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GECLOGIC EVALUATION OF THE ALKALT LAKE DISPOSAL SITE

The State Department of Geology and Mineral Indusiries began studies cn a proposed
chemical disposal site at Alkali Lake in June 1969. The work was carried out in cooperction
with the Oregon State University Department of Environmental Science, which is conducting
research under a facerai grant. The Lake County Planning Commission, Governor's Advisory
Committee on Synthetic Chemicals in the Environment and several other state agencies are
interested because of the storage of toxic chemical residues at the lake by Chem Wastes, Inc.
The state is also involved to the extent that legislature agreed to accept responsibility for
storage of the chemicals at Alkali Lake.

The object of this investigation was to determine if geologic conditions at Alkali Lake-
were suitable for disposal of toxic chemicals. Geologic structure, relationships of rock for-
mations, chemisiry of playa sediments and cssociated brine pool, surface draincge, underground
aquifers and soil permeapility, all are relevant to the proposed disposal project. A secondary
objective of this study was to estimate reserves of sodium carbonate in the brine pool and playa
crust to see if mining would be feasible with low cost backhaul from the disposal cperation.

The first phase of geological investigations wes to sample foundation materici in the
vicinity of experimental test plots where various cpplications of chemicals were to be cbserved.
Appcrent permeability was checked and depth to the water table measured. Analyses were
made of the brine beneath the test plots. The auger drilling in the summer of 1949 showed that
tesi piots should be located at the south end of the |ake where permeability of sediments was
low and the water saline. More drilling was done in 1970 for determining the limits of the
brine pool as well as sampling the lake beds to a depth of 50 feet. A total of 16 aquger holes
wer2 drilled in the summer of 1969 and 1970 (see figure 1). Lake sediments above the water
table were anclyzed for salt content by the State Department of Geology and Mineral Industries.
Reccnnaissance geologic mapping was done to verify published data and a study made of qerial
photographs of the lake to locate foults and evaluate geomorphic features. Prevailing wind
direction could be lecrned by examining the dune structures on the aerial photographs.

Results of this study indicate the loke playa and bordering area to be usecble for
disposcl purposes as for as geoclogical features are concerned. The possibility of chemical L~
liguids or residues reaching useable water supplies by surface drainage or underground seepcge
appears remote. Low cost backhaul should mcke the deposits at Alkali Lake economic; however,
the mining would be on a small scale because of limited reserves of sodium carbonate. No major
problems are evident in connection with disposal of wastes at Alkali Lake.

History and prior investigotions

Mining claims were first filed on Alkali Lake in the latter part of the 1800's by a
Portiand firm which was interested in the boron prospects (later tests showed little boron at
Alkali Loke). Prior to World War | the Pearson Engineering Corp., London, England, took
an option on the claims along with options at Secrles Lake, California, beccuse these dry
lakes copeared to them as good mining prospects for soda ash. The outbreak of war terminated




this project. Some sodium carbonate was mined from Alkali Lake in the 1920's and sold in
Portland as washing soda (Stott, 1952). Eyde Nitrogen Company, Norway, became interes-
ted in the property in the 1920's for manufacturing sodium nitrate. Although the process
appeared to be commercial, nothing came of the Eyde inquiry.

M.F. Gouge of the Ottawa Department of Mines, Canada, visited Alkali Lake
in 1924 to study the potholes and determine how they formed. O.F. Stafford, a mining
consultant, was hired by the Oregon Department of Geology and Mineral Industries in 1939
to explore the commercial possibilities of dry lakes in eastern Oregon. The importance of
sodium salts for many chemical processes led to a study of the evaporite deposits at Alkali
Lake, Summer Lake, and Lake Abert by Allison and Mason in 1947, Later, in 1952, Bonne-
ville Power Administration funded a study by W. J, Stott, Professor of Chemistry at Portland
University, to explore for evaporite layers at depths below the playa surface. This study
also included other dry lakes in eastern Oregon. Chem Wastes, Inc., Portland, purchased
the Alkali Lake patent in 1967 for the purpose of storing and treating chemical wastes. The
company also planned to re-examine the commercial value of salts in the playa sediments and
in solution in the brine pool and thus take advantage of the low cost backhaul of evaporite to
Portland.

Geologic mapping has been done in northern Lake County by the U.S. Geological
Survey and the Department of Geology and Mineral Industries. N.L. Mundorff did geologic
mapping at Alkali Lake in 1947 for a thesis project at Oregon State College. Some mapping
was done during the present project to supplement the earlier work.

Geography and physiography

Alkali Lake is located in northeastern Lake County about 60 miles north of the city of
Lakeview and 15 miles north of Lake Abert in Lake County. The dry lake is approximately 8
miles long by 5 or 6 miles wide. It is separated from North Alkali Lake by small volcanic cones
named Alkali Buttes and the highlands between Alkali Lake and Lake Abert are also eruptive
volcanic features. The northern extension of Abert Rim borders the east side of Alkali Lake
rising 1200 feet above the valley floor. Highway 395 traverses the valley along the base of
the Abert fault scarp in a north-south direction roughly parallel to the scarp. Elevation at the
lake is 4244 feet. Mean annual temperature is 50°F, rainfall 10 to 16 inches,and evaporation
approximately 55 inches per year.

Settlement around Alkali Lake consists of a highway maintenance station, service station,
restaurant, and one or two ranches; the remainder of the property is Federal Range Land. In
contrast to the desert appearance of the area, fresh water is available 50 to 200 feet below the
ground surface. Vegetation is typical of the Oregon High Desert, consisting of sage, grease-
wood, rabbit brush, and range grasses. The alkali flat is barren of growth except for green
patches around springs which flow year around.

Alkali Lake lies within a broad lowland forty miles wide stretching from Summer Lake on
the west to Lake Abert and Alkali Lake on the east. This broad depression is bounded by the
Winter Ridge fault scarp at Summer Lake and the Abert fault scarp on the east side.



—
-

34&.1\/./. /

,
S N
NN
o’ ’
-

..g. SRS &P

{
~
<
\
N
7
Cartograohy by S 2 Rem

W o -
faﬁiaj

-
\ B

Y

. n .Vv. Y

| \.\\kwkwﬁd/ 5 §
7 ) N f >
SIPREEN

. et /.. 7 T J-
: NaEeae] St o N SO v - r.\.!-t. rf.Mr.z (177 »!\r wwfy
SRELIUI N IREIREEMERTIRPPIN K20 = SOMRIR AR e iiotad ol St Tl Y .
G e T R e .

223 ¢

' JF. . ‘ . ... x W wn o.“\-w\\%

e T o )
). ..... / & a .... o ..... .. ...-..“ - .... - ... ) d v:/'
< T e ) s

v

PRI Chu.:-daotn. .

A1KALI LAKE AND VICINITY

Test Mot
=7
X
:y

-+ addon 51

® by Oreg. Mighway Depr

po.
3

; . . PR . e et
<. P B . . S A B RS
5 : o . ce e, R AR
" e et o0 IR RS A - TP RS
LIS PRI S NIRRT S FERELIYE L SRR PORTL BT a
- (4]
.

2 MILES

STATE OF OREGON
Figure |

CEPARTMEMT CP GEQLOCTY AND mINERAL INOUSTRIES

1959

]

'~




Several levels of ancient Icke terraces are evicent on the slcoes of buttes and high areas
testifying to the existence of a large fresh-watar Icke during the ice ags at a time when
the climate was more humid than the present. Drainage in the brocd lowiand is controlied
by cross faults, one set frending northwest and the other northeast. Siructural features in
the vicinity of Alkali Lake can be seen on aerial photographs. )

A north-souih lineation in the west half of the playa appears to be a surface drain-
age course and not a fault trace. Just west of this linear groove is a high area where sorings
seep out at the surface, and the accompanying growth has prevented erosion of sediments

by wind.

The arrangement of sand dunes around the perimeter of the playa shows that winds
prevail from the southwesi and northeast. This probably has been the case for several
hundred years. The dunes at the north end of the playa show the work of varying wind
currents as well as the prevailing winds. The varied direction of winds here are caused by

Alkcli Buttes. Auger drilling disclosed that there is 20 to 30 feet of aeolian deposits ot the ...

north and south ends of the lcke (see descriptions of auger borings in appendix). Erasional
remnants of lake beds are evident along the west sides of the lake and to some extent on the
ecst shore. Mundorff (1947) concluded from his studies that the lake basin is a deflation
basin from wnich 20 or 30 feet of sediment has been stripped by the wind.

Stratigraphy

The oldest rocks in the vicinity of Alkali Lake are tuifaceous sediments and tuffs
expcsed clong the Abert scarp south of Gray's Butte. This rock unit ( Tts,on geolegic mep, -
Fig. 2) is cpproximately 13C0 feet thick (Walker and Repenning, 1965). Several hundred
faet of Miocere-Pliocene andesite and basalt flows overlie the oldest rocks . Younger lavas
and lccusirine beds of Pliocene age approximately 300 to 400 feet thick rest on the andesite
cnd besait flows. Pliocene-Pleistocene pyroclastics, basalt and interbedded lcke sediments
overlie the Pliocene rocks. This upper unit is 150 to 300 feet thick where exposed west and
ecst of the lake piaya (Walker, 1963). Cinder cones and volcanic vents were also formed
during Pliccene-Pleistocene time. Alluvium, lake sediments, wind depesits, end capeing
flows of basalt represent deposition during Pleistocene and Holccere time. Allison (1945)
found that oumice and ash falls were deposited with the youngest sadiments in northern Lcke

County. Test wells 18 R-1 and 5 N-1 encountered Pliocene volcanics at 170" and 130 feet - - -

respectively after drilling through Holocene-Pleistocene and Pleistocene-Pliocene sediments.
No preminent unconformities have been recognized in northern Lake County in the mapping

done thus far (Walker, 1963).
Rhyolite plugs, (Gray's Butte) dikes,and domes intruced existing rocks some time
between the end of Pliocene time and ecrly Pleistocene time. These intrusions appear to

occur along foults.

Geologic structure

Southeastern Oregon from Croter Lake to the Idaho torder lies within the Basin and --

Ronge geomorphic province and between these two locations there cre several large north—
south trending tectonic deprassions bounded by high scarps of uplifted intervening feult
blocks (Fuller cnd Waters, 1929). Alkali Lake and Lcke Abert are situated on the east. mergin
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HOLOCENE

HOLO-PLEISTOCENE

PLEISTO-PLIOCENE

Tha
PLICCENE Tob
Tst

PLIO-MIOCENE [E

MIOCENE l s

(e}

EXPLANATION

MAP UNITS

Playa depasin
Clay, silt, sand, and some evaporites.
* Alluvium
Uncomalidated fluviatile gravel, sand, ond silt. Lorge areas of
windblown sand designated by stipple pattern.

Sedimentary deposits
Locustrine, fluviatile, and ceolian sedimentary recks.

Tha, basaltic and ondesiric flows, interbsdded sandstone, siltstone,
ana tuff. .

Tob, vesicular bosalt flows, gray and reddish~gray.

Tit, semi-comolidoted |ccustrine tuifoceous sandstone and siltsrone,
@h ond ashy diatamire, Wi, lapilli WiF, and tuif breccia.

Basalt
Sasoit flows, g.novu"y dipping 5 to 10 degrees. Many mojor topo-
grapnic rims cappad by these flows.

Tu#faceous sedimentary 1ocks.
Mostly fine=grained, poorly to moderately well-bedded tuifoceous
sedimentary rocks and some ashy tuifs representing flood piain or
shetlow laka depasits.

VOLCANIC ROCKS - STRATIGRAPHIC RELATIONS UNCERTAIN

Trd

ﬂ

—_lhc ejecta.

Intrusive rhyolite and dacire
Plugs, dikes, small andogensus domes.

Pyroclastic rocls of besaitic cinder cones

| Qla, suboreal deposits of unconsolidared, reddim, fire to coarse scaricceous basaitic
Qe ejectn. Age, Miocene(?), Pliocene, cnd Pleistacene or Recenr.
QT QTps, subogueous deposits of pa?ly consolidared yellowish-grown paicgonirized

Rocks of silicic vents

Tsv{  Dikss, plugs, ond eomplu exogenous domes, including relond flows and flow

breccics, of docitic to rhyolitic composition. Age, Pliccene and Pleistocene .

Recent {?).

Tve

Rocks of mafic vents

Baol'lc ond ondesitic aggiomerate, breccia, scoria, eindars, flows, cnd intrusive
masses forming constructional volconic landforms. Age, Pliocane, Pleisiocene, and

Andesite flows

Figure 3.
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of one of these large depressions; Summer Lake, Silver Lcke and Chewaucan Marsh are on
the vesf side. This brecad basin is a composite grcoen consisiing of numerous small fault
block units resuiting from criss-crossing faults. The upthrown fault blocks dip to the east
and west away from the main graben basin. Also, smalier fault blocks within the graben,
tilt away from the center suggesting that the gross structure is a broad faulied anticline

with the crest down-drcpped. The grearest displacements occur at the margins of the graben
and decrease toward the center (Donath, 1958).

The main fault system, which developed in Pliocene time, divides the region into large
blocks seporated by N 35° W and N 20° E trending fractures. The northwest-trending faults
die out northward, becoming hinge-type faults. Displacement along the northeast-trending
Abert foult also decreases to the north. Later faulting on ¢ grand scale superimposed north-
south trending fractures over the earlier main fault pattern and produced the characteristic
Basin and Range structure. The "Range Faults"(Larson, 1965) are believed to have been initi-
ated in early Pleistocene time (Peterson and Mcintyre, 1969). Subordinate faulting adds to
the complexity of the structure. The structural evolution of the region relates to tensional
stresses and cdjustments to igneous activity in the crustal rocks (lkeagwauni, 1965).

Seismic profiles by Donath (1958) disclose that faults buried under quaternary sediments
in the Summer Lake area conform to surface trends and thet dips of the faults are nearly verticai.

Folding of crustal rocks in Leke County is believed to have taken place both concurrently
and following Pliocene foulting. Deformation appears fo have occurred after most eruptive cen-
ters hcd bean formed. The entire area was folded into low broad anticiines and synclines with
northwest or northeast axial trends (Peterson and Mcintyre, 1969).

Correlation of deep wells

Two deep test wells were drilled ot Alkali Lake by Portland University in 1952. (see
figure 2). The well at the south end of the playa in sec. 18 is referred to as well 18R-1 end
the well ot the north end of the playa in sec. 5 is referred to as SN-1. Drilling was haited in
the test wells when it seemed acpparent that no more saline waters would be encountered. Sands
at the top of both wells probably are Holocene aeolian deposits. Diractly beneath the aeolian
sediments cre Pliocene-Pleistocene lcke beds (Qts, Walker, 1963). Both wells probcbly pene-
trated Pliocene voleanics ( Tha and Tob, Walker, 1963) which contcined fresh water. Analyses
of water from the wells correspond quite closely (see appendix). Based upon stratigraphic rela-
tionships described by Walker (1963) Miocene volcanics should be found below the iake playa
at a depth of 400 or 500 feet. Older loke beds should underlie the volcanics and may possibly
contain brackish or saline water. Saline water was found at 1200 feet in a well on the ZX Ranch
south of Summer Laoke and when the well was plugged back to 400 feet it produced fresh water

" (Stott, 1952).

Correlation of auger holes

A totcl of 15 auger holes were drilled around the periohery of Alkali Lake by the Oregon
Depcriment of Geology and Mineral Industries in the summer of 1969 and 1970 to obtain data
on the brine pool and to define stratigraphy of Icke beds to o depth of 50 feet.Generally specking,
the heles on the outer margin of the playa encountered a covering of ceolian deposits to depths
of 10 to 30 feet and beneath these sediments, loke beds were found. (See figure 5). There were
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some fine silty sands in the lake beds but silts and clays predominated. Scattered diatoms were
noted in auger samples but no diatomite layers were found. Thin beds of peat were drilled in
the lower portion of a few holes and thin hard layers of siliceous material were common. Silici-
fied ash beds caused holes No. 10-and 14 to be abandoned prematurely. Most of the samples of
lake sediments were intermixed with volcanic debris. Dunes contain a post-lacustrine pumice
mixed with aeolian sediments derived from lake beds (Allison, 1945).

