range from 4 to 360 gal/min (0.2 to 23 L/s). 

Boring Lava 

The Boring Lava is a gray olivine basalt only a few feet thick, with 
blocky jointing. In the project area, the Boring Lava is exposed in one small 
area south of Lake Oswego, where it directly overlies Columbia River Basalt 
Group. Because of small areal extent and thin flaws, the Boring Lava is not 
an important aquifer. 

Upland Silt 

The Upland silt of Schlicker a1 :on (1967) overlies ridges and 
flatter parts of the Chehalem Mount; It consists of micaceous sandy and 
clayey silt with occasional rounded : pebbles and generally has a thick- 
ness of 3 to 6 ft (1 to 2 m). It ger~era~~y lies directly on weathered basalt 
of the Columbia River Group, but in places it overlies the Helvetia Formation. 
The Upland silt cannot be distinguished from weathered basalt in drillers' 
logs. (See logs of wells 2S/3W-14bac and 3~/2W-3cad.) The silt is not an 
aquifer in the study area because it occurs above the main water table. 



Willamette Silt 

The Willamette Silt underlies most of the lowlands within the study area 
and extends onto the surrounding uplands to an altitude of about 250 ft (80 
m). It lies on the erosional surface of all the older bedrock units, and 
locally it unconfombly overlies the Troutdale Formation. 

The Willamette Silt is composed of thinly bedded silt containing lenses 
of fine sand and clay. Locally it contains scattered pebbles of granite and 
quartzite. In general, it ranges in thickness from a few feet to 50 ft (15 m) 
and is thickest (about 50 ft, or 15 m) adjacent to the Willamette River. At 
higher altitudes near Newberg and Wilsonville, its thickness is only 5 to 10 
ft (1.5 to 3 m). Near Yamhill and Carlton, the Willamette Silt is generally 
less than 30 ft (9 m) thick. 

Because the permeability of the Willamette Silt is low, the formation 
yields water slowly to wells. In the study area, only a few shallow wells 
produce water from the Willamette Silt. 

Alluvium 

As used in this report, the alluvium includes the younger alluvial and 
lacustrine deposits mapped by Schlicker and Deacon (1967). They are composed 
of silt, clay, sand, and gravel, with some peat soils where drainage is poor. 
In the project area, alluvium is deposited on the Willamette Silt in the flood 
plains of the Tualatin and Willamette Rivers and along the North Yamhill 
River. Along Chehalem Creek the alluvium lies directly on marine rocks. In 
most of the area, the alluvium ranges in thickness from 10 to 30 ft (3 to 9 
m). These deposits are water bearing where they are relatively thick, perme- C 

able, and in hydraulic contact with adjacent streams. However, in most 
places, the deposits lack the necessary thickness to store much water and have 
poor permeability (silt and clay), and therefore are not important as aquifers. 

GROUND WATER 

Ground water is water that occurs in a saturated zone beneath the land 
surface. Precipitation in the project area maintains the local supply of 
ground water. Much of the precipitation runs off to streams; part of it 
evaporates into the atmosphere and some infiltrates into the ground. Part of 
the water that infiltrates into the ground is retained as soil moisture which 
is used by plants, part evaporates directly from the soil, and the remainder 
percolates downward to form a zone of saturation. The water table is the 
upper surface of the zone of saturation, where the pressure is atmospheric. 
Ground water moves by force of gravity downgradient to points of discharge 
such as springs, seeps along stream channels, or wells. Permeable rock ma- 
terials or formations that yield usable quantities of water to wells or 
springs are called aquifers. 

Some ground water can be obtained nearly everywhere in the project area. 
However, because of different geologic and hydrologic conditions, the occur- 
rence, quality, and availability of ground water vary considerably from place 
to place. 



Recharge and Discharge 

The a q u i f e r s  of t h e  a r e a  a r e  recharged most ly during l a t e  autumn and 
winter - - the  season of g r e a t e s t  p r e c i p i t a t i o n .  Most of t h e  rocks  and d e p o s i t s  
i n  t h e  Newberg a r e a  a r e  of low permeabi l i ty ;  consequently,  recharge  t o  t h e s e  
u n i t s  i s  small. Besides permeabi l i ty  of t h e  s o i l  and rocks ,  recharge  depends 
on  f a c t o r s  such a s  s lope ,  v e g e t a t i v e  cover ,  a t t i t u d e  of t h e  rocks,  and pre-  
c i p i t a t i o n  r a t e .  

Recharge i n  t h e  a r e a  i s  most ly from d i r e c t  i n f i l t r a t i o n  of p r e c i p i t a t i o n .  
Aquifers  i n  t h e  lowlands a l s o  may r e c e i v e  some recharge  by seepage from 
streams dur ing  per iods  when ground-water l e v e l s  a r e  lower t han  a d j a c e n t  s t ream 
l e v e l s .  However, t h e  genera l ized  water  l e v e l s  (shown on p l .  2) i n d i c a t e  t h a t  
ad j acen t  t o  most s t ream courses  t h e  water  t a b l e  i s  a t  a h ighe r  a l t i t u d e  than  
is t h e  s t ream sur face .  Consequently, most s t reams g a i n  water  from t h e  
a q u i f e r s  r a t h e r  t han  l o s e  water  t o  t he  aqu i f e r s .  Where hydrologic  cond i t i ons  
a r e  favorable ,  w e l l s  may be  pumped t o  induce i n f i l t r a t i o n  from nearby streams. 
I n  t h e  Newberg a rea ,  induced-recharge  from streams is  u n l i k e l y  because of t h e  
low permeabi l i ty  and y i e l d  of shallow depos i t s  nea r  t h e  stream. 

I n  gene ra l ,  t h e  uplands a r e  a r eas  of recharge  and t h e  lowlands a r e  a r e a s  
of d i scharge .  The b a s a l t  probably r e c e i v e s  recharge  i n  a l l  p a r t s  of  t h e  up- 
lands,  bu t  i n  t h e  h ighe r  h i l l s ,  such as Chehalem and Pe te s  Mountains, imper- 
meable l a y e r s  may impede t h e  downward movement of water  toward t h e  main water  
t a b l e .  However, on t h e  lower s lopes  of t h e s e  h i l l s ,  recharge  i s  g r e a t e r  
because t h e  main water t a b l e  is  a t  shal low depth and t h e r e  are fewer imper- 
meable l a y e r s  a b w e  i t .  Also, i n  t h a t  p a r t  of t h e  a r e a  small  s t reams t h a t  
c a r r y  runoff  from t h e s e  h i l l s  l o s e  flow where they c r o s s  t h e  upturned edges 
of i n t e r f l o w  zones between t h e  i n d i v i d u a l  b a s a l t  f lows. I n  some p a r t s  of t h e  
a r e a  a t i g h t ,  poorly permeable su r f ace  of  s i l t  and c l a y  r e j e c t s  much of  t h e  
r a i n f a l l ,  which becomes runoff  t o  l o c a l  streams. Therefore,  t h e  b a s a l t  
a q u i f e r  i n  some p a r t s  of t h e  uplands and f o o t h i l l s  r e c e i v e s  only a smal l  p a r t  
of t h e  annual p r e c i p i t a t i o n .  

Although t h e  permeabi l i ty  of t h e  Wil lamette  S i l t  i s  g e n e r a l l y  q u i t e  low, 
water  from p r e c i p i t a t i o n  and o t h e r  sources  p e r c o l a t e s  down through t h e  f o r -  
mation t o  h e l p  recharge  more permeable a q u i f e r s  i n  t h e  under ly ing  depos i t s .  

Ground water  i n  a q u i f e r s  i s  discharged n a t u r a l l y  a t  seeps  and sp r ings ,  
by evapo t r ansp i r a t ion ,  and a r t i f i c i a l l y  by we l l s .  Discharge from sp r ings  and 
seeps he lps  t o  s u s t a i n  t h e  f low of t h e  Wil lamette  River  and o t h e r  s t reams.  

F luc tua t ions  of water  l e v e l s  i n  w e l l s  commonly i n d i c a t e  changes i n  t h e  
volume of ground water i n  s torage .  Because t h e s e  f l u c t u a t i o n s  occur  most ly 
i n  response t o  changes i n  t h e  r a t e s  of recharge  o r  d i scharge  of ground water, 
t h e  volume of ground water  s t o r e d  i n  a r e s e r v o i r  v a r i e s  s easona l ly  and 
annual ly  . 

Hydrographs i n  f i g u r e  4 show f l u c t u a t i o n s  of water  l e v e l s  i n  w e l l s  
2 ~ 1 3 ~ - 1 5 b b d  and 2S/4W-18cdd i n  response t o  recharge  and d ischarge .  The hydro- 
graphs i n d i c a t e  t h a t  t h e  ground-water l e v e l s  i n  t h e  a r e a  r i s e  a s  p r e c i p i t a t i o n  



Figure 4.-Relation between monthly precipitation at McMinnville and changes of water levels in 
wells 2S/3W-1 Sbbd and 2S14W-18 cdd. 



and i n f i l t r a t i o n  increase during October and November, continue a t  a high 
leve l  during the  wet winter months, and decl ine  a s  r a i n f a l l  diminishes and 
evapotranspiration and water use increase during spring and summer. 

As indicated i n  a l a t e r  sect ion,  ground-water levels  of the  Columbia 
River Basalt Group a r e  subject  t o  long-term water-level declines i n  some 
heavily pumped areas where use of ground water i s  continually increasing. 
Although ground-water l eve l s  i n  the  alluvium and Troutdale Formation f luc tu-  
a t e  seasonally, they generally show no net  change from year t o  year. The re -  
covery of water l eve l s  each winter t o  approximately the  same level  indicates  
t ha t  these aquifers a r e  supported by recharge from the  d i r e c t  i n f i l t r a t i o n  of 
p rec ip i ta t ion  and t ha t ,  i n  general,  recharge balances discharge. 

General Features of Occurrence 

Throughout the greater  par t  of the  study area,  ground water occurs under 
unconfined o r  water-table conditions. Ground water cha rac t e r i s t i c a l l y  moves 
downgradient approximately a t  r i gh t  angles to  the  water-table contours and 
toward the nearest  stream or  other point of discharge. I n  the  Newberg area ,  
t he  water t ab l e  i s  generally highest  beneath upland areas  and lowest beneath 
the  val leys  (pl.  2). Therefore, the  water t ab l e  has a configuration s imilar  
t o  t ha t  of the  land surface,  but  more subdued. There a r e  many local  va r ia -  
t ions  i n  configuration, some of which r e f l e c t  seasonal changes. 

I n  addi t ion t o  the  regional  water t ab le ,  o ther  water tables  of s m a l l  
a r ea l  extent  may occur i n  the  basa l t  i n  par t s  of the  uplands where the  down- 
ward movement of ground water i s  impeded by impermeable rock layers  (Hart and 
Newcomb, 1963, p. 31; Foxworthy, 1970, p. F10). This ground water i s  sepa- 
rated from the  underlying regional  water t ab le  and i n  t h i s  report  i s  re fe r red  
t o  a s  "perched ground water." The occurrence of these perched water bodies i s  
suggested by the  a l t i t u d e s  of water l eve l s  p lot ted on p l a t e  2. Water l eve l s  
i n  many of the  wel ls  on high r idges  a r e  l e s s  than 50 f t  (14 m) below land 
surface, whereas nearby wells  a t  lower a l t i t u d e s  have much deeper water 
levels.  I n  many places, springs t ha t  i s sue  from perched water bodies contrib- 
u t e  water t o  streams. Some of the  springs have been developed a s  sources of 
domestic water. 

P la te  2 i s  a generalized map tha t  shows water-level contours, water-level 
a l t i t udes ,  and the  locations of wells  throughout t he  area. Water l eve l s  range 
i n  a l t i t u d e  from l e s s  than 100 f t  (30 m) along t he  Willamette River t o  1,100 
f t  (338 m) i n  the  northern par t  of the Chehalem Mountains. 

I n  places i n  the  deeper ba sa l t  and sedimentary aquifers ,  ground water 
occurs under confined conditions. Confined ground water i s  under pressure 
greater  than atmospheric and i s  held i n  the  zone of sa tu ra t ion  by an overly- 
ing bed or  layer of mater ia l  through which i t  cannot pass readi ly .  I n  a well  
t ha t  penetrates such a body of confined ground water, t he  water w i l l  r i s e  
above the  bottom of t he  confining bed. Water w i l l  flow na tura l ly  from a well 
tha t  penetrates a body of confined ground water where the  hydrosta t ic  head i s  
above land surface. 



Chemical Quality 

Ground water contains mineral matter dissolved mainly from the soil and 
rock through which it has percolated. Therefore, water quality can differ 
from place to place within the same aquifer or from one aquifer to another. 

Table 2 contains 63 ground-water analyses, 47 of which were made by the 
U.S. Geological Survey and the rest by commercial laboratories. Table 3 
shows the common chemical constituents dissolved in natural waters, the prob- 
able sources of the constituents, their significance with respect to use, and 
the recommended limits for drinking water. The recommended limits for drink- 
ing water are from criteria established by the National Academy of Sciences 
and the National Academy of Engineering (1973) and from preliminary regula- 
tions of the Environmental Protection Agency (1975). The Environmental Pro- 
tection Agency standards were made in accordance with the Safe Drinking Water 
Act and became effective in June 1977. The standards apply to all drinking- 
water systems that serve at least 25 persons daily or have at least 15 service 
connections. 

Table 4 shows field specific-conductance values for water obtained from 
wells in the area. Specific conductance is a measure of the ability of water 
to conduct electrical current and is expressed in micromhos per centimeter at 
25°C. Numerically, the dissolved-solids content of water, in milligrams per 
liter, is commonly 55 to 80 percent of the specific-conductance value. 

Variations in Chemical Quality of the Water 

Variations in chemical quality of the ground water are related generally 
to the geologic environment. These variations depend chiefly on the rock type 
forming the aquifer, the topographic setting of the well, and, in places, the 
depth of the well. The chemical diagrams on plate 1 illustrate that there is 
no definite pattern in the distribution of the various chemical types of 
water in the area. 

Waters that have the highest dissolved-solids content are in parts of the 
area where (1) marine deposits are the main aquifers, (2) the main aquifers 
of sand and gravel are thin and wells penetrate underlying marine rocks which 
contribute water high in dissolved solids, and (3) deep wells are drilled in 
the Columbia River Basalt Group in some of the low-lying areas. 

In places, water from the marine aquifers has a high concentration of 
sodium and chloride or sodium and bicarbonate ions. Mineralized water ob- 
tained from the basalt typically contains high concentrations of calcium, 
sodium, and chloride. Water from spring 2S/5W-29cdas (table 2) has a dis- 
solved-solids content of 14,100 mg/~. The water from this spring flows from 
the Tillamook Volcanics and has a higher concentration, proportionally, of 
calcium than do other water samples analyzed from these rocks. 

Where wells tap marine sedimentary rocks, they may yield highly miner- 
alized water locally. This is particularly true of wells drilled below the 
regional water table in lowlands where circulation of gzound-water is slow. 



The water in the Columbia River Basalt Group is generally of good 
quality, having moderate hardness, low chloride, and iron concentrations that 
are generally within recmended limits. However, in some parts of the area, 
the quality of water in the basalt varies with depth. Two Dammasch State 
Hospital wells (3~11~-15cac and -16ddd, tables 2 and 4) that tap permeable 
zones 700 to 800 ft (213 to 244 m) below the top of the basalt produce water 
with hardness of 230 and 413 mg/L and chloride of 177 and 417 mg/~, respec- 
tively. In contrast, well 3S/lW-lcda produces water having hardness of 119 
mg/L and chloride concentration of 8 mg/~. 

Mineralized water from the underlying marine sedimentary rocks may move 
upward in response to the lowering of head in the basalt. The lowering of 
head is caused by heavy pumping and increasingly greater use of water. The 
possibility of the upward movement of saline water is greater in a synclinal 
or downwarped area, where such movement can occur by way of tension cracks or 
through a fault zone (Hart and Newcomb, 1963, p. 54). 

Suitability for Use 

The concentration of certain constituents of ground water determines the 
suitability of the water for various uses. Calcium and magnesium cause hard- 
ness, and excessive hardness in water is objectionable for domestic and in- 
dustrial uses. In this report, the following numerical ranges and terms are 
used to classify hardness of water: 

Hardness range 
(mg/L of CaC03) Description 

0-60--------------------------  S0f t 
61-120------------------------- Moderately hard 
121-180------------------------- Hard 
More than 180------------------- Very hard 

Iron concentrations of greater than 0.3 mg/L may cause staining of por- 
celain fixtures and laundry, but are not harmful if consumed in drinking and 
do not affect use of the water for irrigation. As shown in table 2, most 
ground water analyzed from the Columbia River Basalt Group contained low con- 
centrations of iron. Of the 63 ground-water samples analyzed, most of those 
high in iron content were from wells tapping marine sedimentary rocks or the 
Troutdale Formation, which suggests that excessive iron concentration may be 
a general problem in water from these units. 

Boron is an essential element for plant growth; however, excessive boron 
is harmful to many plants. According to the National Academy of Sciences and 
the National Academy of Engineering (1973), a maximum concentration of 0.75 
m g / ~  is recommended for sensitive plants. Recommended maximum concentrations 
are 1 mg/L for semitolerant plants and 2 to 4 m g / ~  for tolerant plants. At 
concentrations of more than 4 m g / ~  of boron, water is generally unsatisfactory 
for most crops. In the 45 samples analyzed for boron, concentrations ranged 
from 0 to 2.1 mg/~. With the exception of water from wells 2~13~-21cdb, 
2S/4W-23cc, 2S/4W-29ddb, and 3~/3W-9bda, which tap the marine rocks, and from 



spring 2S/5W-29cdas, all water analyzed was suitable for even the most boron- 
sensitive plants. 

No water analyzed exceeded the recommended limits for arsenic. However, 
water from well 3S/4W-34bdc contained 0.04 mg/L of arsenic, which is more 
than is generally found in ground water. 

