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A RECONNATSSANCE OF THE GROUND WATER RESOURCES

or
ILINCOIN COUNTY, OREGON
by
Wn. S. Bartholomew
INTRODUCTION

Purpose of Report

The need for additional fresh water supplies for Lincoln County
has rapidly become manifest., The county contains a generous portion
of Oregon's beautiful coasta‘l 'landscape’and forest lands. The annual
increase in the number of people being drawn to the county'$ recrea-
tional areas and the urban and suburban expag{sions along the coast in
recent years have accelZerated tﬁe demands -for additional domestic,
industrial and municipal water supplies.

On July 10, 1964, the State Engineer entered into a contract with
the Water Resources Board to make a reconnaissance study of the ground
water resources of Lincoln County. Re_cords of representative wells
have besn assembled to provide basic data and assist in defining areas
of ground water use and water q’ualitj characteristics. Most of the
available well records are for weils constructed since August 4, 1955
when the Ground Water Act of 1955 became law. This law required that
a well log be fiied for each water weli constructed in Oregon subsequent
to August 4, 1955. There are many older wells in Iincoln County for
which well log information is no't; availa'ﬁle‘. A large ngrfper of these

wells are shallow dug wells. .




L majority of the couriy's population of 22,425 pesovle live in
urben aress. It has been estimgted that several times thi. —umber o .
pecple may be moving inito the county during the summer vacwiion season.

e
Their arrival usually coincides with the onset of the dry summer weather
when water demands are greatest. Water needs are becoming paramount to
the sconomic growth of Lircoln Céunty. Therefors, this report describes
the availability of greound water in ILincoln County and pressuts re.crds
of some of the more recently constructed ﬁater wells; Areas suiteble

for future ground water exploration are identified.

Location and Description of Area

Lincoln County contains 985 square miles and is situa<e:s alorn:
the western flank of the Oregon Coast Range Mbuptains. The coant Lo
rectangular in shape, being about 54 wiles long from north to sout.:
anc. zbout 20 miles wide from east to west. The county reaches.frcm
the Pacific Ocean to the crest~of the Coast Range Mountains and extends
fron the Salmon River on the north to Capa Perpetua on the southern
county line. The area is 1ncluded'w1th1n T. 'S 6 to 15 8. and Rifghé
tori: W., Wlae
Topogravhy

| The higher elevations are found in the eastern portion of the
county néar the surmit of the Coast Range Mountains. The éverage
elevation of timber lands aiong the eastern side of the county is
about 1,500 feet. Ridge lines and peaks, however, often stand above
2,050 feet. The highest elevations are‘found at Saddleback Mountain
‘ané at Mt, Scott in the northeastern section of the county. They

h 3,395 feet and 3,128 feet above sea level, resic 1uve1y. Forther

to the south, Zuchre Mountain stands at 2;446 feet c.evation, Table

Mountain approaches 2,80k ezt while Cannibal Mounteis is 1,946 fee:




,?.......................______44

above sea level, Much of western Lincoln County lies below 700 feet
elevation, and the terrain slopes uniformly westward to meet a narrow
;ﬁuj coastal plain. At Cape Foulweather and Yachats, the forested high
! lands meet the sea and disrupt the narrow coastal plain forming rocky
headlands.

The topography of Iincoln County has been developed by an intense
drainage system. The area has been dissected into youthful and mature
stream topography. Closely spaced streams have carved easily eroded
marine sedimentary rocks into a very ruéged landscape. ZElevation
changes are often abrupt between sharp ridge lines and incised stream
channels which are often only a few hundred feet apart. The intensity
of the dfainage system is directly attributed to the heavy rainfall
and soft, easily eroded sedimentary formations that form much of the
county. Nearly all of the isolated highland peaks such as Euchre
Mountain, Cannibal M$untain, Scott Mountain and Saddleback Mountain
are capped by hard volcanic rock formations. Being less susceptible
to erosione, these lava capped areas now stand as prominent erosional
rempndnts. Numerous sea stacks and coastal headlands have been formed
by resistant volcanic rbcks that are associated with the coastal marine
formations. Seal Rock, Yaquina Head, Otter Rock, Cape Fqulweather and
Government Point aré examples of these wvoleanic rock headlands.

