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Purp08e of Invostigatf --- an 

The pxesont s t ~ @  was Anitiated in Fobmaw 1970 by tho Depa~tment of 

Geology and bfhsral Xndustdes for tho purpose of ovaluaC5ng geologic oon- 

dttions of tho Klamath H i l l s  with respecb t o  ostablislment of an experimental 

barrel washing facklity, !the geologic data w i l l  assist with plans for tho 

disposal operation. Siting and destgn of the facility is a cooperative effort 

among scientists f r o m  Oregon State University, Waste Managomont G r o u p ;  the 

Klamath County Extension Service; and the State Deparhmant of hgricultwc, 

Expa~iments at the site wIII include tes ts  for solax. evapoxation and bacterial 

dogradation of he~bicide and pest1 cido wastes. l h i a  pmjoct is the first  of 

its kind in tho State to locate regional collection stations for washing used 

helibSc5.de and pesthide containers, Achinistmtion of newly ennotad po l lu t i on  

regulations requires tho orderly dispoanl of toxic wastos so t h f  s prodect 

servos a vely important need in society, The finrlings in t h i s  research w i l l  

relate t o  other areas whr~e uso is made of agr icul tura l  chomtca2so 

?he objectives of the study by tho Department are t o  dofine the fol~owing 

characteristics of tho disposal site: (1) relationships to tho regional geology, 

(2) foundation mats~ial, and (3 )  containment and i so lat ion  pmperties. 2heao 

u Goologist - Petroleum Enginoar, S h t o  of Oregon Department o f  CleoLogy and 
Mineral Industries, 



findings will supplcmnt data on the chemical and biolo@c processes 

involved in waste disposal,  Requireaents f o r  t e s t i ng  and mni tor ing  t o  

protect groundwater supplies are the  responsibility of the State Engineer, 

The proposed waste disposal faci l i ty  5 s  situated in a small closed 

basin wfthin t h e  Klamath Hills, 8 miles south of the city of Klamath Falls ,  

Because t h i s  small valley l i e s  a t  the base of Folsom Peak it is here referred 

to as Folsorn Basin, 'Ibis property and several thousand acres sumowding it 

are owned by the O t h m o r  Livestock Companyo 

Folsom Bas3.n is encl.osed by lava-capped h i l l s  on t h e  west, north, and 

east, and a low paas approximtely GI) feet  h5gher than the valley f loor  

forms the southern border. Folsom Ridge, bordering the east  side sf t h e  

valley, rises 1400 feet above the valley floor. Relief of the ridge to the 

west is only 100 feet. 

Annual precipitatton in t h e  Klarnath Hills averages lb inches w i t h  a 

considerable amount as snow. Clrl~ate of the region is artd with a man 

temperature of 50 Fa Land use in the  hills is principally for grazing sheep, 

but sonxe grain is gmwn on the  slopes, Erosion of the land surface is 

taking place very sIo+rQ under present climatic condit ions and becau~e of $.he 

resis tant  capplng lavas and ash beds. 

Geology 

The Klamath H t l l s  are a result of block faulting which uplifted that 

area while the larger surrounding region sank, Forces at +,he crust of the 



earth have causcd large masses of rock t o  break apmt ,  some b ~ i n g  down- 

dropped and others pushed upward in a pattern referred t o  as "Basin and 

Ibnge S t m t c t ~ e , ~ ~  Tbis fractum pattern, which 5s aligned in a general 

north-south direction extends from southernmost Nevada into southeastern 

Oregon. The rocks involved in block faulting 5.n eastern Oregon are largely 

of volcanic and lacustrine or ig in ,  Thousands of feet of vo.2canic rocks 

were depositad, and in basin areas, lake sediments were intcrbedded with the 

volcanics as intomountain lakes f o m d  f r o m  time to tim, 'Rtick lacustrine 

beds of considerable areal ex-tent indtcate that many of the  lakes were gu5te 

large, 

' k o  Klamakh Hills are bounded by large faults and also dissected by 

smaller faults, a11 generally aligned in a NW-SE direction (see  geologic !nap). 

Folsom Basin was formd by relatively rnbor f a d t  displacemnt (2501 -350t } 

which to some extent was a hhge-type or  tilted movement, The Klumath H i l l s  

were uplifted a s  a wit by n o m l  type faulting. E'olsom Ridge has an appar- 

ent northeasterly di?  here as the  opposite ridge and Folsom Basin have a 

southeastarly dip. The fault planes appear to be nearly vertical, 

Relationships of mck units were ir.vcst3gated en the slope of Folson 

Peak, The descfiptions of these units along with information f r o m  test 

dr i l l ing  and water wells have been combined t o  mn!:e a gs~era l i zed  mck col -  

urrnl for t he  Klmath t I i L l s  (see p. 4). Discussions w i t h  Fhgene Ciancanelli, 

geologist with GEothcrmaZ Resources, Inc , rfho has recently made detaj-led 

studies of the Klamath H i l l s ,  indicate that stratigraphic relat ionships are 

complicated by facies changes, especially between the nor th  a ~ d  south ends 

of the Klarratb Hills, 



Basalt, cinders,  palagonj-te tuff brcccia, 
e t c ,  thiclcncss bctvrcctl 100 and 400 feet. 

Pyroc1astj.c hLff - large fragments of tuff and 
basalt, s t l iccous ,  

Ltth5.c Tuff - fdne grained, uncementcd, 

L i t h i c  Tuff - coarse, siliceous, 

Diatomite -. Fa5rly pwe, up t o  0 0 9 h i c k ,  

Tnffacoow Take Sediments - s S l t s  and s s t y  sancl, 

Mf and Breccla 

Tuff accous Lake S@~$IL~F?I~S - as above described. 

kalt - top portdon xeathcred, fre& ssarnples 
sfrdlar to the  younger basalt, 



A qmthssls of geologic h i s t o v  froa t h e  study of this area agrees 

vely w e l l  with t h a t  described for the region by Peterson and IIcZntyre (1970). 