Water analyzed from spring 2S/5W-29cdas (tables 2 and 5) had a dissolved- 
solids content of 14,100 mg/L, a chloride concentration of 8,600 mg/L, and 
hardness of 9,000 mg/~. The water from this spring, which flows from the 
Tillamook Volcanics, is too mineralized for nearly all uses. Water from well 
2S/4W-23cc, tapping the marine deposits, had a hardness of 5,400 mg/L. The 
hardness of the water from the basalt aquifers ranged from 12 to 430 mg/L. 
Deeper zones in the basalt tend to contain water of greater hardness than do 
the shallow zones. 

All analyses of water from the Columbia River Basalt Group indicate that 
the water has a low SAR (sodium-adsorption-ratio) and is therefore suitable 
for irrigation. However, analyses of water from some of the wells tapping 
the marine sedimentary rocks (pl. 1 and table 2) show high SAR ratios. The 
SAR indicates the effects that irrigation water will have on soil-drainage 
characteristics. Water with a high SAR value lowers the permeability of 
soils and eventually causes clogging, which makes the soil unsuitable for 
cultivation. An SAR of about 4 is the limit for crops that are sensitive to 
the effects of soil clogging (Federal Water Pollution Control Adm., 1968, p. 
115-117). SAR values are presented, along with analytical data, in table 2. 

Water samples from 22 domestic wells were analyzed for fecal coliform 
bacteria. Although these organisms are not necessarily harmful in themselves, - 
their presence indicates pollution from fecal wastes. The membrane-filter 
technique was used to test water for fecal coliform bacteria. None was 
detected in any of the water samples analyzed. Although these spot tests did 
not indicate ground-water pollution, further study would be required to vali- 
date the presence or absence of ground-water pollution in the area. 

Use of Ground Water 

The principal uses of ground water in the area are for public, irriga- 
tion, industrial, and domestic supplies. As used in this report, public 
supplies include water used for school and recreational facilities in addition 
to that used by municipal agencies and water districts that serve suburban and 
residential areas; irrigation supplies include water used for irrigation of 
crops and pastures, but not yards, gardens, and grounds of industrial plants; 
industrial supplies include water used in sand, gravel, and cement operations 
as well as meat processing and other light industries; and domestic supplies 
include water from private wells used for household requirements, watering 
stock, and irrigation of lawns and small gardens. 

The most important aquifer in the area is the Columbia River Basalt Group. 
Other units supply only minor quantities of water, perhaps 10 percent of that 
from the basalt. During 1975, total pumpage of ground water from the Columbia 



3 River Basalt Group was estimated to be 5,500 acre-ft (6.8 hm ). The esti- 
mated volumes withdrawn from the basalt are shown in the following table. 

Estimated 
1975 

withdrawals 
Type of supply (acre-feet) 

Pub 1 ic 
Irrigation 
Industrial 
Domestic 

Total 5,500 

Public Supply 

In past years, the cities of Lake Oswego, West Linn, and Tualatin ob- 
tained most of their water supplies from basalt aquifers of the Columbia 
River Basalt Group within the study area. At present, these cities obtain 
most of their water supplies from surface-water sources outside the study 
area. Wells are used mainly for auxiliary water supply. The towns of 
Wilsonville and Sherwood rely wholly on water from basalt aquifers. The town 
of Dundee has four pumping wells, three of which tap the basalt. Several 
schools and recreational facilities also utilize water from these aquifers. 
Basalt aquifers also supply water for six water districts that serve sub- 
urban areas and for several private wells which serve from 5 to 10 families 
each. (See table 4.) During 1975, an estimated 2,200 acre-ft (2.7 hm3) of 
ground water was pumped for public supplies. 

Irrigation 

By determining the number of acres and types of crops irrigated with well 
water, it was estimated that approximately 1,800 acre-ft (2 hm3) of ground 
water was pumped for irrigation during 1975. 

Industrial 

Most of the water used for industry in the area is used in sand, gravel, 
and cement operations. Meat-processing plants, poultry plants, industries 
related to forest products, and other light industries use ground water. 
About 900 acre-ft (1 hm3) was pumped for use by these industries in 1975. 

Domestic 

Most of the wells in the area, particularly in the rural and suburban 
parts, are used for domestic supplies, and many of those wells also supply 
water for livestock and irrigation of lawns and gardens. The volume of ground 
water used for domestic supplies from the basalt was estimated on the basis of 
population and a per capita use of 75 gal (284 L) per day for all uses. Esti- 
mated ground-water use for domestic purposes in 1975 was 600 acre-ft 
(0.74 hm3). 



Ground-Water Condit ions and A v a i l a b i l i t y  by Subareas 

On t h e  b a s i s  of geologic ,  hydro logic ,  and physiographic cond i t i ons ,  a s  
descr ibed i n  t h e  fol lowing s e c t i o n s ,  t h e  s tudy a r e a  i s  d iv ided  i n t o  seve ra l  
subareas.  Ground-water cond i t i ons  a r e  descr ibed  s e p a r a t e l y  f o r  each subarea. 
The l o c a t i o n s  of t h e  subareas  a r e  shown i n  f i g u r e  5. 

Base f r o m  U.S. Geolog~cal Survey 
Oregon (State) 1 : 500,000. 1966 
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Figure 5.-Ground-water subareas. 

West S ide  

The wes t -s ide  subarea inc ludes  t h e  f o o t h i l l s  of t h e  Coast Range, t h e  
North Yamhill River  v a l l e y ,  and t h e  f o o t h i l l s  no r th  and e a s t  of t h e  va l l ey .  

The f o o t h i l l s  of t h e  Coast Range l i e  a long  t h e  west  s i d e  of t h e  p r o j e c t  
a r e a ,  gene ra l ly  wes t  of t h e  North Yamhill River  v a l l e y ,  i n  R. 5 W.,  and a r e  
mapped a s  Tillamook Volcanics on p l a t e  1. A l t i t u d e s  range  from about 100 f t  
(30 m) along t h e  v a l l e y  t o  2,000 f t  (600 m) i n  t h e  wes tern  p a r t s  of t h e  foo t -  
h i l l s .  This p a r t  of t h e  subarea i s  unde r l a in  p r imar i ly  by vo lcan ic  rocks 
which, i n  p l aces ,  are interbedded w i t h  marine sandstone and s i l t s t o n e  o r  a r e  
in t ruded  by younger i n t r u s i v e s .  These rocks  a r e  of low permeabi l i ty  and 
gene ra l ly  y i e l d  s m a l l  q u a n t i t i e s  of water  t o  we l l s .  Wells range i n  depth 
from about 50 t o  more than  500 f t  (15 t o  150 m ) ,  b u t  most are between 100 and 
200 f t  (30 and 60 m) deep. Yie lds  of w e l l s  l i s t e d  i n  t a b l e  4 range from 2 t o  
more than  20 ga l lmin  (0.13 t o  1.26 L / s ) ,  bu t  gene ra l ly  a r e  l e s s  than  10 
gal lmin (0.6 ~ 1 s ) .  The average y i e l d  i n  t a b l e  4 i s  8 ga l lmin  (0.5 L / s ) ,  and 
t h e  average s p e c i f i c  capac i ty  ( t h e  r a t e  of  d i scha rge  of  water  from a we l l  



div ided  by t h e  drawdown of water  l e v e l  w i t h i n  t h e  w e l l )  is  about  0.15 
(gallmin) I f  t 10.003 (L/ s)/m] of drawdown. An average 8-gal/min (0.5 L/S)  w e l l  

would have a pumping l e v e l  53 f t  (16 m) below i t s  s t a t i c  wa te r  l e v e l .  Many 
w e l l s  i n  t h e  f o o t h i l l s  o f  t h e  Coast Range have been abandoned because of  i n -  
s u f f i c i e n t  y i e l d s .  (See "Remarks" f o r  w e l l s  2S/5~-15acc  and -33bbd, t a b l e  4 ) .  
The water  from vo lcan ic  rocks i n  t h e  Coast Range f o o t h i l l s  i s  gene ra l ly  of 
acceptab le  q u a l i t y  f o r  most uses.  However, h igh ly  minera l ized  water  from 
sp r ing  2S/5~-29cdas i s  of t h e  calcium c h l o r i d e  type  and has  a t o t a l  d i s so lved -  
s o l i d s  conten t  of 14,100 mg/L ( t a b l e s  2, 5) .  

The North Yamhill River v a l l e y  extends along t h e  North Yamhill River  and 
i s  mapped a s  Wil lamette  S i l t  o r  a l luvium on p l a t e  1. It inc ludes  much of 
T. 3 S. ,  R. 4 W.,  and t h e  sou th -cen t r a l  p a r t  of T .  2 S., R. 4 W. The a l l u v i a l  
d e p o s i t s  of  t h e  v a l l e y  a r e  t oo  t h i n  t o  s t o r e  much ground wa te r  and a r e  n o t  im-  
po r t an t  a s  a q u i f e r s .  I n  most p l aces ,  t h e s e  d e p o s i t s  a r e  unde r l a in  by sand- 
s tone ,  s i l t s t o n e ,  and s h a l e  of marine o r i g i n .  Most w e l l s  i n  t h i s  v a l l e y  
produce water  from t h e s e  sedimentary rocks. Wells i n  t h e  marine sedimentary 
rocks range  from about  50 t o  more than  200 f t  (15 t o  60 m) i n  depth and aver -  
age  about 125 f t  (38 m). Yie lds  range from 2 t o  30 gal/min (0.13 t o  1.9 L / s )  
and average about 12  gal/min (0.76 LIES), b u t  more than  h a l f  t h e  w e l l s  i n  t a b l e  
4 y i e l d  10 gal/min ( 0 . 6  L/s)  o r  less. S p e c i f i c  c a p a c i t i e s  range  from 0.01 t o  
6 (ga l /min ) / f t  [0.0002 t o  0.12 (L/s)/m]. The w e l l s  wi th  lowest  y i e l d s  com- 
monly a l s o  have t h e  g r e a t e s t  drawdown; f o r  i n s t ance ,  w e l l  3S/4~-35abd y i e l d s  
only 2 gal/min (0.13 L/s)  w i th  a drawdown of 170 f t  (52 m) ( t a b l e  4).  The 
b e s t  we l l  i n  t he  marine rocks i s  we l l  3S/4W-5aac, which has both t h e  h i g h e s t  
y i e l d  (30 gal lmin,  o r  1.9 L / s )  and h i g h e s t  s p e c i f i c  c a p a c i t y  [6 ( g a l / m i n ) / f t ,  
o r  0.12 ( ~ / s ) / m ] .  Th i s  w e l l  t a p s  marine sandstone underlying W i l l a m e t t e  S i l t  
near  t h e  edge of t h e  va l l ey .  

Sediments c o r r e l a t i v e  w i t h  t h e  Troutda le  Formation of  t h e  ad jo in ing  
Eola-Amity H i l l s ,  which were s tud ied  by P r i c e  (1967b), u n d e r l i e  a narrow s t r i p  
of t h e  v a l l e y  about t h ree - fou r ths  of a m i l e  (1.2 km) wide a long  each s i d e  of 
t h e  North Yamhill River  and extending from t h e  town of  Ca r l ton  t o  t h e  southern  
border  of t h e  p r o j e c t  a rea .  This  formation c o n s i s t s  of c l ay ,  sand, and g rave l  
d e p o s i t s  and has  a t h i ckness  of about 30 f t  (9 m). (See logs  of w e l l s  
3S/4W-28ddc and -34bdc, t a b l e  6.) Wells d r i l l e d  i n t o  t h e s e  d e p o s i t s  gene ra l ly  
a r e  l e s s  t han  100 f t  (30 m) deep and y i e l d  from 10  t o  35 gal/min (0.6 t o  2 
L /S )  of good-qual i ty  water  s u i t a b l e  f o r  most uses.  

The f o o t h i l l s  t o  t h e  n o r t h  and e a s t  o f  t h e  North Yamhill River  v a l l e y  a r e  
mapped on p l a t e  1 a s  marine sedimentary rocks  and a r e  unde r l a in  by sandstone,  
s i l t s t o n e ,  and sha le .  These marine rocks a r e  gene ra l ly  of low permeabi l i ty ,  
and many w e l l s  d r i l l e d  i n t o  them produce less than  5 gal/min (0.3 ~ 1 s ) .  
Yie lds  of t h e  w e l l s  range  from 1 t o  30 gal/min (0.06 t o  1.9 L / s ) ,  bu t  a r e  
gene ra l ly  l e s s  than  10 gal/min (0.6 L/s ) .  Wells i n  t h i s  p a r t  of t h e  a r e a  
range  i n  depth  from 58 t o  300 f t  (18 t o  90 m). The average depth of t h e  w e l l s  
i s  about 140 f t  (42 m). 

A major problem i n  developing ground water  i n  t h e  f o o t h i l l s  i s  t h e  min- 
e r a l  con ten t  of t h e  water ,  p a r t i c u l a r l y  i n  t h e  deeper  zones of  t h e  marine 
rocks.  Loca l ly ,  some of t h e  water  from t h e  marine sandstone, s i l t s t o n e ,  and 



sha le  i s  too mineralized f o r  most uses.  Because of h ighly  mineralized water 
and low y i e l d s ,  some of t h e  we l l s  have been abandoned. 

I n  the  uplands and f o o t h i l l s ,  much of t h e  water produced by we l l s  i s  
from shallow, discontinuous water bodies. Many seeps and springs t h a t  flow 
from the  f o o t h i l l s  a r e  o u t l e t s  f o r  t h i s  water. Many of t h e  spr ings  flow 
throughout the  year  and a r e  u t i l i z e d  f o r  domestic water supplies .  

The towns of Yamhill and Car l ton  obta in  t h e i r  water suppl ies  from 
surface-water sources--Yamhill from Turner Creek and Carl ton from Panther 
Creek. Because of the  low y i e l d s  of we l l s  and the  l o c a l  occurrence of s a l i n e  
water, many r u r a l  r e s iden t s  obta in  t h e i r  water supplies  from the  municipal 
systems of Yamhill and Carlton. 

Chehalem Valley 

The Chehalem Valley subarea includes the  Chehalem Valley, t h e  Red H i l l s  
of Dundee, and t h e  lowland near Newberg. 

The Chehalem Valley i s  narrow and extends i n t o  the  Newberg lowland 
northwest of Newberg. As shown on p l a t e  1, both s ides  of the  va l l ey  a r e  
bounded by f o o t h i l l s  composed of marine rocks. The v a l l e y  i s  covered with 10 
t o  25 f t  ( 3  t o  8 m) of a l l u v i a l  m a t e r i a l s  under la in  by marine sandstone, s i l t -  
stone, and shale .  The marine rocks beneath t h e  va l l ey  a r e  q u i t e  permeable, 
and wel ls  tapping them repor tedly  y i e l d  9 gal/min (0.6 L/s)  (well 3~/3W-9acd) 
t o  200 gallrnin (13 L/S) (well 3 ~ 1 3 ~ - 9 b b a ) .  The average y i e l d  i s  52 gal/min 
(3  L/s)  and t h e  average s p e c i f i c  capaci ty  i s  about 1 (gal /min) / f t  [0.20 
( ~ / s ) / m ] .  Wells d r i l l e d  i n  the  va l l ey  range i n  depth from 45 t o  240 f t  (14 
t o  73 m) and have an average depth of 140 f t  (43 m). Water l e v e l s  i n  the  
Chehalem Valley a r e  s t a b l e  and have f luc tua ted  wi th in  a seasonal range of 
about 25 f t  (8 m) throughout t h e  period of  e x i s t i n g  record,  a s  shown by the  
hydrograph of we l l  2S/3W-31acb ( f i g .  6) .  

IJ a 
L L U .  -- 
I 5 3 0   issi sing record 
. V) 2S13W-31acb 

Figure 6.-Hydrographs of wells 2S13W-31acb a n d  3S/3W-26acc. 



The q u a l i t y  of t h e  water  produced by w e l l s  l e s s  than  100 f t  (30 m) deep 
d r i l l e d  i n t o  t h e  marine rocks beneath t h e  Chehalem Valley i s  s u i t a b l e  f o r  most 
purposes. However, wa te r -qua l i t y  d a t a  and d r i l l e r s '  logs  i n d i c a t e  t h a t  deeper 
we l l s  (depths of g r e a t e r  than  200 f t ,  o r  60 m) a r e  l i k e l y  t o  produce water  of 
undes i rab le  q u a l i t y .  (See logs  and chemical ana lyses  of w e l l s  3S/3W-9dba and 
- l l c a a ,  t a b l e s  2 and 6.) 

The Red H i l l s  o f  Dundee, south of t h e  Chehalem Valley and southwest of 
Newberg, range i n  a l t i t u d e  from 200 t o  1,000 f t  (60 t o  305 m). The h i l l s  a r e  
unde r l a in  by marine sedimentary rocks and a r e  capped by t h e  Columbia River  
Basa l t  Group (p l .  1 ) .  Well in format ion  ( see  log of w e l l  3S/3W-26acc, t a b l e  
6) i n d i c a t e s  t h a t  t h e  b a s a l t  i s  about 400 f t  (120 m) t h i c k  on t h e  e a s t  s i d e  
of t h e  Red H i l l s  of Dundee. However, t h e  b a s a l t  becomes t h i n n e r  on t h e  west 
s i d e  and a t  t h e  southern  end of  t h e  h i l l .  

Water from t h e  b a s a l t  i n  t h e  Red H i l l s  of Dundee occurs  under unconfined 
condi t ions .  I n  t h e  h igher  p a r t s  of t h e  h i l l s ,  t h e  main water  t a b l e  i s  gen- 
e r a l l y  more than s e v e r a l  hundred f e e t  below land su r f ace .  Therefore ,  some 
w e l l s  d r i l l e d  a t  t h e  h igher  a l t i t u d e s  must be  d r i l l e d  t o  cons iderable  depths .  
However, many small  bodies  of perched ground water  occur l o c a l l y  above t h e  
r eg iona l  water  t a b l e .  These watersbear ing  zones y i e l d  wa te r  fo r  many domestic 
u ses  and s e r v e  as o u t l e t s  f o r  many spr ings .  Two s p r i n g s  f lowing from t h e  
b a s a l t  above Henry Creek a r e  being used f o r  a u x i l i a r y  water  s u p p l i e s  by t h e  
c i t y  of La faye t t e ,  which i s  l e s s  than  a m i l e  south of t h e  p r o j e c t  border .  
The repor ted  flow from t h e s e  two sp r ings  combined i s  about 37 gal lmin (2.3 
L/s ) .  Wells used f o r  municipal  supp l i e s  by t h e  towns of La faye t t e  and Dundee 
produce 100 t o  180 gal /min (6.3 t o  11 L/ s ) .  (See w e l l s  3S/3W-27abdl and 2, 
t a b l e  4.) 

