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1I!lf/1'.AtUTION OF
PIP:a UN! l:1l(lJ!:dLtlN(7.i'ON ...0 DImVl':1t. COLO.

. fhe"Ei $a DO~I)t. need for a pipe 11ne f1'om the 'elUll6'tcm
field, a tllrh IllU., lII.onh ot Fort CoIUna, to transport Ol'tute 011 to Denvor.
Tl:Ih th.at, 1. witten 011tM &IliIWllJltlon tbat the "'.111ngto. rhld bas a
a.t1l1ed prOd!lOUOII 'llibioh oan lIupply 10,000 barrels of cruet. dally for about
ten 01' nttea 1flGrlt, mid that the 011 is neolted to supply R I'IItln6J'l1' at
Denver, the ob"eot ot choolling tnt. topl0 811 8 thelh 11 to 110001:':$tllmllhl'
with the aotual prooedUll'Oof the 1'11'&11lItlilpe 1n plwm1ng to oonstruct liI
praot1cal pipe I1ne tor cru~ 011.

'1'01)08'1' ,Me lShuta ot the lJ. S. (leo10e1olil1' l.>urvel wore u•• a In de-
oill1n8 upon tb. 1'0uto. GIla 67 mile, 1l0\';\1IQ the all 1101d and Denver 11 'llibat
IllII¥ be oalled IiII!ll:lIalrGd IUIdh J/raeUatAl1:r lav01. 'I'M routo o'l'..o.onrun.
about one ro110 ""lIltt ot tbe 10Sth 1!erllUan llJId follOWll a road IiI1l the -way w1 toh the
Glicoptlon Of about all1t lllile,. 1t Mpp'1l8 tbot tbe bed route to be ohollen
'1lI 1l1mo.' the el101'toa' one. '!be ch1d ·00.tl061 in 1~1D8 of tbe plpe '.V111
be Q lake. ~'o.. i1 creek ROlortllir. 19 tlUe, .outh ot tbe 011 tl014. ~he lake
18 t IIIU. wld.e Ilftd about 60 feet 4eep whoro the 11118wll1 (\1'0.. it. \i.'he
J'le:ht o~ 1fIlW aboulil be olul111obtllSned !l.lI thero an no tUtl411 to bQ cut
tbro~

.A h1/!lh~llEI ot 000111'801wall obtained by Ul!Ill16 the U.S.a.ll •• beota
in plotttn« the pl'OtUe and gl'adiant tor tM G inch 11no aloM tile J'O\l.teOll
II1lllwn on the ill' ,

1.,(

'-'h:l8 Jl1'Opo.od lin. 1I1OuJ.1lbo an Gltoellmtt oh8:noo tor otltltll'ltl.1gal
:PUJli'lI to 1l681n lIh1>wthoir WOl'th. i'he 1'I11:1Uo"ortlO8 OW! l'.lZI;V 1. oble to tum1ah
oleotr1081 [OWOI' at II lIlll811coat for tbe Ure of tbe field be~ou.e a plant \1IIl'
bun 11neal' Boulder. Oolol'odo m th 11 OB:l!Oolty to f'lI:rn1ah tbll tiUtlre IUJ:'W.m400
1118countJ:'1 at 8 t1llle in the tuta". 'rho orude 011 Will Ilotba .. ~ to IHt Mllted
Ncept dUll''' extreme cold apoU. 1I1lil:dUll'iDGlinch tim .. l'btl¥ be heated eleot:rlo-
ally at a Il'!IIl.llcod. .wother a4VIl~tese. the moet outstllud.1ne. of contritugal
pump. 11 that they l'lIIlI be .1llStsllld wi th a _l1er coat than liIIlI' othe;v tppe.

CBARAC'l.'ER1SnCa 01' OIL ,l"UM

crude 011 tr: the 1:.Ulll4l'ton fielll eOl'ltalne • lart .. /lIllOUIltof
paraffin. At Ilqeftturol of 60 ;,. UD.Il. 'belOWtM pMcttill t~ada til llCr..arate
out. fiubh lepMlili10n W!l.Ses'"11 notloe4 when the "1110081<1;1•• werll tCilren Gt
53 ,~ UlIl»e a 1.q1>ol' UnlVll'anl vllloo111mGtol'. Tho pal'ticala of Wl!la: hindered
\he flow l:\11d g(l,.... inaoClUl'ate m.allUrement,.