'Zke oldest  rocks exposed in the hlamath E l l s  are typified by lake sedh,ents 

of middle to late Pliocene age. These sediments incX~~de beds of volcanic 

ash and tuff as  well as diatomite. The lake beds and Lnterbeds of tuff were 

gently compressed into broad N!f t,o NE trending folds before younger volcanic 

rocks were  deposited (Peterson and McXntyre, 1970), Tuff, breccias and som 

lava f lows of ea~3.y plcj.stoceno age appear to have been deposited upon an 

eroded surface of lake beds to a thickness of 150 feet to 200 feet. Extr- 

usion of basal* wtth some explosive eruptions of cinders and &hep pyroclastic 

rocks followed, 

The upper basalt unit and associated eruptive rocks now occur as isolated 

ridge capptngs a t  several locations in t h e  area, Indicating considerable 

erosion since they were extruded. Sizeable talus deposlts from these rocks 

developed below Folsom Peak and the other peaks in the north portion of the 

hills, Bkvement on the fault borde~ing the east s i d e  of Folsom Basin has 

displaced tho basalt talus so that it now f s opposite diatomite, This relat- 

ionship can be seen at the gravel p i t  on the south end of Folsom Peak, 

A high heat flow Zn Kl-amth Hills m y  I~dicate  volcanic activity within 

Holocene time or at least be evidence of near-swfacc! mgm bodies, Most 

water wells in the area encounter hot water, A well  on the Liskey Ranch 

in sec, 34, T, 40 S., R, 9 E,, yields 200 F brackish water. The prospect 

for development of geothermal resources or the- exlistonce at depth of a 

magmatic heat sourco in the  vlcifity of tho Klamth IIills should not inter- 

fere with the proposed waste facility. 



Six shallot7 auger and d i ~ ~ n d  core hales were drilled in Fol.som 

Basin to investigate the nature of the rocks beneath the ground surface 

(see p. 7). Foundaeon material in the vicinity of theproposed disposal 

site was explored to a depth of approximately 60 feet. Hole #2 was aband- 

oned at a depth of 26 feet because of caving, so Hole #4 was dr51led as a 

twin and caving overcomo by m i n g  15 feet of 2-inch casing, Loss circ- 

ulation at 57 feet 5.n Hole /#4 pre7rented further penetrat5on of the rock, 

I k e  upper 50 feet of rock underlying Folsom Basin consists of tuff 

and tuffaceow silt which apparently have Low pem,eabilitiesa Dri l l ing  fluid 

returns in Hole 94 l i g h t  colored suggesting that diatomite had been reached 

at  53 feet but no core was recove~ed, Circulation was lost whi le  corlng a t  

55 feet in Hole #I1  and the hole took water at a rate of 5 gpm rate, heper  

dr i l l ing  is needed to determine the  exbent of t he  permeable zones beneath 

the test site, 

h g s  of water wells  drilled in the area show the st~at5graphic sequence 

t o  a depth o f  400 feet (see water w e l l  map p, 8). The O%onnor water well 

in sec. 27, T, 40 S,, R, 9 E,, is closest t o  the propos~d disposal site, 

!lhe log fron this 1re13. shows more than 100 f ee t  of fine clayey sediments 

were penetrated before reaching the water table (see water w e l l  logs fr! 

Aypondis). Pie  log of tho otComor well shows 30 feet of diatomite at the 

top of the hole and no other beds of t h i s  material below t h i s  depth, ?he 

exposure of &ato&to a t  the  gravel p i t  below Folsom Peak show it t o  be as 

much as 80 feet thSck at t h a t  location. 







There are both favorable and unfavorable at t r ibutes  of the Folsom Basin 

disposal site. The favorable characteristics arc: 

(1 Relattvaly impemable sedimentary rocka a d  wslcanics which 

underlie t he  valley. 

(2) The site is an estimated 150 feet above the  hater table,  

(3) The climate is arid, ~ 5 t h  minimized erosion and runoff. 

( 4 )  The land is lirn5td to grazing, 

On the negative side of the  ledger: 

(1) To some extent t h e  basin is a groundwater -echarge area, 

(2) The valley is bordered by a large fault whlch may channel 

seepage in to  domestic wells. 

The fault ,  a t  valley level, cuts rock that probably a s  not competeA 

enough t o  fracture during movement so St is l ikely that there are no fissures 

to a c t  as channels for seepage. Cementation along t h e  f au l t  resulting frm 

ascending mineralized water could assist in sealing of f  t h e  f au l t  zone; 

however, not much cementation was noted along the fault a t  t he  south end of 

Folsam Peak, 

( 3 )  Thermal waters occur along t h e  w e s t  s i d c  of t h e  Klamath H i l l s  

but no springs were seen around the h i l l s  which could transport chemicals 

to lower lying lands. 

