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WmS OX THZ TKi\'\INC: OF FROZEN GBOlTND BY THE 

FAIRBANKS GOLD DRZDGING COBPANY, FAIB- 
BANKS CItEEK, ALASKA 

The Fairbanks Gold Dredging Company operates two 4 a. f t .  
diesol engine driven dredges on Fairbanks Creek i n  the Fairbanks dis- 
t r i c t  Alaska. These dredges can each dig 2000 t o  2500 cu. yhs. p e r  
day during an average season of about 140 days, although the a c t m 1  
t o t a l  yardage dug during a season averages between 400,000 and 450,000 
cu. yds. The company was one o f  the f i r s t  to  use water fo r  thawing 
purposes, Thawing has been improved and the operation enlarged during 
the l a s t  few years, Up t o  1926 the No. 2 dredge dug only natural ly  
thawed ground i n  the upper par t  of the craek so that no thawing was 
done h e a d  of it . In L926, the thawing done ahead of the Ho . 1 dredge 
mas done with ditch water under a 40 foot head with a supplemental. 
supply delivered by a 6 inch Eorris sand -gmp driven by a 15 R. P. 
Scandia semi-diesel e r g h e  under r a l s t ive ly  l o w  pressure. This pump 
could supply about 80 points, the t o t a l  number of points se t  a t  that 
1;irne being about 120. These points were o f  1/2 inch ordinary pipe with 
open ends, the same as now used, alld driven t o  bedrock a t  5 f o o t  centers. 
Some of t h i s  ground was 30 t o  40 f ee t  deep, although averaging 20 t o  
25 feet. Driving points was d i f f i c u l t  and slow and a thaw required. 
oonsf derable time, 

The No. 2 dredge ms rebui l t  f u r t he r  down the creek i n  E927 
and is now operating on No. 7 below discovery claim where ground con- 
di.t;ions a r e  similar t o  that now being dug by the No. 1 dredge on No. 
5 below discoverj claim. Thawing operations are now being conducted 
ahead of each d r e u e ,  the water being supplied by a mall  ditch for 
thawing ahead of the No. 1 dredge, while the supply is pumped f o r  
thaw:Lrrg &head o f  the No, 2 dredge. The thawing equipment i s  otherwise 
the same a t  each operation, 

Gsoutzd Conditions: 

The pay dredging ground ranges from 300 to 400 fee t  in 
average width and m o s t  of it has formerly been mined t o  a considerable 
extent by drift and opencut methods. &hch of the ground i s  covered 
with old ta i l ings .  The depth ranges f rom 20 t o  30 feet and in places, 
where overlain by t a i l i n g s ,  is up t o  40 feet  deep. ':&ere undisturbed, 
iihere i s  up t o  5 or 6 f e e t  of muck ouerburden. The gravel i s  of mediwn 
s i a e  snd contains some clayey sedimnt ,  and some clayey bands up t o  



18 inches W c k ,  Ths bedrock i s  mostly a achZst decomposed to a soft; 
c l ~ e y  mass f o r  several fee t  i n  depth, Naturally, thawed channels and 
p f  ches e e s t ,  s o  that the ground on an average i s  about h a l f  naturally 
thawed, leaving the othar half  t o  b e  thawed, Some of the ground i s  
also natural ly  thawed *om the surface down t o  a maximum depth o f  20 
feet. The ground under the old tail- p i l e s  of  heavier rocks is 
generally frozen, while tha t  under the smaller material 00 the old' 
scraper dumps i s  generally thawed. T b  irregularity and Ghe existence 
of these naturally thaw& areas md. channels complicate thawing pro- 
cedure and the results. Fach prospecting by driving down s t ee l  bars must 
be done in order t o  L i m i t  these areas. No stripping o f  the muck over- 
bnrdsn i s  done, although the tail* p i l e s  are blown down and more o r  
Less leveled off  with water under pressure, 

The d e t a i l s  of the pipe layout were not recorded. The 
stanchmi thawing point consist% of  or^^ 1/2 inch gas pipe with open 
end point, The t o p  is fLtted with a vr turned. s i d e w s ,  the npper 
arm being f i t t e d  with a s t ee l  plug f o r  a drive head, the base being 
Pi t ted with a short  nipple f o r  ~ f 2  inch ribbed garden hose con.nec-tion. 
'I?he headers h m e  t w o  WEW take o f f a  with 1/2 inch connections, T h s  
various l e w h s  are j o b &  together as required by ordinary sleeves. . 
Some of these pipa points cannot be driven to  bedrock because of  the 
depth of the  ground or  landing o n  a large rock. A t  times, f f do= 
20 feet o r  so, thesa are l e f t  there  tio t h a w  and mother may be put 
down t o  bedrock nearbg, but as a rule the gresent pract ice i s  t o  with- 
&a81 the  point,  h a r t  a special driving polnt in t h i s  hole, and 
drive it t o  bedrock. This p o w  fs made of 3/4 inch extra strong gas 
pipe t o  which i s  welded a piece of d r i l l  steel dram into a cross biL 
o f  1-5/8 gang6 and hatring two  s lo t t ed  o r  d r i l l ed  holes 1 4 t o  3/8 inch 
in d d t h  o r  diameter, one opposite the other and about L inches above 

ward and ahead o f  the b i t .  

f 
the cut t ing  edge. Holes are s o  p t  3.n t ha t  the mter will. jet do- 

Driving the Points: - 
Both types of points are driven with an 8 1b. hehnrmer, on8  

n l a n  driving while mother  man turns the pobfi. The driving is hard 
md the progress i s  slow as a rule.  

Experimnts M e  been made here, and on Fish and Goldstream 
Creeks by othar companies .at t b  suggestion with the a id  o f  Irving 
I?eed, whereby a smell jackhammer air d r i l l  was u t i l i z e d  ia driving these 
3/4 inch pofnts a t  tha t  time equipped with a chisel  b i t ,  afmiSar t o  
-l;hose used by the Fairbanks XxpLoration Cornparry on Goldstream Creek. 



While the speed of &riving was considerably increased, rmmercnas dif-  
f i c u l t i e s  were me+, These points did not hold up well, nat enough 
m t e r  could be delivered t o  the point t o  keep it c lea r ,  the drill 
rotation was too weak f o r  t h i s  bit and in the opposite direction t o  
the threading on the points,  and the method of  delivering the blow t o  
the point m s  not pract ical .  Changes were made. Single extra steel. 
pipe i n  5 foot lengths was then used with the ends ground tm0 and' 
threaded so they would b u t t  in the sleeves which were also specially 
tapped and threaded f o r  this.  T h e  bes t  b i t  was found t o  be a cross 
b i t  of 1 4 / 8  inch gauge bored with a center hole and four other holes, 
one 'between each angle of the b i t ,  centered around it, These holes are 
a l l  3/8 inch i n  diameter. These points cEre found t o / k t i s f a c t o r y ,  
all threads, however, be- l e f t  handed. t o  be in the  same direct ion as 
the d r i l l  rotation, 

A special combine& water haad, swivel, and drive head was 
designed by Reed which consists o f  aepiece of 7/8 inch hexagon solid 
drill. s t e e l  welded to the elld of a psce of 1 inch ext ra  heavy hydraulic 
steel pipe which passes through a specially designed packed water swivel 
with a m t e r  connec%ion a t  one side,  A se r i e s  of 112 inch holes are 
d r i l l ed  through t h i s  pipe so the %tier as admitted through the water 
swivel can pass through t o  the point, A s tee l  ring is shrunk around the 
upper end o f  t h i s  pipe where the d r i l l  s tee l  is welded t o  it t o  
strengthen this join and t o  also act a s  a stop. Another ring i s  
wldeb  around the pipe as another s top  below the m t e r  swivel. The 
loaar Bad of the pipe is tbx%zaded inside t o  permit it t o  be turned 
onto the thawing point pipe, The pLece o f  7/8 inch d r i l l  s t e e l  is 
provided with a s t ee l  shoulder similar  to  the o h c k  end o f  the regular 
machina d r i l l  s tee l ,  A s  the drill operates, the bBovi i s  transmitted 
t o  the pipe, the water smivel being independent of the drill 's action. 

T h i s  aqn ipen t  and method of driving points has inproved the 
speed, but has been adopted only t o  a small extent by the Fairbanks 
Gold D r e d g i n g  Compaqy who used it with t h e i r  514 inch cross b i t  points 
i n  continuing with points  which have landed on boulders a t  depths 20 
fee* o r  deeper o r  have encountered extra  hard driving. Bk. Ray 
Euqhries ,  the  superintendent f o r  t h i s  company, s t a t e s  tkat fo r  this 
purpose the method has some application a s  it saves considerable footage 
vrhich would otherwise have t o  be redriven with lrnrch d i f f i cu l ty  an8 
cpseationable success. Further improvement8 and experiments a re  
planned by Reeb, I t  however seems tha t  t h i s  method has  very  l imited 
application and it i s  very doubtfil  i f  it holds any advantages over 
the usual methods except as already mentioned, The cost o f  equipment, 
a i r ,  and i t s  de l ive ry  i n t o  the f i e l d  which would be additional t o  
the usual thawing equipment a re  large factors against i t s  adoption, 



Water for thawing i s  supplied by a 10 inch l o w  pressure 
Byron Jackson pump and a 5 inch high pressure pmp, belt driven by a 
110 H. P. S c a d l a  Pacific semi-diesel engine, A l l  o f  th is  equipment 
was formerly ttsed on the No, 1 dredge, The water i s  obtained from 
the fmruediata creek and. reused, The average water temperature is 
stated t o  be 5s0 F, but this is no doubt incorrect and is probably a 
l i t t l e  colder than the average di tch  ~arter.  It is attempted t o  hold 
the pressure at the cross-heads a t  around 30 lbs., but it often drops 
t o  20 Ibs. which it i s  stated is a21 right f o r  thawing, but should be 
more than 20 lbs ,  for dr iv ing.  The ground a t  present being tbvred 
averages 32 t o  33 feet i n  depth, with some 45 feet deep. The points 
are set at  10 foot centers and about 21 W s  are required t o  complete 
a thaw under average conditions, The greatest number of points seE 
here i s  about 3OU. 

Tha- Ahead of Ho . 1 DreQe: 

A n  erratic and small water supply is provided by a focal 
ditch under a presswe of  15 t o  20 lba.  at the cross-heads, 'out this 
f s stated t o  vary. About 300 points are set  here, the spacing being 
a t  6 foat centers, but in the f'uture it i s  planned to increase t h l n " t o  
8 feet. The aversge t h a w  requires about 14 to 1 6  ws. 

No coat  B are available, As only about half of the ground 
]has to be thawed, the coat per m, yd. dredged should be no mi^. 
'!he thawbg operatiom employed 20 men. Details and cost o f  thaaring 
at this operatian about  five years ago were reported by me a% that  
kime. The cost o f  thawing at  that time was stated t o  be TO t o  12 
cants per cub yd. thaarect, o r  about 6 t o  7 centB per  cu. yd. dredged. 



