
002 /( 

.. 

POTE ]'..PJ'LI\L llvtP A cr 

OF 

PROPOSED GAS LINE 

ON THE 

TRANS-.1\LASKA Pil'ELINE SYSTEM 

A Preliminaxy Di~ussion 

of Gas Line D esign , Construct ion, 

Maintenance and Operation Aspects 

Affecting the Tra11s-Alaska Pipeline System 

Prepared April, 1979 

ARLIS 
Alaska Resources Librarv & lnfonnation SeiVices 

Library Building, Suite 111 
. 3211 Providence Drive 

Anchorage, AK 99508-4614 

- ' 



( 

( 

I. 

I' • 

.. 

POTENTIAL IMPACT OF PROPOSED GAS LlN£ 
ON THE TRANS-ALASKA PJPELINE SYSTEl\<1 

INDEX 

General Gas Lin e Criteria As They Relate to th e Trans-Alaska Pipei ine System .. . . . . ... . 1 - 4 

11. Site-Specific Listings of Typical Design and Construction Aspects W'hich May Adv ersely Affect TAPS 
Geotechn ic al/Foundation 

Civi.l 

Slope Stability and Liquefact ion ..... . ..... .. .. . . .. .. . . .. . ....... , . . . . 5 - 6 
Workpad Stability /Geometry . . .. .... . ......... . .... .... .. .. . ... . ·. . . . 7 · 8 
VSM Soil Support . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 
Underground Pipeline Support and. Buried Pipel in e Feawres . . . . . . . . . . . . . . . . 10- 11 
TAPS Fuel-Ga.s Line and Oil Line Crossings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 

Erosion Control/Surface Drainage .... ... ... ........ . .. .. . ...... . .. . .. . 13 

River & Floodplain 
Hydrologic .. ........ .. . .... . . . . ..... .... ... . .... ..... · . ......... . 
Material Sites . . . ... ... ............... .. . .. ... . .. . . ... . . . .... . .... . . 

Special Constmction 
Buried A.nima.l Crossings .. . . .. . ..... .. ....... . . . .. .... .. . . .. . ... . .. . 

Constn1ctio n 
Pipeline Crossovers .. . . . . . ... . . . ... . .......... ...... .. . ..... . . ... . . 
\Vo rkpad . . . . ... . . . .. .. . . . . . ... ..... . . ..... . ... ........ . .... . . .. . 
Access Bridges . .. . .. . . . ... . . . .. .. . .. . .......... .... . . .. .. .. ... . .. . 
Survey Monumentation .. . .. . . . .. . ... ... . .. . .. .. . .. .. ... .. . .... ... . 

1 4 - 18 
19 

20 

21 
22 
23 
24 



( 

-' 

Category 

I. Design 
:Geotechnical/ 

Fow1dation 
A. Slope Stabil ity 

B. Liquefaction 

C . VSM Soil 
Support 

D. Below Ground 
Pipeli_ne 
Support 

E. Crossi.ngs 

TABLE l 

POTENTIAL IMPACT OF PROPOSED GAS LINE 
ON TRANS-ALASKA PIPELINE SYSTEM 

Gas Line Criteria As They Relate 
To Integrity of Trans-Alaska I'ipcli.ne System 

The gas li.ne must be designed and located on slopes 
such that slope stability in the vicinity of tJ1e oil 
pipeline is not reduced to an unsafe level. Consider
ation must be given to both short term and long term 
stability , including the· effects of earthquakes and 
the potential ill fluence that U1e cold gas line may 
have on ground water and surface water flow 
patterns as U1ey affect stability . 

The gas li.ne design must not cause a "high lique
faction" potential to develop ill areas near the oil 
pipeli.ne which are not currently designed to with
stand the effects of soil liqu efaction . 

The gas line must b e designed and located such that 
t.he capacity of the soil to support the above ground 
oil pipeline i_n a stable manner is not adv ersely affec
ted. Consid eration must be given to alteration of 
U1e thermal regime such that additional thaw settle
m ent or frost jacking is not introduced to the VSM. 

The gas line must be designed and located such that 
the degree of restraint provided by soil surroundi.ng 
the below gTound oil pipeli.ne is not reduced to an 
unsafe level either temporarily or permanently . 
Consideration m u st be given to the effects of exca
vation near the oil pipeline as well as to tl1e alteration 
of drainage patterns affecting the capacity of the 
soil to restrain ilie buried oil pipeline . 

Buried pipeli.ne crossi.ngs must be design~d and loc 
ated (generally above the oil pipeline) in order to 
minimize the potential for damage during con
struction. In addit io n , the crossings m ust be 
designed to eliminate any adverse effects such as 
changes ill the thermal regime during operation. 
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Potential Oil L i.ne 
Damage Mechanism 

Slope faiJu re may i.ntersect 
oil line, causing severe damage 
or n1pture. 

Liquefaction may cause slope 
failure and lead to conse
quences described above . 

Removal of support by exca
vation may ·cause support 
fnilure. ln crcased t.hav~ing 

may reduce support to an 
unsafe level. Frost jacking 
may damage above ground 
oil line. 

Removal of so il restraint 
at bends may al low ther
mally induced strains. 