Domestic w e l l s ,  most of which a r e  d r i l l e d  a t  h ighe r  a l t i t u d e s  i n  p a r t s  
of t h e  h i l l s  n o t  served by municipal water  systems, range  i n  depth  from 125 
t o  530 f t  (38 t o  160 m) and have a n  average depth of  about 255 f t  (78 m). 
The y i e l d s  of t h e  w e l l s  range from 6 t o  25 gal/min (0.38 t o  1.6 L/s ) .  The 
average s p e c i f i c  capac i ty  of t h e s e  w e l l s  i s  about 0.09 (ga l /min ) / f t  [0.02 
(L/ s )  /ml 

The hydrograph of t h e  Dundee municipal  w e l l  3S/3W-26acc, which t a p s  t h e  
b a s a l t ,  shows no d e c l i n e  i n  water l e v e l s  f o r  t h e  y e a r s  1962-76. (See f i g .  6.) 
Th i s  i n d i c a t e s  t h a t  a t  l e a s t  he re ,  and poss ib ly  elsewhere i n  t h e  subarea where 
t h e  b a s a l t  i s  more permeable, t h i c k e r ,  and has  g r e a t e r  s t o r a g e  c a p a c i t y ,  d i s -  
charge i s  i n  ba lance  wi th  n a t u r a l  recharge.  I n  t h e  southern p a r t  of t h e  up- 
l ands ,  t h e  b a s a l t  i s  t h inne r  and some w e l l s  a r e  d r i l l e d  through t h e  e n t i r e  
b a s a l t  sequence i n t o  t h e  l e s s  permeable underlying marine rocks.  I n  t h a t  
a r e a ,  water  l e v e l s  r e p o r t e d l y  have dec l ined  more than  30 f t  (9  m) (we l l s  
4S/3W-5abb and 4S/3W-5bad) i n  8 years .  

The chemical q u a l i t y  of t h e  water  i n  t h e  Red H i l l s  of Dundee i s  satis- 
f a c t o r y  f o r  most uses .  However, w e l l s  t h a t  p e n e t r a t e  t h e  marine rocks  beneath 
t h e  b a s a l t  may produce water  of  undes i r ab le  q u a l i t y .  

The lowland near  Newberg j o i n s  t h e  Chehalem Valley on t h e  west and i n -  
c ludes  t h e  c i t y  of Newberg and extends e a s t  t o  t h e  f o o t h i l l s  of t h e  Chehalem 



Mountains and south to the Willamette River. The surface of the lowland is 
covered with Willamette Silt to a depth of 10 to 40 ft (3 to 12 m). The 
northern edge of the lowland consists of marine sedimentary rocks and basalt. 
As shown on plate 1, the Troutdale Formation is exposed in the bottoms of 
several ravines and creek beds near Newberg. This formation underlies the 
Willamette Silt in most places in the lowland. In places the Troutdale is 
very thin or absent, and marine rocks directly underlie the Willamette Silt. 
(See log of well 3S/2W-21adb, table 6.) Where present in the lowland south 
and west of Newberg, the Troutdale Formation has a thickness ranging from 10 
to about 200 ft (3 to 60 m). 

In the lowland, domestic wells tapping the Troutdale Formation range in 
depth from 58 to 200 ft (18 to 60 m). Average depth of wells is about 108 ft 
(33 m). Commonly, the yields of these wells range from 6 to 16 gal/min (0.38 
to 1.0 L/S) and average about 10 gal/min (0.06 ~1s). Specific capacities of 
the wells range from 0.08 to 0.27 (gal/min)/ft [0.02 to 0.06 (L/s)/m]. The 
highest yielding well in the Troutdale Formation in the lowland is well 
3S/2W-33bbb (table 4), which is southeast of Newberg near the Willamette River 
in a part of the lowland mapped as alluvium (pl. 1). This well is 100 ft 
(30 m) deep and is reported to produce 360 gal/min (23 L/s) with a drawdown 
of 23 ft (7 m). It has a specific capacity of about 16 (gal/min)ft 
13 (~/s)/ml. 

In places near the foothills of the Chehalem Mountains (pl. 1) along the 
northeast and southeast boundaries of the lowland, thin flows of basalt are 
covered with a thin layer of Willamette Silt. The basalt, where it occurs, 
has an irregular surface and lies directly on marine sedimentary rocks. Wells 
drilled deep into the marine rocks usually produce water of higher salinity 
than do those drilled into the basalt or the Troutdale Formation. Some of 
these wells have been abandoned because the water was of unsuitable chemical 
quality. (See well 3~12~-21cdd, table 4.) 

Some of the better wells in the lowland near Newberg are in that part 
adjacent to and extending south and east of the Red Hills of Dundee. Here, 
the sand, silt, and clay of the Troutdale Formation have a uniform thickness 
of about 60 to 70 ft (18 to 21 m) and are quite permeable. Wells in this part 
of the area produce from 10 to 110 gal/min (0.60 to 7 ~1s). For instance, 
Dundee municipal well 3S/3W-36aaa is 115 ft (35 m) deep and yields 110 gallmin 
(7 Lls). 

In most of the lowland, the variation of thickness of alluvial aquifers 
and in places the shallow depth to the underlying marine rocks generally pre- 
clude the existence of many wells that produce more than 30 gal/min (2 L/s). 
Generally, domestic supplies for homes and farms are readily obtainable, and 
water from most wells in the area is of suitable quality for most uses. 

Chehalem Mountains 

The Chehalem Mountains subarea includes Parrett Mountain and consists of 
a series of northwest-trending uplands which reach altitudes of 1,629 ft 
(496 m) on Bald Peak in the Chehalem Mountains and 1,247 ft (380 m) on Parrett 
Mountain. The uplands have been dissected by many small streams whose canyons 



range i n  depth  from 300 t o  500 f t  (90 t o  150 m). The Chehalem Mountains a r e  
unde r l a in  by t h e  Columbia River  Basa l t  Group, which i s  o v e r l a i n  i n  p l aces  by 
s i l t  which caps t h e  r idges .  (See p l .  1 . )  

P a r r e t t  Mountain i s  separa ted  from t h e  e a s t  end of t h e  Chehalem Mountains 
by a major no r theas t - t r end ing  f a u l t  ( p l .  1 ) .  This  f a u l t  may a c t  a s  a b a r r i e r  
t o  t h e  lateral t ransmiss ion  of water  and thereby i s o l a t e  t h e  ground-water 
system of P a r r e t t  Mountain from t h e  a r e a  t o  t h e  nor th .  

The main a q u i f e r  i s  t h e  Columbia River  Basa l t  Group. Other a q u i f e r s  i n -  
c lude  t h e  al luvium and t h e  Troutda le  Formation on t h e  n o r t h  and no r theas t  
f r i n g e  of t h e  subarea and t h e  marine sedimentary rocks  i n  p l aces  a long  t h e  
f o o t h i l l s  and a t  lower a l t i t u d e s  i n  t h e  uplands. 

A t  h igher  a l t i t u d e s ,  t h e  r e g i o n a l  water  t a b l e  gene ra l ly  exceeds a depth 
of 200 f t  (60 m) below t h e  land sur face .  Consequently, many domestic w e l l s  
must be d r i l l e d  t o  depths of s e v e r a l  hundred f e e t  t o  o b t a i n  water .  (See w e l l s  
2S/2W-31bdc and 2S/3W-15dcb, t a b l e  4.)  

Because many of t h e  w e l l s  d r i l l e d  i n  t h e  upland p a r t s  p e n e t r a t e  i s o l a t e d  
ground-water bodies  perched h igh  above t h e  r eg iona l  water  t a b l e ,  w e l l s  ( a s  
shown by d a t a  i n  t a b l e  4 )  have a l a r g e  range i n  depth ,  water  l e v e l ,  and y i e l d .  
Some of t h e  w e l l s  have water  l e v e l s  of l e s s  than  50 f t  (15 m) below land  s u r -  
f ace ,  whereas o t h e r  w e l l s  d r i l l e d  nearby o r  a t  lower a l t i t u d e s  have much 
deeper water  l e v e l s .  

Many of t h e  perched water  bodies  y i e l d  s u f f i c i e n t  water  f o r  domestic 
uses ,  except  dur ing  summer when water  u s e  i s  g r e a t e s t  and t h e  small  volumes of 
water  s to red  i n  t h e s e  perched bodies  a r e  quick ly  deple ted .  A s  a r e s u l t ,  many 
of t h e  w e l l s  have had t o  be  deepened--some s e v e r a l  t imes. (See t a b l e  4 . )  A s  
r e s i d e n t i a l  developments i n c r e a s e  i n  p a r t s  of t h e  uplands where i s o l a t e d  water  
bodies  occur ,  more w e l l s  w i l l  be  d r i l l e d  i n t o  t h e s e  water  bodies  and w e l l s  may 
be too c l o s e l y  spaced, r e s u l t i n g  i n  excess ive  mutual i n t e r f e r e n c e  between 
pumping w e l l s  and i n  l o c a l  ove rd ra f t .  The hydrograph of w e l l  2S/3~-27aaa  
( f i g .  7) i s  r e p r e s e n t a t i v e  of wa te r - l eve l  f l u c t u a t i o n s  i n  perched-water zones 
i n  t h e  Chehalem Mountains subarea. 

The no r th  and n o r t h e a s t  edges of t h e  subarea a r e  mapped a s  Wil lamette  
S i l t  and Quaternary al luvium on p l a t e  1. A s  shown by logs  of  w e l l s  2S/2W-8bbd 
and -13dda ( t a b l e  6 ) ,  w e l l s  d r i l l e d  h e r e  p e n e t r a t e  s e v e r a l  hundred f e e t  of 
sand,  s i l t ,  and c l a y  b e f o r e  en t e r ing  b a s a l t .  Most of t h e  w e l l s  i n  t h e  lowland 
p a r t  of t h e  subarea produce wa te r  from t h e  Columbia River  Basalt Group. Here, 
t h e  water  occurs  under wa te r - t ab l e  and confined condi t ions .  The water  from 
w e l l s  2Sl2W-5dcb and 2S/3W-ldad ( t a b l e  4 )  occurs  under confined cond i t i ons  and 
flows a t  t h e  sur face .  

Near t h e  T u a l a t i n  Valley, a long t h e  nor th  and no r theas t  edges of t h e  
Chehalem Mountains, t h e  t o p  of t h e  b a s a l t  extends beneath t h e  r eg iona l  water  
t a b l e .  Here, w e l l s  t h a t  t a p  t h e  b a s a l t  gene ra l ly  have h ighe r  y i e l d s  than  
those  t h a t  t a p  discont inuous water  bodies  a t  h igher  a l t i t u d e s .  Those w e l l s  
a l s o  a r e  more l i k e l y  t o  r e t a i n  t h e i r  o r i g i n a l  s p e c i f i c  c a p a c i t i e s  dur ing  
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Figure 7.-Hydrograph of well 2S/3W-27aaa. 

long periods of pumping because the aquifers in the main zone of saturation 
are not readily dewatered by pumping. 

In the Chehalem Mountains subarea, wells (listed in table 4) range in 
depth from 10 ft (3 m) (well 2S13W-3dcc) to 698 ft (212 m) (well 2~12~-30adb) 
and average about 300 ft (90 m). Yields range from 3.5 to 125 gal/min (0.22 
to 7.8 L/S) and average about 18 gal/min (1.1 ~1s). Well 2~13~-13abd has the 
highest yield (125 gal/min, or 7.8 L/S) with a specific capacity of 0.89 
(gal/min)/ft [0.18 (~/s)/m]. Specific capacities of the wells range from 0.03 
(gal/min)/ft [O. 006 (~1s) /m] for well 2~12~-31ada to 6 (gallmin) /ft 
[1.2 (~/s)/m] for well 2S/3W-llbab. 

The chemical quality of the water in this subarea is generally suitable 
for most uses, as shown by the chemical analyses of wells 2~12~-5dcb and 
2S13W-13abd, -14bac, and -15bbd (table 2). In some places in the uplands, 
water from the Columbia River Basalt Group contains undesirable concentrations 
of iron, and wells that penetrate the marine sedimentary rocks below the 
basalt may pump water of undesirable quality. 

East Side 

The east-side subarea includes (1) the Wilsonville-Sherwood locality, 
(2) part of the Tualatin River valley, (3) lowland near Wilsonville, (4) 
Petes Mountain, and (5) the upland extending between West Linn and Lake 
Oswego . 

The Wilsonville-Sherwood locality extends from the town of Sherwood south 
through the center of R. 1 W. of Ts. 2 S. and 3 S. to the Willamette River and 
is mapped mostly as Willamette Silt and Columbia River Basalt Group (pl. 1). 
This locality has the highest yielding wells in the Newberg study area. High- 
producing wells tap the Columbia River Basalt Group, which is the main aquifer 
in this part of the subarea. The structure of the basalt here is synclinal, 
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and b a s a l t  t h i ckness  ranges from 700 t o  800 f t  (210 t o  240 m), and w e l l s  t h a t  
p e n e t r a t e  a  s u f f i c i e n t  t h i ckness  of t h e  b a s a l t  produce from 100 t o  1,000 
gal/min (6.3 t o  63 L / s ) .  Many domestic w e l l s  p e n e t r a t e  permeable zones a t  t h e  
tops  of shallow b a s a l t  l a y e r s  and commonly produce 10 t o  50 gal /min (0.63 t o  
3 L/s) .  The b e s t  w e l l  i s  w e l l  3 ~ 1 1 ~ - 1 6 d d d ,  which i s  1,000 f t  (305 m) deep, 
has  a  y i e l d  of 780 gal lmin (49 L / s ) ,  drawdown of  5 f t  (1 .5 m ) ,  and a  s p e c i f i c  
capac i ty  of 156 (gal/min) / f  t [32 ( ~ 1 s )  /m] . 

Near Wi l sonv i l l e  and Sherwood, heavy pumping i s  l o c a l i z e d  and withdrawals 
have increased  s t e a d i l y .  Water l e v e l s  i n  t h e  b a s a l t  w e l l s  have dec l ined ,  a s  
i l l u s t r a t e d  by t h e  hydrographs of w e l l s  a t  t h e  D a m s c h  S t a t e  Hospi ta l  
(3S/lW-15cac and -16ddd) near  Wi l sonv i l l e  and w e l l  2~/1W-31dbd near  t he  c i t y  
of Sherwood ( f i g .  8). The water  l e v e l s  of t h e  Dammasch w e l l s  have been ob- 
served f o r  more than  10 y e a r s ,  and, as t h e  hydrographs i l l u s t r a t e ,  they have 
dec l ined  on t h e  average of  about 1 f t  (0 .3  m) p e r  yea r .  The water  l e v e l s  of 
municipal  we l l  2S/lW-32bda ( f i g .  8) used by t h e  c i t y  of Sherwood show a gradual  
dec l ine  from 1965 t o  1969. Since 1969 t h e  water  l e v e l s  have remained s t a b l e .  

The e a s t - s i d e  subarea inc ludes  t h a t  p a r t  o f  t h e  T u a l a t i n  River  v a l l e y  
north of Sherwood, ad jacent  t o  t h e  T u a l a t i n  River  and extending e a s t  a long t h e  
Tuala t in  River between Pe te s  Mountain and t h e  uplands e a s t  of t h e  r i v e r .  
Because t h e  a l l u v i a l  m a t e r i a l s  and t h e  Trou tda l e  Formation t h a t  u n d e r l i e  t h i s  
p a r t  of t h e  subarea c o n s i s t  most ly o f  f i n e  sand,  c l a y ,  and s i l t ,  most w e l l s  
produce water  from t h e  underlying Columbia River  Basa l t  Group. The Troutda le  
Formation has a  t h i ckness  of  about 400 f t  (120 m), a s  shown by logs  of w e l l s  
2S/lW-20dab, -30acc, and 2S/lE-19ccb ( t a b l e  6 ) .  Domestic w e l l s  t h a t  t a p  t h e  
Troutdale  Formation produce from 9 t o  40 ga l lmin  (0.56 t o  2.50 L / s ) ,  and w e l l s  
i n  t h e  b a s a l t  produce from 15  t o  250 gal /min ( 1  t o  16 ~ 1 s ) .  

The lowland n e a r  Wi l sonv i l l e  extends e a s t  of Wi l sonv i l l e  t o  t h e  f o o t h i l l s  
of Pe t e s  Mountain and i s  mapped a s  Wil lamette  S i l t  on  p l a t e  1. Here, a l luvium 
and s t r a t i f i e d  d e p o s i t s  of  t h e  Troutda le  Formation gene ra l ly  y i e l d  adequate 
volumes of water  f o r  domestic uses .  East  of Wi l sonv i l l e ,  t h e  Troutdale  For- 
mation has a  t h i ckness  of 350 t o  550 f t  (110 t o  170 m), a s  shown by t h e  l o g  of 
w e l l  3S/1~-16cad  ( t a b l e  6 ) .  Wells tapping  t h e  Trou tda l e  a t  depths o f  100 t o  
150 f t  (30 t o  46 m) can be expected t o  produce 15  t o  30 ga l lmin  (0.95 t o  2 
L/s ) .  Well 3S/1~-22bcb ( t a b l e  4 ) ,  d r i l l e d  t o  a  depth of 442 f t  (135 m) i n  t h e  
Troutda le  e a s t  of Wi lsonvi l le ,  r epo r t ed ly  produces 105 gal /min (7  L/s )  wi th  a  
s p e c i f i c  capac i ty  of 1.7 (ga l /min ) / f t  [0.35 ( ~ / s ) / m ] .  