Recommendat ions 

The mafn danger a t  Fo'lsom Basin site is t h e  posslbtlity of vert ical  

seepage to the rvater table .  An exploratory hole should be dr i l l ed  and 



cord to the top  of the groundwater surface near t h e  proposed disposal 

facility in order to  determine t h e  porosity and pmeab i l t t y  of rocks under- 

lying t h e  valley. The hole could later be used to monitor any seepage that 

may occur from the surface spreading of chmiexls, Wave1 t h o  of seepage 

through the foundathn rocks could be estimated from t h e  core data and 

these values correlated with degradation rates of t h e  waste chemicals, 

Location of the disposal  fac i l i ty  should be as far west as possible of 

t he  fau l t  that parallels t h e  base of the ridge east of the vallcy and at a 

location in t he  basin which is judged to be t h e  greatest distance from usable 

water, The advice of t h e  State Engineer should be sought in this matter, 

An understanding of rock  characteristics an3 hydrologic conditions at Folsorn 

Basin allow t h e  disposal system to be designed for  a desired safety 

factor, The considerations for investigation of t h f s  site should a lso  

include t e s t s  of foundation mterials for  ion exchange and sorption prop- 

erties, 
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DESCRXP'A'IOIIS OF AUGER S~.l!PJJS 
(Povrer Auger) 

EY,EVhTIOX 4560 - T o p  T/hZ'I;X LEVEL \*!at cr mblo Not Encountered 
PCIY-t-----rrl--------- 

, Ron Jack son - DESCKZl'TFOX S BY - - - - - -  V. C , Newton 

0 S t  Silty Loam*' dark gray v i t h  a few sm1Y. irregular ---' 
pleces of voS.canlc ash, No rnoist.ws, 

5 - 9' Fine Sandy, Clayey Tuffazeous S i l t ;  dark brot.i?l5.sh 
'gray w i % ~ ~ ~ ~ ~ ~ ~ ? - v r e a L h e r e d  feldspax, some 
qua~tz ,  subrounrlsd p1ece.s of basalt  'and other volc- 
anic debris, Occasional small pieces of white ash, 
Sohe thin 'layers of hakdpan in thLs f o l ~ n ~ t i o n ,  N o  

.moi st ure . 
W f n c e o v s  C1ay.e;~ S i l t ;  medi~rm brown, fine size 
picccs n l X p s r  znci volcazic material as before, 
son8 fragments of: pyroxene c i y s t a l s  and light color.. 
ed ash, No rnaistul*e. 

S5lty C l 3  medium brorm, TairIy s o f t  a d  contains -.---+LC Y p  
moi&we. 

Clayey aceous SiIAstone r2diwn brorm, f im --' 
xtrf-1* pad volcanic debris as bafo1-e. h'o 
moi s.tu~*e 

Clayey Tvffaccous Stltstone; $ark grceni'sh gray, 
--A- 

v e ~ y  firm, conroosed as aboye. some f ragmants  of - 
whi& t:eaih?red ash, No m o i i t ~ w e ~  



DFACR3 P'fXOll5 OF f i  UC3R SAFAPLES 
( Diamond CoTe ) 

l!OLE NO. 2 - DASX Februnry 8! 1910 - 
L ~ A T X O ~  ~1.11/4 ~ E l / 4  Sec 26, T ~IOS, R 9E Klamath County -.- -- ---- 

a,~lr~ TIE~ 456r) ' T o p ~  11fATln LEVEL Ho Water Encovni;ercd - ------ 
DRILL~R b-~ Jackson ~ ~ ~ s c ~ I : ~ T ~ ( ) ~ s  BY V,C. Eier.~kon and Don 13ag.g~ -- .-- 

Sap lc D-~U-I -A!-..-- 
0 - 3 1  Clayey Tnff ac eous Si.S%; nlxlZwn brovmi sh gray, -".*-.---- 

k i th  fine fragments of feldspar, quar tz  and Y O ~ -  

canic tlebri s, Occ,?sional fragments of pyroxene 
crystals and purdce. No kistwc, 

fine 'Scmdy Tuffaceous S i l k ;  rndiurn broran, contains ---- 
fragnients as above, vePy fine, s l i g h t l y  moist ,  firm, 

Tuffaceous Clayey Siltst ima; m d i m  bro~m, very 
:firm, f r a ~ t ~ a m e b u t  with scattered pieces 
of p d c e ,  No rnois%m*e, 

E t h i c  Tuff; mdiur brot~n, contains mecliu~ d.20 
bieces of pumice and basalt, 

%ff aceous S n d s t o ~ ;  grayish bm~m, mediun grain, 
CI 

compdsed of fFlr@a~, quartz and small pieces of 
basalt, 

LSthf c Tuff.; modiwn bro>m, consists of biadium sf ae 
f ragmsnt s of basal t  and putrice. Appem s to have fakr 
payo si ty , 

Lithric Tuff f; as above but f i n e r  material and porosity 
is less* 



LOCATTOH EIEL/~ E$;J.~.,/~I Scc 26, T 405 B 9B KlornatJ~ Count,-~,* .--? --.-.----- -. -.--4 

Description of 1.1atejl'ial 
C-_~.*.-.--.-+-L_C__L_ 

LithiGA; gr,zy!d~ bror.m, fLm, cons:ists sf 
*- 
f ~ ~ ~ p a r ,  quarbz,  f i ne  f rczy;n:ents of basalt  and 

6 - 121 --------' Lith-5.c Tnff* tan cola% ve;py f h n J  C O ~ ~ S : ~ . S ~ S  OP 
f i n e  to r~ledium sj.sre particles of cruptL~re d ~ b ~ i s ;  
f eldspal*, q11arC;z and f ragmenGs  of pyro xelle ~ ~ y s t a l  o. 
No moisture. 

 COY^ - Czyskd Ash; rnsdj-um gray, nlicrocrystaJ.line, *--.-*----.---- 
Const s L s .of crystal fragments of f e l d s p a ~ ~  

sorre pyroxene and p~obab1.y. some quartz althowh 
the  co:m appeared t o  be rostly foldspay fragmcnas 
cem~ntad together. 



