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NOT ¥QOR PUBRLICATION g

NOTES ON THE THAWING OF FROZEN GROUND BY THE
FATRBANKS GOLD DREDGING COMPANY, FAIR-
BANKS CREEK, ALASEA

By ¥, L, Wimmler

The Pairbanks Gold Dredging Company operates two 4 cu. f%t,
dlesel engine driven dredges on Fairbanks Creek in the Falrbanks dis-
trict Alaska., These dredges can each dig 2000 to 2500 cu. yds. per
day during an average geason of about 140 days, although the actual
total yardage dug during a season averages batween 400,000 and 450,000
cu. yds, The company was one of the first to use water for thawing
purposes, Thawing has been lmproved and the operation enlarged during
the last few years. Up to 1926 the No. 2 dredge dug only naturally
thawed ground in the upper part of the creek so that no thawing was
done ahead of 1%. 1In 1926, the thawing done ahead of the No. 1 dredge
wag done with diteh water under a 40 foot head with a supplemental
supply delivered by a 6 inch Morris sand pump driven by a 15 K, P.
Scandia semi-dlesel engine under ralatively low pressure., This pump
could supply about 80 points, the total mmber of polnts set at that
time being about 120. These peints ware of 1/2 {moh ordinary pipe with
open ends, the same a3 now used, and driven to bedrock at 5 foot centars.
Some of this ground was 30 to 40 feet dsep, although averaging 20 to
25 feet. Driving poings wag difficult and slow and a thaw required
considerable time,

The No. 2 dredge was rebullt further down the creek In 1927
and is now operating on No. 7 below discovery claim where ground con-
ditions are gimilar %o that now being dug by the No. 1 dredge on No.

5 below discovery claim, Thawing operations are now bteing conducted
anhead of each dredge, the water being supplied by & amall disch for
thawing ahead of the No. 1 dredge, while the supply is pumped for
thavlng ahead of the No. 2 dredge. The thawing equipment is otherwise
tha same at each operation.

Ground Conditions:

The pay dredgipg ground ranges from 300 to 400 feet in
average width and most of it has formerly been mined to a conaiderable
extent by drift and opencut methods. Much of the ground 1s covered
with 0ld tailings. The depth ranges from 20 to 30 feet andt in places,
where overlain by tailings, 1s up to 40 feet deap. Vhere undisturbed,
there is up t0 5 or 6 feet of wmuck overburden. The gravel is of medium
size and contains some clayey sediment, and some c¢layey bands up to




18 inches thick. The bedrock is mostly a achlist decomposed to a soft
clayey mass for several feet in depth., Naturally, thawed chamnels and
patches exist, so that the ground on an average 1is about half naturally
thawed, leaving the other half to be thawed, Some of the ground is
alao naturally thawed from the surface down to & maximm depth of 20
feet. The ground under the old talling plles of heavier rocks is
gonerally frozen, while thaet under the smaller material of the old
scraper dumps 1s generally thawed. The irregularity and the existeuce
of these naturally thawed areas and channels complicate thawing pro-
cedure and the results, Mich prospecting by driving down steel bars must
be done in order to limit these areas. No stripping of the muck over-
burden is done, although the tailing piles are blown down and more or
less leveled off with water under pressure. :

Thawing Equipment:

The details of the pipe layout were not recorded. The
gtandard thawing point consists of ordinary 1/2 inch gas plpe with open
end point. The top is fitted with a "IV turned sideways, the upper
arm being fitted with a steel plug for a drive head, the base being
fitted with a short nipple for 1/2 {nch ribbed garden hose commection.
The headers have two way take offs with 1/2 inch connections, The
various lengths are joined together as required by ordinary aleeves,
Some of these pipe points cannot be driven to bedrock because of the
degth of the ground or landing on a large rock. At times, if dowm
20 feet or 8o, these are left there to thaw and anocther may be put
down to bedrock nearby, but a8 a rule the present practice is to with-
draw the point, insert a special driving point in this hole, and
drive it to bedrock. This point is made of 3/4 inch extra strong gas
pipe to which 19 welded a piece of drill steel drawn into a crosa bit
of 1-5/8 geauge and having two slotted or drilled holes 1l/4 to 3/8 inch
in width or diameter, one opposite the other and about lz inches above
the cutting edge. Holes are ao put in that the water wlll jet down=-
ward and ahead of the bit.

Driving the Points:

Both t}pea of points are driven with an 8 1b, hammer, one
man driving while ancther man turns the point, The driving is hard
and the progress 1s glow ag a rule.

Experimonts have been made here, and on Fish and Goldstream
Creeks by othsr companies . at the suggestion and with the ald of Irving
Reed, whereby a small Jjackhammey air drill was utilized in driving these
3/4 inch points at that time equipped with a chisel bit, similar to '
those used by the Falrbanks Exploration Company on Goldstream (Creek,



While the speed of driving was considerably increased, mumerous dif-
flcultles were mat. These points did not hold up well, not enough
watar could be delivered to the point to keep it cleax, the drill
rotation was too weak for this bit and in the opposite direction to
the threading on the pointa, and the method of delivering the blow to
the point was not practical. Changes were made. Single extra atesl
pipe in 5 foot lengths was then used with the ends ground true and
threaded @o they would butt in the sleeves which were also specially
tapped and threaded for this. The best bit waas found to be a cross
Bit of 1—5/8 inch gauge bored with a center hole and four other holes,
one bvetween each angle of the bit, centerad around it.. These holes are
all 3/8 inch in Alameter. These poiats were found to/3ftisfactory,
all threads, however, bDeing left handed to be in the same dirsction as
the 4ril} rotation.

A gpecial combined weter head, swivel, and drive head was
degigned by Reed which congists of a plece of 7/8 inch hexagon solid
drill steel weldaed te the end of a pice of 1 inch extra heavy hydraultic
8teal pipe which passes through s specielly designed packed water swivel
with & water connaction at one side. A series of 1/2 inch holes are
drilled through this pipe so the water as admitted through the water
swivel ocan pass through to the point. A 8teel ring is shrunk around the
upper end of this pipe where the drill steel 13 welded to it to
gtrengthen this join and to also act as a stop., Another ring is
wolded around the pipe as another atop below the water swivel, The
lowar ond of tha pige {8 threaded inside to permit 1t to be turmed
onto the thawing point pipe. The piece of 7/8 inch dril) steel is
provided with a ateel shoulder similar %o the chuck end of thse regular
machina drill steel. As the drill operates, the blow is transmitted
to the pipe, the water swivel belng independent of the drill's action.

This equipment and mathod of driving points has improved the
speed, but has been adopted only to a small extent by the Fairbanks
Gold Dredging Company who used it with their 3/4 inch cross bit points
in contiming with points which have landed on boulders at depths 20
feat or deeper or have encountered extra hard driving. Mr. Ray
Humphries, the superintendent for this company, statea that for thils
purpose the method bas some applicgtion as it saves considerable footage
vhich would otherwise have to be redriven with mach difficulty and
quaestionable success, PFurther lmprovements and experiments are
planned by Reed, It however seems that this method has very limited
application and it is very doubtful if it holds any edvanteges over
the usa)l methods excevt as already menticned. The cost of equipment,
alr, and its delivery intc the field which would Ye additional to
the usual thawing equipment are large factors against its adoption.



TPhawing ahead of No. 2 Dredge:

Water for thawing is supplied by a 10 inch low preasure
Byron Jackson pump and & 5 inch high pressure pump, belt driven by a
110 H. P, Scandia Pacific semi-diesel engine. All of this equipment
ws formerly used on the No. 1 dredge. The water is obtained from
the immediate creek and reused. The average water temperature is
stated to be 55° P. but this is no doubt incorrect and is probably a
l1ittle colder than the average ditch water, It is attempted to hold
the pressure at the cross-heads at around 30 lbs., but it often-drops
to 20 lbs, which it i3 stated is all right for thawing, but should be
more than 20 1lbs, for driving, Ths ground at present being thawsd
averages 32 to 33 feet in depth, with some 40 feet deep. The points
are get at 10 foot centers and about 21 dsys are required to complete
a thaw under average conditions, The greatest number of points set
here 13 about 300,

Thawing Ahead of No. 1 Dredges

An erratic and small water supply is provided by a local
ditch under a pressure of 15 to 20 lbs. at the crosa-heads, but this
is stated to vary. About 300 pointa are set here, the spacing belng
at 6 foot centera, but In the future it is planned to increase this™to
8 faet. The average thaw requires about 14 to 16 days.

