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GEGLSGIC EVALUATION OF TEE ALKALI LAKE DISPOSAL SITE 

The State Department of  Geology and /Mineral lndusfrizs becjan studies cn a propossd 
chsnicai disposal site at Alkal i  Lake in  June 1969. The work was carried out in cooperction 
with the Oregon Siaie University Department of Environmental Science, which i s  conducting 
rosecrch under a federal grant. The Lake Counry Planning Commission, Governor's Advisory 
Cornmi ttee on Sy nthetic Chemicals in  the Environment and several oiher state agencies are 
inter~sted because of the storage of toxic chemical residues at the lake by Chem Wastes,lnc. 
The state i s  also involved to the extent that legislature agreed to accept r e~ons ib i l  i ty for 
storage of the chemicals a t  Alkal i  Lake. 

The object of this investigation was to determine i f  geologic conditions at Alkal i  Lake. 
were suitable for disposal of toxic chemicals. Geologic structure, relationships of  rock for- 
mations, chemistry of plcryo sediments and asmciated brine pool, surface drainage, underground 
aquifers and soil permeability, all are relevant to the proposed disposal project. A secondary 
abjective of this study was to estimote reserves of sodium carbonate i n  the brine pool and playa 
crust to see i f  mining would be feasible with low cost backhaul from the disposal operation. 

The first phase of geological investigations was to sample foundation material i n  the 
vicinity of  experimental test plots where various applications of  chemicals were to be observed. 
Appcrent permeability was checked and depth to the water table measured. Analyses were 
made of the brine beneath the test plots. The auger dril l ing i n  the summer of 1969 showed that 
:2si i;iof~ should be located at the south end of the lake where permeability of sediments was 

iow and the water saline. More dri l l ing was done in  1970 for determining the limits of the 
brine pool as well as sampling the lake beds to a deprh of 50 feet. A total of 16 auger holes 
wer? drilled in  the summer of  1969 and 1970 (see figure 1). Lake sediments above the waier 
?able were anciyzed for salt content by the State Department of Geology and Mineral Industries 
riec~nnaissance geologic mapping was done to verify published data and a study made o f  aerial 
photographs o f  the lake to locate faul i s  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 lake playa and bordering area to be useable for 
disposcl purposes as far as geological features are concerned. The possibil iiy of chemical / - 
liquids or residues reaching usable water supplies by surface drainage or underground seepcge 

- appears remote. Low cost backhaul should mcke the deposits of Alkai i  Lake economic; however, 
the mining would be on a small scale because of limited reserves of sodi urn carbonate. No major 
probitms are evident i n  connection with disposai of wastes at Alkali Lake. 

History and prior investigations 

.. Mining claims were first f i led on Alkal i  Lake in the latter part of the 1800's by a 
Porttand firm which was interested in the boron prospects (later tests showed l i t t ie  bomn at 
P.l kal i Lake). Prior to World War I the Pearson Engineering Corp., London, England, took 
an option on the claims aiong wi th options at Searles Lake, California, because these dry - 
lakes cppaared to them as good mining prospects for soda ash. I he outbreak of war terminated 
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this project. jome sodium carbonate was mined from A lka l i  Lake in  the 1920's and sold i n  
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 o f  the Ottawa Department of Mines, Canada, visited A lka l i  Lake 
i n  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 i n  1939 
to explore the commercial possibilities of dry lakes i n  eastern Oregon. The importance of 
sodium salts for many chemical processes led to a study o f  the evaporite deposits at A lka l i  
Lake, Summer Lake, and Lake Abert by Allison and Mason i n  1947. Later, i n  1952, Bonne- 
v i l le  Power Administration funded a study by W. J. Stott, Professor o f  Chemistry at Portland 
University, to explore for evaporite layers at depths below the playa surface. This study 
also included other dry lakes i n  eastern Oregon. Chem Wastes, Inc., Portland, purchased 
the A lka l i  Lake patent i n  1967 for the purpose of storing and treating chemical wastes. The 
company also planned to re-examine the commercial value of salts i n  the playa sediments and 
i n  solution i n  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 o f  Geology and Mineral Industries. N .L. Mundorff did geologic 
mapping at Alkal i  Lake in  1947 for a thesis proiect at Oregon State College. Some mapping 
was done during the present project to supplement the earlier work. 

Geography and physiography 

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

Settlement around A lka l i  Lake consists of a highway maintenance station, service station, 
restaurant, and one or two ranches; the remainder of the property i s  Federal Range Land. In 
contrast to the desert appearance o f  the area, fresh water i s  available 50 to 200 feet below the 
ground surface. Vegetation i s  typical of the Oregon High Desert, consisting o f  sage, grease- 
wood, rabbit brush, and range grasses. The alkal i  f lat i s  barren o f  growth except for green 

- - 

patches around springs which flow year around. 

A lka l i  Lake lies within a broad lowland forty miles wide stretching from Summer Lake on 
the west to Lake Abert and A lka l i  Lake on the east. This broad depression i s  bounded by the 
Winter Ridge fault scarp at Summer Lake and the Abert fault scarp on the east side. 
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Se.~er=! Ievels  of ancient icke terraces are evident on t+e slzces ci buttes ond high creas 
testi;ting to the existence of a large fresh-waizr lake during ;he ice cis? at a time when 
the climaie was more htimid than thp preient. Grainage in  the brocd lawiand is controlled 
by cross faults, one set trending northwest and the other northeast. Siructural features i n  
the vicini iy of Alkal i  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 coursa and not a fault trace. Just west of this linear groove i s  a high area where springs - .  
sezp out at the suriace, and the accompanying growth has prevented erosion oi sediments 
by wind, - .  

The arrangement of sand dunes around the perimeter of the playa shows that winds 
prevail from the m u t h e s i  and northeast. This probably has keen the case for sevemi 
hundred years. The dunes a* the north end o f  the plcrya show the work of  varying wind 
currents as well as the prevailing winds. The varied direction of winds here are caused by 
At kcli Buttes. Auger dri l l ing disclosed that there i s  20 to 30 feet of aeoi ion deposits at the 

north aad south ends o f  the lake (see descriptions of auger borings in  appendix). Erosional 
remnants o; lake beds are evident along the west sides of the lake and to some extent on the 
e a t  shore. Mundorff (1947) concluded from his studies ihai h e  lake basin i s  a deiiation 
basin from which 20 or 30 feet of sediment has been stripped by the wind. 

Srraii grcphy < .  . 

The oldest rocks i n  the vicinity of Alkal i  Lake are tuifaceous sediments and tuffs 
expcsed along the Abert scum south of Gray's Butte. This rock unit ( Ttspn geologic map , 
Fis. 2 ) i s  cpproxirnately 1300 feet thick (Walker and Repenning, 1965). Several hundred 
fset of Miocece-Pliocene andesite and basalt flows overlie the oldest rocks. Younger lavas 
and Iccustrine beds of Pllocene age approximately 300 to 400 fe t t  thick rest on the andesite 
cnd bcsai: flows. PI iocene-PI eistocene pyrocl asti a, basalt and intehedded l cke sediments 
overlie the Pt iocene rocks. This upper unit i s  150 to 300 feet thick where zxposed west and 
ecrt of rhe lcke piaya ('vYal ker , 1963). Cinder cones and voicanic vents were also formed 
during f!iocene-Pleistocene time. Alluvium, lake sediments, wind deposits, and capping 
flows of  basalt represeni deposiiion during Pleistocene and Holoceoe time. Allison (1345) 
found rkai pumice and ash falls were deposited with the youngest sediments in northern Leks 
Counv. Test wells 18 R-1 and 5 N-1 encountered PI iocene voicanics at 170' and 130 feet 
respectivety after drii l ing through Holocene-Pleistoceoe and Pfeistocene-?I iocene sediments. 
No prcminent unconforrnities'have been recognized in  northern take County i n  the mapping 
done thus far (Wol ker, 1963). 

2hyoiite plugs, (Gray's Butte) dikestand domes intruded existing rocks &me time 
between the end of Pliocene time a d  eerly Pleistocene time. These intrusions appear t o  
occur dong  foul ts. 

Geologic structure 

Southeastern Oregon from Crater Lake to the Idaho border lies within the Basin and 
 ran^ geomorphic province and between these two locations there cre several large nortb- 
south trending tecionic depressions bounded by high sccrps of uplifted intervening fcult 
blocks (Fuller c n i  W&en, 1929). Alkaf i take and Lcke Abert are situated on the east mcrgin 
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of one of : b e  Isrge depressions; Summer Lake, Silver Lcke ,cnd Chewauccn Marsh are on 

the vtst siiis. This brcad bcsin i s  G compos;:? cpban consijiing of numerous small fault 
block unirs ~esuiting from criss-crosiing faults. The upthrown fault blocks dip to the east 
and west away from the main graben basin. Also, srnalier fault blocks within the gaben, 

:it r owoy from the cznrer suggesting that the gross structure i s  a broad faulted aniicline 
with the crest down-drcpped. The grearest displccemenis occui: a i  the margins of  the gaben 

and decrease toward the center (Donath, 1958). 

The mcin fault system, which developed in  Pliocene time, divides the region into large 
blocks separated by N 3 5 O  W and N 20° E trending fractures. The northwest-trending fauits 
die out nonhward, becoming hinge-type fauits. Displacement along the northeast-trending 

Abert fault atso decreases to the north. Later faulting on c grand scale superimposed nortb- 
south trending fractures over the earlier main fault pattern and produced the characteristic 
aasin ond Racge structure. ,The "Range Faults" (Larson, 1965) are believed to have been in i t i -  
ated in early Pleistocene time (Peterson and Mclntyre, 1969). Subordinate faulting adds to  
the complexity of  h e  structure. The structural evolution of the region relates to tensional 
stressa and adiustments to igneous activity i n  the crustal rocks (Ikeogwauni, 1355j. 

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

Folding of crustal rocks in  Lake County i s  be1 ieved to have taken place boih concurrentfy 
and followina Pi  iocene faulting , Deformation appears to have occurred after most eruptive cen- 
ters hcd been formed. The entire area was foided into low broad anticlines and jync!ines wi th 
norinwest or northeast axial trends (Peterson and Mcl  ntyre, 1969). 

Cc~r i~ la f ion  o i  deep \ ~ s i  I s  

Two deep test wells were dril led ot Alkal i  Lake by Portland University i n  1952. (see 
figure 2). The well at the south end of the playa in  sec. 18 i s  referred to as weil 18R-1 and 
the weil c t  the north end of the playa in sec. 5 i s  referred to as 5N-1. Dri l l ing was halizd in  

L 
the test wel! s when it seemed apparent that no more saline waters would be encountered. Sands 
at the top of both wells probabiy are Holocene aeolian deposits. Dirsctly beneath the aeolian 
sediments are Pf iocene-Pleistocene lake Beds (Q ts, Wai ker, 1963). Both wells ptobcbiy pene- 
trated Pt iocene volcanics ( Tba and Tob, Waiker, 1963) which contcined fresh water. Analyses 
o f  water from the welis consspond quite closely (see appendix). Based upon stratigraphic rela- 
tionships described by Walker (1963) Miocene volcanics should be found below the lake plcr/a 
at a depth o f  300 or 500 feet. Older lake beds should underlie the volcania and may possibly 
contain brackish or saline waier. Saline water was found at 12CO feet in  a weil on the ZX Ranch 
south of  Summer Lake and when the well was plugged back to 400 feet it produced fresh wcter 
(Statt, 1952). 

Correlation of  auaer holes 

A total o f  15 auger holes were drilled around the periphery of Alkal i  Lake by the Oregon 
Depcrfment of Geology and Mineral industries i n  the summer of 1969 and 1970 to obtain doio 

, 
on the brine pa01 and to define stratigraphy of lake beds to a depth of 50 feet .Generally specking, 
the holes on the outer margin of the playa encountered a csvericg of ceolian deposits to depths 

of 10 to 30 izet and beneath these .~diments,lake 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 i n  auger samples but no diatomite layers were found. Thin beds o f  peat were dr i l led i n  
the lowe; portion o f  a few holes and th in hard layers of siliceous material were common. S i l i c i -  
fied ash beds caused holes N o .  10 and 14 to be abandoned prematurely. Most o f  the samples of 
lake sediments were intermixed w i th  volcanic debris. Dunes contain a post-lacustrine pumice 
mixed w i th  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 wi th geologic interpretation and to determine limits o f  the shallow brine pool. Three 
main features can be seen from these analyses: 1) the brine ~ o o l  i s  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 i s  relat ively fresh. Evidently the playa salts and brine pool 
result from evaporation o f  these relatively fresh waters (a conclusion suggested by A l l  ison and 
Mason, 1947). Presence of arsenic i n  the deep water and concentration o f  arsenic i n  the brine 
pool confirmthis conclusion. The arsenic may i n  some way be related to  mineralization along 
the barrier fault at the south end of the lake. Metals found i n  the water sample from auger 
hole N o .  6 could also be associated w i th  this postulated fault .  I t  has been suggested, however, 
that these metall ic constituents could have come from corrosion o f  she1 I s  and cartridge brackets 
le f t  on the A i r  Corps f i r ing range. Hole N o .  6 i s  situated on the approach to the o ld target area. 

