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INTRODUCTION 

Purpose and Scope of this Investigation 

The State Ehgineer entered into a contract on July 10, 

1964 with the State Water Resources Board to make a reconnaissance 

investigation of the ground-water resources of the Hood River Valley 

and Cascade Locks area. The purpose of the investigation was to 

select ground water reservoirs and drilling sites that would be 

suitable for testing for the development of municipal and group domes- 

tic water supplies. Field work was carried on during the Fall of 

1964 and the Spring of 1965. This report presents the data and con- 

clusions gained in the investigation. 

Location and Description of the urea 

The Hood River Valley occupies a structural trough formed by 

the folding and faulting of the older rock formations. It is located 

in the north-central part of the State. Hood River originates in the 

glaciers on Nount Hood and flows generally northward to its confluence 

with the Columbia River at the town of Hood River. 

The Valley is separated into m Upper Valley and Lower 

Valley by Middle l'iountain (~igure j ~ ) .  Both the Upper and Lower Val- 

leys are highly productive orchard areas specializing chiefly in the 

production of apples and pears. Logging in the adjacent Cascade 

Mountains has also resulted in a large lumber mill operation at Dee. 



Cascade Locks i s  located along the Oregon shore of Columbia River 

some 20 miles west from the mouth of Hood River. A l a rge  lumber m i l l  and 

the proximity of Bonneville Dam creates  the  chief source of l ivelihood i n  the 

Cascade Locks area. 

Climate 

The Hood River Valley, l i k e  most of Oregon, has a marked seasonal 

d i s t r i bu t i on  i n  precipi ta t ion.  Most of t h e  p r ec ip i t a t i on  occurs i n  November, 

December and January, and the l e a s t  occurs during Ju ly  and August. Hood River 

averages l e s s  than one inch per month from June t o  September. This low sum- 

mer p rec ip i t a t ion  r e s u l t s  i n  the  need f o r  i r r i g a t i o n  water. 

The normal annual p rec ip i t a t ion  f o r  Hood River a s  reported by the 

U. S. Weather Bureau i s  29.69 inches per year. Figure 1 shows the  annual 

departure from normal p rec ip i t a t ion  from 1884 t o  1963. This type of curve 

of ten  depic ts  the  r e l a t i v e  changes i n  the amount of ground water recharge and 

the long term changes in the flow of springs dra ining l a rge  ground water 

reservoirs .  
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Well Numbering System 

I 1 numbering system used i n  t h i s  report  gives the  township, 

range, sectlon and 40-acre subdivision of the sect ion i n  which the well 

i s  located. The f i r s t  number i s  the township, and the  second number i s  the 

range. In townships ly ing  south of the  Willamette Base Line and i n  ranges 

ly ing eas t  of the Wi l lme t t e  Meridian, the l e t t e r s  l tS1 l  and I1Et1 are omitted. 

The number following the  hyphen ind ica tes  the  sect ion and the  l a t t e r  indi- 

ca tes  the subdivision of the  sect ion as depicted i n  the following diagram. 

The number i n  parentheses following the l e t t e r  i s  the  s e r i a l  number of the  

well. 

For example, the well numbered 2.N/10-13~(1) 

indicates  the  well i s  i n  the  SE)" SGF/4, Seotion 13, 

Toh 2 North, Range 10 East. 



Figure  5 i s  a diapamntic s e c t i o n  showing the  va r ious  

geo los i c  u n i t s  of tile 300d P ive r  Valley. .IS t he re  a r c  very few 

wel l s  i n  t he  Hood River  Val ley o r  t he  Cascade Locks a r e s ,  t h e  

water-bearing p r o p e r t i e s  descr ibed i n  t h i s  r e p o r t  a r e  i n  p a r t  based 

oc informat ion  from wel l s  locr3ted ou t s ide  the  a r e a  of t h i s  i n v e s t i -  

gat ion.  

Eagle Creek Formation 

The Eagle Creek formst ion,  which i s  well  exposed i n  t h e  

c l i f f s  nea r  Ronnevil le  D a n ,  i s  the o l d e s t  form3tion i n  t h e  a rea .  It 

i s  not  kr.o~nz t o  cron out  i n  the  Yood Hiver Val ley,  bu t  probably under- 

l i e s  the  v a l l e y  a t  ,yrertt depth. 

The Eagle Creek formation i s  a sedimenta.ry u n i t  composed 

of con,;lorr.er:xte, a g ~ l o m c m t e ,  sandstone .pad cltzystone. The rock 

ma te r i a l s  making up t h e  formation 2re  c h i e f l y  andes i t e .  Some of t he  

s t r a t a  a r e  mixtures  of rocks of all s i z e s  from c l a y  t o  boulders  and 

a r e  bel ieved t o  be anc i en t  mud f low depos i t s .  Sorne < m d e s i t e  lava 

flows a r e  a l s o  be l ieved  t o  be a p a r t  of t h i s  formation. 

The va r ious  rock l a y e r s  i n  t h e  Xagle Creek formation have 

low permeabi l i ty  and a r e  bel ieved capable of y i e l d i n g  only small 

supp l i e s  of ground water.  The 2C0 f o o t  well  d r i l l e d  a t  t he  U. S. 

Fo res t  Serv ice  Iianger S t a t i o n  (2?!/8-5~1) i s  i n  t he  Uragle Creek 

formi~t ion .  This  r+re11 has a y i e l d  of only 4 .gallons p e r  nunute wi th  

170 f e e t  of drt~.wdown. Some of t he  drainage t u y l e l s  constructed.  i n  



the  Ruckel Slide area  west of Cascade Locks were driven i n t o  blocks of 

Eagle Creek formation. Some of these tunnels penetrated t o  considerable 

d e ~ t h s  and made very l i t t l e  water from the  Eagle Creek formation ( ~ i g u r e s  

11 and 12).  

Columbia River Basalt  

The Columbia River basa l t  formation i s  a th ick  s e r i e s  of ba sa l t i c  

lava  flows t ha t  under l ies  l a rge  areas  i n  both Oregon and Washington. It has 

been i den t i f i ed  i n  a reas  extending from Spokane, :!ashington,to Salem, Oregon, 

and serves as one of the  most important sources of ground water i n  the Paci- 

f i c  Northwest. M a n y  of the c l i f f s  i n  the  Columbia Gorge both eas t  and west 

of Hood River a r e  formed by lava  flows i n  t h i s  formation. The Columbia River 

basa l t  crops out i n  only a few places i n  the Hood River Valley, but it  i s  

believed t o  underl ie the e n t i r e  val ley  beneath younger formations. 

Individual lava  flows generally range from a few tens  t o  a hundred 

o r  more f e e t  i n  thickness. The cooling of the molten lava  produced shrinkage 

cracks which a t  places gives the basa l t  the appearance of having been formed 

from uniform columns. One spectacular  example of t h i s  type of jo in t ing  i n  

the  Columbia River basa l t  i s  at  Punchbol~l Fa1,ls i n  Section 1, T. I Ti., 3. 9 E. 

