
·-



• 

. •• 

• 

• 

•"-,",!' 

.;-_·,< .. · .. 
,\ .. ,,, 



• 

/ 

I 

• 

• 

• 

.. .. ,..., . 
J l. ,.1. : 

C11 founl in pcoJ. al.en~~ ide road <JOTering '.l::. ~·e:1 c.f _ ! ·- :·::: ;~L. -. t .. •2.j· 
"~C ' x )t ::i z ;:;.r.:! ·:.hcut 11',~,~ ;.!G<:p·. Abol.1.t 4CO' d.i!'tn.n~e !'tt-~ ... r~sd t c ·.it~­
:ha: ::..:< .~~: :!- tet~,ut:m rce .. ~. aud pip,il inQ. 'Ir.is i!l"<:x?. .:!a i:ir:.J./ lr.,:"J .'.­
n?.).i-:;. ;;t,.M.eu ;w::,~·.;c oil i'rc>:.a tr..1.s loca.tic.1 on ..:,3 ·~·.r!J. ic.;t~ ~·..:.~.:: 
re.mv.:id fr..:::·, this ~re~ ;.:t,, Z.), e.nd. 3C J.ri1 ".l'!S &p;jr,;>·~i •• ~.:r.e~.:, U, ,~·~ 
.:;ul:i.ou~ , :'.J l tl ~ck lo=--.cs r::l,.:li-1)' fl~&ll .t. 

Due :.c :;nsa ~lo~; hiL-~•l.'!!Y th.L-J aNa is cc.nsi.i.er.ttd a 
be:..ar~ ~ 3n~ tn:, ari,.;s i."5 fola.t:!.!.::.ted with cl""• 

fir~ 

C:.1·~~, ·:,,..ii..: ·.zr- tc wlld.li.f-e ~;.:.1.sts it ~facks l.i.gLt i:l Jttt,i:,r ,1t. ~.;: :s 
? .. \...c.:atic .·1. 

I 

LL fr-sr. '.:..c.i,:;: locat·:on crigi!tatod a'i c:ut locat:Jd ~t, Fii~l!.!1e> 
;~_·).5 \.ll:!0:: ~c1~ ... a•ie b;, vr,~~ting ~roome.:. 

TL;: 1 r;ea.ti.:.!'! is '!\ trib1.;.t.c.r:,r 'to 5we~h Joonaon c.~·t:eL ::t'i i,:,.i, 
tr'lvi,:i_: :~::., .;ith ;rc·~.d '\:."t:.ter l'r.__ !fi cb5~ V·tl.ve ,,. At ch:;c}. V"<l.vo ~ :- :;-;, 
ar:ia of s.i;;o'\.;.t ~- 1 !Jy 9CG' 1!:! &at-...~at~..:l. •. ,..itb. oi.l. :m,: or-..:.:i .1"!";,~· ... ~,., ._ • -

;·~sc; lcL...,~ '.l.:sct,n-"lo.!:,~'"" \:.n.,...:.~ ;mmi.:.s. !io cuta in thL:: c:cr·,.-.. ~. c~ ·.::.~ 
L-e~·.:t t·,.,;-.~;:eu •:.:: elu t>ri.ig~ ;la~r highway .i,n,1 tb.s Caur?-.ii.::in ~-!'!!'\, h:-?.:: 1::~:·.~ 
~J:eJ. t... i;r. ·::;. t,; t.hi~ bri.d::·1 iTf ;.1.r. :,~1gevin. k"lan l:.I·1-1r,r;;; b !·.:,,. -~ ·:· • 
, v~,6 ..;.,L ~ .. c.:i f.':..,ld it:; -~:.r h1-:r, ;,Wede .."chr.sor, era~ ~!l- i?-_~ :.;.r;lS. i:.: -3. 