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

Soda ash reserves 

Several estimates of evaporite reserves have been made i n  past investigations o f  A l ka l i  

Lake. Most investigators agreed that sodium carbonate was the chief prospect for mining and 
that Alkal i Lake seemed to hold the largest deposit o f  this salt o f  any o f  the dry lakes i n  eastern 
Oregon (Stott, 1952). Sodium carbonate i s  a relatively rare occurrence i n  nature, being formed 
from certain spring and a lka l i  lake brines. Most sodium carbonate used today i s  made ar t i f ic ia l ly  
by the ammonia-soda proces2 (Solvay Process) for use in organic and inorganic chemicals. Sodium 
carbonate has been mined at A lka l i  Lake and sold for washing soda. One problem not mentioned 
i n  prior studies i s  the presence o f  arsenic in  the evaporite and the brine. Can i t  be easily separa- 
ted from the sodium carbonate? 

The principal salts at A l ka l i  Lake are: sodium carbonate, sodium chloride, and sodium 
sulfate. There are also smaller amounts o f  potassium sulfate, phosphate, boron, arsenic, silica, 
iodine, and fluoride intermixed w i th  the soda. The greatest concentration of salts at A l ka l i  
Lake occurs i n  the pot hole area (see figure 1). Al l ison and Mason (1947) sampled the potholes 
to a depth of 4 feet to check salt content o f  the evaporite lenses and underlying lake beds. They 
found the lenses to be 3 or 4 feet thick i n  the center of the "potholes" tapering to a few inches 
a t  the perimeter. The "potholes" range from 2 feet to 30 feet i n  diameter. The top portion o f  
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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; i t  i s  reasonable to expect a 
similar decl ine beneath the potholes. 

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

Sodium carbonate concentrated enough to extract commercially at A lka l i  Lake i s  
l imited to the upper 20 or 30 feet of the brine pool. Limits of the producible brine are assumed 
to  fall abovc! the 20,000 mc mho l ine (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 i s  assumed to  be 10% and concentration o f  sodium carbonate approxi- 
mately 8% in  the brine. Total recoverable reserves of sodium carbonate at Alkal i  Lake appear 
t o  be: 

Brine Pool 200,000 tons 

Potholes 1 00,000 tons 

Surface Crust 10,000 tons 

Total 31 0,000 tons 

lnasnuch as the average annual evaporation rate i n  Lake County i s  55 inches (Waring, 
1908), some replacement o f  sodium carbonate can be expected annually. However, mining 
operations depending on solar evaporation i n  the playas of southeastern California have failed 
even though the water source contained a much larger dissolved content than source waters at 
A lka l i  Lake (Stott, 1952). 

Summary and conclusions 

A l l  the geologic evidence suggests that Alkal i  Lake i s  a closed drainage basin. Surface 
water appears to drain from a l l  directions to the lake f lat.  Geologic structure indicates that 
regional drainage i s  south to southeast i n  the Summer Lake-Lake Abert graben. Artesian flows 
i n  wells 18R-1 and 5N-1 establish that the deep fresh-water aquifer i s  separated from shallower 
water zones by confining layers of sedimentary rock. The occurrence o f  several large fresh-water 
springs and artesian wells in  the v ic in i ty  of the lake playa show that ground water i s  moving into 
the basin; thus, liquids placed on the ground surface are not l ike ly  to escape the lake basin. 
Permeability o f  lake beds i s  generally low as seen from the auger samples; therefore, movement 
o f  fluids through them should be slowed considerably. Where wind-deposited sand occurs around 
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the playa margins, seepage of surface-applied l iquid would be rapid until lake beds were 

encountered. Some of the lake bed silt layers transmit f lu id fair ly wel l  as seen i n  the 15- 
foot hole near the Chem Waste off ice. This hole can be pumped at approximately 6 gpm of  

a lka l i  water without going dry, but the underlying clayey layers would retard vertical move- 
ment o f  fluids. Lateral seepage would be toward the brine ~ o o l .  

Geology of the A l ka l i  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 l imits o f  the brine pool. Previous mapping 
i s  used here to  relate geology to proposed disposal operations. A fault along the south lake 
margin i s  indicated by the salinity isogram as wel l  as a lineament on the aerial photograph 
o f  the playa. Springs occur in  the west half  of the playa but no surface expression o f  struc- 
ture can be identified; perhaps some north-south trending structure inf l  uences upward seepage. 

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

Use o f  the lake playa for disposal o f  chemical wastes has merit as there i s  l i t t le  danger 
o f  pol lut ing usable water supplies. The location i s  remote and land-use potential low.  Methods 
o f  disposing o f  toxic chemical wastes being tested at A lka l i  Lake by Oregon State University 
Department of Environmental Science include degradation by soil bacteria, degradation by 
photosynthesis, surface spreading di lut ion i n  conjunction w i th  bacterial degradation, and range 
brush control . Some other methods which reportedly hold promise for use at A l ka l i  Lake are 
dehydration, high temperature incineration, and chemical neutralization ut i l iz ing alkal ine 
salts contained in  the brine pool.  Chem Waste, Inc. also may ut i l ize the property for storage 
o f  chemical residues for recycl ing to  secondary uses. 

Wind erosion w i l l  be a problem i f  the lake site i s  used for disposal o f  solid waste 
residues. Sand dunes around the perimeter o f  the playa testify to the erosive force o f  the 
wind. Prevailing wind direction i s  from the southwest and northeast but cross currents also 
occur because o f  topographic obstacles. A diversity o f  dune alignments i s  evident at the 
north end of the playa on aerial photographs. Relative to the wind, odors from spread 
wastes w i l l  be noticeable f6r some distance unless methods can be devised to screen them. 
Another detrimental character o f  the site i s  the alkal ine soil which w i l l  l i ke ly  retard bac- 
terial act iv i ty .  Results of test p lot  studies w i l l  undoubtedly determine to what extent this 
i s  true. 

The State Department of Environmental Qua l i ty  i s  the licensing agency for disposal 
faci l i t ies and may place restrictions on the proposed operations or require certain monitoring 
stations. The State Engineer may, i n  conjunction wi th the Department o f  Environmental 
Qua1 ity, request test dr i l l ing and monitoring we1 Is .  Recommendations for additional work 
by the Oregon Department o f  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 f lu id 

seepage i n  the lake beds. Seismic profiles may be helpful i n  the interpretation o f  subsurface 
geology but they are not essential, especially i f  another deep test hole i s  dr i l led.  
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S t a t e  of O : ~ z o : .  

S u b l e c  t: A l k a l i  Lake 

Results of a n s l y s i s  for Alkali Lake are as follows: 

Auger hole = 12 

Pot hole - Playa 
Auger hole -% 13 

Auger hole 3 il 

Auger hoie 4 15 
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caunty ~~a;c P / 
s 3urc e Hole ;i10 1 

5 , ~ H S  Zcc3m mended max. . 

SPWLE ID, ,YO. 1 7 1 7 - 9  

I2ay  ZT?&,~TFD,  3 ~ L E P ~ O ,  bbtmornco 

Sol2 d s ,  T J ~ l a t i  ls 

C i r t o n  Di o k  6s 

J l h l i n i t y ,  Total as CaCO3 

i t rogen ,  -4moni.a 

Ag < 0.02 
t t g L 2  - - - - - - ---- - ,-. - 

J?F~~ARKS --- - --- 

-- l o  ---- 
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i 

! &?la received Jw 29, 1970 mu imxz, Cbcmisk 

w y s i s  rsauestad Sodium and Potassicm 

I 
r 
! 

Lab. lia. &un*l!.s Yarhsd i I Rasults of Analysis I Bamsxks 



STATE DEPA~TMENT OF GEOLOGY 
AND M~NERAL INDUSTR~ES 

1009 FTATt OFFfCX SUILDlM4 

PQRTLAND 1. O R E G O N  

zalysis ~squaated Laac.dole S ~ E S  and Potassiun 

SE& See U, 3=, 22E Lake Cs 
n n n n 
R e s# b 

I 
I* n A n 

, n n n n 
n I) u n 1 

I 

..- 

S Car Ses 18, m, 2373 Lake Co 
I* w w I 

n I) a e 
II ts n I) 

I t  m 1 I) 

w n fs s 

I hb. 2%. - la  w k d  1 Rasults of M y s i a  

m 3 ~ a  Sec 1, 3@S, 22E Lake Ce 
n u I) n 
n w n n 

~marxs 

s;v$~E$ Sec 4, m, 232 Lake Ca 
a n IY n 
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A V. JACXSCN. 0.0. 
R d n r  
f o n c r  Grow 

'SATPICf K. RCSE. M.D. 
V ' !  ?maidant 
M l r d  

C3NWD N. . k C 3 P I N E L L ,  
h n d  V;cr halaant 
Pcnrrnd 

EDWAPO kc. ANOERSON 
&0m8 

& BRANOT BARlEL.5. M O .  
k a f a r d  

JOSEPH E. BURNS 
Mwniston 

W L E S  S. CLHPSELL, M.O. 
hirm 

ROIIERT I .  OPUG%ii(TY, M.O. 
bornon 

' dWMO PQEJS, .H.D. 
Purrnd 
S.cnrarv and 
Snr i h a ~ l h  Oifi-r 

M r .  Vernon C. Newton, Jr. 
Petrof.eun Engineer 
State of Oregon 
Departaent  o f  Geology and 
Minerd. Inciustr ies  
1069 Sta te  Office Bui ld ing  
Port land,  Oregon 

PORTLAND, OREGON O 97207 

Dear M r .  Newton: 

Below p lease  find the  r e s u l t s  of  t h e  s o i l  ?H d e t e - m i ~ a t i o n s  perforned 
by this l abo ra to ry .  

4 

The s o i l  samples were rece ived  on 19 Fay 1970 and t h e  d e t e r n i n z t i o n s  
completed on 25 h!ay 1970. 

Degth i n  Feet  

1 
2 
3 
4 

Olav l.ieri.10 
Chief Chemist 
Occu?ational Hea l th  Sec t ion  

pR Detz-mination 

lo. 61 
19 -79 
11.03 
11,25 
u -08 
U. 27 
11 ,18 
11.42 
10.89 
U -06 
10.51 
10 59 
10.28 
10.59 
10 .og 
10.l9 



TIOCATIG?I 3i4 S~V$ Sec 5 T3GS R 23E A L m L ! E  @20' Toga 

C ~ N G  R S C ~ I ~ J  &inch set a t  129 ' 
4 

Sand ar,d s i l t  with scco coarse g r a i n s ,  

Brm ~ i l t y  clay vith s o ~ e  czlic5e. 

Sand, f i n e  gra insd ,  silLeecxs, 

C l a j  and silt,  gray, 

Sand, fine grained, ~ r i t h  clay and silt. 

S i l t  with fine s ~ n d .  

Tdf, fice s a r . 6 ~ ~  r z y  silt7 ~ i t h  s c r ~  
d r i l l e d  cp Eh::ci.ite. 

Tuff, r h y o l i t i c ,  gray, 

Tuff, sari$-, ggren,  ~ L t h  roucded siliceous 
gra ins .  and o~alizc n a  t e r i a1 ,  

k f f ,  s a n e ,  red 7rLtk zycll+,ic 2nd c p l i n e  
mate r i a l .  

Tuff, 2s above with F W . ~ Z ~ G U S  material, 
wa t n r  bear ing ,  



. . 
M C Q I ~ I  SFtSS-,' Sec 1C T 3 E  2 23E ATJ-JTLQE L22Gt To70 

DATE D F U U D  1352 D P J T ~  r; tooksber~j -Eobinsoc  

C X S ~ G  =corn %inch set 2% U1 with  6-inck h o l e  t o  tot ,al  depth. 

Thickness Description of &!aterial 

Y3U?!G ALLL~TILY: 

UC! Silt and c7iay x i t h  sand, cal ichf? strczks, 
lavz r o c k  seooles, s i l k - o c  slr,ter an6 
f i n e  volcar,ic ash,  uray and b r m ,  

Sand silty, Zrziy, f i n e  t o  neuun grained. 

Silt, ash;:, grajr. 

Rhg'olite and rkjolitic ?,ufr". 

A ~ e e s i t e  (?)  , lava rock.  