Other types of jo int ing include an i r r e m l a r  pa t t e rn  t ha t  tends t o  break the 

basal t  i n t o  uniform blocks t h a t  generally ra.nge from f i s t  t o  brick s ize .  

Ground water generally occurs i n  the broken contact zone between 

individual  lava flows. It a l s o  occurs i n  the i r r e g u l a r  openings between 

rounded pillows of lava  t ha t  formed when the molten lava  flowed i n t o  a swamp 

or  some o ther  body of water. Such pillow basn l t s  can be seen i n  t h e  c l i f f s  

o f  the Columbia Gorge a few miles west of B o n ~ e v i l l e  Dam. The very productive 
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rai 1 rc A. Glacial ti: )ad cut in Section 12, 
T. 2 N., R. 10 E. 

B. Cascade andesites exposed in cut along Interstate 80 
in Sect ion  33, T. 3 Ir., 2. 10 E. Perchec? ground water 
is forced to surface by iagermeable in te rbed  in the lava. 



ground water reservoirs  a t  The Dalles, which i s  l oca l l y  known as the "Dalles 

Pool" i s  believed t o  be a pillow basa l t  flow. 

The center of most of the flows i n  the Columbia River basa l t  

a r e  generally qui te  impermeable, which tends t o  separate the  ground water 

zones i n to  layers ,  l i k e  f ro s t i ng  between the layers  of a multi-layered 

cake. Large capacity wells generally have t o  penetrate many such layers  

i n  order t o  develop the  quanti ty of water desired. 

Fault ing i n  the Columbia River basa l t  generally creates  subsurface 

ba r r i e r s  t ha t  prevent o r  impede the hor izontal  movement of water. A t  places 

water may be impounded under a r tes ian  pressure on one s ide  of a f a u l t  and 

be a t  great  depth on the other  side. For example, i n  The Dalles area,  some 

20 miles eas t  of Hood River, a f a u l t  i n  the  Columbia River basa l t  having 

l e s s  than 40 f e e t  of v e r t i c a l  movement impounds a ground water rese rvo i r  

under a d i f f e r en t i a l  head of more than 600 f ee t .  Fau l t s  i n  t he  Columbia 

River basa l t  a r e  believed common i n  the Hood River Valley but t h e i r  locations 

a r e  not ye t  known. 

In general, the Columbia River basa l t  i s  barren of interbedded 

sedimentary rocks. Interbeds, however, a r e  known t o  occur i n  The Dalles 

area,  the Boardman area,  the Hanford area ,  the Yakima area,  and the  Spokane 

area. In  examining the  geological sect ion at  Mitchell Point i n  Section 31, 

T. 3 N., R. 10 E., a 2rominent interbed of conglomerate i s  well exposed 

near the top of the  Point near the  s t ra t ig raph ic  top of the  Columbia River 

basal t  ( ~ i g u r e s  3A and 4). This conglomerate i s  composed ch ie f ly  of ba sa l t i c  

cobbles ranging from 6 t o  10 inches i n  diameter. These cobbles a re  t i g h t l y  

cemented i n  a quartz sandstone. This conglomerate, where it i s  exposed, i s  

t i g h t  and would not be a productive ground water reservoir .  I f  the cemen- 

t a t i o n  i s  merely a case-hardening on the  surface and r e l a t i ve ly  uncemented 
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a. B ~ u l d e r  conalomerate i n t e rbcd  i n  the  
Colu!:~hia 3 i v e r  b~sa.1-L a t  k i t c h c l l  Point .  

5. A r k ( ~ a l c  l : ~ v s  f low. U?p-r Hood ,River 
TJc?lley and : i a d l e  ! .ountz in  i n  bctckground. 



gravels occur at a depth away from the outcrop, this interbed could be a 

productive source of ground water. This interbed, if encountered in a deep 

well drilled in the Hood River Valley, could cause delays and problems of 

well construction, and caving of the gravel could necessitate the instal- 

lation of well casing. 

Troutdale Formation 

The Columbia River basalt is overlain at places by a sedimentary 

unit composed chiefly of sandstone and conglomerate that is believed to be 

the Troutdale formation. The thickness of the Troutdale formation in the 

Hood River area is not known, but is believed to be a few hundred feet at 

most. The conglomerate immediately overlying the basalt contains gravel 

composed of quartzite. Quartzite is not hown to occur in north central 

Oregon and these gravels undoubtedly had a distant source of origtn. They 

occur in the conglomerate at the east end of the old Hood River bridge in 

Section 25, T. 3 N., R. 10 E. and at Ftltchell Point in Section 31, T. 3 N., 

R. 10 E. (Figure 4). Along the Union Pacific tracks in Section 26, the 

g~avels are barren of quartzites. Whether these outcrops all belong to the 

same formation and the difference in composition is due to differences of 

stratigraphic position within the formation, or whether the quartzite-free 

gravels are part of a post-Troutdale pre-Cascade andesite filling of the 

Hood River area is not known. 

I d e l l s  drilled into the Troutdale gravels as they will be called in 

this report will yield up to moderately large supplies of ground water. 

wells drilled into this formation near Ode11 obtained ground water that 

was relatively high in dissolved mineral matter, which, if widespread, 

would tend to restrict this formation as a source of rmicipal water. 
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Cascade h d e s i t e s  

The Cascade andesites a r e  a th ick  s e r i e s  of andes i t i c  lava flows 

t ha t  underlie a large  par t  of Hood River County. They unconformably over- 

l i e  the Columbia liiver basa l t  and the  Troutdale formation. The erosional  

unconformity between these formations i s  well exposed i n  the Mitchell Point 

area  where the basa l t s  on both s ides  of the  Columbia River d ip  t o  the  south 

and the overlying Cascade andesi tes  a r e  near ly  f l a t  lying. 

The Cascade andesites crop out along I n t e r s t a t e  80 ju s t  west of 

Hood River ( ~ i g u r e  2 ~ ) .  A t  t h i s  s i t e ,  an interbed i n  the andesi tes  perches 

a body of ground water high above the l eve l  of the  adjacent Columbia River. 

Where such perched zones a r e  developed as sources. of ground water supplies 

by wells, care must be taken t o  prevent the draining of such zones by d r i l -  

l i n g  through the perching stratum. 

Ground water i n  the Cascade andesites occurs under conditions 

somewhat s imilar  to t ha t  i n  the  Columbia River basal ts .  An overal l  lower 

permeability would probably r e s t r i c t  ground water developments t o  small o r  

moderate supplies. 