Pe t e s  Mountain i s  a  southeas t - t rending  r i d g e  e a s t  of t h e  Wi l sonv i l l e  
sync l ine  and i s  unde r l a in  by t h e  Columbia River Basa l t  Group. Along t h e  
r i d g e ,  sp r ings  i s s u e  from t h e  rocks i n  many p l a c e s ,  and some provide  water  f o r  
domestic use.  Wells t h a t  t a p  shallow perched wa te r  bodies  i n  Pe tes  Mountain 
usua l ly  produce less than 10 gal lmin (0.6 L/S)  and a r e  n o t  dependable sources 
of water .  Therefore ,  t o  o b t a i n  adequate  water  f o r  even domestic supp l i e s ,  most 
we l l s  a r e  d r i l l e d  through seve ra l  water-bearing zones t o  depths  exceeding 500 
f t  (150 m). Water from most of t h e  deeper  w e l l s  occurs  under wa te r - t ab l e  con- 
d i t i o n s ,  and y i e l d s  of w e l l s  range from 30 t o  300 ga l lmin  (2  t o  20 L/S) 
( t a b l e  4).  I n  Pe t e s  Mountain, t h e  h i g h e s t  y i e l d i n g  w e l l  i s  3S /1~-4acc ,  which 



i s  1,000 f t  (305 m) deep, has  a y i e l d  of 300 gal /min (19 L/s ) ,  and a s p e c i f i c  
capac i ty  of  2.4 (ga l /min ) / f t  [0.50 ( ~ / s ) / m ] .  This  is  a community w e l l  and 
supp l i e s  water  f o r  20 homes. 

U n t i l  1969, t h e  upland between West Linn and Lake Oswego was one of  t h e  
most heav i ly  pumped p a r t s  of t h e  s tudy a rea .  Formerly, w e l l s  tapping t h e  
b a s a l t  underlying t h i s  upland were t h e  source of much of t h e  water  supply f o r  
Lake Oswego and West Linn. Because of heavy pumping, water  l e v e l s  of some of  
t h e  w e l l s  s t a r t e d  t o  dec l ine .  These d e c l i n i n g  wa te r  l e v e l s  and t h e  r e s u l t a n t  
decrease  i n  product ion n e c e s s i t a t e d  deepening many w e l l s  tapping  t h e  permeable 
zones of shal low b a s a l t  flows. A t  p resent  (1977), Lake Oswego and West Linn 
ob ta in  water  f o r  municipal  u s e s  from surface-water  sources  o u t s i d e  t h e  p r o j e c t  
a r ea .  Water l e v e l s  i n  w e l l s  i n  t h i s  l o c a l i t y  tend t o  recover  wi th  t h e  ces sa -  
t i o n  of heavy pumping, as shown by t h e  hydrograph of w e l l  2S /1~-2ccb  (formerly 
owned by t h e  c i t y  o f  Lake Oswego) ( f i g .  8 ) .  The water  l e v e l  i n  t h i s  w e l l  
dec l ined  about 3 f t  (0.9 m) per  year  from 1964 t o  1969. With t h e  c e s s a t i o n  of 
pumping during 1969, t h e  water  l e v e l  i n  t h e  w e l l  r o s e  about 25 f t  (8  m) and a t  
p re sen t  seems t o  be  s t a b i l i i e d ,  b u t  shows seasonal  f l u c t u a t i o n  of about  8 f t  
(2.4 m). According t o  Hart  and Newcomb (1965), t h e  water  l e v e l  i n  t h i s  w e l l  
was about 20 f t  (6 m) below land su r f ace  i n  1951. That t h e  water  l e v e l  of 
w e l l  2S/1~-2ccb  has  almost recovered t o  i t s  r epor t ed  l e v e l  o f  1951 i s  ind ica -  
t ed  by t h e  hydrograph of t h i s  w e l l  ( f i g .  8) .  The water  l e v e l s  of many o the r  
w e l l s  t h a t  have been pumping f o r  yea r s  show no long-term d e c l i n e .  Well 
2S/1~-21cab  ( see  t a b l e  4 ) ,  d r i l l e d  i n  1926, s u p p l i e s  water  f o r  48 f a m i l i e s  
and r e p o r t e d l y  has  shown no d e c l i n e  i n  water  l e v e l  and y i e l d  throughout t h e  
yea r s  . 

I n  c o n t r a s t  t o  wa te r  l e v e l s  i n  t h e  b a s a l t  a q u i f e r s ,  which i n  many p l aces  
show long-term d e c l i n e s ,  water  l e v e l s  i n  t h e  a l l u v i a l  and Troutda le  sediments 
show only seasonal  f l u c t u a t i o n s  and gene ra l ly  r e t u r n  t o  t h e i r  o r i g i n a l  l e v e l s .  

The q u a l i t y  of water  from most w e l l s  i n  t h e  e a s t - s i d e  subarea i s  gener- 
a l l y  good f o r  most uses .  However, i n  a r e a s  of heavy pumping, which causes  a 
s u b s t a n t i a l  lowering of water  l e v e l s ,  some deep w e l l s  t h a t  t a p  t h e  b a s a l t  a t  
depth beneath t h e  r e g i o n a l  water  t a b l e  tend t o  have a h igher  p ropor t ion  of 
d i sso lved  c o n s t i t u e n t s ,  such a s  ch lo r ide .  I n  some p l aces ,  water  from t h e  
Troutda le  Formation con ta ins  ob jec t ionab le  concen t r a t ions  of i ron .  

OUTLOOK FOR THE FUTURE 

Ground water  f o r  domestic u s e  i s  gene ra l ly  a v a i i a b ? e  throughout t h e  
Newberg a r e a ,  bu t  t h e  volume of water t h a t  can be developed v a r i e s  cons ider -  
a b l y  from p lace  t o  p lace .  Many w e l l s  t h a t  t a p  t h e  marine sedimentary rocks  
and t h e  Tillamook Volcanics i n  t h e  western p a r t  of t h e  a r e a  have been aban- 
doned because of i n s u f f i c i e n t  water  and, i n  some c a s e s ,  because of undes i r ab le  
q u a l i t y .  However, a t  most p l aces ,  q u a n t i t i e s  of water  f o r  domestic and s tock  
s u p p l i e s  can  gene ra l ly  be developed from w e l l s  t h a t  t a p  t h e s e  rocks.  

I n  t h e  wes t -s ide  subarea,  p a r t i c u l a r l y  near  t h e  towns of Yamhill and 
Car l ton ,  adequate  ground-water supp l i e s  a r e  no t  r e a d i l y  ob ta inab le ,  and, 
t h e r e f o r e ,  surface-water  s u p p l i e s  a r e  being used. It i s  expected t h a t  i n  t h e  
f u t u r e  surface-water  f a c i l i t i e s  i n  t h i s  p a r t  of t h e  a r e a  w i l l  be expanded. 



In most of the Newberg area, the alluvium and the Troutdale Formation are 
too thin to store large volumes of water. However, wells tapping the Trout- 
dale Formation produce adequate water for most domestic uses. Small to moder- 
ate quantities of additional water can be developed from the Troutdale For- 
mation east of Wilsonville and locally south and west of Newberg, where the 
formation is known to yield as much as 100 gal/min (6 L/S) to wells. The 
water levels in wells in the Troutdale generally do not change from year to 
year because local pumping does not exceed the rate at which the formation is 
recharged. 

Additional water is available from the Columbia River Basalt .Group, and 
this aquifer can be expected to be more fully developed in the future. Where 
pumping is heavy, as near Wilsonville and Sherwood, most wells produce water 
from several interflow zones of high permeability that occur below the 
regional water table. Elsewhere, many domestic wells may produce water from 
poorly permeable interflow zones or from isolated aquifers of limited extent 
containing perched watser above the regional water table. 

In localities of heavy pumping, the continued increasing withdrawal of 
ground water from the Columbia River Basalt Group has resulted in local over- 
development and a decline in water levels. Since about 1962, the water levels 
have declined in the Damsch State Hospital and Sherwood localities. In the 
Dammasch locality, water levels are declining about 1 ft (0.3 m) per year. 
Elsewhere, declines have been insignificant, and little change has been ob- 
served in either water levels or volumes of water obtainable from domestic 
wells. 

Water levels in a few wells that tap the basalt have been observed for 
10 to 12 years; however, a more complete network of observation wells is 
needed. An expanded network maintained on a continuing basis would (1) help 
to define more accurately the seasonal fluctuations of water levels, (2) 
provide data for relating water-level changes to pumping, and (3) give early 
warning of any possible overdraft from the aquifer. Quality of water from 
wells also should be monitored because of the known history of mineralization 
that has accompanied heavy pumping and lowered water levels in some parts of 
the area. 

Although the Columbia River Basalt Group includes many water-bearing 
zones below the regional water table, the group acts as a single reservoir 
system. Excessive pumping from any of the water-bearing zones in any part of 
the area will eventually lower the water levels and the productivity of 
basalt wells in other parts of the area. That this eventuality is possible is 
suggested by the history of ground-water development in the Cooper Mountain- 
Bull Mountain area, north of the Newberg study area. 

The Cooper Mountain-Bull Mountain area is geologically and hydrologically 
similar to the Chehalem Mountains and east-side subareas of the Newberg study 
area. However, the Cooper Mountain-Bull Mountain area has a larger population 
than the Newberg area, and pumping from the Columbia River Basalt Group in- 
creased rapidly in the 1960's. This resulted in excessive declines in water 
levels in the basalt, reduction in well capacities, and the necessity to 
deepen many domestic wells 50 to 100 ft (15 to 30 m). To stabilize water 



l eve l s  and t o  prevent fu r ther  depletion of the  ba sa l t  aquifers ,  the  Cooper 
Mountain-Bull Mountain area was declared a c r i t i c a l  ground-water area by the  
Oregon S t a t e  Engineer (now Oregon Water Resources Department) i n  1974, and 
r e s t r i c t i ons  were placed on pumping and construction of new wells .  

With a monitoring program, a s  previously described, t o  determine changes 
i n  water l eve l s  and chemical qual i ty ,  i t  should be possible t o  detect  problems 
a s  they develop and t o  take necessary s teps  t o  avoid overdraft  of the  ba sa l t  
aquifer  i n  the  Newberg study area. 

Studies should be made on the  economic f e a s i b i l i t y  of a r t i f i c i a l  recharge 
of the  basa l t  aquifers.  As previously noted, only a small volume of t h e  
annual p rec ip i ta t ion  recharges these  aquifers ;  t he  r e s t  i s  l o s t  mostly through 
overland runoff t o  streams. Much of the  p rec ip i ta t ion  t ha t  i s  now l o s t  could 
be u t i l i z e d  t o  replenish these aquifers.  The technical  f e a s i b i l i t y  of a r t i -  
f i c i a l l y  recharging basa l t  aquifers  was demonstrated by Foxworthy and Bryant 
(1967) and Foxworthy (1970). 

Additional water supplies can be obtained from surface-water sources, 
such as the  Willamette River, t o  supply heavy concentrations of population 
within the  area.  The u t i l i z a t i o n  of a l l  avai lable  ground- and surface-water 
resources w i l l  ensure dependable water supplies f o r  the  fu ture  and allow con- 
tinued economic growth without depletion of the  ba sa l t  aquifers .  

GROUND -WATER DATA 

Data summarized i n  t ab l e  4 a r e  representa t ive  of ground-water da t a  col-  
lected i n  the  study a rea  during t h i s  investigation.  Information i n  t h e  well- 
records t ab l e  ( t ab le  4) was obtained from repor ts  compiled by well  d r i l l e r s ,  
from well  owners and operators,  and from f i e l d  data  col lected during t h i s  
study. 

Table 5 contains records of e ight  springs t ha t  a r e  f a i r l y  representa t ive  
of the  many springs i n  the  upland pa r t s  of t he  area. The locat ions  of wells  
and springs l i s t e d  i n  t he  t ab l e s  a r e  shown on p l a t e  2. 

Table 6 contains l i t ho log i c  logs of representa t ive  wel ls  d r i l l e d  i n  the 
study area.  Nearly a l l  t he  logs were obtained from d r i l l e r s '  r epor t s  sub- 
mitted t o  the  Oregon Water Resources Department. The repor t s  were edi ted f o r  
consistency of terminology. 

Additional unpublished ground-water data ,  including wel l  r epor t s  and 
ground-water-level records a r e  on f i l e  i n  the  o f f i c e s  of t h e  Oregon Water Re- 
sources Department, Salem, Oreg., and the  U.S. Geological Survey, Portland, 
Oreg. 



WELL- AND SPRING-NUMBERING SYSTEM 

Designations of w e l l s  discussed i n  t h i s  r epor t  a r e  based on the  o f f i c i a l  
system f o r  rectangular  subdivision of public lands. The wel l  number indicates  
the  locat ion of t h e  we l l  o r  t e s t  hole  by township, range, sec t ion ,  and i t s  
posi t ion  wi th in  t h e  sec t ion.  This method of we l l  numbering i s  i l l u s t r a t e d  i n  
f igure  9. The f i r s t  numeral ind ica tes  t h e  township; t h e  second, t h e  range; 
and t h e  t h i r d ,  the  s e c t i o n  i n  which t h e  wel l  i s  located. The l e t t e r s  follow- 
ing the  sec t ion number loca te  the  we l l  wi th in  the  sec t ion.  The f i r s t  l e t t e r  
denotes the  quar ter  s e c t i o n  (160 ac res ,  o r  0.95 krn2); t h e  second, the  
quarter-quarter  sec t ion (40 ac res ,  o r  0.16 km ) ;  and t h e  t h i r d ,  t h e  quarter-  
quarter-quarter  sec t ion  (10 ac res ,  o r  0.04 km2). For example, we l l  
2S/4W-16cdc i s  i n  SW4,SEkSWk sec. 16, T.  2 S . ,  R. 4 W .  Where two o r  more wel ls  
a r e  i n  t h e  same 10-acre (0.04 km2) subdivision,  s e r i a l  numbers a r e  added a f t e r  
t h e  t h i r d  l e t t e r .  A spr ing i s  i d e n t i f i e d  by t h e  add i t ion  of an "s" a f t e r  the  
f i n a l  l e t t e r .  

Figure 9.-Well- and spring-numbering system. 
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HYDROLOGIC DATA 



Date  of  
c o l -  

l e c t i o n  
o r  a n a l -  
ys is  

-22ccdZ1 Tcr 

-27ccd Tcr 

-32bdb1 Tcr 

2S12W-5dcb T c r  

-13ccd Tcr  

-23bbd Tcr  

% 2S13W-13abd Tcr 

-14bac Tcr 

-15bbd I T c r  

-2lcdb Tm 

-27aaa Tcr 

-3 lacb Tm 

-34aca Tm 

2Sl4:r-4ccd TIO 

- 6 d c a d 1  Tm 

-14bad Tm 

-18cdd Tev 

-23cc TIO 

-29dbd Tm 

2SI5W-29cdas Tev 

-31bba Tev 

2 ~ / 1 ~ - 2 c e & '  T c r  

Table  2.--Chemical a n a l y s e s  of w a t e r  i n  t h e  Newberg area 

[Analyses by t h e  U.S. Geologica l  Survey u n l e s s  o t h e r w i s e  noted]  

Temper- 

9.0 48 

- -  - -  

12.5 54 

s e e  f o o t n o t e s  a t  end of  t a b l e .  
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Table 3.--Sources and significance of common chemical constituents of water 

-- 

Constituent 

-- - 
Recom- 
mended 

limits for 
drinki 
water3 
(mg/L) 

Silica (Si02) scale in pipes used in zeolite-type 
in the area. water softeners and in boilers. 

about 0.3 mg/L may stain laundry and 
present in most rocks in utensils. Larger quantities may color and 
the area. impart objectionable taste to water. 

Principal sources 

Manganese (Mn) i -05 I Manganese-bearing minerals Same objectionable features as iron. Causes 
dark-brown or black stain. 

Significance with respect to use 

Calcium (Ca) and 
magnesium (Mg). 

Sodium (Na) and 
potassium (K). 

Bicarbonate (HC03) 
and carbonate 

causes of hardness and the major con- 
stituents in scale deposits. 

Large amounts in combination with chloride may 
give water a salty taste. Excessive amounts 
of sodium may reduce soil permeability and 
limit use of water for irrigation. Potassium 
is essential for proper plant nutrition. 

- - All carbonate minerals in the In combination with calcium or magnesium, 
presence of carbon dioxide causes carbonate hardness resulting in the 
that is especially abundant deposit of boiler scale when used with hot- 
in soil and atmosphere. water facilities. 

Sulfate (SO4) I 250 

Gypsum, iron sulfides, and 1 Sulfates of calcium and magnesium form hard 
other sulfur compounds. 
Also camnonly present in 
many industrial wastes. 

Chloride (Cl) 

scale and are cathartic and unpleasant to 
taste. 

Fluoride (F) 

Nitrate (NOg) + 
nitrite (NO2), 
as N). 

250 1 Chloride salts, largely NaC1, 
in the consolidated rocks 

212.0 Occurs in trace amounts in 
many soils and rocks. 

Phosphate (P) I 

In high concentrations imparts salty taste and 
may accelerate corrosion in pipes and other 

Optimum concentrations tend to reduce decay of 
children's teeth; concentrations greater than 
several milligrams per liter may cause 
mottling of the enamel of the teeth. 

Arsenic (As) --Y 

of marine origin. 
jfixtures- 

I Decayed organic matter, sew- age, and nitrates in soil. 

Dissolved from soils and 
rocks in the area. Also 
found in soaps and 
detergents. 

Occurs naturally in water in 
varying concentrations. 

- - - - - - - - - - 

Values substantially higher than local average 1 may suggest pollution. An excess of 10 mg/L 
in drinking water may cause methemoglobinemia, 
the so-called "blue-baby" disease in infants. 