Tuffa, A;ith sme th ln 5 a z a l t  rock included 
and ~ u c h  ?.:;?line s i l i c a .  



ALKALI LAlG ";ZU - LOSS 

Bonne-ril le Pmor A h  conducted a sturiy o f  th9 s a l i n e  d q a s i t s  o f  AX-alE. 

Lzke in 1952. The p ro jec t  was under t h e  s ~ p e r v i s i o n  of t he  3 5 - e r s i t y  of 

Por",land. T10 holss  yere d r i l l e d  3n Ecie 7av~I-;it7,ey h a d  at A l k a l i  Lake; 

07.e 270'  dee? a t  t h o  sou th  end of tk? ? l a p ,  and or.e 'ASr d ? ~ ?  a5 the nor th  

end of the p k j a .  The soutnorn moil flowed a t  a r a t e  of 30 ga'hns ?er 

zizuts and the northern w e l l  flowed a t  a r a t e  of  150 g a y o n s  p e r  minute, 

Scae of the sanplos from t h e  south pnd w n l l  were s k ~ C . 4  b;r tiic 3ept of 

C.+~lag- j  and ; . i ixeral  Ind and a ? r P  fnund  t o  be: 

LL ? 4 5  - 175' Andesi te. 

- 175 - 185' $ a ~ ? l s s  too S~C?:T 

53 205 - 213' Class shards. 

60 210 - 219' Cl iv ine  basalt .  

56 219 - 230' Basalt .  

73 230 - 2h5' Basalt,  Srmriisk red, sltercd.  

R.S. ?Jason file, k;l=:;st 9 ,  1952 



BOLZ 110. 1 DATE J u l y  29, 1969 

='E:i.4TI CPI YfATE2 TATEL s:.l helm scrf ace 

Alkali S i l t z  a h i t i s h  tar?, fr5able, calcareous* 
' 

w i t h  zany very f i n e  angular frap-ents of' black 

S i l t y  Clay, ~ e d i ~ z i  ggra:ri,sh green, s t i c e  tritb 
abundant, sr.all angular fr.a-7.l-nts of black mizsral  
o r  rock ( v o l e a ~ i c  ~ e b r i s ) ,  calcareous.% 

As above described. 

Plastic Clay, izedilm - dark greenish k r m  with 
scat tered m a l l  angular frar.ents of Slack mineral  
o r  rock (TTolcanic ~ e b r i s )  , calcareous .% 

A s  abc-re desc,r'LSed, with -thin layers of hard pan at 
1 3  - 16' and Id - 20'. 

Plas t i c  C h k ,  d a ~ k  gra-~Lsh S r m  mtfi scattered sorall 
a n g ~ l a r  b lack  f rap .en t s  o f  miceral o r  rock (Volcanic\ 
~ e b r i s ) ,  s l i g h t l y  c a l ~ a r e o u s ~ %  

* Effervescence i n  d i l ~ t s  ky.lroc:?lwis ac id  i s  described a s  being 
c s l ca reous  hmever, nany of t h e  carbonates effer7:eszs i n  acid 
including the evaporite ninerals trona and na t rcn ,  



DESCRI?TIC?I S OF AUG= SALPUS 

HOLE INO. 2 DATE July 31, 1965, 

LEATICN In  the vi_cini ty  of Test P l a t  #1 

EI,ZJATI CII WATER LETEL 

C ? ? E . 3  C. E i c h a n  DESCRI?TIC):IS 9Y V ,  Xewton 

A l k z l i  Silt, grayish tan, ver l  fine, clayey n i t h  
many very = a l l  angu la r  I " r a ~ c r . t s  of b h c k  minera l  
o r  rock  ( l ~ o l c a n i c  ~ebris) , ef fervoscas i n  C h t e  HCL, 

3 - 6 1  A l k l i  S i l t ,  brownish gray, as ahuotre. 

6 - 9.' -- Silt, nhi t i sh  gray, f i ne ,  friable, w i t 3  scatter~d 
mall angular f r a g - c n t s  of black mineral  o r  rock 
(vo lcan ic  ~ e h r i s )  , ef fervcsces i n  d i lu5 .s  HCL. 

Si l ty  Clay ,  seciiun gray, n i t h  s c a t t e r e d  very sail - 
zngular fragments of black nb,cr31 o r  rock (~olcanic 
~sbris), strongly e f f a s r a s c e n t  Lrl dilute HCL. 

Silty Clay, medim g e e d &  gray, as above, vith 
thin hard strpaks of  evaporite, 

Clay, - xediuzz g reen l sn   gay niLth scattered v e r ~  fine 
angu la r  f r z p e n t s  of b lack  mineral o r  rock (Volcanic 
Debris), effervesces i n  d i lu t e  ECL. 

Eea-sr Clay, medim - dark greonis'n gray .r;i',h scatter- 
ed fine f r a p e n t s  of b lack  nir?er=i  o r  rock  ('lolca?ic 
~ 5 ' o r i z )  , ef ferve tccs in c l i l - ~ t a  !iCL, 

Clayey Si., mc2i t~i  gray, veFJ Zinc, f i r z ,  with scull. 
angular  f r a L n e n t s  above described, effe,r;ssces i n  
d i l u t ~  ECL. Thin "3rd lay-lr a t  25'. 



ALKALI u-a 

HCiLENO. 2 TIATE 

LCCATICPI 

ELFJATICPI YIATEB LEVEL . 
D A X I  Lm DESCRXPTiG?lS BY 

Sample Depth Desc r ip t ion  of lla t e r i a l  

27 - 30' No recovery. 

Eeavy Clay, dark grayish b r m ,  ef lervesces in 
dilute ECi. 

Heavy Clay, dark b r m ,  organic (?)', slightly 
ef.lervescent in dilute HCL. 



LCChTIC3 I n  L3e V i c i n i t y  of Test Sits 

I Z E 7 A l " m I  W A T ~  LwL 20' frcm ths  ;rot122 sl;lrt'zce 

Sznple Depth 

o -. 361 The o r i g i n a l  4'' hand auger h o l e  7as deepened 
to 36 on 7-31-69. it hard pan -as encoantered 
a t  20' and c a n t i n u 4  t o  a?pr&r,ately 21i1. Ths 
lmer p o r t i o n  o f  t5s'  hole  consisted. of a heavy, 
plast ic ,  greenish gray Clay. 

(See '!later Analysis by Sta te  Eea l th  Lab) 



: - % .  , , r ~ z l c l l  - -  - 25  l o s t ,  s~;slezent 
lade 1-7&-7? j 

HOLE 110. L D , I ~  Aug.st  1, 1969 

LE~ITIO;;~ 5',7* S Z ~  Sec 6, T 33 S,. R 22E Lake County 

U,&A TIG~: ll!LTm LEVEL ~t Surface - ~lmsci  day a f t a r  
lt vas a a l l ~ d ,  

D ~ ~ L L E R  C. F i c h a n  , DE.SCRIFTIO::s BY V.C. ?k;vton 

Descr ip t icn  o f  Fa ter ia l  

Sand a d  Silt; tan zolor, fine grain&, 
consists of volcv l ic  dshris .  

Fine S i l t 7  Sad; rndalla gray, loose, 
wicksand, ' k t e r  m s  encou~tered at 6 feet, 
Sand consists of v o l c d c  debris. 



Clsycy. Sllt; ~ i h i t i c h  p a y  ~ t h  occasicnz!, valc ---- 
f ra~ i . i en t s .  Strong ef fer~yescencc in dF1. HCL. 

Tutf~cao::s Sac.?,; l i g ! ~ t  gray, fine g ra in ,  consists -_ - -- 
of al;c;uiar ~ ' e l d s p s r  and s u ' c a c c ~ l a r  ~ a i r . ~  of 
basalt ar.5 *rolcar,ic g l a s s ,  !!od?:-ate ef ferv. i n  IiC1. 

A S  Above exce;~t  or;ly s l i g h t l y  eff~r.7. i n  E s l ,  

Clayey X i 1 . t ;  ;;hitish g r a y  z l th  scattered p i e c e s  of -- -- 
volcar , ic  t;;tcrial. S-Lrong ef fe rv  I n  d i l  31, 

As - kbotrc ~ ~ c c p t  moderatsly e f f e v  i n  d i l  ECL, 

Taffacsocn S 2 ~ d ;  t2.n color ,  f lns -zedi~zz  gra in,  
cczs is t ins  of f e l d s p ~  and fra5~crit .s  of basalt 
and volcenic glass. 

(!lay, ~rhi t ic ' r .  ;gray, p l a s t i c ,  occas lcnal  pieces of -- 
vo lczn ic  r:!:;t;cri:~l. F a i r  ef f e n  ir! Cil YCI. 

Tuff,;ceo;*.-, S;:r.cl; l i g h t  .gray, silt;., r?d. grz in ,  ' 

=,v;iC;- s c a t t c r s d  pieces of basalt and volcarLc 
glass. ?to cffervcscence i n  dil I!Cl, 

C l a y ;  ----. crca:!i:h gray, plastic, ~.f.thoccasLon.2L pieces  
of volc2r.F:: r.atc:-izl. Slight e?fz-,.tr i n  lil XC1, 

n -. lufl^;.cec.cr ?.1:1d; v;;-,il;is:? Erzy, r l ne ,  ~ilcL:.~, v;iLl -. ---- 
c c s t  tczec:l p i  cccs  of tl.t.,?lt ar.C - ~ ~ 1 ~ ~ ~ . l c  ~ l a s s .  
t!odcr;:t.c - st:-o:;; c<Tcr;- i:1 ':-; ..*-a 



Tuffacesus Sap-$; light gray, fine, coxposed of  
f e l d s ? z r ,  b a s a l t  and g l a s s  fragnents. 

Clny; l i g h t  gray, plastic -,-iiLki occasionzl pieces -- 
of vslcznic c a t c r i a l .  S i i g h t  e f f e r ~  i n  di2 HC1. 

Cl.aye;: Silt; l i ~ h t  grz;r, seai-plzstic, wtth fine ---. 
p15ci.s of f ' c l d s p r  ar,d basalt scattered tbzcugh- 
out, ! !oderzt.ely ei'ferv in d i l  IiC1, 

Tuffzceoils Sari?-; S i l t .  1;cht gray, consisting of ---> 
f e l d z p r  ar,a vo ican iz  dzbrls. 

CIaye:i Silt- l i g h t  greenish Gray, -xi*. scattered ' 
f ra~~ . - t - : t t s  of f e l d s p z r  ar,d basalt. Ecdcrately 

Clayey S;:nd; l i g h t  g r a y  scattared fra.:cnts 
--a 

of f e l S s p a r  a?.:! basa l t .  Ilod~ratel:; cffe-rv in KC:, 

Tuf f ~ c  toss Sil';. S22?- ccdLun gray, Cine, czr.sis+- . - - -- - -.- -' 
ing of i'el:!s?sr 2r.d b5~215. F a i r  c f fe rv  i n  d i l  I i C I ,  



~ I O L Z  NO. 6 DA T.2 August 21, 7,970 

LXi',TICI:I S E ~  S E ~  Sec U, T 3CE, R 223 W e  County 

DPJLU22 30n Baqgs DESCilIPTICXS BY V.C. 3errt4n 

S ~ m l e  Depth Desc r ip t ion  of l!aterial 

S i l t y  Clay; h i c a s h  gray, semi-plastic. Xodurate 
effervesence i n  dl. X1, 

3 - 61 Fine S a n e  S i l t ;  whitish gray, ccntains f ine  
subanguh grains of' feldspar and basal+,. Moderate 
effervescence in dil, EC1, 

6 - 9 ' .  As Above. 

9-12' As Above. 

12 - 15' Silty Clay; l i znt  tan color, smi-plaatic, cantains 
fine subangular fragments of  feldspar and basalt, 
Pair efr'emscence in d i l ,  HC1, 

As Above; moderate effmvesence in dil. HC1, 
Sample appears to' contain a f a i r  percentage of 
evaporite. 

21 - 2L' Silt,- C l a  ; light g r s e ~ z h  gray, piastic.  Fair 
e remescence in  d i l .  XC1, + 

2b - 27' CZay; creazs c o h ,  plast ic ,  contains scattarad 
f ine  fragments of s u b a n g k  basalt, Fais ef f e m z c -  
ence i n  d i l ,  H C I .  

t 

Silty Clay; dark groenish gray, plastic, contains 
f ine  subangular pieces of basalt .  lioderata to s t r o r g  
efferrescenca i n  dil. HC1. Appears to contain a fair 
percentage of evaporite. 