Coastal subsidence along the Lincoln County coast has caused all
major stream valleys to be drowned by the invading sea. Tidal zones

E reach far up these submerged stream valleys often as far as 15 to 20

y miles upstream. Large embayments and wide estuaries are typical of
coastlines of submergence. Shoreline currents have produced sand spits
and bars that now form bays at the mouth of the Siletz,gXéépina, and
Alsea Rivers, Local sand dunes and terrace deposits have'devel?ped at

these locations in Lincoln County.




|

Climate

Iincoln County lies under the domina‘f influence of a mild
mediterranean type climate., Its winter seasén is characterized by
heavy, mild temperature rains, high humidities, and woderate south-
west winds of 4 to 15 miles per hour. Summer seasons are mild, cool
and-usually free of rain. Prevailing winds come from the southwest
during the winter months and average less than 16 m.p.h. in velocity.
In the summer months dune forming winds above 16 m.p.h. blow from
northwest. The average amnual temperatur; at Newport, Oregon based
on 57 years of record is 50.9° F.. Winter temperatures average 42°
to B4° F, and summer averages range between 55° and 57° F..

Winter storm tracks often center on the Oregon Coast where they
dump heavy rains. The annual average precipitation at Newport is
approximately 66.87 inches per year, Nearer the summit of the Coast
Range Mountains at Valsetz, Oregon, the precipitation averages 120
inches per year. At higher elevations the precipitation reaches
200 inches per year. (See Figure |) Summer storm tracks pass to the
north and the area enjoys a cool, dry season. Morning fogs are
cormon from June through.September.

Drainage |

A large portion of Lincoln County's annual rainfall is rejected
immediately and forced to flow directly back to the sea. Short,
closely spaced streams feed the run-off directly to five major rivers
that drain Lincoln County. 'They.are listed from north to south as
follows: Salmon River, Siletz River, Yaquina River, Alsea River and
the Yachats River. Stream gaging stations on the Siletz River at
Siletz, Oregon, and on the Alsea River near Tidewater, Oregdg, indicate
that during the 1962-63 water year 993,100 acre feet and 1,’033,099

acre feet respectively, passed these stations toward the sea. IMill Creek
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Isohyetal Map Showing Precipitation
in Inches within ILincoln County
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at Toledo, Oregon, flowed approximately 13,120 acre feet for the 1963
water year. Typical of areas of rapid run-off, Lincoln County water
i “ supplies are abundant during the winter season and are in short
supply when most néeded during the late summer.

Cultural Development

Cultural development in the county has continued to accelerate
along the narrow cbastal plain, the major estuaries, and streams.
Smaller communities are expanding 1atera.l1y along the coast anci in
some places these cities now merge with or;e another, This type of
growth is particularly noted along a 15 vnille section of coastline
betireen Wecomé. Beach and Depoe Bay. Industrial growth continues also
in response to the population increases of the area.

Sand dune areas at Siletz Bay, South Beach at Newport and imme-
diately north of Waldport are being thoroughly developed as residential
areas. The largest industrial use of water is at Toledo, Oregon.
Commercial fish processing, timber précessing and sand and gravel pro-
duction are also prominent water users in Lincoln County. Their peak
water needs occur from mid-December through January and from late May'

through Septewber of each year. Quarry locations are not wide spread

in Lincoln County. Gravel production is concentrated on the Siletz
River above Siletz and fish processing plants are centered on the
Yaguina estuwary. ‘Timber production is high in the county and much

of the processing and shipping takes‘place in the Toledo-Newport area.
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In the tables, well and spring mubers are listed in the order
of lettered 40 acre tracts within successive sections. Townships are
listed in numerical order frow north to south and range numbers in-
crease from east to west.