Water characteristics

Analysis of water from springs, water wells, and auger holes (see appendix) were made
to assist with geologic interpretation and to determine limits of the shallow brine pool. Three
main features can be seen from these analyses: 1) the brine pool is situated adjacent to a north-
west-trending fault barrier at the south end of the playa (see isogram in appendix); 2) the spring
water and deep fresh water aquifers show a common source; and 3) water supply to the basin
from the surface and from below is relatively fresh. Evidently the playa salts and brine pool
result from evaporation of these relatively fresh waters (a conclusion suggested by Allison and
Mason, 1947). Presence of arsenic in the deep water and concentration of arsenic in the brine
pool confirmthis conclusion. The arsenic may in some way be related to mineralization along
the barrier fault at the south end of the lake. Metals found in the water sample from auger
hole No. é could also be associated with this postulated fault. It has been suggested, however,
that these metallic constituents could have come from corrosion of shells and cartridge brackets
left on the Air Corps firing range. Hole No. 6 is situated on the approach to the old target area.

Analyses made by Portland University in 1952 (see appendix) show a marked decrease in
salinity in formation water below a depth of 40 feet in well 18R-1. Water sampled in well 5N-1
was fairly fresh even at the top. Evidently only the top 20 or 30 feet of water contained in the
lake sediments is saline; below this depth the salinity decreases.

Soda ash reserves

Several estimates of evaporite reserves have been made in past investigations of Alkali
Lake. Most investigators agreed that sodium carbonate was the chief prospect for mining and
that Alkali Lake seemed to hold the largest deposit of this salt of any of the dry lakes in eastern
Oregon (Stott, 1952). Sodium carbonate is a relatively rare occurrence in nature, being formed
from certain spring and alkali lake brines. Most sodium carbonate used today is made artificially
by the ammonia-soda process (Solvay Process) for use in organic and inorganic chemicals. Sodium
carbonate has been mined at Alkali Lake and sold for washing soda. One problem not mentioned
in prior studies is the presence of arsenic in the evaporite and the brine. Can it be easily separa-
ted from the sodium carbonate?

The principal salts at Alkali Lake are: sodium carbonate, sodium chloride, and sodium
sulfate. There are also smaller amounts of potassium sulfate, phosphate, boron, arsenic, silica,
iodine, and fluoride intermixed with the soda. The greatest concentration of salts at Alkali
Lake occurs in the pot hole area (see figure 1). Allison and Mason (1947) sampled the potholes
to a depth of 4 feet to check salt content of the evaporite lenses and underlying lake beds. They
found the lenses to be 3 or 4 feet thick in the center of the "potholes" tapering to a few inches
at the perimeter. The "potholes" range from 2 feet to 30 feet in diameter. The top portion of
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the lens analyzed 40% sodium carbonate decreasing to 18% at 42 inches. Tests on well 18R-1
show that sodium carbonate diminishes to 1% at a depth of 20 feet; it is reasonable to expect a
similar decline beneath the potholes.

The surface crust on the playa yielded 7% sodium carbonate (see figure 4) in tests made
by Allison and Mason (1947). Replacement of evaporite was checked at one pothole during
the 1947 project. After one year a 13-inch layer of new crystals formed in a pothole that had
been cleaned of evaporite. The potholes are thought to originate from seepage of fresh water
from the deep aquifer upward to the playa. Evaporation and concentration of salts occurs near
the surface of the pcotholes and crystals form when saturation is reached. Surface crusts at
Summer Lake yielded 5 tons of salt per acre (Allison and Mason, 1947), 3.5 tons of which are
sodium carbonate.

Sodium carbonate concentrated enough to extract commercially at Alkali Lake is
limited to the upper 20 or 30 feet of the brine pool. Limits of the producible brine are assumed
to fall above: the 20,000 mc mho line (see figure 7). Studies of auger samples indicate that the
lake beds have low permeability and porosity but no laboratory tests were made in this investiga-
tion. Effective porosity is assumed to be 10% and concentration of sodium carbonate approxi-
mately 8% in the brine. Total recoverable reserves of sodium carbonate at Alkali Lake appear
to be:

Brine Pool 200,000 tons
Potholes 100,000 tons
Surface Crust 10,000 tons
Total 310,000 tons

Inasmuch as the average annual evaporation rate in Lake County is 55 inches (Waring,
1908), some replacement of sodium carbonate can be expected annually. However, mining
operations depending on solar evaporation in the playas of southeastern California have failed
even though the water source contained a much larger dissolved content than source waters at

Alkali Lake (Stott, 1952).

Summary and conclusions

All the geologic evidence suggests that Alkali Lake is a closed drainage basin. Surface
water appears to drain from all directions to the lake flat. Geologic structure indicates that
regional drainage is south to southeast in the Summer Lake-Lake Abert graben. Artesian flows
in wells 18R-1 and 5N -1 establish that the deep fresh-water aquifer is separated from shallower
water zones by confining layers of sedimentary rock. The occurrence of several large fresh-water
springs and artesian wells in the vicinity of the lake playa show that ground water is moving into
the basin; thus, liquids placed on the ground surface are not likely to escape the lake basin.
Permeability of lake beds is generally low as seen from the auger samples; therefore, movement
of fluids through them should be slowed considerably . Where wind-deposited sand occurs around



Figure 7. Conductance isogram of brine pool (values in mc mhos/cm)
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the playa margins, seepage of surface-applied liquid would be rapid until lake beds were
encountered. Some of the lake bed silt layers transmit fluid fairly well as seen in the 15-
foot hole near the Chem Waste office. This hole can be pumped at approximately 6 gpm of
alkali water without going dry, but the underlying clayey layers would retard vertical move-
ment of fluids. Lateral seepage would be toward the brine pool.

Geology of the Alkali Lake playa has been covered in prior projects so the present
investigation offers only a few additions to geologic interpretations, mainly to describe the
lake sediments to a depth of 50 feet and establish limits of the brine pool. Previous mapping
is used here to relate geology to proposed disposal operations. A fault along the south lake
margin is indicated by the salinity isogram as well as a lineament on the aerial photograph
of the playa. Springs occur in the west half of the playa but no surface expression of struc-
ture can be identified; perhaps some north-south trending structure influences upward seepage.

The possibility of economic mining of sodium carbonate depends upon low cost trans-
portation to markets. Reserves of this salt are relatively small and would support only a small
venture. Source of the brine appears to be in the deep fresh-water zone which evaporates
after reaching the surface; thus, renewal of salt supply will be quite slow. The brine is con-
fined to the upper 30 feet of the lake beds and below that depth salinity decreases rapidly.
The presence of arsenic in the evaporites may interfere with processing the soda ash.

Use of the lake playa for disposal of chemical wastes has merit as there is little danger
of polluting usable water supplies. The location is remote and land-use potential low. Methods
of disposing of toxic chemical wastes being tested at Alkali Lake by Oregon State University
Department of Environmental Science include degradation by soil bacteria, degradation by
photosynthesis, surface spreading dilution in conjunction with bacterial degradation, and range
brush control. Some other methods which reportedly hold promise for use at Alkali Lake are
dehydration, high temperature incineration, and chemical neutralization utilizing alkaline
salts contained in the brine pool. Chem Waste, Inc. also may utilize the property for storage
of chemical residues for recycling to secondary uses.

Wind erosion will be a problem if the lake site is used for disposal of solid waste
residues. Sand dunes around the perimeter of the playa testify to the erosive force of the
wind. Prevailing wind direction is from the southwest and northeast but cross currents also
occur because of topographic obstacles. A diversity of dune alignments is evident at the
north end of the playa on aerial photographs. Relative to the wind, odors from spread
wastes will be noticeable for some distance unless methods can be devised to screen them.
Another detrimental character of the site is the alkaline soil which will likely retard bac-
terial activity. Results of test plot studies will undoubtedly determine to what extent this
is true.

The State Department of Environmental Quality is the licensing agency for disposal
facilities and may place restrictions on the proposed operations or require certain monitoring
stations. The State Engineer may, in conjunction with the Department of Environmental
Quality, request test drilling and monitoring wells. Recommendations for additional work
by the Oregon Department of Geology and Mineral Industries include a cored hole to 50 feet
to better define the lake beds and measurements for permeability or percolation tests on fluid
seepage in the lake beds. Seismic profiles may be helpful in the interpretation of subsurface
geology but they are not essential, especially if another deep test hole is drilled.
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State of Oregon

DEPARTMENT OF ENVIRONMENTAL QUALITY INTEROFFICE MEMO
Tos Vern Newton, Geology Dept. Dates 1/14/771
Froms Alan W. Hose

Subject: Alkali Lake Arsenic

Results of samwie collected on 12/20/70 by Dr. William Kondo
of Chem Wastes Inc., taken from a fresh water sprin; on the west

side of Alkali Lake are 0.018 mg/l arsenic.

Public Health Service

Recommended Maxe 0.01 mg/l Arsenic
Maxe. Allowable 0.05 mg/l Arsenic
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ST
eSS State of Orezoun
’Aﬁ.-. ,';
= DEPARTMENT OF ENVIRCNMENTAL QUALITY ENTERCIFICE MEMO
To: J.C. MNewton, Geology Dep-:rtment Date: 3/24/7G
Frem: Alan . Hose
Subjece: Alkali Lake

Results of analysis for Alkali Lake are as follows:
.

oH Conductarce Arsenic (mg/l)
Auger hole F 12 8.2 1220 7.2
//-‘
Pot hole - Playa 10.0 94000 <:E§z:>
Auger hole # 13 9.6 2500 3.2
Auger hole # 11 9.7 19000 2.2
Auger hole # 15 3.6 3000 3.2
; g/’,/’-t-v < y D
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OREGUN DTAYE PBRARD QOF HSALTH

Mineral Contend of watar

Alkali Lake(¥unt Trailor)

CazoMNo.

112

Svstem Mo L1 IX

5

!

1 -
-

County Lake Sampre ID No. [ 1 1 11
Ssurce 1R aw £ TaeateD, 3 Eezrio, LhosmooneD D 10
Sampling Point Battle No.
Collected By vew pate Lt7 I1X[3 | 1IX| 61 9} n-1@
Analysis By__ “A.W. Hose nate L8 1X[2 | 1}X| 6] 9

Mow7¥
Laboratory Yumber 1495 < oMY D".‘f s YEAZ)

Tvoré: Dovble vertical line delow Shows Jocotion of chacrmal/ poini.
*ous Recommended max.

*Roue Max. Allowable

Gard Mo. /, Cord Columns '/7"75

ji;—car‘d %. 2, CGI\J .Co/unon.! /7“75

28

y -8 [ 11 -
Color, units O‘Si , E:ﬂ” '!Conductance (mc_mho/em) ¢ 316 ?—_C 17'1?
Tusbidity, JTY_(5) LI Laloz lemoriaes (250" | e
" t [ ‘ -2¢ l :
Solids, Total (500) 1175 ' L ' 0 ‘23 - .l. odium l—_==!___——n—___.zs_
Solids, Volatils L1314 | 21-30 ll‘ ootassium | {eo-n
Carkon Dicxdide |- H= -3 ‘!:luarida ijollil P
73 | R B lenosohatas (oluble Orthe) 2 18| P
Alkalimity, Total as Call3l= ‘ 373 ‘ tifates (Z‘SO)‘jé 112 l 3 ! 0” 38-¢
Eardness as CacO _1 _1613] 40-43 ‘L.li on ) ‘ '7 e
= 3 ‘ 1lic —
Calcium _Lﬂ'i_ #4-d1 wninum ‘ofjol2 |
' ' 48-51 "
Magnesiun -——-‘—-“i itrogen, Ammonia l_o____lo l 2 :
: * 1 osal =Tors|
:’I;én (o.3) g;;f 54‘;' litrogen, Nitrite 'L_.__.__'4g 0} 5
® | {5557l # ¥ .
Manganese (O. i:> K S QLL] [jitrogen, Mitrate (4’.5) Q!.’o )6 |
Arsenic (0 0’) (O’Oj) ojgio _:s;:iC’nlorides 11615 } Ol ‘ %0°
Alkalizity,Total as Caco,{ glsloloh 1| ‘:“f-%odim sl6lolo 5
> ——r—— |
ron ‘ siu ‘ b1-15Potassium | i31215 " | !g?-

REMARKS

.~
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Mineral Contenu of Water

CaroNo. | 1]2]1
Name of Waler Supply _ Alkali lake System /Vo.‘ i X 77"6
County __ ke Samere ID, Mo, | |79
Source Svring on YWest sice [Raw, 2 TReaTeD, 3 ELEno, & Avsnvone D 0

Sampling Point

West Side of Alkzali Lake

Bottle No.

Ccllected By V. Newton Dﬂtai l lleI SIX 69| ll-1e
Analysis By A.V. Hose Date l Xl 1{0|X|6]9

) Howrst o L.
Laboratory Kumber 1540 < onTH , Pay , YeA g)

MNoré: Dovble verfical line below Shows /scotsor of oloscsina’ ,aa/'ﬂzl-
*W‘PHS Mex. ,4/louuab/d’

®pHs Recommended max.

Card MNo. /, Cord Columns 17-75 Card No. 2, Card Columans |7-75
mg/3, or as chown M8/L or as spson
Color, _units 05)9% EE]I'HB | .Conductance (me.mho/em), ‘ e
Turbidity, /7Y (S ) ol 19-22 Ecmorides (2s9)* L[ 3] of ofu-2e
Solids, Total (509 1] 8] 2fjes-z s odiun | [ ol of [wses
Solids, Volatile Ho 27"30 Sotassium 2| o] o3t .
Carbon Dioxide 1 2, 433 ;E‘].uori.de . ERES
o ' L% ephatos Goluble Orthe) _ [o[a[ 5]
Mkalinity, Total as Cac03ldml O I lsusates (250)* | Ls]of e
Hardness as CaC03 B 5!i1 40-43 ‘Si]icon " v o[ Jer-es
Calcium Ciesea o [ o] 1}s#r
Hagnesiun 2] seest Nitrogen, Ammonia Lol o] 8 50
37;{:0“ (o.5) - ojo] 85 Nitrogen, Nitrite <[loafrs
Manganese (0 DSYK T __ﬁ@ﬁ'ﬂ !g‘\lity;ogen, Nitrate (45)* l:%-57
sreenis_ (000 (009" N AGE e L[ Jeuw
Boron L l<lols] | 6;.'-63 (T T 1] v
EENEEEN ERRERRY
Reparks - e e -
seasrn Wttn A coitioiy ‘
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Fireral Conteri of jater -
!‘ ) 2 '
: CazolMo. 11211
i
‘! 1] { ‘L.’
- . - GONVRTEM A
Yame of Waler Suppliy__ 2ir2li Tate ‘5: i No. X . J\
e - -
County laka WSampi = D No. [ | 1-9
j i - . oy
Lutton ing ! v 2 72eATED, S Sismo, $ficannaneD llO
Source Sutton Soring 13aw 2 T2cnmen, 3 ~0, &kt > |
Sampling Point Surface of Soring Boftfe /VO.
- - . NMavre ’ Q X 2 = A ”"G
Cellected BY V. Newton Date Q = 12 X 518
. ) ': 1 x 0 6
Analysis By A. Y. Sose Date 0 1 X 9

laboratory luymber

1536

é”la/vrﬂ Da d, Ye‘AZ)

PoTE: &gu;we Ver*n:a/,,neae/gw‘\ywm /acoillm ‘,r aéc/mo/
Rens Recommended max.

. 7
a/nZ.

P> RS PHS Max. Alswable

.

Card No. /, Cord Columns 1775

:ica,-d No. Z, Card ACa/uan 17-75

ms/z ,or as chown

mg/},. or o35 _"r:v','.’n

>oloz; units )‘ ___.__————[ Oiln-la {Conducvance (mc.mho/cm) 31 71 o i_’m
fuedid 'T.v J7 (S)’\ ' — ’___‘ E - 19-22 ’)Cn.lorldcs CZSO)M 219 2!21-24 )
Seligs, TOtal (500)“ : Sp it 23_2“' ifoodium 5 O; 25-28 )
Solids, Yolatile _ 4 8: Z7f3° Ef?ponsswm 12 22-31 .
Jarton Dioxice ____1__._}. 3i-33 !zg._luoride e Bi 7 i
& LLE % e ohates Coleble Orthe) o2 ] 5
.
\lkalinity, Total as Caclj Li2l 7y 379 ':u_la os (ZSO) 2| af| |4
] N L3k 40-d3 h] of |er-4¢
cardness as CaCl3 __ﬁ.":.] hSilicon . 7 )
Calcium ‘-——————’_ S 5"1 # sl Aluminum < O,i_*s #
agnesium '———I— 517} i-xitr;gen, Ammonia «llo 1 (f8:50
fgé"‘ < 3\)% _(_3_3 ol oi Nitrogen, Nitrites <jj o} 1ps3
Manzarese (O' 05) i " ° " i i“'x'itr‘ogen; Nitrate (d' 5)* off 91 5 #-7
Arsenic (O'O,)* CO'OS o 430 °ol> "?ﬂ-u L se-L3
Boron |_i<ioiis cg-aa | | a9
‘ _ [l - T T T ]~
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UnciaUN STAtE BOAKD OF HEALTH

Mineral Cor

;en{b of Wat_e‘z:

CaroMNo. |1 12]!
Name of Watler Supply Alkali lake \SYSTE/"I NOL l X [‘]'L-é
County ' Lake Samere ID No. | |7-9
Source Wiell S5N-1 [Raw, 2 Toeaten, 3 Eemo, 4 AsanvoneD El 10

Sampling Point

Well Head

Ccllected By

V, Newton

Bottle No.