L~) ,TIc ; ;  South a Cor Sec 20, T j C 5 ,  R 23E Laice County 

0 - 3 '  Fice Silty Sand; l igh t  '+an color, cwposed of 
feldspar, basal t  and volcanic glass. Fa ir  effen-  
escence in d i l .  EC1, 

As Above; appears +Yd contain a fair percenbge of 
evaporite. Uoderate eff~rrsscsnce in &l. HC~.' 

No Recovery. 

Fine Sandy Silt; 'light tan color, contains fragments 
as above. Yoaerate effe.-srescence i n  dil EC1, 

Fir.e Silty Sand; l ight  tan color, fefdspathic 
rri,~h Tine f r a ~ e n t a  of suSan@ar basalt .  Uobtrata 
effervescence in dil, ECI. 

I 

Fine Sandy Silt; l i g h t  tan cohr, contains fins to 
nedim size fragslenta of feldspar and basalt, Fair 
eifervescence in el, XI. 

No Recovery. 

Clayey Sand; U g h t  gray, fine feldspatihic, cantafna 
scat+&rad pisces of basa l t .  Stror!! effervescence in 
dil. SC1, 



IIOL': EIO. 7 DAE August 21, 19 70 

LCC A TI ON - 
Z,DIA TI051 . WATm LEVEL 

S a ~ p l e  Death 

a& greenish gray, contains 
of  basal t  and feldspar. 

Amears to contain a fair percsntage .of - evaporite, 
Strong e f f e m s c e n c e  in d i l .  EC1. 

I 

36 -. 39 ' Clayey Sand; dark g r e n i s h  g r a j r ,  fins ta mdium 
grain, composed of feldspar aiid baaait ,  s s e  f ine  
fragnrents of cinrabar, Strong aZfemscsnca in 
dil HC1, 

Silty Sand; dark greenish gray, f ine  t;, medium, 
fe idqathic  and c o n t a i n s  fragnents of basalt, 
occasional fine piece  of cimbar. Strop4 effmes-  
cenca in dil HC1, 

Clay; grsenish gray, s o f t ,  cmbins grains of 
r'blldspar and basalt. Yobr?rta effemescencr, in 
dil. HC1. 

Silty C l a y ;  greenish gray, contains sparsely 
scattared f ine framents of basalt.  Yoderata 
effervescence in a. E C L  

s i l ty  Clay; greenish m y ,  c o c t a i n s  sass T i n s  
grains of feldjpar and basalt, X e e a m  to contain 
a fa- peresntage of e ~ a p o r i t a .  Strong effervesc- 
ence i n  d i l .  HC1. 



I !OE $10. 8 D A E  A u g u s t  21, 1970 

LOCATICE: corner of Sec 10, T 3=, R 2 3 3  U s  county 

S.x?le  C e ? t h  Description of Z a t e r i a i  

Fine Sand; w n i t i s h  gray, f e ~ p a t i c  xith fhe 
subangular pieces or" basa l t ,  Yodmate effemacence 

3 - 61 Ckyey S i l t ;  ~ h i t i ~ h ' g a y ,  contains scattered fizc 
f r a . j e n f b  of basalt .  Uodarate to strong effmeac- 
ence in dl. HC1. 

6 - 9 9  FLne Sandy S i l t ;  ~MtLsh  gray, c o a t a i n ~  fire fragzsrrts 
of  basa l t ,  %oderate to strong e2fen%sccncs in di7 

9 - 12' Cbyey Silt; creaor cdor ,  contains a fsrr acatbred  
pieces of feldspar and oaealt .  Clayey material +a 
Alkali Lake seabents .results f rm devitrificaticz 
of volcanic glass and alteration of fzldspar. 
Xodsrate effsrrescesca in d i l ,  XC1, 

As Above; moderate to sL-ong e f f ~ r ~ s s c t n c a  in dil, 
HCI.  

-43 Above; Fa- i  eff&rvuscencs in dil HCI. 

A 3  Above, 

Si l ty  Clay; light c a y ,  plas t ic ,  conta ins  scattsred 
f i n e  grains of basal t ,  $10 effenoscenca i n  'dil tZl. 

Silty C l a x ;  U g h t  tan, contaim scattered f i n a  
grains of feldspar and basalt. St rong  effertescenes 
in dl, HC1, 



r iou NO. 8 August 21, 1970 

LXATICX 

, L 5 - b a '  

Ira - 51' 
. . 

Clayey Silt; medium gray, c a n t a h a  fine fragaents 
af baaalt,  bloderate to a'krong afferrasceace in dil. 
HC1. I 

No Recovery. 

No Recovery. 

Clayq Silt; whitish pay ,  p l a s t i c ,  con+~Lis  fins 
pieces of b a m l t .  Moderate e f f m s c e n c e  i n  d i l ,  HC1, 

Clay- Sand; dark gr-a, fice, hose, f e l Q p a a c ,  
contains fine piscts of basalt, j10dezsta effar~e~cmce 
in d i l .  HC1, 



rioE NO. 9 D A ~  A U ~ ~ J S ~  21, 1970 

LOCAT1O;d l~dli N E ~  Sec 1, T 295,. R 22X Lake County 

CPJLLE? Don Bsgg3 DESCilIPTICZS BY V .C. N- 

Descript ion of t : a t e r i ~ l  

Fine Sandy Silt; cr& color, canbins  fina 
I fragments of basalt and feldspar, Xoderate to 

strong effervescence in d i l ,  

A s  Above, 

As Above, 

Silty Sand; l i g h t  gray, fine feldspathic, conbins 
f i n e  subangular f r a p e n t a  of basalt ,  Yoderate 
effervescence in d i l ,  HCl. 

Silty Sand; gragiah gieen, a&= to fine grain, 
f e ldqath ic  and contains small fragzents of baaait  
and sane crystals of evaporita, Strong effervescence 
in Oil, HC1. 

As Above. 

CLayey S i l t ;  grayish green, a d - p 7 a a t i c ,  conkina 
scattered s m a l l  p i ece s  of basalt  and fine uf 
feldspar, Sample appears to con-ttf n a f a i r  percentage 
of evaporite. Strorig effemescence in dil. HCl, 

As Above. 

As Above. 

As Above. 



H O L E N O .  9 -- DA E August 21, 1370 

EL~J,I T I ~ I  YIAT!!T~ LEVEL 

SanQ Silt; greeni& b r m ,  semi-plastic, fine, 
contains altered grains of feldspar. Sample appears 
t o  contain a fair percentage af evaporite. S t r q  
effervescence in d i l ,  ECI. 

I 

S i l t y  Cby; greenish bram, p las t i c ,  conbins £Lye 
subangular p i eces  of basalt ,  Moderate effertescence 

Clayey S i l t ;  b r d s h  gray, plas t ic ,  con*ains fine 
pieces oi basalt and feldspar. kderata t o  atrong 

S i l t y  C ; gr~enish  gray, noderate efferrescmce 
d l .  



HOLE NO. 10 DATE august 21, 1370 

LEATIO;J S H ~  N E ~  Sec &, T 29S, R 23E Lake County 

S)FJLT~; Con Baggs DESCKI1TIC:S BY V*C- ?kvrixn 

Fine sand; light gray, loose, cons i s t s  of 
subany iar  fragnenta of basalt, feldspar and 
volcanic glass, Moderate effervescence in dil, 
HC1, 

1 

Fine Silty Sand; light tan, ccmposed as &me, 
few pieces of reddish zeolite.  Moderate to sL-om - 
effervescence in d i l ,  HC1, 

As Above. 

As Above. 

Fine Sand; l i g h t  gray, f e l d a ~ a t h i c  ~ t h  scattered 
ma3. subangular fragments oZ basalt. Strong effucp- 
escenca in d i i ,  EC1, 

. .- 

No Recovery. 

Fine Sand; as above. 

As Above. 

As Above. 

As Above. 

No Recovery. 

Fine Sand; as above. 



I I O U  NO. 10 

Fine Sand; as above, W t  gray color. Color 
change may be due to ,lass basa l t i c  material. 

Hit hard lay2r - c a ~ e l ? .  Could not d r i l l  any 
deeper ~ t h  auger. 



IIOLE NO, '3 

L03ATIa1 Sec 18, T30S, R 22E 

0 - 6' clay Silt; tan color, tuffacaaus, containa 
angular fragmentrs of valcaxic glass acd basalt. 
Slight eff srrescenca in dihta EC1, 

I 
S i l t y  Cla l i g h t  green, Wfacwus,  contains 
+; vo canic debris as abcoe, Slightly e Z f m e e c d r  

ClaySilt; xhi t i sh  gray, tuffaceas, contains 
fine angular f ragnenh of basalt and white as'& 

No sample recover&. 

Clay Silt; gar, tuffaceas, contains volcaadc 
debris as abwe* Strong dfar~escence. 

2 1  - 241 'clay Silt; as &we. Fai r  dfemescance. 

24 - 27' clay; brcuniah green, plastic, tuffacecrus, 
volcamc debris as above. 

27 - 30' C h 7 ;  bruwni3h green as abmc. S t r o n g  eii-mescenca. 

% 

Effar~escame in dilute E l  used to iniicate amount a f  
evaporita in samples. 



HOLD, NO. 12 DA1Z January21, 1971 

LCCATIOX NR* See 12, T 303, R 22E 

Silt7 Sand; buff color, tru'facsoun, contains 
very r'ina fragaent8 of fsldspar, qoar tz ,  d 
basalt. m o n g  in U t e  HCL 

Clay S i l t ;  l i g h t  gra7, plas t i c ,  =f aceoas, 
contain8 volcanic debrfs as abme. Fair effer- 

- Clay Silt; l igfrt gag ,  tuf,Ps ems, contains fine 
fngments of ~ 0 1 c d . c  debris above* Fair effsr- 

S i l t 7  C137; l i gh t  gray, tuffaceas,  contains 
abwe volcanic dsbris- Strcrg effervescence. 

Cky. Silt; light g a y ,  tuffacams, contains 
very fine f r a w n t a  of basalt, Fair ez'femescenca, 

15 - 187 No recmery of saq le  (;rater s a t m a t 4  zone). 

Mtta. 

27 - 30' %; l i g f i t  greenish g a y ,  plastic, tuffacsous, 
contains v'olcanic debri~ as before. Stmng 

% eff emescesce. 

Eff enescsnca in dilnte HC1 used to i~dfcste ammnt O f  
evaporite in samples. 



S i l t y  Sand; l igh t  gray, very fice, contaizls 
~ o l c a n i c  debr'is. 

Silt; dzrk grzerrisn g r q .  

12 - 24' C l q ;  b h s h  green, plastic, tuffacems, 
conA&os very fi3e f rapents  of volcarric 
debris. F a i r  effenescence. 

Efiarreacsnce 13 dihta E C 1  used to i a c a t s  amount of 
maporits in a q h .  



DESCitli-"IlOti.'; 07 J!L;Ci:I! S,'::.!?LTCS 
( F a r  huger) 

IroLe rro. It' 

0 - 3 8  c 4  Si l t ;  Ught gay. 

Chy; grafiah Daen graenisn b m ,  scme 
peak in lcrer s e c t i a b  

V i t l i c  Tnff ; ,garish xiA,te,. ver7 bard, S w  
wera saint just abm? the tuff but no ntw s q l a  
co7.1l.d 'be obWn&. 

rlth t;?e hand auger stagmd at the tali 
as it was tm hard ta penabrate. 

E f f m & c e  in dilute E l  used to izd3rats a m ~ n n t  of 
maparite in s q l a s .  



HJJX NO. 15 DA 13 3anau-y 22, 1971 

0 - 3 '  S i l t j  Smd; l i g h t  p a y i s 3  tan, t . ; t3 iac~s ,  
contaim fa&-, qaartz and b a s a l t  I'rapents. 
Fair to strong effarrescenca in d i l u t e  EL, 

S i l e  Sand; m &me, Caae volcanic glass h e ,  

Cb7 Silt; l ight  gray, tuff acema, cantaim very 
fine p a r t i c l e s  or' oolcarrie dabris. Pa i r  effezc 
veac&cer 

Silt 3 medirtla m y ,  tur"fa-8, ccmtailrlng f aid- - mar, quartz and basalt frapentar.Fdr to strccg . 
, - 

~ ~ ~ S T I ~ B S C ~ I I C B .  

SilQ Saod; l ight  b m ,  7- ,fine, ccntains 
g r a b  ox' f aldspar, quartz, basal t  ax4 w h i t 8  
ash, F a i r  to atrocg eff er~escrn.ee, 

SI2.t; Uqht g a y ,  clayey, F a r  to atrung - 
eff eroescenca. 

- .  

s; l i g h t  gay, clayey, tuffzc~xla, as abcpe. 

S i l t ;  as a'owe* - 
No a q l a  rtcwtred, 

Ho sample recmerad. 