CostBs

No costs ars available. As only about half of the ground
has to be thawed, the coat per ou, yd. dredged should be nominal.
The thewing operations employed 20 men. Details and cost of thawing
at thia operation about five ysars ago were raported by me at that
time, The coat of thawing at that time waa statsd to be 10 to 12
centa per cu. yd. thawed, or about 6 to 7 cents per cu. yd. dredged.

N. L. WIMMLER,
19289
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NOPES OW TUAYING FROZEN GHRCGUID VIYH WARER A0 NAPURAL DRLPERALURES
AS PRACRICED BY
YHE MaE0R CONSOLIDAYED ¢OLDPIEIDS CO., NOWE, ALASKA,
3y :
s L, Wirnwaler, 1926,

_ e e e e e e

The company operates three 9 ou.ft, electrically driven dredges,--io,l
dredpe operating at Coopsr Guleh, No,.,2 at Little Creek, No,3 at Saturday
Creelk; and Mo,4, a Sal/z ou,ft, dredge, on Snake River., Fowr arsas, one for
esach dredgas, are belng thawed. Some of these areas are divided into differ-
ent units, but for the purpose of this report each area will be referred to
by the mumber of the dradze noﬁ digglag it. The character and depth of the
ground, the water supply and other conditions, vary 1n different parts of the
field, Accordingly, thers ars variations la the praotice, Genersl conditions
in the different areas are as follows:

Area No,1 = The ground varies from 56 to 68 feet in depth, averaging 60 f£t.
The sod end rmuck covering averages 2 to 5 feet thlck., In thig area, as gen-
erually in area 0.3, the sod and muck covering ls relatively thin end is only
of slight consideratlon in the thawing. In the northern part of this area,
and Area Noo,3, aoms of ths gravels are cemented by lime, while at other
places in thie vieinlty, large flat slagbs of limestone may overlay bedrock,
making the driving of points to bedrock most difficult, Suoh ooccurrences
are, however, only of local extent, and are beyond the precent considered
dredging arsa. An average of 550 to 600 points are set at 32 foot centers
in this area as most of points rmst be set by drilling holes to bedrock, In
the more favorable placea the points may be drivén when they are placed at
16 foot centers, and the number set is proportionately increased, “he minl-

mun water pressure used in this area is 20 lbs, per sg.in,, with a maximum of
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80 1lbs, when the Miocene ditch water is available, (See photos Wi4 & V15

Area No,2 - the ground varles from 33 to 45 feet 1un depth, of which 5
to 15 feet, average 7 feet, 1s god, muck and ice, The depth of this over-
burden causes notadle gubsidences in wnlaces of greatest depth or icse pontent.
{See photo W1A) In this area the points are all dxriven at 16 foot centers,
so that 8400 points are required to thaw sufflocient ground for one dredge.
Presaurs of the water used here varies from 20 to 80 1lbs. per eq.in,, accord-
ing to the eource of supply.

Aroa H0.3 = Yhe ground varies from 53 to 86 feet in depth. 4g a rule,
the sod, muck and ice covering ias & to b feet thlok and is not a factor
‘although at several places, especlally ahead of the prssent &redge face, this
covering is over 10 fest thick, DPiloneer ditch water under 10 to 12 1bs.
pressure at the manirfold is mainly used in this area, except when waler is
pumped at 20 lbs., From B50 to 60C polnts are set in drill holes at 32 foot
centers in this area, (Ses photo V/17.)

Area No.4 ~ The ground is 10 to 23 fest in depth, only parts deing
covered with sod and a little muok, Nuch of this area is not frozen, being
in the bed of Snake River, Water from a srall diteh ls avallable for a con-
psratively short period at a pressure of 7 to 8 lbs., moet of the supply
being punped under 20 los, preésure. All points azre reedily driven to bed-

rock. About 250 points are set at 7 foot centers.



“’&t e r Supp;y °

Water supply for thawlng 1s provided by three ditch lines. During
periods of reduced ditch water supply, three pumping plants are avalilable

for rsturning the water to the points. 2Lhe detalls of the ditch supply

follows:
Ditgh Carrying Capacity Pressurss at Manifold
Hiners' Inches Lbs. per s8q.in,
Lilocens 4000 = 4200 _ 80
Seward 1200 ~ 1600 40 = 85
Pionger 500 = 600 10 -~ 12

“he water from the :sliocene diteh is conducted through a 54~inch
diameter wood stave pipe iine to the main "Y', thence thru thres branchss
ot 26~inoh dlameter steel plwe to areas ios,l and &, 3Seward dltch water
goap to separate "Y' and thence can be deliversd to main lines lsading to
areas Nb.g 1 and 2%, Pioneer ditoch water is delivered to area No.,3, Each
pumping plant ocontainsg two 12-inoh centrifugal pumps, each pump being
direotly conneoted to a 200 h.p, induction motor, Iiach pump will deliver
Zggg gnla, per minuts, DPressure at the pump 1s uewally malntalned at 40

lbs,, or about 20 1lbg, in the field.

Water Temperatureas,.

The gaverage temperature of the water durlng the fouwr summer monthg
ranges from 45 to 50 degrees F. IV is highest during a dry or low water
supply period when it usually reashes 67 to 68 degrees., On May 2, 1926,
the minirmum tempsrature of the water was 400, 7The higheet recorded during
the swoner was 73%., On August 25, 1926, during a rainy period amd high
flow the temperature of the water in the Miocene ditch was 500 and in the
Ploneer ditch 51°. 72he Pionear ditch water is usually 1 to 2 degroees

warmer than that of the lilocens, It recelves its water from Nome River,
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oconsiderably bvelow the intake of the ifiocene, A considerabls difference
is also noted betwsen the day eaand night tewperatures. LThe punped water ls
usually colder than the ditch supply. The coldest water used for thawing
hes & temperature of 409, the contentlon being that the results obtalned
with ocolder water are not aconomloally satisfaotory.

Equipment.

The manifolds, whioh take the water fraom the main pipe lines and oon-
duot 1t to the headsrs, are of 1l or & inch diameter, hydraulic, rilveted,
stoel pipe with slip jolnt connections. IPwelve headers taking off from one
manifold, generally at intervals of 32 feet, usually make up one thawing
unit, “hese headsrs arse of 6 or 4 inch dlamster 16 gauge hydraunlie,
rivetsd, stesl pipe with slip joints made with a standard R—~inch water pipe
connaction every 16 feet., 4t each hesader connection, standing vertically,
{s a short 2~inch pipe nipple, or "riser", to which is joined a 2-ingh "q!
for the orosshead. TFor the l6~foot spaclng of points, this crosshead has &
B=foot arm extending each way from the "I, mads up of a short length of
l~inch pipe, & valve, another length of 1'* pipe at the end of which is the
male part of a special patented hose look coupling. (See photo W19, Uhere
32-£00t point sgpacinzy is done, only every other hseader outlet 1s used and
while & similarly constructed crosshead, as above described, may be uaed,
it is customary to take off directly from the "“I" with one short arm, Tﬁé
entire discharge from one header outlet goss to 1—1/2 inch point, at times
thrma two hoss connections; |

All points used fp» driving and thawing at l6-foot centers are con-
strusted of 3/4 inch single X heavy plpe, in lengths of 10 to 20 feet jolned

together with stendard sleeves. '!'wo forms of steel bits are used. They are
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welded to the pipe, The Nome or sgtraight bit, which is drawn to a point, is
usad for averuges driving oconditions, PThs straight chisel bit 1s used in hard
driving or bouldery ground, Both forms of bit are provided with two 3/b~inch
round openings set l~1/4 to l~l/2 inchas above the point and polinted stralght
down 80 the water will play ahead of the point, A goose neck of 3/4-1n¢h
pive is fitted to the upper snd of the pipe 1o which the l-inch hose viith the
feiale end of the hose coupling is attached, (See photo V19,)

The polnts set in the &rill holes, or at 32 foot ocenters, consist of
1-1/2 inch standard pipe with full opening at tho lower end; and a 1-1/2 inch
WY at the upper end, 4ne l-inch hose connection to the "M may be by a
straight 3/4~inoh nipple or a 3/4~1nch coose meck., All pipe and fittlngs
are of standard sizes and thread.

Lriving and Spaclng the Polnts,

fhe thawing points are usually driven to bedrock in ground not deeper
than 46 feet., Occasionally some small local areas ars encountered whers
gonditions are too difficult for successful driving, while at other placss
where favoradble condltions exigst, pointe have been drlven Vo a depth of 60 £+,
Only the 3/4~inch points are driven and are spaced at 16 foot centers in squi~
lateral triangular rslation to each other, Frozen ground, being practically
like concrete, must first be thawed shead before the polnt can be advanced,
The point drivers‘tharefore york from polnt to point advancing sach to the
depth thawed ahead which varies usually from 3 to 12 inches and more psr hour.