AV, Hose

pate Ll 9] X[ 2]5]x[6 ]9

1-16

Analysis By

Laboratory Number

1538

Date _LJ_O_] x [j

0

X619

(/40»/7// 5 La ¥, YeA 2.)

R pre Max., Allowable

o7& Doihle vertical Jine below Shoms Jocatiorn of olecsimal pornt.
Xpps Recommended max.

Carc/ No. /, Card Columns /7"75

{Card No. 2, Card Columns |7-75

mﬁ/ﬂ’ or as Shown

MG/«Q; or as sriuin

iR Vym_ )
Color,_units (/52/6 m” o Conductance (mc_mboécm), HEBEBRE 17-20
Turbidity, /7Y (5) 21zl orides . (250)7 EEEE;:-N
Solids, Total (509" 2 | o] s]jee-®e iSodium EREEE R
Hopn i )
Solids, Volatile 21202150 e sasstun 1] )| [eo-3
i 22 )
Carbon Dioxide [ OI!—S e gf‘liuoride 31 #
: W ioa !
PH - 8?!-.—6—‘34 " lprospnates (oluble Ortho) Lof :[ 8]
P - ! s N _
Alkalinity, Total cs CaCO3EI=2 “',r 37-39 §SvJ.fa"c,es (250>4\ ,_d__ 5 38-4|
Liol o5 |l . - i
Hardness as CaCo3 ____9_1 2| 40ms Silicon 4| s 42- 44
Calciun L T7Ts] e RT— of 1s¢!
ﬁagnesium J_f (I R Jitrogen, Ammonia I<| o[ 1 [48-50
ﬁf;én (0-3>~X O“O st Nitrosen, Nitrite < oI 1]51-53
A et Nitrogen, Nitri
sy i Tee. . 7 )
Manganese (O' 015) i s 2 !' 2 ’—1—55 7 Nitrogen, Nitrate (4'5) " !___._54 5T
Arsenic (0'0/>}k (0'05 -—QJ!O 516 5?;6( I " l I;D_“
Boron ‘ I ! l<[ 0 u 5 ; "i'(’a [ ” i lA‘Pé?
! £9-15 [

I

il

L L LI T Jo

Remarks




Vheviviy W1RAIC DUANY Ur OEALLR

Mineral Content of .Wat_e_r:

Name o Water Supply Alkali Lake

Caro No. !
SYsTEM No. | X -6

County Lalke Sampere LD, No. I:Ej7'9
Soutce Well 18R-1 |Raw, 2 ToenTeD, 3 Eveno, & Asanpone D 10
Sampling Point Well head Bottle No.

COllecfed By V. Newton Dﬂtel I9 lx 2 I5 Xl6l9|n-ie
4dnalysis By A.W. Hose Date 1,0 IX 1 [o|X|6]9

Iaboratory Number 1535 (/40”7” »Pay , Yea 2)

Nore: Dovble vericol line betow Shows focation of olocrmal point.
®pHs Recommended max. R PHS Max. Allowa ble

Carz/ /Vo. /, Cara/ Co/umn.r /7’75

Cara’ No. Z, Card -Co/umn: /7—75

mg/2 , or_as shown

, * —

Coloz, _units __(/5) [ [o]r-re
¥ )
Turbidity, /7Y _(5) o | 19-22
4|9 |7 ||23-26

t 3
Solids, Total (509

616 -
Solids, Volatile 27-30
Carbon Dioxide l_‘ - 31-33
' 9 119 %%
pH 34-3

(210 12 1 .o
Alkalinity, Total as 03303;—?—7—'-2—" 5139

Hardness as CaCO3 b T

Mg/jl; or as shovn

Conductzvtﬁce'(mcimho/.cm)’ 6 I b 0] 17720
crtoriges (259" | [2[2][° ue
Sodium E L1o 25-28
Potassium HENE 29-3l
Fluors.de E):[ 6 |2 |3
Erosphates (Soluble Ortho) lo][s 6 J
i sates _(250)% ilg 36-41

3
=
Ib;];con 6 2” 4244

Calcium ::_—_:ﬁ Aluminum [Al 0 |1 |57
blTﬂgnefﬂ'-um ‘ L——!ii—jx-——gji—ﬂ Witrogen, Ammonia <llo J1 {5
f:éln <0.3>’( ;Ci'tl,b |B~C_IZ * Nitrozen, Nitrite <|lo |1 o153
Manganese (O‘ OS) " o IQC) i itrogen, Nitrate (4 S)}X <|O 5 |#sT

Arsenic (0'0,)* (0'05/\;}* Q._L‘]l* 2

g [

Boron . wZig '3 4

{elzn—ea LT T T lee

s CTTTTT Jos

Remarks




Mineral Content of Watsr

- ——— e -

Caroflo. 1111
Name of Water Supply__Alkali Lake(Test Plot #1) \SY.STEI".’ No. jX§ by
Counfc‘.’/ Lake SAMP!.:- _7-.]2 No. r——'——i—‘{?'
Soutce 1Raw 2 363750, 3 Busnd, +hsmmoneD D ic
Sampling Point Auger Hole 73 Bo’f‘é/e Yo.
Ccnec’;‘,ed By vey Date 2| X 310 !X 519 H-ie
Analysis By A.W. Hose Date giX{211{X]s ;9 i
Laboratory Humber 1596 . : <Ma/v7w ) Doy, Yea 2) '
= TIoTE" j:uo/e verdicol jfﬂe betow Shows focathor of chacrmal point. -
Ferns Recommended max. *HRpous Max. Allewable

Card Mo. /, Cord Columns /7-75 |Card No. 2, Cord Columns 1775

N ms/l or as showen z ] n3/% or se v

Colar, units (5) E:J”"a Conductance (mc mhofem) 3810 lolol 41{1.0
| Turoldity, L \’5)4* _L_Q_E-g 19-2¢ Chlorides (ZSO)* n-1%
Solias, Total (599 e | 3]s | 7 llea2e Sodium T ] 15-23
Solids, Velatile bslolalslizrae . .. | e
Carton Diexide =_'_=u -5 !!ﬂugriae a7 s |
R | 110 ‘ e ?hosp’nat,e;: 6"/‘*5";" Or “’") Ba! l .
Alkalinity, Total as Cal0j3 37-39 Suirates (ZSO)* 30!0 lo f 384
Hardness as CaC03 L__G_ﬁf; 40-43 ;Silicon h ,!?:!o 1 ]42-4¢
calciun Lt ﬁéz oAl i ollo __u_j:s-
z;!“g”esn" ————— s8 5. ‘(}:ﬁtrogen, Ammoni.a {01 h- a
7/?{;4" (0'3):( £=3=0=={z.54 Nit?agen, Nitrite ' /_'io 1 [5i-
Manganesa (0' 05)% — S .o 2 7 Nitrogen, Mitrate (4‘5)* 0.2 |2 *
Arsenic (0,0/)* (0'05 i b.éh!__!_._ 54}3!;61 Caloride zla |s ng o
Alsalizity, Total as CaCO, Losto la ol 11 "'?"“sodium liois lo 1ol e
Boron . 1 ‘ llq l 57‘_,'15 Potassium ﬁ._[—.—: '3 _%_1 3 ji"i

Remarks




Viedv.: dinll SUanad ur ~SALTH

[ineral Conternt of Water
T - B ‘ T H
' Caro /s I 124l
i pr—
!
- Cvem Al
Yame &I waiay So-alvy 12271 Iale O YSTEM INER l X
el
Countu Tolva I SAMPLE D /‘/O, [
4
Sourcs fuger nole #b |! ey 2 TRenT=0, D SLEno, &hommoone o i 510
g D :
Sampling Point Surface of Zole ottl= No.
gt vox X 1-16
Ccllacted 3y V. Xawton Data Q 2 ' si{X1|s i 9
. ' w : 1lo 6|
Aralysis By A.W. Eose Datei l’ o] X , X ,9
tMonrs , Da Yg,q.a)
Laboratory lumter 1537 : . < z .,
77572 Doudle verdicol fime Betom Shovs /aca;‘/m 2F aéc'/mo//?a/nt.
Fors Qecommended max. R PHs Max., Allswable

e

Card Ab. /, Card Columns /7-75’ g'_.Carc/ Mo. 2, Card Columns |7-T5

n‘.g/Z,ar- as Shown

: Q) [ stit-18 ’ 1-20
Colar, _Units @s) _—— !:’Condu ce (mc mho/am) 21 81 off I"==
P i 9 i E ‘
. e ! ! 1 6 O| -2_ . / = f! {
Turs' Aity, & 7Y )L i 17 ;;Cnloridas @30) 2l ol S
1 " B
®* 2 11)1| 34237260 .
sstics, Tetar (5097 2 11110y "'Sodium 1| 71 sl
b 12| 7| 8li21-30 .
Selids, Volatile ! = . Potassium fll
. i Va2 o
R . .. b= 3i-33 ) .
Caroon Disdie TR | Tisoride 1 9I 5
Y ai34-36 ! , s &
og s 9 l. 9 § 34 7 * }hoa;za‘ as \/\3‘0{4.4/? Or:l'i:/ Cll e
1 : sa i
2 ‘ st 37-39 W - t 217
na.r‘.al_.u.l VAR Lotal- <S Ccvcj = 3 i gsulf- tes (Zso> ’ _____5_____
_ IR I l
farcmess as CaCl3 . — n3ilicon
. - [Oéfﬂ, $-41 1 ' AR
Calcium — g;i.dummum
— :
ollsi¢a-sr W
Yagnesiun ' L—LL——-] fXiirogen, immenia Al
ztal VR i gt 1 ‘ 7%;2-54.3! S !
Tren 93/ '——'—L— !,Nxtrooen, Nitrite : Lilo
/n R ‘9 355 57"’ éc)"'\‘
“anganese _ (Y% ‘-'-——!' lptitrogen; Nitrate ( . ol 1
VA NV \ n 7F 4 58=bs '
srsenie_t 297 (099 Lo “' 5| g Silicon HERA
. - i
Zoren ' ‘ 24 0 l& s | ‘ éﬁ 3 ! ; [
— . i
L LT s [T 117

c——— e+ w—— © e e . c——————
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‘ Mineral Centeng of Hatar
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. A 12 i
" CazoMo., 17121
. . i -
tal (8 = Auzor orilling Nyavs A/ ‘ \ [ad
Yane of waler ZurTly fetAer AR SET LTRLLIRSOYSTEM //9.‘L '/< ! '
o e 'S _ -t
Ccunrg —ase lsf- PL = JD, /‘/O. } l P11
i, - - '
Scurcs r2le S ,,1 daw Z IReATED, D CLémo, w-HoMDoNe‘O l i
-~ i
Sampling Point _Yater Lavel 22! Bottle No. 5
Devt. of Ceol % Min Ind. 21X ” i 1-1%
Collected By nate 0 18X (31X]|7]l0] !
- i o

-
Laboratory Numter 1633

é"la/vr# , Do g, Y£A2)

Fous Recommended max.

~ 77o7E: Dowaie vertical line betow Shows Jocarien of a/a’c/»'w//"‘”"f
&i‘,m..s Maze, Ailowable

T Car‘d /Vo. /, C'afa/ Ca/umn..r /7"75

|Card Mo. 2, Card Columns 1775

i
m‘i/ﬁ’cr as Shown | MS/L or 2 shrwen
% ] |t EA—— -
/ 3 ! I’l"& ‘: i - o
Color, zn its (s) | = f{Conductance (mc,mho/_cm)' 51 11 C} Ci ’7_7-
PRy - ' i *
. — g { -22 " = 2 'U"Z‘t
Turbidity, /7Y &) | Ll iCnlorides (259) 5 17 131
oy b liz3-26 ) T
s2lids, Total (9‘3“) l |l 'g’;Scdi.um 1i1}si il j25
. 1 2 "
; 21-30 | _jze-s«
Selids, Velatile l —-‘——- éPotassi‘.\m A .
e L T I
Carben Dioxdide E;l. luoride 50 -~
] T
%36 | , 11 L oll 61 1 i3
PR l..gl 2 lIPhosphates 6°’“"’? o"t’“l Lt_ bi ?
. el 2739 = 5| 38-4
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{ ] t
- 3 L 40-43 i i [ 42- 4«
Hardness as CaCO3 1319 ’= Silicen ’
5l b - ‘ —- %
Calcium - #-4 Aluminum 4o 1
: . 3 $8-5( ol € lig
Magnesiun SRS 2 Nitrogen, Ammenia _ |l ¢
lata/ : n1-5¢ o1 s
A<TOn (O 3> g: n‘ — Nitrogen, Nitrite _____;_
* { - : * 2
s OO | 21{55-357! A4 a
Manzaness (0.9 %) —— ' iNitrogen, Nitrate \*5) doliglo
(o 0/3* (0.05 o 304 58-6l ¢y Jollol s
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Alkali Lake Auger Drilling

anera
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1 Centent of patar

A-..A:“L R

-~

~

20 V0. /

X

" )
HO —~M

‘55‘, fmt {
; pre LD No. | |

iZAw, 2 TReaTe0, 3 BLzmo, & foamboned

Watar Level 15!

of Geo &% Min Ind

Bottle No.

6

X1 |3

,
Q

X

7 fo |-

Xlo |5

ol

ame Surrly
Caunbﬂ

Source

Sampling Point
Cellectad By __ Dept.
Aralysis 3y AWH
Laboratezry Number

1439

C

X7

Qﬂaur// , Dey

J7ore: Lsvole vertical jire below J){am /4447/;” a

ReHs Recommended max.

eC/ma/,aa/nZ‘

*Xpye Max., Allswable

Yenr’ )

Card Mo 1, Cord Columns 17-75  |[Card M. 2, Card Columas |7-75
mg/2, or as chown : M2/l or os shrven
Color, units \/5) L e Conductance (mc mho/em) A 31010 ol -zo
Tur-"dity, J 7/ \’5)# ‘ ‘ _' 19-22 | Chlorides CZSO)Aié zlsi1lo0 121‘7-4
Sslids, Total (SOO) _ | | 23-2¢. Sodium gl6lololl |52~
Selids, Volatile 2130 Potassium 1 0{0j0 27-3
Carsen Diexcde . ! -3 Tluoride 640 e
o | l_’?_if___: %7 ehasphates Golubio ré}w) 1 1] oll 35
Alkalinity, Total as Cjcoz i‘:)L 37-39 Sulfates (ZSO) 71710 O” 13-4
Hardness as Ca603 L_l‘_’_n.l. 40-43 .Siliccn 6! 42-4¢
Calcium 8| 44-47 PO g0t 45
l;!aOnésium L3113 s sl Nitrogen, Ammonia qoljt g
::t;;“ (0'3-‘\'% ﬁ—:’é;fz.ﬁ Nitrogen, Nitrite d'o‘ t 5
¥enganess _ (0 05)* . 01015l trogen, Nitrate (‘r5)# 015 |9 ja-
'Ars;eni.c CO’OO* (O'OS)-** 212 5;}.“ - l O & |3 fse-
B 1v1] 8! | lez-ea Ni 0 i TT
— Cr L_._____i O- 1 ‘ l:gfz'ls Py L{ doﬂsl ] »):‘
Ag 0.04°
Hg 8

Remaris
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Mireral Contenb of Water
femrzras | —
! A PRI I
; Cazo/Vo. Fied
' =
i | \ ,‘z
ti21i Tatae — Auser Driilins Sweimsm A /< -
Sane of wWaier Surply ilwali Iake ager Drillias vimeM IR
. . 7 ;7
County rake |Sempre LD, Ho. L
~r
l — -y *
Hole #7 Il Qaw 2 22aT€0. 3 BLemo, &hoandoneD { |
Scure i - L.