Construction equipment may 
damage oil lin e . 
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Category 

2. Civil 
A. Erosion Control/ 

Surface Drainage 

B. \Vorkpad 
SL1bilit.y I 
Geometry 

3. Thermal 

4. River & Floodplain 
A. Hydraulic 

B . Material ·sites 

5. Proximity 
A . Blasting 

TABLE 1 

POTENTIAL IMPACT OF PROPOSED GAS LINE 
ON TRA...NS-ALASK..A. Pli'ELINE SYSTEM 

Gas Line Criteria As They Rela t e 
To Integrity of T rans-Alaska Pipeline System 

The g:1s lin e must be d es igned su ch that drainage 
patterns are not altered i.n a manner r~dversely 

aifccting the oil p ipeli.ne. The effects of aufeis pro
duced by t.he cold gas li.ne must be considered in 
particular. The effects of tl1 e gas line on culveri..s and 
otl1er drainage facilities must also be studied. 

The gas lin e must be designed and located such that 
t.he workpad (existing or new) does not become 
workpad located on lique:5able or oU1envise unstable 
soil must be located downslope of the above ground 
oil pipeline unless acceptable stabiliza tion measures 
are applied . 

The gas line must not alter the thermal regime in the 
vicinity of the oil pipehne such U1at detrimental 
U1awing or frost j::tcking occur . The effects of con
struction disturbance on areas of massive ice as they 
rebt.e to oil p ipehn e int.egriL)' must be considered. 

The gas line <lnd any a..c;sociat.ed stn1ctures at river 
crossings :u-id Doodplains must be designed an d 
locat.cd so that the hydraulic regime is no t affected 
adversely. Consideration must be given t.o pot.cntial 
adverse ch a11ges in ch annel migration patt.cms , 
adverse increases in bacbvat.er depth at the above 
ground pipe or river training struct-ures and adverse 
i11 creases in scou r depth. The gas line must not cause 
aufeis to be prod u ced which subsequ ently affects 
tbe oi.l hne and its associate d sb-uctures adversely. 
The gas line must not inDuence Dow p atterns by 
virt-ue of its " frozen p lu g" such that Dow is directed 
over or near the oil line in a detrimental manner. 

Location an d operation of material sit.es must be such 
that tl1e hydraulic regime as described above is not 
altered in a manner adverse to tl1e oil pipeline. 

The gas lin e must be located such that effects of 
· blasting during construction do not adversely influ

ence t.he oil pipeline. 
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Potential O il L ine 
Damage Mech anism 

Surfetce erosion may expose 
oil li.ne or relieve resLr?jnt. 
Aufeis may induce erosion 
at und esirable are<>..s during 
breakup. In add ition , aufeis 
may completely capture U1e 
above grou nd oil line and re 
strain it in a manner contrary 
to design requiremen ts . 

Workpad slope failu re may 
affect the oil line as described 
in " Slope St'lbility and Lique
faction." 

Alteration in rnermal regJme 
may cause oil lin e dis
placem ents wh ich slress 
the pipe beyond its design 
capacity . 

/1lt~ration of tJ1e stTea.m hy
draulic regime may affect the 
oil lin e by causing in creased 
scou r, or may inundate tJ1e 
above groun d line by in
crea.sing backwater depth . 
E ither event may cause oil 
line fa ilure. 

Material sites may cause 
alterations in the hydraulic 
regime as described above. 

Stresses induced by nearby 
blasting may dan1age or fail 
the oil line. 
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Category 

B . Ditching 

6 . Cathodic 
Protectio n 

2. Special Construction 
A . Buried Animal 

Crossings 

B. Refrigerated 
Burial 

C. A tit."li1 P2.Ss 

D . Other Areas 

II. Construction 
1. Blasting 

TABLE 1 

POTENTIAL IMP ACT 0 F PROPOSED GAS LINE 
ON TRANS-ALASKA PIPELINE SYSTEM 

Gas Line Criteria As They Relate 
To lnte~ri ty of Trans-Alaska Pipeline Syst em . 

The gas line must be located such U1at limits of 
ditching do not intersect the oil p ipeline ditch, the 
VSMs, transitio n buttresses, subsurface drainage 
structures, valves, fences, river training stn1 c t.ures , 
slope buttresses or any oth er associat.ed p ipeline 
stn1cture. Wit.h respect to below grou nd oil pipeline 
the gas line must be located such that ditch exca
vation does not remove soil which is required to 
restrain the oil pipeline at bends . 

At 1iver crossings or floodplain crossings, the gas 
Line must be located such that, during excavation 
of the gas line , flow does not occu r in the exca
vated ditch wh ich could enlarge th e ditch by erosion 
and thu s affect the oil p ipeline as described p re
viously . 

The gas lin e must be designed so as not to adversely 
affect U1e oil pipeline cathodic protection system 
(i.e ., a t crossings). 

The gas lin e must be designed such that the function 
of the oil pipelin e at special buried an im al crossings 
is not adversely affected. In addition, the utili ty as 
an animal crossings must not be im paired . 

The ga.s line must be designed to be compatible 
witJ1 any area of the oil pipeline wh ich is t.h cm1ally 
protected by a refrigeJ<~ti on system or by free 
standing h eat pipes. 

The gas l i_ne must be design ed to be compatible with 
and not to influence the integrity of the special 
buried oil pipeljne construcbon of A t igun Pass. 

Th e gas l ine must be designed to be compatible \villi 
any other special construction areas of the oil pipe
line so designed. 

Bl asting must be controUccl during constru ction such 
that oil pipel.ine design criteria are no't exceed ed and 
such that overbreak or fJyrock do not damage th·e 
oil li.ne . A control system must be establish ed and 
util ize-d. 

. 3 . 