By - 

i,, L. ~ ' / i m l e r ,  1926. 
_ - - - - 1 - -  

The cornpmy 02eratss three 9 cu.ft. eleci;rical'Lj,- dxiven dre&+e8,.--iioal 

dredge operating at Coopsr Gulch, fiTo.2 at L i t t l e  Creek, Ro.3 at S a t u r h y  

Crselr; and ?!o.4, a 3-1/2 c z r f t .  dredge, on Snake River. F m  areas, one for 

each dredge, n r e  being tha11:ed. Some o f  these areas a r e  divided in to  differ-  

ent units, fo r  t h o  pur9ose of t h i s  report each area w i l l  be referred t o  

by t h e  number of t;he dredge now digging it. Yhe c h r a c t e r  ard depth of the 

ground, the .:later supply and other oondit ions, vapj  i n  d i f fe ren t  p s r t s  of the 

f i e l d .  Accordingly, there are var ia t ions  in the practiue. General conaitions 

i n  the d i f fe rent  areas ;Ire as fo l l@,~s :  

hi:ea Bo ,l - Vho ground v u i e s  f rom 55 t o  58 f e e t  in depth, averaging 60 ft. 

llhs apd and m a k  covering avorages 2 t o  5 f e e t  thiok. In t h i s  area, as e n -  

erul ly  i n  =%a iio.3, the sod and muck covering ie re la t ive ly  tldn and is only 

of al ight  cor,siiieration in +ha thawing. In  tho northern part o f  this  area, 

a d  Area No,3, soms o f  the ,gavels a r e  cemnted by lime, xhile at; other 

$laces in thi~ vicirsilg, 1.a~- flat a k b s  of  limestone may overlay bedrock, 

micfng the driving of  points to  bedrook mos t  difficult. Such occurrences 

are, hwever,  onlg of locs,l extent ,  and are  beyond t'ne present considered 

dredging area. An average of 550 t o  600 points a r e  set at 32 f o o t  centers 

i n  th i s  area as most  of points must be ast  by d r i l l i n g  holes t o  bedrock, In 

the more favorable placee the points may he driven when the2 a r e  glaced at 

16 foot centers ,  m-d the number oet i s  proportionately increased. fhe mini- 

m s ~ a t s r  pressure used i n  this area i a  20 2bs. per aq,in,,  with a mxim of 



80 Ibs, tvhen the  LIiocenc ditch triater i.s available. (Sae phoi;oe 724 & 7l15) 

Area 30.2 - Yhe ground varies f 2 o m  33 t o  45 feet  in depth, of ~Z~ich. 5 

t o  15 f e e t ,  average 7 fee t ,  i s  sod, mck a d -  ice, I h e  del>th of t h i s  over- 

b w d m  causes notablo s~bs idencee  in places of grea tes t  d q ~ t h  or i c ~  content. 

( s e a  photo ';;il&) In  t h i s  area the points are a l l  driven a t  16 foot centers,  

so that 2400 points  a r e  requirsd t o  t h a w  suff ic ient  &;round for one dredge. 

Pressure of the  w a t e ~  used here variee frm 20 to 80 Ibs .  per fiq'in., accord- 

ing t o  the 60-uce of sur~pLy, 

Area iT0.3 - '?.'he ground =ries from 53 to 85 feet  i n  deyth. BB a m~lo, 

the $0~1, muck and ice covering in 2 to 5 feet thick and is not a factor 

although at several. places, eo2eoially ahead of the present dredge face, t h i s  

covering 13  olmr 10 feet  thick. Pioneer di tch  vrater under 10 to 12 l b ~ .  

prcsaure at the m i f o l d  is mainly used in this area, except when water i r j  

pumped at; 20 lbs, From 550 t o  600 points are set in drill holes at 32 foot 

centora in t h i s  area, (See photo 1217.) 

Area No ,4 - Ihs ground is 10 t o  23 feet in  depth, only pa r t s  being 

covered with sod and a l i t t l e  muck, mch o f  t h i s  area is not frozen, being 

i n  tho bed of Sndce River, 'Eater from a sraall d i t ch  i r j  available for a corn- 

paratiwsly short  period at a pressure of ? t o  8 Ibs., most of the ~ U P P ~  

b o b g  ~umped under 20 l h s ,  pressure. ALL points ax9 readi ly  driven t o  bed- 

rock. About 250 points  are o e t  at 7 foot centers. 



Bater Su--ply . 
1,Yater su2ply f o r  thawing i s  provided by three d i tch  l ines.  During 

periods of reduced di tch vatex supply, three pumping plants  are  aTrailabla 

for  returning the water to  the points. The de ta i l s  of Cvhe d i tch  su2pl;y 

D i  thh Carrying Capacity 2ressures at &Iaaifold 
- 2iiners' Inchen Lbs. per sq.in. 

Uiocene 4000 - 4200 
Sward 1200 - 1600 
Pioneer 500 - 600 

';'he \i1ater f rom the ~ifocenc d i tch  i s  conducted through a 54Pinch 

diameter wood stave pipe l i n e  to  the  main Vt, thence thm t h r e a  branches 

of  26-inch diameter s t e e l  p i p  t o  areas iSoscl and 2 ,  Seward di tch water 

f l oe  to separate "Y!' and thence can be delivered to  &in l inea leading t o  

areas Bo.# 1 and 2 ,  Pioneer di tch water ia delivered to  area Bo,3. Esoh . . 

gumping p l a t  contains tvro 12-inch centrifugalpwnps, each p a p  being 

d i rec t ly  connected to  a 200 h.p, induction motor, U c h  pump ~il.1 deliver 
4W@ 
4000 gals. per minute. k'esswe a t  the pumg is  usually maintained at 40 

lbs , ,  o r  aboiat 20 l b s ,  in the f i e ld .  

Tater  Temperatures. 

The averam tempsrature of the water during the four s m ? r  months 

ranges from 45 t o  50 degrees F. It i s  highest during a dry  or Low watsr 

supply period when it usualljr roaches 67 to 68 degrees. On l!ay 2, 1926, 

the m i n i r a m  te~rrperature of the water was 400. Ihe highest recorded dwing 

the summer Gas 73% On August 23, 1986, during a rainy p r i o d  anrb h i &  

f lm,?  the temperature of the water i n  the  Miocene d i tch  was 50° m d  in  the 

Pioneer d i tch  51°. The Fioneer d i tch  wat,er is  usually 1 t o  2 degrees 

Warner than that o f  the Idiocene, It receive8 i t s  water from biome liiver, 



considerably below tho intalro of the idiocsno. h considerable difference 

is also noted betr?een the day cad night t eqe ra tu res .  Yhe pumped water i s  

usually colder than the di tch supply, Qhe coldest water used for  thawing - 
has & temperature of 40°, the contention bsing that the recults obtained 

~ i t h  colder water are not economically sa t i s fao tor j .  

Eiluil~rnent. 

Yhe m i f o l d s ,  which ta3re the water f rm th.0 =in pipe l ines  and con- 

dcct it to  the headera, are o f  11 or 6 inch diameter, Q&aul ic ,  r iveted, 

s t e e l  pipe :vith s l i p  joint connections. Welve headers taking off from ono 

nlaulifold, generally a t  intorvale of 82 f ee t ,  usually make up one thawing 

unit. 2bese headsrs are of  6 o r  4 inch d i m s t a r  1 6  gauge hyc&aulic, 

r ivetsd,  s t ee l  pipe wit;h s l i g  joints  made ~ i t h  a standard %inch water p i p e  

comlection every 1 6  fee t .  A t  each header mnnection, e t a d i n g  vert ical ly ,  
-. 

i s  a short 2-inch cipo nipple, o r  lEriserft, t o  nthic'a i s  joined a 2-inch ttl't 

for the croashoad. For the 16-foot spscing of pointa, t h i s  crosshead has a 

5-foot arm extending each pay f r o m  t h e  "fH, m d e  u2 of EL shor t  length of 

1-inch pipe, a valve, mother length o f  1" pipe at  the en6 o f  vrhich i s  the 

mle part o f  a special patented hose lock coupli l~g.  (See photo ',:19.) itXere 

32-foot point s ~ a c i r . ~  i s  done, only every other header outlet i s  used and 

i7:hile a sirxi larly constructed crosshead, as above described, r.my be used, 

it  is c u a t o w y  t o  take off di rec t ly  froin tho l"P" with one short iim, The 

ent i re  d i ~ c h a r g o  frolri one heaAer out le t  goes t o  1=1/2 inch point,  a t  times 

A 1 1  pointa used f ~ o  driving :'d thawing a t  16-foot centers are con- 

structed o f  9/4 inch single X heavy pipe, i n  lengths of  10 t o  20 feet  joined 

togethar w i t h  standard sleeves, 'It10 form of s t ee l  b i t s  are- used, They are 

"fir 



welded t o  the pipo, Tho Borw or straight; b i t ,  which i s  d ram t o  a point,  i s  

used for  average dr iving condit io-r,s, Y l i e  s t ra ight  ch ise l  b i t  i s  used i n  hard 

driving or bouldery ground. Both foms  of b i t  are provided with trio 3/8-.inch 

round openings se t  1-1/4 t o  1-1/2 inch38 above the goir~ti and pointed 6traight 

d~;ur, s o  tho water w i l l  play ahead of the point ,  A goose neck of 3/4-inch 

p i ~ e  is f i t t e d  to the  upper end of the pipe t o  tvhich the 1-inch hoso with +;he 

ferndo end of the  hoso cou- l ing  is attached. (See photo 1/19.) 

Tho paints  s e t  i n  the  &ill holee, o r  at 32 f o o t  centers, consiof o f  

1-1/2 inch standard pipe wil;h Full  ~ g e n i n g  a t  tho los'er end; and a 1-1/2 inch 

'"i!" at the  *per end, Yhe 1-inch hose connection t o  the t"i'll may be by a 

straimt 3/4inoh nipple or a 3/4uinoh g o o w  neck. A11 pipe a d  f i t t i n g s  

are of  atandard sizes znd thread, 

Driving md S ~ a c i n g  the Points.  

The thaving points are ueually driven t o  bedrock i n  @OW not deeper 

than 45 feet. Occasionally some small loca l  area8 are  encountered v:here 

conditions are toe d i f f i c u l t  for successful driving, while at o t h e r  place6 

vihere favorable conditiom exis t ,  points  have been driven to  a depth of 60 f t ,  

Only the 3/4-inch pointa are driven aad are spaced at 16 foot centers in  equi- 

1al;eral t r iangular  r e l a t i on  t o  each other, Pro zen ground, baing prac t ica l ly  

l i ke  ooncrete, must f i r s t  be t h v e d  ahead- before the point can be advanced. 

The point drivers therefor9 v?ork from point t o  point  advancing each t o  the 

depth thatrecl, ahead which varies usually from 3 to 12 inches and more per hour. 

Devioes f o r  Driving Fointa. 

Various dsvicea f o r  driving the poiz~ts  have been used, but all of the  

earlier one8 but one have betin discarded, and it i a  o n l y  used to  a sral l  extant. 

It consists of a heavy s lo t t ed  drive head, or anvi l ,  f i t t e d  with handles for  

-5- 



turning and i s  keyed by vedges t o  the point a t  a convenient height. One 

ma.n ~ C r i k e s  t h i s  drive head with a heavy sledge hammer while mother  t m a  

and worlrs the point t o  keep it free .  ( see  photo Ti'18,) 

New 'cy-ges o f  drive heals and s lo t t ed  nliding ha rmrs  were dosigned 

last year by the rnen i n  charge, We of these cousiata of a case hardened 

cast ~ t e e l  drive head in the form of a heavy hinged o lmp and i s  f i t t e d  

with handles for  turning the  point,  '?he other, i s  a case hardened cas t  

s t ee l  r i n g  which i s  slipped dovnl ove r  the point, The center i s  a t a ~ s r e d  

hole ao it w i l l  koy down over $ke wedges, A. l i gh t  clamp with handles is 

fastened belm the r i n g  f o r  turning t h o  point and also to hold i n  the wedges. 