. . . Water Level 20!
Samphng PO;Lnt Waver Leyv

Bottle No.

Dept of Ceo ¥ iin Ind.

Ccllected 3y

61X 1]3|X ol ny-ie

Date

Analysis 3By AWH

o017 &

XlolslX|7]o0

Date

ILakeratory Number 1700

(Mazvr,v Do Y, Yg,q,e)

!I

~7072: Davole vervieal Jine beltow Jhows /p

Xous Recommended max.

Cﬂfz/m "f a‘{?C/mg/ "0/’77.‘

*Rpoye Max. Ailswable

Cch No. /, Cord Columns /7"75 ECartl No. Z) Cord Columns 1T-75
ﬁﬁjj}o* as_“hown MS/% or ;r: Travrn
' * li1-18 T 1-20
Color, 4nits </5) [:E—L Conductance (mc mho/em) L3 1ol ol 17
e V¥ L 9-22 » * 2] of o Ju-z
whidity, V7Y S/ 1l Chlorides _ (259) L 1
* l 2325 25-2
Solids, Tetal (509 | hL Sodi.um 31 3 ol
| 27'}0 l ~9_3
Solids, Volatile | | {iPotassium o1 off 1°
\ I 1 3i-33 T
Carwen Dioxdde _L__— %Jucride 0 ‘.9 ‘3 .
34-'.?5 I3 L L!. {
PR -_____mu Phosphates (5°/“°‘? Oftﬂ") _ 0 .2 |
' 3la | 3} 37-39 )+ _ 13-
Alkalinity, Total as CalQj ’ _}_ Sulfates (Z ‘J> L___I: 7} h_
21 L)l o| 40-43 | e
Hardness as CaCO3 ‘ L4 ] Siliecon L7
. } 4-47 » —_ <o i
Calcium Liloj# Aluminum |
Magnesiun —= L;‘lii:z-c:g,en, Ammenia
Tetal 7 VR Offe| 2lau-se 4 oli 11
Alron \0-3) \ 1 Nitregen, Nitritas ﬂ L
5)% OO <ss-s7il # !
Manganess (0 05) L Nitrogen, Nitrate (‘LS) olis] s
03" Cl3| L] [s8-s |
Arsenic /C‘ Ol) CO ’ = i Cu €0 S
B 2l e 42763 N | 110} st
i — =
Cr Oy 4+ '-'15 £o { 7 1\,:1, : :
S ——— _E l ! L "?L ’ R — ! ! !, ! =
Ag<C.02
Hg<2

Pemarxs




Hg<2.
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Mineral Content of Water _
| Cazollo, |L1L]! N
’ . t NAa TN, j'f_“ /
Jame of Water Supply Alkali Lake - Auger Drilling :\5;0.-5/-’,’ /Ya,t X }
. - . ! T 1=.c
County o \Samprz ID No. | | | |7°
Source Hole #8 %lxl.ZAw!ZTf:ATEO,3&L5r:0,.%_ﬁ-,ob~00ﬁ160‘-&::[‘;?:
Sampling Point ‘Nater Level 15! Bo‘éﬁ/g ﬁ/a,
t. Geo. Min Inds. 5 1j=1e
Collected By Dept. of Geo. Min Inds Date 215 X1 il3ix|7lo
. AWH 017 o |5 710
Analysis 3y Date X a
Momr¥ | Do YeAl)
iaboratory Numter ~ 1701 < 4 7 )
VoTEL Dpuble verticol line betow Showes focation of olecrma/ point.
¥pous 2ecommended max. *Fpye Max. Allswable
- —
——— e ——————— : _
Car‘J No. /, Cord Columns /7"75 ICar’al No. ZJ Cord Columns /7 75
« mglz,ar as J!vovfﬂ 5"3/% or 35 s
. ' 7 IT“IB ' R =20
Colar, units US) ( Conductance {mc mho/em) 7 arc ”.7'
e VX 19-22 c * Ll 3 71-24
Tert ity o/ 7L (S ) | | | hlopiges  (25Q) 1 ;
=~ » 23-26 . S’Za
Sp]wds, Total (3"‘9) l Scdium l R -{l 2
27-30 o2l |2e-3
501133, Volatile Potassium 2 -‘:'! _
Carbten Dioxida #‘ Juoride Q gl J.
’ I \
o2yt @ » Phosphates @o/ué/@ Ori';'m/ . c 3{ 5
z| ol 37-39 * W a4
Alkalirnity, Total as CaClj3 37 < ﬂ Sulfates (ZSO) 1‘ 4‘ C_‘ !
2| ull 7] 40-8 . L —]42-4'
Fardness as CaCo3 = Silicon A
L8] 4¢-47 - r : 4S
Calcium ﬁ ¢ A1 umi num <0}l
Magnesium L2l E\litrogen, Ammonia ool
2tal \R 0 C o |s2-54 oll 6 Si
,Iren (0.3 O‘-—l Nitrogen, Nitrite
* Tee- : *
olfo| uisss7 ) boll =] 0 1%
sanganess (0097 i trogen, wtrate (43 Toll=1o
* 035 oll1]| 8] [s-w G
sesenic_(0:9)7 (@ | " Cu Lollo] s
B 1o ‘-;‘“5 N | | &2
R B B B B 1
ag 40.02




Minzral Content of Yatar

& (LoALLdO

!
Caro 0.

f eali Tal cas W Cmmr / l ‘X 1-
: Nane of Water Supply_ @il lake; Auger Drilling  OYETEM Ab. L ! | ‘
DY S T

’ . 4 Ca ~ A -

Counfy _aKe 55/4M/QLC ..Z:D, //O, L {

Sourca Hole #9 [1{aw 2 T2eare0, 3 2Lemo, LhoandoneD 1"6

LS B /
p ?
. ne Paine Water Level 73! Bottle Ne.

ampling Point

Ccllected By __ Deot.

of Geo and Min Ing,

Aralysis By AvH

laboratsry Numpber __ 1702

Date

.-,‘rX13X7O

Date

ol71Xlo s 1X|7 lo

éﬂaﬁﬂl y Pay , Y[AZ)

i1=l%

T o7e; jaub/e vertical line below Shows /pca//Taﬂ of Shaciimnal ,pa/'nr’.

Rons Recommended max.

ARpue Max. Alls wa bl

RzpraRE.s

Cara/ Mo. /, Cord Columns /7"75 " Car'd No. Z’ Card C"/“m"" /7_75
mi/_a’ ar as Shown ! r ;/L or o8 smivrs
, ® n-18 T a o
Color, units (5) [ ‘ Conductance (mc mno/em) 8131 o} 112
-, e VE 19-22° * 21-24
Turbidity, o 7/ (5) || Chiorides __(259) 5 2 .
. 23-26L 15-23
Selids, Total (599 ‘ Sodf.um 11519
27-30 29-31
Selids, Volatile L l ‘ Potassium 3 Bi ’
31-33 5T
Carben Diexide Fluoride ol 7P
8 33 i1 ] 1l 2 35
PR ._._l__|_?._ Phosphatas §5°/“°’9 Ort]’”) BN St ”
215 lo I 37-39 (250)* 216]o0 13-4
Alkalinity, Total as CaCOj Sulfates / L
4| s ‘1 40-43 - " [_ s 42-44
Hardnress as CaCO3 — Silicon
o 4k -47 ' - ot 1 45
Calciun 4o Aluminum :
: 183850 31 43
Magnesium _L Nitrogen, Ammonia _‘_ '
- Tatal % L8] |- 51
AdTon (O'3> et Nitrogen, Nitrite O' 4
Zn n5) % e [slsssrll ) 215 %
Manzarese _ {7 05 ¥ g3 o Nitrogen, Niirate (4 % ol 5
* (0.05 58-6l : 5o
Arsenic CO' Ol) <O' ) : “O i Cu 901319
. =
B o6 51‘-‘6 ) <olls| ¥
- , i y —
” - Cr ‘ AF o1 £1-15 M [__ | &A] v_:_[ |72
~ Ag <0.02
Hgg 2




URZEON STATE 2CARD CF HEALTH

zo
i Mineral Content of yater
i I
} Carn/fio. 11111
Alkali Lake-Auger Drilling.. . | o, . 4ot
Mame of Wazler Supply © 710 I\SYC‘-?/VZ No-l X -
County Lake SampLe I-D No. ’ 1-9
Source Hole #10 |Raw L Taeaten, D Bremo, & Acrnoonen [
Sampling Point Nater Level 9! Bottle No. _#10
' . . -ie
Ccllected By Devt. of Geo. & Min Ind. Date X1 3 {X| 7] o] 11!
AVH o7 01i6 7 |0
Analysis 3y Date X X

laboratory lNumber

1703

<Mo~77/, Doy , Y:AZ) 4

TVo7%: Doudie verticol line betouw Shows Jocatsorr of cecimal point.

MoHs Recom mended max. -

*FpHs Max. Ailswable

Card Mo /, Cord Columns 17-75

iCard’ /VQ. z, Cdf‘b/ de/“an /7-75

""i/z, ar as Shown

MS/E; Qr a3 roven

Colar, units 05),* , L 18 Conductance (mc_m’no/'cm), > l—f—OT ’7.‘10
Tare ity 4L \5)* ‘1_;‘ | || 19-22 Chlorsdes (ZSO)#‘ B1317) |u-
Selids, Total (509 | |ze2e Sodi.um 61t]oll [s-28 -
Solids, Volatile I S 1|ofo]] je7-
Carson Dioxids i -3 |uorids p i
PR L8 g e LF'}'xcasp}'za’c.ess ﬁ"l‘“”/" O"“"’) SR o4 N Gl
Alkalinity, Total as CacO3L2L2 2] a7 ulrates (25007 310 e
Eardness as CaL03 _1_‘__4__5__‘_1__ $0-43 Silicen ” . 3‘ 42-4¢
Caicium 213 !2 “#edl i glofla] e
Hagresium Q - '2 tost {Qitrogen} Ammonia_ '“"ED"’O
fon _(03) Lolola e Nitrogen, Nitrite g il | el I e
¥anganese (0' 05>* — o SR pitrogen, Nitrate (45) A <o * b |0 [#5T
srsente_(0-91)" (0.09™* | of 3 & |-l Ca dolfo b [

B 7 b‘i'“ Ni | q0}t5 4367
A U B B 5 1 O O C [T 1 &ols1

Ag £ 0.02 :
. Hg L2

[
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' Sample submiited by

: Sampls received on

S

STATE DEPARTMENT OF GEOLOGY
AND MINERAL iNDUSTRIES

1089 3TATX OFFICE BUILDING
PORTLANO 1, OREGON

7.C. Newton

July 29, 1970

‘ Analysis requested Sodium and Potassium

Analysis ty:s
¥Wm Kahn, Chemist

Iad. MNo Sampla Markad Rasults of Analysis Ramarks

! ?O -

'V 3574 6 #5( 1t ) Ma. ioeed K- 775D E car See T3 2m
L 235067 #02r) | pa- 3750 ,’ K~ Fo0b n’ o B, S, R
V351 #5( 31 ) Yy - 3750 K= 000 a . " "

L 3544 #o(Lr ) Va~ §000 ] K- 500 u » ” »

. 135170 #( 5" ) Na- (#3350,  p. 979D v A L3 LI
: ;‘055'/7/ #5( 61 ) va~ 13750 K~ T500 I » n =
WXL #5( 77 ) va - 50007 g FsDO i o m
L A35473 #5(101 ) Mg~ (50 k. sweo ___lw  m " "

U Asy,oe | #Ar) | we~ 8950 k- §500 » . L I
\_ £ 254757 F(L3T) T WNa- 35207 4~ @seo T TR e T
sl | ) Yy~ 12520 _ k- Jas0 R
Ps1) #5(157) Ng- 137507 K- TS990 = = n o=
35197 #5177 ) | Ma~ 2500 K- qo00d 1 m " " "

. P35i2 #5(200 ) | vo- 3250 K- 4280 " n ) n




L )
STATE DEPARTMENT OF GEOLCGY
AND MINERAL INDUSTRIES
1089 STATE OFFICR 3UILDING
PORTLAND 1, OREGON
mpls submitted dy V.0, Newton Jr
Aralysis dy:

wmple received on_ Juns 29, 1970 ¥Wm Kahn, Chemist

1alysis requeadted Leachable Scoditm and Potassium

Lab. Yo. Sampls Marked Rasuits of Analysis Ramarkxs .

13505 1 " | #(0=3) Pa  [d000 K- (Fsv0 SEJSEZ Seec 11, 3CS, 22E Lake Co
3572 $6( 3=5) 7 ia000 - jased " n " "
MRS #6(6-9) - isvod TS ) n . " .
13y 17 | #6(9=12) - 13000 - 250 " " n n
35953 $6(12-15) L . 13480 " n " » }
"3585 % #6(15-18) -~ 135D - {1000 n » n n -
357 47(0=3) - /> 500 P &sdo S% Cor Sec 20, 3CS, 23 Lake Co

33574 1 #7(3-0) - o s08 - 7520 " n " "
Y3555 #7(6=9) s (700D - G937V 8 " » "
733272 #7(9-12) - ISsDO . God 0 n " n n
SRR #7(12-15) - 9950 . 7000 " " n »
235072 | #7(15-18) - w5 b . Fs00 » " " "

JE35 73 01 $#7(18-21) - 500 - /0090 n " » "
"3y 272 | #8(C=3) - 7000 - Gosv S¥ Cor Sec 18, 3CS, 23E Lake Co
23507 v | #8(3-6) - 12000 - 46570 noow » .
2E50u L. | #8(6-9) - 900 - gvo0 no e » "
F35y 73 | #8(9-12) - Goo o - gs520 " n " "
2 37 7% | #8(12-15) - Fo00 . F5vo LI . »

2.337 7S | #8(15-18) - 2000 . Gooo " n n »
2335070 | 49(0-3) - 0002 A e ZX NWANE: Sec 1, 30S, 22E Lake Ce
‘;3’}-}5‘/1 ;‘f. #3(3-8) - T000 - G 5V " " » i
L3001 37— #3(6-9) $000 , g0 L 4 "
P37 3 | #10(0-3) IYY 567 0 STWEL Sec b, 30S, 23E  Lake Ca
!";f'?;.?{-}' ,'10(3-6) - q>7() . 70(’ 0 X o n L] »

737 T3 | #10(6-9) - 75900 - 200 3) n n " n
P35656 #10(9-12) . R . gso = " n " -
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STATE OFFICE BUILDING ® P.O. BOX 231
L June 1970

Mr. Vérnon C. Newton, Jr.

Petroleum Zngineer

State of Oregon )

Department of Geology and

Mineral Industries

1069 State Office Building
Portland, Oregon

Dear Mr. Newton:

»

PORTLAND, OREGON

97207

Below please find the results of the soil pH determirnations performed

by this laboratory.

The soil samples were received on 19 May 1970 and the determinations

completed on 25 May 1970.

Lab. lo, Depth in Feet
48-317 1
48-218 2
48-319 ' 3
43-320 b
L3-221 5
L8-.322 6
48-323 7 .
L8-324 10
48-325 11
48-326 13
43-327 14
48-228 15
48-329 17
L3-320 20
48-33 24
48-332 25
Sircerely,

Olav Merilo

Chief Chemist
Occupational Health Section

oM/dp

-

pH Determination

10.61
10.79
11.03
11.25
11.08
11.27
11.18
11.42
10.89
11.06
10.51
10.59
10.28
10.59
10.09
10.19




WATER VWELL LCG

GNNER Favel-Utley Real Estate COUNTY Lake WELL Neo-USG SN-1
TOCATION SW: S¥: Sec 5 T30S R 23E ALTITUDE L220' Taoze
TATE DRILLED 1992  DRILLERStankaderry-Robinson

STATIC LE7ZL Flowing "DATE  July 1952

CASING RECORD___ 8-inch set at 129¢

Tepth’ Thickness Description of Yaterial

Py

YOUNG ALLUVIUM:

10 10 Sand and sil% with =zome coarse grains.
30 20 Brown =ilty clay with some caliche.

Lo 10 Sand, fine grained, silicecus,

és _ 29 Clay and silt, gray.

7¢° 5 Sand, fine grained, with clay and silt,
85 15 Silt with fine sand.