Glacial Deposits 

A t  several  times during the Ice  Age, g l ac i e r s  heading on Mount Hood 

moved down and occupied the Yood River Valley. Glacial  deposits  and re la ted  

stream and lake deposits  have p a r t i a l l y  f i l l e d  both t he  Upper and Lower 

Valleys. 

The rock materials  deposited d i r e c t l y  by a g l ac i e r  i s  termed 

g l ac i a l  till. It i s  a rock type having a mixture of p a r t i c l e  s i z e s  ranging 



from clay to boulders and has the appearance of concrete. The 

glacial till that mantles wide areas in the Hood River Valley is 

exceptionally well exposed along the railroad cuts in Section 12, 

Township 2 North, Range 10 East where the railroad line switchbacks 

out of the canyon (~igure 2~). The till is relatively impermeable 

and at places creates drainage problems as it holds water up in the 

soil zone. 

The valley fill also includes some thick layers of silt 

and boulder gravel deposits. One of the silt members can be ob- 

served along the county road in Section 14, Township 2 North, Range 

10 East,where it descends to Tucker Bridge. Deltaic deposits of sand 

were also observed in the sand pit located in the W15 NGJI/;,, Section 2, 

Township 2 North, Range 7 East. 

The valley fill deposits exceed several hundred feet in 

thickness and represent the results of multiple glaciation. The 

history of this complex phase of the development of the Hood River 

Valley is beyond the scope of this investigation. It is the writer's 

opinion, however, that most of the glacial deposits and related 

stream and lake deposits are of low permeability and not suitable 

for the development of large ground water supplies. 

Young Lava Flows 

The young lava flows in the Hood River Valley consist of 

the Parkdale lava flow which occupies the valley of the )Eddie Pork 

of Hood River just southwest of Parkdale (~igure 3 ~ ) ,  and an older 

andesite flow that partially filled the valley of the liest Fork in 

Sections 29 and 30, T .  1 N., R. 9 E. 



These l ava  flows have not  been developed by wel ls  although some 

springs i s s u i n g  from the l ava  flow i n  the West Fork Valley have been developed 

by some tunnels  f o r  t h e  Ilood E v e r  water supply. vkere t h e s e  l ava  flows 

contain pound-water r e se rvo i r s ,  they should be capable of y i e l d i n p  l a r g e  

supa l i e s  of ground water. The Parkdale flow ~ r o v i d e s  an e x c e l l e n t  recharge 

z rea  a s  most of the  z r e c i p i t a t i o n  ge rco la t e s  down t o  sunply an underlying 

,-round water r e se rvo i r .  The overflow of t h e  r e s e r v o i r  a t  t h e  base of t h e  

?arkdale flow occurs a s  s p r i n ~ s  nea r  the  nor th  end of the  flow. 

Recent Al luv ia l  Deposits 

Al luvia l  depos i t s  un2erlying the f lood  p l a i n  of Eood Hiver con ta in  

p o u n d  b ~ a t e r  t h a t  i s  i n  hydraul ic  connection with t h e  r i v e r  system. A t  

? laces,  however, the alluvium conta ins  such a r ~ x t u r e  of rock s i z e s  t h a t  

the  void spaces between the  l a r g e r  s i z e s  a r e  f i l l e d  with smal ler  p a r t i c l e s .  

This mixture of s i z e s  has uroduced an alluvium t h a t  i s  r e l a t i v e l y  impermeable. 

Tnis mixture of rock s i z e s  i s  very well sho1,m i n  t h e  many new exposures pro- 

duced by t h e  December 1964 and January 1965 floods. A t  one poin t  i n  Sect ion  

24, Townshi? 1 Korth, Rmge 9 Zas t ,  the  e n t i r e  flow of t h e  1,Iiddle Fork of 

Yooa River i s  confined t o  a four-foot  wide channel i n  the  alluvium where i t  

i s  cu t t ing  a new chaiulel &cross an old meander bend. The mixture of rock 

s i z e s  i s  v e r j  well e q o x e d  i n  t h i s  cu t  ( ~ i g u r e  61). \/here such r t ixtures of 

rock s i z e s  occur i n  t h e  alluvium, i t  should not  be considered a s  a source of 

l a r g e  pound-tr;.,ter supplies .  

3 l r t h e r  downstrean1 t h e  a l l u v i a l  deposits a r e  b e t t e r  s o r t e d  and 

moderately l a rge  t o  l a r g e  s u ~ ~ l i e s  of watef-can be developed from pro?erly 

loce ted  and developed t l l e  l i n e s  o r  o t h e r  c o l l e c t o r s .  The a l l u v i a l  depos i t s  



in Section 3 6 ,  Township 3 North, Range 10 Zast,a.nd Section 1, 

Township 2 !Torth, Xange 10 East,appear suitable for such develop- 

ment. Problems of protecting such developments from f 5,  and 

the effectiveness of the alluvial deposits in filterin, ,glacial 

rock flour from the recharge water would have to be de 

evaluating this source of water supply. 

GROUND !.IATER DEVl3LOi-'PEJTS 

ion SJ': 

'loodin, 

n +hn 

To date there has been very little ground waser develo2ment 

in the Hood River Valley as most of the valley is supplied by water 

distribut 3tems that derive their water supply from Cold Springs 

and Crystal Springs. PIost of the existing wells supply domestic 

water in areas outside the distribution systems or furnish industrial 

water to some of the fruit processing plants in the valley. As most 

of the water requirements have been small to moderate, there have been 

no attempts to develop large ground weter supplies. 

The dc ion of the wells found in the dood River Vz~lley 

are given in Table 1 and the drillers logs are given in Table 2. 

ICJOR SPRINGS OF '1K~1; HOOD RIViiR VALLEY 

Several large sprinys play an important role in the weter 

supply of the Hood River Valley. These are Cold Springs, which supply 

the City of Hood iiivcr and several water districts; Crjstal Sprines 

which supply Parkdale, Odell and most of tne area on the east side 

of Hood River, ,and Ice Fountain Jpring which is being considered a 

source of domestic water. These three springs are described briefly. 



Figure 5 

Character and water-bearing properties 

Vater-bearing character is t ics  

Believed capkbla of furnishing large 
quant i t ies  of ground vater t o  sumps, 
ditches o r  t i l e  linen. 

Rocks of t h i s  un i t  are generally 
well drsined and a re  not sources of 
ground water. Where they are satur- 
ated, they would be capable of yielding 
large supplies of ground vater. 

Glacial till and boulder conglomerate 
are capable of yielding only meager 
mpplies of gmund water. Slnall t o  
moderate supplies of gmund water can be 
developed from the sand or sand and gravel 
a l luvia l  deposits interbedded in t h i s  wit. 

Most of the lava f l o m  i n  t h i s  unit  are 
believed to  be of low permeability. Doer 
contain some permeable contact zones between 
flows which supply some springs. There zones 
would be capable of turiLiahing small t o  
moderate supplies t o  wells. 