Devices for Driving Points.

Various devices for driving the points have besn used, but all of the
earlier ones but one have been dlzcarded, and it ia only unsed to a small extant.
It oonsists of a heavy slotted drive head, or anvil, fitted with handles for

us-



turning and 1s keyed by wedges to the point at a oconvenient height., Oune
man strikes this drive head with & heavy sledge hammer while another twrns
and works the point to keep it free. (Ses photo 1il8,)

New types of drive heads and slotted sliding hammers were designed
last yoar by the men Iin charge. One of these consists of & case hardened
cast steel drive head In the form of a heavy hinged olamp and is fitted
with handles for turning the polnt, The other, is & cass hardsned cast
steel ring whioch i3 slipped down over the point. “he center is & tampered
hole s0 1t will key down over ke wedges, A light clamp with handles is
fastened below the ring for turning the polut and also to hold in the wedges,

The hammers are made of co0ld rolled shafting, with & slot out length~
wise s0-they oun be slipped onto the point and freely raised and dropped.
‘tvio leys across the glot act as guides. One of these hammers weaighs &3
pounde and 1s_fitted with short handles, One man works this outfit} rais-
ing the hammer and driving it down agalnst the drive hsad, turning the point
from time to time to keep 1t free. (See photo W15,)

The other hsmmer weighs 44 pounds, being oapable of striking heavier
blows. A block with rope tackle swung from a light folding tripod made of
plps, supplies the weohanism for raising gud dropring the hammer, Ons man
operates it, (Ses photo W20.}

An experiment made to detexrmine the relative efficiency of the three
methods of driving showed the average advance per point by the old method
wlith two men to a point to be 3.2 feet per ren day; vwhile with the two new
one-man methods, this was a littlse over & feet per man day, with vary little
difference between them,

the best driving results ars obtained vhen the water pressure is 40 lby

por s/y,in, or mors,—=~£0 lba, 1B generally better, At least R0 lbs., pressure
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at the cross head is wanted when driving in 40 foot grouand. 'he loas of
water pressure hetween the manifold and the crosg head averages about 8 lbs.;
between the cross head and the weims outlats of the 3/4-inch point, from

12 to 16 1bs.,, and 5 to 6 1bg. with the open-end 1-1/2 inch point,

Drilling Holes and Setting the Pointsa.

In all frozen ground 60 feet or more in depth, or ground in which it
is very difficult to drive pointso, usually 45 feet or'more in depth, the
practice of drilliang holes to bedrock and inserting the points in these
holes, has been sdopted, All of these holes are drilled at 32 foot ocenters.
only the 1=1/2 inoh open—end pipe points are placed in the holes.

This darilling 1s done by 8 or 10 Keystome drills during ths winter
montho, only a day shift veing worked, A short-plece of casing at the collar
of the hole to keep out any surface water or foreign matter is all the cas-
ing vsed in drilling solidly frozen ground. A 6—3/@ inch drill blt is used
which gsnerally ocuts a round, regular hole 6-1/2 to 7 iaches in dlmuetor,

One drill will average 76 to 100 feet of hole in a 10-hour shift, The hole
being completed into bedrock a short ways, it is pumped dry, anmd the 1~1/2
inch pive (thawing noint), the lower end of which has previousiy bean sealed
with an 1ce plug about 6 inches or so long, 1s lowered into position in the
hole, ffoss or hay is then packed around the pive to a depth of about b f£t,
below the aollar of the hole, c&vered with sard, wetted and frozen, Ihis
forms a seal for keeping out aay surface water. <Lhe top of the pipe 1s
govergd with a tﬂin can, As soon as practical in the epring, water is run
downzzzside of the pipe by a 3/4—1nch hose with a piecs of pipe for a nozzle,
This &haws and works 1lts way down, taking out the ice plug in the pipe and

soon the water works ite way up around the outside of the pipe taking out the
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upper seal, The hose ia then removed, the regular water connection made
and the ypoint starts its work,

Tempersture Points,

Drill holse ars also drilled to bedrock 96 fset apart between the rows
of thawing points or one to every three vpoints in that direction and 1)0.88
feot apart at right angles, or ons to every 4ouwr rows of polats so that each
temperuture point will govern 12 thawlng points. {See sketch showing ar=-
rangement,} A S/Q-inoh oipe sealed at the top and bottom with a cap, wiph
all Joints coated with red lead to kezp water tight, is set in these holes,
48 thaving procseds, usually at Intervals of every ten days, temperature
readings are taken at different lsvels to ascertain the extent and height
to which thoe thawing mey have advanced. A reslstance thermomster of the
galvanometer type Ls wusod in taking the temperature. Jn insulated cabls
with a thermo—couple at the end is lowered down the temperature point and
after allowing 10 to 25 minutes 0 permit a constant reading 1{ is hooked
up to the thermometer and the tempsrature for that level recorded, Temper-~
atures recording mors than 380 indloate tlat the ground at that place and
particular level ig thawed. Further readings are taken to determine the
height to whlch the thawing hap aedvanced, Thess are resorded and plotted
on diggrams showing in section each température point, thers upually being
thras of these in one line or row. 'Che thawed area is fllled in in dlack
and the approxiwate contour of the level or horizon to which the thawing
has advanced can then be drawn, Vhen all of these points show thawed ground
from badrock well up to the surface, the area within their scope is consider—
8d 10 have reachsed a satisfactory thawed condition, In some ground, usually
deep, an irregular unthawsd horizon may still exist, frequently in the upper
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portion, that mey lag in thawing, Intermediate thawing points of 3/4~inch
diameter may then be driven to with a foot or two above the bottom of the
frozen horizon and tha thawing of this completed.

At the time the holes are drilled for the thawing voints records ars
kept of any unfrozen ground encountered. Thess records are placed gn a reap
showing the depth to which the ground is thawéd. the particular horizon,etc.
In a few places the ground may be unfrozen to bedrock and in other places
one, two or more horigons may be frozenm with unfrozen ground between,

Lfter an area shows that the thawing has been complete the pointse are
withdrawn, Iun the desp ground they are pulled with jacks, The 1-1/2 inch
points are easier to pull than the 3/4 inch ones, being stiffer they stand
more strain,

THAWING YERIOD,

The time.required to oomplete a thaw ls governed mainly by the character
of the ground, the spacing of the »ointg, the temperature of the water, the
water supply, etc, 'fhe average time required when the poilnts are set at
16=f00t centers is from 30 %o 35 days, and at 32-foot centeras it is sbout
100 days, In the comparativély shallow ground in area Ro.4, at Snake River,
where the points are set at 7-foot centers, it requireg 20 to 25 days.

After the ground has once bsen thoroughly thawed from well 1in bYedrock to“
the surface there is no froézing back., However, the measonal surface frost
naturally does return, Ground that has only been partly thawed wlill freeze

badk some but can be resdily thawed agaln the following seaseon,

VYaver Consumption,

After the thawing point has been set, as much water 1s generally surned
on as it can handle, 4B & rule, the mors water that can be put into the
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ground the hetter the resulte. 1he amount of water turmed in, however, is
governad by ground conditions and the supply of water avallable,

Yhe averags amount of watey used by a 3/4~inch point is 1 to 1-1/4
minerts inches, and 3 miner’'s inchess for the 1—1/2 lach open=-end point,

Sfficiegncy of the \ater,

The efficlency of the water is governed dy muny conditions and not
enough is knovm about it to make any definite gtatement, go far, 1t has becen
found that adout one-third of the heat wnlts avalladble In the water are used
rezariless of the temneraturs of the water golng Into the ground, whether it
be 45 or 65 degrees. lxpsriments are now bvelng conducted whersbvy the water
is used intermittently., As ths water going to one header and 1ts points is
automstically cut off at intervals of ten to fifteen minutes, it is at the
same tire turnsd into the next header and its points for am equal period,

Thus, hal? of the headers and thelr points are flowing while the other half

are shut off, It is hoged that thls will inoreass the efficiency and econowm-
ize water, The result of this experiment has not yet been determined,
Labor.

Phe crew employed on thawing varies, walnly according to the water sup-—
ply. 'The average number employsd during the swmuwer is 85 to 90 men besldes
18 man employed on the ditches, and the pump mtitendants who are employed at
this work only when needed, 1hs base wage sgcale is 7o¢'per hour, exclusive
of board, “hils wage holds for general labor and point~men, <Che winter drill
crewd are recruited from regularly employed men who would otherwice probably
be wlthout employment.

Confidentlal Data, Costs, eotc.