TERTIARY .VOLCANIC & SEDIMENTARY ROCX:

90 5 Tuff, fire sandy, gray siliy with scre
drilled up Rhyeolite,

110 20 Tuff, rhyolitic, gray,.
130 20 Tuff, sandy, green, with rounded siliceous

grains,and opaline material,

135 : S Tuff, sandy, red with zeclitic and cpaline
material,
ikh 9 Tuff, as above with punizecus material,

water tearing,




35 TOCAMI-SS

TER VELL 1CG

R TP | e

¥

- ve s
T -
B

GnER

“a7el-Uslay Real EZstate

~

LOCATION SF3ST; Sec 1€

WELL Ne-USGS 18R-1

R 23E ALTITUDE L22C' Toro

DATE DRILIED 1552

'TATIC LEVEL I lowing

DRILLER 5Stooksberry-Robinson

DATE Auguct 1952

CASING RECORD 3-inch set at 11bL' with 6-inch hole to total depth.

v,

Depth Thickness
110 1o
118 8
130 _ 12
1L3 13
175 32
195 20
205 10
212 7
260 Le
270 10

Description of Material

YOUUG ALLUVICH:

Silt and clay with sand, caliche streaks,
lava rock cebbles, silicenus sinter and
fine volcanic ash, gray and br

[RX )
Sand silty, gray, fine to mecium grained,
Silt, ashy, gray.

TRTIARY VOLCANIC & SEDIMENTARY ROCK
o ~ A VC‘ -~ ——t A - -

Rhyolite and rhyolitic tuff.
Andesite (?), lava rocis
Tuff, sancdy textured, brown,
Basalt,

Tuffa, w#ith some thin basalt rock included
and much hyaline silica,.

Rasalt, crumdly, red and gray, with Safl (2La-248),

Pumice, andasitic{?), sranular, zray, water
LW o n] e
CearIng

e
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36

ALKALI LiXe WELLS - LOGS

Bonnerille Power Adm conducted a study of the saline demosits of Alicali

Lake in 1952. The project was under the supervision of the Unirersity of

Portland. Two holes were drilled on the Favel-Jtley land at Alkali Lake;

one 270! deen at the south end of the playa, and
> < 3

end of the pliaya.

The southern well flowed at a rate of 3C gallons per

minute and the northern well flowed at a rate of 150 gallons per minute.

25

Scme of the samples from the south end wall were studled by the Dept of

Gz5logy and wineral Ind and were found to be:

Sample
No

1
g3

DJeoth Descripticn

145 - 175 Andesite.

175 - 150! Samples too scupy to wash.

195 - 205! .Vesicular basslt.

205 - 210t Glass shards.

210 - 219! Clivine basalt,

219 - 230! Basalt,

230 - 245! Basalt, brownishk rad, sltered.

R.S. Mason file, fugust 3, 1952

.
"ile

one 145" daep a* the north

b4

...0
L

\

N

-
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HOLE NO. 1

1 L L R o T S A R VIR T

N v - - s o~ -
& MINErci LNOQUCiLTIRs

v

DESCRIPTICHS OF AUGZR SALPLE

DATE July 29, 1969

LCCATICN Vicinity of Test Plot #1

ELEVATICON

DRILLER C. Hicknman

WATER LEVEL 91! velow surfacs

DESCRIPTICUS BY V. liewton

Sannle Deoth

0 - 3
3 -6
6 -9
9 - 127
12 - 21!
.21 - 36!

Description of Material

Alkali Silt, whitish tan, friable, calcareous*
with many very fine angular fragments of black
mineral or rock (Volcanic Deoris).

Silty Clay, medium grayish green, sticky with
abundan® srall angular frazments of black mineral
or rock (Volcanic Debris), calcareous,*

As above described.
Plastic Clay, medim - dark greenish trowm with

scattered small angular fragments of black mineral
or rock (Volcanic Debris), calcareocus.*

As above described, with thin layers of hard pan at
13 - 16! and 16 - 20°¢,

Plastic Clary, dark grayish brown with scattered small
angular black fragments of mireral or rock (Volecanic:
Debris), sligntly calcarsous.w

# Effervescence in dilute hydrochloric acid is described as being
calcareous however, many of the carbonates effervesce in acid
including the evaporite minerals trona and natron.




20

ALY\P\uI LAXE

DESCRIPTICNS OF AUGER SAMPLES

HOLE NO. 2 DATE July 31, 1960 | )

LOCATICN In the vicinity of Test Plot #1

ELEVATION WATER LEVEL
PRILLER C. Eickman DESCRIPTIONS BY V. Newton
Sample DBepth Description of Material
o -3 Alkali Silt, grayish tan, very fine, clayey with

many very small angular fragments of black minsral
or rock (Volcanic Debris), effsrvesces in dilute HCL.

3 -6 , Alkali Silt, brownish gray, as abtove.
———————— J

6 -9 ) Silt, whitish gray, fine, friable, with scatter=d
. saall angular fragments of black mineral or rock
(Volcanic Debris), effervesces in dilute HCL.

g - 12! Silty Clay, medium araj, with scatiered very small
2nzular fragments o‘ black mineral or rock (Volcanic
Debris), strongly effervescent in dilute HCL.

12 - 15°¢ - As above described.,

15 - 181 Silty Clay, mediur greenich gray, as above, with
pddtiod Attt Y 3

. .- thin hard stre=aks of evaporite.

13 - 21t ' Clay, mediun greenish gray with scattered very fine
an:ular fragments of black mineral or reck (Voleanic
nebrls), effervesces in dilute ¥CL.

21 - 2l Heavr Clay, medium - dark greenish gray with scatter-

ed fine fragments of black mineral or rock (Volcanic
Debris), effervesces in dilute HCL.

2L, - 271 Clayey Silt, mclium gray, very fine, firm, with small
angular fragments above descrlbed, ef fervesces in
dilute ECL, Thin hard layer at 25°Y,




(]
N3

ALKALI L:KE

DESCRIPTICNS OF AUGER SAMPLES

HOLE NO. 2 DATE
LCCATICN
ELEVATICN WATER LEVEL
DRILLER ’ DESCRIPTICNS BY
Sémple Depth Description of Material
27 - 30! No recovery.
30 - 33; ﬁeavy Clay, dark grayish brom, effervesces in
dilute ECL,
33 - 346¢ ‘ Heavy Clay, dark bréwn, organic (?y, slightly

effervescent in dilute HCL.




uu Cregon Depariment ol Zeolny
1'4 311 12 + >

ALXALT 12KE

DESCRIPTICNS OF AUGIR SAMPLES

| EOLE NO.__ 1 DATE Julv 31, 1949

LCCATION In the Vicinity of Test Site #1

ELETATION WATER LEVEL 20' from the sround surface

TRILLFR C. Hickman DESCRIPTICHS BY V., Newton
Sample Depth .- Description of Material
0 - 36! The original L" hand auger hole was deepened

to 36' on 7-31-69. A hard pan was encountersd
at 20" and continued to appraximately 21%'. The
lower portion of the hole consisted of a heavy,
plastic, greenish gray Clay,.

(See Water Analysis by Staie Health Lab)




MU [ Tl X -
& Ulinero Induzsurisos

~ -
ol !
T -

-
1
\u:

O
"y

>
5

TEL

13

»

1
<4
{

~~s

=
D0

e 1-

-

fa.

AL¥ALT LARY

DESCRIPTIONS OF AUGHRL SALPLES

HOLE N0. L

ES

LOCATION SW% SE

DATE  August 1, 13459

Sec 6, T 30 S,. R 22E  Lake County

ELEVATIOH

DRILLER C. Eickman

Sample Dz=pin

0-3

3 - 36!

WATER LEVEL At Surface - Flowed day after
1t was ar1ilesd,
DESCRIPTIONS BY V.C. Newton

Descripticn of Material

Sand and Silt; tan color, fine grained,
consists of volcanic debris.

Fine Silty Sand; méddium gray, loose,
quicksand. Water was encountered at 6 feete
Sand consists of volcanic debris.

et e




HOLE H0. §

LOCATION

Proposed disposal

{. :-:5'7'\--&‘?1 l‘:‘h-' ok BAR AN

ELEVATICH

DRILLER D, Baggs

Sample Dopth

1!
2"
3l
L -6
7'
10
11

13t

lhl

15! >

171

<
M
/
IAJI ‘I»T II’;\
RIP®LGLS @0 AUZER SAYTLYS -
ATE  July 23, 1970
trea; Fcor Sec 19, T 30S, R23T
WATLR ]‘J';‘-,EL 22 fcet i
DESCRIPTIICHES BY V.C. MNewtan
Description of laterial
Clavcy Silt; whitich gray with occasicnal valc ,
fragmerus. Strong effervescencc in dil. ECl
Tuffacecus Sarg; llght gray, fine 9ra1n, consists
of angular teldspar and sutangzler gra ns of
basalt ard volcanic glass. Moderzte efferv, in ICl.
As Above except ouly slightly efferv. in ECl. :
. _
Clayey Silt; xhiti rray with scattered pieces of
volcanic wmetcerial., ong efferv in dil HS1,
As Above except mocerately effev in dil ECl,
Tuffaceouz Sand; tan color, fins-zedium grain,
censlsting of feldspar and frzsments of basal t
and volc enic glasc,
Clay, whitich gray, plastic, occasicnzl pieces of
Volcanic m: Lerlul Fal; eff rv in dil HCI,
Tuffaceovs Soandsy light grey, si-t;, mad. grain
loose, witn “vattcr :d pieces of basalt and volcarnic
glass, lic cffervescence in dil :Cl,
Clay; grcenish gray, olastic, vith occasional pieces
of voleanic materizl., Slight elfzrv in cil HCL,
Tuffececus Sand; wh'tis’ gray, fine, siliy, with
scaltercs picces of basalt and volcanic glass,
Yoderate - strong efferv in ¢il 123,
Clay; lighi grey, plestic, Falr offwrs in &il HCL, -
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CUS O LUTER SLVFT

DATE July 23, 1970

CLEVATION

DRILLER

o:n—r)]n '1'\ 13

!

2!

27 - 30!

30 - 33!

33 - 36"

39 - L2?

1w (a1

!'!( J.n;..

DESCRIPTICLS BY

Tuffacecus Sand; light gray, fine, composed of
feldspzar, basalt and glass fragments.

Au hbo e,

C].a_ye;: Silt; light gray, sem 11-plastic, with fine
pieces of feldspar and basz2lt scattered throcugh-
out, Moderately efferv in dil KCl,

Tuffaceous Sanly Silt li~nt gray, consisting of
feldspar enca voLcan:.c debris,

Clayey Silt; light greenish gray, with scattered
fragmcnis of feldspar and basalt, ¥cderately
efferv in dil HCl,

As Abovre,

Mo Recsvery,

gy wiih scattared fragnents
Yodsrately efferv in HCIL,

[\
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HOLE NO. 6

ALFALI LiKn

DESCRIPTIONS OF AUGER SAUPLES

DATE August 21, 1970

LOCATICN SE SEX Sec 11, T 30S, R 22% Lake County

FLEVATION

DRILLER Don Baggs

Sample Depth

-3

3~ 6!

12 - 15¢

18 - 21

21 - 2Lt

2L - 27

27 - 30»

WATER LEVEL 16¢

'DESCRIPTICNS BY V.C. Newton

Description of Yaterial

Silty Clay; whitish gray, seml-ulaatzc. doderate
effervesence in dil. HC1,

Fine Sandy Silt; whitish gray, ccnta*ns fine
subangular grains of' feldspar and basalt. Moderate
effervescence in dil, ECl,

As Above,
As Above,

Silty Clay; light tan color, semi-plastic, contains
fine subangular fragments of feldspar and basalt,
Pair effervescence in dil. HCl.

As Above,

As Above; moderate effervescance in dil. HCl,
Sampls appears to'contain a fair percentags of
evaporite.,

Silty Clay; light greenish gray, plastic. Fair

efiervescence in dil. HC1l,

Clay; creanm colar, plastic, contains scattersd
fine fragments of subangular basalt, Fair effarvesc-
ence in dil, HCl.

Silty Clay; dark gre nlsh gray, plastie, contalns
fine subangular pieces of basalt, Mcderate to strong
effervescence in dil. HCl, Appears to contain a fair
percentage of evaporite,

e




HOLE MNO. 7
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ALVALT 10RT

DESCRIPTICUS OF ALGER SAUPLES

DATE  August 21, 1370

LOCATICH South 3 Cor Sec 20, T 3CS, R 23E Lake County

ELEVATIC

DRILLER ©Pon Baggs:

Sarple Depth

0-3

3- 6

.‘f\" 6 - 9'

9 =120

12 - 151

15 - 18°*

18 -~ 21
21 - 24t
2y - 27
27 - 30

30 - 33!

WATER LzveL <207

DESCRIPTIC:S BY V.C. Newton

Descripticn of Material

Fine Silty Sand; light tan color, ccmposed of
feldspar, basalt and volcanic glass., Fair efferv-
escence in dil. HCl,

As Abovej apoears td contain a fair percentage of
evaporite, Moderate effzrvescences in c¢il, HCl.

No Recovgzz.

Fine Sandy Silt; light tan color, contains fragments
as above, Moderate effervascence in dil HC1,

Fine Silty Sand; light tan color, feldspathic
with rine fragments of subangular basalt. Moderatas
effervescence in dil. ECl,

Fine Sandy Silt; light tan color, contains fine o
nediunm size fragmenta of feldspar and basalt. Fair
effervescence in dil, ACl.

As Abovej; moderate effervescemce in dil, HCl.

No Recovery.
No Recovery,
Clayey Sand; light gray, fine feldspathic, contains

scattersd piasces of basalt, Strong effervescence in
dil. HCl.




ALYALT LAKE

DESCRIPTIONS OF AUGER SAMPLES

HOLE NO. 7 DATE  August 21, 1970
LCCATION
ELEVATICH .. WATER LEVEL
ERILLER DESCRIPTICNS BY
Sample Devth o Lescription of Material
33 - 36! Clayey Silt; medim greenish gray, contains
scatiered fragments of basalt and feldspar.

Appears to contain a fair percentage .of evanonte.
Strong effarvescence in dil, KHCl.
p v
36 - 391 '~ Clayey Sand; dark greenish gray, fine to medium
grain, camposed of feldspar and tasalii, scae fine
fragments of cinnabar. Strong affervescsnce in
dil HCl.

39 - }21 Silty Sand; dark greenish gray, fire to medimm,
feidspathic and contains fragments of basalt,
occasional fine piece of cinnabar. Strong efferves-
cencs in dil HCl.

42 - L5? _ Clay; greenish gray, soft, confains grains of
feldspar and basalt. Yoderate effervescence in
dil, HCl.

LS - LB Silty Clay; greenish gray, contains sparsely

scattared fine fragments of basalt, doderate
ef fervescence in d&il, HCl.

L8 - 51t Silty Clay; gre=enish gray, contains scme fine
grains of feldspar and basalt. Apoears to contain
a fair percentage of evaporita, Strong effervesc-
ence in dil, KCl,.
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ALMALI LAKT

DESCRIPTLONS OF AUSIER SANPLES

HoLe ¥o. 8 DATE  August 21, 1970

LOCATION SH Corner of Sec 18, T 30S, R 23E Lak= County

ELEVATICY WATER LEVEL 15!
DRILLER Don Baggs DESCRIPTICHS BY V.C. Newton
Sample Tepth _ Description of Material
0 - 3t Fine Sand; whitish gray, feldspatic with fine
subangular pieces of basalt. Moderate effervescence
in dil, HCl.
3 -6 Clayey Silt; whitish’gray, contains scattered fine

frazments of basali, Moderate to sirong effarvesc-
ence in dil., HC1i.

N 6 -9 Fine Sandy Silt; whitish zray, contains fire fragments
of basalt, Moderate to strong effervescenca in dil
K1,
9 - 12 Clayey Silt; cream color, contains a {ew acattared

pleces of feldspar and basalt. Clayey material in
Alkali Lake sediments results from devitrificaticn
of volcanic glass and alteration of fsldspar,
Moderate effervescences in dil, HCl.

12 - 157 As Above; moderate to strong effarvescence in dil.

15 - 18¢ As Above; Fair effarvescencs in dil HC1,

, 18 - 21! As Above, -

21 - 24! Silty Clay; light gray, plastic, contains scattered
fine grains of basalt, No effervescencs in dl K1,

2, - 27% Silty Clay; light tan, contains scattered fina
grains of feldspar and basalt, Strong effervescencs
in &1, HC1,
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ALKALT LARY

DESCRIPTIONS OF AUGER SAUPLES

HOLE NO. 8 DATE  August 21, 1970

LOCATICN

ELEVATION - .WATER LEVEL

DRILLER ' DESCRIPTICHS BY

Sample Dcopth _ Description of laterial

27 - 307 o No Recgvery.