Permeable layers of eand and gravel in the 
conglomerate are  generally capable of 
yielding moderate supplies of ground water. 

Contact zones betveen individual lava flown 
or occasional layer  of pil lov basalt  aerve 
M aquifers. This formation i s  generally 
capable of yielding moderate mpplies of 
ground water. 

Rocks of this un i t  a re  believed t o  be of 
low permeability and not capable of 
furnishing more than meager supplies of 
ground water. 

Character 

Chiefly a t h in  l aye r  of boulder 
and gravel alluvium beneath the 
Hood River fbood plain. 

Chiefly b l o c e  lava flows and 
pyroclastic deposits. 

Chiefly layers of g lac ia l  till 
and boulder conglomerate. Does I 

contain some a l luv ia l  deposits 
of nand and gravel. 

' 

Seriea of andesit ic lava flova. 

1 

Sedimentary uni t  composed 
chief ly  of conglomerate 

Seriee of basa l t ic  lava flovs. 

I 

Chiefly volcanic wciflovs, 
pyroclastic deposit6 and ande- 
s i t e  lava flows. 

- 

D e s i p t i a n  i n  Figure 

A 

B 

C 

--- 
D 

I 

E 

F 

G 

Unit Name 

Becent alluv5rm 

Recent volcanic mcka 

. - 

Glacial deposits 

Cascade andeaites 

Troutdale fdnuation 

I 

Columbia River Basalt 

Eagle Creek formation 



Cold Springs 

Cold Springs, including Stone Springs, consis ts  of several  

o r i f i c e s  i n  a young andesi te  lava flow tha t  p a r t i a l l y  f i l l s  the  

Valley of the West Fork of Hood River i n  Section 30, Township 1 North, 

Range 29 East. These springs which a r e  t i r bu t a ry  t o  Laurel Creek have 

been developed by several  tunnels and buried pipeline; .ding back 

i n t o  the  broken andes i t i c  lava. It appears t h a t  the conrlguration of 

the underlying Columbia River basa l t  formation forces  the gmund water 

moving through the  lava t o  the  sur: 

To date ,  only a par t  of .---, --JW of t h i s  springs system has 

been developed f o r  domestic and municipal use and a la rge  supply of 

good qua l i ty  water could s t i l l  be developed from the Cold Springs Group.. 

Crystal  Springs 

Crystal  Springs i s sues  i n  the Canyon of Crystal Springs Creek 

i n  the  NWI,i, Section 29, Township 1 South, Range 10 East. This 

spring i s  owned by the Crystal Springs Water D i s t r i c t  and i s  the  sole  

source of domestic water supply f o r  nost  o f t h e  ea s t  s i de  a rea  extending 

from Parkdale t o  the City of Hood River. 

The springs issues  i n  the  bottom of Crystal  Creek Canyon at 

I \ 
the toe of a slope composed of large  broken blocks of basa l t i c  lava 

t ha t  form the  south slope of the Canyon. The north slope appears t o  be 

formed of ba sa l t i c  lava flows t h a t  haven't been broken l i k e  the  south 

slope. The spr ing i s  at  an e levat ion several  hundred f e e t  above the 

f l o o r  of the adjacent val ley of the  East Fork of Hood River. Detailed 



geologic mapping would a i d  materially i n  gaining an understanding of the 

mode of occurrence of t h i s  spring. 

Ice Fountain Spring 

This spring ( ~ i g u r e  6 ~ ) ,  i s  located adjacent t o  the Middle Fork 

of Hood River i n  Section 24, Township 1 North, Range 9 East. It issues from 

the boulder alluvium along the l e f t  bank immediately upstream from an ande- 

s i t e  lava flow that cmps out on both sidee of the river. Some water a l so  

issues from craoks i n  the lava. This spring i s  currently being considered 

as a source of domestic water by a newly formed water d i s t r i c t .  

When t h i s  spring was examined on April 15, 1965, the water tempera- 

ture was 4% F. which was exactly the same as the adjacent r i v e r  temperature. 

A t  that time the spring had the appearance of being fed by underflow from 

the Middle Fork. When a detailed examination of the spring was made i n  July, 

1965, the water temperature i n  the spring w a s  st i l l  4w F. and the water w a s  

crystal  clear while the quality of the water i n  the Middle Fork was g~aatly 

changed. The stream was loaded with g lac ia l  rook f lou r  which gave the water 

a milkey gray appearance and the water temperature had raised t o  5 9 O  3'. 

Several t e s t  p i t s  were constructed on the gravel bar immediately upstream 

from the spring. A fluorescein dye t e s t  showed that  water i n  the boulder 

alluvium was moving toward the Middle Fork rather  than from the Middle Fork 

t o  the spring. It was conclusive that the flow of Ice Fountain Spring i s  not 

being fed by the Middle Fork i n  the immediate area of the spring and that  

some other area serves as  source of recharge to  the ground water body supplying 

the spring. 



A. Alluvi~ur, exposed along !iiddle Fork of Hood River where 
i t  i s  c u t t i n g  ,z new channel i n  Sec t ion  24, T. 1 !\I., R. 
9 E. 

E. I c e  Fountain Spr ing  and lava barrier t r snsec t ing  
s t r emi  channel. 



CHEMICAL CHARACTER OF GROUND WATER 

The chemical quality of the ground water from the various ground 

water reservoirs i n  the Hood River Valley i e  largely unknown. The available 

information inaicates  that  most of the ground water i s  of good chemical 

quality although it contains considerably more dissolved minerals tha t  

the spring water from the Crystal Springs and Cold Springs systems. Four 

ground water samples were collected from wells i n  the Hood River Valley 

f o r  analysis by the State  Board of Health. The r e su l t s  of these .analyses 

are  given i n  Table 5. 

A n  examination of the chemical analysis of ground water derived 

from the Columbia River basalt  in other par t s  of Oregon and Washington 

show a marked s imilar i ty  in  chemical quality. It is expeated tha t  any deep 

well d r i l l ed  in to  the Columbia River basal t  i n  the Hood River Valley would 

have a chemical analysis similar t o  the average found i n  other areas. A 

chemical analysis of water from the Webster Packing Company well (ZN/10-13~1), 

which i s  the only well known t o  be developing water from the Columbia River 

basalt  i n  the Hood River Valley, i s  very similar t o  the average from other 

areas. 

Average analysis of water Well 
from Columbia River basalt  2~/10-13~1 

Total dissolved so l ids  
Hardness (as ~ a C 0 ~ )  
S i l i ca  ( S o 2 )  
Iron ( ~ e )  
Calcium ( ~ a )  
Magnesium (m) 
Sodium ( ~ a )  
Bicarbonate (HCO ) 
Chloride ( ~ 1 )  3 



GROUND WATER POTENTIAL 

The Columbia River Basalt formation appears to offer the best 

possibility of yielding large supplies of ground water suitable for 

supplementing surface supplies for municipal or group domestic purposes. 