:~:i~:,:ii.:r: ~,~-~.~ .::..:-r·o ,ia;:.af& u.ay o~ 'icn(f t,o fiah. /.ll..-
TrL:i ;~~.·1·1~ .:-:, tvc ;-;c:! .. r-ic:1:.:i \!itbor:t. ~:i.t.:.sfL<·toz:; ~-;;!1-:,:.t-:. Iu:-.,:: 

tr~-,.er -_:,.?f!".:.:.u U.:t,1L1;: ::c,.:;c ;';"ll:;_::; ·:f £:·..u.ci r&4,1'/S•~ ;::,..,,·. t . ."ci ],:-:-:Cn., 
t'!

0 :~~-:tJ.::-· f~~.f:~:.:.3b:t.c: a·1t·~~re. 

.,l.i..8 .a.·Oflt '-3(.t, 
.u..t' 

.;.~ee.r :~cl ll. ~rt!Ol: rc~a. ~:nrtll lr~e .:,;f :.:.bcut i'c1:.: .~ ~ ~er·,~. !:·i: . .:-­
·u,,~ ·.r1~ i.,-.,1_.r:i1;;d by- > .. r. uing .... v.ill au:.! :)il burneu tivm. to:. ~r ic"'• A~l 
cil net bisued "1S te,.:-r. ,.,.it,h f'ir<i ;r..;vo 2.pota sre et.' . .:;.:;. fl . .,r , ..... t,u. T'ui:: 
::..i.t w.,;_~ o:'l.C.~ l,.: CJl.>or-.t.in& ;,en;or.:i.~: • 

.:1)c::::~".Jl.3 .l~'.:.~!£e t..:.. ::...wkrnu, and their ;~~ng f.:rc;.m-is. 
lifht • 

i'lrQ ,,,• ....... . 
• It.,...,. ..... .. 



• 

• 

• 

• 

... > , 

11:is t'.lf is on sb.crs :;)£ ::waikra.t l3l:e sbcn .. 't lt r.!.lo.z 9cuth ~! 
!it:ltiO!l ~:,. C.11 !inst. l:1ep~otion kl-. i..~n@'eYin diJ. ®'t ecr.1ti,lcr tt:I · 
e i:la:::1rtl. .t::,~vor, on oloaer iz.apect143A he AOtet! SC~fS :..11. .J.. 1Q '.~t. 
be!iei·e tcir+ is a lv.t.Sa:.""1 c~xJBe Cl.' t:.a "~tity o~ ~1.U !'32.<!M3- .. i~ 
't!lu &r!lil.. 

.:#Eu :. WK 
ar,t:lC tor 

,-

\ 



• 

• 

• 

• 

--· - ... 

Deicing Ooeratione; Haines-Fairbanks Pipeline 
Contract DA-95-507-eng-573 

l. Narrative: 

Contractor established headquarters at Bu"'ash Landing, Yukon Territory 
on 16 January 1956, and exploratory work began immediately. This work involved 
becoming familiar with the terrain; securing information as to probable ice 
restriction locations; locating line cuts previously made and "hot taps" installed 
by the APPS personnel. 

Information received from this souroe, revealed that the pipeline had been 
cut and unsatisfactory purgings ms.de in approximately 7 locations. Six of these 
cuts located in the Edith Lakes and Quill Creek Areas were tied in with weld 
ends but not welded. The remaining out was in the Mines and Nines Area and was 
not tied in. Restrictions were still known to be upstream of this cut, exact 
locations unknown, but assumed to be in the vicinity or Soldiers Summit and 
Slims River. 

A north line pressure of 1000 lbs. psi was requested to be maintained at 
Station 2A tor the purpose of loc)ating pressure differentials which would indicate 
restrictions. Readings were then taken, starting at Station 2A and continuing on 
downstream to approximately mile 206 where low pressures were encountered • 

By 23 Januarj, sufficient equipment had arrived in Yukon Territory to start 
ice removal operations and the first out was made at mile 206.1. Purging was 
carried on through this open end tor a ve~J short time when a restriction 
occurred upstream and the tlON eut oft. Cuts were subsequently made at miles 
203.6, 196.4 and 195.8. Considerable quantities of ice, measuring of tull 8", 
quarter and half round sections down to granular in size were removed together 
with a large amount of very dirty fuel. Flow was recorded at better than 500 
bbls/hr which gave a full pipe at the open end. 