In Tables 1 and 2, the location numbers are arranged by township
and range, under appropriate subheadings. Bach well or spring is
designated only by part of the number indicating section, 40 acre tract,
and serial number. |

THE OCCURRENCE OF GROUND WATER

The source of Lincoln County's ground w'ater supply is the seasonal
precipitation in the form of rain and snow that is :‘:.ncideﬁt to the
porous zones of the earth's surface within and adjacent to Lincoln
County. Water ri‘rom the sea is carried inland by storm clouds and is
released as rain and snow. Some of this water is lost by evaporation;
some is used by trees and plants in transpiration; and much of the
water is returned directly back to the sea as stream flow. Some water
seeps into porous areas and becomes temporarily stored as ground water.

Ground water occupies many and varied kinds of intergranular spaces
within sedimentary materials., In rocks and consolidated materials, water
is found in fractures, joints, and solution channels. | Ground water is
under constant motion and moves slowly from areas of intake (recharge)
to zreas of use (discharge). This movement starts as the water per-
colates vertically downward from the earth!s surface toward the
rogional water table. |

The Water Table

The water table marks the zone and sé.tpration below which all

open spaces in the earth's materials are filled with water. It is in

this zone that the ground water begins to move laterally to areas of lower

9




hydrostatic pressure such as springs, wells and seeps,

The main factors controlling the shape and slope of the regional
water table are the topography of the land surface, the shape of the
underlying bedrock, the permeability of the wmaterials through which
the ground water moves, the locations of areas of recharge and dis-
charge, and the relative rates of recharge and discharge.

The water table is always a sloping surface. Ground water moves
in responsé to gravity and the water table slopes in the dircction of
ground water movement., The Wé.'ber table is a continually fluctuating
surface, rising when recharge to the water body eacceed_é discharge and
declining when dischargé excoeds recharge. When the watef table fluc-
tuates within the same general elevations, season after season, the
water table indicates that recharge is in balance with discharge. In
general, changes of water levels in wells reflect changes in the amount
of ground water stored in the aquifer, or water bearing fbrma'tion.

The water table usually reaches its highest position in the early
spring following the winter recharge by precipitation. The water table
then declines during the long dry summer séason and usuvally reaches its
lowest position in mid-October of each year. No record of water table
fluctuations has been established in wells in Lincoln County due to
the short period of study’.\ Several wells in the county have been ‘-
placed in the State Engineer’s observation well net and their water
levels will be measured several times each year.

Regional water level declines in wells of Lincoln County are not
indicated at the present time. Owners occasionally report individuwal
well failures during the dry summer seasons; however, there has been

no regional water level decline reported in Iincoln County.
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Ground Water lovement

To promote ground water movement the water bearing units must be
both porous and permeable,

The best water bearing formations are those that offer high porosity
and high permeability. Such factors are dependent on the size, uniform-
ity, and degree of connection of the intergranular openings within the
reservoir rock materials. Usually unconsolidated, uniform, sands or
gravels offer the best water bearing chapacteristics. The average rate
of movement of ground water varies between 5 feet per day to 5 feet per
year,

-The relative amounts of ground water that is released or retained
in rock materials is dependent on the adhesive forces between water
and rock particles and the relative size of the pore spaces. In rocks
of uniform porosity the yield is poorest in those materials héving the
smallest intergranular spaces. Both c¢lay and sand are porous yet the
greater yields will be obtained from the sands because of the larger
intergranular spaces, This ability to transmit water is termed permea-
bility. Fine grain clays way retain 50 per cent of its own volume as
water, yet it will not yield water readily.

Many wells in Lincoln County have been constructed in fine clay
formations. Water levels in these wells are often within 10 feet of
- land surface. When such wells are pumped steadily the drawdown becowmes
excessive and the well may break suction and fail, However, after a
period of non-use the well recovers to its former static position. This
shows that the area around the well is saturated below the water table
position; never the less, the formation is incapable of yielding adequate
amounts of water to the pumped well, :

Most of the water taken from such wells comes from storage in the

well bore. Large diameter dug wells are most often used in clay areas

11




for they serve as underground storage tanks. Being low yielding wells,
and naving large diameters, they store adequate water for normal domestic
needs. These shallow dug wells often have a high incidence of bacterial
pollution due to improper construction and maintenance.