Revised October 26, 1970 

IIOLE NO. 4 - DA3?5 nugug--&- ----- 1970 ---- 

'I,OChTXON 2 ~ 3 - / 4  fl:Jl/!i Scc 26, T ljOS, R 3i!: Klamnth County -._- _*_ -*-__ ___-- 
ISJdEVhT5:031 -dm--- bSb'  Top0 ViAT)'iR T,KVFJ, Fo Water EncovslCwcd 

)-C-------- rrr-rCI--p 

0 - 9' Tuffaceous Sj-1%; medium grayish brot~n,' loose, 
=te, consx?~s of eruptive d c b ~ f  s; feldspar! 
quartz and f~agrnen'cs o f  pyroxene crystsls. 

9 - 53' r---m--m------.-. n~ffaceous 3iltsCone Ad -------- :ditthc T&f- 3 medium brown, 
I n n  to very f A m ,  consis ts  of eruptive debris; 

f e l d s p a ~ ,  . quartz, maf 5c minera l .  f r ~ g n ~ e n k s ,  Port-  
ions aye part ial ly sil.S:cified (of the ?\iff), 

Eato!azceoas ~cdlmcats'  ( ? ) ; Light colored sediment -- -----"Ad-*----* - 
could be seen 3.n t h e  cj-rcdatinp, vatex while d r i l l i n g  

. t h i s  in terval ,  Tne hole to45 water a t  a r a t e  of 5 
gallons per rriinute in this internala lone of t he  
mate~l,lal was recove~ed in the core ba~rel, Drilling 
was halted a t  thls d ~ p t l ~  jts the pipe kept stickS.ng. 



Uregol) 1lapnx'trncr:L 01 I;c:o.Logy 
k Mineral X12du:i t18j.r::; 

II~Ef 1,LICR Nel~bon ----- Dl?SCII:I PTX O;4 S BY V. C . Newton --*-..-"-- ---.--. w.- 

Eabn-aceous Sj.1.t w d M.atomlte * d r i l l e d  in -- - . . . " - . - - '  
saddle between basalt outcrops, 



lE:SCRXP'F~EO?I~'; 03' AUGER SE:MPI,TG; 
(Hand Au~gex*) 

0 6 
---*-- 

A %  October 8, 17?O 

J ~ A T X Q ? ~  311/11 ~ b s l / I . ~  Sec 25, T 1403, R 9 E  K3.alnath Cowzky 
-------+-- -----------.-*-------- 

0 - 4t Tuffnceous S*; bmm, fine grained, ffi-able. 

D l a b m n c e 3 ~ _ ~ ~ n ~  lad, very silty, may also 
W G X t C t l e .  

12  - I K t  hard cobble or s i l i c i f i e d  tuff'? 

There is s pos&bility that t h i s  matelqial i o  slide dcbrls as 
the  hole 5s a shor t  distance from t he  Pblsorn fault scarp* 



(1) O\VNIS~~: *. . 1 
t .  . , . . .  

Lco EIntpcy . ". 
!!?!'!@, ...................... -.. + -  .. -,-- --- 

tress . - ........ ROUCC 3. A. T ~ Q X  626 t J;lruiv\ _> ~ E I  ~ a l l s  L- 

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

TYPE OP WORK (cbccf;): 
New I~'cl1 U Dccpcnll~g n ~lccondlt ionl l~~ 8 Abandon [I 
If abandonmc~lt, Ccscribc tnatcrlal and proccdure In I L n l  XI. 

( 4 )  PIIOL'OSIU USE (ehcdr): I(5) TYPE O F  WELL: 
' IFS~~C a Induslrlal Municipal f7 DrIvcn a 

'lrrlgatlon & ~ c s t  wel l  EI Other 13 m. ~ o r c d  TJ - 
(6) msmLr,m: Threadcd O Wddcd U _ ......... :.X?" Dlarn, from ..%g ............ ft. to .>A8 it. Gage ........................ 
.............-., Lw Diam, from ........................ it, to , ..................... ft. Gagc ........................ 
, " Dlam, from ........................ it. to , ............,. ..... it. G n ~ c  ........................ - 
(7) PRRPOltAXIONG: PerIoratcd? a Yes &NO 

T>'pFO? PC~<O_~:?!P.F-U_S-~ d+---L-- - - - -_, - - - - - - - -  

SIZE of pcrIorat3ons In, by In. - - - - . . - - - -, - - - - - . - - - - - - - - - - 
, ............................. pcrloratIons'from ............................ .. It. to ............................ i t .  

................................ , .............................. perforations from .............................. Zt. to it. 

...... ........................ , pcrforntloi~s from .- ft. to it. 
, .............................. perloratloi~s from ................................ i t ,  to ................................ it. 

, pcrCoratlol~s iron1 ............................... it. t6 ................................ $1. 
--- - 

'"\ SCREENS: well acrccn Installed ti yes @ NO I 
,..anulacturcr's Name ........................................................................................................ I 
Type - ...................................................................... Model KO. ..................................... 

........................ Diani. ................ Slot stzc ................. Set from , ...................... I t .  to it, 

........................ ................ fllam. ............... Slot slzc Sct from ...................... tk. to It. 

1 CONSTl%UCTION: 
.................................. Was ~ c l l  eraccl packed? a Ycs fQ No, Size of gravrl: 

............................. ........ ................. ~ r a v f l  p1,laccd iron1 .'.. it. to it. 
...................... Was a a~~r facc  scal provtdcd? YES rJ NO TO what dcpth? it. 

E?.!Saluscd_i.~eal~ 
~d any ~ t ~ a ~ ~ - ? ~ ~ ? ! ~ ~ ~ ~ u s a b ~ t r - = - a t - c ' ~ ~ ~ ~ n ~ x ~ ~ ? ~ . ' p .  ~o 
TYPT-OLW~~C~? -- - -- D~P!! f s l f a -  - 
%Et?o*.*Lse?!.i?r:.?t?_a!~-?f~ --....-a- -- - .. 