It was believed that the line was clear of' restrictions from Haines to this 
point and therefore, the open end was tied in and purgings continued through the 
previous outs with additional cuts and. purgings made at miles 196.4, 197.1 and 
205. Tie-ins were made and welded atter line was cleared. Operations then 
moved to the first out made at mile 206.1. After removal of great quantities of 
ice a full flow was had at the open end and the line was tied in and the spread 
continued north or downstream. The pipeline was now complete from Haines to the 
open end at Mines and Nines Creek. 

Further restrictions were located at miles 207.6, 208.2 and 208.6. Cuts 
were made at these locations, the line was purged and great quantities or ioe 
removed. The open end lett by APPS was then purged and tied in, after which pumping 
operations were resumed. A pressure rise at Tok Station 3 was recorded and 
product was received at approximately 100 bbls,/hr. This rate of flow gradually 
deminished until a solid restriction built up, which was located at mile 217.1. 
A line cut was made, ice removed and tie-in completed • 
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The line was then cut at 217.4, just upstream or a 400' of glacier. 900 
gallons of alcohol was pumped in the pipe WJder the glacier and left over night. 
The next morning the open end was purged, ice removed and tie-in made. Pressure 
was then built up against the partial ice restriction under the glacier, which 
gradually moved and product was again received at Tok Station. 

The pumping continued tor five days receiving at Tok at the rate of 100 bbls 
per hour too. During this time 700 gallons ot alcohol was pumped into the line 
at station 2B. to remove partial ice restrictions at this locationt Weld ends 
installed previously by the Using Service were also welded and completed at this 
time. 

Pumping at the above rate continued until 15 February, at which time the 
line was blocked solid at Mile 253. During the ice removal operations at this 
cut, a block formed at 252.4 which was subsequently removed. Arter both open 
ends were tied in, pumping operations were resumed. 

A restriction immediately built up south ot station 2B and ws located near 
Mile 231. The ice was removed and operations moved ahead to Mile 251.4 where 
considerable ice, consisting ot tull 8" sections and large quantities ot broken 
pieces ot 3/4 to 1/4 full pipe size to granular ice resembling coarse salt was 
removed. 

IceWJ.s also removed from Mile 253.4, before product was again received at 
Tok. The next restriction built up south ot 2B and outs were made at 247.9 and 
236. The high pressure pump was uaed at station 2B at thia time to force out ioe 
between the station and the open out at 247.9. 

Soon arter pumping waa resumed a restriction built up at Mile 242. Arter 
this ice 1'18.S removed Tok started to receive at a rate ot 165 bbls per hour. 

The scraper traps were removed at Station 2B and a direct e" connection made 
between the two trap valves. This was done to provide tree tlow ot ice by the 
station without going through the tube turas and titting at the installation. 

Pumping operations were then "jockeyed" 10 as to create turbulence and 
solidly plug the line. Thia resulted in a restriction at Mile 274.5. Pipe was 
out but purging was unsuccesstul due to more restrictions building up upstream. 
Ice was.then removed at 264.8, 273.1;' 268.9, 266.0 and 256.8 before the open end 
at 274.5 was successtully purged and tied in. 