Since clays usually act as barriers to ground water movement, they
are called aquiciudes. Water moves in permeable zones of sand and
coarser materials‘ between clay beds. Springs occur where extensive play
beds outcrop at land surface and force ground water to the surface along
hillsides and steep embankments.

Volcanic rocks are consolidated materials and depend on joints,
fractures, and broken interflow zones to hold and transmit ground‘wa'ter
supplies. In areas of extensive fractures below the water table, 'bhése
rocks can be excellent water bearing formations.

Water Quality

Rain water and snow contains only small amounts of dissolved salts
and gases; however, as water infiltrates the earth's crust, it dissolves
gases such as carbon dioxide and other soluable minerals. Carbon dioxide
in water forms a weak acid and together with humic acids in soils the
water begins to attack réck waterials through which it moves.

Consolidated rocks such as sandstone have spaces vetween the indi-
vidual g‘i'ains partially or completely filled with cement:.'mg materials.
These cementing\ materials are. usually subject to re-solution in water
and make up much of the mineral content of ground waters. Most of these
cements are high in calcium carbonate; they may contain additional
materials such as iron hydroxides, oxides, ferrous carbonate, silica,
and sulfates. Usually ground water bodies in sedimentary rocks do not
contain high amounts of silicz.

Fine grained rocks such as silts and elays, expose considerable
surface area to the solvent action of water and formations made up of

fine grained rocks usually yield highly wmineralized water.

12

—
v

3
\




The longer water is in contact with rocks, the more mineralized
it becomes., Surface water that runs off quickly is usually low in
dissolved wmineralization, but ground water is wmoving much more slowly
and therefore contains an increased amount of dissolved salts and minerals.

Chemical reactions occur as water moves through rocks; some of

these i-eactions are as follows:

1. Evaporation and transpiration in the soil zone conceitrates
the water solutions and salts such as calcium carbonzte,
may precipitate.

2., Water softening can occur in areas where water is in contact
with clays containing bentonite and natural zeolites. Cal-
cium and magnesium from the water may be exchanged for sodium
from the clay. The water tends to become rich in sodium
and depleted of calcium and magnesium, thereby rendering the
water soft.

3. In the presence of organic materials and methane gas, as
found in many areas of Lincoln County sediments, sulohate
reduction occurs in the water and results in an incraase in
the carbonate content of water with the release of nydrogen
sulfide gas. CaSQy + CHy = CaCOB + HpS + Hp0

Six ground water samples were collected from wells during this

study. The water analyses are listed on Table 3 . A bar graph (Figure 4)
shows the relative mineral content of each sample. Water samples of the
Hartley well, 6/10W-35B3, and the Corkhill well, 6/10W-33F1l, represent
ground waters from the Siletz River Volcanics; These waters are classed
as sodium bicarbonate type waters. They are very soft waters having

less than 20 p.p.m. hardness and are reported to have a slight sulfur

odor. Sulfur odors can be removed by aeriation of the water. The iron
content of these sampies is well below the general standards of 3 poPelles
Iron staining is not reported to be a problem in the local area along

the Salmon River in T. 6 S., R, L0 W, .

Water from the Lincoln Beach municipal well, 8/11W-21Q1, is classed

as a sodium chloride type water. This well develops ground water from

the alluvial terrace sands and gravels deposited along the northern

countjr beach areas. Some leac;hing of marine salits is indicated by the
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magnesium and chloride content of the water. The iron content of
this sample is also reported 1oy and should not present excersive
iron staining problems.. The water is expected to be corrosive since
the pH is very low at 5.4. Being soft and acidic, this water can be
very corrosive to water pipes and water heaters.

The Agate Beach Water District!s Well #1, 10/11W-30A1, was also
sarpled. This water is considered to be a sodium chloride type water.
More magnesium and é.ulfate is noted in this water sample and indicates
that the water it is derived of wmarine sedimentary rocks. Actually
the well develops water from the Astoria Formation. This water contains
about 40 p.p.rﬁ. as CaC0O3 hardness and is rated as a soft water, However,
the pH of 6.0 indicates that the water may be corrosive to metal water
pipes and plumbing fixtures. Iron is not reported to be a problem in
this well water.