Phosphate is essential to all foms of life. 
In certain forms, phosphates can interfere 
with coagulation processes at water-treatment 
plants. 

I 

Prolonged consumption of water containing an 
excessive amount of arsenic may cause chronic / poisoning. 

Boron (B) 

1/ Recommended limits by Rational Academy of Sciences and National Academy of Engineering (1973). - 
Exceptions are arsenic, fluoride, and nitrate, for which limits are set by the Environmental Protection Agency 
(1975). 

Occurs in trace amounts in 
some of the rocks in the 
area. 

2/  Recommended values based on average maximum daily air temperature in a given area. - 

3 7 

Essential in small amounts for proper plant 
nutrition. Unsuitable in concentrations of 
more than 4 mg/L for even the most tolerant 
crops. 



Table 6.--Records of representative wells 

T. 2 S., R. 1 W. 

Well number: Sec page U; for description af well-nmbering system. Well performance: Yield in gallons per minii~c, and drovdm in feer below non- 
Type of well: 3g, dug; or, drilled. discharging water Ic\,el, reporrcd by wner, operator. driller, or pump 
Finish: B, open battw (not perforated or screened): P, vrforated; Sc, screened. compsny. 
Altitude: Alt~tude of land surf tcc  at well, in feet abwe mean sea level, inter- Use: 0, dwrslic; In, industrial; IT, irrigation; PS, public supply; S, stock; 

polaicd iron ~opographic naps.  U, unused. 
Water level: Oepths ro voter brim land surface given In feet and decimals were measured by the  R-rks: Ca, chcmical analysis of water in table 2 : H, hydroeraph in report; 

Ceolqlcal Survey; those in wtlole feet vcrQ reporrcd by others or estimated. L, driller's log of well in table 6 ; P, B, or At, prrmped, balled, or air 
Specific conductnnco of water: Field dttetminorion, in micrmhoa pcr centimeter at 2SDC. rested for the indicated nmber of hours, vhen drawdm ma measured. 
Type of p q :  C, cenrrifuual; ?, jet; N, none: F, piston; S. submersib:a; T. Rcmrks an adequacy, dependabllicy, and general quality are reparred by 

torbinc; hp, horsepwer. owners, tenants. driller*, or othmrs. - 

Tigard School 
DISC. 23T 

Bayd Carr 

Warer level Well 
perfomnca 

Alcl- Peer 
Remarks 

Richard Cox 

W. D. Dendurent 

Well 
number 

J. E. Van Nortwtck 

H a r d  Marcine 

Depch 
of 

caming 
(feet) 

Dvner 

E.  F. Robinson 

James Larsen 

Yo~hio Hasuike 

J e e s  Haluike 

E. C. Schlickting 

W. F. Dictman 

D. W. parr 

Mr. Anderson 

Finish 
Type 
of 

well 

Water-bearing zone(s) 

travel 

Sand 

Ea(1a1c 

Year 
cam- 
pleted 

D~pth 
of 
well 
(Lcec) 

Depth 
to top 
(feet) 

Clay and basalt 
Basalt 

Sand and gravel 

Dlamrf sr 
of 

well 
(inches) 

Basalc 

do 

do 

do 

do 

-- 

Basalt 

do 

do 

Clay end sand 

Thick- 
nesn 
(feet) 

H. 

B 2 hr. 

Character 
of marerial 

B 4 hr. L. Yell flovs 
-11 voltrme of varer. 
Ras wacar softener. 

At 2 hr. Well flws 
small volume of water. 

At 2 hr. 

B, L, Ca. Elms lk 
gallmin. 

B l hr. 

P 2 hr. 

. - Ir H. 

35 D B 1 hr. 

16 D B 2 hr. 

365 1 S 1 Ac 2 hr, L. 

235 ( U 1 B 2 hr. Well deepened 
from 78 f t .  



22ccd 1 Conxco, Inc. I Dr 

22cdc I Porc land  Conerere Dr 
P ipe  Produccs Co. 

I 

23bdb C. A. Savage Co. Or I i 
I 

25ccb 1 W. D. B r i s h t  

c 

26dca C h a r l e s  ]!off I 
I 

Tigard Sand h 

3 l a b a  C i t y  of Sherwood Dr 

3ldbd  C. S. Kennerly Dr 

32aan ( D. C. Cochran l D r  
32bda 1 C i t y  o f  Shemood I L  

Wate r -bea r ing  =one($) Water l e v e l  We1 1  
Depth Diameter Depth Spec i f  ic per fo rnnnc ,  

Depch Th ick-  A 1 ~ i -  Feet conduc t -  Typc YIeld Draw- 
F i n i s h  ro cop ness Character rude  b c l w  Datc .nee oi pump ( g a l /  d w n  Use Remarks 

( f e e t )  ( f e c t )  of m t c r i s l  ( f e e t )  datum O E  Y ~ L C ~  and hp mln) ( f e e t )  

1974 248 

1965 1 7 0  

1968 458 14 

-. LOO 6 

1970 95 6 

1946 339 12 

1923 347 8 

AC 2 h r .  L ,  Ca. 

P 18 h r .  

B 1 h r .  Well  noc used 
brcnulre of poor -q i i a l l ty  
wa te r .  

B 2 h r .  

P 5 h r ,  L. Well  o r i g i n a l 1 7  
d r i l l e d  t o  238 f r  i n  1964.  

3 h r .  

B 1 h r .  

P 2 h r .  

P 4 h r .  L. Ca. 

P 58 hr. Dsed t o  i r r l p a c e  
20 acres. 

P 2 h r .  

B 3 h r .  

P 4  1,r. 

P 2  h r ,  L. 

B 1 h r .  Vater sbpp ly  for 
t r a i l e r  courc. 

P 4 hr .  

H. 

P 2  h r .  

P ,  H. 

P, Ca.  
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T. 2 S . ,  R. 2 I<.--Conrfnucd 

Deprh 
We11 

e r  ':? 1 -Ed 2 1  number 
well  p l e r e d  ( f e e t )  

20baa V. B. Ogden -I--- 
AC 1 hr .  O r i g i n a l l y  d r i l l e d  

co 230 f t  i n  1969. 

B 1 h r .  

Diameter 

1 
( inches )  

20bac Laurence  Hayes 

2Odcb B. n. Welcre l  

D P 2 h r .  

D At 1 h r .  

D B l h r .  

U P 2 h r .  

D A t  2 h r .  

D B Z h r . L , C a .  

D B l h r .  

Ir P 6 hr. 

D B % hr .  O r i g i n a l l y  d r i l l e d  
to 175 ft; deepened i n  
1964. 

D P l h r .  

D P 2 h r ,  L. 

D At 1 br. 

D B 1 h r .  'Jater  r e p o r t e d l y  
h igh  i n  i r o n .  

D P 2 h r .  

D B 2 h r .  

Deprh 
of 

casing 
( f e e t )  

2 l b a a  / C. P. T a y l o r  

M. A. H o l z ~ g e l  

D. R. Brush 

F i n i s h  

26 Clay 
15  Basa lc  

R. Brunhaver 

Howard Gi l l insham 

Guy Shafe r  

D. C .  Edy 

W a t e r - b e a r ~ n g  ronc(s) 

Depth Th ick-  
t o  t a p  1 ness 1 C h a r a c t e r  - 
( f e e t )  ( € e r r )  of m r e r i a l  

27cdd R. L. Jones 

27dcb Frank Koby 

28ada J. G. O l i v e r  

29bca R. M. S c h u l t z  

29dbd Chuck Car r ingcon  

29ddc E. P. :<c.Xurtry 

30adb E.  B. Smith 

D Ac 1C h r .  

D A t l h r .  

D B l h r .  

D At 2 h r ,  L 

h l t l -  
t u d r  
( feet)  

30cad Ocho 'deaver 

Water l e v e l  
S p e c i f i c  
conduc t -  

ance 
o f  wa te r  

Fee t  
below 
datum 

Data 
Type 

of pump 
and hp 

w e l l  
performance 

Use 
Yle ld  
( g a l l  
min) 

Rem r k s  
Draw- 
down 
( f e e t )  



T. 2 S., R. 2 U.--Continued 

Y e 1  I 
nusbcr 

- 

T. 2 s., R. 3 W. 

h e r  

ladd 

ldad 

Type 
of 

well 

C. J. L e i f e m n  

Richard Ggger 

2ddd 

3dcc 

4ddb 

D. A. Barnes 

J. W. Lulich 

Mark Walker 

Year 
corn- 

pletcd 

Depth 
of 

well 
( i e e t )  

Diameter 
o! 

well 
(inches) 

Dcpth 
of 

c a s i n l  
([.PC) 

Finish 
Altl- 
tudr 
(fecr) 

Water-hearing zone(*) 

Deprh 
to top 
(feet) 

Water level 

Thlck- 
ncss 

( t e r t )  

Ferr 
below 
datum 

Specific 
conduct- 

ance 
of water 

Charactpr 
of m t r r i a l  

Dare 
Type 
of pump 
and ltp 

U+l I 
per? orMnce 

Use 
Y l t  l d  
(gal! 
-in) 

Remarks 
Orau- 
d m  
(feet) 
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Table &.--Records of reprcdentrtivs vclIs--Continued 



Table &.--Records of representative wells--Continued 

Use R ~ m r k r  

Well 
performance S p e c t f  I c  

caoducr- 
rnce 

ol vatcr 

Yia.lc! 
(gall 
o l n )  

Type 
of pump 

and hp 

A l ~ i -  
r u d e  
( f r r t )  

Draw- 
d w n  
( f e e t )  

DLanerer 
o i  

well 
( i n c h e s )  

Ucll 
n u h e r  h n e r  

W m r r r  l e v e l  
Depth 

o f  
casing 
( f e e t )  

Depth 
o f  

well 
(Leer)  

T y p e  
o f  

well 

F e e t  
t.clov 
darun 

Year 
corn- 

p l c t e d  
Date 

- 

F l n l s h  

Wster -beer ing  zone(.) 

Depth 
co t op  
( f e e t )  

Thick- 
ness 

( f e e t )  
Character 

o f  mrcrlal 
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Table &.--Records of representative uells--Continued 

.P T. 2 S . ,  R .  1 E. 
m 

Yell 
number 

Clty of Lake O w e g o  

Harylhurst College 

h e r  

Convent of the 
Holy H a m s  

Glemorrie Co- 
operative Dist. 

Type 
of 

well 

T. C. Achilles 

Lake Ridge Senior 
t!igh School 

do 

Ycrr 
com- 

pleted 

-- .. do 488 389 6-26-69 -- 190 111 PS P 10 hr. 

-- 1 - 1 do 1 695 1,. 1 3- 2-76 1 2 1 I 195 1 100 1 PS l p  16 hr, L, Ca. 

Oepch 
of 

vrll 
( f e e t )  

D~amcccr 
of 

well 
(inches) 

Depth 
of 

casing 
(feet) 

F i n i s h  
Alri- 
rude 
(fcur) 

Uater-bearing ronecs) 

Depth 
ro top 
(feet) 

-. 
Water level 

Specific 
conducr- 

ance 
oE water 

Fecc 
b e l w  
datum 

Thick- 
ness 
(frcr) 

Date Character 
of rr~cerial 

Type 
of pump 
and hp 

Use R C M ~ ~ S  

we11 
performnce 

Yirld 
(&all 
nin)  

Draw- 
doun 
(feet) 



Table 4.--Records of rcpreacntstive walls--Continued 

T. 2 S., 8.  1 E.--Continued 

'licror Colander 

UrlI 
ovnbsr 

Meridian Park 
Hospital 

Ovncr 

E. V. Stevens 

Type 
of 
-ell 

Rivergrove Yarer 
Dist. 

Mike h a  

Stmffurd School 

Dal* Y d i ~ r  

Mossy Brae Water 
Dist. 

Y e a r  
con- 
plered 

Renarks 

- 
Type 
of pump 
and hp 

George R o a m n  

T. L. Bunch 

A. C. Bock 

H. E. McFarland 

Carl Trrpp 

do 

Orville Davis 

1. A .  Belcz 

E. A. Volberding 

J. C. Bingaman 

1. H. Gerov 

Depth 
of  
well 
(feet) 

178 

LO 

393 

585 

143 

-. 

431 

ion 

444 

30 

23 

6 3 

-- 

-- 

-- 

I9 

171 

28 

58 

20 

46 

29 

LO 

70 

bO 

Use 

Yell 
performance 

P 2 h r .  L. 

Diameter 
of 

well 
(Inchr.) 

Yield 
(gall 
mtn) 

P l hr. 
I 

DO. 

P 7 hr. 

Draw- 
doun 
(feet) 

B 2 hr. 

Depth 
of 

casing 
(feet) 

P 2 hr. 

B 1 h r .  Yell deepened 
from 200 ft. 

B 2 hr. 

P 8 hr. L. Ca. Kater 
supply far 33 families. 

Fin~oh 

Ca. Uacer supp ly  for 48 
fmllres. 

P. 

At 1 hr. Originally 
drilled KO 180 ft. 

P 1 h r .  

B 2 hr .  

B 1 hr, L. 

B 1 h r .  

At 1 hr. 

B l hr. 

P 1 hr. 

At 2 hr. 

B 2 hr. 

B 211 hr. 

Spcciflc 
c o n d u c t -  
ance 

of  uarer  

Alti- 
rude 
(feet) 

Uarcr-bearing zone(s) 

Drprh 
r o  cop 
( f e e t )  

Uarer level 

Thlck- 
ner. 
(feet) 

Feet 
belov 
datum 

Character 
of mterial 

h r c  



Table &.--Records of representative wells--Continued 
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Tabla 4.--Kecorda of representative wells--Continued 

-- 205 5.60 3-26-76 

Basalt 200 50 6-28-66 

do 210 67 10-13-71 

do 235 68 6-12-68 

Sand and gravel 220 66.88 3-30-76 

do 180 34 5- 8-68 

Gravel 170 23 3-23-b2 
Sand and  ravel 

do 

Gravel and sand 

Basalt 

do 
do 

do 
do 
do 

do 

do 

T. 3 S., R. 1 b!.--Contimed 

P 8 hr. 

Remit6 

Sp.ci€fc 
conducr- 

a n u c  
of ,darer 

P 1 hr. 

B 2 hr. L. 

B 2 h r .  

P 12 h r .  

Type 
ol pump 
and hp 

Use 
A I c I -  
tude 
(fcct) 

Web 1 
nllmber 

Ucll 
performance 

P 8 hr. Supplies 112 
patrons at mobile court. 

Water-brarlng zone(s) 

Yirld 
(gal/ 
nin) 

P 2 hr, L. 

h e r  

Water level 

Ocpth 
co cop 
( feet)  

Draw- 
d w n  
( t r r c )  

P 3 hr. 

Ferc 
below 
datum 

B 3 h r .  

Dare 
Thick- 
ness 
(feet) 

A t  2 hr. 

Type 
ot  

w e l l  
Character 

of mrcrlal 

P 2 h r .  

P 26 h r ,  L, Ca, H. 

Year 
corn- 

plcted 

B l h r .  

B. 

P 24 hr. I, Ca, H. 

Depth 
of 

well 
(frcc) 

B 1 hr. 

Drpch 
o l 

casiq 
(leer) 

Diameter 
o t 

ucll 
(inches) 

Fin lsh  
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Table  &.--Records of r e p r e s e n t a t i v e  wells--Continued 

- 
8bdd 

9abe 

9aca 

9bdd 

9cda 

lOdaa 

lOdbb 

l l a c a  

L A  A 

I l b l C  

l lddb 

1Zacb 

12bnb 

12ded 

13bda 

llibcb 

lhbcc 

15cab 

15cba 

15cda 

16aaa 

16aab 

( Jim DeYoung 

William Krause 

Lyle Lookabill  

Lloyd Naez 

Chehr ls l  Kmnta in  
W a m r  Co. 

Type 
of 

well 

U r l l  
r.umhrr 

F. ri. Beringer 

Oscar Xuhueller 

U.  0. Pannier 

Q. U. Beringer 

A. E. Knudsen 

C. H. G K L G ~  

Year 
com- 

p le ted  
Owner 

P ~ L I I  Cramr  

C. V. Slayrer  

John Halley 

Harry Por ter  

John Reshak 

A l t i -  
tudr  
(feet) 

1 J. J. Fortune 

Depth 
of 

well 
( l e e r )  

B 1 h r ,  L .  

Ac 1 hr .  

Do. 

Da. 

B 1 hr. 

Type 
of pump 

and hp 

Dismrtcr 
of  

w.11 
( inches)  

Speci f ic  
conducr- 

snce 
o f  water 

Water Level 

250 

420 

420 

345 

250 

520 

590 

460 

600 

320 

'rho 

260 

1,100 

1, 119 

515 

540 

190 

160 

300 

190 

210 

? 1 h r ,  L. Well s u p p l i e ~  
vncer  for  17 homes. 

Fintsh 

Depth 
of 

cas ing  
( i c r t )  

Feet 
below 
derum 

R. 2 U.--Continued 

S h ~ l a  

Basalc 

do 

do 

Shale 

Basalc 
do 
do 

do 

do 
do 
do 

do 

-- 
~ s a l t  

do 

do 

do 
do 

do 

do 

do 

do 

-. 

F a s a l t  

do 

T. 3 S . ,  

M l hr. 

B 1 hr. 

Date 

v 

95 

100 

175 

107 

185 

$2 
90 

P 2 h r .  

Water-bearing rone(s )  Well 
pcrfo-nec 

5 

-- 
-- 
15 

20 

13 -- 

kc 1 hr .  

Use 
Depth Thick- 
to top ness 
( f e e t )  (feet) 

Yield 
( g a l l  
min) 

At 1 h r ,  L, Ca. 

Remarks Character 
of m c e r i e l  

Draw- 
d m  
( f e e l )  

152 1 8 

140 -- 
265 1 7 
272 13 

B 1 h r .  lVrll equipped w i t h  
water aofrener and i r o n  
f i l c e r .  

305 

167 

-- 

320 

86 

-- 
162 
379 

-- 
418 

65 

87 

.- 

87 

105 

At 2 hhr. 