Potential Oil Line 
Damage Mechanism 

Removal of material acljaccnt 
to the o iJ line may cause a 
loss of support which results 
ll) pipe overstress. 

Reduction of cathodic pro
tection may resu lt in lo n g 
term oil line system failure. 

New U1ermal disturbance 
may cause additi onal 01aw 
and potential oil line over
stress. 

New thermal disturbance 
may redu ce the effective
n ess of oil l ine thermal 
protection. 

Special thermal consideration 
required. 

Special study required. 

Blasting may damage the o il 
line. 
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Category 

2. Dam age by 
Construction 
Activity 

3. PipeLine 
Crossovers 

4. Workpad 

5. Bridges 

TABLE 1 

POTENTIAL IMPACT OF PROPOSED GAS LINE 
ON TRANS-ALASKA PIPELINE SYSTEM 

Gas Line Criteria As It Relates 
To Integrity of Trans-A1~ka Pipeline System 

A safeguard system must be devised and utilized 
which eliminates the chance of damage to the o il 
line by n earby construction activity . 

Wh erever consi.ruct.ion e4ui pmc nt must cross th e oi l 
line, prt::cautionary m easures must be tak en where 
necessary to eliminate the possibility of colli sion 
with the above ground pipe or damage to the below 
ground pipe by overloading. 

The existing workpacl may require up gr<1d ing to meet 
construction trafficability requirem ents. In add ition, 
measures must be taken to prevent d:1m::~ge t.o in su la
tion on the existing insulate d workpad. 

Existing access road and workpad bridges must be 
assessed for load-carrying capacity. Bridges must be 
upgraded or load limits must be enforced to prevent 
dan1a ge !.o AJy cska property. 

6 . Erosion Control/ Erosion control features and all constnlction darn -
Revegetation age in genera] must be res tored to " origina.l con 

dition ." Disturbed areas must be rev egetated m a 
manner similar to original conditions . 

7. Fish Passage Maintenance of a Il5h passage on the oil pipeline 
which has been imprt.ired as a result of gas line con
stnlction activities shaU be NAPCO's responsibility . 

8 . Survey 

III. I'v1ainLenance 

IV . 0 perations 

Permanent survey control monument..'ltion and refer
ence points disturbed by gas line construction must 
be replac ed. Cost of such replacement sho uld be the 
responsibility of NAPCO. 

Maint.en<1 nce of the gas line shaU be consisten t 
with standards se t for design and constn1ction and 
shaJJ not jeopardize the intef;rity of the oil pipeline. 

The gas lin e sha.JJ be operated in a manner which does 
not jeopardize the safety of the oil pipeline . 

. 4 -

Potential Oil Line 
Damage Mechanism 

Construction activity maj 
dam;~ge the oil lin e. 

Con struction activity ma) 

damage the oil line. 

Current workpad is not U1id 
enougl1 for construction t.rai 
fie. Constn.lction may da.mag1 
workpad insulation . 

Construction traffic rna; 
damage bridges. 

Erosion may lead to expensiv 
repair. 

Fish passage may be irnpa.irec 
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~~eraJ Considerations : 

POTENTIAL EFFECTS OF THE GAS LINE 
ON SLOPE STABILITY AND LIQUEFACTION 

its design and subsequent construction of the pipeline,-AJyeska has accounted for sa fety aspects relatillg to 
l;, iJity of earth slopes. A.lyeska 's ilctivities provided conditions for an environment which precludes stability
~ ted integrity problems. Many site-specific variables, including geometry , water conditions , temperature 
)me , physical properties, geography and outside stresss infJuences, were consid ered. This design has resuJled 
~; sGfe level of performance which could change if ;my v:Jriablcs arc altered. It is the n, these factors, which 
y be altered unfavorably which must be considered in analyzing the potential effects of the proposed gas 
: on slope stability. 

c-Spe-ci.5c Considerations: (See Table 2) 

·o mplete mile-by-mile analysis would r equire more tim e t.ha.n is available. Areas, however, have been £Jagged 
consideration at a late r date to selectively diag-nose each zone to determine its non-criticalness. 

r Lhe most part , static, deep-seated slope in stabiliti es a.re not a great hazard. This is not true for the shallow , 
d tJow movements which may be initi ated due to changes in th ermal conditions . These changes can be 
,i mized by proper design/construction techniques. J\reas of poi.entiaJ susceptihility h:we been 1J:1gged in 
de 2 for future site-specific analysis. At tha t time, parameters for each site-spec ific analysis must be est.a
Jwd, based on final NAPCO intentions. 

( stability related problem is the "french drain" effect (i.e. any trench may intercept surfic ial water and 
eel. a concentrated flow along the buried pipeline.) T'his problem has not been evaluated in this discussion, 
·, should be in any complete review. 