The Jinck's well, 11/11W-9C1, is Tocated in the Nye Mudstone
Formation east of Newport, Oregon. Water from this weil is very soft
and considered a sodium bicarbonate type of frater. The iron content
is low; however, this water has a pH value of 5.2. This acidic water
is expected to be very corrosive to metal pipes and fixtures. It has
been estimated that the life of normal metal water pipes subjected to
water of this type may be as short as 6 to 10 years.

| Water from the dune sands at South Beach were sampled at the
Brayton's domestic well, 11/11W-17F1. The water éppears to be a
. mixture of water types, though it is classed as a sodium bicarbonate
water and it is soft. As in the other samples the iron content is
reported to be slight.

The chemical analysis of water samples listed in Table 3 of this
report do not représent the quality of all of Lincoln County's ground

water reservoirs., Many well owners were contacted during this

15 -




study. In the areas of marine sedimentary rocks the universal complaint
of well owners has been that their well water was high in iron. Such
waters stained plurbing fixtures, stained clothing washed in the water
and uwswally had an irony taste. In some éases, a glass of water when,
freshly drawn from the well would be quite clear; but uwpon standing and-
mixed with air, a reddish rusty colored sediments formed and settled to
the bottom of the glass. Such waters may contain several parts per
mllion of iron. |

Sulfur odors in water also seem to be a very common complaint
especially in the fine grained c]ayétone and mudstone areas of the Nye
Yudstone and Toledo Formations, Deeper wells in these marine deposits
often encounter high amounts of chloride in the ground water. One well
near Siletz, COregon produces ground water having 710 p.p.m. chloride,
Water from this well has a flat taste. Persons with sensitivé taste
can usually detect chlorides in excess of 300 parts per willion.

GEOLOGY,

Lincoln County's land mass is compésed of a thick sequence of
Tertiary age rock units. The geology of the coastal areas hasylong
been of interest to those: seeking oil, gas, and céal deposits in Oregon.
A brief discussion of the geologic unj.ts is preserﬂ:ed~ in this report
and is taken from earlier geologic I;erports of the U, S. Geological
Survey's oil and gas investigations preliminary reports Nos. 88, 97 and
129, The title of.these reports and their respective ‘authc;)rs are listed
as follows: OM-38 "Gedlogy of the Newport-Waldport Area; Lincoln and
‘ Lane Counties, Oregon," by H. E. Vokes, Hans Norbisrath, and Parke D,
Snavely: Jr., 1949; OM~97 "Geology of the Coastal Area Between Cape
Kiwanda and Cape Foulweather, Oregon,® by Parke D. Snavely',"‘;lfra and
4, E. Vokes, 1949; OM~129 "Geology of the Spirit Mountain Quadrangle,
Northwestern Oregon," by Hwart M. Baldwin and Albert E, Roberts, 1952;

"Geology of Oregon," by Dr. Dwart M, Baldwin, University of Oregon.

16




Dense vegetational cover and deep weathering has nade field map-
ping of individual rock units difficult and fime consuming. 1iost rock
exposures are badly weathered and deep soil cover often obscures the
verious rock units. The rock formations are described in their order
of occurrence from the oldest to the youngest units. It will be noted

that marine deposits dominate the entire area and their uniformly poor

-«

rater bearing properites plague much of Lincoln County.

Deserintion of Rock Units
‘ and '
Related Waoter Besring Characteristics

Siletz River Volcanics

Lge and Thickness

The oldest rock formation in Lincoln'County is the Siletz River
Volcanics Formation; These rock units were deposited in and adjacent
to the shallow marine seas and ewbayments of the ocean during lower
and middle Eocene time, some 50 million years agb.