This operation was completed on 4 March and Tok started to receive at the 
rate of 400 bbls per hour. Pumping at this rate continued until 6 Ma.rah when line 
was again plugged. This restriction was located at Mile 303.6 and subsequently 
removed • 

Pumping operations were again resumed and continued with periodic 
restrictions until 11 March when tlow stopped entirely. Restriction was located 
near Mile 377. In this area the products line contained 1everal tenders and a 
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cut and purge would increase the si?e of the intGrfacas. In view of this, 
cradling and fire methods wore used to ~ove and break up the restriction 
permitting it to be pu~ped into the tanks at Toi. This was successful to 
the 6xt~nt of moving it ~o Mile 382.5 ~hon it was decided to cut and rsmove 
the ice. Thie was done and SO' of ice built up of t:n:.all particals compro3s~d 
to a solid mass was taken out. This "7:l5 the last out m5.de in the ice removal 
operations. 

Pu=iping was resumed and 'i'o?c Station 3 started to receive at 1836 hours 
16 March and continued at an averag~ rate of {-00 bbla/hr until bulk f'uel storage 
at H~ineo ~aa depleted. An inventory of 13,500 bblc wus kept at Haines for lino 
pnoking purpos,.;:;. A minimum of 900 lbs. poi south line proosurG ,vac l!lllinto.ined 
at Tok Station and excesses over 1200 lbs. pai ~ero bled off. 

A tanlce:r discharged at IIainea on 24 March nnd pumping into Tok ,,as resumed 
on 26 March. Operations were directed to place Station 2B on the line on 29 
March. Thit increased the flow rate to a maximum of 680 bbls/hr. At this time 
two pumps were in operation at Haines. Station 2 and one pu1np at Station 2A and 
2B, respectively. 

This turbul6nt flow inmediatoly cho.nged the nppearance of the flow chart 
at Tok, indicating movement of ice plugs. Ice started to come into Tok Sto.tion 
during the night and continued until oporsticns were shut down on 3 April • 

During the last pumping operation a fin~l inspection ot the deicing areas 
was made. Locations ot "hot taps" and cute wore recorded and the welds chocked 
for leaks and tor non-completion. Skids were r~rnoved and the pipeline placed 
in its original position. Areas where burning occurred were checked and any 
latent tires were extinguished. The by-pass that was installed at station 2B 
was removed, placed in storage and the scraper traps replaced. Demobilization 
of contractor peraonnel and goverr.ment turtJished equipment was carried on during 
this last operation and the supervisory element arrived in Anchorage 3 April 
1956. 

The following "hot taps" were made by the contractor: 

POL Milepost H_ffiay Access Road POL Milepost H/\vay Acoeu Road 

192 1066 208 1082.fi 
196.6 1066 208.7 1082.5 
196.2 1066 209.2 1082.6 
196.5 1066 210.4 1082.5 
196.9 1066 212.2 1082.6 
197.1 1066.6 213.2 1084.6 
197.9 1066.6 216.2 1084.6 
203.4 1074.9 216.9 1084.6 
204 1074.9 217.S 1084.S 
204.9 1074.9 217.4 1084 .. 6 
207.9 1082 .. 5 217.5 1084.6 



POL Milepost H/r:ay Access Road POL Milepost HjWay Access Road 

217.9 1084.S 255.4 Donjeok Bridge So. • 220.5 1092 256.8 Donjeck Bridge No • 
225 1092 264.4 1142.5 
230.4 1092 266.l 1143.S 
232 1107.3 267.2 1148 
232.8 1107.3 268 1148 
233.4 1107.3 268.8 1148 
235 1110 270.6 1148 
236 1110 271.5 1148 
236.8 Quill Creek Rd. 272.1 1148 
241 111? 273.l 1148 
242 1117 274.S 1152 
246.5 1122.4 296 1174 
247.9 Station 2B 300.4 1178.8 
248 1124 302.4 1181 
248.7 1124 379 1266 
250.6 1124 380 1266 
251.4 1124 381 1266 
262.2 1124 382.1 1266 
252.9 1124 
253.4 1124 Total ot "hot taps" 62 

• The following outs were made in the pipelines 

·Cut Number POL Mile Date Cut Date Pur£ied B~al Mile Acoess Rd. 