IIOJdE NO. If; 

E I , ~ V A  TI GI FIATlR LEVEL 

C l a y  S i l t ;  Xght tu-frcecu. F&r 
erL ~ e s c t n c e ,  

Efmascence in &hte El used to i a c a t a  apomt cf 
aapori ta  in samples. 



De2artzent of  Geology and 
?.liner21 I z d ~ s i r i e s  

Auc~st  8,  1972 

This  sup?lenent  >as  Seen r e g - l r e d  f o r  the puTosa  of  inco- ora at ins 

datz develcned sfter prtb1ishir.g 0 5  ',>e ini5lz . l  r e 2 o r t  i~ 1971. Seve ra l  

more auger  >ales hz-?e Seen d r i l l e d  and che3ics.l t e s t s  cade of  f l u i d s  and 

s o i l  s aap le s .  ?::ellre ait;.r holes  ::$re cased v52h 3" g l a s t i c  p ipe  t o  be 

used is xozi  t o r  :101es f o r  ,iz:er-tz'de riexsurenents 221 c:??.nces i n  chenical 

c o n p s i t i o n  of  t h s  3r i r .s  o o l .  Tie gcoiogic  mp ::as e n l n g e d  and t5en \ 

hr .d  colored.  3e-mrz l  o f  t he  c 3 a r t s  and f t p r e s  o t::e ori;inal r e?o r t  

hz~re  been r,o?.i_'ied ta inc lude  r e c e n t  inforrm.klon. 

Tie  fo l lo~F- . ;  coi.:ze?,ts on annlyses , e o i o  z r3  tgdrolo,y, t oge the r  

with r e c o z n e : : 5 ~ l i o ~ s  shoule  jc use fu l  i f  2d2.i t i o n a l  i z - ~ e s  t i , s a t i ons  are 

.uricle~tz!!en rela2;L-~e t o  d is?osnl  ~f chen ica l  :.iastes 2 t  Ali.,ali W<e. 

Anal-;s-s - C t e z i c ~ i  z m l : r ~ e s  ;;ere -run on s;:zslos f-3; the Tour new auger -"_ 

h o l e s  d r i lLed  or2 the +.-jz. Tests  !;/ere made t o  2 e t e n i n e  zzour t  o f  sodiurn 

azd :otessiw. Ln t h e  to? k2'  0 1  sediae? ts .  r7esults o f  i n f i l t r a t i o n  tests 

aade 37 OSV a r a  sttacbied. T ~ e y  shot; the  F n f l l t r z t l s n  r a t e  of  v a t e r  i n t o  

t p i c ? l  s o i l  fro: A 1 1 ; 2 1 1  >.ke nezz the  : . i e t a lLur~ lca i  T l z t  S i t e  to  be 

-03'' 2 e r  hour ;u.,i-t-r an i n l t l a l  head o f  5 incbea. 3escri?tio;.l.s o f  soils 

i n  norther: - 2 L . x  C O U T . ~ ~ .  -37 t k e  U. 3. S o i l  Co~-ser-i,?5lo:: Ssr-nlce are a l s o  

inclu<ed.  The ~ o - ~ 2 3 3 i l i %  o f  % , ~ i c a l  s o i l s  i n  t3.e a r e s  z r e  desc r i j ed  

14 t e s t  h c l o s  tliis >-st yea r  t3 es';.blish a t a s k  f o r  co ; -~z r i sons  vLth 



Geology - The geology of  the northern Lake County w a s  discussed i n  the 

o r ig ina l  repor t  and not  a g rea t  deal  more can be s a id  except t o  mention 

the  proainent lake t e r races  which describe a t  l e a s t  t h e e  main periods 

of  moist climate when the  lake l e v e l  was s t a t i c  long enough f o r  waves 

to c u t  benches on the  s t eep  slopes around AlkaU Ldce. No o f f s e t t i ng  

vas noted i n  the te r races  so  i t  is unlikely t ha t  much f a u l t  displacement 

has occurred i n  the  pa s t  20,000 years. 

Auger holes l!os. 10, 14, and 20 bottomed i n  a hard s i l i c i o u s  layer 

or ig ina l ly  described as  volcanic ash o r  t u f f ,  After reviewing the s q l e  

descr ipt ions  of deep wells 5N-1 and 189-1 i t  appears likely that the hard 

l aye r s  were lenses  of lime-cerented f i ne  gravel, No ash o r  tuff  should 

have been reached u n t i l  a depth of 90' o r  more. 

Eydmlom - The regional  drainlge appears to be south t o  southeast but 

more s t ud i e s  arc needed to subs tan t ia te  this. ~ n d t h e r  deep t e s t  hole 

should be d r i l l e d  near the  playa and water pressures measured, I f  f au l t -  
I 

ing does not p r ~ v c n t  migration of grotlndwater froa the Alkali Lake Basin, 

t he  undergrotmd waters would likely move very slowly t o  Lake Abert Basin. 
a 

(Tests, 1W1, show Abcrt Iake water contains 67,0(?0 p p  dissolved solids, 

however, deep aq*d fe r s  are probably fresh i n  the Abert Easin) Hydrologic 
' 

s tud i e s  should be made of  the springs and deep wells i n  the v ic in i t y  of 

Alkali Lake t o  deternine g,roundwater ~ovenent .  

Recornendstions - The s tud i e s  conducted a t  Alkdi Iake have f ielded t3e 

i n foma t ion  s o u ~ h t  except perhaps f o r  hydrologic data. Additional measure- 

ments of water l eve l s  i n  monitor holes and springs ~ h o u l d  be made and 

a deep t e s t  hole drilled p r i o r  to  granting permission t o  dispose of 

chemical wzstes a t  the pr r sen t  s i t e .  



Chemical wastes should be p h c e d  so  they will not migrate t o  the 

shallow water u n d e r  the playa. If  such a condition existed,  the  disposal 

would not  be under control. kcinfall in northern Lake County is reported 

to be appro-tcly 12 inches per  year  and evaporation 40 inches p e r  year 

so there is a d e f i c i t  of  moisture in the soil. Tests by OSU disclosed 

' that i t  took 6 i=ches or  more of flooding to drive moisture below 18 inches 

in the so i l .  Tnerefore, disposal of f l u i d  wastes on the mar- of Alkali 

Playa and a t  an elevation of  10 o r  more f e e t  above the highest water level 

should prove safe. Disposal locat ions  south and e a s t  of Alkali Lake above 

e levat ion 4,1300 f e e t  and i n  sedimants of the QTs rock unit would give 

an added measure of safety.  These locat ions  are outside of the  property 

now held by Mr. Hunt. It nay be appropriate t o  consider the playa i n  trade 

f o r  lands m d e r l a i n  by the  QTs rock unit bordering Alkali Lake Basin. 

One las t  consideration i n  preparation of the  area fo r  disposal 

operations and the monitoring system is the e s t a b l i s k ~ e n t  of elevations. 

P No topographic mapping of any d e t a i l  has been done i n  the vicinity of  

AYLali Lake and t h i s  s o r t  of control  is e s sen t i a l  t o  development of the 

site. All springs, wells and f a c i l i t i e s  should be accurately located. 

Additional Ee f erence : 

Trouger, F.D., 1950, Basic Grow-d-water Data in Lake County: U.S. Geological 
S w e y  Open E l e  Eaport. 
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GREAT BASIX. 

A n a l ~ s c s  01 1cu1ci.s i t i  Chccruucan Ca.j i t t ,  Orcg. 

I. r t~c~v .u~ : . - : i  I:.vr.r, 3 v c r . 1 ~ ~  0137 COUI~OS~LL '  D : I . ~ ~ ; . J c . ~  by V,m Winkle, r c J \ ~ c u d  t o  

Analyses of tvnfer from siz s)r~all lakes nor!h o j  Cheuatrccrtr Lasin, 
Orcg. 

T4. 1 3. C h r i s t m : ~  Lake. 4 .' ' : 1. : .411clySis b y  Scill:i.e!l and  Clnc1~l:ng. 1531. Cited b y  Van Winkle. 
5 A . .  : t  1 k c .  .\n?l>>ir b:r F.. 'P. Dunlhlc, I ' J~? .  C i t r ~ l  h). \ . ~ a  \\.inklo. . .  

4 0  t .  t 
G. A'-.:; I . -~ :L' ,  F e b r u ~ r y ,  1313. An?lyj is  by V-3 IViukle. 

S J I i d d l c  Alkali Lakc.. 
&.South .~li+i-)i*e-.\na?~dc5 1 to  G by J. 0. Smith,  U. 9. Depr. .\st. Bull 7 .  I : c 4 b y  ! n I ! , ,  I .  Cilrtl by V m  . . !:.,. a 

- I I ,.. 

S. 5 ... I.:+-: L!kc. . 4n~ lys i s  b y  DLT~!?. I%)?. Citcd hy Van I\-inL!.:. 
D Sr.:.l.! t : I.?:,:, 1912. hc2ly,:n b y  Van \Vln41e. 
10. St!.: .:;.': I..tke. .4nnlyris by J. 0 .  Srliit:~, C .  5. Del>t. Agr. Bull. GI, p. SO. 1914. 

I. Par@ per nu':;lon. 

, . , , . .  
2 '::'.i:, n bw~ler of  Sumrzer  Lakc. .\n3lyii; b y  V.?n I\.i!~klr. 
3. A: 
. . 

;r. .to.i:)sis by T. >I. Chat:~rd.  C. 5. Ccol. Survey  IJull M, 11. 5.1, 

1 Aaalysc: 4 :o 3 are state4 in rnlll!.-r3mr, per Li1o;ram. 

I. Silver Like. S o t  to  bc cmIuscd with Jilvcr L ~ k c  of the l i a rncy  Dnsio. 
Annlysis b y  Van IViaWc. S ~ n ~ p l c  tirkeo in 1'312. 

2, Fw,l L,rkc. 

...... -..... ..... ............. / . . . I  I.---.! I / ...... i ...... 1 ...- TK 
............... lo. 13 3. I5 ...... 1 ...... 1 Tr: ...... 1 , ...... 1 'Ti:/ 2 1 6  

..... .... ...... .............. t ............... 2.51: 2. P.3 I O?' .,.. . 4 3  
i ............... 9. G, , ->. 07, 3 9 . 3 3  3 ? . 4 j '  33.721 33 >3, 31. i j  39. 71, 37. 4 i  35. 19 ............. ; 1 133!r' 1 1. 44;  I. u I. E4i I. iti 1. il 1. U 1.  52 1, ii 

~ - 

Phe rpzci tc  c:~v!!y w.1; d,!!ci.rnine.l .r? fsl!owj: 
1 . 3  (I99 'C. l  ................. 1.01117 1 SO. 7 ( IS . j0C. )  1.0319 ................. 
9.4 (15.5' C.) ................ 1.03i5 I 40. 3 ........................... 1.0.1s 
I 5  ........................ ... I.oer ' SO. 9 (1s' C.) ................... 1.0162 
I . O ( I ~ ~ C . I  .................. 1 . 0 . ~ ~  ! 

The a n n l y s s  of h h e r t  Lnkc agree very  well, esccpt  
regnr(1s conceilt~~ntion. So  too clo three of those of 

~ n ~ n l c r  J.:~kc, but  .;tniihls analysis i.; unlike the others. 
'rs his ssillple of water a surface samplc taken ncnr 
c point  of iilflus of ; tna River? 

3IISOR BASISS. 

Fort11 of the Chcn-l~ucnn basin there are scvcrul 
l n l l  1akcs for ~vllic11 nnnlvscs Iiava been mnllt.. The  
-r?ilti!)lc J a t n  nre ns follon-s: 

I. Par& per million. 

c01 ............................ 180.0 li66 1 
............................ so* 9.2 

CI .............................. 3.3 I:B~ Not ............................ .21 Tr. 
POI .................................... 81 
BIOI Tr .  
Li. .......................... 

............................. 1Ig 
Xa.. -..........-............... 
K. ............................. 
F2101. ......................... ........ 

............................ SiOr 

I I I I 

IL Percentace cornpositian of dissolved solid,. 