Though the base of the formation is not exposed in the area, the
“hickness has been estimated to 10,000 feet to 20,000 feet. These
volcanic rocks form the core of a gentle arching fold having a south-
west-Northeast axis. Thé community of Rose Lodge lies on the axis of
the structure. The rock dips to the northwest'and to the southeast
at angles of 10 to 30 degrees, East of btis, the Siletz River Volcanics
dip beneath the younger sediments to the west,

The formation has developed a radial drainage pattern forued by
the following nemed sireams: -Salmon River, Schnooer Cfeek, Drift Creek,
Gedar Creek, Euchre Creek, and Upper Siletz River. The formation holds
a high topographic position in the county due to its resistance to
erosion and fegionél folding and upiift. Eroéiqn has striﬁped away
the younger overlying,formatiéns exposing an area of about 160 sguare

miles of the volcanic rocks.
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Aerial Distribution
Thekformation is well exposed in the northeastern 1/3 of the
county. The outcrop varies from 4 to 5 miles in width and forms a
gt configuration through the nbrtheastern corner of, the county; The
formation is covered in mary areas by younger marine sedimentary forma-
tions and bécomes exposed where folding has brough the formation to
land surface.
- These volcanic rocks outerop 2 to 3 miles east of the coastal
commmities of Ocean Lake aﬁd Taft, now Iincoin City, Oregon. The
-contact between the Siletz River Volcanics and the younger scdiments
swings tb.the southeast toward Buchre Mountaiﬁ and then leaves the
péunty tb the east.
Rock Deseription
The Siletz River volcénics formed as a thick seguence of.sub-marine
‘basalt flows, pillow lavas, flow breccias, and related ash deposits,
Interbedded marine sands and clays are occasionally found in this forma-
tion., The lavas are usually dark green, gray to black in color and they
are fine grainéd; Gas holes in the rock are common and are usually
- filled with white to gféeniéh zeolite mineréis. As these sub-marine
lavas pbured out'dnto the sea floor the répid cooling formed fine grain-
ed and. glassy coatings on rougdedf"pillcw structures” of lava, Steam
explosions and shattering formed ejecta and breccia deposits., Extensive
altefatibns due to cooling and shattering in sea water formed dark
green volcanic glas and'clﬁsters of secondary zeolite minerals., Many
fractures have‘beep filled.with secondarj minerals, theréby reducing
the rocks porosity. Weathered portions of this formation form yellow-
clay and reddish_stains soils. The Widow Creek quarry on"ﬁighway #18’
near Rose Lodge exposes typical pillow basalt flows in fhis formation.

(Figure SA
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Ground Water Characteristics

The water bearing characteristics of these volcanic rocks are
largely unknovn. A few domestic wells penetrate these rocks in the
vicinity of Rose Lodge near ‘the Salmon River. One.of the deeper wells,
6/104-33F1, is 215 feet deep and produces 33 g.p.m. with 150 feet of
drawdosm. The specific capacities of local domestic wells average
about % gallon per wminute per foot of drawdevm. Therefore, icw yiclds
are thus fare indicated from shallow wells in these volcanic rocks. Deep
zones of the Siletz River Volcanics have not been exploréd in Lincoln
 County. It is possible that porous interflow zones exist at moderate
depths., This thick formation, therefore » presents a large area for
future water well exploration. The formation outerops in an aréa. of
high annual rainfall which may provide excellent recharge.

Wells constructed in these rocks Wiil encounter hard rock drilling.
Usually minimum amounts of well casing are required. Some broken and
brecciated zones may require liner pipe to .prevent caving. Small diameter
6 inch wells can be used to test the water bearing characteristics of
the rocks. When justified, the & inch w2ll can be reamed.' to 2 largeT
dizmster pro&ﬁction well, |

The water quality in this formation is largely unknown. Only two
local water sa.mpleé from wells near Rose Lodge wei'e' collected for analy-
sis, Table  1lists the results of the analysis for well 6/1LOW-33Fl and
6/10W-36GL. The tests indicate that the water contained in the shallower
zones of this formation is a very soft bicarbonate type water. Dissolved
gases in the water are common and may cause sulfur odors. Gases of this

type can be readily dissipated by aeriation and usually present no water
| quality problem. The amounts of iron in the sampled waters is well
below the. standards of .3 p.p.m. iron set by “the »U. S+ Department of
Health. | |
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Tyvee Formstion (Burpee Formation)