A ,,-apb. wo.", ll.104e (Ollarll 1) ull1na a :'ll,1uolt lhlh. vllleoll1t!l11ter. I'D."
Srtlotlon of libeClune abow. tbot thero h no IUM. ~e ot vlscoeU:v with
rille 01' ~ol'atlU'. Illlo....e 60 :b'. AOOordll:lCly. 60 F. _Ii l!holllm 1n tlIe oal-
c'.llatione tor til. pl! .• Un.. At thh temperatu8 lIbe paraffin doe. not .e.
to coUeot 004 ttl. avok'llGG tqvlltUG of tJie hurried 11ne 1I e:s:tlt!llltod to be
60 F.

fhIiI fol1OtlliIllJ data !lIl)1lobta1'11t1d fl'Olll fl refcrt 1'Iy tbe .llurelll1 ot t'lne'
on fllll'UillIlVUle. 01Cleho~1loblervaliionll.

Vulatlon
3 01' 4/0&

(total annual cut in tflOI

:!cllal bl 15 IllOntll..
112 i'.
40
34
22

60 r.
62
66
66
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ConUnlled h'lIoa1ll8 lllS,1 11lBll:1I 3 eon.ldolrablo 111il.'torGno...
H'.Ilvlng 1'1Io01vea no advloe trom Okla. and. 0010. \'lIMllher buree.u •• U

was OIlIlUlll84 tliat 5 I. 'I'lOul/lbo the 41tterenoe 'lH11WeeI'l hero and Ok1.. 11$overage
~r8~ ••

6G 1'. Aver8l;e 1n one Foal', 4. ft. ep..m Okla.
61 :1/. " ..." ....... .. 'f Colo.
22 p. Varlo1l10il la .5 lllOntlul,
61-11-50 ,. ml tor Colo. at 4 feet.

It b not likely that the m:lnlm1l1J1 te!llJ;\eratlU'lI 'I'101l1dbe ucountered
for l.1orIJ' lengtb ot Urn.. 1llU'1nB I'Illoh0 timo Ilho crude on oQUld bo heated
oleotrlcal1Y to hol~ it. temperature at 60 F. with a swell oo.t.

, laollhodl,in 01110111at1118 the pr08$1U'e. abe ot p1pG, and n~ber ot
puqp IItattona we"" to\llld in ':rho 011 and (lna JOU1"flo1ot Ooto'b ... "I, 1926,
Ietro181J111I,.. ,,&1ot10:llo, b:t Urear and 011 neld '''ngIl:loo.. tng of Feb1"'..uI1", 1928.
~'he latter wall u.od lIe011lU1I8it! oonto.1nod 11l:tgOr ourve. and no..e OOt;J18to
charb, ehhaa: more 81')01.11'001'

OWQ Oil 30 .e at 60 ~'. 0.876 ap. l!:J'. at 60 r•.
10.000 bbl./
. 96 .),ljJbol\ Unhel'lal seoonde at 60 F.
6 inoh pipe
lletel'l"11'l8 to l'rlf\' ot Up. Uno Couatwot1on a. Applied to ran

l\nlG1"loan }'cIt. 00'. Une. bV L. n. W11oo.ll:,011 Field :l'4lGlnee*'ll1lg tlblJIllll1n8
ot iebruarv. 19a8.~ TUb Ie no. a

V-3.289
4>06/12110.5
)'lrQll 'a'll18 No. 1
. tll9G tber"fol'll 6/11. 4624

dV6V46/u;;,a.239ltO.rm40114=7000
:fli!l0. 03113 1'rolll ChliIrt flo. II
ll'1'1ot1on ))Oad ~:r mu.e. Bill flrl42llV2 f fr CbGrfl lio. .t.
~.0365Xl~.{3.239)a:61,6

!!lUill. ,'On :m.u:IfG':Oll "'!:Ji.'l'10Ih
At 35 )&lIe liiiatton thoJ' 1. a 200 toot dl"O})below .el11nston staUon.
t 10.~1o Glt:lfJll2630hot,
AU ao tt. tor tlll1kI.
a04'a53000111>C=2360ft. to be pwqped.

t"h lmliJ~"l!xl'l. IlVhere!llIIhead tn t • .• gr.
144.

h'el. 8j16QJ§2.5xO.87~ $5 lb./sq.tn.
144 .