I I I I I I 

I n  fioe of these onnlrses the detcrnli~intion of silica 
was neglected. In waters oi this type, hen-ever, the 
omission is not serious and mny be ~Iisregarded.~' 

It is probable th7.t a t  the time when desiccation 
began the water of Lake Lnhontnn n-as fnirly uniform 
in composition, but such urlifornlicy is not s h o ~ n l  in 
its rernaindeis. They differ one frorn another, appilr- 
ently for two reasons. As the ~ r c s e n t  lakes became 

c 

separated, cncIl ono :vns affcctcd b:; local conditions, 
~vhich were, not  ever_vwliere the snnie. In the first 
place the occnnic salts wcre unt.\-xlly distributed 
throughout the basin-thnt is, abur,cInnt nt some points 
and relatively scarce 11 t o t l~crs.  Secondly, the strernls 
that  fed the present lakes tlif;t.rccl in comp~>.iition, just 
as they clo to-day. IIcnce some of the jokes are richer 
in chlorides thnn others, a:itI son:? are more nearly 

"For ali;lilion.:l in!nrm~:l?a c:,r,:.irnin; :hd :~'blo;y c f  tl~r! 1:ike region or s n u t h -  
eJ5tern Orej , ln ,  s;.c P.:~:scil, 1. C.. 6. J .  C:ol. S c r \ ? y  3t:Il. 2!i. 1933. an.1 1V:rring. 

) C.  .\., U. S. Ceol. Su::-r.y IV3:?r-Supply  per 3 1 ,  1;3. 
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Newton 2nd Baggs 
biarch 15 - l\ 1972 

\ 
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A L Y A I  LAKE 
Gauging PIonitor Holes 

Depth t o  Water Dissolved 
So l id s ,  p p a  

Descr ip t ion  of 
Location -- Site 

a t  b u s  

~ r o m  Ground Level - ..-- 
12,000 ppn Hole d r i l l e d  a t  

t r a i l e r  o f f i c e  

400 ppn Deep we l l  a t  south 
end of playa 

a t  f a u c e t  

15'-6" 

350 ppn 

900 pprn 

Of f i ce  l7cst Spring 

JL 7 
7r Road going e a s t  

f r o n  the  south end 
of t he  landing s t r i p  

850 ppm Road on south s i d e  
of brush con t ro l  p l o t  

600 pprn On road 3/4 m i .  no r th  
of Hu t t o n  Spring 

2,800 pprn North of Ore Met p i t s  

50,000+ pprn 
(meter of f  s c a l e )  

On playa n o r t h  
of West Spring 

Approx. midd le  of 
b a r r e l  s to rage ,  
no r th  s i d e  

28,000 ppm 

Road west of Hutton 
Spring, 0.3 mi. 

800 pprn 

Road along n o r t h  edge 
of playa, 100' e a s t  
of road 

2,600 pprn 

Approx. $ mi. nor th  
of ho le  E22 

42,000 ppin 

50,000-I- ppa 
(meter of f  s c a l e )  

Road west from highway 
p a s t  dunp. Sand h i l l  
flagged. 



, 

Time , 
I n c h e s  

Soi l  
Hours W a t  e r  saturation 

2 0.19 1.75 

4 0.44 2.7 5 
' 

G 0.625 3.5 

a 0.69 4.13 

2 0 I .O 7.0 
34 I .5 9.75 



7 October 1971 

S i t e  - 
a t  bus 

S. Artesian 

Nr. 0rer:tet' S i t e  $16 

f17 - Playa 

House spring 

P22 nr. Elmer's 

#8 SW corner 

Goulding & Kondo 

WELL DATA 

Water Depth* 

5'11" 

Surface 

10'2" 

Surface 

*from t o p  of casing to water surface 

Alkali Lake 

Dissolved Sol i ds , PP:,I 

9,500 

400 

2,100 

56,000 

9,000 

400 



M r .  D. C. Cmnc 
D i s t r i c t  Corkrervaticnist  
lakevie1.1, Orecgon 
Novenbcr 1971 

A L K A L I  L A K E  

S o i l s  Desc r ip t ions  - U. S. S o i l  ConservatLon Serv ice  

The AUczli Ld<e playa s h a r e s  comnon s o i l s  c h a r s c t e r i s t i c s  with o t n e r  
d-ry ldks i n  7--!rc Countg. Tile 1?.U:ali f l a k  forn  i l l  closer1 bas ins  a'; t he  
base pin5 o f  s u r f a c e  drainnze.  The pl?,yas a r e  t p l c a l l y  bounded by 
wind-blcrrn sedi:.:snk t t r z n p o r t c d  dur ing  the  dry seasoc. 

P l ayas  (lt03 ) 

Tne nlsccL3 aneous larid t c e ,  Playas,  occupies rouxct, o r  ova l  f l a t  
de-presslonr of  &bout 10  t o  500 a c r e s  i n  Colenm Va!.le>- azd a long  the  
eas t  edge of i larner  Valley. P a r t s  of  the  g l ayss  a r e  covered by t h i n  
s 5 e c t s  of  water  -in s p r i n ~  which eva2orate  i n  most ycars  by early s u m e r .  

Tie plab-zs srs co??osed of  very s t r o 3 g l y  al!!calice zcd calcareona,  
c layey  sed.i:.~e:.l'i:; derivcrl fro;?. b a s a l t  and voicanic  2 l f  f. Thin hmmoc!:s 
o r  cogpic2 13o:1;1?3 of --- ,la;- ' c a t e r i a l  a r e  sca t te rec l  o - ~ e r  the sullICcce i n  
p l a c e s ,  c ~ s i n l y  aroand tk:e ezges of  t he  plejr.3. 

Veget?.tio!l is sc2:n.t 0:: none:cistent on t!:e piaya bo t to : :~~ .  P l a n t s  
mostl;r a r e  conl lned  t o  t hc  s a n d i  rr,ou~~ds w!lic'n o r e  sga r se lg  covered b-; 
grease-;rood, o t h c r  brcs?l p l s n t s ,  and b u n c h ~ r a s s e s .  

P layas  occur  nex t  t o  an5 bclovr umaned s i l t  lozn (155~)  and are 
cozmonly associated > l i t 3  Cur-e l a d  (402) .  

Playns 2 r c  used ixsinly f o r  ~ : r i l d l i f e  h a b i t a t  a ~ c i  r e c r c a t i o n ,  n z i r . 1 ~  
a r t i f z c t  collc.zt<r,;. Sx:s arc-ss a r e  potentia!.ly valuzhle  2s sources  o f  
s o d i ~ ~ ~  s a l t s  zyd a i  p o t e n t i a l  s i t e s  f o r  d i sgosa l  o f  cert?.in tj-pes of 
che;7l ic~i  : : l ~  t e s  . 
Cr,p,?.b:il?l t.j U2i li VIII \:-2 

(Class  V I I I  l and  cons9s ts  o f  vt.iy s t e e p  f a u l t  escaqinents ,  r.:ars> 
a r e a s ,  dune I~.zd,  or rock l ~ r d  unsuited. t o  cult:i_va-lion, f o r e s t r y ,  o r  
grazing.  Sui tz13ilZ. t y  f o r  v: i ldl i fe  h a b i t a t  and rccrea t io i l  is  high on 
;lost o f  these  2rez.s. ) 

n'r:e niscc?'1?.rlec:ls l and  t>-ce, D x e  Il?nd, occcrs  on f l a t  bas in  b o t t s r , ~  
mostly i n  t h e  nortli  encl of ',!arL?er Valley. Da?e l 2nd  co;.sists of s?.nd 
d m e s  ar-c! cop;!.cb> coundz nbmt 1 t o  10 f e e t  I?igh :;:;licll cor:nonly occx~:r 
over  60 p c r c z ~ 5  oo" t 5e  s.ras. 'i"rle i n t c r ~ i e i ~ i n ~ ;  s o i l ,  \:.>ere g re sen t ,  is 
m? 

a i I . 0 . 7  ( A )  o r  2 . .  Delie  f is hv,~:::ocl/.y and r idged  C b?cau:;e of  tl7.e :.:F:;rl 51 at::!: r;=,,cljl clepor,li;s. 



Page 2 
A&.lL Lakc 

h o f f  is very sloit  o r  none a d  the  hazard fro. \,rind e ros ion  i s  very  
sever?  t o  ad jo i ? ing  s o i l  orens. 7h t ive  p l l n t s  c o n s i s t  r ~ a i n l y  o f  s c a t t e r e d  
brush l n n t a  ?.nd a p r i ~ s  o f  grass or. sandy degas i t s .  Ur~nzneil si1.t l o a a  
(155~) has n p l m t  c o w r  c o i ~ i s t i n  c h i e f l y  o f  greaseriood and salt- . P1.nj.a~ arc  n:.aj.!lly bar ren  of vege ta t ion .  

Dunc l a n d  is used mainly by w i l d l i f e  and f o r  recrea t ion .  

Capab i l i t y  Uinl t VIIIc 
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U. S. Department o f  Agriculture 
S o i l  Conservat ion  S e r v i c e  

SOIL INTE4PRETATIONS 

S t a t e :  ORECOb! Date: J u l y ,  1969 So i l s :  1. L o f f t u s  s i l t  loam. ( 0  t o  1  pc rceq t  6 

s l o p e s )  

The L o f f t u s  s e r i e s  c o n s i s t s  of moderately wel l  d ra ined ,  s i l t  loam, s o d i c  s o i l s  u n d e r l a i n  by 
hardpans.  These s o i l s  have formed i n  a l l u v i a l - l a c u s t r i n e  sedirncnts of mixed ~ ~ i n e r a l o g y ,  
c h i e f l y  b a s a l t  a r~d  t u f f ,  and occur on nea r ly  l e v e l  t o  humocky, low t e r r a c e s  in bas ins .  S lopes  
average  0  t o  1  pe rcen t .  The p l an t  cover i s  c h i c f l y  grcasewood, r abb i tb rush  and s a l t g r a s s .  
E l eva t ion  r anges  from about  4090 t o  L500 f e e t .  Average annual p r e c i p i t a t i o n  i s  between 
8 t o  10 inches .  Mean annual a i r  tempera ture  i s  47 t o  49Ob'. and t h e  f r o s t - f r e e  ( 3 2 O ~ . )  p e r i d  
is  about 90 t o  110 days: 

The surCace l a y e r  i s  dark  g r a y i s h  brown, when mois t ,  s i l t  loam about 2 inches  t h i ck .  The subso i l  
is  dark  g r a y i s h  broun, when mois t ,  s i l t  loam about 28 inches t h i ck .  The hardpan i s  weakly t o  
s t r o n g l y  cemented and occu r s  20 t o  40 inches  deep. A l l  p a r t s  of t he  s o i l  a r e  s t r o n g l y  ~~~~~~~~~s 
and s t r o n g l y  t o  very  s t r o n g l y  a l k a l i n e .  

I n c l u s i o n s  of Ozanis s o i l s  comprise an es t imated 15 t o  30 percent  of some mapped a r e a s  of 
LoEf t u s  s o i l s .  

Pe rmeab i l i t y  i s  slow. E f f e c t i v e  roo t ing  depth i s  20 t o  40 inches ,  Runoff i s  slow and t h e  
e ros ion  ttazard i s  s l i g h t .  The water supplyilig capac i ty  i s  6 t o  over 8 inches.  Ava i l ab l e  
water  ho ld ing  c a p a c i t y  i s  3 t o  7 inches.  

ENGI?iEERI::C I!~T'r:WRETt'iTIOE~S _ -  -- - - 

r i;i i  
, , ) . I  L , , L I  

p r o f i l e  
Inches  

-- 
0-30 s i l t  PIL A-4 0  100 100 90- 70- . o h -  1 -  8.5- 1.01; I l  ic:) 

loam 100 90 .20 .21 '1 . 6 

3 0 hardpan 

----- ..... ---.-- .. - - -  - .......-.. -. . . . . . . .  
S u i t a b i l i t y  a s  a  sou rce  of t o p s o i l  i s  ~ L L P ~  . Suitability .IS 1 S I > I I ~ ~ L .  , * I  *.itltl 11111 ~ r .  1 0 . 1 . :  i -  

4 S + ~ i , t S d  . S u i t a b i l i t y  a s  n source  of road i i l l  i* -------po_or . - - . - .  , . . ,  . , . 
Hydrologic group i s  c 

. ---- ... . .-. . . . . . . . . . . . . .*. 
........... Limi t a t ion  Sa jo r  F a c c ~ - r ~ ~ ~ ! f i ~ ~ - c ~ i ~ l ~  !>:;--. 

24 t o  48 inches deep t o  x a r e r  t a b l e :  E I I ! ~  ierr lo . I c ~ i  !i:  . :  
Highway 20 t o  L O  inches  deep t o  hardpan: d i spe r sc , I ,  . I ~ I ~ *  ..I lc 
Locat ion  m s e r  i a l  . - ---- . . . . . . . . . . . . . . . .  - - .  
Dikcs & Lcvccs uns t ab l e ,  d i spe r sed  tr iaterial;  sel'ere pipir!c !:a?n- l: 
Pond Er.bonk- s eve re  poor compact ion. 