The harmers are nude of  cold robled shafting, with a a lo t  cut length- 

wise s o  they cm be slipped onto the  point a d  f reely raised and dropl)ed, 

'Pv:o keys across the s l o t  ect  as guides. OLQ of these harmers weighs 23 

pounds and is  f i t t e d  z i t h  ahort handles. One man works th i s  o u t f i t ,  ra is-  

i n g t h o  hammer and dr iving i t  d o m  against the  drive head, t u n i n g  the point 

from time t o  time to  Iceq it free, (See photo Yi'l9.j 

The other hammer weighs 44 pounds, being capable of s t r i k ing  'nsa~ier 

bloms. A block with rope tackle swung f r o m  a light folding t r ipod rmdo o f  

pipe, auppliea tho mechaniom for raising ard dropping the hamer. On3 man 

operates i t ,  (Seo photo 1720.) 

An eqeriment ri~,c?o t o  deternine the  re la t ive  o f f i c i e ~ c y  of the  three 

methods of  &riving showed the  average adl~aaoe per point  bjr the old raethod 

with two men t o  a point t o  be 3,2 fee t  per rum day; \chile with the two new 

one-rmn methods, t h i s  was a l i t t l e  over 5 feet  pep ~nan da;y, w i t h  very l i t t l e  

difference be ttvoen thorn. 

The best driving r e s u l t s  a re  obtained when the water pressure i s  40 lbe 

por oq,in. or more,--60 l b a ,  ic generally better, A t  l e a s t  20 lba. pressure 
-6- 



al; the cross head i s  wanted when driving i n  40 foot ~z'ounC1, The lose o f  

mnter preesure between the m i f o l d  and the cross head averages about 8 lbs .  ; 

between the cross head and the geQa.$ out la t s  of thct 3/4-inch point ,  from 

12 to  15 lbs. ,  and 5 t o  6 lba. with t h o  open-end 1-1/2 inch point.  

Dri l l ing Holes an& Se t t i ng  tho Points. 

Wn a l l  frozen ground 60 fee t  or more i n  depth, o r  grovuld i n  which it 

i s  veiy d i f f i c u l t  t o  *ive saints, usually 45 feet  o r  more i n  depth, tho  

practice o f  d r i l l i n g  holes t o  -~edYock and inser t ing  the point8 i n  these 

holes, lzas been adopted. ALL of these holes a re  d r i l l e d  a t  32 foot centers,  

Only the 1-1/2 inch open-end pipe points  are ylaced i n  the holes. 

'Jlhis d r i l l i n g  i s  done by 8 or 10 iieystono d r i l l s  during the wintor 

rnontb, only a day s h i f t  being worked. 9 shor t ,p iace  of casing at the co l la r  

of tho hole t o  keep out my surface water or foroign l a t t e r  is a l l  tiie cba- 

irig used i n  d r i l l i n g  so l id ly  frozen ground, A 5-3/8 inch d r i l l  bit; i s  used 

which generally cuts  a round, regular holo 6-1/2 t o  7 inches i n  diameter. 

One drill.  w i l l  aveilige 75 t o  100 f ee t  of hole i n  a 10-ho-ar sh i f t .  The hole 

being completed into  bedroclc a short wage, it i s  pumped dry, and the 1-1/2 

i310h p i ~ e  (Bha;ving p i n t )  , the  laver en.d of  which has y r e v i o ~ ~ s l y  b o a  sealed 

with an i c e  plug about 6 inchee or so 'loxg, i s  lawered i n to  posi t ion i n  the 

hole. Lfoss or hay is tlien packcd around. tho pipe t o  a 6epth of &bout 5 f t ,  

belam the co l l a r  of the hole, covsrsd v i t h  sa-A, ~ e t t e d  and frozen. This 

forms u seal. for  keeping out siv surface whter. Y l l o  top of t h e  2i2e is 

ooverod wi th  a ttfin can. :Is soon as prac t ica l  in ths spring, a a t e r  is run 
the 

d o m i ~ n s i d e  of  tho pipe bj a, 3/4-inch hose with a giece o f  pipe for a nozzle, 

'i'ilin thzws aid works i t s  vay dovm, taking out the i c e  plug i n  the  p ips  and 

soon the riater works i t s  via7 up around t h s  outsid-o o f  thls pipe taking out the 



upjer s9al. The hose is then removed, the regultir water conneation mde 

and the poiat  s t a r t s  i t s  alorX. 

!?eweratwe l o i n t s ,  

D r i l l  holes a r e  a l so  d r i l l e d  to  bedrock 96 fae t  &part between the rovs 

of thzv?ing points o r  one to  evsry three points i n  that  d i rec t ion  1J0.88 

feet  apar t  at right angles, or ooe t o  every o w  XOWE~ of poi-nts so thst each B 
temeraturo 3oint w i l l  k ~ v e r n  12  t h a ~ i n g  points. (See sketch shm~iing 81- 

rang~mont, ) A 3/+inc.h p i p  sos led at the top and bot, tom m i  th  a c&p, m i  th  

a l l  jo in t s  coated with red lead to  k e ~ p  lr~ater t i g h t ,  i s  oet i n  these IloPes, 

As thaxing procewls, usually a t   interval^ of every t e a  days, t s q ~ e r a t u r e  

readings are taken a t  d i f fe ren t  levels t o  ascer t s in  the extent a d  height 

t o  which the thawing m y  hSve advanced. A resistance thermometer of tile 

galvmoaeter type is used i n  taking the temperature. tlu insulated cable 

with a thermo-coupls a t  the end i s  lomered down the  temperature point  and 

a f t e r  allming 10 t o  25 minutes t o  p a m i t  a constant reading it is hookad 

up t o  the thermometer and the terqerature  for t h s t  l eve l  recorded. Teqe rd  

atures recording more than 320 indiwte tb t  tho p o u n d  at that place and 

particular level  i a  thaved. Further readinys are tdron t o  dotermine the 

height t o  which t h e  tha~;lng has advanced, PL'hoao are recorded an& plo t ted  

on diagrams shaving i n  s act i on each tempera t~re  point ,  tllers usually being' 

three o f  these i n  one l i ne  o r  row. Fhe t h m e d  area is filled i n  i n  blaclr 

and the  a p ~ r o x i m t e  contour of the l e v e l  o r  horizon t o  vrliich the t h a l d w  

ELsn advanced can then be drctm. Ylhan a l l  of these points  shm thanfed ground 

from bedrock w e l l  u? t o  the surface, tho area within t h e i r  s c o p  I s  consider- 

ed to  have reached a satisfaotoqy t h ~ ~ ! e d  condition, In sorm ground, usu.all;r 

deep, an i r regular  unthawsd horizon may s t i l l  exis t ,  f requent l j  in the upper 
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portion, that may l a g  in thawing. Intarmediate thawing points of 3/4-inch 

diameter m y  then be driven to  ~ i t h  a f o o t  or t i ?O above the bottom of  the 

frozen horizon and t h e  thawing of t h i e  comj?leted. 

A t  t h e  time the holes a r e  d r i l l e d  f o r  the timging points records are 

kept of any imfsozen ground encountered, These records are placed on a rap 

showing the  depth t o  1~2lich the ground i s  thmed, the par t icu la r  horizon,etc ,  

In a few places the groUci m y  bo unfrozen t o  bedrock m d  i n  other places 

one, two o r  more horizons m y  be frozen with unfrozen ground between, 

After ar area shoxs that the thawing Ims been complete the points are 

withdram. the deep ri ,~ound they &re pulled v i t h  jsolEs. The 1-112 inch 

points a re  easier  t o  pull than the 3/4 inch ones, being stiffer they stand 

more strain. 

P ~ ~ : ' J ~ ~ ~ ~  pz{1 

5!he time required t o  oomplete a t i i w  i s  ~ v e r n e d  mainly by the character 

sf the ground, the spacing of the goints,  the temperature of the water, the 

r:ates aumly, e t c ,  The average time required when the  points are aet a t  

16-foot centers i s  from 30 to  35 days, and a t  32-foot centers it is ebout 

100 days. In the cor@arstively shallow gound i n  area Eo.4, st Snalra River, 

where the  points are se t  at ?-foot centers,  it recpires  20 t o  25 clays, 
-3 

After the ground. has once been thorou@ly thawed from vie11 i n  bedrock t o  

tho surface $hero i s  no freezing back. Hm~ever, the seasonal surface f r o s t  

natural ly  does re turn ,  Ground tha t  has only been partly thawed w i l l  fi*eeze 

5a3k sorm but can be readily thawed again the fo l lav ing  season, 

U'later Consumption, 

After the  thawing point  has been s e t ,  as math arster is generally $uned 

on as it can handle, As a rule,  the more water t k t  cal be put Into the 

-9u 



g~ound the be t t e r  the resu l ta ,  The mou;it o f  water turned in,  however, is 

~ V e r n d  by ground conditions arid the  sup217 o f  $V,vi;ter available, 

The average u o u n t  of v;oter uced by a 3/+inoh point i s  1 t o  1-1//4 

minert s incheo, and 3 miner's inches for  the 1-I/;! inch o;oen-end poir,t. 

Efficiency of the 'r.;'ater, - 
2hs efficigncy of the water is guverne~t 3~7 rnm:; conditions aiid not 

enough i s  h o v , n  &3ut it t o  ml& my aef i i l i te  statement. So far, i t  has been . 
found t h a t  &out one-third of the heat m i t s  ~ v a i l a b l e  in tho  ?:rator a re  usod 

rsgardless of tho ter;i;9eraturo of  tho water goir,,g into  the ground, ~ ~ h e t h e r  i t  

be 45 or 65  dagrecs. Uperiinonta are no% 'ooing conducted wheraby the v,ater 

i s  usod in t emi t t s i l t l y ,  As the u;ator going t o  one header a d  i t s  points  i s  

a u t o u t i c a l l y  ctxt o f f  zt intervals  of t sn  t o  fifteen minutes, i t  i s  a t  the 

s u m  ti= twnad into the next header and i t s  points  for i*n eqiial period. 

Thus, half  o f  the headers and their points a r o  f l m i n g  nhi le  the other half 

are h u t  o f f .  It is  h o p d  tizat this w i l l  increase the efficiency aad econom- 

i z e  water. Fhe ~ e s u l t  of t h i s  experiment hzs not ye t  been'determined. 

Labor, -- 
The crew employed on tha~i ing var ies ,  znair~ly according t o  the water aup- 

ply.  'L'hs average num'oor employed dllring the surmnsr i s  85 to  90 men besides 

1 8  Ken e~gloyed. on the d i  tshos, and the pwq~ at tendznts who a re  emslayed a t  

th is  work only -,-?hen needed. '1'116 base  age scaZs is 7 0 4  2 e r  hour, exclueire 

of board. This wage holds for general labor and point-wen. Yhe winter drill 

crows are recrui ted from regularly enrployad men who wauld othernice probably 

be without eraplopent , 

ConficLontial Data, Costs, etc.  - 
Detailed costs  or any di rec t  statements as to  the cost of thawing were  

not ava?lable, although ind i rec t ly  it iTas leame& that the avera&v cost  of 
-10- 



thawing was at  leaat  10$ per cu.rard. Llaterisl reductions have been radu i n  

the cont since 1924, and it 17as intimatsd tha t  the coropany e q e c t e d  t o  reach 

a cost of 8 4  per cubic yard in the main areas, i f  normal condlt ions preveil .  

This w ~ u l d  incluLe the operating, water, overhead, m d  a11 other costs  

chargeable to  the thawing, 

The thzaing done a t  8na:rs Xiver  iihare easg dr iving aondit ions fr shallmv 

g o u l d  prevai l ,  but where much of the  va t e r  lnust be pumped and the work is  

conducted on a compiratively mall scale, the cost5 o w  d 12 to  

15 cents per cubic yard thawed, h considerable aclount of the @'OM in  t h i s  

area i s  not frozen and th3 t7nav!ing i n  t h i s  area was completed t h i s  seaeon. 