HIES. lOR 36 UlU sa'A'1'IQlh
fennillal ot Uille 18 60 n. abo," 3fi "Uo Statton.
I2xGI.6 1970 tt. friction 101',
19'10 60 2030 tt. tc btl rumpoo..

l~oa. 2~103§2.6JO.'75 770 lb./sq.ln.
144

'fb8 ~le below illustrate. tM lnt'luflUllll of atmo8:rJlerlc I'roIilUll'.
on a plP8 Une.

data a8 a1l01'/I Qcept 8 Inch l1ne 11 UIQd.
From ~(l)l. flo. 2

111.829
d G/12 0.6liO
1'li'01l!Table So. 1
t 96 tbe.rofore 4024

df 'au 1.829&0.66&_824 0076

t 0.36 trQl!'J ClW't 1'101 2
letl .. hoall ft.l' mUe. l\n, tor a" 11nol
lim tlI:l22~t'rom Clmrt lio. 2
J~ O.3exl22¥{1.aa912 14.1 loot.

In mer to maintain rate ot 10,000 bU./dth 1t III neofllill8S:7 to hold
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a baok prOllsure of 112 foot at end of the line.
From 61 mile point to terminal, drop in head 1& 200 ft. Friotion

loss for 6 milol 6x14.7 88 ft.
190 88 102 ft. baok pressure.
Friction lOIS for 67 miles 67x14.7 985 ft.
Differenoe eleva between pumpand terminal 140 ft.

r
845 102 947 ft. head on p~.
l' h:lt62.5x6, where h head in feet, Ssp. gr.

l' 947:62.5:0.875 410 IPlh/liq. in. to be suppl1lid by pump.

CONSTRUC'rION

17,700 joints of 6 inoh, lap welded, bevelled end, 19 to 19.5 Ibs.
weight plpe are to be distributed along the route.

'rhe di tch digging will be oontraoted for by someonewhowill use a
machino. AU nooossOl'y oleOl'ing of the way will be done b;y the eraw of the
di tohing machine. The ditoh ill to be 4 fe~tt deep.

Booause of the level oount~ the pipe oan be sorewed by machine~.
All joint, raust be welled to seoure extra heavy joints.

~ !'1'otect1"e coat1J1{lof tar paper and 118phalt will be app11ed to the
pipe before it hi burried., It is neoe8l1ary to have the line heavily 1nsulated -·1
because the s911 ie atemately w"tted and dr1ed.

Tho two pump stat10ns are to be 1dentical. Two 10,000 barrel tanks
are to be eOnll~ructed by the 35 MUe Station tor storage in case of a break-
down, one of which will be used as e surge tank for tl.e P1l/llP, when needed. The
building. are to be made of galvanized 1rOl:l. Concrete fO\l1ldation for an eleotrio
motor and a cenbltugal pumpare to be bUll t at both stations. It will. not be
necGuary to build l1V:h'16 quarters, for the purr;pers.

It will be JCeooSllary.to oalculate the amcunt of current needlld to heat
one barrel of 011 .to eatimate the number of. the electrical hooting term1nals
to be used.

As the lake to be croned 1& about GO feet deep it will bo neOenary
to use a barge to lay tl,....pipe on i tl bed. A boomw111be used on the laying
barge to swing the JOints of pipe into polt1t1on and hold them v1bile the pipe
18 being sorewed and welded together. .!lefore laying the line into the lake,
heavy river cIampa will be put on the line at eaoh joint. A proteotive
ooating of tar paper and asphal t will be put on the line before it 111lowered
1nto the lake. Extra heavy pipe will be·used.
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