l 206.1 23 Jan. 2 Feb. 1074.9 2 203.6 24 Jan. 31 Jan. 1074.9 3 196.4 28 Jan. 29 Jan. 1066 4 195.8 29 Jan .. 29 Jan. 1066 
5. 197 .l · 30 Jan. 30 Jan. 1066.6 
6 206.0 1 Feb. 2 Feb. 1074.9 7 207.6 2 Feb. 3 Feb. , 1082.6 
8 208.2 3 Feb. 4 Feb. 1082.5 
9 208.6 4 Feb. 4 Feb. 1082.6 10 217.1 9 Feb. 9 Feb. 1084.6 11 217.4 9 Feb. 10 Feb. 1084.6 12. 253.0 16 Feb. 17 Feb. 1124 13 252.4 17 Feb. 17 Feb. 1124 

14 233.2 18 Feb. 18 Feb. 1107.3 
15 251.4 19 Feb. 19 Feb. 1124 
18 263.-i 21 Feb. 21 Feb. 1124 

• 17 247.9 22 Feb. 23 Feb. 1124 18 236.0 22 Feb. 22 Feb. 1110 19 242.0 24 Feb. 24 Fel,,. 1117 20 268.0 26 Feb. 26 Feb. 1146.1 
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Cut Nu!.'ib Er FOL ?,file D::.t~ Cut Vatu Fure;od H;Wa1: Mile Access Rd. 

21 2'14. 5 26 Feb. 4 Mar. 1152 
22 264.8 28 Fob. 26 Feb. 1142 
23 2·13. 1:i.. 29 Fob. 3 Mar. 1148 
24 2CG.9 l ?~ir. 1 Mar. 1146.l 
25 266.0 1 r.!~r. 1 Mar. 1143.~ 
26 256.8 2 ?!ar. 2 Mar. 1133.6 
2'! 303.5 7 Mar. 7 Mar. 1182 
28 382.5 16 Mar. 16 Mar. 1266 

The above listi:Jd outs are plottvd on Sketch# Exhibit# • 

A cloBo eetilil!lta of the quantity of ico removed during operation is not 
available. A rough ecti!Il;lta would b& in excess of 500 cubic yards. Largu 
quv.ntiti~c of timull pieolls of ice and slush was washed a"-ay durine; opurationu, mix.:,d 
in with the snow or washed under the snow. The writer was also unable to wituvas 
each purge. 

During each operation continuous contact was maintained with the diapatch~r 
at Haines and the information received by radio and messenger trom the field was 
passed on to the dispatcher who no doubt entered same in the log. 

In ordur to estin.;ate the quantity of fuel pumped on the ground the following 
should be talcon into consideration: 

a. No practical method could be d~vised to meter the flow at the open cut. 

b. Displacement of the ice rGJDOved from the line. 

c. The seven (7) cuts IDAde previously by !PPS. m&ny of which were made 
consecutively_upstream, leaving the line dry or floshed. 

d. Re-packing the line. 

e. The loss of product at Gate Valve 28 (Slims River). The relief 
bleeder valvo was found open by the deicing crew and large area was saturated to 
a depth of 5 feet or better .. 

Pumping records at the dispatcher's office would be the only means ot 
determining the number of barrels lost in the above operation • 
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PART 2 - Deicing Methods Em.ployed 

• 
The following equipment and material was used by contractor and Corps ot 

Engineer personnel: 

l. 3 sedans w/2 way radios. 

2. 2 only M37 - 4 x 4 pickups tor welders. One equiped with 2 way radio. 

3. 3 only M37 - 4 x 4 pickups tor material and personnel carriers. 

4. 1 only 750 gallon tank mounted on a 6 x 6 truck. · 

5. 1 only 2.000 gallon tank trailer. 

6. 2 only 5 ton truck tractors. 

7. 2 only 20 ton low boy trailers. 