(1 1) WEEAKA 'A'ISsys: ~;;;$;yc8;,;;;;;;;;~.;;t! 1c\-c1 I s  

!V?PA.!~!!?.!~~~S!!.~?!C_Z-.KU~S~ !I.?!Y_!!..Y??! .!,?.Y!!?~!L?.-I~~,G,x's t i l l  B. 1: 
! ! : ! ! ! ! !  . . ! ! ? 1 - - . h ' ? :  

.I _.dI:t.:c- ...... 'l----- d . ? ~  _", kif -+-- 

' *I H I. ----.-- 
Eal./n~ln, with it. rlrawdnrvn a f t ~ ~  h rs. !!?W test 

-.-.L- -....... ................ ..-. 
Al.Icsinn tlnw g.p.tn. ...............A+ natc . 

rcr?l!~ffiturc.o!_~:?;ltcr- .---- . . &~f~~?s~_r~c.~!c~~.?~1i~~~~~~.,ma~c?~,,.~ ?cs, .- B .N? 

Forri~atfon: Descsibc b color, charncJcr, sire of mntcrlal and riructri,rc. nnd 
show tlalcknfss oJ aplrllycrs and the k m d  oltd ?tnlu$c o j  tltc trrcrtcrid 111 ccch 
slrntum pcnclrcl cd. with o l  lcasl  onc c>ttry for EUCJI  c11onuc 01 fom~a,liol~. - -  ." .--- ..------===-*---:--~ .-.- -- -.....- .... 

MATERIAL - - - - - - - - - - - - - - - - - --- 
- T ~ ~ - S . ~ ~ ~ ~ ~ + ~ ~ - - _ - - - - ~ - ~ . - - - -  -- 
h k  1 

...... .-Grava.Sy-chthnllr . .  
-RQ.c~ 
--Gem e ntm d.--Grav~l_- 
-Hock 
--&menf e d & ~ e l -  
-Rock-- w 

Aernankad--kal-.++ 
Jock,_.---- 

(13) Pl.mn? , 7 -. 

/ .  ...... .............. C M.r,uheturerWs E l e  ,% ,&!:y~..~.k ~L~IL~/&. :&s ' . . .$  % 
Type: ...... ldA dcL:&. l  ..... ~+-LW::R.L:.I.~ ........................ F1.P- 1-c -., ........... 

We11 l)rilIcr'g Blntcmenl: 
This wcll was drilled undcr my jurjsdiction end this rcpori IS 

true to the best of tny knowlcdgc and bclief. 

NAME OmN..L ,,.. STQR'pX ..... f,'j&FDI~~~J,JJ$$. ............................... 
:?crso~i. i:rli>, cr roipors lerll  pe or print) 

................ Addrcss .... 26 l~ . . l l inrd . .~ t  ,.... K ~ . ~ - F ~ ~ I ~  .,.-- 01:qpn 



TClrcdo 4-3990 

3831 llopc Sfrcc l  

K U M A T H  FALLS, OREGON 

f 4CIG -- 
0 - 46 chalk roc?: 
46 - 81 baqo:,:n lava 
81 - 123 b ~ o r . r ~ ~  shale  
123 - 131 brown lava r u c k  
151 vs 169 green sf lnlc  wi th  I n y c r a  02 b o r n  lava 
169 - 175 grccn s h a l e  
27.'; 200 ' gray shake with Layers 02 brcm lava 
200 4 20"1ray d1aIe 
207 - 214 brcwn lava 
216 - 221 piray shale 
221 - 235 gray s h a l e  w f - t h  coalrm sand 
738 - 262 gray slzn?,e 
261 - 3G3 gray b o ~ a b t  
2G3 - 4 gnicn s11~l.c wLth m1tlh3, ~ t ~ e z l c s  of 1n-v~~ 
344 - 396 gray ~ h z l c  
396 - 433 b~-uxm shale 
4 3  - 500 ycllotc ahnle  
500 - 603 brrcwn am! yeL3.o~~ shah 
633 - 651 cticl:y green r; hala 
651 728 brown lava 
718 - 740 blue b a s a l t  
740 - 742 black bacalk 
742 - 7C3. blue I>nsa l t  
761 775 t ~ l u c l c  t-!oxr~~y lava 
775 - 779 black c i n d e ~ ,  ha rd '  
773 - 784 dcccrnl>or;cd bLack Ifivs 
784 - 818 byown Lava 
1318 - 027 t>l .~clc  lava brcrlccn 
827 - 839 bror.m Inva,  b r ~ k e n  
833 blacl: Lava, bmkcn 
861. - 6 brorm Invn, hrokcn 
846 838 black lava, bsolccn .-- "#' 

f l d 1 . t  c L ~ T  //$ J i r ~  FII'cM / i r * ~ / 2 " @  715 

continued #---*. 



NOTICE TO IYA'CEIi WEIAL CONTIIACTOI1 
17be orlglnal mrd first copy 
of t I ~ l s  rcport nrc to bc 

iClrd willl tlrc 
STATE: ENCINEBII, SALEM 10. nl:EGON 

W l t l ~ l r ~  30 clays from the ddtc 
01 \ vd i  co1~~3>1ctlwli. 

Statc Il'cll No. 

Slaic Pcrrnlt Mo, .......................................... ....... 