Detalled costs or any direct statements as to the cost of thawing wers

not available, although 1ndlreotly it was lesrned that the average cost of



thawing was at least 10¢ per cu,yard. Meterial reductions have besn made in
the cost since 1924, and it was intimatad that the company expected to reach
& cost orf B¢'per cubio yard in the main areas, 1f normal condltions prevell,
This would include the operating, water, overhead, and gll other costs

chargeable to the thawlng.

The thawing dons at Snake River where easy driving oconditions in shallow
ground prevail, but where much of the water must be pwmped and the work is
conducted on a comparatively small scale, the cogtsof—fthawing-has—been 12 to
15 cents per cublc yard thawed., A considerable amount o0f the ground in this
area i1s not frozen and the thawing in this area was completed this season,

“he cost of arilling averazes about 75¢ per £oot of hole or £-1/2 to 3
ocents per cubic yard of ground thawed.

About three million cubic yards were thawed in 1925, The thawing dur-
ing 1926 was greatly handicapped because of lack of water, oocasloned by ths
exosptionally dry season., Even the retwnaing water supply to the pumps be~
came so ﬁiow and thick that most of the pumps were not operatoed, Sufficlent
ground will, howévnr. have been thawsd to keep well ahead of the dredges,
CONCLUSION.

The deep Zrozen ground of the Noms tundra and vicinity presangs many
difficulties in thawing, many of which are met in no other flelds, “hrough
cosbly scientific research and systematic operation this company hag developed
a thawing practioce by “hich they are, to a great extent as least, able to meet
these diffioult oconditions and successfully thaw this ground st a reasonable
cost, Fuxrther experimental work ls wunder way and lmprovements in the practics
and, redﬁctions in the cost are anticipatad., 7The ground is now thoroughly
thaved at bedroak and, possibly, excepting & few small localitiss where ex-
ceptionally unfavorable conditions may Pfevail, all of the ground ls satis-
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factorily thawed to the surface, as this sgeason's dredglng has dercon-

strated. fThe development of this thawing practice is most commsndable,

Many features of it will be of great benefit to other dredging fislds

wnere deep, frozen grouad exists.
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NOTES ON STRIPPING AND THE THAWING OF FROZEN PLACSR
GRCUND WITH WATER AT HATURAL TELPERATURES, AS
CONIUCTED BY THX FAIRBANKS EXPLORATION
COMPANY AT FAIRBANKS ALASKA IN 1929

By ¥. L. Yinmler

COWPIDENTIAL FOREVORD:

The TPairbanks Exploration Company at Fairbanka, like the
Hammon Consoclidated Gold Fields Compeanty at Nome, is a sudbsidliary of
the U. S. Swelting, Refining & kining Company. These subsidiaries
follow the same policy as the parent company in that they will not
gilve out any data af & confidential nature concerning their operations,
and further, any data whatever obtained from them is given under the
agreeument that none of it be wsed for publication unless first suo-
mitted to the manager for censorship. This 13 algo requested for any
information concerning thelr operations regardless of the source.
During the month of August, 1929, I agaln visited these operations aud
obtained certain infomation from, or by the permission of, iir. 0. J.
Eglegton, the gensral manager of bota Alapska subsidiaries, with this
understanding, although none of 1t a0 obtalned pertained to the stripp-
ing and thawing operations. As Lr. Hgleston may not be aware that
mich of the data herain presented is In my possession, it is requested
that this report be held strictly confidential and therefore ig for our
office filesa only.

I wag courteously shown over these operationsg by the company's
engineers in charge of such work, and through discusasions in the field
with these engineers and through personel observation, extensive notes
were mede, None of the information herein presented can however be
considered as official or exact, but only ag general and approximats,
although as complete and correct as conditions and source permit.

After visiting the Hammon Consolidated Gold Fields Company
operations at Nome in 1926, I wrote a similar report on the thawing
vrocedure there. It will be noted that the Fairbanks practice closely
follows that developed at Nome. Thawing equipment, methods of driving
end setting points, the spacing of points, etc., have been practically
standardized, although the physical characteristics of the placer ground
at Fairvanks differ somewhat from those at Nome. The Home ground con~
tains more clay and locally has features not encountered at Falrbanksg,
vihiile at Falrbenks there is usually a deeper covering of muck and the
plecer is tighter and contains more fine 8ilt., Such features affect
the time required to complete a thaw.



The thawing procedure at both Nome and Fairbanks has been
well developed and is producing satisfactory resulta, althcough ell
thawing results within economic limits are not perfect or can they ve,
for under certain conditions encountered it is not always practical,
and almost impossible to obtain 100 per cent thaws over large areas.
Under favorable conditions, and if deemed advisable becauwse of the
additionsl cost, and the time required, a thorough thaw can no doudt
be obtained. Under most conditions, however, some inconpletely thawed
areas s8till containing some small irregular frozen blocks or “horses™
may remain. Such remeining unthawed ground is difficvlt and wors costly
to dig and the gold recovery may be lowered, but fortunately, where
the thawing procedure has been properly conducted, this ia generally
not & serious factor.

Acknowledgment ig here made to R. B. Barling, VI, H. 8.
icFarland, D. C. Beyer, F, S, Lulock and others, all company engineers,
for courtesies and assistance in the field and for much of the informa-
tion herein recorded.
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NOIES ON' THAWING FROZEN GROUND WITH WALER AL WATURAL
TEMPLRAYURES, AS PRACTICED BY
PHI HAIRMON CONSOLIDALED GOLLFIRLDY CO0., AT NOME,ALASKA,
By
No L, Wirmler, 1926.

CONFIDENTIAL FORGYORD:~ Acknowlodgment is made %o Mr., Re B« RBarling, in charge of the

thawing operations st Nome, who 20 kindly accompanied the writer in the fleld
and supplled moet of the following data. Cost data and others of a confi-
dertlal nature oould not be given, Permission to publlsh the details of

this thawing practice was requested of Mr, 0, J. Eggleston, the- General
ilanager,at Noms, but wag not granted, he requesting that only general men-
tion, 1f any, be made of it, His contentlon was that the company had expended
large sums of money in experimental work and was still dolng so, and as the
present practice was in many ways still in the expsrimental stage, the time
had not yet arrived to glve the information to the publloc., This is most e~
grettable, for such data would be of great value and interest to the placer
mining industry of Alaslm, and other similarly situated countries.

The thawing started in 1922 by the original Hammon Company was far fron
satlafaotory, both from the thawing and the economic standpoint, MMuch of the
thawing dones was no% complete, particularly at bedrock, znd frozen, irregn—-
larly shaped masses remained between points, Difficulty was met in driving
polnts to vedrock in the deep grourd, and in arsas of local occurrance and
oxtont where cementsd gravel occurrad or where bedrock was ovarlain dy slabs
0f limestone, The drilling of holes to bedrock in such ground, at 32-foot
centers, was then devélopad. but was only partly successful dus to various
reasond, This company was acquired as a subsidiary to the U, S. Smelting,

Refining & Mining Company, in 1924, Exhaustive oxperimental and research work

—1-(



wag then started and conducted slong esclentific lines by a staff of technlical
men, The results of same of this work are embodisd in the present practicé.

Purther experiments are belng conducted, mainly, toward reducing the cost of

setting the pointe and conserving water.

The patent rights to the Milee method gf thawlng frozea gravels with
water at natural temperatﬁre were acqulred by the original Hammon Compeny,
which were in turn aoquired‘hy the present company. ‘‘he present company has
licensed meveral amall dredging companies on tha star@ Penlnsula t0 use the
Miles mothod without charge. TLheir polloy ssems to be to make no charge,

but to license others merely as an ackmowledgment of the paternt rights,
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CONFIDENTIAYL REPOR[--NOT FOR PUBLICATION

NOTES ON STRIPPING AND THS THAWING OF FROZEN PLACER
GROUND WITH WATER AT NATURAL TEHPIRATURES, AS
CONDUCTED BY THE PAIRBANKS BXPLORATION
COKPANY AT FAIRBANKS, ALASKA IN 1929

By N. L. ¥immler

GENERAL:

The Fairbanka Exploration Company sntered the Fairbanks
digstrict, Alaske in 1924 and since then has prospected, and acquired
most of the dredgeable placer ground on Goldstream, Gilmors aund Cleary
Creeks, thoroughly equipped the properties with water supply, stripping
and thawing ecquipment and plants, erected a 6,000 K, W, steam electric
power house, etc,, and in 1928 began dredging operations with three
electrically driven dredges. These are operating this season and
before the season ig over two more dredges, now under construction, will
ve completed and placed in overation. Some of the details of these

dredges follow:
Av. daily dig~ Depth of

Dredge Location Bucket size ging capacity ground (2)

No. 2 Lower Goldstream Cresk 10 cu. f%. 8,500 cu. yds. 30~40 ft.