8. 1 only D6 oat with angle blade. 

9. 2 only D6 side boom cute w,/bending shoes. 

10. 2 only 200 AMP Lincoln welders • 

• 11. 1 only high pressure pump w/prime mover and high pressure fittings. 

12. 5 pair ot snow shoes. 

13. 4 only Walkie Talkie Radios. 

14. 2 only Lazy Linemen tield telephone sets moditied tor APPS circuit. 

15. 6 only 20oo/f: gauges. 

16. 2000 gallons ot alchol. 

17. 26 only "weed burners". 

18. 28 "weld ends". 

19. 62 only 1" high pressure 600 lb. gate valves with HP bull plugs and 
awadge nipples. 

20. First Aid and tire extinguishing equipment • 

• 21. Sledge hammers tor sounding pipe. 

22. Axes, shovels and picks. 
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23. 2 only 8" pipe "squeeze" plugs. 

24. 1 only 8" pipe cutters with spare wheels • 

25. 2 only gas welding torches with spare bottles and tips. 

26. l only a" beveling machine. 

27. Miscellaneous tools, that is, crescent and pipe wrenches, tiles, 
wire brushes, chipping hammers, etc. 

28. 1 set ot a" pipe cradles. 

Contractor personnel by olassitications 

1 general superintendent 
1 superi:at endent 
1 office manager 
1 welder 
1 hea'VY duty truck driTer 
3 light duty truck drivers 
3 laborers 
3 oat operators 
1 welder helper 
1 heavy duty mechanic 

The deicing operations were carried on without benefit ot criteria and 
methods used were strictly experimental until their adequacy was established. 
The main objectives were (a) to clear the line as soon as possible (b) conserTe 
the product (c) protect natural resources, and (d) the safety ot personnel. 

In order to pump as little fuel as possible on the ground, the theory ot 
plugging the line solid before cutting worked to a great adTantage. Cuts were 
made in most oases in a location distant from any roads or habitation, with due 
consideration given to water sheds. However, in some instances this was not 
possible and a mininum amount of purging was done with the expectation ot making 
another out further on in a better location. 

In locating solid restrictions, a pressure differential method was used. 
A chart was made showing static pressure readings to be had at all gate and check 
valves and at other geographical locations, with a 1000 lbs. psi maintained at 
Staion 2A. The next operation was to take preasure readings at the valTe locations 
where taps were provided during the construction ot thepipeline. When a reading 
lower than what was pre-determined was taken, it was assumed that the restriction 
was between that valve and the last reading taken. A "hot tap" was then welded 
on the line midway between readings atter which pressures were r•d to determine 
the direction ot the restriction. This operation repeated until the plug was 
pinned down to within a mile area. 
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Line walkers ":Vere then utilized. The peouliar sound obtained froa a sharp 
rap on the pipe with a. 10 lb. hammer indicated the presence of ice. A ring 
indicated a clear pipe Tiheroas a dull thud showed ice • 

Tha next step after locating the plug was to install a "hot tap" do':ftl 
stream and near the proposed cut. A prossure gauge was then installed at the 
"hot tap" theraby providing the welder and helper with an assur&nce of a low 
pressure during cutting operations. The locations of the restrictions were marked 
whe~ found and where a large plug was located. a brush gang placed logs and 
brush whioh wert!t in turn saturated with fuel from the pipeline. The 750 gallou 
tanker was used for this purpose. See photograph. In the meantime tho gate val ,,es 
both upstream and downstream were closed and comnunications were set up. 