:he cost  of d r i l l i n g  avsragee about 7B$ per foot o f  hole or 8-I./;! t o  3 

cents per cubic yard o f  pound thaved, 

About three m i l l i o ~ ~  cubic yard~l were thawed i n  1925, The thav:ing dur- 

ing 1926 was great ly  handicappad became of lack o f  meter, occasioned by the 

~~xoept iona l ly  dry season. Bven t he  returning water supply t o  the  prmpa be- 

came so ficm and th i ck  that most of the  pumps were not operated. Suff ic ient  

g ~ o w l d  will, h@;~ever, I ~ v e  bee11 thaived t o  keep well ahead of tho dredges, 

C 01:cL'L;s IO?T . 
The deep frozen ground of the Now tu.ndra and v i c in i ty  presents many 

difficulties i n  thawing, mag of  which are met i n  no other fiolds. 'i'krough 

cosCly s c i e n t i f i c  research and systematic operation this c o m 2 ~  has developed 

a thawing prac t ice  by lktich they are, t o  a great extent as  l e a s t ,  able t o  maet 

theso d i f f i c u l t  conditions a;nd successfully thaw t h i s  ground a t  a reasonable 

cost, F a t h e r  experizental worlc 13 mdor way acd improvements i n  the pract ice  

and reductions i n  the cost  are a n t i c i w t s d .  The ground i s  now thoroughly 

tha~ved a t  bedrock and, poaaibigP, excepting a few snlall Zocctlitieo where ex- 

ceptionalPy unfavorable conditions ~ L L J  prevai l ,  a l l  of  the ground i8 sbtis- 
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f a c to r i l y  thawed t o  the  surfaco, as t h i s  seitson'a dredging has dercon- 

stratod. Yhe d e v e l o ~ e n t  of thia tlrming practioe is most cornendable, 

BIany  fsatuses o f  it w i l l  be of great benefit; t o  o ther  dredging fields 

where deep, frozen ground exists.  



C ONBXDEXTIN; Bru,.l'--:JOT FOR 3!UBLICM!ION &>~;*&@&#fi4 d 7  

YO'T3S OR STRIPPIIZG JJZl TE3 TH.A?:IIMG OF = O a N  PLACSil 
G R m D  'JITH ','idmi AT ZL!XW 'l%Fi'?d.TUES , hS 

C OB'ClfCl%D 3 Y  TI33 FA I3BA1JIE E E L  O'iifi'P I ON 
COiliPAITi AT F h I X 3 K i K S  ALASKA IY 1929 

The Pairbmks Ex9loration Conlpany a t  FairbmJfs, l ike  the 
Xarmon Consolidated Gold Fields C Q ~ W  at Horne, i s  a snbsidiar;r or" 
the U. S. Smelting, Sefinirg & LIining Cornpay. These subsidiaries 
follow the same policy as the parent company i n  th t  they w i l l  not 
grive out any data a f  a confidential  nature concerning the i r  operations, 
and f w t h e r ,  a-ny data  whatever obtained from them is given under the 
agreement that none o f  if be used. fo r  publication urlless f i r s t  sub- 
rnitlied t o  the manager f o r  censorship. L7hi.s i s  a l so  requested fo r  any 
information concernin& the i r  operations regardless of the source. 
;)llri&- the nlonth of August, 1929, I again v is i ted  these operations and 
obtaineh ce r t a in  infomation f r o m ,  or by the permission of,  i'ir. 0. J. 
Zgleston, the general manager of both Alaska subsidiaries, with t h i s  
wrderstanding, although none of it  so obtained pertained t o  the stripp- 
ing and thawing operations. A s  2 2 .  Egleston may not be aware t h a t  
much o f  the data herein presented is i n  my possession, it i s  requested 
that th i s  report be held strictly confidential  and therefore i s  for  o u r  
off ice f i l e s  onlx, 

I vias cotmiieausfy shown over these operakions by the compmyrs 
engineers i n  charge of such work, and through dismssions i n  the field. 
vsith these engineers and thmugb personal o'oservation, extensive n o t e s  
viere made. NOIE of the information herein presented can however be 
considered as o f f i c i a l  o r  exact, but only a s  general and approximate, 
although a s  complete and correct  as conditions md  source permit. 

After v i s i t i ng  the H m o n  Consolidated Cold Fields Cotrigany 
operations at Noine i n  1926,  I wrote a similar report on the thawing' 
procedure there. It ~ v i l . 1  be noted tha t  the Fairbanks practice closely 
follovrs t h a t  developed a t  liorne . Thawing equipment, methods of driving 
wnd setting: points,  the spacing of points ,  etc. ,  hatre been prac t ica l ly  
a t m b a M z e d ,  although the physical character is t ics  of the placer ground 
a t  Fairbanks d i f f e r  sonlewhat from those at  Nome. Tile Nonle ground con- 
t a ins  more clay snit loca l ly  has features  not encountered a t  Fairbanks, 
wilile a t  Pairbanks there i s  usually a deeper covering of imck and the 
placer  is t ighter  and contains more f ine s i l t .  Such features a f f ec t  
the t i n e  required t o  com~le te  a t h a m .  



The thawing procedure a t  both Norre md  Fairbanks has been 
well developed and i s  producing sat isfactory re su l t  s, although a l l  
thawing resu l t s  witilin economic L i m i t s  are not perfect  o r  can they be, 
f o r  under ce r t a in  conditions encountered It i s  not always pract ical ,  
and almost im~oss ib le  t o  obtain 100 per cent thaws over large areas. 
Under favorable conditions, und i f  deemed advisable because of the 
additional cost,  and the time required, a thorough thaw can no doubt 
be obtained. Under i~lost conditions, homvel-, some incompletely thawed 
areas still containing some sraall i r regular  frozen blocks or  "horsesw 
may remain. Such remaining unthawed. ground i s  d i f f i c u l t  and uore costly 
t o  dig and the gold recovery may b e  Lowereb, but fortunately, where 
the thawing procedure has been properly conducted, Ynis i s  generally 
not a serious factor.  

Ackno~vledgnent i s  here mads t o  8. 13. liarling, y!. H. 3,  
i!CcFarland, 3. C, fieyer, F, S .  1';uLock and others, a l l  company engineers, 
for  courtesies and assistance i n  the f i e l d  and fo r  m c h  of the informa- 
t ion herein recorded, 



NCYL'59 OET THh'?iII\IG FHOZZZI GBOUKl WITH YI&'.iiR kn Lr&lWU 
'l!&TtPmWS, AS P ~ G l ' f C ~  BY 

!I!m HhiJlON CO3T"JL~,h!i!EZ) GOI&FJ;WS CO ., AT NCfidT1;: ,Al&3IG. 
93r 

1;i. 1;. B i m n l e r ,  1926. 

COUFIT)3EL\lTli& F0iU:~ORD:- Bclcnmledgment i s  made t o  l,!rb B, I!. Earling, i n  charge o f  the 

tb~tving operations at  NORM, who so kindly accompanied the 1,vriter i n  the f i e l d  

and supplied mos t  of the follmEng data , '  Cost data and others of a confi- 

der t i a l  nature could not be given, Permission t o  publish the de ta i l s  o f  

this thawing practice was requestod o f  Ur, O* J o  Xggleston, the. General, 

blaula~er,at Momo, but was not granted, he requesting that  only general men- 

tion, i f  any, be made of Zt. H i s  contention was that the company 'nad expended 

large sums of lnoney i n  experimental work and was s.t;ilZ doing so, and as the 

present pract ice was i n  m y  wags st i l l  in the expsrimental stage, the  time 

].lad not yet arrived t o  give the infomation to  the pub1 io. This is  most re- 

gret table ,  for suck b t a  svou2d be of great value and i n t e r e ~ t  t o  the placer 

inining industry of Alaska, and othsr similarly eituated countries. 

'Phs thawing s ta r ted  in  1922 by tho original H m o n  Company was far *om 

sat isfactory,  both f r o 3  the thawing and the economic standpoint. &luck sf the 

thawing done t7a~  not c q l e t e ,  par t icular ly a t  bedrock, ail frozen, irrem- 

la r ly  shaped msses remined between points, Diff icul ty  mas met in driv$ng 

points t o  bedrock i n  the deep g ~ o w d ,  and i n  zsoas o f  local  ocourrmce m d  

extont; where cemented grzvel occurred or where bedrock mas overlain by slab8 

of liinestone, The clr l l l ing of holes t o  bedrock i n  such pound, at 32-f3ot 

centers, wao then developed, but was only part ly  successful due to  various 

reasons. T h i o  company %as acquired as a subsidiary to  the U, S o  Sroelting, 

Refining & ianing. Conpa,ny, i n  1924, ~ i h a u s t i v e  ~~~~~~~~~~~1 and research work 
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wae then s ta r ted  and conducted along sc ien t i f ic  l i n e s  by a s t a f f  of technical 

men. The re s iq t s  of ~ o m e  of  t h i s  work a r e  ernbodied i n  the present  practice.  

Further experiments a ro  being conducted, maillly, toward reducing the cost  of  

set t ing the point8 and conserving riator. 

'1'1-18 patent r ighta  t o  the Milea rethod qf thawing frozen pave13 p i th  

wa.t:er at  natural tempra tare  'coere acquired by the original  Hamon Company, 

which were i n  turn acquired by the present company, The present company has 

licensed eeverd small dredging companies on the Ser:ard Peninsula t o  use the 

Idiles mthod tvithout charge, Their poliojr seems t o  be to  make no charge, 

but t o  l icense o thers  raerely as a31 aclmowledgment o f  the patent rights, 



NOTES ON STRIPPING AND T B  PdllYI1C; OF l i ? iWUN PLACEB 
GROU3TD BI'PII 'V;YTXfl AT iT.4JrmRAL TE~;PEXAlTJ23S , AS 

COIDUCT3D BY THZ FAIEBANJ(S EXPLOWTION 
COIPiUTY AT E1AIEZ13K~\TXS, ALASKA. I N  1929 

The Fairbanks Explorat ion Company entered the  Fair'nznks 
d i s t r i c t ,  Alaska i n  1924 and s ince  then  has prospected, a d  acquired 
most of the  dredgea'crle p lacer  ground on Goldstrean, Gilrnora and Cleary 
Creeks, thoroughly equipped the p roper t i es  vLth water supply, s t r i pp ing  
and thawing equipment and p lan t s ,  e rec ted  a 6,000 K. ' 2 .  steam e l e c t r i c  
poLiIer house, etc., and i n  1928 began dredging operations with three  
e lec t r i ca lLy  driven dredges. These a r e  operating t h i s  season and 
before the  season i s  over two more dredges, now under const ruct ion,  will 
be completed and placed i n  operation. Some of the  d e t a i l s  o f  these  
dredges follow: 

dv.  da i ly  dig- Depth o f  
Dredge Location Bucket s i z e  ging capaci ty  ground (2) 

1\10. 2 Lower Goldstream Creek 1 0  cu. f t .  8,500 cu. yds. 30-40 f t .  

I:o. 3 A t  Chatanika, Cleary Creek 10 cu, f'c. 8,500 " 'I 40-60 IF 

?To. 8 Gihlore a: uppar Goldstream 6 cu. f t .  3,500 " lt 8-25 " 

Creeks 
No. 6 f 1) A t  ?:lagners, on Goldstream 6 cu. f t .  - 10-20 rn 

Creek 
No. 5 (1) Upper Cleary Creek 6 cu, f t .  - l2-25 fl 

(1) Nos, 5 & 6 dredges under cons t ruc t ion ' a t  t h i s  time. 
(2) Average depth o f  ground dug o r  t o  be dug a f t e r  preparation,  see report  

elsewhere fo r  d e t a i l s .  