No. 3 At Chatanika, Cleary Creek 10 cu, £%. 8,500 " % 40-60 ™

No. 8 Gilmore & uwpper Goldstream 6 cu., ft, 3,500 » n 8-15 "
Creoks

No. 6 (1} At Wagners, on Goldstream 6 cu. ft. -— 10-20 "
Creck

No. 5 (1)} Upper CGleary Creek 8 cu, Tt. —-— 12-25

Noa. 5 & 6 dredges under codstruction at this time.

)
2} Average depth of ground dug or to ve dug after preparation, see report
elsewhere for details.

The average digging capacity of each af the 10 cu. ft. dredges
is avout 8,500 cuv.. yds. per operating day, they have dug as much as
10,000 cu. ydas. per day. The 6 cu. ft. dredges dig about 3,500 cu.
yds. on the average and have dug as mich a8 5,000 cu. yds., This means
that the five dredges will dig, under average conditions, between
256,000 to 30,000 cu. yds. per day. The length of dredging season,
or the number of days operated by each dredge is governed by many con-
ditions, However, by assuming each dredge as digging for 150 days
each semson, and some will do better, it will mean thet 3,750,000 to
4,500,000 cu. yds. of ground will be dredged in & seagon. Besides
thawing this ground, much of the muck overburden must be removed by
hydrauliec methods,



This will give some idea of the scale upon which thesge )
overations mist be conducted. The blg task is to keep suvfficient ground
prepared ahead of the dredges so they will not be retarded. iuch
ground has been prepared, ovut even so several of the dredges, having
dug up to the edge of the prepared ground, werse obliged to ahut down
for two weeks to one month this season until the thaw under wsy just
ahead was completed. liost of this trouble is belng adjusted and unless
unforeseen conditiona arise, thawing will have advanced sufficlently
well ahead of the dredges now operating, and ground has been thawed in
the areas to be dredged by the two dredges now under construction, that
there should be little if any further delay in this respect. How mmch
ground has been prepared ahead is not known, dbut 12,000 to 15,000 thaw-
ing points are in operation, A very large aum of money 18 invested
in thawing equipment. This season from 150 to 200 men were employed
in the thawing operations and about 100 on stripping. 'These do not
include a consideravle number employed in providing some of the water

supply.

GROUND CONDITIONS:

The depth and character of the muck and gravel vary, although
bedrock 18 in practically all instances a schistose formation of
varying kind and character ranging in structure from thinly laminasted
t0 blocky and in hardness from soft to hard., This bedrock can be
readily dug by the dredges and usually from 1 to 3 feet is dug, but
varying according %o the gold digtribution. A clay ranging from stiff
to sticky, formed mainly from the decomposition of bedroclk, overlies
the more solid formation to & thicknesa ranging from an inch or so
Lo a foot or more. The gravels can be classified as mediwn in size
with but few large boulders. Considerable gilt is generally presenkt
in the gravels and in general the gravels are tighter than average
especlally in the deeper ground, particularly on Cleary Creek. The
pay channel on these creeks hos beern intensively mined in the past
by drifting and ovencut methods, although a considerable area remaina
vihich is practically virgin or very little cut wp by former mining.
Many tailing piles cover the surface of the ground. ‘‘here undisturbed,
geveral feet of moas cover the muck which overlies tire gravels to vary-
ing depths. $he muck is composed of organic matter and ice in varying
proportions and uvsuslly contains some fine silt and sand. Some
interbedded layers or streaks of sand and 9ilt are generally present.
A tough peat or root growth overlies or imbeds the upper muck beds in
places. Roots, brusa, fossil remains, old mining timber, etc., are
present. At places g0lid clear ice constitutes the principal portion

of the overburden.



The depth of the muck and gravel, as well a3 local variations,
will be stated in the discussion of the siripping and thawing opera-
tions a9g conducted at the different localities,

STRIPPING OPF OVER3URDEN:

The method of stripping overburden will be discussed but -’
briefly, out certain details of the method employed &t these operations
are of snecial intereat. Until this season the vater from the Davidson
ditch wvas not available. A small and erratic supply wnder low head,
as a rule, was providsed by the local creecks. This supply was not sufficiers
to conduct systematic work or to striv the less favorable ground, ©9-
pecially that overlain by heavy tailings. This considered, some excel-
lent results wers, however, obtained. Although handicapped, considerable
ground was tnawed where only & portion of the overburden was removed
or counld be removed becauwse of creek water gradient. In other instances
no water was avallaole to strip to the extent desired. There were,
therefore, areas where from several feet to a8 mich as 20 feet of
overbvurden remained. The wnderlying gravels were thawed, also some
of the muck overburden, out in many places considerable frozen over-
burden remained to be dug by the dredges. The question arises as to
whether it would not be cheaver to strip off the rest of this muck,
if conditions parmij,or if under the conditions it 1a cheaper for the
dredges to dig it. I am informed and believe it cheaper to strip it.-
he same would hold wherever the mick overvurden is more than 6 feet
or 30 thick. 7The best practice is no douwot to strip off all over-
burden and this will no doubt ve done as far as practical, The drainage
level of the creeks, however, regulates the deptihr to wnhich overburden
cen be removed. At places, particularly on lower Goldstiream and lower
Cleary Creeks, this pronivits the entire removal. Iuch of this remain~
ing muck is thawed during the theawing operations, or, after tne moss
covering ig removed from the shallower muck, rmuch of 1t then thaws
naturally.

Mumerous bad breaks in the Davidson ditech occurred {his summer
hendicapping stripping operations especially on Goldstream Creek, as
most of the breaks occurred on Dome and kldorado Creeks. iWater for
gtripping on Cleary and lower Goldsireair Creeks must be provided by this
ditch. It ig also used on upper Goldsiream, although here an additional
supply is provided by the swmall Guise diteh from Pedro Creek.

On lower Goldstream Creek, using Davidson ditch water under
385 foot head through No. 2 giants with 2% to 4 inch nozzles, from 10
t0 20 feet of muck is stripped off. 3Stripping aften goes to the gravel,
but from 3 to 8 feet of muck may still remain. This to some extent at
least i3 due to the drainage level of the Creek., The weter duty here
in gstripoing is stated to be 14.5 cu. yds, per miner's inch.



At upper Goldstream, juzt below Gilmore Creek, only the
vater from the Guise ditch vas available at the time of my visit,
although Tavidson ditch water is algc used here when available.
With Guise water under 70F% pressure & large area has been opened up
for stripping. 'This supply only permits the use of 2 giants at o tine,
using from 2% to 3% inch nozzles. Very little dank-head water is
available, The depth of muck ranges from 5 feet or so at the creek to
an inner face up to 40 or 50 feet high. Iich of this is clear ice,
Tne main distributing pipe-line is laid along the creek benk from which
there are 26 take-offy leading to as many glants, sgpaced so that each
gient can sweep a circular area about 450 feet in diameter. Two men work
from one glant to another piping off the muck as i% thaws, Some
axcellent work has been done here and the water duty is stated to be
about 20 cu. yds. per miner's inch., FPFifteen men are engaged at this
operation whioch includes those on the Guise ditch. The stripping
cost here is Hrobably around 3 or 4 cents per cu. yd. The cresk gradient
is avout 1 to 2 per cent.

At central Cleary Creek, Davidaon ditch water 1s used for
9tripping under pressure ranging from 120 to 160 1lba, Mve 3% inch
nozzles are used at one time. From 1O to R0 feet are stripped off.
Iiuch of this area is covered with heavy tailing piles. These are
blown over on ground elready stripped. Duty or cost not known.

Details of stripping operations by this company in 1926 were
then reported. Details and cost figures are not available, but the
stripping as now being done is very efficient and the average cost is
probably not more than 5 cents per cu., yd. and may be & little less,

¢

THAVING

VATER SUPPLY:

Experience at Nome vroved the necessity of an adequate and
steady water supply for thawing purposes. The solution there, as here,
is the use and reuse of water by pumping supplemented by a ditch water
supply wvhen and where this is practical. Pumped reused vater has aome
disadvantages, requiring a considerable reservoir for collection and
settling and good screens.to keep foreign material from entering the
pwaps as such material may clog the voints and otherwise interfere with the
water circulation. Dirty weter also costs more to pump than the clear.