In the event that the upstream gate valve was loented out of radio range a 
"Lazy Lineman" field telephone was set up on the highway near the valve, and a 
I48.n stood by with a M37. The radio equiped oar operated by either the Project 
Engineer or tho General Superintendent was located near the out and under tho 
telephone lines. In some instances. a road was dozed out for the oar which in 
turn was towed to location by a tractor. A "Lazy Lineman" phone was then hooked 
up to the car. The radio eguiped truck was located at the proposed cut site. In 
some oases, the key oar was sever&l miles from the out loca:tion. As car radios 
ware not provided until late in the program, walkie talkies were used. Due to the 
extreme lou temperatures and their very short range, the battery operated radios 
were very unsuooesstul. Hainea dispatcher was then alerted on the phone and an 
operator stood by at all times. Communications were tested and the cutting 
operation proceeded. 

A dozer was dispatched to the purge site and a oolleotion basin was pro~.-ided. 
This was unsuccessful in most instances, due to the ground being frozen and 
snow and tundra alone was not sufficient to impound the fuel. In this case, a 
trough was made in the snow diverting the product from the RjW. The pipeline ,Tas 
then moved from the right/way to the purging area by side boom cats and then out. 
The upstream end of the cut was then moved further away trom the R,IW and the other 
end. after being drained, was returned to the R/N. where a weld end would be 
installed during purging. 

Pr6ssures at this time would be permitted to drop to approximately 700 pounds 
at Station 2A. Operations were directed trom the car located under the telephone 
lines near the out. In the meantime, the side boom cats. equiped with cradles. 
were working the line where the ice was lcnolltl to be. This is accomplished by placing 
the cradle under the pipe and raising it up approximately 4 to 5 feet and moving along 
the RjW. The theory adva:aced here was that the steel pipe would flex whereas the ice 
would breakup and free itself from the side walls. This method proved to b~ very 
adequate. The brush orew was alerted and stood by to light the tires already prepared 
when notified. 

At this time all the upstream pumps were put on the line and set tor maximum 
output. Pressures and flows were constantly given to the communication oar through 
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tho u:;:J rd talephone hookup. At a time just before the pumps would automstioally 
be ~mt c,f'i' the line due to high preaauro, the n::an stationed near the upstream 
valve nas directed to im::iediately proceed to open the valve. At the sume time 
tha fires T1ould be lit • 

The lino was then purged through the open end and ice and crud removed. 
The length of ti~e purgings ~ere carried on was determined by a full even flo~ 
of fuel nithout much ic~; pressure checks at stations nhich would indicate 
no restrictions or in some instances the terrain would not safely hold more fual. 
In the latter case, the line nould be tied in and attempts made to plug the line 
solidly at another location. 

. When it was decided to discontinue purging, the station operators would be 
alerted to watch for pressure rises as the upstream gate would be cloaed. The 
valve tender ~ould then be directed to close valve. When he verified thnt the 
valve was secured, the line personnel at the open end would be notified and tie­
in operations would commence. 

The downstream end of the line complete with weld end and with a "pup" of 
proper length added during purging would be moved from its location in the R/N 
to its cutting location. This welding was accomplished safely by inserting a mechan­
ical plug in the line to shut off vapors and/or fuel, and after completion of the 
weld this is removed. This insertion and removal is done oft the R,tW, thereby 
enabling the welder to work in an area that is not contaminated by fuel. The pipe 
was then tied together and moved back to the RjW for final welding • 

The next; step is to open the downstream valve. Then the station operators were 
alerted to watch tor a pressure drop when the upstream valve was opened. When thic 
drop occurs pumping starts at a reduced rate permitting a miximum of 350#= psi 
pressure at the weld end. Air is then bled off the line using the "hot tape" 
previously installed. 

When the pressure at the weld end reaches the desired amount, the weld is 
made. During welding operations, communication was maintained to protect thG 
welder from excess or negligible pressures. The above described operation was 
repeated at each plug. 