TABLE 2 

FLAGGED AREAS OF POTENTJ../\L CONCERN 
REGARDING SLOPE STABILITY AND LIQUEFAGfJON 

~riplion* NAPCO Milepost** Comments 

; 47 St.a 9240 
; 50 Sta 9937 - 10090 

:53A SLa .35- 53 

; 56 St.a SOS± 

; 62 Sta660 -700 

; 64 Sta 1200-1340 

; G6 St.a181 0 
; 67 Sta 2220 
; 68 SLa 2535- 2610 
.; 69-74 Sta 2780 - 1110 

(, '7 5 St.a 1220- 1290 

J 76 Sta 1600- 2000 

526 
515 - 512 

493 

478± 

441 

431 

420 
413 
407- 4 06 
403-375 

373 

366- 363 
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Long terrn workpad stabil ity 
Liquefaction, Short term workpad stability, Aufe i.s 
thaw sensitive 
Aufeis, Thaw plug, Workpad stabil ity (Slop-on
top) 
J ce rich area, Long tenn pad stabil ity, Liqu efaction, 
Thaw sensitive 
Thaw plug, Liquefaction , Lon g term workpad 
stability, Ice rich area , Thaw sensitive 
Thaw plug, Liquefaction , Long term workpad 

' stabilit-y 
Long tenn workpad sL3bil ity 
Liquefaction, Lo ng t.enn workpad stabil ity 
Thaw sensitive , Stability problems 
Thaw plug stability, Slop -on- top, \vorkpad stability 
etc _ 
Long term workpad stability , Thaw stability of 
surficial deposits 
Long term worh--pad stability , Thav: stilbility of 
surficial deposits 



( TABLE 2 

FLAGGED AREAS OF POTENTiAL CONCERN 
REGARDING SLOPE STABILITY A.ND LIQUEFACTION 

:-:.c: ripLion* NAPCO Milepost** Comments 

; 78 
; so 
: 81 
: 8 2 
: 87 

; 88 
: 91 

' 93 
9 5 
9 5 

: 100 
: 103 

J05 
109 

. 110 

Stal72-175 
Sta789 - 897 
Sta 1100 
Sta 92- 94 
Sta 560- 650 

Sta 700- 740 
St.a 1 590 -1 596 

Sta 652 
Sta 1 080 - 1090 
Sta 40- 515 
Sta 450 
Sta 1365 
Sta 1900 

354 
342- 341 
337 
336 
333- 298 

297 
279 

267 
261 
259 - 250 
229.5 
212.5 
202 
179 
170 

Lon g term workpad st<Jbilit-y, Liquefaction 
Workpacl stability 
Workpad stability 
Thav< sensitive , Thaw stability, \Vorkpad st..:1bility 
Ice rich areas, Thaw sensitive , · Thaw st.abil ity , 
Slop-on-Top , V.'orkpad stabil ity·, etc. 
Workpad stability 
Thaw plug stability, WorJ.:pnd stabil ity, VSM 
sensitive to theru1al rlisturb<mce 
Liquefaction if thawed 
Soli.Duction, Workp<~d stabil ity, Th aw sensitive 
Workpad stability 
Workpad stability 
Workpad st.abil ity 
Workp<~d stability , Thaw plug stability 
Workpacl stabil ity, Liquefaction if thawed 
Thaw sensitive <~rea, etc . 

\ . 19 

Sta 845- 870 
Sta 160- 162 
Sta 224 - 236 
(?) 

172 
124-129 
106 

Th em1al an d Tl1aw sensitive (Snow workp<~d area) 
Mass ive ice ("Ice Cut") 

( 

121 
122 

Sta 990 - 1015 
Sta 1573- 1580 96 Long term workpad stability 

l'SC Construction Station and Alignment Sheet given in D escription column 
Accuracy estimated ± 1 m il e 

- 6 -
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Cc ne ral Considerations: 

POTENTIAL EFFECTS OF THE GAS UNE 
ON WORKPAD STABILITY 

The gas line mu"-t be de signed and located such that the existing or new workpad does not become unstable 
:Ul d adversely alfect the saf ety of the oil pipeline. Any workpad located on li quefiable or othenvise 1m sL-• ble 
so il must be loca t ed downslope of the above ground oil p ipeline unless acceptable stab ili zation measures 
are appli e d . 

. \l yeska ;s sp<~cific co ncern ·is that a workpad slope failure may affect the oil pipeline as described in "Sl ope 
St ;-,biJity and Liquefaction ." During the d esign and construc t ion of the o il pipeline , numerous measures were 
used to ensur e workpad stabili t y. These measu res included locating the workpad downhill in relationship to the 
;,bove grou nd pipeline , construction of special transition buttresses :1nd spec ial erosion control structures inclu 
~ iing insu.Jation, special vegetative treatments, placement of heat p ipes ;:md relocation ofihe lin e . Sirn iJ ar me:LSures 
\ViJl be rc;quired for the gas lin e even tl1ough tl1e li:ne temperatures are below 32 degrees Fahrenheit because the 
new -.;vorkpad construction can cause the insta bility . 

S ite-Spt.:·cific Considerations: 

A..ll locRtions where transit io n buttresses were constructed are areas of specific co ncern. These areas me shown 
'·n Table 3 . 

( (;cations of liqucfj 3ble soil wi.ll hRve to be identified on a site-specific basis. As a genera.! rul e , ~ross sl ope~ in 
.•xcess of 10 per cent ciln lead to an unstable workpad. Many of the a1·eas o f concern are mcluded m the Sc·ct10n 
un " SJ ope S La biliiy." Addii.i onal are;1.s of c-oncern arc listed in Table 4. . 0 nly 3reas \Vh ere the o i.l pi pel inc is el cv a ted , 
ground slopes are moderate to ste:ep, wd workpad extension is opposite to the oi.l pipel in e aTe included. 
These areas shouJd be reg:nded suspect uniil detailed 2.naly sis shows oLhcn,-ise . Additional areas not included in 
the table should also be evaluated, based on a study oftJ1e in-situ soils , wate r table, thermal effects and tr3J1sient 
con djtions as well as other pertinent factors. 