In testing the ground water potential of the Columbia River 

basalt, it would be desirable to select a drilling site so as to eliminate 

drilling through a thick section of Cascade andesite or glacial deposits. 

One such favorable site is the Tucker Bridge area in Section 15, Tom- 

ship 2 North, Range 10 East. The Columbia River basalt crops out 

along the river bank and serves as the foundation for Tucker Bridge. 

The static water levels in ground water reservoirs underlying 

this area are not known, but there is the possibility that ground water 

may be impounded behind some subsurface barrier, such as a fault zone, 

and that high pressure artesian conditions could exist. Any deep test 

well in this area should have the well casing adequately cemented into 

the basalt to eliminate any threat of leakage. It is probable that a 

1,000-foot well in this area could be developed to yield from 500 to 

1,000 gallons per minute. If exceptionally permeable zones are encoun- 

tered in the basalt, it is possible that yields of 1,000 to 2,000 gallons 

per minute could be obtained. The information gained from a deep test 

well in this valley would be of great help in evaluating the possi- 

bilities for additional ground water developments. The failure of the 

first test well, if such should occur, should not be ground8 for elimi- 

nating the Columbia River basalt from further testing in other parts 

of the valley. 



Table 1 - Records of representative wells i n  the Hood River Vallep 

Qpe of well: Dr, dr i l led .  

Altitude: Altitude of land surface a t  we11 s i t e  i n  f ee t  above man sea level  a s  interpolated fron: topographic wp.  

Water level:  b p t h  to water below land surface. 

Tgpe of pump: Sub, submersible. 

Use: Ikn, dc~oestic; Corn, comercial;  Ind, indust r ia l .  

NUMBER OWNER 

I 

E .  Rosser 

Gerald White 

Ken C v t i s s  

13N1 Webster Packing Co. I 
UP1 Hood f ive r  Cold 

Storage Company 

l5Nl Hood River County 

FINISH 

ID6 1 6 1 106 1 Perforated 97-101 

YC 8 80 Sravel packed 

I20 8 95 Gravel packed 

60 6 60 Perforated 47-63 

40 8 40 1 Perforated 20-40 

ll0 8 19- Uncased 19-110 

250 10 474 Uncasad 47$-250 

160 10-8 160 Perforated casing 

8-6 128 Perforated casing I I 
53 8-6 52 Perforated casing 

264 8 44 Uncased 44-264 

262 8-6 262 Perforated casing 

ALTI- -I TUDE 
r FEETI  

-- 

U O C  

1520 

7 80 

770 

1150 

580 

620 

640 

480 

620 

620 

use 
WATER-BEARING Z O N E  (S) 

CHARACTER 
OF MATERIAL 

Cinders 

Sand and gravel 

Sand 

Andesite 

Andesite 

Andesita 

Basalt 

Basalt 

Gravel 

Gravel 

Grave 1 

Gravel 

=';yn 
, ~ ~ ~ T ,  

97 

73 

95 

47 

24 

l l 5  

105 

39  

245 

Don 

Dam 

Con 

Uom 

Dom 

Dam 

Ind 

Ind 

Park 

Ind 

Ind 

THICK. 
NESS (FEET) 

1 

17 

3 

5 

31  

45 

10 

U 

17 

REMARKS 

See Table 2 f o r  log. 
Three foot cement 
plug a t  bottom. 

See Table 2 fo r  log. 

See Table 2 fo r  log. 
SuppLies gasoline 
s ta t ion .  

See Table 2 f o r  log. 

See Table 2 fo r  log. 

See Table 2 f o r  log. 

Well abandoned because 
of small yield.  Well 
flowed 4 gpm. See Table 
2 fo r  log. 

See Table 2 f o r  log. 
Water level  near land 
surface. 

See Table 2 f o r  log. 

See Table 2 fo r  log. 

Water temp. 51' F. 
See Table 2 f o r  log. 

Neported t o  have 1.4 
ppm i ron i n  water. 
Treatment required. 
See Table 2 f o r  log. 





!able 2 - Logs of Wells i n  t h e  Hood Biver Valley 

.. .... re11 NO. l~,!.9-1:12~1--. 

............................... Iwner: ...... ?d.t ...Ff.!... fi.W.$. ................................................................................................. Owner's No. 

IrilIer: .......B e ~ t  ~~~~~.~s~.o~.~~~...~.c!I! .............I!............................................. Date Drilled ....... 19.65 .................................. 

Glacia l  depos i t s ,  und i f f e ren t i a t ed :  

CHARACTER OF MATERIAL 

Soi l .  . . . . . . . . . . . . .  
Clay, l i g h t  brown with boulders 
Clay, l i g h t  brown . . . . . . .  
Boulders with l i g h t  brown clay. 
Sand, brown, rocky. . . . . . .  
Sandstone, gray . . . . . . . .  
Clay, yellow. . . . . . . . . .  

Cascade andesi te:  
Rock, brown, r o t t e n  . . . . . .  
Red c inders  . . . . . . . . . .  
Boulders, a l l  co lo r s  with clay. 
Red cinders ,  water a t  97 f e e t  . 

Casing: 6-inch t o  106 f e e t .  

well NO. ...1!9!??1?.1~~1.I. 

............................... Owner: ...... P.ei.e.r..YanGuard ........................................................................................ Owner's No. 

........... ............................. Driller: ...... B.er& .. C~BX~O. r!...& ...S on ............................................................ Date Drilled 1.9.6.2 

Thlcknem 
(feet) 

- 

(Feet below land surface) 

Glacia l  till: 
So i l  and boulder (dug ho le ) .  . . . . . . . . .  
S i l t . . . . . . . . . . . . . . . . . . . . .  
Boulders and brown clay.  . . . . . . . . . . .  
Clay, gray, rocky. . . . . . . . . . . . . . .  
Clny, blue-gray. . . . . . . . . . . . . . . .  

Glacia l  outwash: 
Round rock, gray . . . . . . . . . . . . . . .  
Sand and round rock, gray and red.  . . . . . .  
Clay, blue,  rocky. . . . . . . . . . . . . . .  
Sand and g a v e l ,  g a y .  . . . . . . . . . . . .  

Casing: 8-inch t o  80 f e e t ;  gravel  packed from 
20 t o  80 feet .  

From 

CHARACTER OF MATERIAL 

To 

(Feet below lnnd surface) Thickness 
From To (feet) 



Table 2 - Logs of Glells i n  the  Hood liiver Valley - Continued 

well NO. .1!!/.10.:2*51... ... 

Edward Rosser ............................... Owner: Owner's No. 