(4) PWCOPOSEX, USTC (chcdc): ( 5 )  TYPE OF 1VELl-d 
Worncsttc 13 Indtmstrid U Mukrfcigaj .l R O ~ ~ W  Drlvcn a 

C ~ h l o  Jetted IJ 
h-rlgrtion l'cd IVell D Other W ,lug )$ ,loicd 
7---- - 
( 6 )  CASING INSTAX,LIG'.D: mrendrd Welded b< , 

,....., ........ Dlarn. from .................... I t ,  to .....,...-....-...... f t. Gage ...... ...,............. 
... &$' .... F .I,,. from r..B:.! .... *& 1. 2.d ,-..... 11. oar. .$<a ....... 

, ...........--... nlam, iron1 ....................... ft. l o  ..................... i t .  C=e ......................... 

(7) Pl3rLI;I'OI.ERTXONG: Perloratcd? n YCS kqo 

wP@ o ~ > ~ . t ~ o _ ~ t o r u s e d  . . . + f f - - ~ - I ~ ~ -  
sizc 6Lp~grb~?~l>!lP 

. in, by In. - - - . . - - - - - - - - 
,..: .......................... perforations from ....................... -... it. to ........,.......... .. ...:..... i t .  

. , , ............................ pcrforallo!~~ from .......................... ,.... it. to ....,..................+-....-. it. 

, ........................... pedaratrons from ............,...... .. ......., it. l o  , i t .  

........ , .................... pcrforatlons frorn- ..................... 1 -... ... It. to ,........ , .... , .,... : it. 
, ........................... pettorallo~~s from .............................. It. to ................... .. ....... It. 

(8) SCEl%ENS: Welt screen Insisllcd? C] Yes qNO 
Manutacturer's Nanrt: ....................................................................................................... 

c ,....-,,.. , ......................................................... Model No- o. - ..................................... 
*uIam. ..I............ Slat she .....,......... Set Iron1 ....................... fa, to , ..................... it, 
Dtam. ........"..-.. Slot size .............,. Set  Irorn .................... I t ,  to ....................... It. --.. ----- 
(91 consrltucsxon: 

.,.. ..... ............. w ~ l i  ~ t a I - M r t ~ r k t ~  used jn atat ~ d d 4 ! ! ~ e . ~  
ii .................. Depth of scel ....................... i t .  Was a packer used? 

DIarnctcr of wctl bore to ht tom of seal .... /.d ................ In. 
Were any Iomc sslra l  ccmcnlcd oil7 [I Yes J2h.o Depth , ........................... 
Was a drive shoe USC~?@.YCS (7 NO 

.............................. . . Was r.r 11 pravd packcd? [2 Yc; ).$,No Slzc of crave!: 

Yield : gn1.hnln. wltll I t .  dm$vdomn PILCP h r ~ .  --.---..-- ..-------A 
*r I ' #I . .... - ---I -...lf____~^ ..-... ..___---. 

*I rl -..----A -*L-.L- .... -----v-----.-+--.---* - 
"J-!J_c~ ...I..../ kc.r:a_lI/":~~:x1r!?+#~~-~fi!!1a_~:!2~!1_~!!cf~~L-~1!!?: 
AI~CE;~P;I now g.p.rn. nntc . -+-..----- +--.- 

~ . ~ ? . ~ ~ r ~ . . ~ - . ! ~ & $ ~ ~ & ~ - ~ & b . ? h f ~ t c p ! . ~ " = . ~ ~ ! ! ~ ~ ~ ' , . ~ $ $ ~ & ~ ~ ~ ~ . ~ ~ < ~ ~  

(12) WELL LO@: u~a~ncter  oi wc11 below csslng .......... g ................ 
~~.gt.h-_a.rlr!:.?.?~~~/=-x? --c:-n: ~!!GLc_o!~.I!!~:(~~?Y.F!~~ _ -ZL&g it. 
Formntlon: Descrtbc b color clta~acter size of tnnteria! a w l  sirttcicire nllll 
shot" tta~ckttcss of O q t t J i e r s  o h  ihc k i d  nwt rlature of the matcrirrl in'eoc18 
strnturn pcnctrcfed, wrth at lens1 one entry for cach change of jorrnatlon. 

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

(13) PUMA*: 
m~iulacturcr's Nnme .............................. .., ..... ...............v..,....-..M...................... ; .........k.... 
Type: .................................................................................................. H.P. ................................ 

\ifxlcr \Vt l l  ~ot~lr~cior's  Certl Cicntfon: 

This well wns drlllcd utldcr ~ n y  jurjsdiclio~~ and this rcport 1s 
true to tlw best 01 mu kaowlcrlnc and hclicf. 

(USE APDITIONAI, SHEYL'I~ fY KF:CIl'.SS AHY I 



lc3./3--l~l.  SrI'ATE W EX d, NO. .......................... 
................................ cow r;rl~u;Q:!~~xth. 

....................... At'l'X,ICA%'XON NO* 
MATLING d[ conqor . , OWN1GR: ................................................................. ,:.. ............ Al3DXEESS: ...... ; ............................. .,.... ...................................... 

. . 
' CXZvX AND 

1 1  1 LOCA'LIXON OF WELL: Owner's No. ...........................d.- STAlX?.: .............................. ; *................a*.... : ..................,.......~...- 

Bearing ~ r l d  distance f rorn section or snbdivisio~~ 

41r.41r.-41r.CC-~Z C=;-+-=-T~- _1.-~~?---.~111-~=~-'='=- '=----. -a1if=*=e--__-2md.1---..3".,,-,-=,r-I=. 

w.A2'>:13 LKV1i:L: 
100 fez t  bdot?  land surface, 1954 

J o t  PUMPJNG EQU JPMJCNT: Type ............................ .....- .................................................................... 33,P, ........................ 
Capad ty ........... 5 ................... G,??.M, 

-+--- 
L=-=?Lrr~I-I--I=2-~~-.7---1:l-~___=_I__~3-3-r :=---- <-.. ---=-I- r*- 

. --. --.....*-- ---- L" -.----" -<..- "--- 
WELL TESSS: 

.............. . Drawdown ............................. it. nftcr : ........... .. hours .......................................................................... G.l'.M. 