10 

13 

-- 
-- 
-- 

-- 
- 
9 

-- 
-- 
-- 

- -  

-- 
-- 

40 

B f hr.  

B 5 hr .  This conmunicy wel l  
s u p p l i e s  water  co five 
f a m i l i e s ;  water reporred 
t o  be h igh  i n  i ron .  
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Table 4.--Records of representecive wellr--Continued 

T. 3 S., R. 2 W.--Continued 

Depth Diameter Depth 
We1 I Type Year of of of Depth Thick- Alti- Feec 

nu&er h e r  of con- well well casing Finish ro top ness Characrer 
well plered ( feec)  (lochcs) (feat) (feet) (feet) of material (feet) datum 

R. D. Moffect 

Jack Dombek 

Xark Clement 

Pemrks 

Robert Baker 

J. E. Bryson 

6. L. scout 

William Nottlay 

Publisher Papa Co. 

Bill Souchvood 

Kmneth Yeathorlg 

Richard Gillson 

Waldo B r m  

Glen Tolscead 

C. M. Bishop, Jr. 

James Bzyson Dr -- 
C. B. Molton Dr 1962 

Harry Vaughn Dr 1973 

Raym~nd Wood Dr 1971 

Basalt 

do 

do 

do 

do 

do 

CIayscme 

S m d  and ailt 

S ~ l t  and rand 

S.md and clay 

do 

Sand and sllc 

Gravel 
Sandbtone 

Sand and clay 

Sand 

Sand and clay 

Sand 

Basalt 

-- 
- - 

BasalC 

do 

P 2 hr. 

At 1 hr. 

Do. 

P 2 hr, L, Ca. 

B 2 hr. 

P 1 hr. 

Ac 1 hr. L'ell reported co 
have inadequate yield. 

B 1 hr. Water reported to 
be high in iron content. 
Well has water softener. 

B 1 hr. There are rn other 
wells at this location. 

P 72 hr. Vull cqutpped 
vlth water softener. 

B i hr. rkll is gravel 
packed. 

B 1 hr. 

P 6 hr. L. 

B 2 hr. 

P 6 hr. L. 

Wacer reported to be high 
in iron coneenc. 

Ca. 

P. Well supplies water for 
several residences 
(10,000-gallon holding 
tank). 

At 1 hr. 

P 2 hr.  
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Table 4.--Records of representa t ive  vclls--Continued 

T .  3 S., R. 3 W.--Continmd 

l l c a b  Steve  Schmidt 

- I 

Well 
nurnbrr 

15eda 

16bcd 

l6ddb 

17bda 

19dbc 

Zlcdc 

22cbd 

23bbd 

23cba 

24bbb 

25adb 

26ace 

Ovner 

John Jacobson 

Earl Davis 

Lawence Baker 

Earl G i l l i s  

John Lagnsse 

W. C.  layea 

Veloa Schulenberg 

Melvin Phipps 

Douglas Umfleet 

Type 
of 

well 

John Schavorrcn 

Mr. L i c t l a  

Elber r  Olda 

Porn Haugen 

Stanford Lsvehlin 

Lcs Haight 

h'. L. Harvey 

Brad Briggs 

Donald Gunnel1 

Year 
com- 

p l e t e d  

Diarrrrcr 
o f  

wel l  
( inches)  

MT. Watson 

Ci ty  of Dundee 

Depth 
of 

well  
(Earr) 

- -  Sandstone I I l Z 0  

Depch 
of 

cas ing  
( i c c t )  

Uacer-bearing zani(s) 

-- 168 

Sandstone 160 

do 140 

Basa l t  210 
do 

Sandstone 220 
Shale 

do 

Basa l t  320 

A l t i -  
rvdc 
( f e e t )  

F in ish  
Depth 
ro top  
( f e e t )  

-- Shalc  260 

-- Sandstone 315 

-- Basal t  810 

-- do 970 

-- do 320 

Thick- 
ness Character 

(Eeec) of r a t e r i a l  

Clayscone 680 
Sandstone 

Clay and s h a l e  180 

50 Shale 

7 Clay 
7 Basa l t  

At 1 h r .  Reported t o  have 
more wncer a t  35 f t .  Dvner 
plans  t o  p e r f o r a t e  a t  t h i s  
i n t e r v a l .  

Specif Ic 
conducr- 

ance 
of water 

Type 
of pump 

and hp 

Water l w e l  

At 1% h r .  

Feet 
b c l w  
datum 

B 96 h r .  

Date 

B 1 hr.  

wel l  
performance 

At. 

At 1 h r .  

P 2 hr .  

B 1 hr. 

Use 
Yicld 
(ga l /  
min) 

DO. 

Revarks 
Draw- 
d a m  
( f e e t )  

At 1 hr.  

B 1 hr .  

P 5 iir. 

At 1 h r .  Well deepened 
frw 285 ft. 

At 1 hr .  

DO. 

Ac 1 h r ,  L ,  Ca. 

Ac 1 hr .  

0 

D 

D 

PS 

PS 

DO. 

B l h r .  

P l h r .  

P , L , C a , H .  

P 4 h r .  
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Depth Diameter Depth 
Well 1 Tvoe 1 Year 1 of I of 1 af  1 

number 

16dda J. V. Chandler 

8aac 

8cbd 

9dba 

lOaba 

lOdbb 

l2bbc 

l3bcd 

h e r  

Robert VanDyke 

F i d e l  Bros. 

Roben Chaffee 

Charles LauChlin 

Kauri myor 

Larry H m c r  

E. L. Wright 

18aaa 

l8bdc 

m l9cdc 

22dccl 

o f  
well 

C. 6. Swam 

Chuck Fins tar  

Austin Warner 

J. V. Park 

thadd 

24baa 

24bac 

25cdb 

26cda 

27ccz 

27dad 

3Oacc2 W. R. Coleman 

George Sterner  

Jess Roc 

Hark m y o r  

Ernest Jerns tedt  

Leonard Jermetedc 

L. f .  Ritcer  

Larry Pekkola 

28ddc 

corn- 
p l e t e d  

P. R. Thornfeldc 

Uacer-bearlnr z o n e ( ~ )  

D e n ~ h  1 Thick- 1 

B.  Well deepened severa l  
c i n e s  t o  ubra in  -ore water .  

A ~ c L -  
well 

( f e e t )  
F ~ n i s h  

B 1 hr. 

Do. 

Do. 

well 
( inches)  

t o  t o p  
( fee[ )  

8. Water repor ted  t o  be 
ver, s a l t s .  

cas ink  
( [ ra t )  

P 5 h r .  

At 1 h r .  

ness 
( f e a c )  

B 1 hr .  h second wel l  a t  
t h i s  locacian i s  152 f t  
deep and repor ted  y i e l d  
is 3t g a l l n i n .  

Il 1 h r .  

At 1 h r .  

Charac te r  
of nncer ia l  

B 1 h r .  

6 2 h r ,  L 

tude below Dace ance of pump (call d m  Use 
( f r e t )  datum of u a t r r  and hp m i n )  ( f e e t )  

P 1% h r .  

B 1 hr .  

P 1 h r .  Well used t o  i r r i -  
gate lam and garden. 
Uacer reporced t o  be 
brackish .  

B 1 h r ,  L 

Ac 1 h r .  

B 1 hr .  A 368-ft  wel l  and 
a 4 7 - f t  wel l  a t  t h i s  l o -  
c a t i o n  abandoned due co 
i n s u f f i c i e n t  water.  h e r  
on c i t y  water.  



Table 4.--Records of rcpresenrstivc wells--Continued 

T. 3 S., 8. 4 Y.--Continued 

R e m r k s  
Uell 

oumbcr 

B 1 hr. 

Do. 

Ac 1 hr, L. 

B $ hr. Well abandoned and 
casrng pulled. 

B, L. 

B 1 hr. L, Ca. 

B 2 hr. 

B 1 hr. Warer saline; well 
abandoned. 

B. 

Do. 

B 1 hr. 

b n c r  

DO. 

DO. 

DO. 

Alti- 
tudc 
(feet) 

7-24-73 

10- 4-56 

B 1 hr, L. Ca. 

-- 

sand and gravel 

3ldbd 

32aba 

B 2 hr. 

water level - 
Feet  
bclov Data 
datum 

Type 
of 

vcll 

- -  

-- 

57 9 do 165 17.74 11-11-75 330 S,  1 

do 180 14.45 8-12-75 280 S ,  1% 

-. -- -- -- 158 19 8-11-67 -- -- 

P, 43-49 43 6 Gravel 165 16 4-28-59 - - --  
72 14 Shale 

B 2 hr. Well used as water  
supply for aeversl 
families. 

Dcprh 
of 

c a s i n g  
(feet) 

33 

15 

170 

60 

30 

35 

2 

12 

170 

170 

Dudley Sltron 

%"rice Bernard. 

260 

754 

B 1 hr. 

B 1b hr. 

B 1 hr. 

Specific 
conduct- 

ance 
of varer  

Year 
com- 

pleted 

D 

D 

1 

D 

40 

33 

- - 

64 

A t  1 hr. L. 

F i n ~ s h  

-- 

-- 

-- 

11 

Dr 

Dr 

6 

6 

Depth 
of 

wall 
(fret) 

220 

35 

- -  

20 

1973 

1956 

Us. 
Type 
of pump 
and hp 

Diamecrr 
of 

well 
(inchor) 

Uatmr-bearing zone(=) 

C 

D 

None 

75% 

-- 

P, 64-75 

Character 
of rarerii$l 

Depth 
t o  Lop 
( f e e t )  

uc.11 
performance 

T h ~ c k -  
ness  

(fret) 

Yiul'l 
(gal/ 
mi") 

Draw- 
down 
( i e r r )  
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Table 5.--Records of representative springs in the Newberg area 

[Use: D, domestic; PS, public supply; and U, unused. Remarks: Ca, chemical analysis of water in table 21 

City of I 700 I Tcr I Laurelwood ravine 

Spring 
number 

Charles 1 920 
Remington 

Glen Phillips 1 620 

Owner 

Bryce Mitchell 380 

3S/lE-3dcbs Erwin Notdurft 560 

Alti- 
tude 
(feet) 

Tev 

Geologic 
sourc&/ 

3S/21J-l3cdds 

3S/3W-32dbas City of 1 aayette 1 540 1 1 

Flows from soil 
mantle on 
hillside 

Occurrence 

Richard Kimball 

Flows from vol- p 6- 4-75 
canic rock 
outcrop 

960 

Yield 

Flows from small 15-20 3-19-76 
ravine 

Use 

Gallons 
per 

minute 

120 

do 

Date 

Water is piped to two storage 
tanks and supplies 40 
families. 

1 2 5  

Specific 
conductance 
(micromhos/ 
cm at 25°C) 

Supplies water for 3 families 
and 30 head of livestock and 
for seasonal use of a nut- 
processing plant. 

195 

10 

Remarks 

Water flows from 4-in-diameter 
pipe buried in hillside. 
Adequate supply for two 
families and some irrigation. 
Ca. 

24,300 

7-17-75 

Water flows from 3-in-diameter 
pipe driven into outcrop. 
Spring was popular source of 
"mineral water" in early 
1900's. Ca. 

140 Water collected by three 100- 
ft-long trenches across hill- 
side flows into a 4-ft- 
diameter concrete-tile 
cistern 15-ft deep. 

50 Water collected from three 
springs and piped to spring- 
house. It is then pumped to 
points of use. 

35 

1/ Tcr, Columbia River Basalt Group; Tev, Tillamook Volcanics; Tm, marine sedimentary rocks. - 

Water flows from several col- 
lector boxes into a storage 
tank. Supplies 15 families. 

-- Water flows from several col- 
lector boxes into a storage 
tank. Supplies supplemental 
water for city of Lafayette. 



Table 6 . - -Dr i l l e r s1  l o g s  of  r e p r e s e n t a t i v e  w e l l s  

2SjlW-15bda. T. C. Wasson. A l t i t u d e  150 f t .  D r i l l e d  by 
Steimnan Bros., 1962. Casing: 6- in .  di.am t o  526 f t ;  
unpe r fo ra t ed  

Clay silty brown---------------------------- 
Sand, brown, fine-grained--------------------- 
Sand, g ray ,  fine-grained---------------------- 
Clay, g ray ,  gritty---------------------------- 

Sand, b lue ,  f i ne -g ra ined ,  w i th  t r a c e  of 
gravel--------------------------------.----- 

Clay,  b r m ,  g ray ,  and blue------------------- 
Clay, g r a y ,  and coa r se  broken rock------------ 
Conglomeyate, gray---------------------------- 
Conglmerate yellow-------------------------- 
Rock, gray,  s o f t ,  w i t b  c l a y  seams------------- 
Basa l t ,  
Rock, b l ack ,  s o f t ,  water-bearins-------------- 
Rock, g ray ,  hard------------------------------ 

Ma te r i a l s  

2SllY-16dca. Howard Marttne. A l t i t u d e  125 f t .  D r i l l e d  by 
Frank Z e l l .  1956. Casing: 6- in .  diam t o  485 f t ;  
unper fo ra t ed  

Depth 
(Feet)- 

Thick- 
n e s s  

( f e e t )  

Clay--------------.-----------.--------------- 
Sand------.----.--.-----------.----------.--.- 
Clay------------------------------------------ 
S i l t ,  w i th  pieces of ~.ood--------------------- 
Clay blue------------------------------------ 
Clay,  w i th  s t r e a k s  of shale------------------- 
Clay red------------------------------------- 
Gravel, pea-s ized,  w i th  decomposed rock------- 
Basalt---------------------------------------- 

2SIlW-20dab. D. W .  Parr .  A l t i t u d e  145 f t .  D r i l l e d  by A. H. 
Jannsen D r i l l i n g  Co., 1974. C.asin6: 6 - in .  diam t o  436 E t ;  
unperforated 

Mate r i a l s  

S o i l ,  brown, and s i l t y  clay------------------ 
Sand and s i l t .  brown, w i th  occadional  brown 

clay streaks-------------------------------- 
Sand, brown, muddy, and pea-s ized gravel------  
CLay, b lue ,  s i l t y ,  w i th  occas iona l  black 

sand streaks-------------------------------- 
Clay, b lue ,  w i t h  cemented gravel-------------- 
Clay,  blackish-brown,  with s t r e a k s  of 

gravel-----.-.-----------.--------- 
Clay, gray-brown, sticky---------------------- 
Sand , grJy , silty-----.----------.--.--------- 
CLay, gray.  s i l t y ,  w i th  some g r a v e l  and sand-- 
Clay, b lue ,  ha rd ,  s t i c k y ,  w i th  g r i t t y  s t r e a k s -  
Clay, gray and b lue ,  s t i cky- - - - - - - - - - - - - - - - - - -  
Clay,  brown, s t i c k y ,  w i th  some g r i t t y  and 

sof t  rock fra8mnts------------------------- 
Clay brown $ hard + strcky-----------.--------- 
Clay,  b lue ,  w i th  black sand and s o f t  pes-  

s ized gravel-------------------------------- 

Gravel ,  b lue  and black,  hard,  cemented-------- 
Clay br,,"" Eritty---.----------------------- 

Gravel and sand,  brown and b l ack ,  ha rd ,  
cemented------------------------------------ 

Basa l t ,  black and brown, F rac tu red ,  w i th  some 
reddish-brown c l a y  fragments---------------- 

B a s a l t ,  brown, broken, w i th  some g rave l - type  
fragments----------------------------------- 

Basal t ,  s o f t ,  brown--------------------------- 

2SllW-22ccd. Coaxco, Inc .  A l t i t u d e  144 f t .  Dr i l l ed  by A. M. 
Jsnnsen D r i l l i n g  Co.. 1974. Casing: 6411. diam t o  310 f t ;  
unperforated 

Thick-  
n e s s  

( f e e t )  

sand, brown, ~ r d i r t y ~ ~  .......................... 13 15 
Sand, black,  muddy, and pea-sized gravel------ 20 35 
clay blue-gray silty----------------------- 15 50 
sand and s i l t ,  black-----------------.-------- 10 60 
Clay,  blue-gray,  s i l t y ,  w i th  sand seams------- 10 70 
Sand, b l ack ,  and b l u e  c l a y  streaks------------ 10 80 
clay brown----------------------------------- 5 85 
Clay, b lue ,  s t i c k y ,  and cemented pea-sized 

gravel--------------------------.----------- 15 100 
Clay,  blue-gray and brown, sticky------------- 20 120 
clay brown hard----------------------------- 20 140 

Depth 
( f e e t )  

CLay, g r i t t y ,  brown, wi th  some s o f t  rock 
seams---------------------------------------- 

Clay,  red-brown, wi th  some g r i t  and s o f t  rock - -  
Clay,  brown, g r i t t y ,  hard---------------------- 
Clay,  black-brown, gritty---------------------- 
Clay,  brown, s t i c k y ,  hard--------.------------- 
Rock. brown, s o f t ,  w i th  c l a y  seams------------- 
Basa l t ,  brown, w i th  some decomposition--------- 
Basa l t ,  black-brown, with s t r e a k s  of gray and 

g reen  
Basa l t ,  g ray  and brown, broken, w i t b  pe r fo ra t ed  

zones------.--------------------------------- 
Basa l t  br- broken-------------------------- 

2SllL'-25bca. W. C. Relson. h l t i t u d e  265 Et. D r i l l e d  by 
American Well D r i l l i n g  Co., 1964. Casing: 6411. diam t o  
340 f t ;  unpe r fo ra t ed  

2S/lW-27ccd. T iga rd  Sand & Gravel .  A l t i t u d e  220 f t .  D r i l l e d  
by A. H. Jannsen D r i l l i n g  Co., 1968. Casing: 10-in.  diem t o  
84 f t ,  & i n .  diam t o  244 f t ;  pe r fo ra t ed  134-197 f t  and 
208-238 f t  