The operation outlined above did not in all cases work satistactorly. In the 
event the ice restrictiondl.d not tree itself before the pressure at Station 2A 
reached 1100 lbs, the pumps had to be taken off the line, and cradling and fires 
would have to be continued until the restriction moved. When this movement occurred 
the built up pressure would be dissapated with the first surge. This drop of 
pressure would not be reflected for some time at the pump stations thereby results 
a minor flow out the open end until the pumps could be returned to the line. In this 
case the upstream gate would be closed until the start up operation previously out­
lined oould be repeated • 

It was found that a small tlow did not move ioe to the open end but merely 
caused great quantities of tuel to be wasted without obtaining the desired results. 
Failure of communications often caused delays in carrying out the purgings. Contact 
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was loot many times with the end of the line necessitating the sending of messengers 
to and from the communication car by tractor or 4 wheel drive vehicle for distBnces 
u:_, to three miles and in some cases as far as twenty miles to the Slut-off valve. 
During these delays quantities of fuel was needlessly wasted. Pumping orders could 
not be changed or valves operated without firm knowledge of conditions at the opon 
end without jeopardizing the safety of personnel working there. 

Summary: 

Fires were used to an advantage for moving solid and stubborn rastriotion s or 
to apply heat to shallow buried sections. In some cases tires were built just 
upstream on the aarfaoe laid pipe before entry into deep burial. This supplied 
heated fuel through any partial restrictions in the burial. Fires were also used 
to an advantage in moving restrictions to another area where purging could be done 
without creating a potential hazzard. This operation is recommended to be used 
only in extreme oases. 

Fires were found to be very detrimental it the pipe is not cut. This causes a 
solid bl.ock of pure ice further down stream which can be removed only with great 
difficulty. The APPS personnel had done this in the Edith and Lakes Creek areas 
without purging and cuts had to be made during this de-icing program at practically ever; 
location where there had been a tire. Weed burners were used only to set ott the 
fuel saturated brush tires and to warm up engines prior to starting in severe cold 
weather. 

The use of alchol was not thoroughly tested as a medium of removing ice. It 
is considered of value only in cases as outlined previously in this report. that is 
removing restrictions in the station areas where tire and outs cannot be used, or in 
deep burials. Considerable time was necessary before the effects ot the alcohol 
on the ioe was apparent. 

Cradling the pipe using side booms was found to be very effective and it is 
believed this operation speeded up the ice removal considerably. 

Complete control of pumping operations is absolutly necessary. It requested 
pressures and/or volume is not received on time even in some cases tor minutes a 
complete disruption of operations can result causing delays and possible injury to 
personnel. 

Flow rates of under 600 barrels per hour is not recommended. Higher flows cause 
a turbelanoe in the pipe which moves the broken pieces ot ice considerably taster and 
scours the line. 

A great deal ot knowledge can be gained trc a a study of the pressure find tlow 
charts. As an example. it the line is being pul 6ed in the downstream aide ot Station 
2B and the pressure chart shown fluctuation. this is a good indication that the ice is 
being pushed to the open end. A smooth even line on the chart indicates restriction 
is not moving and if the pressure reading conforms to the flow the line is clear. In 
receiving at Tok Station, a close study ot the flow chart ia advisable. Sharp rises 
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and drops of severe intensity with no set pattern indicates a restriction being 
moved along the line. A rapid rise and tall of the chart and following a set 
pattern indicate solids in line that are not moving. By increasing the pumping 
rntes the chart pattern can be changed to the more desirable sharp fluctuation 
thereby moving the ice downstream and subsequently into the storage tanks. 

A Safety Survey of the Thawing Operations was made by Mr. W. King, Chief 
Safety Branch, Mr. w. J. Wilson, Forest :Engineer, Department of Northern Affairs 
and Natural Resources, Mr. Joe Langarin, Park Warden, Yukon Fbrestry Division and 
Mr. Spangler, Project Eilgineer. 

It was decided that burning ot the wasted tuel would oreat a greater hazzard 
than permitting the tuelJ~iasipate in the atmosphere. 

The Safety program was good during the ioe removal operations. There were no 
lost time accidents or any reportable vehicle or equipment damages • 
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