Descri ption 

Pump Station 4 

Pump Station No. 5 

Fish Creek 

F' is.h Creek 

Hess Creek 

Upper Lost Creek 
(Tiney 's Nightmare) 
Wilb er Creek 

Little Globe 

TABLE 3 

SUSPECT AREAS OF WORKPJ\0 IN STA BILITY 

NAPCO Milepost 

148.1 

277.6 

297 .9 

301.7 

380 .7 

394 .7 

405 .9 

421.3 

- 7-

Comments 

Approximate Volume of Buttress: 2,000 
Off Proposed Line 
Approximate Volume of Buttress : 3,100 
Off Proposed Line 
Approximate Volume of Bui.tress :l ,300 
Off Proposed Line 
Approximate Volume of Buttress: 1 ,400 
Off Proposed Line 
Approxima te Volum e of Buttress : 2,700 
Off Proposed Line 
Approximate Volume of Buttress : 3,000 
Off Proposed Line 
Approximate Volume of Buttress: 7,000 
Very D eep Burial Area 
Approximate Volum e of Butb·ess :2,200 
Very Deep Burial Area 
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Description 

Aggie Creek 

Washington Creek 

Chatanika River 

Treasure Creek 

Tanana River 

TABLE 3 

SUSPECT AREAS OF WORKPAD INSTABILITY 

NAPCO Milepost 

424.1 

431 .3 

437 .2 

441.0 

527.8 

TABLE 4 

Comments 

Approximate Volume of Buttress: 9,000 
Very Deep Burial Area 
Approximate Volwne of Buttress: 10,700 
Very Deep Burial Area 
Approximate Volume of Buitress : 1,200 
Very Deep Burial Area 
Approximate Volume of Buttress: 1,300 
Very Deep Burial lu-ea . 
Approximate Volume of Buttress: 6,700 
Off Proposed Line 

"SUSPECT" AREAS OF \"VORK.P AD INSTABILITY 
" CAUSED" BY PROPOSED LOCATION OF ''NEW" WORKPAD 

Approximate NA...PCO Mileposts Approximate NAPCO MiJcposts 

97.0-98. 5 
110.0- 124.4 
124.4- 128.3 
151.5-152.1 
209.3- 211 .7 
217. 3 - 219.0 
219 .7- 221.6 
226 .5- 228. 2 
260.0 - 260.4 
280.6- 281.7 
287 .4-287.6 
297 .6 - 297 .8 
299.2 - 299.5 
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321.2- 322 .3 
358.0 - 363.7 
378 .0- 380. 7 
407 .6-408.3 
415.2 - 415 .9 
416.3-418.3 
422.8- 423 .4 
423 .9- 424.2 
478.0- 479.0 
490.0 - 491. 5 
492.8 - 493.2 
514.1- 527.0 
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G e n eral Conside rations : 

POTENTIAL EFFECTS OF THE GAS LI NE 
ON VERTJCAL SUPPORT JVT EJ\1BERS (VSMs) 

Approximately 50 to 6 0 per cent of the oil pipeline's alignment is constructed in the above ground 
Above gTou nd support is utilized in areas where subsurfilce soiJ conditions consist of penniUrost (i.e . 
nially trozen ground) , and ?.re sensitive t.o th c:rm;ll dt:!:,'Yarlation . 

Tl1e above grotilld pipeline is supported on pile bents or ve-rtical suppo rt members (VS!v1s), sp;1eed at 3] 

imate 60-foo t intervals. The majority o f these VSMs are equipped with heat pipes. These dc:vices 
support integrity by abso rbing

1
heat from the soil cu-ound the VSM , dissipating it to the r.Lmosphcre , U 

maintain ing a froze n bulb cu-ound the pile . 

The gas line must be design ed and locat.ed such t.hat the capacity of U1e soil to support the above grm 
pipeline in a stable manner is not adversely 2.ficd.cd. Consideration must be given t.o alteration o f the t 
regime such that additional thaw settlement or frost jacking is not introduced to the VSM. 

Ditch excnvation for !;?..S line burial is a prime concern, especially in areas close to t h e VSMs. To 
that. t.hc lo::td-c:nrying C:1fH1c ity (both vertic;U and lateral) of the VSM is not adver~ely affected, e:xcil 
at crossings should be kept a rninimum of 15 feet from the VSM. This disl.2nce :::hould be det.enn 
include the effects of thermal degrildation resulting from prolonged exposure Lo t.ha\Y-ing during C( 

t ion . 

i\ddition:Uly, several VSMs have been ins:.alled as integral design factors , sen-ing as special workpa 
::~ tion . An y insulctt.ion or its protective gravel cover should be repl;,ced as soon as possible when c 
b y gas hne constn1ction . This aspect is esp('ci::llly cTit.ical during summer construction. 

/uwther consideration of gas line coml ruction is :Jlt.er:Jtion of existing d raina.ge patterns ;1.round c 
Lbe o il pipeline. Introductio n of flow , either surfilce or subsurfilce, :uound the VSMs will se:riou sl 
the Lherm al regime and could result in progressive lhawing wii.h a recluci.ion in lo3d-carrying < 

Special me3.5ures shou.ld be impl emented to prevent adverse changes in drainage pat.i.erns and to 
ponding a.ro lUJd the VSJ\1s where required . 

Tne g;:>..s line crosses under the above ground oil pipeline at se'\·eral locations along the proposed al 
Significant frost heaves of t h e gas line could produce detrim ental effects at these crossings. 11H~~ 
over" points also '''arrant special consideration . 