The average digging capacity of  each of the  10 CU. f t  . dredges 
i s  about 8,500 cu, yds. per operating day, they have dug a s  much as 
L0,000 m. yds. per day, The 6 cu. f t .  dredges d ig  about 3,500 cu. 
yds. on the average afid have dug as much a s  5,000 cu. yds, This means 
'chat t he  f ive  dredges will dig ,  m d e r  average condit ions,  between 
25,000 t o  30,000 cu. yds,  per day, The length o f  dredging season, 
o r  t h e  number of W s  operated by each dredge i s  governed by many con- 
d i t ions .  Hoivever, by assunling each dredge a s  digging f o r  150 d w s  
each season, and some w i l l  do b e t t e r ,  it w i l l  mean thati 3,750,000 t o  
4,500,000 cu. yds. of ground w i l l  be dredged in a season. Besides 
th.awing t h i s  ground, much of the muck overburden must be rernoved by 
hydraulic methods. 



This w i l l  give aome idea of the scale upon which these 
operations nmst be conducted. The b ig  task i s  t o  keep sv-fficie-nt ground 
prepared ahead of the dredges so they w i l l  not be retardeb. Ibch 
ground has been prepare&, but even so several of the dredges, having 
dug -&p t o  the edge of the prepared ground, were obliged t o  shut d-ocm 
for two weeks t o  one month t h i s  season u n t i l  the thav~ under just 
ahead vas completed. iIost of t h i s  trouble i s  being adjusted and unless 
unforeseen conditions a r i s e ,  thawing w i l l  have advanced suff ic ient ly  
well ahead o f  the dredges now ogerating, and ground h s  been thawed i n  
the areas t o  be dredged by the two dredges now under construction, that  
there should be l i t t l e  if  any further delay in this respect. How nmch 
ground has been prepared ahead i s  nat known, but 12,000 t o  15,000 t h a w -  
ing points are i n  02eration. A very Large swn of money i s  invested 
in  tbvring equipment. This season from 150 t o  200 men were employed 
in  the thawing operations and about 100 on stripping. These do not 
include a considerable number elnployed in providing sone of the water 
suyply* 

The depth and c h r a c t e r  of the muck and gravel. vary, although 
bedrock i s  i n  prac t ica l ly  a l l  instances a schivtose formation of 
varying kind and character ranging i n  structure from thinly laminated 
t o  bloc@ and i n  hardness from soft  t o  hard. This bedrock can b e  
readi ly dug by the dredges and usually from 1 t o  3 f e e t  i s  dug, bat 
varying according to  the gold disliribution. A clay ranging from s t i f f  
t o  sticky-, formed mainly f rom the decomposition o f  bedrock, overlies 
the more so l id  formation t o  a thickaess ranging from an inch o r  s o  
t o  a foot o r  more. The gravels can be c lass i f ied  a s  medium i n  s ize 
with but few large boulders. Considerable s i l t  i s  generally present 
i n  the gravels and i n  general the gravels are t i g h t e r  than average 
especially i n  the deeper ground, par t icular ly on Cleary Creels. The 
pay channel on these creeks has been intensively mined i n  the past 
by d r i f t i n g  and ogencut meti~ods, although a considerable area remains 
vrllich i s  prac t ica l ly  virgin or very l i t t l e  cut up 'or forrner mining, 
l S r ~  t a i l i n g  p i l e s  cover the surface of the ground, ':;here undisturbed, 
several f e e t  of moss cover the rauck which overlies the gravels t o  vary- 
ing depths. Y1he muck i s  composed o f  organic matter and ice i n  varjrin,~ 
-proportions and usually contains sone fine s i l t  and sand. Some 
interbedded layers o r  streaks of sand and s i l t  are  generally present. 
-4 tough peat or r o o t  growth overlies or  imbeds the upper muck beds i n  
places. Roots, 'orush, f o s s i l  remains, old mining timber, etc., are  
present. A t  glaces sol id  clear  ice const i tutes  the principal portion 

of the overburden. 



The depth of the muck and grave l ,  a s  ~ i e l 1  as loca l  va r ia t ions ,  
w i l l  be s t a t ed  i n  the discuss ion of the s t r ipp ing  and thawing opera- 
ti.ons a s  condncted at the  d i f f e r en t  l o c a l i t i e s .  

Fhe method of s t r ipping overburden w i l l  be discussed but , 
b r i e f l y ,  cut ce r t a i n  d e t a i l s  of the method e::l?lo;red a t  these q e r a t i o n u  
a re  oC s l ~ e c i a l  i n t e r e s t .  Unt i l  t h i s  season the vmter from the  3avidson 
d i t ch  ilus not ava i l zb le  . A small and e r r a t i c  susply under low head, 
a s  a r u l e ,  was provided. by the l o c a l  creeks,  This snpply was not suff ic ieA 
t o  conduct systematic work o r  t o  s t r i p  the l e s s  favorable ground, es- 
pecia l ly  that over la in  by heavy t a i l i n g s .  This considered, some excel- 
lent  r e su l t s  were, however, obtained, Although handicapped, considerable 
ground was thabveb where only a por t ion  of the over'ourden was removed 
o r  could be removed because of creek water gradient .  I n  o ther  instances 
no water ivas ava i lab le  t o  s t r i a  t o  the extent des i red.  Phere viere, 
therefore ,  areas  rillere from several  f e e t  t o  as rmch as 20 f ee t  of 
over'ourden remained. '?he underlying gravels were thawed, a 1  so some 
of the itruck overburden, but i n  many places considerable frozen over- 
burden rermined t o  be dug by the dredges. The question a r i s e s  a s  t o  
vhether i t  would not be chea3er t o  s t r i p  off  the r e s t  o f  t h i s  iaucS, 
i f  coizClitions permit o r  i f  under the  conditions it i s  cheaper f o r  the  
dredges t o  d ig  it. 4 an1 informed and believe it cheaper t o  s t r i p  it. 
'llhe 3me would hold wherever the  muck overburden i s  more than  6 f e e t  
or 80 th ick.  The be s t  p rac t i ce  is no dotot t o  s t r i p  off  all over- 
burden and t h i s  vr i lL no doabt be done a s  far a s  p r ac t i c a l ,  The drainage 
l eve l  of the creeks,  however, regula tes  the depth t o  which overburden 
cen be removed. A t  p laces ,  p a r t i m l a r l y  on lower Goldstream and lower 
Zlearjr Creeks, t h i s  p roh ib i t s  the en-cire removal. ,;uch of t h i s  remein- 
ing r ic l t  i s  thawed during the thaw-ing operations,  o r ,  a f t e r  the  nioss 
covering i s  removed from the s h a l l ~ ~ f e r  muck, much of i t  then thaws 
nz tu-ral l y  . 

JIumerous bad breaks i n  the Davidson d i t c h  accurred t h i s  summer 
hlldicap>ing s t r ipp ing  operations especial ly  on Goldstream Creek, as 
most of t'ne breaks occurred on Dome and dldorado Creeks. Viater f o r  
s t r ipping on Cleary and 1om:ier Goldstreac: Creeks must 'oe provided by t h i s  
d i tch .  I t  i s  a l so  used. on upper gold st re mi^, although here an addi t ional  
suggly i s  provided by t he  small Guise d i t c h  from Pedro Creek. 

On lover  Goldstream Creek, using i)avidson d i t c h  vrater under 
985 f'oot head through Bo, 2 g i a i t s  with & t o  4 inch  nozzles,  from 10 
t o  20 f e e t  o f  muck i s  str ipped o f f .  Str ipping a f t en  goes t o  the  g rave l ,  
but from 3 t o  8 f e e t  of muck may s t i l l  rernain. This t o  some extent  a t  
l e a s t  i s  dxe t o  the drainage l eve l  of the  Creek. ' l l ~e  :va.ter duty here 
i n  s t r i pp ing  i s  s tated.  t o  be 14.5 a~. yds. per miner's inch. 



A t  upper Goldstream, jus t  below Gillnore Creek, only the  
tiater from the Guise d i t c h  vras ava i l ab le  a t  the time of t n y  v i s i t ,  
although :;avidsofl d i t ch  va te r  i s  also used here when avai lable .  
.*. . rilth Guise water under 70& pressure  s la rge  a rea  k s  been opened up 
f o r  strippiiy;. This supply onlg permits the  use o f  2 giaats at a t ime,  
using from 2-2 t o  3& inch nozzles.  Very l i t t l e  bank-head lt~ater i s  
avai lable .  The depth of ruuck ranges frank 5 f e e t  o r  s o  a t  the creek t o  
s*n inner face u? t o  40 o r  50 f e e t  high. :.:uch of t h i s  i s  c l ea r  ice .  
The main d i s t r i bu t i ng  pipe-line i s  l a i d  along the  creek bank from which 
there  a r e  26 take-off8 leading t o  a s  many g i an t s ,  spaced so that each 
g ian t  can sy~eep a c i r c u l a r  a r ea  about 450 f e e t  in dianleter. Two men work 
fro= one giant  t o  another  p i p i ~ g  o f f  t h e  muck as  i t  thaws. Sorne' 
excel lent  work has been done here and the water duty i s  s t a t ed  t o  be 
about 20 cu. yds. per  miner's inch, Fi f teen men a r e  engaged a t  t h i s  
operation i h i ch  includes those o n  the Guise ditch, The s t r i pp i=  
cost  here i s  $robably around 3 o r  4 cents  per cu, yd. The creek gradient  
i s  about l.2 t o  2 per cent .  

A t  cen t ra l  Cleary Creek, aavidsoa d i t ch  m t e r  i s  used f o r  
s t r ipping under pressure ra~rging from 120 t o  160 Ibs, Five e- inch 
nozzles a r e  used a t  one t ime ,  From 1 0  t o  29 f e e t  a r e  s-tri2ped off .  
i.?uch o f  t h i s  area i s  covered with heavj  t a i l i n g  p i l e s .  These a r e  
blolm over on grolrrJ-  z,l.ready stripped.. Duty or cos t  not hovm. 

Deta i ls  of s t r i pp ing  operztions by t h i s  company in 1926 were 
then reported.  Be ta i l s  and cos t  figures a r e  not ava i l ab le ,  but t he  
s t r ipp ing  a s  now being done i s  very e f f i c i e n t  and t h e  averwe  cost  i s  
probably not more than 5 cents  pe r  cu. gd. and may be a l i t t l e  l e s s ,  

Experience a t  None ~ r o v e d  t h e  necessi ty of an adequate and 
steady viater supply fo r  t l ~ v 6 n ; i . ;  purnases. The so lu t i on  the re ,  a s  here ,  
i s  the use and reuse. of water  by pumping supplemented 'oy a d i t ch  water 
supply when and vhere t h i s  i s  _nractical .  mrped reused water has some 
disaduantages, r e w i r i n g  a considerable reservoir  f o r  co l l ec t ion  and. 
s e t t l i n g  and good screens t o  keep fore ign ~ m t e r i a l  from enterin& the 
pulps as such material  m a y  clog the  points  and otherwise i n t e r f e r e  with the  
\rater c i rcu la t ion .  i l i r ty  va te r  a l s o  cos t s  more t o  pump than the  c l e a r .  