30 - 33! Clayey Silt; medium gray, contains fine fragments
of basalt. Moderatas tlo sirong effervescence in dil.
HCl.

33 - 3¥¢ No Recovery,
36 - 39! No Recbvex_'z.
39 - L2¢ No Recovery.

42 - L5? © Clayey Silt; whitish gray, plastic, contains fine
. : pieces of basalt. Moderate effarvescence in dil, HCl,

LS - L8 No Rscovery.

L8 - Sl Claysy Sand; dark green, fine, loose, feldspathic,
e contains fine piscms of basalt, Moderata effervescsuce
in 41, HCl,




LOCATION

HOLE 0. 9

ALEALL LiKG

DESCRIPTIONS OF AUGHY SAUDPLES

DATE August 21, 1970

ELEVATION

CRILLER Don Baggs

N#3 NEZ Sec 1, T 255, R 22E Lake County
WATER LEVEL 73

DESCRIPTIONS BY  V.C. Newton

Samnle Dezpin

0- 3

15 - 18
18 - 21
21 - 24
24 - 27!
27 - 30

30 =33
33 - 36
36 - 39!

Description of Materizl

Fine Sandy Silt; cream color, contains fine
*  fragments of basalt and feldspar. Moderats to
strong affervescence in dil., Kl.

As Above. - !

As Above,
Siltz.Sand; light gray, fine feldspathic, contains

fine subangular fragmenta of basalt. Moderate
effervescence in dil, HCl.

Silty Sand; grayish green, medium to fine grain,
feldspatnic and contains small fragments of basait

and some crystals of evaporita. Stironz =ffervescencs .

in dil. HCl.
As Above,

As Above.
As Above,
As Abova.-

Clayey Silt; grayish green, semi-plastic, contains
scattered small pieces of basalt and fine grainas of
feldspar, Sample appears to contain a fair percentage
of evaporite. Strong effervescence in dil, HC1,

As Above,
As Above,

.
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ALKALT LAKE

ESCRIPTIONS OF AUGHR SANPLES

HOLE NO. 9 DATE __ August 21, 1370
LOCATICN
ELEVATIOH WATER LEVEL
TRILLER DESCRIPTICHS BY
Sample Dzpth Descripticn of Materizl )
39 - L2 Sandy Silt; greenish brown, semi-plastic, fine,

contains altered grains of feldspar. Sample appears
to contain a fair percentage of evaporite., Strong
effervescence in dil. HC1,

/

42 - LS Silty Clay; sreenish browmn, plastic, contains fine
subangular pieces of basalu. Moderate effervescence
in dil, HCl.

L5 - L8? " Cla Silt; brownish gray, plastic, contains fine

pieces of basalt and feldspar, M¥oderate to atrong
ef fervescence in dil. HCl,

L8 - 51t Silty Clay; greenish gray, moderate efférvescence
‘ in &il, HCIl. ‘ )

P
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ALFATT LAKE

DESCRIPTICHS OF AUGER SAUPLLS

DATE August 21, 1370

LCCATION SW% NEj Sec L, T 29S, R 23E Lake County

ELEVATICH

DRILI

> Don Baggs

Sample Depth

0-3

3 -6

2 - 5

15 - 18°
18 -.21'
21 - 24
2k - 27
27 - 30!
30 - 33
33 - 36"
36 - 39!
39 - L2°

WATER LEVEL 91

DESCRIPTICNS BY V.C. Newton

Description of Material

Fine Sand; light gray, locose, consists of
subangular fragments of basalt, feldspar and
volcanic glass. Yoderate effervescence in dil.
HCl.

/
Fine Silty Sand; light tan, ccmposed as above,
few pieces of reddish zeolite. Moderate to strong
ef fervescence in dil. HCl,

As Above,
As Above,
Fine Sand; light gray, feldsnathic with scatiered
small subangular fragments of basalt, Strong effzrv-

escence in dil, ECl,

No Recovggz.

Fine Sand; as abovea,
As Above,
As Above,

As Above,

No Recovery,

No Reccverz.
No Recovery,

Fine Sand; as above,
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HOLE NO. 10

LCCATION

ALKALT LLKE

DESCRIPTIONS OF AUGER SAMPLIS

DATE August 21, 1370

ELEVATION

WATER LEVEL : }

DESCRIPTIQIS BY

DRILLER

Sample Dzpth

L2 - L5°?
L5 - L8

L3!

Descripticn of Material

No Recavery.

Pine Sand; as above, light gray colar, Color
change may be due to dlass basaltic material.

Hit hard layer - gravel?. Could not d&rill any
deeper with auger,




HOLE NO. 11
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AL¥ALL LARE

DESCRIPTIONS OF AUGH: SALNPLES

DATE Jamary 21, 1571

LOSATION S#+ Sec 18, T30S, R 22E

ELEVATION

LCRILLER D, Baggs

6 -9
9 - 12t
12 - 15!
15 -‘18‘
18 - 21

21 - 2l
"2l - 271

27 - 30!

»

WATER LEVEL 18% imitially, 7! after 24 hours

DESCRIPTICIS BY V. Newton

Descripticn of Materizl

Clay Siit; tan color, tuffaceocus, contains
angular fragments of volcanic glass and basalte
Slight effervescences in dilnte HCl.

/
Silty Clay; 1light greem, tuffaceous, contains
volcanic debris as abcve, Slightly effervescant,

Clay; light brownish green, very finely tuffacsous.
No effervesence,

Clay-Silts whitish gray, tuffaceous, contains
fine angular fragments of basalt and white asa.
Slight effervescence,

No sample recovered,

Clay Silt; gray, tuffacecus, contains volcanic
debris as aboves Strong eoffarvescencs,

C Silts as above, Fair effervescence,

Clays; brownish green, plastic, faceous, contains
volcamic debris as above.

Ciaz; brownish green as above, Strong effsrvescence,

Effervescence in dilute FC1l used to indicate amount of
evaporite in samples,




ALKATT LARN

DESCRIPTIONS O AUGER SAUZLES

HOLE NO. 12 DATE  Jamuary 21, 1971
LOCATIOH NW: Sec 12, T 30S, R 22E B
© ELEVATIOH WATER LEVEL 12° -
DRILLER D. Baggs DESCRIPTICHS BY Ve Newton
Sample Dzpth * Description of Material
0-3 | Silty Sa.nx;; buf? coicr, tﬁffacsaus, cbntains

very Iins fragaents of feldspar, quartz, ard
basalt, Strong effervescence in dilnte HCl,

3 - 6! Clay Silt; light gray, plastic, tuffaceous,
contains volcanic debris as above, Fair effer-
vescence, . .
6 - 91 - - Clay Silt; light gray, tuffaecus; containg fine /
. fragments of volcanic debris aboves Fair effsr-
vascencae
9 - 127 " Silty Clay; light gray, tuffacecus, contains
. ' above volcanic depris. Strong effervescence,
12 - 15! ‘ Clay-Silt; light eray, tuffacecus, contains
) very fine fragments of basali, Fair effervescencs,
15 - 18° ) No recovery of sample (water saturated zone),.
18 - 21 " Ditte,
21 - 2 ' " Dtto,
2y - 27  Ditto,
27 - 30¢ ' Clay; light greenish gray, plastic, tuffaceous,
_ contains volcanic debris as tefore. Strong
» - effervescence,

Effervescence in dilnte HCl used to indicate amount of .
evaporite in samples, : -4




ALNALL Lign

—

DESCRIPTIONS OF AUGER S:MPLES

a0

HOLE NO. 13 DATE Jamary 21, 1971

LOCATION S¥> See 5, T 30S, R 23E

ELEVATICH VATER LEVEL T -
DRILLER Ds Baggs DESCHIPTIONS BY Ve Newton
Sample D=pth * Description of Material
0 =31 Silty Sand; light -gray, ﬁ'ery fire, contains.
’ volcanic deoris,
3 -6 As above, /
6 - 9t As abave,
9 - 127 Silt' dark greeaisn gra‘y- _
12 - 2)4¢ ) - _z brownish green, plastic, tuffaceous,

contains very fine fragments of volcamic

debris, Fair effervescances,

2y =27 No reccvér;r of sanpie.

Tarvescence in dilute EC1l usmed to indicate amount of
evaporits in samples, :

A d




HOLE NO. 14

DESCRIPTLONS OF AUGER SAUPLES

56

ALKALT LARS

)

(#¥and Auger)

DAIE Jamary 22, 1971

LOCATICH S#% Sec 19, T 30S, R 23E

ELEVATION

DRILLER D Baggs

Sample Dapth

0-3
3=-6
6 - 13!

3 -

WATER LEVEL Not enccuntarsd.

DESCRIPTIONS BY Ve Newton

* Description of Material
Clay Sil ;. light gray.
As above,

Clay; grayish green 1o greenisn brewn, scme
peat in lcwer secticn. :

Vitric Taff; grayish write, very hard. Sediments
_ were moist just above the tuff but no water sampla
could be obtained. '

Drilling with the hand auger stovped at the tuff

. as it was tco hard to pensirate,

Bf fervescence in dilute FC1 used to indicata amount of
evaporite in samplea. '




HOLE NO. 1S

DATE Japaury 22, 1971

LOCATION _SE} See 20, T 3CS, R 23E

ELEVATION

DRILLER D, Baggs

Sarple Dz=pth

0 -3
3 -6
6 =91

9 - 127
12 - 15¢
15 - 18

18 - 21

21 - 241
2 - 27"
27 - 30,
30 - 337

WAT:R LEVEL 18°

DESCRIPTICHS BY Ve Newton

* Description of Material

Silty Sand; light grayisk tan, taffacecus,.
contairs fsldspar, quartz and tasalt iragments.
Fair to strong effarvescencs in dilute KCl.

Silty Sand; as above, Scme volcanic glass also,

Silt; ligznt gray, tuffacecus. Fair to strong
effervescence :.n dilute X1,

" Clay Silt; light gray, tuffacsous, contains very

fine particles of 7olcarmic dabrise Fair effer=
vescence,

Silt; medium gray, tuffacecus, comtaizing feld-

spar, quartz and basait "ragmenta. .Fair to atrong .
effaryescence, _ i

Silty Sands light brown, very fine, contains
grains of feldspar, gquartz, basalt and white

_ ashe Falr to atrong effervescence,

Silt; light gray, clayey, Fair to strong . i
effervescence, .

Silt; light gray, clayey, tui'i‘és:eous, as above,

Silts as above,

No sample recovered.

Mo sample recovered,




Hole #15 Contimued

HOLE No. 15

LOCATION

\n
(29

ALKALL LARE

DESCRIPTIOHS OF AUGER SAUPLES

ELEVATION

DRILLER

WATER LEVEL

DESCRIPTIONS BY

* Descripiicn

No recovery of sample,
No recovery of sample,
No rascovery of sarmple,

Clay Silts light gray,
effervysscencs,

tuff=c ecus, Tair

Effervescence in dilnte K] umed to indicate amount of
gvaporite in samplzs,
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SUPPLEZNT TO ALKALI LAKE REPORT

This supplement has been prepared for the vurmose of

incorporating

data develeped after publishing of the initial report ian 1971. Several

more auger nholes have been drilled and chemical tests made of fluids and

nad

soil samples. Twrelve auger holes were cased with 3'" plastic pipe to be

used 25 monitor holes for water-table neasurements and changes in chemical

composition of the brine

o’
—

(e]e)

£¢]

. The geologic map was enlarged and then '

hand colored. Several of the charts and figures of the original report

have been modified to include recent information.

The followinz comments on analyses, geology, and hydrology, together

with recommendations should be useful if additional in

.undertaken relative to disposal of chemical wastes at Alkali lake.

Analyses - Chemical analyses weré run on samples from the four new auger

holes drilled on the »laya. Tests were made to determine amount of sodium
and potassium in the top %0' of sediments. Results of infiltration tests
e infiltration rate of water into

tyoical s0il from Alkxali ILake near the Metallurgical Tast Site to be

.03" »er lour undsr an initial hnﬁd of

(@)
e
o]
(]
i)
®
@

L]

Descriptions of soils

in northern Lalze County oy the U. S. Soil Conservation Service are also

as "slouw' oty the U3C3 studies. IZlectrical conductiviiies were run on

14 test holes this past year to establish a tasis for comparisons with




Geology - The geology of the northern Lake County was discussed in the
original report and not a great deal more can be said except to mention
fhe prominent lake terraces which Qescribe at least three main periods
of moist climate when the lake levél was static long enough for waves

to cut benches on the steep slopes around Alkali lake. No offsetting
‘was noted in the terraces so it is unlikely that much fault displacement
has occurred in thke past 20,000 years.

Auger holes Nos. 10, 14, and 20 bottomed in a hard silicious layer
originally described as volcanic ash or tuff. After reviewing the sample
descriptions of déep vwells S5N-1 and 18R-1 it appears likely that the hard
layers were lenses of lime-cemented fine gravel. No ash or tuff should

have been reached until a depth of S0' or more.

szroldgz - The regional drainzge appears to be south to southeast but
more studies arc needed to substantiate this. An&ther deep test hole
should be drilled near the playa and water pressures measured. If fault-
’ing does not prevent migration of groundwater from the Alkali ILake Basin..
the underground waters would likely move very slowly to_Lake Abert Basin.
(Tests, 1901, show Abert lake water contains 67,000 prm dissolved solids,
however, deep aquifers are probably fresh in the Abert Basin) EHydrologic
studies should be made of the springs and deep wells in the vicinity of

Alkali Iake to determine groundwater movenent.

Recormendations - The studies conducted at Alkali Ilake have yielded the

information sought except perhaps for hydrologic data. Additional measure-
ments of water levels in monitor holes and springs should be made and
a deep test hole drilled prior to granting permission to dispose of

chenical wastes at the present site.

— = ]




Chemical wastes should be placed so they will not migrate to the
shallow water under the playa. If such a condition existed, the disposal
would not be under control. Rainfall in northern lLake County is reported
- to be approxdimately 12 inches per year and evaporation 40 inches per year
50 there is a deficit of moisture in the so0il. Tests by OSU disclosed
" that it took 6 inches or more of flooding to drive moisture below 18 inches
in the soil, ?herefore, disposal of flulid wastes on the margins of Alkali
Playa and at an elevation of 10 or more feet above the highest water level
should prove safe. Disposal locations south and east of Alkali Lake above
elevation 4,300 feet and in sediments of the QTs rock unit would give
an added measure of safety. These locations are outside of the property
now held by Mr. Hunt. It may be appropriate to consider the playa in trade
for lands underlain by the QTs rock unit bordering Alkali Lake Basin.

One last consideration in preparation of the area for disposal
operations and the monitoring system is the establishment of elevations.

No topographic mapping of any detail has been done in the vicinity of
Alkali lake and this sort of control is essential to development of the

site. All springs, wells and facilities should be accurately located.

Additional Feference:

Trouger, F.D., 1950, Basic Ground-water Data in Iake County: U.S. Geological
Survey Open File Report.
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GREAT

Analyses of walers in Chewaucan basin, Oreg.

River, average of 37 composite analyses by Van Wiakle, reduced to

2. w0, 8 feeder of Summer Lake.  Analysis by Van Winkle.
3 AL “2. Apalysis by T. M. Chatard, U. S. Geol. Survey Bull. ¢0, p. 53,
. :

LAVt Tt Anclysis by Stillwell and Gladding, 1501,
Ar-rt T he. Analysis by F.T. Dumble, 1902,

i Cited by Van Winkle.
S

6. At-rt Lioke, February, 1912,

7

1

R

[}

Cited by Vaa Winkle.
Analysis by Vaa Winkle.

Analysis by Stitlwell and Gladding, 1901.

. 81e mine Take. Cited by Van

wor Lake. Analysis by Dumble, 1902,

. Cited by Van Winkle.
e Lake, 1912

BASIN.

' 189

Analyses of water from siz small lakes north of Chewaucan basin,
Oreg.

1. Silver Lake. Not to be coafused with Silver
Analysis by Van Wiakle. Sample taken in 1912,

2. Fossil Lake.

3. Christmas Lake.

4. \orlh.ﬂkal‘l‘ﬂa‘!‘c“""'g

5 JMiddle Alkali Lake. . o

8.- South, uk-rk-!.-rkr~e\na yies 2 to 6 by J. O. Smith, U. S. Dept. Agr. Bull
61, p. 50, 1911.

Lake of the Harney Basia.

L Parts per million.