Sit e-Spe-cific Conside rations : 

Site-Specific considerations have not been addressed in th is preliminary study . 

- 9 -
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POTENTIAL EFFECTS OF THE GAS LI NE 
ON UNDERGROU ND l'll'ELINE SUPPORT AN D BUH l ED PIP ELI NE FEATURES 

General Considerations : 

The gas l ine must be located suc h that ditching lim its do not intersect the oil pipeli ne ditch, trans iti o n buttresses , 
subsurface drainage structures, valves, river training structures , slope buttresses or any other assoc iated oil 
pipeline structure . Removal of mai.crial adjacent to the oil pip line may c:1u~e a loss of support , n::sulting in 
p ipe overstress . 

A.t rive r crossings ·or iJoodplai_n crossings, the gas line must be loc;lt.Pd S\ IC' h th;-~t no'N docs not occur in the 
excavated ditch duxing gas line excavat ion. Any .fJow in the exca,·at.od ditch rnay en large the ditch l.Jy erosio n , 
resulting again in a lo ss of support. 

The ga.s line must be designed <md located such that the degree of rl'~LrC~int provided by soil surrounding the 
below ground oil pipeline is not reduced t.o an unsafe level. Exca\·ai.ion effc·ci.s ncar the oi.l pipeline shou ld be 
studied as should the alt.eration o f clrrt.inage pati..ems affecting the soil's c:1pacity to restrain the buried oil 
p ipeline. 

Sit e-Specific Consid era ti ons : 

Table 5 is a parti al Jist of significa11t buried features which must be addressed on a site-specific b asis duxing 
gas lin e design . 

Description 

Insulated box area.s 

Deep burial :rreas 

Bmied revetments 

Workpad traffic .fJow 

Transitions o f TAPS 
to above grow1d mode 
at: the bottom of steep 

NAI'CO Mil epos t 

171 & 394.3 

406 (but not 
exclusive 
of other area.s ) 

192- 198 

Lin e Wide 

372.3- 393. 2 
(but not exclusive 
of othe r areas ) 

TABLES 

Corn1nen ts 

Spoil from consLn1ction activities must not be pl<1ced 
over the in sulated box . Heat loss through the top of 
the box is part of Lhe design. 

The weigh t c;nd gr<Jcle of TAPS pipe had ma..ximum 
depths of burial . These areas of deep burial should be 
flagged to limit the additional loading over TAPS pipe. 

In some fJoodp lain areas , buried rip rap was used to 
protect T/\..PS p ipe from scour. This rip rap V>as placed 
on the river side of the pad . Th ese area.s should be 
ibgged for later evaluation . 

Workpad t raflic iJow must be controlled to prohibit 
possible use of the ditch crown as an alternate route 
for veh icl es. Vehicular traffic might overstress the 
·below ground p ipe . 

Proteci.ion must be given to protect the transition p ipe 
from equipm en t , rocks , etc . from rolling down steep 
slopes and striking the pipe. 

( slopes 

Aerial below grou nd 
crossine,rs o f stale 
haul road 

95.1 , 130 .8, 148 
and other areas) 

Support o f casi11g surrounding p ipe must be assured. 
Planning must also be given to rerouted traffic wh en 
above ground pipe is on either side of the road . 

- 10-
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z:scription 

·o tection of buried 
:Je fill bu tt.Tesses 
:<: d for sidebend 
~\.rain t 

<li:L>en d a.reas where 
.e bend projects t o ward 
,e g;cs line excavation. 

·o tec bon of stn.Jctural 
1d sid efi lJ overfill s 

w t.edion of water 
.ule during construction 
1d operation of gas 
;·1e 

·;n'ations in areas 
r ext e nsive ice-1ich 
~ :1 i~-:: ri al 

.. 

TABLE 5 

NAPCO Mil epost 

7, (but not exclu sive 
of other areas ) 

Line Wiele 

Line Wiele 

Line Wi ele 

179- 179.5 (but 
not exclu sive of 
other areas ) 

Comm ents 

For increased sidebend restraint, sidefill buttresses 
were constructed to res train the outside of sidebends 
where U1e in-s itu soil was not suiLable . These areas oi 
gr;mular fill must b e id entifi ed and protected from 
slough ing into gas line excavatio n . 

Sid E: ocnd areas with rnargin rJ sicl ebe nd restTaint should 
be it.l cntificd a.nd possible surcharginr; performed before 
e:xcavation. 

Overfills m ust not be regraded nor mined fo r additi on al 
backfill of gas lin e nctivities . 

Over bend rlrf'as were cl esignt-d with wat.e r t:-1ble br:low 
pipe o r above pipe . With an increase in waler t.able 
elevation , some b ends may n eed addjtional restr<1.int. 
The placement of spoil or the freezing of the soil during 
operation of the gas line may change the water table 
situation. 

Excavat ion in slop-on-top areas must be planned such 
th;1t the ditch won 't rcmnin open for a long p eriod of 
time and experience thermal degradation. 1l1is degrad 
ation may aifec t TAl'S p ipe int~g.Jii;y, generate mud 
slid es , and/or r edu ce workpad ixafficability. 
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POTEN T IA L EFFECTS OF TH E GAS LINE 
O N TA.PS FUE L-GAS LI NE AN D O IL LI NE CRO SSINGS 

Gen eral Consid eratio ns : 

Gas line cross in gs m ust b e d esign ed an d located (generally a bove t h e bu ri ed o il p ipeline ) t o ·minimize poten tial 
damage to th e p ipelin e d u ring c on struction . Crossings mus t b e d esigned to elim in ate any adverse effects during 
operation such as adverse ch anges to the th ermal regime . 