The wa.ter used in the  thawing operations by the  rc'airbanks 
E ~ l o r a t i o n  Cor1,nany i s  m i r i l y  l o c a l  creek water, sometimes added t o  
by d i t c h  supply, and pwLpeA t o  d i s t r i bu t i ng  l i n e s  and f i n a l l y  circu- 
l a t e d  through the ground from t'nawing points .  The water does i t s  t h a w -  
ing i n  leavi*; the po in t ,  and un less  unfavorable fea tu res  e x i s t ,  works 



i t s  laa;r up and around the point t o  the surface, the area around the  
point increasing as tha1,en.g advances. This water then flows by gravity 
t o  the s e t t l i n g  pond and is eveninally pumped back t o  the points. A11 
water for  thawing _ourposes is  pumped. In average seasons a vmter supply 
i s  available uslmlly o n l j  f r o m  about i,by 10 t o  Septenber 20. 

m p i n g  .equipment has been standardized, The eleven pmps 
used for  delivering water t o  the thawing goints a r e  -3ayton-3ov1ds, a l l  
16-inch intake with 14-inch discharge. These are  d i rec t  connected t o  
200 iT. I?., 2200 vol t i ,  spcilronouu G.  3. Co. m o t o r s ,  a t  1200 3 .  P. 111. , 
and rated t o  deliver 6,000 gals ,  per minute a t  100 foot l i f t .  The 
intakes t o  these pumps are  v r e l l  guarded by screens. Some of these 
screens a r e  of the mechanical. type consisting of t w o  screens which 
automatically r i s e  and drop by chain and sprocket control. 7lhile one 
p z r d s  the entrance of the intake sump, the other i s  above the surface 
vrhere high presmre water j e t s ,  which are autoclatically operated, 
cleanse it of foreign material. These pur~lps deliver the tvaber t o  the 
main pipe l ine  a t  pressures ranging from 20 t o  40 l'os., varykg uccord- 
iag t o  l oca l i ty  and conditions, 

The main pipe l i n e s  and distr ibutors  o r  manifold pipes a r e  
a l l  of r iveted steel. hydraulic p i p  vdth sl-ip j o i n t  connectins and 
var,, i n  s ize  according t o  the requirements. The d is t r ibutor  o r  maxi.- 
fold pipes, ivnich are  usually 12 inches i n  diameter, some 11 inches, 
take aff  f r o m  the main l ines ,  each connection having a similar sized 
gate, Bith the I6 foot point spacing, these pipes have take-offs 
every 13.86 fee t  center t o  center and v i t h  the 32 f o o t  spacing e u e q  
27.72 f ee t ,  The herders connect a t  -these take-offs t o  a 6 inch valve 
and connection, 

The headers are of two standard sizes,  o inch and 4 inch, 
16 gauge s t ee l  r iveted pipe, a l l  having; u connection welded t o  the111 
every 1 6  f ee t  apart .  To these are  connected the cross-heads composed 
of a short  2 inch nigple or  "r isern t o  which a 2 t o  l& inch ";I"' i s  
connected. !'here the 3/4 inch thawing point i s  used these connections 
are usually 1& inch r i s e r  and 1% t o  1 inch ltT1t. A 3/4 o r  1 inch 
nipple 5 inches long i s  connected with both arms of the ttTw, then a 
3/4 or L inch valve 'followed 'ox a short  nipple t o  which i s  attached 
the male end of a special ,  patented, brass hose lock coupling. To  t h i s  
is joined the 3/4 inch heavy pressure hose lesding t o  the points. 
(See photo). ;here the p o i n t  spacing i s  a t  32 foot centers o n l y  every 
other connection i s  made the header. One cross-head with i t s  tvro 
connections del ivers  water t o  t w o  points.  



. A l l  points  used fo r  dr iv ing and thawing a t  1 6  foot  cen te r s  a r e  
constructed of 314 inch e x t r a  heavy hydraulic s t e e l  pipe i n  lengths of 
10 and 20 f ee t .  These a r e  joined together by spec i a l  recess sleeves 
v i t h  spec i a l  thread. '?he pipe have s l i g l ~ t l y  tapered threads,  the  ends 
of the pipe being ground t r ue  and threaded just enough s o  t ha t  they w i l l  
f i t  accurate ly  and b u t t  togetiier i n  the sleeve.  These po in t s  a r e  equipped. 
with a s t r a i gh t  ch i se l  b i t  rrith two 1/4: inch ogenings, one on each 
side,  which permit the  water t o  escape downward along a '  groove o r  s l o t  
and j e t  ahead o f  the b i t .  These openings are  1$ inches above the 
cu t t ing  edge. The gauge of the b i t  i s  1& inches. This b i t  i s  made 
of a mixture s t a t ed  t o  be high and low carbon s t e e l ,  dro? forged and 
bu t t  welded t o  the pipe. 

The water hose i s  connected t o  the p o i n t  by a piece of 314' 
inch pipe bent t o  i'orm a goose neck, and a sleeve,  

:.here the 32 foot  spacing i s  used the po in t s ,  which a re  
constructed of 15 inch standard pipe with fill opening a t  the lower 
end, a r e  inse r ted  i n t o  d r i l l  holes.  'Yhe water connection f o r  these  
po'ints cons i s t s  of a I& inch + I T t t ,  one arm connecting t o  the  pipe ,  the 
other f i t t e d  ~ 5 t h  a plug, and the base connection reduced f o r  a dovm- 
ward curved 3/4 inch nipple about 6 inches long t o  which the  hose i s  
at tached.  [See photo) ,  The goose neck connection i s  a l so  used. A l l  
pipe and f i t t i n g s  f o r  these  points  are of standard s ize  and thread. 

DRT'brli?G AB3 SPAC MG OF POI1TPS : 

7here the depth t o  bedrock i s  not over 40 f e e t ,  up t o  45 
fee t  a t  times where favora'ale conditions ex i s t ,  the 3/4 inch point  i s  
used and these  a r e  driven,  being spaced at 16 foot  cen te r s .  In deeper 
grouna, the  maxim being about 85 f e e t ,  holes spaced a t  32 foot  
centers  a r e  d r i l l e d  down and in to  bedrock vdth a Keystone d r i l l .  The 
I.& inch open end pi2e points  a r e  then inse r ted  i n  these  d r i l l  holes, 
811 po in t s  a re  s ~ a c e d  in  equ i l a t e r a l  t r iangular  r e l a t i on  t o  each other ,  
although exyerimeats a r e  now under way with points  s e t  a t  righ$ 
a n g ~ l a r  re la t ion ;  i. e., a point a t  each corner of a parallelogrml 
which, i n  L'ne case of the 9/4 inch point ,  would be 16 f e e t  by 13.06 
f ee t .  'The contention i s  this s impl i f i es  the loca t ing  o f  t h e  po in t s  
and equigment, and t h s  thawing r e s u l t s  a r e  exgected t o  be as sa t i s fac to ry .  



?b r ious  devices and methads have been t r i e d  fo r  dr iv ing t h e  
points .  S x ~ e r i e n c e  has l e d  t o  the  ado~stion of but one device and 
method. This  consis ts  of a case hardened cas t  s t e e l  dr ive  head i n  
the forin of a heav;r h i ~ e d  clamp ivi'nich T i t 3  around and i s  t ightened 
by a clamp screw t o  the  thsving point .  I t  i s  a lso  fictecl with tvro- 
wooden hsndles f o r  use i n  turning and twis t ing the  point  as it i s  driven. 
Pile harmer i s  made o f  drop forged s t e e l ,  being 12 inches long a d  
4 inches i n  diameter and weighs 27 pounds. A s l o t  o r  openin€: i s  cut 
lengthwise t o  the  center  so i t  can be sl ipged over the point and 
f r ee ly  s l i d e  up and down, A 112 inch round s t e e l  bar passes through 
the  bnmer and s l o t ,  a c t i ng  a s  a guide and key md e l so  f o r  handles. 
!/ith the viates turned on, the point i s  f i r s t  j e t t ed  and twisted dovm 
a s  f a r  a s  it w i l l  go, the dr iv ing device i s  at-cached, the hasnmer i s  
ra ised by the one man operating i t ,  and thrown do-;m agains t  the  dr ive  
head. The point  i s  then turned by the drive head handles t o  keep it 
f ree  and another blow i s  given, e t c .  (See photo).  drozen ground, 
being p r ac t i c a l l y  Like concrete, ~ m s t  f i r s t  be t'mVwd ahelzd before 
the point can be properly advanced. The poinfmen are therefore  a l l o t t e d  
1 6  points  each t o  d r ive ,  and 80 work from point t o  point .  l h e  dsiu- 
i ng  duty va r i e s  accordia; t o  the  g-rowd conditions, water sugpl j ,  athe 
pointman, e t c .  A t  lower Goldsfream the  dut7 averages about 7 f e e t  ge r  
lnan hour and a t  central Goldstrean; a b o u t  10 t o  12 f e e t .  2he bes t  driu-  
ing r e s u l t s  a r e  obtained when the pressure i s  higher t han  t h a t  
used f o r  thawing. Colder m t e r  can also be used f o r  d r i v in s  t h m  
would be considered e f f i c i en t  f o r  t3awing. 3 r iv ing  can therefore  be 
s t a r t ed  e a r l i e r  i n  the spring m d  continued l a t e r  i n  the  f a l l ,  
h e r e  the nluck covering rnay be deep, points  a r e  driven intermediately 

b e t x e n  the  regu la r  points .  These goints  a re  usuallg only dr iven t o  
~vfithin 4 f e e t  o r  so of' fhe bottom of the rmck layer, when af-t;er thawing 
fo r  about 2% d w s  or  so a re  removed and the r e s t  l e f t  t o  the  regu la r  
s e t t i ngs ,  Intermediate points  a r e  also s e t  vinere a f t e r  the thaw ~'LELS 

ivell advanced, i t  ims been found by b a r r i w  'chat i so l a t ed  o r  inter-  
vening frozen spa t s  o r  horses remain. 

AS soon as a point has been driven in to  bectrock and s e t ,  a 
~ e d  .twine i s  t i e d  t o  i t  t o  so designate it, Loops of wire a r e  a l so  
11ung over the connection t o  shov~ the  depth t o  ixhich t he  point i ~ s  . 
been dr iven u n t i l  i t  has beefi f ina l17  se t  and t i e d  % i t h  a red tvdne . 
DRILL HOLXS: -- 

ICeystone d r i l l s  are oserated during the  season only fo r  
dr i lLing holes a t  32 foot centers  i.n which the  1% inch points  a r e  
inser ted .  A t  No~ne drilling has been done during the  winter a l s o ,  rinen 
the holes and points  a r e  given specia l  handl iw.  So far no 



d r i l l i n g  has been done here, but the demand nlay a r i s e .  Phe ground 
d r i l l ed  i s  usuzlly frozen sol id  vhen no casing i s  required except 
a short  lerq-th nfi the col lar .  Occasionally- the g r o d  i s  par t ly  thawed 
o r  the hole may slough i n  d r i l l -  ?hen casing becomes necessary, but 
i s  withdrawn af te r  the point has been inserted i n  the hole. 'The 
regulation churn d r i l l  b i t  i s  used for d r i l l i ng  and where not cased, 
the diameter of the hole averages about 55 inches. Phe speed of , 

dr i l l i ng  varies according t o  the ground, but i t  i s  s ta ted v r i l l  average 
about 4 t o  G feet  per hour, See Bone report) .  These d r i l l i ngs  %re 
usually not sampled although every other hole d r i l l  in the l ine  fo r  
the temgerature goints i s  often sam~led as a check wa ins t  former 
prospecting. Until the ivater connection has been mde t o  an inserted 
point the top i s  cagped by an inverted can t o  keep things from f a l l i r g  
into it. 

Then the p i n t s  a re  s e t ,  water under different  pressures and 
varying tiem9eratures i s  trwned. into the ground through the points and 
thawing proceeds. Varying character and depth of ground, vater suyply 
and temperature, e tc . ,  govern the pressure of the water a ~ g l i e d ,  the 
.time reqpired f o r  tilawing etc. These features d i f f e r  a t  the various 
thawing operations conducted by tkis corqany and w i l l  be s ta ted i n  more 
d e t a i l  l a t e r  in t h i s  report;. 