Analysis by Van Winkle. L ,"::_,fx‘
aier Lake. Analysis by J. G. Smith, U. 3. Dept. Agr. Bull. 61, p. 80, 1914. 1 2 3 4l "—"F#'
L Parts per nulilon.
............................ 180.0 3,766 | 1,353 | 20,437 | 22,235 5,005
...... 9.2 | 1,130 625 | 10,000 | 49,819 | 1,0C6
1 2 3 ¢ st el 71 81 o | 10 | Cleoocammmman o, 3.3 | 7,003 816 | 25,534 | 18,263 | 15,843
...... .24 Tr Tr. Tr Te Tr.
— T | Bt 81 Tr. 162 409 103
$0.9 1 8,09515,714215,908 6,13913, 2410,7121 5,015 | 1,657 | Qaorrirriiem st ol ml Sl Tl TRl
B0y LB LA I % 0| &) 1| & 41
1.0 114,115 22,359 } g20 | T84 1.503]34721 149,819 [ 14,258
R o J-ee-es : | 3| e0s2| 548 2
RSN SR N T 2 SOt Sttt SRttt Hatn! NSt
49 N o [ D A v B R R 57.0 f........ e D ottty CEET T
TIPS U N - [4 ! 4 - -5
139.0 15, 4C4 25, 370 .:0,032u.,'m'u,s"o'm,xo) 6,567 2,171 a79.14 | 20,100 | 4,700 | 95,100 146,100 { 35,50
) 63| 1,013 1,233 502 7T S0 265 1.06
o .::-:l.:::’ '2]‘::::‘.::: . IL Percentage composition of dissolved solids.
70| 243 300, 163 9% 268 289
—_— ) { . y _| e omeery
}155. 81139, 172 67, 293,76, 323 29, 529 34, 530,30, 457,16, €33. 23| 6, 060 1 2 3 e C e "y ¢
| | | I | WS Rl e
' Analyses 4 to 3 are stated in milligrams  per kilogram.’ 19731 220731 2149 13522 ,3 28
ag2! 13.230 1061} 3412 2.73
I1. Percentaze composliion of dissolved solids. 3484 17.33) 285! 1230 42.94
— Tr T Tr Tr. Tr
I | 41 Tr L7 2 28
1 2 I 3 4 5 6 1 7 ! 8 Tr Tr Tr Tr Tr.
| | I | . L2 2.0 .1 o1 08
s | | e i 6.60 0] 133 .02 11
2 20,571 20.50. 38,37 35,17 35.57 he.35
: i LOLU 3.03 4.05 417 IT.70 | Lorssoeeeeseses 1
PO TR B R OB O IR IS IS B 1S 5885 ) si0,. LI 15,03
100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00

3125, 07. 39 33:39.48¢ 30
3 L 551 L

100. OO;IICO. 00;100. ‘XOO OOlIDO 00‘100 CC;lluO 00'160. C) 19. (0 160. 00
|

The specific grivity was determined as follows: -

L3958 Cly L. LT ! \0 T(13.5° Cl) et 1.0319
) 4(135" Cluea... - L0O3tS 0.3 .. L0334

................. .. L0584 \0 9(35°C)eieeieaniaana.... 1.0162
| 6(17"C) .................. 1.0255 |

The ana l) ses of Abert Lake agree very well, except
s regards concentration. So too do three of those of
immer Lake, but Jmith’s analysis is unlike the others.
‘es his snmple of water a surface sample taken near
.¢ point of influx of Ana River?

MINOR BASINS.

North of the Chewaucan basin there are several
12!l lakes for which analyses have been made.  The
-atlable data are as follows:

131852 0—37——13

- eastern Oregon, se¢ Russell, 1. C., U. &

In five of these analyses the determination of silica
was neglected. In waters of this type, however, the
omission is not serious and may be disregarded.®

It is probable that at the time when desiccation
began the water of Lake Lahontan was fairly uniform
in composition, but such uniformity is not shown in
its remainders. They differ one from another, appar-
ently for two reasons. As the present lakes became
separated, each one was affected by local conditions,
which were not everywhere the same. In the first
place the oceanic salts were unev enly distributed
throughout the basin—that is, aburidant at some points
and relatively scarce at others.  Secondly, the streams
that fed the present lakes differed in composition, just
as they do to-day. Ience some of the lakes are richer
in chlorides than others. and some are more nearly

# For additinaul infarmation cm:;r:x a3 tha gaclogy «f tha lake region of snuth-
. Gool. Survey Bell. 247, 1923, and Waring,
G. A, U. 8. Geol. Susvey Water-Supply Paper 231, 139,




CHEMISTRY LABORATORY
DEPT GECOLOGY & MINERAL INDUSTR
Robert Sauvie, Chemist

-

o Hole * 74 _ Sodium (%ta ssiuwm
o.}- 3 2,000 pp | 5, %00 | PP
13— 67 . 23 800 6, 500 -
E— 9’ | 36, 100 | . 7,000
7= /12 » 24, 700 7,100
/7= /57 | - 15,500 | S, 400
/1S5~ 8 . 29 s00 S, 700
/9~ 7/’ )l eo0  4ioo
S 2/ =242 /.S’, 200 4, S00
30 — 33’ /5, 400 | 470




CHEMISTRY LABORATORY
DEPT OF GEOLOGY & MINERAL TMDUSTR
Rovert Sauvie, Chemisy

_ Hele /7 Sodiuvi | Potaesicnm

o-3" | 7300 /i é,é&oi Yz
3- ¢ 7,900 | 4200 |
a-7’ 7400 2300

777" 7,%00 2500
AN 3700 | L6000
/5-/8 2,700 | /900

33 5,706 4500




CHEEISTRY LABORATORY
DCPT OF GEOLOGY & MINFRAL INDUSIR
Robert Sauvie, Chemist

.
:HG/C * 20 Sodiuwm ' /70“0, SSIUIM "
o-3" 3o, 100 pfii 7,200 ppu
3-6' /9, 900 5, $00
-9 IZ@@O | - 3, %00
G- 127 15,000 | 4, S0
J2-15" 7, 400 l, Q00
1518 6, 700 l, s00
[ Z/' 4, oo | ), 100
C 2/ 24 6,900 4200
25’ 500 2,900

O

e e




—(/’

CHEMISTRY LABORATORY
DEPT OF G¥OLOGY & MINERAL INDUSTR
Robert Sauvie, Chcnist .

Yole * 241

Sodrum

1 - .
poTQ.SSuuM

o—-3'

3- &’

£~ 9
¢~ 12"
/z-mﬂ
/5= 1%’

/19~ 2/
Z/-25
Z7- 30
Jo0- 337

O

Sé%néw

| Z9, 100

Z,S—OO /'/d/’:'} '

9, 700

36, oo 9 goo
26, 200 8, /o0
/8, GO0 G, 200
/4, o0 S, oo
/3, 300 4, boo
/6, 900 ¢, 520
4 900 , 700

/% 200 5 60




Juty 31, 192
ALKALI LAXE
Water Levels at Gauging Wells

o
-3:»01;; ! Level Daie Llevel date Level Date Level Date Level Date
{raiier S | 2l Zsc-72 '

1 &5 p2y-65

¢

3 2o’ 7-3/7-65

4 /—7“7 F-/-¢% Flevy 82170 | Fhuey /-21-27/

5 22’ 7-237

6 /¢’ $-2/-70

7 20" §-21-7d 15¢°  3-,672]

8 78 &-2/-7¢4 /9’ le=72-7/ Qe’ 3-/;'52-

9 7_;' F-2/-70 7,7' >-/5-74
10 s’ F-21-70
11 A 7 —y-70
12 /2’ S-2-70
13 7’ G- -7
1 st G-4-7¢

_ /87 Seye7v
15 15’ S-272-2 /0-2"  pe-7-2/{5.27 3-,5-723
17 3’ H-18-728 3.8 . Jo-7-72/1 3.0 ' 3-/5 72
18 57 S-25-7/ 7.0’ Jfo-72-7/ 5% 3us-72
19 /4 Y-r9-221 133" Fss-72
20 177 o-y8-728 4.5 3us-724
21 3" s-72-77| 6.3 3F/5-72
22 3’ 16~ 7-7/ 1.3 Z-y5- 7z
23 ' | Py 4-15-72
!
’v.




. Site
at bus
18R-1

West Spring

{7

48

.

#9

#16

#17

#18

#19

#20

#21

#22

ALKALI LAKE
Gauging Monitor Holes

Depth to Water Dissolved
From Ground Level Solids, ppa
2'-0" 12,000 ppm

Flwg. 400 ppm

at faucet 350 ppm
15'-6" 900 ppm
20'-0" 850 ppm
7'-9" 600 ppm
9'-2" 2,800 ppm
3'-o" 50,000+ ppm

(meter off scale)

5'-9" 28,000 ppm
13'-10" 800 ppm
16'-6" 2,600 ppm
o'-3" 42,000 ppm
1'-3" 50,000+ ppn

(meter off scale)

Newton and Baggzs
- March 15 - 1ﬁ{\1972

\

Description of |
Location

Hole drilled at
trailer office

Deep well at south
end of playa

Office
Road going east
from the south end

of the landing strip

Road on south side

~ of brush control plot

on road 3/4 mi. north
of Hutton Spring

North of Ore Met pits

On playa north
of West Spring

Approx. middle of
barrel storage,
north side

Road west of Hutton
Spring, 0.3 mi.

Road along north edge

_of playa, 100' east

of road

Approx. % mi. north
of hole i22

Road west from highway
past dump. Sand hill
flagged.




Inches Soil Water Front

10 -

Inches Water

1.5 ~

1.04

08

SOIL PERCULATION TEST

ALKALI LAKE, PROPOSED SITE OF ORE MET

RESIDUAL CHLORIDE STORAGE

Time Ilnches .
Soil

Hours | Water Saturation

2 0.19 1.75

4 0.44 2.75

(<] 0.625 3.5

3 0.69 " 4.13 !
20 1.0 7.0 '
34 1.5 9.75

Soil from cores 6 -8 below surface tamped into
1 inch glass tube. 11 inch column ot soil.

Initial water head - 5 inches.

T e=Hours

Perculation Rate 8-34 hrs.
| :0.8726hrs. =.037hr




o

7 October 1971

site .
at bus

S. Artesian

Nr. Orelet Site #16
#17 - Playa

#18 - Drum storage
Hduse spring

#22 nr. Elmer's

#21 NE

#8 SW corner

Goulding & Kondo

WELL DATA

Water Depth*
5'11"
Surface
10'2"

3'8"

71
Surface
3

3

19!

*from top of casing to water surface

Alkali Lake

Dissolved Solids, PPi4

9,500
400
2,100
56,000
9,000
400
35,000
40,000+?
2,000




O

mostly in

Mr. D. C. Crane

District Conservaticnist
Lakeview, Oregon
November 1971

ALKALI LAKE

Soils Descriptions - U. S. Soil Conservation Service

The Alkali Lake playa shares common soils charactsristics wita other

dry lakes in Lake County. The Alkali flats form in closed basins at the
base point of surface drainage. The playas are tyvically bounded by
wvind-blevm sedinments transported during the dry season.

Playas (%400)

The miscellaneous land tynme, Playas, occupies round, or oval flat
depressions of about 10 to 600 acres in Coleman Valliey and along the
east edge of Warner Valley. Parts of the playas are covered by thin
sheets of water in spring which evaporate in most years by early summer.

The playas are composed of very strongly alkaline and calcareous,
clayey sediments derived from basalt and volcanic tuff. Thin hummocks
or coppice mounls of sandy material are scattered over the surface in
places, mainly around the edges of the playa.

Vegetation is scaﬂt or nonexistent on the playa bottons. Plants
mostly are coniine to the sandy mounds which are snarsely covered by
greascuood, other 3n plants, and bunchgrasses.

Playas occur next to and below unnamed silt loam (1554) and are
commonly associated with dune land (402).

Playas arc used meinly for wildlife habitat and recreation, mainly
artifact bollcvuldg. Some areas are potentially valuable as sources of
sodiun salts and a5 potential sites for disposal of certzin types of
chenical wastes.

Capebility Unit VIII V-2

(Class VIIT land consists of very steep fault escarpments, narsh
areas, dune land, or rock land unsuited to cultivation, forestry, or
grazing. Suitability for wildlife habitat and recreation is high on
most of thesc arec

Dune Iland

The miscellanecus lﬂn“ tyoe, Dune Iand, occurs on flau basin bottoms

the no**a end of Warner Valley. Dune land cornsists of sand
;p'cﬂ rouﬂuJ about 1 to 10 feet high which cormmonly occuny
over €0 perc:nt of the area. Tae interveninz s0il, where oresent, is
mainly unnomed ©ilt lozm (153A) or P’ﬂyc Pelief lo huvmuocky and ridged
bacause of the wind blown sandy devosits

-

dunes ard co

N

[S—
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Pagé 2
Alkali ILake

Runoff is very slow or none and the hazard from wind erosion is very
severe to adjoining soil areas. Native plants consist mainly of scattered

brush plants and sprigs of grass on sandy deposits. Unncmed silt loam

(155A) nas a plant cover consisting chiefly of greasewood and salt-
grass. Playas are mainly barren of vegetation.

Dune land is used mainly by wildlife and for recreation.

Capability Unit VIIIe 2

e

PO



OR-SOILS-1
Rev. 8-4-69
(File Code SOILS 12)

U. S. Department of Agriculturc
Soil Conservation Service

SOIL INTERPRETATIONS

State: OREGONM ‘ Date:_ July, 1969 Soils: 1, Lofftus silt loam, (O to 1 pcrcc;t
slopes

The Lofftus series consists of moderately well drained, silt loam, sodic soils underlain by
hardpans. These soils have formed in alluvial-lacustrine sediments of mixed mineralogy,
chiefly basalt and tuff, and occur on nearly level to hummocky, low tercaces in basins. Slopes
average 0 to 1 percent, The plant cover is chiefly greasewood, rabbitbrush and saltgrass.
Elevation ranges from about 4000 to 4500 feet. Average annual precipitation is between

8 to 10 inches., Mean annual air temperature is 47 to 49°F, and the frost-free (32°F.) periol
is about 90 to 110 days.: .

The surface layer is dark grayish brown, when moist, silt loam about 2 inches thick. The subsoil
is dark grayish brown, when moist, silt loam about 28 inches thick. The hardpan is weakly to

strongly cemented and occurs 20 to 40 inches deep. All parts of the soil are strongly calcareous
and strongly to very strongly alkaline.