.-\Jyeska 's specific conce m is th at N APCO co nstruction equipmen t may damage t h e o il line by b reaking cathodic 
prot.c:dio n test lead s or th e zinc rihbon , damagi ng pipe coati n g, denting o r punctu rin g t he pipe . To minim ize 
the ch anccs for these types o f d amages, the gas lin e shoul d be p laced above the buried o il pipc: line where practical. 
'n1 is may require artific ial benns . In some location s, such a bem} may destroy loc al drainage , be su bj ec t t.o 
sco ur a:nd erosion or create ad ve rse visual impact. In such c2..ses the gas line may have to eith er be relocated o r 
buried under t he oil p ipeline . R elocating th e lin e is pre ferred . 

Crossing unde r t he above gr ound o il pipelin e is also a concem because o f the possibility of const ruction equ ip
Jncnt d~trnaging the line . Th e cll!Llr:mce between Lhe g-roun d and t.he hoUo m o f i.h e ;lllove ground o il pipeline 
varies fro m two to 17 fee t. _<\_n y crossing 1.mder th e above ground o il pipeline sh ould be at site-spec ific locatio ns 
v.·h ich gives ma.ximum clearan ce and p rovides maxim um d istan ce between VS!vis . At above ground oil p ip e
line crossin gs , some posit ive means o f dam age preven ti on such as "H cildach e Bars" must be provid ed. 

Sit e-Spec ific Co nsid e ration s : 

( All proposed crossings o f t h e o il pipeli ne by th e gas line , inclu d ing but n o t li mited t.o the fo ll owing identi fi ed 
63 crossin gs, creat-e conce rn. In addition , Alyeska is concerned that the mrint.emU1ce and operati on of the oil 
pipeli11c \,-iJl be adversely affected dnring peri ods when the haul road, ilcccss roilds o r t h e workpild are blocked 
by construction equipment o r wh il e the roads are bei.ng dug u p to bury the gas lin e . /\J t.ernate means fo r 
access , such as run- a-rounds, wi ll be required durin g constru ction. 

( 

TAB LE 6 

Locat ions Where NAPCO Proposes To Cross 
!3clow Ground Oil P ipelin e 

114.3 199.7 391.9 473 .9 
1 63 .8 232.3 4 03.6 4 77 .3 
1 69.4 23 5.1 43 1. 4 511.3 
1 7 2.3' 238.0 440 .0 51 4. 3 
179 .5 292.9 453 .9 525 .8 
195.9 302.9 4 56.4 

Locati o ns "Wh ere NA PCO Proposes To Cross 
Above Ground Oil Pipe line 

9 0.7 
1 08 .5 
1 30 .8 
1 48 .0 
212.4 
224.6 
2 4 0.0 
242.4 
2 6 0.0 
271.8 

281.7 
289.5 
301.7 
333.3 
341.1 
343.1 
357.0 
364.2 
36 5.3 
369.2 . 

372.1 
373.7 
381.0 
383.3 
395 .9 
39 7 .0 
39 9 .4 
400 .1 
406.0 
407 .6 

40 8 .8 
410.0 
41 6.7 
430 .2 
435. 5 
43 7 .2 
4-11.0 
4 7 2.2 

Loc at ions Wh ere NAPCO Pro po ses To Cross 
TAPS Fuel - Ga.s Li n e 

23.7 9 5.0 98.0 1 4 8.0 

: 12 : 
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POTENTIAL EFFECTS OF THE GAS LINE 
ON EROSION CONTROL AND SURFACE DRAINAGE 

General Considerations: 

The gas line must be designed such that drainage patterns are not altered in a manner adversely affecting 
Lhe oil pipeline. The effects of <U1Y aufeis produced by tJ1e cold gas lin e must be considered in pitrlicuJa.r. Effects 
of the gas line on cuJverts and. other drainage faciliti es must aJso be considered . 

-
Specific:1.!ly, /\ ly esk a is concerned that surfac e erosion mr.y expose the oil pipeline or lead to VSM in stab ility . 
.Aufeis rnay induce erosion at und esirab le location s during breakup. Jn addition, aufcis m ay completely capture 
the above ground oil pipeline and restrain it contrary to design requireme nts. 

Local drain<!ges may become blocked. Flooding may occur c.nd specific drainage paUems altered , all leading t.o 
erosio n a.nd lhermal degradation. 

Special dc~~igns , including relocalion of streams, constnJction of d itc h checks , revegetative m c:-!sures, rip rilp , 
culvert insL~dltion , ]ow water cross i.ni_js and pipe ditch plu gs , 1vere used aJong the oil pipeline to prevent. eros ion . 
These measures were sel ected after a foot-by -foot review. Gas line constnJction shouJd not be det.rimen:.aJ t.o 
these me<LSUn~s nor nullify their effects . 

Site-Specific Consideril fi ons : 

Wherever the proposed gas line is near the oil pipelin e corridor is an area of concern. ParticuJarly, this is frorr 
l'iAPCO Ivlilepost 4 t.o l\'li.lcpost 540. Gen eral are;.LS include, but are: not limited to the following cla.ssificat ions : 

1. Rivers, streams, ephemenol creeks and regions o f concentrated surface Dow (e.g. Milepost 365 ). 

2. Aufeis areas (e.g. Mileposts 417 to 422 ). 

3. St.eep slopes, transverse levees and diversion levees (e .g. Mileposts 406 and 426). 

4 . I.ce cuts (e .g. Mileposts 381 to 382). 