........ ............ ...................... ..... ..... .. ..............*.I.......... USE OF WATER ~Q.!~-~.~~c.~...~$o.$:~I Temp. OF. i I. ..........., 19 
USGS SOUHCE OF SNFOHhl'ATXON ...................... .. ...... ........v.............*.+..+........r... : ........................................................................... 

................................................................................. DRIT,T,NR or DXGGRR : ..................................... ; .......................................... 
ADJIITIOMAT~ DATA: 

.................... ...................- .................. . Log ................ Watw Level Mcnsu~cmcnts Chemical Analysis Aquifer Test 
-.-AI-- . -...-.----- - I-"r=&- ---=-.= .~--------~~:.~~~:=.-~~"~:-z-=:-7-.?~~~-~ L-C: :+y:.YL?--A---=---*-.:--%Y"2~e 

KEMAX1RS : 



ME3.Jh SJIJ4 Sec ?? 

Appl jcaf ion No. ............................. ,.. 

Owncr : .................... L...Ho~.sc.~!cD.I?~.c.~c~: ................................................................... Owner's No. ........ 

...................................................... Driller: ..................... E.~.-.!.~......tS.k.~.??5: : ..... D'atc f3l-iltcd ....... 19.53 .......... 
-----+,.--- . ----".-- ....... -- - - - - . - - - + -  - - - - - - - -  

CIIAllACTRR OF hlhTX1l1M~ 
IFccl hclorv rand srlrlsccl -.-- I horn Ta =A-z,=-zL----..-. y-L=7----.------.-----------yz=== .-- ---*: =;==c2ze-.---.-. -.-+- 



Pllc Ox tl:lr,n! nnd 
First Corky wit11 tllc 
STATE ENC:INEUlI. 

(3) XYPX;: UP FVOltIC (chcclc): 
Ncw Wcll fi Dccpcnina O f~ccot~dltlonla~g Kj ' 

St *' ~ u d o n r n c l ~ i ,  dcsr~lbc mntrrin1 hnd procduie In ftctn 11. - I - -  .̂ II.̂ Y---YC--Ctll--.ll 

(4) PROPOSKD USll ( ; T I  ( 5 )  PYPR Oh' MJISLJJ: 
DomcslIc U Ynctuslrio? Muufrlpal LI brivcn 

Jcttcd [lJ 
frrl airon a T t Well Otlicr 

S t o c ~ .  G . T ~ ? c ~  Dug U norcd U 
---Ah- -.l-"--P*- 

(6) CASING ~h'S'ffk~d&IP; Thieadcd tS Wel(ltd 
.................... ..,......... ,... .......... .'WDln. from ..................... ft, to i t .  Cnge 

0 .... ..... ..................... I'l9 296 '-. ?I!!..??%am. iroln i t .  to ft. Gage !* ;-.... 
................ ........................ .,.,.,....... :.!' ~ X n n i .  troln ...................... A. to it .  Gnec -- . a*---" .--- 

(7) l?'F~RE'O~~Ih'fi~~?% Perloraled? Ycs UQJo 
~J!~o~PP~??I"?~!:s.c~P~ - . - - , - - - . -  . 
SIZE of p e r l o r a i t o ~ ~ s  In. by In. _.___-_______+__._._-I ...---.-,.--.-- 

................................ . , .......................... .... pcrfarnltont from .,. .......................... H. lo  i t .  

.......... ............. , ........................ pcrloraltons from ............................... i t ,  to ; fl.  

................................ ............................. , .......................... pcriornttoz,~ from i t .  to ft. 

-,... - ...................... per~oratlons Iron1 ...................... .1 ....... ft. to , ............................. I t ,  
.............................. . , .................. pertoratlons from , It. l o  .............................. i t .  

C _ l - - e - - U Y -  --Y--"-m 

(8) SCItEEMS: W~II scrcon itlsta~icd fi ~ r s  E N o  
ManuIacturcr's Namc ...................................................... .....................*..............- ........... ...* 
Type , ........................................................................ Model No. .................................... 
r' ,-..+...,.... Slot sFze ........,........ Set from ....................... i t .  to , ..................... it. 

........................ ........................ b.,.r~. ............... Slot aIrc .................. Set Irorn it, t& i t .  
-..-I--..--- - 

(a) conslfrzwcTxoH: 
Was ac:l  gravel packed? Yes fi No Sirc of gravel! .................................... 

............................. ................................ Crave: placcc? from i t .  to,  .- ti. 3-79 .................... Wab o svrfa :e seal prov 537 33 cs n No To whnl Ucl~th? , it. Vonc~eX c ?L?lr~~a~:. +;:.s~.!.n_g.c-1?~_ _-.+ -.--.-.u.---- 

rndcs- s e a  rank inu5!~1 ) ! :2~4  !cc?--i 1-Yr?. 31.!.'0- -. .- . --. -. -- . - 
Drptll . of strata ry.I?~ai~?kll?." ... - - +. --. -. _ -- - "-. .. .--.. .. -,, ,-,-. .- ... 

hcccpicd by: 

Slrrlc Pcl-~1111 No. ..................................................... 

wns Ar :!I?P .~:~!_!n_?p~'?-~~.~Uc!--~:1. N?.~!..~c.~~!~Y-!!Io?E .-.--* 
. ..... El!!!& -!r5~~,.!!!!~&~!!!.wro!_.. --~"-!?:"_d??~?~!~"-,~tc!---h..hrs. 