Inclusions of Ozamis sotls comprise an estimated 15 to 30 percent of some mapped areas of
Lofftus soils,

Permeability is slow. Effective rooting depth is 20 to 40 inches. Runoff is slow and the

erosion hazard is slight., The water supplying capacity is 6 to over 8 inches, Available
water holding capacity is 3 to 7 inches,

ENGINEERING INTERPRETATIONS
Estimated Chemical and Physical Properties

Depth % of Permea-]|Avail- |Soil | Shrink |Corro-
from Classification Material Passing Sieve bilitv |able Reac~| Swell siviey
surface Water tion | Poten- |
of Uspa Uni~ Inches |Capacity| | tial -
typical [Texture |[fied AASHO! over |#4 110 #50 4200 Per Iaches | (pH) voated
profile 3" Hour |[per Inch Steel
Inches of Soil
0-30 silt ML A-4 0 100 100 90~ 70- JU6- .19- 8,5~ l.ow High
loam 100 90 .20 .21 9.6
30 hardpan

Suitability as a source of topsoil is _pot syited Sullahllll\ T oas a sourie of sand and eroeee
not suited . Suitability as a source of road fill is ... _.poor
Hydrologic group is C

INTERPRETATIONS OF ENGINEFRING PRUPERTIES

Use Soil Limitation it
24 to 48 inches deep to water rable- sub jecr to

Highway 1. moderate 20 to 40 inches deep to hardpan: dxtpereed et st le
Location matecial, R
Dikes ‘& Levees unstablé, dispersed material; severe pxpxnc "azA"
Pond Embank- 1. severe poor compaction,
ment — e e
Pond 20 to 40 inches deep to hardpan; slowlyv permeable:
Reservoir 1. moderate alkali materialj 24 to 48 inches deep to watertable,
Area S
- slowly permeable; 20 to 40 inches deep to hardpan;
Agricultural 1. severe 24 to 48 inches deep to water table,
Drainage PO
Terraces & 1. — not needed
Diversions et e— -
Grassed 1. -— not needed
Waterways ——. e

. 24 to 48 inches d to water table; wet, nonplastice
Winter 1. moderate material. ches deep 2 * P
Grading
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. - .Comtinuation Sheet

Lofftus Series July 1969
OR-SOTILS-1
Rev. 8-4-69
COMMUNITY INTERPRETATIONS
Use Soil Limitation Major Factors Affecting Use
. FOundatxo?s for 1. sevare 24 to 48 inches deep to water table; low shear strength; subject to
low buildings £looding: severe piping hazard,
Septic tank slowlv permeable; 20 to 40 inches deep to hardpan; subject to
sewage disposal 1. severe Elooding; 24 to 48 inches deep to watgr tablc.p !
Lagoon sewage
disposal 1. - not applicable
RECREATION INTERPRETATIONS
Use Soil Limitation Major Factors Affecting Use
1. severe 24 to 48 inches deep to water table; 20 to 40 inches deep to
Playgrounds hardpan; slowly permeable; alkali dust,
2% to 48 inches deep to water table; slowly permeable;
Camp Areas 1. severe alkali dust, .
Picnic Areas 1. severe 24 to 48 inches deep to water table; alkali dust,
1. ] - T
Paths & Trails evere same
AGRICULTURE INTERPRETATIONS e )
Major Crops Soil Suitability | Optimum Yields Major Factors Afiecgﬁﬁfih:?t:::?m:
Land Capability VIis (nonirr.) o
WOODLAND INTERPRETATIONS _
Limitations
Species Soil Site Seedling Erosion | Windthrow Plant FEquipment Native
Index mortality| hazard hazard | Competition|Llimitations | Species
R RANGE INTERPRETATIONS
. Pot. Yields Normal Seascn *
Site Name Soil Key Species Total Usablc Growing Grazing
and % Lb/Ac_ |Ac/ALM
-G.wild April 15 - May 15 -
Moist Sodic Bottom 1. ;lggss C.wildrye pSept. 20 Nov, 1

*Interpolate? from Ozamis series data.

urtomp—




OR-SOILS-1
Rev. 8-4-69
(File Code SOILS 12)

U. S. Department of Agriculcture
Soil Conservation Service

'SOIL INTERPRETATIONS

State:__ grEGON Date: July, 1969 Soils: 1. Icehe association, (0 to 1 perceat
—_— slopes).
(Icene Series)

The Icene series includes moderately well drained, very deep, loam over stratified clay loam,
silt -loam and loam, sodic soils, These soils occur on low basin terraces and lower edges of
alluvial fans and cones on slopes of less than 1 percent, They are formed in alluvial -
lacustrine sediments from basalt and tuff. The plant cover consists largely of greasewood
and saltgrass. Elevation.ranges from about 4400 to 4500 feet., Average annual precipitation
is about 8 to 10 inches. Mean annual air temperature is 47 to 49°F. and the frost-free
period (32°F,) is about 90 to 110 days.

The surface layer is dark grayish brown and very dark grayish brown, when moist, loam and silt
loam about 2 inches thick. It is strongly alkaline and calcareous in places. Fine pebbles are
commonly scattered over the surface. The subsoil is dark brown and dark grayish brown, when
moist, clay loam and silt loam about 20 inches thick, It is strongly alkaline to very strongly
alkaline and calcareous. Thin lenses and layers of grayish brown and dark grayish brown,

when moist, loam, silt loam, silty clay loam, and very fine sandy loam comprise the substratum,

Inclusions of named soils are not known to occur within mapped areas of Icene soils.

Permeability is slow. Effective rooting depth is 40 to over 60 inches., Runoff is very slow
and the erosion hazard is slight. The water supplying capacity is 6 to over 7 inches.
This soil is used for range by livestock and wildlife and for recreation.

ENGINEERING INTERPRETATIONS o
Estimated Chemical and Physical Properties

Depth ) % of Permea-|Avail- [Soil | Shrink |Corro-
from Classification Material Passing Sieve bilitv |able Reac Swell Sivity
surgace ush Water tion | Poten=
o A Uni- Inches [Capacitv tial Tn=
typical [Texture |{fied AASHO| over |4 #10 #40 #200 Per Inches | (pH) coated
profile 3» | Hour per Inch Steel
Inches of Soil
0-2 loam ML A-4 o} 95~ 90- ¥5- 55~ .06~ 15~ 8,5~ Low flich
100 100 95 75 .20 .18 9.0
2-22 clay loam ML A-4 o] 95« 90-  75- 60- .06- .18- 8.5- Llow liigh
& silt loam 100 100 95 80 .20 .21 9.6
22-60 loam ML A=4 G 95- 90~ 75- 85~ .06~ .15- 8,5~ Low High
100 100 95 75 .20 .18 9.6 .

Suitability as a source of topsoil is not suilted

X . Suitability as a source of sand and graG:T-fé
not suited

. Suitability as a source of road fill is

poor. ————
Hydrologic group is C . .
INTERPRETATIONS OF ENGINEERING PROPERTIES .
Use Soil Limitation Major Factors Affecting Use
. dispersed, unstable material; subject to flooding;
Highway L. severe low shear strength
Location * A
Dikes & Levees . -
Pond Fmbank- 1. severe dispersed materlalsi severe piping hazard; low shear
ment strength; poor stability,
Pornd
Reservoir 1. slight alkali materials,
Area —_
Agricultural 1. slight subject to flooding; alkali materials,
Drainage
Terraces. & 1. [ not needed
Diversions
Grassed 1. ——- not needed
Waterways
Winter 1. slight slightly plastic materials.,
Grading
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* Continuation Shee Tcene Series July 1969

OR-SOILS-1 : : R S g
Rev, 8-4-69 : ' :
COMMUNITY INTERPRETATIONS
Use Soil Limitation Major Factors Affecting Use
o~ Foundations for 1. severe low shear strength; dispersed, unstable materialj flooding
low buildings hazard., £
Septic tank 1, severe slowly permeable; subject to flooding.
sevage disposal
Lagoon sewage 1 .
disposal . moderate sub ject to flooding.

RECREATION INTERPRETATIONS

Use Soil Limitation Major Factors Affecting Use
Playgrounds l.(¥?enc severe slowly permeable; alkali dust,
SOI1)
1.(Icen
Camp Areas mif) & severe same

L1.(Icene

Picnic Areas soil) severe alkali dust,.
1.(Icene
Paths & Trails soil) moderate alkali dust.

AGRICULTURE INTERPRETATIONS
Major Crops Soil Suitability ) Optimun Yields Major Factors Affecting Use

Land Capability 1 - VIs (nonirr.) (lcene series)
WOODLAND INTERPRETATIONS
Limitations
Species Soil Site Seedling | Erosion| Windthrow Plant Equipment Native
Index mortality| hazard hazard | Competition{Limitations Species

RANGE INTERPRETATIONS

) ‘ Pot. Yields Normal Season #* :

Site Name Soil Key Species Total Usable Growing Grazing :

and % Lb/Ac__ |ac/al ;

. . g.wrye,Saltgr, April 1 - April 20 - |

Moist Sodic Bottom 1. Greaseud uly 20 Dec, 1 :

e *Interpolated|from Boulder Lake ;
Nt (tlayes) serief data.
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" HOLE NO. 16

-

ALKALI LiKE

- DESCRIPTIONS OF AUGER SAMPLES

DATE  Aug 27, 1971

LOCATION MEZ Sec 19, T S, 23E Lake County

ELEVATION WATER LEVEL 15 feet
DRILLER_R Redfern DESCRIPTIONS BY ¥ Newton
Sample Depth Description of Material

0 - 51! Hole was no% logged.

to a depth of 30 feet,

Note: Effcrvescence in dilute HC1 used to indicate

evaporite in samples.

Plastic casing was run

amount of




ALKALI LAKE

DESCRIPTIONS Or AUGER SAMPLES

. HOLE No. 17 DATE April 18, 1972

'LOCATION NEL Scc 18, T 305, R 23E  Near Center of Playa

ELEVATION WATER LEVEL 3,0' Ground
DRILLER Redfern DESCRIPTIONS BY V. Newton
Sample Depth Description of Material
o-3 Silty Clay; whitish gray, containing a few

scattered fine fragments of basalt, bentonltlc.
Fair effervescence in dil HCl,

3 - 6! Silty Clay; whitish gray, scattered fine pieces
of basalt, quartz and feldspar. loderately efferv-
escent in dil HC1,

6 -9 Calyey Silt; grayish tan, very fine pieces of
basalt. Moderate to strongly effervescent in
dil HC1,
.9 - 12! Clayey Fine Sahd, light tan, fine grains of feldspar,

quartz and fragments of basalt. Moderately eff;rv—
escent in dil HC1,

12 - 15! Clayey Fine Sand; as above de cribed,

.15 - 18¢ Clay Sllt light taq, scattered fine p*eces of
basalt. Fglr effervescence in dil HC1,

18 - 21! Fine Silty Sand; light tan, consisting of feldspar,
‘ quartz and fragments of basalt. Quartz is probably
volcanic glass, Moderately effervescent in dil KC1,

Note: Effervescence in dilute HCl used to indicate amount of
evaporite in samples,
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ALKALI LiKE

DFSCRIPTIONS OF AUGER SAMPIES

HOLE NO. 17 DATE  April 18, 1972
“LOCATION
" ELEVATION WATER LEVEL
DRILLER DESCRIPTIONS BY
Sample Depth Description of Material
21 - 24 Clay Silt; whitish gray, few scattered fine
picces of basalt. Moderately effervescent in
dil HC1, A
2L - 27! Silt; grayish green, soft.
27 - 30! S5ilt; as above described,
30 - 33 Silty Clay; light grayish green,.containing

very fine pieces of basalt and occasional medium
size grains of feldspar and some volcanic glass.
Faintly effervescent in dil HC1,

N2 Note: Effervescence in dilute HC1l used to indicate amount of
evaporite in samples,

T
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ALKALT LaKE

DESCRIPTIONS Or AUGER SAMPLES

HOLE No. 18 DATE  Aug 28, 1971

LOCATION MNEZ Sec 13, T 30S, 22E Lake County

ELEVATION WATER LEVEL € feet
DRILLER R, Redfern DESCRIPTIONS BY V. Newton

Sample Depth

Description of Material

0 - 31! Hole was not logged. Plastic casing was run
to a depth of 30 feet.

Note: Effervescence in dilute HCl used to indicate amount ofr
evaporite in samples,
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ALKALI LaAKE
DESCRIPTIONS OrF AUGER SAMPLES

HOLE NO. 19 DATE April 18, 1972
‘LOCATION Near the center of Sec 12, T 305, R 22E, N side of Playa
ELEVATION WATER LEVEL _ 1L' below ground
DRILLER Bapgs DESCRIPTIONS BY Newton

Sample Depth Description of Material

0o - 3! Clay Silt; whitish gray, containing scattered fine
pieces of basalt. Moderately effervescent in dil HC1,

3 - 6! Clay Silt; whitisn gray, contalnlng fine pieces of
basalt. Moderately effervescent in dil HC1,

"6 -9 ' Clay Silt; as above described.

9 - 12! Sandy Silty Clay; whitish gray, containing very fine
angular pieces of basalt and quartz (volcanic glass).
joderately effervescent in dil HCl.

12 - 15! Fine Sandy, S5ilty Clay; whitish gray, containing
very fine anguler pieces of basalt and fragments
of volcanic glass. loderate effervescence in dil

- . HC].. S

15 - 18! Silty Clays whitich gray, containing scattered fine
angular pieces of basalt. Moderately effervescent in
dil HC1.

18 - 21 Clay Silt; greenish gray, soft. Auger drogped through
this layer,

21 - 2y Clay Silt; as above dascribed.

Note: Effervescence in dilute HC1l used to indicate amount of | " Cf

evaporite in samples.
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ALKALI LaKE

DESCRIPTIONS OF AUGER SAMPIES

HOLE NO._19 DATE April 18, 1972
“LOCATION
ELEVATION WATER LEVEL
DRILLER DESCRIPTIONS BY
Sample Depth Description of Material
2L - 29 Clay Silt; grayish green, as above,
29 - 33! Clay; dark greenish gray, plastic. Fair efferv-

escence in dil HCl,

Note: Effervescence in dilute HCl used to indicate amount of
evaporite in samples,
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ALKALI LAKE

DESCRIPTIONS OF AUGER SAMPIES

HOLE NO. 2C DATE April 18, 1972

'LOCATION NE: Sec §, T 30S, R 23E NE of Playa

ELEVATION WATER LEVEL  17' from ground surface
DRILLER __ Baggs DESCRIPTIONS BY Newton
Sample Depth Description of Material
0 -3 Clay Silt; whitish gray, cdntalnlne scattered fine
pieces of basalt. Moderately effervescent in dil
hCJ.
3 -6 Clay 5ilt; as above described,
6 -9 Fine Silty Sand; whitish gray consisting of very

fine angular pieces of basalt and volcanic glass,
approximately 30% silty fines. Moderately effervesc-
ent in dil HC1,

9 - 12! Fine Clayey Sand; cream colored, consisting of

. subangular fragments of {elcdspar, volcanic glass
and basalt, Moderately sireng effervescence in
dil HCl.. '

12 - 15 Fine Sand; whitish gray ccmposed of subangular
fragments of feldspar, volcanic glass and basalt,

an ocassional piece of olivine. Fair effervescence
in dil HCl,

15 - 18" | Fine Silty Sand; as above, except aoprox1nately 10’
fine white matrlx. Strong ef;erve¢cence in dil HC1.

d ) /
o 18 - 2! Fine Sandy Clayey Silt; white, containing flne pieces

of basalt and volcanic glass., Hard laver encountered
at 23', Strong effervesccnce in dil KC l.

Note‘ Lfferve scence in dilute HC1l used to indicaie amount of
" .. evaporite in samples,
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 HOLE NO. 20

“LOCATION

ALKALI LAXE

DFSCRIPTIONS OF AUGER SAMPIES

DATE April 18, 1972

ELEVATION

DRILLER

Sample Depth

2L -~ 25

WATER LEVEL

DESCRIPTIONS BY

Description of Material

Fine Sandy Clayey Silt; as above described. Water
at 25', Auger stopped at 25' on hard material.

Probably volcanic tuff similar to that found in
Hole # 10.

Note: Effervescence in dilute HCl used to indicate amount of
evaporite in samples.
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ALKALI LAKE
DESCRIPTIONS OF AUGER SAMPLES
. HOLE NO.__ 23 DATE  April 18, 1972
'LOCATION SW% Sec 8, T 30S, R 23E, NE of center of Playa
ELEVATION WATER LEVEL ?lwg
DRILLER Redfern DESCRIPTIONS BY V. Newton
Sample Depth Description of Material
0-3 Clay Silt; whitish gray, scattered fine fragments
of basalt, few medium size pieces of volcanic
glass. Moderately effervescent in dil HCl.
(:} 3 - 6! 'Silty Clay; whitish gray, soft, containing fine

pieces of basalt, feldspar and volcanic glass,
Moderately effervescent in dil EC1l.

6 - 9! Clayey Tilt; tan, very fine pieces of basalﬁ,
feldspar and volcanic glass, Moderately efferv-
escent in dil HC1,

.9 - 12! Very Fine Clayey Sand; light tan, very fine piecés
of basait, feldspar and quartz. Moderately efferv-
escent in dil HCl.

12 - 15! Clayey Fine Sand; tan, scattered very fine fragments
of basalt, Moderately effervescent in dil HCl..
15 - 18 S8ilty Fine Sand; tan, very fine pieces of basalt,
~ feldspar and volcanic glass. Fair effervescence in
dil EC1.,
18 - 21 Clayey Fine Sand; light tan, consists of basalt,

volcanic glass and feldspar and 30% fine matrix.
Moderately strong effervescence in dil HC1,

C

Note: Effervescence in dilute HC1l used to indicate amount of
evaporite in samples,
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ALKALI LAKE

DESCRIPTIONS Orf AUGER SAMPLES

- HOLE NO.__ 23 DATE April 18, 1972
“LOCATION
ELEVATION WATER LEVEL
DRILLER DESCRIPTIONS BY
Sample Depth Description of Material
21 -~ 24! Fine Sandy Silt; tan, very fine pieces of

basalt, quartz and feldspar. Lioderate efferv-
escence in dil HCl.
(:; 2 = 27 S5ilt; grayish green, soft. Auger dropped through
this layer.

27 - 30! Silt; as above described,
30 - 33! Silty Clay; whitish gray containing fine scattered

pieces of basalt, feldspar and quartz. Fair efferv-
escence in dil HC1,

s Note: Effervescence in dilute HC1 used to indicate amount of
evaporite in samples,