Bert Clayton & Son ............................................ Driller: .................... ... .................... .... Date Drilled ....... 1964 ................................. 
, 

(Feet below land surface) Thicknee 

I Rom TO 
(feet) 

Glacial till : 
Soil ,  rocky brown. . . . . . . . . . . . . . .  0 
Clay, brown, rocky . . . . . . . . . . . . . .  8 
C l a y , b l u e . . . . . . . . . . . .  . . . . . .  23 . . . . . . . . . . . . . .  Clay, blue, rocky. 31 
Clay, blue, l a rge  rocks. . . . . . . . . . . .  44 
Clzy, blue-green . . . . . . . . . . . . . . .  65 
Clay, blue, large  rocks. . . . . . . . . . . .  85 
Sand, gray, water-bearing. . . . . . . . . . .  95. 
Clay, gray, l a rge  rocks. . . . . . . . . . . .  98 

Casing: 8-inch t o  119 f ee t ;  perforated from 95 
t o  119 fee t .  Gravel packed from 24 t o  120 fee t .  

well NO. .. Z?b!10:%1.. ..... 

Owner: ..... C!?E!ld..>!!?it.? .............................................................................................. Owner's No. ............................... 

........ ....... ......... ........................................ Driller: ----- !!.:---J.:---~!?S!?-?! Lll-?!g-.C!?, Date Drilled 19.64 ..... 

Glacial de2osits ,  undifferentiated:  
Top so i l .  . . . . . . . . . . . . . . . . . .  
Clay and boulders . . . . . . . . . . . . . .  

Cascade andesite: . . . . . . . . . . . . .  Gray and brown lava . . . . .  R e d c i n d e r s . . . . . . . . . . . .  . . . . . . . . . . . . .  Gray and brown l ~ v a  . . . . . . . . . . . . . .  Porous gray lava. 
Hard gray rock. . . . . . . . . . . . . . . .  . . . . .  Hock, red and black, water-bearing. . . . . . . . . . . . . . .  Rock, hard, gray. 

Casing: 6-inch t o  60 f e e t ;  perforated from 
47 t o  60 fee t .  

- 

I (Feet below land surface) Thickness 

Ram To (feet) 



Table 2 - Logs of Wells i n  the Hood River Valley - Continued 

we11 NO. ....'?!!L~O.-!!L~.... .. 

............................... Owner: ....... & ... Knight ............................ .. ............................................................... Owner's No. 

........................................................................... ...... .-..-....... Driller: ...... Be~?i . . .C.~-~t .~r? Date Drilled 19.56 .... ............. 

Thlcknee 

To (feet) 

Glacial deposits, undifferentiated:  
Round boulders. . . . . . . . . . . . . . . .  

Cascade andesite: 
Porous loose rock and red so i l .  . . . . . . .  
Rock, white, porous . . . . . . . . . . . . .  
Rock, gray. . . . . . . . . . . . . . . . . .  

Casing: 8-inch t o  40 f e e t ;  perforated from 20 
t o  40 fee t .  

we11 NO. ....... ? I 1 0 : 8 ~ ~  . .  

............................................................................................ ............................. Owner: ......... Ken _. C.UX~~.S.S Owner's No. 

....................................................................... .....-.. ................................. Driller: ......... Bert .. Cl.a1t.0nn Date Drilled 195.1 
- - -- -  

Cascade andesite: 
Soi l ,  red. . . . . . . . . . . . . . . . . . .  0 
C lay , r ed .  . . . . . . . . . . . . . . . . . .  15 
Clay, red, with whi te  f l akes  . . . . . . . . .  25 
Clay, lavender . . . . . . . . . . . . . . . .  45 . . . . . . . . . .  C l a y , r e d . . . . . . . . .  5 5 
Clay, l avende r .  . . . . . . . . . . . . . . .  70 
Granite ( m d e s i t e ) ,  gray . . . . . . . . . . .  90 

Casing: 8-inch t o  19  f ee t .  

C 1 
Thlcknee 

(feet) CHARACTER OF MATERIAL 
(Feet below land surface) 

From To 



Table 2 . Logs of Wells in the Hood River Valley . Continued 
well NO .... .2~/.?.9:13~ l. .. 

Owner: ...... J ' a l t e r  .. w.e.l1.~..& .. ............................................................... ~.~~~~~~~~~~~~~~~ Owner's NO ................................ 

..................... Driller: ....... Be.r& .. C1a~.t0 .!!.. &..~.Q~.......~........................................ ............ Date Drilled ................... 1.95.7. 

CHARACTER OF MArnRIAL 
(Feet below land surface) Thickness 

From To (feet) 

Glacial deyosits. undifferentiated: 
Silt and soil . . . . . . . . . . . . . . . . .  0 
Clay. light brown and soil . . . . . . . . . .  2 
Clay. dark brown . . . . . . . . . . . . . . .  4 . . . . . . . . . . . . . . . . . .  C1ay.blue 6 
Clay. blue. sandy . . . . . . . . . . . . . . .  12 . . . . . . . . . . . .  Boulders and blue clay 18 
Clay. red . . . . . . . . . . . . . . . . . .  2 3 
Clay. dark gray. a n d  boulders . . . . . . . . .  24 

Cascade andesites (?) : . . . . . . . . . . . . . . . . . .  Rock.gray 38 
Rock. gray and clay . . . . . . . . . . . . . .  104 
Rock. gray . . . . . . . . . . . . . . . . . .  106 
Rock. gray. broken. trace of clay . . . . . . .  127 
Rock. gray. trace of clay . . . . . . . . . . .  140 

Columbia River basalt : 
Clay. brown and boulders . . . . . . . . . . .  150 . . . . .  Rock. block. cemented. trace of clay 179 
Clay. brown m d  black rock . . . . . . . . . .  186 
Rock. black . . . . . . . . . . . . . . . . . .  192 . . . . . .  Clay. brown and black and red rock 204 . . . . . . . . . . . . . .  Rock. black and red 208 . . . . . .  Rock. black and red. trace of clay 216 
Clay. sticky. brown . . . . . . . . . . . . . .  237 

Casing: 10-inch to 47h feet . 

... owner: ..... Webste~ Flacki.ng ..Com~.an~.................... .............................................. Owner's No. .......... 