I 1  I* #I ' ..___-+ l-llll_.--l-l-+l--l.. -- 
II #I I* *I 

.-_++ .+__ ,_______*_._f__+_f .__f  ... ._ _.- ___. ,.----.--+----. 

Italter Icst ~nt . /mln ,  wllh it d tnwdown nllcs hrs. +-...-.+----...-,-.. ..--.--.A-.... .- .......... .--..--. ..... 
* .  

Arlcsln~l flrrrv E.P.M. Ualc ..- "*^  ---. ---,-*.*-. -.+ ^ .-.-.. --+lr--.---------*------ 

For~nntlon: D~scribo b cotor, rltotcclfr, drt! of rnnterlol nnd slr~!clirrc, ar?d 
$?tow Ihlckr~css  01 upu~fers.  and the ki~td n l ~ d  *rolurc of (! lo  tnolcnot in  c n c l ~  
$ t ~ u l i l l n  ~ ~ o ~ i c i r a i c d ,  with at least onit entry for cach clranyc of formolIoir. 
Ly=.-::7.:".::~**~ -.*7-.-=--*." =; +. ------<:-+~A-4.~::A==y=>=-~;<- -:;:: ??,=.*.-.:.->-2: 

MMXRIAL r(X--i TO -.. .i ....... ............-... . <y-c~/-&-E;\l+~\ 5:.nz.-. --li--. 
Sandy __. __..-.___-. loan  .__. _._.___.I. _I.-___f1._ - ..... ....--- 0 
~ c 1 l o r . r  shale .--..+..- ......... - +T-----" 

:rp 
--l.F .--...2-j *-,. 

Sand, grc?vc.t & 6 ~ 1 d ~ e r s  
..*... ..--L..-I._.I I_.__.l_._f_..---*" -----..-- - 

-2,*--. 
--3~8 & 

Y c l l  r ~ w  shn1.c 

., . - - - . - - . . - - - -, - - . . - - - - -, , ,. -- .. -. -. , .2, - --* -.w d . 

gray t;hzJ.c, cnviur ,....- '?,-.-...,.,---.-- - I . 152 3-t*>)-, -.6- * -+. 

. 
gmy. .blue shiiic 8- - - - - . r/.3 - .- . .-.-..-..-----" .----.,-. 2- 
san& blue s h a o  

T- 
-, ........... . .  

,ava boul. dcrs ex~%GEIcd ~n .... ........ G-&--s&k * ..7mF- 

... - -- .- - - . 261--... 
avn rock anT6-5,ue shale  

ll...-. ...--..-.^---- +- .I-I d l - .  

m- -2.>/.F--- --.F/ ~B-- 
gr nvcl  . - - - - .  ,,,-- -7fiJy -- ........ 
gray slcL4 s 5 2 c  '2 I3 . ... .-------- -zsr - 

--3w-- 
0 ~ ~ ~ ~ ~ ~ 7 < < j j i - ~  Zfi-*-b1 ay 

............. I__.-f .... __l-ff-L..lll-I. -- . 
grey 5luc s11nSc ---------,,---. 

3br: -31~7'- 
......,.....A .... - 

3j71 
--3-53-- 

hard basnIT~'boul.t!r.rs ...-........ .+- ---dm- 3.5,T-. -.-3G6- bautdcrs & black skic?~y clay --b-l-iE-. 5g--l---a. .-,+-----..,-----.-..-- -,- 
a .t roclc 365- -:j?li- 

'I'ic:I )>rillcr'n Stalcz:~c;~k 
This vrcll was cli*itlcd U I I C ~ ~ F  my jurisdiction a i d  this report is 

trtic to tbc bcst of m y  k ~ l o w l c d ~ c  ntld bc1ic.f. 

Kcn Ha4tZcy !.Je17. IlriZling ............................................................................................................ NAME 
(irtrson. Ilm, $r corporntlot\) (SYpc ar p:Lnt) 

nox 5112 I3ne:ath P a l l s  Cz.*cgon Arldress ........................... P. ...................................... R ..................................... 



.. - . ,""'11, dmwdo\vrl nftcr hrn. ._ _.- I. - 'L - --._------tt--------.---- 

, -*+- I# I --.-- -.------+---- -. -+------ 
II I* II 

_-___.__I.I I_II. -* --------.---- 
gnl./t~afti. ~ l i t ~  -__.._ r i t .  drnwdo\vn ntter hrd. .-+ .-+._-__._I___ 

Artcslnti flow - - - - . - . - - + - - -  s.l?E--FJt_C_-_-___ + - -  

Tc~r.per?t!~rc of walcr Wnn a chc~nlcnl annrysls mndc? D Ycs O No .-l-."LL--L +++*-+.__ -._. ._,. .... ". -- I -- ----...- 

I (12) rk'ELL XJOG: flfnmctcr of wcf! ........................... ..... Inchca. 
D e ~ ) t l ~  drlllcd ncptli of  ~ornplcLcd~ycl~-~_ ---- .. I t .  

For~nntlon: IBcscribe bt color, cl~arocfrr, slze of mntcrfnt end sfrticlt~rc, and 
ah010 thlckncss of aauijcrs and 1tkc kind urtd ~laturc of the annlcriol In cocla 
stratun~ yctictmlcd, wilh nt lcnsl OTIE c t ~ l r y  for cnch c l ~ a n g c  of forlnalton. - - "- 

MAl'tntAL 

boulders "and clay 
2cLnk -A-4 voIcc?.nic astl,-st&clcy - 

l o o s e  lava xoclc in ----- 
broken blue basnlt . 
red  lava - - - . --. -. - -. - - - - - - 

' dense hafid basal.+ -- ---- --I 

I - -  - - --- 
-- I-I- 
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