Basal t ,  broken--------------------------------- 
Basalt, gray----------------------------------- 
Basa l t ,  gray and brown, soft------------------- 
B a s a l t ,  weathered,  w i th  hard and s o f t  l aye r s - - -  
B a s a l t ,  brown and g r a y ,  hard------------------- 
Basalt, gray----------------------------------- 
Basa l t ,  weathered-------- - - - - - - - - - - - - - - - - - - - - - -  
Basa l t ,  black---------------------------------- 
B a s a l t ,  brown and g ray ,  water-bearing---------- 
B a s a l t ,  weathered.  water-bearing--------------- 
Basal t ,  brown and gray---------.--------------- 
Basalt weathered------------------------------ 
Basa l t ,  brown and g ray ,  hard------------------- 

2S/lW-30acc. J. J. Bur r i s .  A l t i t u d e  182 f t .  D r i l l e d  by John 
Xeeker Well D r i l l i n g ,  I n c . ,  1967. Casing:  6 - in .  diam t o  
490 f t ;  unpe r fo ra t ed  

soil-------.--.--.----------------------------- 
S i l t ,  br-, sandg-------------------------.--- 
S i l t ,  bLue sandy-----------------.--.--------- 
Clay brown------------------------------------ 
 roc,^ brown soft------------------.----------. 
Clay, brown---.-------------------------------- 
Sand, b lue ,  and g rave l  and clay--------------- 
C lay ,  be------------------------------------- 
Clay, b lue ,  silty---.----------.--.------------ 
Clay,  w i th  some Layers o f  rock----------------- 
Gravel ,  s m l l - s i z e d ,  mixed wi th  clay---------- 
Clay,  b l u e ,  w i th  small  p i eces  of shale------- - -  
Rock, brown medium-hard----------------------- 
Rock red bard-------------------------------- , . 
Rock, brown, wi th  s m e  s o f t  layers------- - - - - - -  
Basalt, gray----------------------------------- 
Basa l t ,  gray.  f r a c t u r e d  i n  places-------------- 
Basa l t .  rra.,. hard-----------.----------.--.--- . - . .  
Basa l t ,  b lue ,  f r a c t u r e d  i n  places-------------- 16 580 
~ ~ ~ ~ l t .  blue, hard---------------------------- 5 585 



Tab le  6 . - -Dr i l l e r s1  logs of  r e p r e s e n t a t i v e  wells--Continued 

2SI2W-5dcb. Joseph Weibel. A l t i t u d e  280 Et. Dr i l l ed  by S & M 
D r i l l i n g  & Supply, I n c . ,  1974. Casing: 8 - in .  diam t o  255 
f t ;  unperforated 

Mate r i a l s  

SOfl--------------.-----.-----.---------.------ 
Clay, blue, sandy----.------------------------- 
Clay, b lue  and green,  smdy-------------------- 
Clay, green and blue-----------------.--.------ 
Clay b l u e  and sandstone-----------.---------- . , 
Clay, g reen i sh -b lue ,  sandy--------------------- 
Clay, brown, sandy---.--------------.--.------- 
Clay, bro~.,.n-.--------.--.--.--.--.--.---------- 
Clay red------.-----.--.--.-----.--.--------.- 
Clay v red , sandy------------------------------- 
Clay brown----.-----------.-----.--.---------- 
Sand, br,,"" and black-------------------------- 
Basalt, brm,  soft-----.---------------------- 
Cinders, red------.---------------------------. 
Basa l t ,  brown, water-bearing------------------- 
Basa l t ,  g r a y ,  water-bearing-------------------- 

2S12W-8bbd. Melvin Finesan.  A l t i t u d e  180 f t .  D r i l l e d  by A. M. 
Jannsen D r i l l i n g  Co., 1956. Casing: 8 - in .  diam t o  227 f t ;  
unperforated 

Thick- 
nes s  

( f e e t )  

S o i l - - - - - - - - - - - - - - - - - - - . - - - . - - - - - - - - - - - -  5 5 
wicksand-------------------------------------- 9 5 100 
clny- - - - - - - - - - - - - . - - - - - - - - - . - - - - - - - - - - - - - - - - - - -  125 225 
Sand, gray--------------.--.------------------- 9 2 34 
Basa l t ,  brown, Zreen,  and gray----------------- 76 310 
Basa l t ,  r ed ,  water  bear ing a t  343 f t - - - - - - - - - - -  7 5 385 
~ ~ ~ ~ l t  brown-.--------.--.--.----------------- 3 388 
~ ~ ~ ~ l t  black----.--.--------.--.---------.---- 112 500 
Basa l t ,  ha rd ,  water  bea r ing  from 585-605 f t - - - -  112 612 

Depth 
( f e e t )  

2S2W-10ccdl. General Tclephone Co. A l t i t u d e  170 f t .  D r i l l e d  
by A.  ?i. Jannsen O r i l l i n g  Co., 1965. Casing:  6- in .  diem t o  
328 Et ,  5-in. diam 319-398 f t ;  pe r fo ra t ed  323-398 Et 

~oi~-------------.--.--.-----.--.---.--.. 2 2 
Sand, brown and b lue ,  ve ry  fine---------------- 146 148 
~1~~ brow------.----------------------------- 1 2  160 
sand green and clay--------------------.----- 15 175 
clay blue-------------------------.--.--.--.- 5 180 
c l ay ,  brawn, sandy--.-----.--.---------------.- 16 196 
clay brown------------------------------.--.-- 34 230 
Sand, water-bear ing (2 gal /min)--- - - - - - - - - - - - - -  2 232 
C L ~ ~  green and brown-------------------------- 93 325 
Clay, brown, s t i c k y ,  hard---------------------- 23 34 8 
Clay, brown, ha rd ,  w i th  some rock p a r t i c l e s - - - -  20 368 
Rock 2nd g r a v e l ,  cemented---------------------- 6 374 
Gravel ,  pea - s i zed ,  water-bearing--------------- 6 330 
clay hard-------------------.----------------- 18 398 

2S/2!4-13dda. D. E .  J eans .  A l t i t u d e  145 Et .  Dr i l l ed  by B & S 
D r i l l i n g  Co., 1970. Casing: 6- in .  diam t o  225 f t ;  
unpe r fo ra t ed  

So i l  brown--.-----------------------------'-.-- 
Clay brown---------------------.--.----------- 
Sand * gray , fine-grained----------------------- 
Clay blue------.------------------------------ 
Sand 3 ,  gray fine.grained-..-----------.--.----- 
Clay gray---.------------.-..--------.-----.-- 
Sand and s i l t ,  fine---.------.--------------.-- 
Shale brown-----------------.--------------.-- 
Basa l t ,  gray,  sof t - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
B a s a l t ,  brown and g ray ,  porous,  water-bear ing--  

2S/2W-16bed. Wolsburn Farms Water Dist .  A l t i t u d e  265 Et. 
D r i l l e d  by A. M. Jannsen Well D r i l l i n g  Co., 1974. Casing: 
6 - in .  diam t o  180 f t ;  unperforated 

N~ record----.--.--.--.------------.-----.--.-- 180 180 
B a s a l t ,  brawn, f r a c t u r e d ,  water-bearing-------- 10 190 
Basa l t ,  gray-black,  ha rd ,  fractured------------ 20 210 
B a s a l t ,  g ray ,  broken, w i th  green and brown 

rock. ~ ~ t ~ ~ - b ~ ~ ~ f ~ ~ - - - - - - - - - - - - - - - - - - - - - - - . - -  30 260 
B a s a l t ,  gray and brown, extremely broken; 

pe r fo ra t ed  rock wi th  g reen  rock;  wa te r -  
bearing----.--------------.--.--------.--..-- 30 270 

Basa l t ,  gray,  f r a c t u r e d ,  water-bearing--------- 10 280 

ZS/2W-19cdc. Drey Flurphy. A l t i t u d e  690 f t .  D r i l l e d  by B & S 
D r i l l i n g  Co., 1969. Casing: 6- in .  diam t o  51  f t ;  
unpe r fo ra t ed  

Mate r i a l s  

SofL brown--------------------------------.--- 
Clay br - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Shale  br------------------------------------ 
Basa l t  gray hard----------------------------- 

3 ,  

Basa l t  gray broken----.--------------.--.--.- 
1 3  

Basa l t  > gray > herd----------------------------- 
B a s a l t ,  brown and g r a y ,  broken-------- - - - - - - - - -  
Basa l t  gray hard-------- - - - - - - - - - - - - - - - - . - - - -  

9 ,  

Basal t  gray porous----------.---------------- , > 
Basalt hard------------------------.--.- 

3 ,  

Basalt gray and brown-----.-----.------------- 
Basa l t  gray hard------.--------.--.--.--.---- , . 
B a s a l t ,  brown and yel low,  porous-------- - - - - - - -  
Basalt gray porous---..--.--.--.--.--.--.---- , , 
Basalt gray hard------------.--.-----.--.---- 

7 3 

Basal t ,  gray, porous-------- - . - - - - - - - - - - - - - - - - -  
Basa l t ,  grey,  hard-----------.--.------.--.---- 
B a s a l t ,  g r a y  and yellow, water-bear ing-------- -  
Basa l t  gray hard--------.---------------.--.- 

8 8 

( 2S/2W-23bbd. Denny Zikes .  A l t i t u d e  340 f t .  Dr i l l ed  by S & M 
D r i l l i n g  & Supply, Inc .  Casing: 6- in .  diam t o  260 f t ;  1 unper fo ra t ed  

Thick- 
nes s  

( f e e t )  

Clay r e d  and brown----------------------.--.-- 74 74 
Basa l t ,  b l ack ,  ha rd ,  water-bear ing-------- - - - - -  181 255 
B a s a l t ,  b l a c k ,  broken,  w i th  brown clay-------- -  5 260 
Basa l t  black hard---------------------------- 18 278 
gasa l t  , ,  hard creviced----.--.--------.--.--.-- 12 290 

Depth 
( f e e t )  

2S/2W-25aaa. Howard Gil l ingham. A l t i t u d e  190 f t .  Dr i l l ed  by 
Raymond A .  Borchers Well D r i l l i n g ,  1971. Casing: 6 - in .  diam 
t o  187 f t ;  unpe r fo ra t ed  

S o i l ,  brown------------------------------------ 
Clay brown------------.--------------------.-- 
Sand brow, fine------------.-----.--.--.--.-- 
Clay blue------------------------------------- 
Sand bram fine---------------------.-----.-- 
Clay brown-----.--------.--.---------------.-- 
gesn1t  gray broken--------.------.--.--.--.-- 

8 3 

Basal t ,  red porous------..--.--.-----.-------- 
Basa l t ,  g r a y ,  porous,  wa te r -bea r ing - - - - - - - - - - - -  
Basalt gray hard--------------.--.-----.--.-- 

3 ,  

2S/2W-30adb. E.  8. Smith. A l t i t u d e  840 f t .  Dr i l l ed  by 
Ralph Turner  D r i l l i n g  Co., 1973. Casing: 6 - in .  diam t o  124 
f t ;  unpe r fo ra t ed  

Soil---.--.--.--.--.-----------..----.---.----- 
Clay red-.-----------.-----.--------------.--- 
Clay brown-----------------------.--.--..-..-- 
Clay ye l low sandy---.--.--.--.--.---------.-- 
Basa l t  brown soft---.--.-----.--------.------ 
Basal t ,  b lue ,  mediwn-hard---------------------. 
Basal t ,  brow--------- - - - . - - - - - - - - - - - - - - . - - . - - .  
Basal t ,  b lue ,  medfwn-hard------------------.--- 
Basa l t  brown------------.--------------.------ 
B a s a l t ,  b lue ,  ha rd ,  water-bear ing-------- - - - - - -  
Basal t ,  black------.--.--------.-----.--.--.--- 
Basal t ,  blue, hard----------------------.--.--. 
B a s a l t ,  b l ack ,  broken,  water-bear ing-------- - - -  
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2S12W-36aba. J a m s  Hasiuke. A l t i t u d e  320 f t .  D r i l l e d  by 
liaokon Bottner  D r i l l i n g  Co., 1969. Casing: 12-in.  diam t o  
108 f t ;  unpe r fo ra t ed  

Mate r i a l s  

Soil------------------------------------------- 
Clay brown---------------.------------------- 
Clay, red, sandy------------------------------- 
Sandstone yellow-----------------.------------ 
Gravel  and bou lde r s ,  water-bearing------------- 
Boulders, large--------------------.---------- 
Clay, br- and gray----------------.---.------- 
Rock, brown, soft----------------------------- 
Ruck, g ray ,  mdim-hard------------------------ 
Rock black soft---------.-------------------- 
Rock, gray and b l ack ,  hard--------------------- 
Rock, b l ack ,  s o f t ,  water-bearing--------------- 
Rock, brown, soft---------.--.----------------- 
sock, black, hard--.---------------------.---- 
Rock, r ed ,  s o f t ,  water-bearing----------------- 
Rock, b l ack ,  hard------------------------------ 
Rock, b l ack ,  w i th  seams o f  b l ack  clay---------- 
Rock black------------------------------------ 
Clay blue------------------------------------- 
Rock, b l ack ,  w i th  l a y e r s  of gray clay---------- 
P.nck, b l ack ,  s o f t  t o  hard--------------------- 
Rock, b l ack ,  s o f t ,  water-bearing-------------- 

2SI3W-ldad. Richard Egger. A l t i t u d e  165 I t .  D r i l l e d  by A .  :.I. 
Jnnnsen D r i l l i n g  Co., 1951. C a s i n ~ :  8- in .  diam t o  95 f t ;  
unperforated 

Thick-  
n e s s  

( f e e t )  

Clay-------------------------.----------------- 43 4 3  
sand-------.-------------------------.--------- 30 73 
clay-------.----------------------------------- 18 9 1 
~ ~ ~ ~ l t ,  decomposed-.------------.-------------- 6 97 

Basa l t ,  wa te r  bea r inn  from 120-125 f t  (40 
Eal/min)--------------.-----------..-.--.------ 28 125 

Basa l t ,  g ray ,  ha rd ,  wa te r  bea r ing  from 188-189 
f t  and 220-221 ft---------------------------- 115 240 

~ ~ ~ ~ l t - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - .  4 244 
\ :OO~,  w i t h  some charcoal---.------------------- 1 245 
~ ~ ~ ~ 1 t ,  black, soft--------.----.-------------- I 9  264 

Depth 
( f e e t )  

2S/3W-10bbb. J. H. Rebmsn. A l t i t u d e  1 ,095  f t .  D r i l l c d  by 
Ralph Turner ,  1967. Casing: 6- in .  diam t o  30 f t ;  
unperforated 

2S/?W-l3rbd. D. D. Rogowski. A l t i t u d e  520 f t .  D r i l l e d  by 
Ralph Turner  D r i l l i n e  Co., 1968. Casing:  8 - in .  diam t o  72 
f t ;  unperforaced 

I Thick-  I 

2S13W-14bac. S t an ley  B e e r l i .  A l t i t u d e  845 Et. D r i l l e d  by 
Raymond A. Borchers Well D r i l l i n g ,  1973. Casing: 6 - in .  
diam t o  62 f t ;  unperforaced 

M a t e r i a l s  

Soil--------------.----.--.------------.------- 
Clay brown-------------------------------.---- 
Shale, 
Basal t ,  g ray ,  medi"m-hard--------------.------- 
Basal t  bl',"" and gray--------------------.---- 
Basal t ,  gray medi*-hard- - - - - - - - - - - - - - - - - - - - . -  
Basalt, brmm and gray------------------------- 
B:lsalt, g ray ,  w i t h  c l a y  seams------------------ 
Basa l t ,  gray hard----------------------------- 
B a s a l t ,  pray and br-----.-------.--.-.------- 
Basal t ,  hard----------------------------- 
Basa l t ,  brown and yel low,  porous,  watcr-  

bearing--------------------.----------------- 
Basal t ,  g r a y ,  hard------------------------.---- 

2S13hT-15bbd. Kennech Dumler. A l t i t u d e  1,380 f t .  D r i l l e d  by 
John llceker V e l l  D r i l l i n g ,  1964. Caning: 6 - in .  diam t o  173 
Et ;  p e r f o r a t e d  70-173 f t  

nes s  
( f e e t )  

Clay wi th  a boulder  a t  25 ft------------------- 26 26 
Basalt, lLght-brown----.----------------------- 4 5 7 1 
Basal t  brmq medim-soft---------.-.--.----.- 65 136 
~ ~ ~ ~ 1 t ,  medium-hard-----.-------.-------------- 52 188 

10 198 
~ ~ ~ ~ l t  hard--.---.---------------.-------.--- 32 2 30 
nasalc br- medium-sofr--------------------- 30 260 
Basalt, b lue,  hard-----------------.----------- 29 289 
nasal t ,  medium-soft-------------.----------.-.- 10 299 
~ ; ~ ~ ~ l t ,  hard-------------------------.--.----.- 2 301 
shale------------------------------------------ 16 317 

Depth 
( f e e t )  

2Sl3li-15dcb. t4. L. Dunn. A l t i t u d e  1,240 f t .  D r i l l e d  by 
Ralph Turner  D r i l l i n g  Co., 1974. Casing: 6 - in .  diam t o  44 
f t ;  unperforaeed 

S o i l - - - - - - - - - - - - - - - . - - . - - - - - - - - - - - - - - - - - .  2 2 
clay b r a m - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - -  26 28 
~ ~ ~ k ,  brm,  sofc------------------------------ 4 32 
Rock, b lue  and b r o w ,  medium-hard t o  hard------ 430 462 
Rock, blue,  seamy-----------------------.--.--- 8 470 
Rock b lue  hard--------------.----.----.--.--. 60 . ,  530 
I , ~ ~ ~  rack brown------.------------------------ 13  54 3 
uock, blue,  hard--------------.---------------- 35 578 
L~~~ rack black------.--.----.---------------- 10 588 
~ ~ ~ k ,  b l u e ,  medim-hard------------ .-- .------- .  17 605 

2S/3!4-21cdb. D. L. Peterson.  A lc i tude  550 f t .  D r i l l e d  by 
Ralph Turner Dri l lLng Co.,  1970. Casine:  6 - in .  diam t o  
22 ft; unper fo ra t ed  