The veter used in the thawing operations by the Fairbanks
Bxploration Company i¢ mainly local creek water, sometimes added to
by ditceh supply, and pumped to distributing lines and finelly circu-
lated through the ground from thawing points. The water does iis thaw-
ing in leaving the polnt, and unless unfavorable featurss exlist, works



its wey up and around the point to the surface, the area around the
point ipncreasing as thawing advances. This water then flows by gravity
to the settling pond and is eventually pumped back to the points., All
water for thawing purposes is pumped. In average seasons a vwvater supply
is available usuwally only from about Ilny 10 to September 20,

Punping .equivment has been standardized. The eleven pumps
used for delivering water to the thawing points are Dayiton-Dowds, all
18=inch intake with l4-inch discharge. These are direct connected to
200 #. P., 2200 vol%, aynchronous G. B, Co., motors, at 1200 R. P. M. ,
and rated to deliver 6,000 gels. per wminute at 100 foot 1lift. The
intakes to these pumps are well gvarded by screens. Some of these
screens are of the mechanical type consisting of two screens which
automatically rise and drop by chain and sprocket control., Whlle one

ards the entrance of the intake sump, the other is above the surface
vhers high pressure water Jjets, which are automatically operated,
cleanse it of foreign material., These pumps deliver the water to the
main pipe line at pressures ranging from 20 to 40 los., varying accord-
“ing to locality and conditions.

PIPE LINDS, HUADERS AND CROSS~-HEADS:

The main pipe lines end distributors or manifold pipes are
all of riveted steel hydraulic pipe with slip joint comnecting and
vary in size according to the requirements, The distridbutor or manl-
fold pipes, which are usually 12 inches in diameter, some ll inches,
take off from the main lines, each connection having a similar slzed
gate, With the 16 foot point spacing, these pipes have take-offs
every 13.86 feat center to center and with the 32 foot spacing every
27,72 feet. The headers commect at these take-offs {0 & 6 inch valve
‘and connection,

The headars are of two standard sizes, © inch and 4 inch,
16 gauge steel riveted pipe, all having a connection welded to them
every 16 feet apart, To these are connected the cross-heads composed
of & short 2 inch nipple or “riser' to which a 2 to 13 inch "' is
connected, \there the 5/4 inch thawing point i1s used these connections
are usually 1% inch riser and 1% to 1 inch "M, A 3/4 or 1 inch
nipple 5 inches long is connected with both arms of the "“I", then a
5/4 or 1 inch valve 'followed by a short nipple to which 1s attached
the male end of a special, patented, brass hose lock coupling. To this
i8 joined the 5/4 inch heavy pressure hose leading to the points,
(See photo). VWhere the point spacing is at 32 foot centers only every
other comnection is made the header. One cross-head with its two
cormections delivers water to two points.



THE THAWING POINTS:

All points used for driving and thawing at 16 foot centers are
constructed of 3/4 inch extra heavy hydraulilc steel pipe in lengths of
10 and 20 feet. These are Joined together by special recess sleeves
vith special thread. 1The pipe have slightly tapered threads, the ends
of the pipe being ground true and threaded just enough so that they will
fit accurately and butt together in the sleeve. These points are equipped
with a gtraight chisel bit with two 1/4 inch openings, one on each
side, which permit the water to e8Scape downward along a’groove or 8lot
and jet ahead of the bit. These openings are l% inches abovs the
cutbing edge. The gauge of the bit is 1% inches. This bit is made
of a mixture stated to be high and low carbon steel, drop forged and
bttt welded to the pipe.

The vwater hose is connected to the point by & piece of 5/4A
inch pipe bent to form a goose neck, and a sleeve,

“here the 32 foot soacing 19 used the points, which are
construoted of l% inch standard pipe with full opening at the lower
end, are inserted into drill holes. 'fhe water commection for these
points consists of a 1% inch "I", ons arm connecting to the pipe, the
other fitted with a plug, and the base connection reduced for a dovn=-
vard curved 3/4 inch nipple about 6 inches long to which the hose is
attached. (See photo)., The goose neck comnection is also used. 4Al1
pipe and fittings for these points are of standard size and thread,

DRIVING AND SPACING OF POINTS:

hera the depth to bedrock is not over 40 feet, up to 45
feet at times where favorable conditions exist, the 3/4 inch point is
used and these are driven, veing spaced at 16 foot centers. In deeper
ground, the maximum being about 85 feet, holes spaced at 32 foot
centers are drilled dovn and into pedrock with a Keystone drill, The
1} inch open end pipe points are then inserted in these drill holes.
ALl pointg are svaced in squilateral triangular relation to each other,
although experiments are now under way with points set at right
angular relation; 1. e., a point at each cornser of a parallelogram
which, in the case of the 3/4 inch point, would be 16 feet by 13.86
feet. ‘‘he contention is this simplifies the locating of the points
and equivment, and the thawing resulis ars expected to be as satisfactory.



METHOD OF DRIVING POINTS:

Various devices and methods have bdeen tried for driving the
points, ZExperience has led to the adootion of but one device and
method., This consists of a case hardened cast steel drive head in
the form of a heavy hinged clamp which fita around and is tigntened
by a clamp screw to the thawing voint. It is also fitted with two-
wooden handles for use in turning and twisting the point as 1t is driven.
The hammer is made of drop forged steel, being 12 inches. long and
4 inches in diameter and weighs 27 vounds, A slot or opening is cut
lengthwise to the center so it can be slipped over the point and
freely slide up and down, A 1/2 inch round steel bar passes through
the hammer and slot, acting as & guide and key and elao for handles.
With the water turned on, the point is first jetted and twisted down
ag far as it will go, the driving device is attached, the hammer is
raised by the one man overating it, and thrown down against the drive
head, The point is then turned by the drive head handles to keep it
free and another blow is given, etc.. (See photo). #Frozen ground,
being practically like concrete, must first be thawed ahead vefore
the point can be properly advanced. The pointmen are therefore allotted
16 points each to drive, and so work from point to point. The driv-
ing duty varies according to the ground conditions, water suoply, the
pointman, etc. A% lower Goldstream the duty averages about 7 feet ver
man hour and a2t central Goldstream adout 10 to 12 feet. The best driv-
ing results are obtained when the water pressure is higher than that
uwsed for thawing. Colder water can also be used for driving than
would be considered efficient for thawing., Jriving can therefore be
gtarted earlier in the spring and contimued later in the fall.,

‘"here the muck covering may ve deep, points are driven intermediately
between the regular points. These points are usvally only driven to
within 4 feet or so of the bottom of the muck layer, when after thawing
for about Eé‘days or 50 are removed and the rest left to the regular
settings. Intermediate points are also set where after the thaw has
well advaxnced, it has been found by barring that isolated or inter-
vening frozen spots or horses remain.

AS soon as & point has been driven into bedrock and set, a
red twine 1s tied to it to so desigmate it. Loops of wire are also
hung over the connection to show the depth to which the point has .
been driven until it has been finally set and tied with & red twine,

DRILL HOLES:

Keystone drills are operated durirg the season only for
drilling holes gt 32 foot centers in which the L% inch points are
ingserted. At Nome drilling has been done dvring the winter also, when
the holes and points are given spvecial handling., So far no winter



drilling has been done here, but the demand may arise., The ground
drilied is usuelly frozen solid when no casing is required except

a short length at the collar. C(ccasionally the ground is pertly thawed
or the hole may slough in drilling when casing becomes necessary, bk
is withdrawn after the point has besn inserted in the hole. The
regulation churn drill bit is used for drilling and where not cased,
the diemeter of the hole averages about 5% inches. ‘The speed of
drilling varies according to the ground, but it is stated will average
about 4 to 6 feet per hour. See MNome report). Thess drillings are
ugually not sampled although every other hole drill in the line for
the temperature points is often samvled as a check ageinst former
_orospecting. Until the water connection has been made €0 an inserted
point the top is capped by an inverted can to keep things from felling
into it.

THAWING :

Vhen the paoints are set, water under different pressures and
varying températures is turned into the ground through the points and
thawing proceeds. Varylng character and depth of ground, water supply
and temperature, etc., govern the pressure of the water applied, the
time required for thawing etc. These features differ at the various
thawing operations conducted by this conpany and will be stated in more
detail later in this report.