1955 ~ ~ i l l e r :  ..... H.@ko; ..B.otttneerrrDrill.6ng.. C.om~w ............................ Date Drilled ................................................. 
(Feet below land surface) Thlcknen 

CHARACTER OF MATERIAL From . - To (feet) 

Glacial de2osits, undifferentiated: 
Soil . . . . . . . . . . . . . . . . . . . . .  0 3 3 
Clay, gray . . . . . . . . . . . . . . . . . .  3 9 6 
Sand, yellow . . . . . . . . . . . . . . . . .  9 2 2 13 
Sand, gray . . . . . . . . . . . . . . . . . .  2 2 4 5 23 
Sand, and clay, gray and brown . . . . . . . .  4 5 50 5 
Clay, blue . . . . . . . . . . . . . . . . . .  50 6 4 14 
Gravel . . . . . . . . . . . . . . . . . . . .  64 7 0 6 . . . . . . . . . . . . . . . . . .  Clay, gray 70 101 31 
Gravel . . . . . . . . . . . . . . . . . . . .  101 115 14 

Columbia River basalt: 
Rock, broken, water-bearing . . . . . . . . .  115 123 8 
Basalt, soft . . . . . . . . . . . . . . . . .  123 136 13 
Basalt , black, with crevices, water-bearing . 136 160 24 

27 



Table 2 - Logs of Wells i n  the Hood River Valley - Continued 

Well NO. .... Z?!h%.13.!?1.. ... 

--...........--......---.-..................--- .......................... Owner : ...... Hood..River. .C.~!ld.. .Stt!!.~ge..e..C:.C:!!m~~ Owner's No. 

Dorin Wilburn ......... ................................ .............................................................................................................. riller : Date Drilled 1949 

Lacial deposits ,  undifferentiated:  
So i l  and clay.. . . . . . . . . . . . . . . .  0 . . . . .  "Qui~ksand'~ and clay,  water-bearing 18 . . . . . . . . . . . .  Sand, red and gravel. 44 
Gravel. . . . . . . . . . . . . . . . . . . O  64 
 ROC^.........^......^.... 83 . .  Gravel, water-bearing from 105 t o  115 f t .  85  

Columbia River basal t :  
Hard r o c k .  . . . , . . . . . . . . . . . . .  127 

Casing: 8-inch t o  66 f e e t ,  6-inch from 65 t o  
128 f e e t  

CRARACTER OF MATERIAL 

Hood River County Owner: ............................................................................................................................ Owner's No. .......................... 

......................... ......... Driller: ...... H%kon--Bottn.f!.rr.Dfi.11.~n.~..c~m~% Date Drilled 1.963 ................................. 

Thlcknepl 
- (feet) 

(Feet below lnnd surface) 

Glacial deposits,  undif ferent ia ted:  
Soi l .  . . . . . . . . . . . . . . . . . . . . .  
Sand, f i ne  and large  boulders . . . . . . . .  
Gravel, medium, water-bearing . . . . . . . .  

~ r o m  

~ ~ 

C 

Well No. ..ZN~L.Q-E 26.~1~~~. ... 

To 

CRARACTER OF M A T E R m  

Stadelman F ru i t  Company Owner: ................... .. ........................................................................................................ Owner's No. ............................... 

.................................................. .......................... Driller: .... Co~.rtne~. ..B.ach ...................... Date Drilled .............. 195.3 
- 

(Feet below lnnd surface) Thlcknesn 

Thlcknes 
To (feet) 

From 

Glacial  deposits ,  undifferentiated:  
Soil .  . . . . . . . . . . . . . . . . . . . .  0 

Cascade andesite: 
Rock, broken. . . . . . . . . . . . . . . . .  30 . . . . . . . . . . . . . . .  R o c k , h a r d . . .  40 
Clay . .  . . . . . . . . . . . . . . . . . . .  4 5 . . . . . . . . . . . . . . .  R o c k , b l a c k . .  50 
Iiock, hard. . . . . . . . . . . . . . . . . .  105 
Rock, gray. . . . . . . . . . . . . . . . . .  115 

Troutdale formation (?): 
Clay,blue .  . . . . . . . . . . . . . . . . .  120 
Boulders. . . . . . . . . . . . . . . . . . .  150 
Clay, brown . . . . . . . . . . . . . . . . .  155 
Gravel. . . . . . . . . . . . . . . . . . . .  210 
C l a y ,  blue. . . . . . . . . . . . . . . . . .  225 
Gravel. . . . . . . . . . . . . . . . . . . .  250 
Clay. .  . . . . . . . . . . . . . . . . . . .  255 

Casing: 8-inch t o  44 f e e t  
2 8 

To (feet) 





GROUND WATER WSCURCES OF THE 
C4SCliDZ LOCKS AILLA 

Geologic S e t t i n g  

The town of Cascade Locks i s  loca t ed  a long  the  south shore  of 

t h e  Columbia River  a  few mi les  upstream from Bonnevil le  Dam. The town 

derived i t s  name from the  old locks  t h a t  were cons t ruc t ed  t o  f a c i l i t a t e  

r i v e r  t r a n s p o r t a t i o n  through the  Cascade Rapids. These r a p i d s  and t h e  

locks  were subsequent ly e l imina ted  when t h e  r e s e r v o i r  behind Bonnevil le  

Dam was f i l l e d .  The t0b.m l i e s  i n  t h e  Columbia River  Gorge where i t  

c ros ses  t he  c e n t e r  of t he  Cascade Range. Oregon's famous Skyl ine  T r a i l ,  

which fo l lows  t h e  c r e s t  of t he  Cascade Range, has  i t s  no r the rn  terminous 

about a mile  e a s t  of town. 

The Columbia River  Gorge i n  t h i s  a r e a  i s  from t h r e e  t o  f o u r  

thousand f e e t  deep. The t o m  l i e s  on a narrow t e r r a c e  border ing  t h e  r i v e r .  

The s lope  behind t h e  town r i s e s  i n  a s e r i e s  of s t e p s  t h a t  were formed when 

some l a r g e  blocks s l i d  i n t o  t h e  gorge. These blocks,  which probably s l i d  

i n t o  t h e  Gorge n e a r  t h e  end of t h e  I c e  Age, have c r e a t e d  a very  complex 

geologic  s e t t i n g ,  as rocks  of many types and ages  have been moved and 

mixed toge ther .  An a c t i v e  s l i d e  a r e a  which w a s  known as "Ruckel S l ide"  

e x i s t e d  from j u s t  south  of t h e  "Bridge of t he  Godsu f o r  more than a mile  

a long  the  Oregon shore. Novement of t h i s  s l i d e  w a s  a r r e s t e d  d u r i n g  t h e  

n ine teen  t h i r t i e s  by t h e  cons t ruc t ion  of more than  7,000 f e e t  of d r a i n  

tunnels  by the  Corps of Engineers.  The longes t  t unne l  extends more than  

2,000 f e e t  i n t o  the  s l i d e  a rea .  



The higher slopes of the  Gorge above the  s l i d e  blocks a r e  

composed of numerous ba sa l t i c  lava flows t ha t  are  par t  of the Columbia 

River basal t  formation. Figure 7 i s  a diagramatic sketch showing the 

general geologic s e t t i n g  of the Cascade Locks area. 

The town i s  underlain with a l l u v i a l  deposits  of sand, gravel 

and boulders. Projecting up through these al- luvial  deposits  a r e  some 

s m a l l  h i l l s  and b o b s  of andesite,  basa l t ,  and volcanic agglomerate. 