Area -- - ---.-.-- .--. - - - - -  
slowly permeable; 20 t o  LO inches  deep t o  hardpar,; 

Agricul t u t a l  24 t o  48 inches  deep t o  v a t e r  t ab l e .  

ment 
Pond 
Rcservoir  

'Terraces 1 --- it needed 
Divers ions  -- --- - -- -- -- --. - 
Grassed not  needed 
W a t o r v ~ v s  - _a_-____ ------ - - - - -  

1. 

Winter 1 1 moderate 1 2&:;i;;.inches deep t o  water t a b l e :  ~ e t ,  n o n p l a s t i c  

Cradi ng 
P. 

----- -- - - 

--- -- . - . . . . . . . . .  
20 t o  40 inches  deep t o  hardpan: slor;ly pemea!lle: 
a l k a l i  ma te r i a l :  24 t o  b 8  inches  deep L O  riater:a!,le. 
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s l o w l v  permeable .  20 t o  40  i n c h e s  d e e p  t o  h a r d p a n ;  s u b j e c t  t o  
s c w a e e  d i s o o - a l  - f l o o d i n e t  24 t o  48 i n c h e s  d e e ~  t o  v a t e r  t a b l e .  

- CO?@lLWITY INTERPRETATIONS 
Use 

F o u n d a t i o n s  f o r  
l o x  b u i l d i n g s  -- 

I I I 

%il 

1. 

L i m i t a t i o n  

s e v e r e  

Lagoon sewage  
d i s p o s a l  

RECREATION INTERPRETATIONS 

Elajor F a c c o x A f  fec  t i n g  L'sc 

2 4  t o  4 8  i n c h e s  d c e p . t o  \ c a t e r  t a b l e :  lot: s h e a r  s t r e n g t h ;  s u b j e c t  t o  
f l o o d i : ~ $ :  s e v e r e  p l p r n g  h a t .  

Camg A r r a s  -- -- 

1. 

Use 

P l a y g r o u n d s  

--- 
2 5  t o  P 8  i n c h e s  d e e p  t o  w a t e r  t a b l e ;  s l o w l y  permeable :  
a l k a l i  d u s t .  ----- 

P i c n i c  A r c a s  --- 

- AGRICULTURE ISTERPRETATlO?:S --- - -.- 
![a j o r  c r ~ ~ T v ~ K i y ~ - e ~  -1 -- !Injor F a c t o r s  ,< f i c~ . t ins -k?-  ---- -. . 

--.---A 

S o i l  

1. 

! . i m i t a t i o n  1 

s e v e r e  

I 

- I-___ -+- - - --- - . - 
-- -- -- -- 

-- WOODI.A!:3 INTERPXETATIO~S 

S p e c i e s  

-- --. 
--- --- --- 

--.------ 

----- 
,-- A- 

- ----.- 

--- 

- X a j o r  F a c t o r s  t \ f f c c r i n g  Use 

24 t o  h8 i n c h e s  d e e p  t o  w a t e r  t a b l e :  20 t o  LO i n c h e s  d e e p  t o  
h a r d p a n ;  s l o w l y  pem1eable:-_alkal i d u s t .  

1. 

s e v e r e  
P a t h s  6 T r a i l s  

S i t e  Namc I S o i l  

n o t  a p p l  i c a b l e  

-- --- -- - --. . . -. - .  
same 

M o i s t  S o d i c  Bot tom ---- +' 

s e v e r e  - 

--- - - - . - -. 

-- - --- . .- 
24 t o  48  i n c h e s  d e e p  to v a t e r  t a b l e ;  a l k a l i  d u s t .  

------- --. . . 
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U. S. Deportment of A g r i c u l t u r e  
S o i l  Con;ervation S e r v i c e  

SOIL INTERPRETATIOSS 

S t a t e  Date: Ju ly ,  1969 S o i l s :  1. Icene a s s o c i a t i o n ,  ( 0  t o  1  perccxt  t 

slopes). 
( I c e n e  S e r i e s )  

The I cene  s e r i e s  i nc ludes  n o d e r a t e l y  wel l  d ra ined ,  very deep, loam over s t r a t i f i e d  c l a y  loam, 
s i l t  .loam and loatn, s o n i c  s o i l s .  These s o i l s  occur on low bas in  t e r r a c e s  and lower edges of 
a l l u v i a l  f a n s  and cones on s lopes  of l e s s  than 1  percent .  They a r e  formed i n  a l l u v i a l  - 
l a c u s t r i n e  s e d i n e a t s  Erom b a s a l t  and t u f f .  The p l an t  cover c o n s i s t s  l a r g e l y  of greasevood 
and s a l t g r a s s .  E l e v a t i o n . r a n g e s  from about 4400 t o  4500 f e e t .  Average annual p r e c i p i t a t i o n  
i s  about 8 t o  10  inches .  >lean annual a i r  tempera turc  i s  47 t o  49'~. and t h e  f r o s t - f r e e  
pe r iod  (32OF.I i s  about 90 t o  110 days. 

The s u r f a c e  l a y e r  i s  da rk  g r a y i s h  b r o m  and very  dark  g ray i sh  brown, when moist, loam and s i l t  
l o a n  about 2  i nches  t h i c k .  I t  i s  s t r o n g l y  a l k a l i n e  and ca l ca reous  in  p laces .  F ine  pebbles a r e  
commonly s c a t t e r e d  over t h e  surEace.  The subso i l  i s  dark  brown and dark g ray i sh  brown, when 
moi s t ,  c l a y  loam and s i l t  loam about 20 inches  t h i ck .  I t  i s  s t rong ly  a l k a l i n e  t o  very s t r o ~ ~ g l y  
a l k a l i n e  and ca l ca reous .  Thin l e n s e s  and l a y e r s  of g ray i sh  b r o w  end dark  g ray i sh  b r o ~ n ,  
when moi s t ,  l oan ,  s i l t  l oan ,  s i l t y  c l a y  loan,  and very f i n e  sandy loam comprise t h e  subs t r a tun .  

I n c l u s i o n s  of  named s o i l s  a r e  not  known t o  occur w i th in  napped a reas  of Icene  s o i l s .  

Pe rmenb i l i t g  i s  slow. E f f e c t i v e  r o o t i n g  depth  i s  40 t o  over 60  inches.  Runoff i s  verv  s l o v  
and t h e  e r o s i o n  hazard  i s  s l i g h t .  The water supplying capac i ty  i s  6 t o  over 7 inches.  

T h i s  s o i l  i s  used f o r  range by l i v e s t o c k  and w i l d l i f e  and f o r  r e c r e a t i o n .  

22-60 loam ?IL A-4 0 95- 90- 75- c 5 -  .05- .15- 8.5- Low !fig? 

- 100 l o o  93 73 .20 .18 -- 9.6 . -- . - 
S u i t a b i l i t y  a s  a  source  o f  t o p s o i l  is no t  s u i t e d  . Suitability as  a source  of s ~ n d  and g r a \ . e l  i s  

n o t  s u i t e d  . S u i t a b i l i t y  a s  a source of road f i l l  i s  D O O ~  - - - 
Hydrologic group is 3 

ENGINEERIXG IYTERPRETAT IO!:S- 
--.- - 

Estimated Chemical and Physica l  Properties 

1NTERPRETATIO::S OF ENGISEERZ?:G PROPEXTIES -------- 
U s  e  S o i l  1 Limi t a t ion  [ .%jar Factors Affec t ing  Use 

I 

Dcp t h  
from 

s u r f a c e  
of 

t y p i c a l  
p r o f i l e  
Irrches 

---.- . --- . - 
0-2 l o a n  PlL A-L 0 95- 90- Y5- 55- .06- . 1 5 -  8.5- 1.0w 

1, 
!lich 

100 100 95 1 5  .20 -18 9.0 

2-22 c l a y  loam ?fL A-4 0  95- 90- 75-  60- .36- .18- 8.5- Low iiigh 
& s i l t  l oan  100 100 95 80 .20 -21 9.6 

Highway 
Locat ion  
P 

Dikes & Levees 
Pond Ernbank- 1 .  
mcnt 

Terraces  & / 1. --- no t  needed 
D i v c r s i o r . ~  --- -- -- 

C l a s s i f i c a t i o n  

Area ----..-- 

A g r i c u l t u r a l  
Drainanc 

Grasst-d --- not  needed 
Wn t a r v ? ~ s  --. 

Over 
3" 

USDA 
Tex tu re  

s eve re  

Winter s l i s h t  s l i g h t l y  p l a s t i c  n a t e r i a l s .  
Cradine  

-1 
d i spe r sed ,  uns t ab l e  n a t e r i a l :  sub jec t  t o  f l ood ing :  
low shear  s t r eng th .  

d i spe r sed  ma te r i a l s :  severe  p ip ing hazard: low shear 

1. 

Uni- 
f i e d  

- - 

c < l r r ~ > -  
 is!^:,^, 

- - - . -  
t'n- 

% of 
Ma te r i a l  Passing Sieve 

MStIO 

s t r e n g t h :  poor s t a b i l i t y .  - - - 

s l i g h t  

-- -- 
s u b j e c t  t o  f l ood ing :  a l k a l i  ma te r i a l s .  

-- 

Pernea- 
P i l i t ; <  

Inches 

P0r.d 
Reservoir  1. I s l i g h t  

!/4 

a l k a l i  ~ a t e r i a l s .  

Per 
Hour 

- 
Shrink 
Sup11 
Potrn- 
t i31 

Avail-  
a b l e  
Water 
Capacitv 

1/10 

S o i l  
Rcac- 
t i o n  

i , . ;~  t ~ ‘ 2  
S c e t  I 

Inches 
per I n c h  
of S o i l  

1140 (pH) 11200 
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- COEfNUNZTY INTERPRETATIONS . . 
Use S o i l  Limitation Major Fac to r s  Affec t inq  Use 

Foundations f o r  
1. s eve re  low shea r  s t r e n g t h ;  d i s p e r s e d ,  uns t ab l e  m t e r i a l ;  f l ood ing  low b u i l d i n q s  hazard.  

s lowly  permeable; s u b j e c t  t o  f looding.  

RECREATION INTERPRETATIONS - Use 1 S o i l  ( L i m i t a t i o n  ( Major Fac to r s  Af fec t in?  Use 

I I I 

Lagoon sewage 
d i s p o s a l  

severe  

1. 

s lowly  permeable; a l k a l i  dus t .  

Camp Areas - 

AGRICULTURE INTERPRETATIONS 
?lajor C r o ~ s  I S o i l  I S u i t a b i l i t y  1 ~ ~ t i r n u n  Yie lds  [ Major Factors  Affec t ing  Use 

moderate 

1  : ( I c e n e  
011 ) 

I 

I I I 

s u b j e c t  t o  f looding.  

severe  P i c n i c  Areas 

P a t h s  b T r a i l s  

s eve re  

a l k a l i  dus t .  - l ' (*cene s o i l )  

1 

..-- 

RANGE INTERPRETATIOEIS 
Normal Season * 

s i t e  Name S o i l  

- 
g . u r y c , S a l t g r ,  

H o i s t  Sodic  Bottom 
-7- 

1.  G r a x ( i ~ ' d  -- 
I 
'L/* ------ 

s a ~ e  

l . ( I cene  
s o i l )  

- 

- -- WOODLAND INTERPRETATIOKS 

Spec ie s  

--- 

moderate 

Land Capab i l i  t v  - 

a l k a l i  d u s t .  

1  - VIs ( n o n i r r . )  ( I cene  s e r i e s )  

S o i l  

--- 

S i t e  
Indez- 

--- 

-- 

-. 

Native 
Species  - 
--- 

Limita t ions  
Seedl ing  
mmo tali_cy_ 

--- 

Erosion 
hazard 

--- 
--- 

--- 

Windthrow 
hazard 

--- 

Plan t  
Competition 

--- 

Equiprent 
Limi ta t ions  

--- 



ALKALI LAKE 

DESCRIPTIONS OF AUGER SP.?dPLES 

HOLE NO. 16 DATE A U ~  27, 19n 

LOCATION 11:;: Sec 19, T 3 S ,  23E Lake County 

ELEVATION WATER LEV3L 15 feet 

Sample Depth -- 

0 - 51' 

DESCRIPTIONS BY -1 ?qe;rton - 

Desc r ip t i on  of  !.!aterial - 
Holg vras noJ; loggcd, P l a s t i c  casing was run 
t o  a depth of 3 f e e t .  

Note: Effervescence i n  dilute H C 1  used to indicate amount of 
e v a p o r i t e  i n  s t ~ n ? l c s .  