Pract ical ly  ideal  thawing and control of the water could be 
maintained i f  a l l  of the leaving the point would return t o  the 
su-rface evenly around the peri,ohepj o f  the circular  area surrounding 
the point \ilnich increases in  diameter as tlu~ving advances and i f  the 
ground were a l l  of the sane character so  as t o  permit even c i rcu la t ion  
and thawing, Eoweaer, it is seldonl tha t  a l l  of these conditions a re  
encountered, Thawed charnels may exis t  or develo2 a t  some horizons 
so that; water f rom one goint m.ay not come t o  the surface for  some 
dis-tiance airlay. Clays thaw sloKer than Loose gravel or  sand, etc. ,  
so t h a t  some beds w i l l  thaw f s s t e r  than others. These and other con- 
d i t ions  may prohibit the control o r  application o f  the  vmter t o  the 
frozen faces, o r ,  due t o  varying r a t e s  of  thawing', some irregular  frozen 
spots o r  areas knovm as "horsesw may eas i ly  develop and usually do. 
In shallow ground a s t ee l  bar,  o r  a "doctortr which can be je t ted o r  
driven readily in thawed ground, is  used i n  prospecting T o r  such 
qtharses.iv In  the deeper ground, however, a s tee l  bar can seldom be 
driven t o  bedrock o r  i s  it pract ical  t o  use a ftdoctor.f* Temperature 
points a re  therefore use& a t  these operations t o  observe the advance 
of the thawing, a s  well a s  '1/8 inch round s tee l  bars for  locating 
unthawed areas o r  horizons i n  the shallovrer ground. Y%ere the thaw- 
ing i s  lagging o r  where such horses ex is t  intermediate thawing points 
are  driven into them, 



'PEI,ZPEEATUX3 POINTS : 

Temperature points a re  s e t  i n  orcler that the temperature may 
3e talcen and the advance of thawiw ganged thereby. These points a re  
made of 3/4 inch extra strong b d r a u l i c  pipe in the same lengths and 
x i th  the sane thread and sleeves a s  the 3/4 inch thawing points. These 
are s e t  in the center of the equi1ai;eral tr iangle m d  spaced so as 
t o  'oe 96  fee t  apart  in one d i rec t ion  and 110.88 f e e t  i n  a direct ion 
a t  r ight angles, forming a large parallelogram. ','here the holes a re  
d r i l l ed ,  these points are  closed a t  the bo t tom with a cap and a l l  
joints are  t igh t ly  sealed. A cap i s  a l so  connected t o  the  to^. -;%ere 
points are  driven, t h i s  driven point i s  withdrawn and a temperature 
point f i t t e d  with a sol id  s tee l  point or  s t raight  ' o i t  without water 
openings i s  driven down i n t o  t h i s  hole and sealed a t  tile top vdth a cap. 
The temperature zoints  must be kept dry inside. 

As thawing advances, the temperature a t  various horizons in the 
temgerature paints a re  taken. This i s  done ~ 6 t h  a resistance thermometer 
~ 6 t h  the v~hetstone bridge type of instrument. (See photo). The 
thermometer i t s e l f  consis ts  of a thermocouple attached t o  a long in- 
sulated three lead cable. This i s  lowered dovm the temperature point 
sw 5 o r  10 feet below tile surface of the ground and l e f t  fo r  one hour 
t o  &&just i t s e l f .  To save t h e ,  a number of these a r e  used, The 
recording instrument moun-beb o n  a t r i p o d  is then s e t  up alongside and 
level.led t o  read zero o n  right d i a l .  The thermometer table i s  then 
attached and the release button i s  pressed whereupon the point of the 
Left d ia l  records the temperature. This reading i s  then entered i n  
f i e ld  'nook a s  fo r  that hole a t  that depth. Subsequent readings a r e  
then s imilar ly taken a f t e r  each reading, the thermometer being lowered 
5 f ee t  and l e f t  15 minutes t o  adjust i t s e l f  'oefore the reading i s  taken. 
In t h i s  way the temperature a t  each 5 foot horizon i s  taken. Every 10 
days new temperature readings a re  taken, Each se t  of readings for that 
date i s  l a t e r  recorded g~aph ica l ly  o n  tracing c lo th  of note boak s ize .  
Then tezq~eratures recorded a re  32% degrees o r  more that horizon i s  f i l l e d  
i n  in  black. Subsequent sets of readings are similarly plot ted along- 
side each other and as thav~ing continues the black area increases. 
;;hen black shoivs for the ent i re  depth, o r ,  in  ca.se of overlying frozen 
muck &ich may s t i l l  record below freezing, the ground i n  the vicini ty  
of tha t  temserature point i s  considered as thawed. The appl icat ion 
of water i s  hovrever c o ~ ~ t i n z ~ e d  u n t i l  all o f  the temperature paints  
~ r i t h i n  a large area ,  o r  the en t i r e  un i t ,  a l l  record 324 degrees o r  
higher. The area i n  the meantin~e h s  also been barred and intermediate 
thawing poin1;s s e t  and the f ros t  rernoved there. 'Phis area i s  than con- 
sidered as thawed. 



The time required t o  complete a t h a w  i s  governed mainly by 
,the character of the  growxi, the sgacing of the points,  the temperature 
of the water, the pressare and anmnnt of vater,  etc. The cornpany engi- 
neers s t a t e  the depth of the ground has l i t t l e  e f f e c t  on the r a t e  of 
.thvfing. The te~npel-ature of the water during the tkzvnng season ranges 
from about 34 l;o 60 aegrees, and a t  titiles dnring a few of the warmest 
days may become a l i t t l e  higher. iYater a t  temperatures l e s s  than 40 
degrees i s  not considered e f f i c i en t  fo r  thawing, although sui table  fo r  
driving and se t t i ng  poixts.  Zovever, under average conditions and 
temperature only a b o ~ t  25 t o  30 per  cent of the avai lable  heat u n i t s  
i n  the water can be u t i l i z e d  fo r  thawing; t h i s ,  however, f luctuates  
and a l so  i s  governed by the pressure, amout of vrater, temperature, e tc .  

At kovrer G o l d s t m a ,  the average time t o  complete a thaw is  
about 45 days, and a t  a l l  of the otller l o c a l i t i e s  3/4 inch points 
md 16 feet sgacing i s  used. the  average time is 30 t o  35 days. 

On i o ~ i e r  Cleary, where the s p a c i a  i s  3% f e e t ,  and 12 inch 
points are  used, i t  requires from 100 t o  150 days, t o  nearl.ly two seasons 
sometimes, t o  complete a thaw. 

I'fATEX COi~TSEPT ION: 

The wafer used by a 3/4 inch point ranges from 3 t o  5 miner '8 

inches on Goldstream and on lower Cleanj Creek where the 1& inch open 
end point i s  useb, 1.2 t o  1.5 miner's inches, In comparison, I am 
informed that the 1-2 inch points  a t  i'Jome now use about 2 minert s inches, 
the mount of water now used there being apparently considerably l e s s  
by all points than i n  1926. 

SPZCIAL. LOCAL Z%ATU%S : -- 
-The degth of ground a t  lower Goldstream rmges  frorn 40 t o  

'50 f ee t  including the muck. The ave rGe  depth is 37 feet  a f t e r  
s t r ipping sane of the muck but s t i l l  incluciing up %o  7 or 8 f e e t  of 
muck which s t i l l  remzins a t  places. 

Three pmn-s are  operated here, the water from 3ngineer 
Creek providing the or iginal  su_oply which f luctuates  from 5 t o  100 
miner's inches. It i s  reused and usual ly  there i s  a small excess t o  
overflow. '?he pumps here work a t  27 l b s ,  a t  the intake and 37 l b s .  
a t  discharge. d t o t a l  of 1600 miner's inches are  ptunped here and de- 
l ivered  t o  three l i n e s  of 14 t o  18 inch pipe. These deliver t o  a J 

30 inch l i n e  which del ivers  t o  12 inch l ines  with 12 inch gates.  It 
i s  s t a t e d  tha t  a, 15 inch gate ;voulci be bet ter .  Five un i t s  of points 
are  operated here o r  a t o t a l  of 4500. iP1le average pressure i s  about 
30 lbs. at the cross-head, the rninil~rum 20 Ibs. which i s  considered a 



l i t t l e  Eovr f o r  t h i s  ;-fork. Iieaders here a r e  600 f e e t  long--fLrst 300 
f e e t  of G inch p ipe  f0llowed by 300 f e e t  of 4 inch. The pigo l i n e  here 
i s  connected with the  Davidson d i t ch ,  vhich supply may be used v11ien and 

, a s  avai lable .  l l e q e r a t - ~ r e  of water here  ranges from 36' t o  60°, averaging 
about. 4-4 degrees f o r  the season. ,The temperatare of t h i s  water on 
July 9 ,  1929 ims 9 degrees l o w s  tban  same t i ne  i n  previous gear .  Thaw 
requires  45 dq-s here with average ?later, 

Ta t a l  average depth of grwmd 25 t o  30 f e e t ,  YSluch opencut 
mining formerly done here. I - Iea~ j  t a i l i n g  p i l e s ,  Ground around old  
openc-it p i t s  mostly na tu r a l l y  thawed. Average depbh o f  gravel 12 f e e t  
vrith 12 .to 15 f e e t  of  muck. Thawing so f a r  done ivithoirt much s t r ipp ing ,  
One m p  del iver ing at minimn pressare  of 12  t o  15 lbs . ,  about 650 
minerv s inches of water t o  1400 po in t s ,  Intermediate points  s e t  i n  the  
muck, Plan t o  s t r i p  o f f  more muck a f t e r  gravel i s  thawed zs d i t c h  
water so f a r  not ava i l ab le .  This -prayed water p r e t t y  th ick.  The ground 
is ,  however, considered as the  most favorable f o r  dr iv ing points  and 

-thavsing and .to be the l e a s t  e q e n s i v e  t o  prepare i n  t h i s  respect ,  
Thaw r equ i r e s  30 t o  35 days with average water. Temperature of water 
a l i t t l e  lovler than that on lower Goldstream. 

Ground i s  shallow ranging from 6 t o  1.0 f e e t  of gravel  with 
muck fro111 few f e e t  up t o  10 f e e t ,  and more a t  the sides. Some s t r ipped,  
but where not i s  8 t o  15 f e e t  deep as average. No. 8 dredge digging 
near mouth of Gilmore Creek an Pedro Creek where s t r ipp ing  vras not  coin- 
p le ted i s  digging in grounil 12 t o  30 f e e t  deep vsith muck i n  p laces  7 t o  
LO f e e t  deep which i s  s t i l l  frozen. -Two pumps supply two units on G i l -  
more Creek, eaxh of 1100 points .  Higher l i f t  here because of grade. 
Use Gilmore water vhich i s  c leaner  than on Goldstream. The minimum 
pressure at cross-heads i s  10 t o  12  l b s , ,  but 20 l b s .  a t  times used 
and. considered b e t t e r .  'Iemperature of  water here about 4 degrees 
higher than on Gobdstrearn. This shallow depth of ground does not 
permit the  shallower t o  be st ipped because of ref reezing i n  the  f o l l o w -  
ing winter .  Thawing on t h i s  creek no?, p r ec t i c a l l y  comsleted. 