Practically ideal thawing and control of the water could be
maintained if all of the water leaving the point would return to the
surface evenly around the periphery of the circular area surrowuding
the point vwhich increasses in diameter as thawiang advances gnd if the
ground were all of the same character so as to permit sven circulation
and thawing. However, it is seldom that all of these conditlons are
encountered. Thawed channels may exist or develop at some horlzons
so that water from one point may not come to the surface for some
distance away. Clays thaw slower than loose gravel or sand, eto.,

80 that gome beds will thaw fasgter than others, These and other con-
ditions may prohibit the control or application of the water to the
frozen faces, or, due to varying rates of thawing, some irregular frozen
gpote or areas known a8 “horsea" mey easily devslop and usually do.
In shallow ground a steel bar, or a “doctor'™ which can be jetted or
driven readily in thawed ground, is used in prospecting for such
Yhorses." In the deeper ground, however, a 3teel bar can seldom be
driven to bedrock or is it practical to use a "doctor." Temperature
voints are therefore uwsed at these operations {o observe the advance
of the thawing, as well as 7/8 inch round steel bars for locating
unthawed areag or horizons in the shallower ground. Where the thaw-
ing is lagging or where such horses exist intermediate thawing pvoints
are driven into them.



TEIPBERATURE POINTS:

Temperature points are set in order that the temperature may
be taken and the advance of thawing geuged thereby. These points are
made of 3/4 inch extra strong hydrsulic pipe in the same lengtha and
with the same thread and sleeves as the 5/2 inch thawing points. These
are set In the center of the equilateral triangle and spaced so as
to be 96 feet apart in one direction and 110.88 feet in a direction
&t right angles, forming a large varallelogram. ‘Yhere the holes ara
drilled, these points are closed at the bottom with a cap and all
joints are tightly seanled. A cap is also connected to the top. ‘There
points are driven, this driven point is withdrawn and a temperature
voint fitted with a solid steel point or strailght bit without water
openings 1s driven down into this hole and sealed at the top with a cap.
The temperature points mmst be kept dry inside.

GROUND TEHPERATURE READING:

As thawing advences, the temperature at various horizons in the
temperature points are taken, This is done with a resistance thermometer
vith the whetstone bridge type of instrument. (See photo). The
thermometer itself consists of & thermocouple attached to a long in-
sulated three lead cabla., This 1s lowered down the temperature point
say 5 or 10 feet below the surface of the ground and left for one hour
to ad just itgelf. To save time, a number of these are used, The
recording instrument mounted on a tripod ig then set up alongside and
levelled to read zero on right dial. 7The thermometer table is then
attached and the release buiton is pressed whereupon the point of the
left dial records the temperature. This reading is then entered in
field Dook as for that hole at that depth. Subsequent readings are
then similarly taken after each reading, the thermometer being lowered
5 feet and left 15 minutes to adjust itself before the reading is taken.
In this way the temperature at each 5 foot horizon is taken, Every 10
days new temperature readings are taken. B2Each set of readings for that
date ig later recorded graphically on tracing cloth of note book siza,
When temperatures recorded are 325 degrees or more that horizon is filled
in in black., Subsequent sets of readings are aimilarly vlotted along=-
side each other and as thawing contimies the black area increases,

When black shows for the entire depth, or, in case of overlying frozen
rack which may still record below freezing, the ground in the vicinity
of that temperature point is considered as thawed, The application

of water is however continued until all of the temperature points
within a large area, or the entire unit, all record 32% degrees or
higher. The area in the meantime hag also been barred and intermediate
thawing voints set and the frost remaved there. This ares is then coun-
sidered as thawed.



THAWING PERIOD:

The tine required %o complete a thaw 1a governed mainly by
the character of the grourd, the spacing of the points, the temperature
of the water, the presgsure and amount of water, ete. The comvany engi-
neers atate the depth of the ground has little effect on the rate of
thawing. The temperature of the water during the thaving season ranges
from about 34 to 60 degrees, and at times during a few of the warmest
days may become a little higher. ‘ater at temperatures less than 40
degrees is not considered efficient for thawing, although suitable for
driving and setting points. However, under average condliions and
temperature only about 25 to 30 per cent of the asvailable heat units
in the water can be utilized for thawing; this, however, fluctuates
and also is governed by the pressure, amount of water, tempsrature, etc.

Lt Zower Goldstream, the average time to complete a thaw ia
about 45 deys, and at all of the other localities where 3/4 inch points
and 16 feet spacing is used the average time is 30 to 35 days.

On lower Cleary, where the spacing is 32 feet, and 1¥ inch
points are used, it requires from 100 to 150 days, to nearly two seasons
sometines, to complete a thaw.

YVATEBR COMNSURIPTION:

The water used by a 5/4 inch point ranges from 3 to 5 miner's
inches on Goldstream and on lowsr Cleary Creek where the 15 inch open
end point is used, 1.2 to 1.5 winer's inches, In comparison, I an
informed that the 13 inch points at Home now use about 2 miner's inches,
the amount of water now used there being apparently conaiderably less
by all points than in 1926.

SPECIAL LOCAL FEATURES:

The devth of ground at lLower Goldstream ranges from 40 to
‘50 feet including the muck. The average depth is 37 feet after
stripping some of the rmeck out still including up to 7 or B8 feet of
mick which still remeins at places, ’

Three pumps are operated here, the water from inglneer

Creek providing the original supply which fluctuates from 5 to 100
miner's inches. It is reused and usu2lly there is a small excess to
overflow, ‘e pumps here work at 27 lbs, at the intake and 37 lobs.
at discharge. A total of 1600 miner's inches are punped here and de-
livered to three linesg of 14 to 18 inch pipe. 7These deliver to a
30 inch line which delivers to 12 inch lines with 12 inch gates., It
is stated that a 15 inch gate would be better. PFive unita of points
are operated here or a total of 4500. ‘Lhe average pressure 1ls about
20 1lbs, at the cross-head, the minimum 20 lb3, which is considered a
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little low for this work, Headers here are 600 feet long~-~Iirst 300

feet of 6 inch pipe faellowed by 300 feet of 4 inch, The pipe line here

ig connected with the Davidson Aitch, which supply may be used when and

a8 available, "Lemperature of water here ranges from 369 to 60°, averaging
about. 44 degrees for the season. The temperature of this water on

July 9, 1929 was 9 degreea lower than same time in previous year. Thaw
requires 45 days hers with average water. '

. CENTRAL GOLDSTREAN=-—WAGNERS

Tatal average depth of ground 25 to 30 feet. Kuch copencut
mining formerly done here., Heavy tailing piles., Ground around old
opencut pits mostly naturally thawed. Average depth of gravel 12 feet
with 12 to L6 feet of mick. Thawing so far done without much stripping.
One vump delivering at minimum pressure of 12 to 15 lbs., about 650
miner's inches of water to 1400 points. Intermediate points set in the
mick. Plan to strip off more muck after gravel is thawed zg ditch
water 80 far not available. “This pumped wmter pretty thick, The ground
is, however, considered as the most favorable for driving points and
-thawing and to be the least expensive to prepare in this respect,

Thaw requires 30 Lo 35 days with average water, Temperaturs of water
& little lower than that on lower Goldstream.

GILKORE CREEK:

Ground. is shallow ranging from 6 to 10 feet of gravel with
mick from few feset up to 10 feet, and more at the sides. Some stripped,
but where not is 8 to 16 feet deep as average., No. 8 dredge digeging
near mounth of Gilmore Creek on Pedro Creek where stripping was not com-
pleted is digging in ground 12 to 30 feet deep vith wmeck in places 7 to
10 feet deep which ig still frozen. Two pumps supply two units on Gil-
more Creek, each of 1100 points., Higher 1Iift here because of grade.
Use Gilmore water wiich is cleaner than on Goldstream., The minimum
pressure at oross-neads is 10 to 12 1ba.,, but 20 lbs, at times used
end considered better. Temperature of water here sbout 4 degrees
higher than on Goldstream. This shallow depth.of ground does not
permit the shallower to be stlpped because of refreezing in the follow-
ing winter. Thawing on this creek now practically completed.

UPPER CIEARY CRELK:

Ground averages 30 feet in total depth with 17 to 18 fest of
muck to be stripped. One pump delivers water at pressure of 10 to 15
los, at cross-hesd. Usually try to hold within this range. Temperature
about same as lower Goldstream. Requires 30 to 35 days to complete thaw, .
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LOVER CLBARY, CHATANIKA:

The deepest of the ground to be prepared and dredged is
here, there being 40 to 60 feet of gravel eand 10 to 30 feet of muck.
“/hile considerable stripping was done with low pressure water, thers
still is L0 to 20 feet of muck remaining in many places, Will do bhetter
ag soon ag get Davidson ditech water. Dredge Wo. 3 vas disging ground
60 feet velow water level with about a 20 foot vank of muck and light
vash, Deepest ground to be dredged here, for present at least, is about 85
feet deep.