ALKALI LAKE 

DFSCRIPTIONS OF AUGEB SAE"ES 

DATE A p r i l  18, 1972 

L O C h T I O l l x $  Scc 18, 'i' 30S,  R 23E Near Center of Plq-a 

ELEVATION YiATER ' L E ~ L  3.0' Ground 

Sample Depth - Desc r ip t ion  of !:aterial - 
S i l t y  Clay; w h i t i s h  gray, containing a fen - 
s c a t t e r e d  f i n e  Pragnents o f  b a s a l t ,  ben ton i t i c .  
-Faj-r e f fe rvescence  i n  d i l  HC1. 

3 - 6' S i l t v  Clay; w h i t i s h  gray, s c a t t e r e d  f i n s  p i eces  * _  
of  b a s a l t ,  qua r t z  and f e ldspa r .  l loderately e f f e rv -  
e s c e n t  i n  d i l  HC1. 

6 - 9'  Calvey S i l t ;  g ray ish  tan ,  very  f i n e  p ieces  of -" 
b a s a l t .  Eioderate t o  s t r o n g l y  e f f e ~ ~ v e s c e n t  i n  
d i l  HC1. 

Clayey Fin- Sand; l i g h t  +dn, fine g r a i n s  of f e ld spa r ,  - 
qua r t z  and f r a m e n t s  of basalt . .  Koderately e f f s r v -  
e s c e n t  i n  d i l  HC1. 

Clayey Fine Sand; a s  above described. -- 
1s - 18' Clay S i l t ;  l i g h t  tan ,  s c a t t e r e d  f i n e  p i eces  of 

b a s a l t .  F a i r  effervescence i n  dil  I i C l .  

Fine S i l t y  Sanda l i g h t  tan, cons i s t i ng  of f e ld spa r ,  
---9- 

qua r t z  and frsgn!ents of b a s a l t .  Quar tz  i s  probably 
volcanic  g l a s s .  t!oderately e f f e rvescen t  i n  d i l  liC1. 

Note: Effervescence i n  d i l u t e  H C 1  used t o  i n d i c a t e  a ~ o u n t  of 
evapor i t e  i n  sax? lcs .  



ALKALI L K E  

DFSCHIPTIOIIS OF AUGER SAEPLES 

HOLENO, 1 7  - I>Am A p r i l  18, 1972 

LOCA TIO>I 

ELEVATION \'[A TER 'LETEL 

Sanple  Depth - 
2 1  - 2b '  

Descr ip t ion  of  b!a t e r i a l  - 
Clay S i l t ;  wh i t i sh  gray, feiu s c a t t e r e d  f i n e  
p icccs  of  basalt. Xodcratnly e f f e rvescen t  i n  
d l 1  IIC1. 

S i l t ;  gray ish  green, s o f t .  -- 
S i l t ;  a s  above described. - 
Silty Clay; l i g h t  grayish green, conta in ing  -.- very  f i n e  p ieces  of b a s a l t  and occasioq- I 21 medium 
s i z e  g ra ins  of f e l d s p a r  and some volcanic  glass. 
F a i n t l y  e f f e rvescen t  i n  dil H C 1 .  

Note: Effervescence i n  d i l u t e  l i C 1  u s e d  t o  i n d i c a t e  a,;ount of 
evapor i  tc! i n  si~-ripI.cs, 



ALKALI LAKE 

DFSCHIPTIONS 07 AUGER SAMPLES 

HOLF: NO. 18 D A E  Aug28,  1971 

LOCATION !!I:$ Sec 13, T m, 22E Lakc Countzr 

ELEVATION - WATER LEVEL 5 f e e t  

DRILLxR R. I icdfcrn  DESCRIPTIOIIS BY v , :J rirton - 

Sample Depth - 

0 31' 

Desc r ip t i on  o f  !.!a t e r i a l  

Hole was n o t  logged. P l a s t i c  ca s ing  was run 
t o  a depth of 30 feet .  

Note: Effervescence i n  d i l u t e  H C 1  used t o  ind ica te  amount of 
evapor i  t c  i n  sanplcs. 



ALKALI LAKE 

DFSCHIPTIONS OF AUGER SAldPLES 

HOLE NO. 19 DATE A p r i l  18, 1972 

LoCATICN Near t h e  c e n t e r  of Sec 12, T 3 E ,  R 22E, ?Kl s i d e  of Playa 

ELEVATION WATER 'LEEL lh ' helm crounr! 

DRILLSR B azgs DESCRIPTIO'i\iS BY N err ton  - 

Sample De?th - 
0 - 3 '  

Descr ip t ion  of l I a t e r i a1  

Clay  S i l t ;  wh i t i sh  gray, containing s c a t t e r e d  f i n e  
p ieces  of b a s a l t ,  t ioderately ef f c rvescent  i n  d i l  liC1. 

Clay  S i l t ;  a h i t i s n  gray, c o n t a i ~ i n g  f ine  p ieces  of ----- 
b a s a l t .  IAodcrately e f f  e w e s c e n t  i n  d i l  HC1. 

Clay S i l t ;  a s  above described. 

Sandy X l t y  Clay; wh i t i sh  gray, conta in ing  very  Tine - -- 
angular  pieces of b a s a l t  and quar tz  (volcanic  g l a s s ) .  
b:,odcrately e f f e rvescen t  i n  d i l  HC1, 

Fina Sandy, S i l t y  Clay; vrhi t i s h  gray, conta in ing  ---.- 
very f i n e  angular  p ieces  of basalt and f r a f n c n t s  
of volcanic  e l a s s  .- l!oderate effervescence in d i l  
HC1. 

S i l t y  Clay; whLtich gray, containing s c a t t e r e d  f i n o  ---- 
a~ .gu la r  p i  ecss of b a s a l t .  l!oderately e f f e rvescen t  i n  
d i l  HC1. . 

Clay S i l t ;  greenish gray, so f t .  Auger dropped through 
t h i s  layer .  

Clay S i l t ;  as above daecribcd, --- 

Moto: Effervcscenccl i n  d i l u t c  H C 1  used t o  indicate: a ~ o u r l t  of 
evapor i t e  i n  san~plcs  . 



ALKALI &I(E - 

DFSCHIPTIONS Or" AUGER SP.K?LES 

HOLE NO. 19 DA TE A p r i l  18,  1772 

LOCATION 

ELEVX TION 

Sample Depth 

24  - 29 '  

29 - 33'  

Descr ip t ion  of l!a t e r i a l  

Clap S i l t ;  g ray ish  green, a s  above. 

Cley; dark greenish gray, plastic.,Fair efferv- -- 
escence i n  d i l  HC1, 

Note :  Effervescence i n  d i l u t e  K C 1  used t o  i n d i c a t e  arzount of  
' e v a p o r i t e  i n  sariiplcs. 



ALKALI Lii!(E 

DFSCHIPTIONS OF AUGER SP.!.!?LES 

HOLE NO. 20 DA 'E A p r i l  18, 1972 

LOCATIOEI - l l ~ i  Sec 5 ,  T 30S, R 23E NE of Playa 

ELEVATION WATER LE'II;L 17I from ground sur face  

DIULLSR BZEES DESCRIPTIONS BY Newton - 

Sample Depth - 
0 - 3 '  

Descr ip t ion  of  Ka t ~ r i a l  

1-2- 

Clay ----- S i l t ;  whi t i sh  gray, conta in ing  sca  t t e r s d  f i n e  
p i eces  of b a s a l t .  E!oderateLy e f f e rvescen t  i n  dil 
h'c:.. 

Clay S i l t *  as above descr ibed,  --' 
Fine S i l t y  Sand; vrhitish gray  c o n s i s t i n g  of very ---- 
f i n e  angular  p ieces  o f ' b a s n l t  and volcanic  glass, 
approximately 3% s i l t y  fines. b!oderately e f fe rvesc-  
e n t  i n  d i l  HC1. 

Fine Clayey Sand; cream colored,  cons i s t i ng  of -- 
subangular  f ragnents  of t e ld spa r ,  volcanic g l a s s  
and b a s a l t ,  Moderately st-~cl:g effervescence i n  
d i l  HC1.. 

F ine Sand; vrhi ti sh  gray  coxposed of subangular 
f r a p e n t s  of fe ldspar ,  volcanic  g l a s s  end b a s a l t ,  
an  ocassio:lal p i ece  of o l iv ine .  F a i r  e f fe rvescence  
i n  di.1 EGle 

Fine S i l t y  Sand; a s  above, except approxir;!ately 2% 
f i n e  whi te  matr ix .  Strong effervescence i n  d i l  HC1. 

. .-- = 
F i n e  Sandy C1nye.y S i l t ;  rrhlte,  containirig f i n e  p i eces  - ----- 
of b a s a l t  a n d  volcar,ic g l a s s .  liard l a y e r  encountered 
a t  23'. Strong effervescence i n  clil IiC1. 

Note: Effervescence i n  d i l u t e  H C 1  used t o  i n d i c a t a  a ~ o u n t  of 
_ I .  . - . , evapo r i t e  i n  samples. 
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ALKALI WAE 

DFSCHIPTIOIJS OF AUGER SALIPLES 

HOLE NO. 20 DA TE A p r i l  18, 1972 

'LOCATION 

DRf LLSR DESCRIPTIONS LIY - - 

E e s c r i p t i o n  o f  ?:a t e r i a l  

F i n e  Sandy Clayey S i l t ;  a s  above desc r ibed .  Wafer - 
a t  25' .  Auger s topped  a t  25 '  on h a r d  material .  
P robab ly  v o i c a n i c  t u f f  s i m i l a r  t o  t h a t  found i n  
Hole # 10. 

Note: E f f e r v e s c e n c e  i n  d i l u t e  H C 1  used t o  i n d i c a t e  amount o f  
evapor-i t e  i n  sarnplcs . 



ALKALI LAKE 

DFSCRIPTIOMS OF AUGER SAIdPLES 

HOLE N O ,  23 DATE A p r i l 1 8 ,  1972 

c t  1 L O C A T I ~ > ~  a117 Sec 8, T 3OS, R 23E, NE of cen te r  of Playa 

ELEVATION 

DRILLSR Redfern 

S m p l e  Depth - 
0 - 3'  

DESCRIPTIONS BY V *  Nerton - 

Descr ip t ion  of  !!a t e r i a l  - - 
Clay  S i l t ;  w h i t i s h  gray, s c a t t e r e d  f i n e  f r agnen t s  
of b a s a l t ,  f  e;.r rnediun s i ze  pieces of vo lcanic  
g l a s s .  h!oderat e ly  ef l e rvescen t  i n  di l  HC1,  

S i l t y  Clav; vhLtj.sh gray, s o f t ,  containing f i n e  
-L 
pieces  of b a s a l t ,  f e ld spa r  and volcanic  g l a s s .  
Moderately e f f  e ~ * v e s c e n t  i n  d i l  EC1. 

Clayey Z i l t ;  t an ,  ve ry  f i n e  p i eces  of b a s a l t ,  _ I _ . -  
f e l d s p a r  and volcanic  g lass .  Llodera t e l y  e f f  erv- 
e s c e n t  i n  d i l  HC1. 

Very Fine Clayey Sand; l i g h t  tan,  very  f i n e  pieces -- --A 

of haso i t ,  f e l d s p r  2nd quar tz .  Moderately ef ferv-  
e scen t  i n  dil HC1. 

Clsvey Fine Sand* tan ,  s c a t t e r e d  very  f i n e  f r e g x c n t s  -.---' 
of  b a s a l t .  htoderately e f fe rvescent  i n  d i l  HCl. ,  

15 - 18' S i l t y  -------' line Sand* tan ,  very f i n e  pieces of b a s a l t ,  
f e l d s p a r  and volcanic  g lass .  Fa i r  e f fe rvescence  i n  
d i 1  FC1. 

Clayey F i n s  Sand; l i g h t  tan ,  c o n s i s t s  of b a s a l t ,  
vo l can ic  g l a s s  and feldspa18 and 3G$ f i n e  matrix.  
b!ocieratcly s t rong  effervescence i n  d i l  HC1. 

Note: Effcrvcscencr: i n  d i l u t e  H C 1  used t o  i n d i c a t e  amount of 
evapor i t e  i n  samples. 



HOLE 110. 2 3  

'LOCATION 

Sample Depth Descr ip t ion  o f  I l a t e r i a l  -- - 
2 1  - 21i1 Fice  Sandy S i l t ;  t z n ,  very f i n e  p ieces  of 

b a s a l t ,  qua r t z  and f e ldspa r .  !,!oderate e f  ferv- 
escence i n  clil HC1.  

Silt; grayish  green, s o f t .  Auger dropped through 
this l ayer .  

Silt; a s  above described. - 
S i l t y  Clay; ~ i h i t i s h  g r a y  cont2inir.g f i n e  s c a t t e r e d  - - - - -  
p ieces  of b a s a l t ,  f e l d s p a r  and quar tz .  F a i r  e f f e rv -  
escerlce i n  dil HC1. 