Ground, averages 30 f e e t  i n  t o t a l  depth with 1 7  t o  18 feet; of 
m c k  t o  be s t r ipped .  Om pump de l i ve r s  water a t  pressure of 10 t o  15 
Yo%. a t  cross-head. Usually t r y  t o  hold within t h i s  range. Tetnperature 
about same as lower Goldstream. Xequires 30 t o  35 days t o  complete t h a w .  



The deepest of the  ground t o  be prepared an& dredged i s  
here, there  being 40 t o  60 feet  of gravel md  10 t o  30 f e e t  of m~~ck ,  
ist/3ile considerable s t r ipping was done with lovf pressure water, there  
s t i l l  i s  10 to  20 f ee t  of muck remining  i n  many glaces.  B i l l  do b e t t e r  
a s  soon as get  Davidson d i t ch  vrater. aredge Bo. 3 vms digging gromd 
60 f ee t  below water l eve l  with about a 20 foot bank of niuck and l i g h t  
vr,sh", Deepest ground t o  be dredged here, f o r  present a t  l e a s t ,  i s  about 85 
feet  deep. 

F o u  pumps take the local. water, water from the 10 mile d i tch  
under about 60-65 foot head, and boost i t  t o  30 t o  40 lbs . ,  20 l b s ,  
minimum pressure, at; the cross-heads. Pumps del iver  2400 miner s 
inches of water t o  four un i t s  each of about 500 points. 'The n-mber 
var tes  according t o  character of ground and the water supply. ';later 
delivered. t o  11 inch distri 'outor pipe vrith 6 inch connection and 
valve. A 1 1  points here a r e  of 1% inch pipe se t  i n  d r i l l  holes a t .  32 foot  
centers,  Temperature o f  water about the  same a s  a t  lower Goldstreanl. 
Thaw requires 100 t o  150 days t o  complete, but some requires nearly 
t l r~o  seasons. Thawing cost  here s t a t e d  t o  be higher than a t  any of 
the ot l ~ r  operat ions. 

About half  umy between Ch tan ika  and u2per C l e m ~  an .area 
i s  being thawed where both deep ground and ground less than 40 f e e t  in 
depth i s  encountered. Kere the t w o  kinds of equipment and procedure 
are more  o r  less corrbined. 

The crew employed on thawing f luctuates  considerable m d  i s  
governed a great  deal by the water snpply. This season it i s  stadlied 
there were about 150 men employed on the  thawing oyerations, exclusive 
of any d i t c h  tenders. A t  titnes there  were probably more employed-. 
About Aue;usl; 20, when thawing points  had been placed a t  several 
l o c a l i t i e s  for  the l a s t  thaw of the season, a large m b e r  of men were 
released,  although thawing i t s e l f  v d l l  probably continue u n t i l  l a t e  i n  
September. General labor ,  pointmen, and pmipmen a re  paid 57% cents per  
houln, and pipemen 60 cent,  for a 20 hour sh i f t  , a d  board and Itodgiw . 
CONPIDEIfliAL DATA, COSTS, ZTC. : 

Bo data was obtained from the company of f ice  so many d e t a i l s  
are lacking. Costs a r e  unfortunately not avai lable ,  'out one of the  
companyT s engineers intimated that the operating cost of s t r ipping,  
.thawing UYlG dredging would be about 22-& cents per  cu, yd. The cost  
o f  dredging he Selieves w i l l  eventually average about 8 cents. 
,bother cornpaw engineer hopes it w i l l  not be more than 10 o r  1 2  cents.  
At present ,  I estimate the operating cost  of dredging alone t o  be 
around 15 cents ,  and the cost  o f  thawing. varying frorn 8 t o  15 cents  



pe r  cu. yd-. thawed or an average of around 10 cents o r  so. These 
costs w i l l  probably be lowered i n  the  future f o r  until novr there 
lsve been many problems t o  work out; and establ ish the operations on 
a more economical and systematic basis.  Good progress has been made 
in t h i s  resgect and the f i r s t  r ea l  t e s t  w i l l  be next season when 
sufficient gro-tmd slJiI.1 have been presared well ahead of  the f i v e  dredges 
u~hich will then be ope ra t iw ,  and it i s  hoped the ilavidson d i tch  wi lT  
be so established as t o  not cause fhture serious delays. 

Sept. 23,  19291 
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XOTES ON THE: THACJING PRACTICE ON FISH CEZEK W 
TBE F A l E l B W  DISTRICT, AJlsSKB IN 1929 BY TEE 

TAWANI VALLEY GOLD DRF=EGIHG C O M P A J E ,  Llm>. 

The Tanana Valley Gold Dredging Company, Ltd, operates 
5 cu.. ft, e lec t r i ca l ly  driven dredge an a s h  Creek in the F a i  rbanlrs 
d i s t r i c t ,  Alaska, This dredge bas a rated. normal. digging capacity of 
about 3000 cw. yds. per  by. It i s  hoped tha t  suff ic ient  ground can 
be prepared so  that in  the h.tclre 200,000 cu. yds. or  be t t e r  can be 
dug during a season. In 1928, before changes had been made on the 
dredge and thawing pract ice had improved t o  its present s ta tus ,  this 
dre&ge averaged only 1030 m, yds. per day during the 9% days of  
operating season. Only 32 per cent o f  th i s  t i m e  was actual ly  spent 
digging, while 68 per cent was l o s t ,  m a i n l y  in making repairs ,  aad 
delaya while ground was being thamd ahead, 

Ground C ondi t i om : 

The main pqfstreak an this property vas formerly mlneEt  by 
ogencut and drift methods and the old tailing p i l e s  cover considerable 
of the surface. The width of dredging pay i s  contended t o  be three  to 
four times Ghat of the main paystrsak, The total average depkh of 
$round n o w  being prepared or  dredged Its 20 t o  25 feet ,  about 10 f e e t  
of which i s  m k ,  This m c k  i s  deeper at the sides,  reaching a maxi- 
m depth up t o  about 35 feet .  Water shortage permits very l i t t l e  
stripping. The graval contalss main ly  schis t ,  quartzite md quartz, is 
of medium size, 12 t o  15 f e e t  t u c k ,  wlth the upper 5 f e e t  o r  so rela- 
tively free from clay, while the gravel underlying t h i s  contains con- 
siderable clay and micaceom material  whLch makes it quite compact and 
more d i f f i c u l t  t o  t h a w  and dig, Bedrock f a  a aohSat, varying from a 
sof t  slmley t o  a hard, bloc&, a d  si l iceous variety, and containing 
s t r ingers  and blabs o f  quartz. It i s  generally decomposed and fur 
the upper foot o r  two is mostly soft a d  clayey. Kost o f  the ground 
i s  frozen,  although a narrow c ~ ~ l  of thawed graund f rom 25 t o  60 
feati aride c lo se ly  follows tb.e present bed of the creek where most  of 
the muck has been washed away. 

Water Supply: 

When available,  as a t  the  time Z vis i ted  the operations, 
water fo r  thawing i s  obtained from a di tch  about 2 miles long wfiich 
seldom provides more than about 300 minsrvs inches o r  so, but; usually 
leas, This del ivers  the water t o  the cross-head a t  this l oca l i ty  
{No. 4 Claim above ~iscovex-y) at  20-22 lbs.  pressure, Reed reports 
18 Ibs. 



Supplementing the ditch mpply, whenever necessary, water is 
p p e d  and reused. For t h i s  there i s  one 6 inch Gould centrihgal 
pump of 1000 gal. rated capacity a% 1750 R.P.33. dfmt connected t o  a 
25 E.P. Muctfon motor;  and om 3 stage 6 inch high pressure pump, 
which can deliver q t o  80 lba, pressurn, driven by 8, 25 H.P. motor,  
These motors are 3 phase, 60 cycle, using alternating current at 440 
volt 5 ,  

Besides t h e  water thavdng, some s t e m  thawing i s  also done 
in some of the irregnlas OF isolate& areas, 

From the ditch pipe Llna ar the pumps, the Prsatelr i s  delivered 
t o  a 12 inch line laid alongside of the area t o  be stripped, A 6 inch 
Lateral 150 feet long is comscted t o  t h i s  main line every 31 feet, 
Every I4 feet  along these laterals i s  a connection for the I.& inch 
header pipes, These headers have ~onnectian every 5 feet where a 
13/4 inch nipple and *?I?" are joined on. These "TWs m e  bushed do= f o r  
the 3/8 h o h  nfpple and hose connection, Each header extends 13 
feet right and left from the lateral and feeds twelve points, o r  8 
points and 4 " r a u c k s r ~ . ~ ~  These dimensions o f  the pipe l q m t  a m  those 
reported by Irving Xeeb. 

The points are spaced st 7 foat centers, usually in  a square 
relation, These t .obts are 1/2 inch ordinary gas p i p  with open end 
and a t  the top  are fitted with a 112 inch Vs turned an side, o m  a m  
being turned rn the point, with the upfamed a m  being closed with a 
soft ma;blaable iron plug for driving. The base of  the '9" i s  bushed 
down for o 3/8 inch nlpple and hose connection, Theaa thawing point8  
a m  mde up in 8 and L6 foot len&hs and connected with an ordinary 
sleeve. 

Dri u h g  the Points :  

Vith the water turned on, the paint i s  jetted atld worked down 
as far as possible and, i s  then driven by a hammer mighing about four 
lbs . ,  an& at the same time twiathg and turning the point with a wrench, 
I t  is  contended. the points are difficult  t o  drive i n  most of t h i s  ground, 
Also, that the open end points get plugged unless a mediwn high pres- 
stzre i s  use& while driving, While one man works a t  a rrmnber of pohts, 
it i a  reported it requires frm 50 t o  50 honrs t o  set a po in t  t o  bedrock, 
u;lthoagh. this sesmo pretty 10%. Points, locally oallied nmnckersw are 
M v e n  into the muck wherever its 'ch&wing lags behind that of the gravel, 
They are made o f  1/2 inch pipe b 8 f oo t  length and f i t ted  with an nLR 
bushed down t o  3/8 inch for hose connection. A 3/4 inch pointed steel 
bar fs used t o  t es t  for frost. Then water conditions permit md every- 
thing i s  going sa;tisfactoril$, 400 t o  450 points are in operation. 



Water Temratures. etc.: 

The ditch m t e r  temperature i s  stated t o  average about 48 
degrees, 58 degrees being recorded dur* the mrmest days, Reed. 
reports the average temperature o f  the water going into the points during 
&by, 1929 as 37 degrees F., and on reaching the surface 40 degrees. 
In June, t h i s  was 42 degrees and 40 degrees respectively. The W y  
performance is p e d t s r  and questionable, but as stated by Reed to be 
apparantly due t o  the character of the hole where the tempemtures were 
taken.. A t  the time o f  ~sy v i s i t ,  A w s t  5,  I was informed it required. 
9 t o  12 days t o  complete a thaw. Read reports the average t o  be about 
15 days.  

Labor aad Costs: 

Twenty-eight msn are employed on the thawing operations at 
present, working in two shifts ,  emh of  10 hours. About 4 men par 
shif't are engaged 3 n  driving; tk points. It is contended no records 
were kept on the thatwing opsratione urrtil this season, although the 
operating cost for thawing IS  stated t o  be 7% cent8 per cu, yd. 

1 consider this ground aa not unfavorable for both driving 
md thawing. The dredge was digging in frozen ground when I m a  there 
and no &mbt the thawing is not very complete, The coat reported is 
also probably a guess, but Lf not, nray not hold for the entire seaaon. 
It may be higher., although the cost given can no doubt be realized i f  
the propar equipmgrrt was provided and the work more systsmatically 
conduoted. See report an thawing st Fairbanks Creek by Bairbmks 
Gold Dredging Company in regard t o  experiments with jackhammer f o r  
Clsitring points* 