Four pumps take the local water, water from the 10 mile ditch
under about 60-65 foot head, and boost it to 30 to 40 lbs., 20 lbs.
minimim pressure, at the cross-heads. Pumps deliver 2400 miner's
inches of water to four units each of about 500 points. ‘The number
varies according to character of ground and the water supply. Water
delivered to 11 inch distributor pipe with 6 ivch connectlon and
valve. All points here are of 1} inch pipe set in drill holes at 32 foot
centers, Temperature of water about the same as at lower Goldstream,
Thaw requires 100 to 150 days to complete, but some requires nearly
two seasons, Thawing cost here stated to be higher than at any of
the other operations. .

About half vay between Chatanike and upper Cleary an .area
i8 being thawed where both deep ground and ground less than 40 feef in
depth is encountered. Here the two kinds of equipment and procedure
are more or less combined.

LABOR:

The crew employed on thawing fluctuates considerable and is
governed a great deal by the water supply. This season it is stated
there were about 150 men employed on the thawing operations, exclusive
of any ditch tenders. At times there were probably more employed.
About August 20, when thawing poinis had been placed at several
localities for the last thaw of the season, & large number of men were
released, although thawing itself will probably continus until late in
September. General labor, pointmen, and pumpmen are paid 57% cents per
hour, and pipemen 60 cent, for a 10 hour shift, and board and lodging.

CONTIDENTIAL DATA, COSTS, ETC.:

No data was obtained from the company office 80 many details
are lacking. Costs are unfortunately not available, but one of the
company's engineers intimated that the operating cost of stripoing,
thawing and dredging would be about 22% cents per cu, yd. The cosgt
of dredging he believes will eventually aversge about 8 cents.

Another cormpany engineer hopes it will not be more than 10 or 12 cents.
At present, I estimate the operating cost of dredging alone %o be
around 15 cents, and the cost of thawing varying from 8 %o 15 cents
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per cu. yd. thawed or an average of around 10 cents or so. These

cogts will probably be lowered in the future for until now there

have been many problems {0 work out and establish the operations on

a more economical and systematic basis. Good progress has been mede

in this resgpect and the first real test will be next season vhen
sufficient ground will have been prevared well ahead of the five dredges
wWnich will then be operating, and it is hoped the Davidson ditch will
be so establisned as to not cause future serious delays.

N. L. VI2AZLR

Sevt. R3, 1929
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NOTES ON THE THAWING PRACTICE ON FISH CREEK IN
THE FPAIRBANKS DISTRICT, ALASKA IN 1923 BY THE
TANANA VALLEY GOLD DEEDGING COMPANY, LTD.

By N. L. Wimmler

The Tanana Valley Gold Dredglug Company, Ltd. operates a
5 ou. ft. electrically driven dredge on Fish Creek in the Falrbanks
district, Alagks. This dredge has a rated normal digging capacity of
about 3000 cu. yds. per day. It is hoped that sufficient ground can
be preparad so that in the fature 200,000 cu. yds. or better can he
dug during a season, In 1928, before changes had been made on the
dredge and thawing practisce had improvad to its present status, this
dredge averaged only 1030 cu. yds, per day Guring the 993 days of
operating season. Only 32 per cent of this time was actually spent
digging, whlle 68 per cent was lost, mainly in making repairs, and
delays while ground was being thawed szhead.

Groand Conditionsa:

The main paystreak gn this property waa formerly mined by
opencut and drift methods and the old tailing piles cover considerable
of the surfacae. The width of dredging pay i{s contended to be three to
four times that of the main payatreak. The total average depth of
ground now being prapared or dredged fs 20 to 25 feet, about 10 feet
of whieh is muck, This mmck is deeper at the sides, reaching a maxi-
mmn depth up to about 35 feet, Water shortage permits very little
gtripping. The gravel contains mainly achist, gquartzite and quartz, is
of madium sige, 12 to 15 feet thick, with the upper 5 feet or so rela-
tively free from clay, while the gravel underlying this contains coan-
aiderable clay and micaceous material which makes it quite compsct and
mors difficult to thaw and dlg. Bedrock ias a schist, varying from a
soft shaley to & hard, blocky, and siliceous variety, and contalning
gstringers and blobs of quartz. It is generally decomposed and for
the upper foot or two ig mostly soft and clayey. Most of the ground
is frogen, although a narrow channsl of thawed ground from 25 to 60
feet wide closely fPollows the present bed of the creek where most of
the muck has been washed away.

Water Supply:

When available, as at the time I vislted the operations,
water for thawing is obtained from a ditch about 2 miles long which
seldom provides more than about 300 miner's inches or so, but usually
less. This delivera the water to the cross-head at this locality
(No. 4 Claim above Discovery) at 20-22 lbae. pressure. Reed reports

18 lbs,



Supplementing the ditech supply, whenever nacessary, water ia
pumped end reused. For this there I8 one 6 inch Gould cenfrifugal
punp of 1000 gal. rated capaclty at 1750 R.P.MH. direct cornmscted to a
25 H.P. induction wmotor; and ons 3 stage 6 inch high pressure pump,
which can deliver up to 80 lba. pressure, driven by a 25 H.P. motor,
Thesa motors are 3 phage, 60 oycle, using alternating current at 440
voltsa, . :

Besides the water thawing, some steam thawing is also done
in some of the irregular or isolated areas.

Thawing Equipment:

From the ditch pipe line or tha pumps, the water is delivered
$0 & 12 inch linae 1sid alongside of the area to be stripped. A 6 inch
lateral 150 feet long is cormectsd to this main line every 31 feetk.
Every 14 feet along these laterals is a conmection for the li inch
header pipes. These headars have a connection every § feet where a
3/4 inch nipple and "™ are joinsd on. These ™I"s are bushed down for
the 3/8 inch nipple and hose commection. FEach header extends 13
feet right and left from the lateral and feeds twelve polnts, or 8
pointas and 4 "muckers." These dimensions of the pipe layout are those
reported by Irving Reed,

The pointa are apacad at 7 foot centers, usually in a square
relation, These points are 1/2 inch ordinary gas pipe with open end
and at the top are fitted with & 1/2 inch ™I™ turned on side, ons arm
baing turned on ths point, with the upturned arm being closed with a
30ft mallesble iron plug for driving. The base of the "I'* is bushed
down for a 3/8 inch nipple and hose connection, Thess thawlng points
are made up In 8 and 18 foot lengtha and comnected with an ordinary
sleeve,

Driving the Points:

Tith the water turned on, the point is jetted and worked down
a3 far ag poaaidble and is then driven by a hammer weighing about four
lbs., and at the same time twisting and turning the point with & wrench.
It 18 contended the polnts are dlfficult Lo drive in most of this ground.
Also, thet the open end points get plugged uniess a medium high pres-
sure is used while driving. While one man works at a mumber of points,
1t 18 reported it requires from 30 to 50 hours to set & point to bedrock,
although this sesms pretty long. Pointa, locally called "mckars™ are
driven Into the muck vherever its thawing lags behind that of thse gravel,
They are made of 1/2 imch pipe in 8 foot length and fitted with an *4,"
bushed down to 3/8 inch for hose commection. A 3/4 inch pointed steel
bar iz ugsed to test for frost, VWhen water conditions permit and every-
thing is going satisfactorily, 400 to 450 points are in operation.



Water Tenrperatuies s 8%C.¢

The ditoh water temperature 18 stated to average about 48
degrees, 58 degrees being recorded during the wrmest days. Reed
reports the average temperature of the water going into the points during
May, 1929 as 37 degrees F., and an reaching the surface 40 degrees.

In June, this was 42 degrees and 40 degrses respectively. The May
performance is pecullar and questionable, dbut a3 stated by Reed to be
apparently due to the character of the hole where ths temperatures were
taken,. At the time of my visit, Auvgust 6, I was informed it required
9 to 12 days to complete a thaw. Reed reports the average to dbe about

15 days.

Labor and Costa:

Twenty-eight men are employed on tha thawing opsrations at
present, working in two shifts, each of 10 hours. About 4 men per
shift are engaged in driving the pointas. It is contended no records
were kept on the thawing operations until this season, although the
operating cost for thawing is stated to be 7% cents per cu. yd.

Comment:

I conslder this ground ag not unfavorable fer both driving
and thawing. The dredge was digging in frozen ground when I was there
and no doubt the thawing is not very complete. The cost reported is
alsoc probably a guess, dbut if net, may not hold for the entire ameason.
It may be higher, although the cost gliven can no doubt be realized 1f
the proper equipment was provided and the work more systematically
conducted. See raeport on thawing at Fairbanks Creek by Falrbanks
Gold Dredging Company in regard to experiments with ,ja.ckhammer for
driving pointsa.

N. L. WIIMLER,
1929,