Tuffaceous sandstone, containing some p e t r i f i e d  wood, i s  exposed along 

the shore near the old mil l  located about hal f  a mile northeast  of 

the locks. This sandstone, the agglomerate, and possibly some of the 

andesites a re  believed t o  be par t  of the  Xagle Creek formation. 

Adjacent t o  the  Columbia River immediately west from the  

mouth of Herman Creek i n  Section 6, Township 2 North, Range 8 Zast, 

a re  some young a l l u v i a l  deposits of sand and gravel ( ~ i g u r e  9 ~ ) .  These 

gravels which a r e  being mined i n  several  gravel  p i t s ,  have an openwork 

texture  and appear t o  be very 2emeable. 

The Occurrence of Ground Water 

B large  par t  of the surface water flowing off the  south wall 

of the  Columbia Gorge near  Cascade Locks disappears i n t o  the  ground upon 

reaching the  s l i d e  block a rea  depicted on Figure 8. Dry Creek and Ru- 

dolph Creek both lose  water o r  disappear en t i r e ly  i n  crossing t h i s  area. 

The water reappears i n  e l i n e  of l a rge  springs that  extends from OxBow 

Springs on the  eas t  t o  Crystal  Springs on the  west. These springs i s sue  

at an elevation several  hundred f e e t  above t he  l eve l  of the Columbia 

River. Crystal Springs, which i s  probably the re-energence of Rudolph 

Creek, was formerly the source of municipal water f o r  Cascade Locks. 



Figure 7 

Tight layer,  possibly 
an andesite lava flow 
i n  the  Eagle Creek 
formation 

Diagramatic sect ion through the Cascade Locks area. Arrows indicate  
the  general path of water movement. 

In order f o r  the  ground water t o  be forced t o  the surface i n  

t h i s  l i n e  of springs, there must be an e x t e n ~ i v e  layer  of t i g h t  material  

underlying the area  t ha t  prevents the downward movement of water. The 

nature of t h i s  t i g h t  l ayer  was,not detected during t h i s  invest igat ion,  but 

i t  i s  believed t h i t  i t  i s  formed by a r e l a t i ve ly  impermeable l ayer  of ande- 

s i t i c  lava i n  the Eagle Creek fo rmt ion .  The andes i t i c  lava knobs i n  

Section 5, Township 2 North, Range 8 East,may be o u t l i e r s  of t h i s  t i g h t  

layer. 



Test d r i l l i n g  and drain  tunnel construction i n  the Ruckel 

Sl ide  area  immediately southwest of Cascade Locks has provided a 

de ta i l ed  pic ture  of t he  g e o l o a  of the s l i d e  erea which i s  believed 

representative of conditions ex i s t ing  south of Cascade Locks. Figures 

11 and 12 are copies of geologic sect ions  of tunnels R2 and R3 which 

were prepared by C. P. Holdridge of the  Corps of Engineers and C. P. 

Berltey and E. T. Hodge, consulting geologists  f o r  the Corps. 

The flow from the drainage tunnels was measured f o r  several  

years by the Corps of Engineers. The flow from tunnels R2 and R3, 

which 2re given on Figure 10, shows a marked seasonal f luctuat ion.  A 

s imilar  f luc tua t ion  of 0 x 3 0 ~  Spring a t  the OXBOW Fish Hatchely was 

reported by Pk. Harrison, Superintendent of the hatchery, who has 

observed the spring f o r  many years. 

The a l l u v i a l  gravels along the Columbia River jus t  west from 

the  mouth of Herman Creek extend below r i v e r  l eve l  and contain a body 

of ground water tha t  i s  i n  hydraulic connection with the  r iver .  Thie 

ground water reservoir ,  which has been developed by only a few domestic 

wells, appears t o  o f f e r  excel lent  p o s s i b i l i t i e s  as a source of ground 

water supplies. 

The Eagle Creek f o L u u b s u ~  which usLuvsAsGo ass vA uhe Cascade 

Locks a rea  at depth i s  believed t o  be of low permeability. !he 200 foo t  

d r i l l e d  well at  the  Ranger S ta t ion  jus t  e a s t  of town developed water 

from the  Eagle Creek formation and had a y ie ld  of only 4 gallons per 

minute. 

Chemical LJuali t y  of Ground Water 

Water samples fo r  chemica.1 analysis  were col lected from 

the Eckton well ( 2 ~ / 8 - 6 ~ 1 )  and from drain  tunnel R3 i n  Section 13, Township 

35 



Figure 8 

R* 7 E* R* 8 Em 

A. Map showing locat ion of wells and springs 

B. Geologic map of the Cascade Locks area 



3 North, Range 7 Zast. Approxima.tely 200 gctllons per minute were 

discharging i n t o  the 9onneville Pool from t h i s  tunnel  on Earth 25, 1965. 

Chemical analys is  of these samples ( ~ a . b l e  5)  ind ica te  t ha t  

the  ground water i n  the Cascade Locks a rea  i s  very low i n  dissolved 

mineral matter,  very so f t ,  and of excel lent  qua l i ty  f o r  most water 

requirements . 

Ground Water Po ten t ia l  

Large amounts of ground water moves north through the  s l i d e  

block area  depicted on Figure 8, and discharges i n  the  l i n e  of springs. 

The construction of wells  i n  t h i s  area  south of the  l i n e  of springs 

would in te rcep t  some of t h i s  ground water. Problems of well construction 

i n  the broken material  and the pos s ib i l i t y  of missing the main avenues 

of water movement c rea tes  some r i s k  i n  attempting t o  develop ground water 

i n  t h i s  area. An examination of the occurrence of ground water encountered 

i n  tunnels R2 m d  R 3  ( ~ i g u r e s  11 and 12 ) ,  ind ica te  t ha t  the pos s ib i l i t y  

of picking a well s i t e  on the s l i d e  block a r ea  and encountering a per- 

meable g romd water rese rvo i r  i s  v e r j  poor. The d r i l l i n g  of wells  i n  

the  spr ing areas  o r  t o  depths below the  a l t i t u d e  of the  springs i s  not 

advisable as  the pos s ib i l i t y  of d e v e l o ~ i n q  l a rge  supplies of ground 

water from the  Eagle Creek formation i s  low. I f  su f f i c i en t  water i s  

not developed at an a l t i t u d e  a.bove 240 f e e t ,  a new well s i t e  should 

be selected r a the r  than deeper d r i l l i n 2  i n t o  the Eagle Creelc formation. 

Yields exceeding 500 gallons per ninute can probably be developed i n  

some par ts  of the  s l i d e  block area  where broken basa l t  mater ia ls  extend 

belo& the w a t e r  table.  

Large capacity wells can be developed i n  the a l l uv i a l  gravels 

l y ing  adjacent t o  the Columbia Biver imniediately west from the mouth of 
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