2SI3W-27aaa. Fred Tyson. A l t i t u d e  1,320 f t .  D r i l l e d  by 
Raymond A. Borchers l i c l l  D r i l l i n g ,  1974. Casing: 6 - in .  
diom t o  27 f t ;  unperfornced 

S o i l  bram------------------------------------  2 2 
Clay,  broum------------ .---- .------------------  3 5 
Basa l t  8 nray > broken--------.------------------ 16 21 
B a s a l t ,  g ray ,  s o f t  t o  hard--------------------- 104 
Basalt, gray and brown--------------------.-.-- 83 8 112 
Basa l t ,  Eray, and c l a y  seams------------------- 26 138 
~ ~ ~ ~ l t ,  Gray and brom-- - - - - - - - - - - - - - - - . - - - - . - -  18 156 
Basa l t ,   ray, and c l a y  seams------------------- 31 187 
~ ~ ~ ~ l t  gray brm----.-------------------- 31 218 
n a s a l t ,  gray. hard------------------------.---- 6 224 
Basa l t ,  g ray ,  brown, and yel low,  water-bear ing-  14 238 
~ ~ ~ ~ l t ,  gray,  hard------------------.--.--.---- 7 24 5 
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2S/3!4-31acb. #. Nagely. A l t i t u d e  180 f t .  D r i l l e d  by Wilcox 
D r i l l i n g  & Pump Co., 1952. Casing: 8 - in .  diam t o  64 f t :  
pe r fo ra t ed  39-64 f t  

2Sf3W-34aca. Sam S t e e l .  A l t i t u d e  600 f t .  D r i l l e d  by Meeker 
Well D r i l l i n g ,  1968. Casing:  &in.  diam t o  100 f t ;  perfo-  
r a t e d  23-100 f t  

Soil------------------------------------------- 5 5 
clay brm----.------------------------------ 14 19 
~ ~ ~ k ,  brown, Raft------------------------------ 16 35 
Rock, brown, medium-hard, broken--------------- 42  77 
Shale blue------------------------------------ 23 100 
sha le  blue-gray------------------------------ 5 105 

Thick- 
n e s s  

( f e e t )  
M a t e r i a l s  Ma te r i a l s  

2S/4W-4ccd. Bruce Keefer. A l t i t u d e  270 f t .  Dr i l l ed  by A. J .  
Cnunt, 1973. Casing: 6 - in .  diam t o  22% i t ;  unperforated 

Depth 
( f e e t 1  

2S/4W-lObbc. J. B. Newberry. A l t i t u d e  660 f t .  Dr i l l ed  by 
Meeker Well D r i l l i n g ,  1959. Casing: 6- in .  diam t o  90% f t ;  
unperforated 

Thick- 
nes s  

( f e e t )  

Soil------------------------------------------- 5 5 
clay brm---------.--.----------.-----.------ 17 22 
Clay, I i gh t -g ray ,  and sand--------------------- 17 39 
Sandstone, brown and b lue ;  most water  between 

10/r-110 ft---------------------------------.- 9 1 130 

Depth 
( f e e t )  

2S/4W-14bad. E a r l  T u r m r .  A l t i t u d e  570 £ t .  D r i l l e d  by Wilcox 
D r i l l i n g  & Pump Co., 1971. Casing: 6- in .  diam t o  78 f t ;  
unper £o ra t ed  

2S/4W-18cdd. R. W. Reeves. A l t i t u d e  340 f t .  Dr i l l ed  by Wilcox 
D r i l l i n g  b Pump Co., 1971. Casing: 6- in .  diam t o  27 f t ;  
unperforated 

S0~1------------------------------------ 2 2 
c l a y ,  b r m  and redm----+---------------------- 21 23 
sha le ,  gray, firm------------------------------ 4 1  64 
Basa l t ,  g r a y ,  coarse-grained------------------ 140 204 

2S/4ht-28bdd. I m i n  Hennans. A l t i t u d e  350 f t .  D r i l l e d  by Arrow 
D r i l l i n g ,  Inc .  Casing: 6- in .  diam t o  20 f t ;  unpe r fo ra t ed  

2S14W-35dac. C. F. Laughlin. A l t i t u d e  230 f t .  D r i l l e d  by Meeker 
Well D r i l l i n g ,  1959. Casing: 6-in. diam t o  184 f t ;  
unperforated 

Soil----.------------------------------------- 
Clay, brawn and blue---------------------.--.-- 
Clay,  b l u e ,  and sane silt---------------------- 
Soapstone brown--------------.---------------- 
Shale, b lue ,  
Shale ,  b l u r ,  water-bearing--------------------- 
Shale blue medium-hard----------------------- 

3 3 

Shale, blue,  
Shale ,  b lue ,  broken, water-bear ing-------- - - - - -  
Shale ynmry----------------------------------- 

Sha le ,  very hard t o  raedium-hard---------------- 
Sha le ,  s t icky-------- - - - - - - - - - - - - - - - - - - - - - - - - - -  
Shale hard-----------------------.-------.---- 
Shale ,  sticky---------------.------------------ 
Sha le ,  
Sha le ,  broken,  water-bearing------------------- 
Rock, hard------------------------------------- 
Sha le ,  b lue ,  hard--------.--.--.--.-------.---- 
Shale  blue--------------------.--.-------.--.- 
Sha le ,  b l u e ,  hard------------------------- 
Shale blue-----------------.-------------.---- 
Sha le ,  broken---------------------------------- 
Shale blue--------------.-----.--------------- 

2S/5W-31bba. Bryce Mi tche l l .  A l t i t u d e  440 f t .  Dr i l l ed  by 
Wilcox D r i l l i n g  & Pump Co. Casing: 6- in .  diam; unperforated 

Clay,  red and yel low,  wi th  boulders------- - - - - -  12 12 
S i l t s t o n e ,  gray and b l u e ,  h a r d ,  w i th  l a y e r s  of  

gray limestone---.--------------------------- 79 9 1  

2SIlE-9dad. C i t y  of  Lake Oswego. A l t i t u d e  240 f t .  D r i l l e d  by 
R. J. S t r a s s e r  D r i l l i n g  Co., 1948. Casing: 10-in. diam t o  
165 f t ;  8- in .  diam 267-367 f t ;  pe r fo ra t ed  130-160 f t ,  
280-290 f t ,  330-340 f t  

Soil--------------------------.-----.--.-.----- 
B a s a l t  reddish-brown--------------------.----- 
B a s a l t ,  b r m  and g ray ,  hard------------------- 
Basalt br,,",, soft--------.--.--.----------.-- 
Basa l t ,  g r a y  and brown; some water------ - - - - - - -  
B a s a l t ,  g r a y ,  hard;  some caving---------------- 
Basa l t  g r a y  and 
Basa l t ,  g ray  and yel low,  medium-hard----------- 
Basal t  g ray  hard------------.----.--.--.--.-- , 9 

Basal t  brm broken-----------------.--.----- 
Basa l t ,  g ray  hard----------------------------- 
Basa l t ,  g r a y ,  w i th  black seams, hard-------- - - -  
Basa l t  black hard-----------.--.-------.----- 
Basal t ,  g r a y  and brown--------.---------------- 
B a s a l t ,  yel low and black,  decomposed----------- 
B a s a l t ,  b l a c k ,  w i th  seams---------------------- 
B a s a l t ,  gray,  hard--------------.-------------- 

2S/1~-16bdd.  Lake Ridge Sen io r  High School. A l t i t u d e  495 f t .  
Dr i l l ed  by R. J. S t r a s s e r  D r i l l i n g  Co., 1969. Casing: 8- in .  
diam t o  119 f t ;  unpe r fo ra t ed  

Soil--------------.---------------------------- 
Clay yellow-----------------------.----------- 
Sandstone---------------.--.---------------.--. 
Basa l t ,  brown---------------------------------- 
Basal t  gray medium-hard---------------------- . , 
Sandstone, brm----------------.-------------- 
Basal t ,  gray, medim-hard------------------.--- 
Basal t  bram----------.----------------------- 
Basal t ,  gray, medim-hard---------.--------.--- 
Conglomerate----------------------.--.--------- 
Basa l t  brown---------------------.-----.------ 
Basa l t  gray medim-hard---------------------- > 7 

Basa l t  brawn and red-------------------.--.--- 
Basa l t  gray-------- - - - - - - - - - - - - - - - - - - - - - - - . - - -  
Basa l t  br- broken------------------------.- 
Basal t ,  gray medim-hard------------.-----.--- 
Basal t ,  brawn, broken----------.--.--.-----.--- 
B a s a l t ,  g r a y ,  medium-hard t o  hard-------------- 
Basa l t ,  brown, broken----------.--.----------.- 
Basa l t  gray m e d h - h a r d - - - - - - - - - - - - - - - - - - - - - -  , . 
B a s a l t ,  brawn, broken------------------------.- 
B a s a l t ,  grey, medium-hard--------------------.- 
Basa l t ,  br-, broken------------------------.- 
Clay b lue  and rock--------------------------- 

3 ,  

Rack, g reen  and black------------------------.- 
B a s a l t ,  g ray ,  medium-hard---------------------- 
Basal t ,  black, hard---------------------------- 
Baea l t  gray medim-hard---------------------- , 3 

Mudstone, gray--------------------------------- 
Rock and black-------------------.-----.- 
Basal t  black------------------.--.------------ 
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2SI1E-19ccb. Meridian Park HospitaL. A l t i t u d e  210 f t .  D r i l l e d  
by A. M. Jannsen D r i l l i n g  Co., 1974. Casing: 10-in.  d i a m  t o  
585 f t ;  unperfoeated 

Mate r i a l s  

Fill------------------------------------------- 
Clay sandy------------------------------------ 
Sand, gray------------------------------------- 
Sand and gravel-------------------------------- 
Sand, gray------------------------------------- 
Clay blue------------------------------------- 
Sand > .  b lue  silty--------------"-------------- 
Clay blue-gray hard--------------------.----- 
Clay, blue---------------------=--------------- 
Clay b lue  hard------------------------------- . 3 

Clay, blue------------------------------------- 
Clay blue-gray-------------------------------- 
Clay, gray, broken------------..--------------- 
Claystone 
Clay blue-gray-------------------------------- 
Claystone 
Rock, brown, broken---------------------------- 
Rock brown------------------------------------ 
Rock, brown, broken, w i th  s o f t  seams----------- 
Rock, brown, ha rd ,  broken, water-bearing------- 
Basa l t ,  b l ack ,  ha rd ,  w i th  green seams; 

Fractured and honeycombed zones;  water-  
bearing-----------------------------.-------- 

Basa l t ,  b lack,  ha rd ,  w i th  a few broken zones; 
water-bearing-------------------------------- 

2SI1E-21bdc. Nossy Brae Water D i s t .  A l t i t u d e  220 f t .  D r i l l e d  
by R. J. S t r a s s e r  D r i l l i n g  Co., 1949. Casing: 10-in.  diam t o  
63 f t ;  unpe r fo ra t ed  

Thick-  
nes s  

(Fee t )  

Soil------------------------------------------- 3 3 
~ l ~ ~ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  28 31  
Rock, broken, decomposed, and clay------------- 13  44 
 ROC^, gray,  hard--.--------------------------- 135 179 
Rock, s o f t ,  porous,  water-bearing-------------- 11 190 
~~~k hard------------------------------------ 5 195 

Depth 
(Fee t )  

2S/lE-23bbd. M. E .  McFarland. A l t i t u d e  685 f t .  D r i l l e d  by 
Ralph Turner  D r i l l i n g  Co. t o  130 f t  i n  1965; deepened by Ralph 
Turner  D r i l l i n g  Co. t o  670 f t  i n  1968. Casing: 6-in. diam t o  
28 f t ;  unperfaeated 

Soil---------.--------------------------------- 3 
Clay, 22 
Clay and boulders------------------------------ 3 
 ROC^, gray------------.------------------------ 6 ? 
Lava brown----------------------------------- 5 
Rock, b lue ,  hard------------------------------- 25 
Lava brown----.------..------.---------------- 10 
Rock, b l ack ,  hard------------------------------ 10 
Rock br- soft------------------------------ 35 
Rock, black and g ray ,  medium-hard t o  hard------ 55 
Rock, brown, soft--..*-------------------------- 5 
Rock, black,  medium-hard t o  ve ry  hard---------- 255 
Rock hard--------------..--------------- 10 

9 ,  

Rock, b r m ,  medium-hard----------------------- 10 
Rock gray hard------------------------------- 1 5  . 8 

Rock, brown, mediurn-hard, w i th  b l ack  layers---- 30  
 ROC^, gray, hard------------------------------- 25 
Rock, b l ack ,  medium-hard t o  hard--------------- 90 

2SllE-30db. Pope & Talbo t ,  Inc.  A l t i t u d e  370 f t .  D r i l l e d  by 
A. #. Jannsen D r i l l i n g  Co., 1962. Casing:  12-in.  diam t o  77 
f t ,  10-in. diam 77-488 f t ,  6-in. diam 488-618 f t ;  pe r fo ra t ed  
488-618 f t  

Rock, red, decomposed-------------------------- 
Basa l t ,  g ray ,  r e d ,  and brown, decanposed------- 
Basal t ,  gray, hardq---------------------------- 
Basa l t ,  gray,  ha rd ,  creviced------------------- 
Besa l t ,  g ray ,  and decomposed rock-------------- 
Rock broken------------.---------------------- 
Rock, gray and brown, porous, broken---------- 
Rock, broken, hard and s o f t  layers------------- 
Basalt r ed  and gray--------------------------- 
Basal t  red------------------------------------ 
Rock, gray,  broken------------------------.---- 
Rock, g ray ,  hard------------------------------- 
Rock, gray, br~ken----------------------~------ 

Basa l t  gray and black -------------------------  
Rock, b l ack ,  broken,  w i th  c l a y  seams----------- 
Basa l t  gray and black------------------------- 
Rock, b l ack ,  water-bear ing-------- - - - - - - - - - - - - -  
Rock gray------------------------------------- 
Rock, black,  broken, and clay------------------ 
Rock gray------------------------------------- 
Rock, brown, decamposcd------------------------ 
Rock br---------.-----------.-.-------..---- 
Basalt, brow, hard . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Basalt gray-------------*--------------------- 
Rock, brown, decomposed------------------------ 
Rock brown-----------------------------..-.--- 
Basal t ,  hard----..----------------.-.---- 
Basa l t ,  brown, decomposed---------------------- 
Basalt, g ray ,  hard-----..-----------------.---- 
Basalt brown decomposed-----------------.---- 
B a s a l t ,  b r m ,  hard and s o f t  l aye r s - - - - - - - - - - - -  
Basal t  and black . . . . . . . . . . . . . . . . . . . . . . . . .  
Basalt black poro"s---.--------.--------.---- 
Basalt b l ack  and gray------------------------- 

Ma te r i a l s  

2S/lE-32dac. P. 0. Rydman. A l t i t u d e  670 f t .  D r i l l e d  by R. J .  
S t r a s s e r  D r i l l i n g  Co., 1972. Casing: 8- in .  diam t o  104 f t ;  
unperforated 

Soil---------------------------- . .------- . .----  
Clay,  brown, ye l low,  g r a y ,  and red------------- 
Rock, brown, broken---------------------------- 
Basa l t  gray medium-h*rd---------------------- > ,  
Basalt g ray  broken ----.-------.-.------....-- > ,  
Basa l t ,  g ray ,  medium-hard t o  hard-------------- 
Basalt, brown broken-..----------------------- 
Basa l t  gray rnedium-hard---------------------- 

3 9 

B a s a l t ,  brown and g ray ,  broken-------- - - - - - - - - -  
Basalt gray ",edium-hsrd - - - - - - - - - - - - - - - - - - - - - -  

> 3 

Basal t  brow,, broken-----------.-.------------ 
Basal t ,  g r a y ,  hard-------.------.-.-------.---- 
Basa l t  g ray  braken----.-------.-.------------ 

3 3 

Basal t ,  gray,  ha rd - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Basal t  brown broken-----------------------.-- 
Basalt, gray,  hard-----.-------------------..-- 
Basal t  brown broken---..----------------.-.-- 
Basal t  gray herd------..------------------.-- , ,  
Basa l t ,  brown broken---.-------.-.------------ 
Basalt gray hard-----.-------..-.--------..-- , , 
Basa l t  gray porou~------------.-..----------- 

3 ,  

Basa l t  gray hard ---------------..-------...-- 
> 3 

Thick-  
n e s s  

( f e e t )  

2SllE-33bbb. Dale Belford.  A l t i t u d e  460 f t .  D r i l l e d  by S & N 
D r i l l i n g  & Supply, I n c . .  1973. Casing: 8 - i n .  diam t o  91  f t ;  
unperforated 

Depth 
( f e e t )  

Clay red-------.--------.-------..--------..-- 
Rock brown weathered--.----------.----------- 
Rock brown----.--------..------.-.------------ 
Rock, brown, b l ack ,  and green-------- - - - - - - - - - -  
Rock, brown, w i t h  black c l a y  seams; crevice----  
Basal t  gray hard-------.----------------.---- > ,  
Rock. b l ack ,  brown. and red-------------------- 
Basalt gray hardm--------- - - - - - - - - - - - - - - - - - - -  

> 3 

Rock, w i th  yel low c l a y  seams, water-bear ing----  
Rock brown and red----------------------.-..-- 
Basal t ,  gray, hard ............................. 
Rock, brown, w i t h  yel low c l a y  seams------------ 
Basalt gray hard-------- - - - - - - - - - - - - - - - - - - - - -  , 3 

Rock, b l ack ,  f r a c t u r e d ,  medium-hard------------ 
Basal t ,  g r a y ,  hard----------------------------- 
Sandstone, g r e e n ,  water-bearing---------------- 
Rock black-------- - - - - - - - - - - - - - - - - - - - - - - - - - . - -  

2SllE-34bdc. J. A. Wcwhinney. A l t l t u d e  148 f t .  D r i l l e d  by 
Simon6 & G r e g o r y ,  1960. Casing: 6 - i n ,  diam t o  172 f t ;  
unperfornted 
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