Agze and Thickness

The Tyee Formation and the Burpee Formation appear to te time
equivalents énd will be discussed as the Tyee Formation in this report.
This formation was deposited in 2 shallow sea 45 to 50 millioﬁ years
ago and is considered to be middle Zocene in age. The formation has
been estimated to ve 6,000 to 10,000 feet thick and it contains
calcareous cémented silts and sandstones near its base where it overlies
the Siletz River Volcanics, |
Aerial Distribﬁtion

The Tyee sedimentary beds cover more than 60 per cent of the entire
area ofALincoln County. In the central and southern portion of the
‘county, these,sédimentary rocks extend from the eastern county border
to within a few miles of the coast. A&lmost all of the area drained by
ﬁhe Yaquina and Alsea Rivers and their tributaries is wade up of the
Tyee Formation,
Rock Deseription

The Tyee sediments make up a thick sequence of rhythmically bedded
marine sandstohes and iﬁfeﬁbedded tuffaceous clzy shales., Individual
sandstone beds vary from 1 to 12 feet‘in thickness and conﬁain large amounts
of mica. Each unit grades upward from coarse and medium grained sands to |
fine silty sands and finally orgahic clays where upon the cycle is repeated
in the next overlying beds. This demonstrates that the sea advanced and
retreated repreatedly over the areag for an extensive period of time. The
sandstones and clays are usually blue-gray in color, when fresh, Thin
clay partings, carbonacecus plant debris and mica flakes best revezl the
bedding'planes in the Tyee formation. The interbedded clay'beds are rich
in organic debris and are often gray to black in color. The bed§ﬁweather
very easlily and undercut the more resistanﬁ cemented sandstone merbers

in exposed outcrops. (FigurebA)
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Ground Vater Characteristics
The Tyee Formation offers poor prospects for the development of
large capacity water wells. -Several wells were attempted near Nashville

§

in Section 36, T. 10 S., R. 8 W., These wells were drilled to depths of

200, 120, :and .73 feet ana all of them were abaﬁdoned; Either the wells
were dry or the water encountered was too brackish. to be suiteble for
domestic use. Springs are used exclusively in this eastlern portion of
Lincoln Count.y. | |
To the south neef Burnt Woods and Harlin, domestic wells 80 to. 90
feet deep ?roduce adequate domestic Waﬁer supplies of 4 to ld ZeDalle e
It is not uncommon for well attempts in ‘thi's formation to §roduce less |
than 2 g.p.m. with'excessive drawdowne'. Well abandorment is commnon «
Surface springs are common vin these flat lying. sedimen-tary rock
uﬁi‘bs. Perhaps 75 per cent of the r'urel domestic water supplies are
obtained from springs and stream’ draining the formation. ~ Dug Welle‘
20 to 40 feet deep far outnumber drilled wells . in the me.rine deposits. .
Weathered surface soil zones, alluv?él £411 materials, and choked
strean chanhels form areas in ‘Wh:.'L‘Ch ‘sorings and dﬁg_wells are located.
Large aﬁomts of deeayed'timber and o‘rganj.c' debr:.s choke many stream
channels and probably contfi'bute to the developmenﬁ of "t.he, dark browmn
“ermin walers fowmd in swfzee sireams during the laie swmer ssasom,.
Well ovmers of the Tyee areas usually report exceesive amounts of
iron and/or hydrogen sulfide gas in their we].'L water. PFragmental vlant
debris is almost univez;sally-present in the fine ¢lay beds between sand-
" stone members and the decay of these ‘met_eriale is expected to affect
the ground water quality in this manner. |
ioledo Fermatioﬁ
Age and Thickness
The Toledo Formation was dep'osited as offshere sediments during

the upper Eocene and early Oligocene time, 35 to 40 million years ego.

23