5. Pipe ditch plugs (buried line on steep slo pe). 

6. Transition buttresses (See Section on "Workpad Stability"). 

7. River trd.ining structures (See Table 7). 

- 13 -
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;cnc ral Considerations: 

\. 

POTENTiAL EFFECTS OF THE GAS LINE 
ON RIVERS AND FLOODP LAINS 

:levated river crossul f,'S were designed to account for potential scour around supporting structures and were 
:;L'·E'd on pipeline design flood levels and navi gation requ irements. The d esign of buri ed river and floodplain 
: ossi n gs on TA.PS requi.red a thorough consid eration of many factors including ih e pri.rnary criterion of pipe 
.\ posme to various streamflow forces . 

ilwiously, the above design basis rJjd not include the t.hcrmcd and hydr ologic concLLions that mily b e imposed 
.r y the t;as line. Of particular conc ern is the <Juieis or froze n plug i.hilt may be ge-nerated by Lhe gas line which 
,, uld indirectly expose the oil pipeline by riverbed scou r, .Ooodplain ero~ion , an d lateral channel migration. lee 
;,ms couJd endanger the el evated cro ss ings. In other cases, unu su al aufeis buildup could constitute a nuis;cmce 
<<dor during routine oil pipeline access or emergenc-y repairs. 

: ;nefuJ consideratio n must be given to the dcsir,rn and construct ion of the g;1s line where it p ass~ s through spu r 
ii kes . Unus11al aufeis buiJdup could cause spur dike faiJure by over topping . Frost jacking of the g?..s line 
:nder the spui- dikes could cause piping through the dike and catastroph ic failure during breahup flooding . 
)b viously all construction bre aches of river training structures must be care fully reconstruci.ed. 

)pec iaJ care must be exercised m placing material site levees a.nd <lccess ro<-Jds tq avo id .Oood dam:1ge to the oil 
1ipeline and its appurtenances. 

( Jde-Spccific Considerations: 

-~pcc ific 1iver ::md Doodplam crossings where the proposed gas li11e may adversely affect the Trans-AJaska 
' ipeline are li sted below by name cu1d milepost . Other comments such ;c.s mode , relat ive location of the two 
ines and conditions are also provided. 

De~cription 

"3agavani.rktok River 
m d Floodplain Crossin g 

3a.gavanirh--tok Floodplam 
Crossing 

Sagavanirktok Floodplain 
Crossing 

:,1inor Stream Crossing 

:vli.n or Stream Crossing 

/, t.igun River Crossin g 

NAPCO Milepost 

25 - 28 

32.5 - 34 

51.9- 53.5 

127.1- 127 .4 

130.9- 131 .3 

146.5 

TABLE 7 
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Cornrnen ls 

Gas line passes through spur wke field protecting 
below ground o il pipe . River tmder-goes maJor 
change in flow regime at this point. 

Gas lin e nms alo n g an armored revet:m ent. Below 
ground oil line. 

Gas line passes through spur dike field. Below 
ground oil pipe. 

Gas line crosses smaD valley upstream from above 
ground o il line. Aufeis potential . 

Gas line crosses srnalJ stream downstream of above 
groun d oil pipeline . 

Below ground gas Lne crosses river 250 feet down
stream from above ground oil line crossing . 
Potential for incre;c.sed scour at crossing abutments. 
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Description 

Minor Stream Crossings 

:\ ti gun River tloodplain 

Ch a ndal ar River 
Floodplain and 
Crossing 

Die tri ch River Floodplain 

Dietri ch H.iver Floodplain 

Dietrich Riv er Crossing 

Dietrich River 
' loodplain 

:md Crossing 

Die t rich River Crossing 

D ietrich River Floodplain 

Dietri ch River Floodplain 

Dietrich River Floodplain 

Dietrich River Floodplain 

Snowden Creek Cross ing 

Dietrich River }loodplain 

NAPCO Milepos t 

152, 156.9, 158.5 

163.8- 167.5 

174.5- 177.5 

179 .5- 182 

183.0 - 18:3.3 

183.3- 183 .5 

1 83.5- 188.0 

188 .0 - 188.2 

189 .8- 190.8 

192.2- 193.7 

193.7- 194 .4 

196.8 - 200.0 

202.3- 207.8 

203.8- 204.5 

TABLE 7 

- 15-

Comments 

Below ground gas line crosses upstream from above 
groW1d oil pipeline on alluvial fan. Aufeis potential. 

Below ground gas lin e parallels below ground oil 
line in nctive fJoodplain. Potential for unusu al 
aufeis buildup and channel scour. 

Below gro und gas lin e fo ll o ws b elo w gro und oil 
line an d cro sses river down stream from o il li ne. 
Au feis and scour poten tial. 

Below ground gas line and below gro und oil line 
h ea d·wat.e rs of river. Aufeis buildup. 

Spur d ikc:s crossed by gas lin e . Ab ove gro und and 
b elow grou nd oil line . 

Belo w grou nd gas lin e crosses upstream from below 
ground oil line . Aufeis and scour potential. 

Below ground gas line and below ground oiJ line 
in nc tive !Joodpla.in and cross major ch annels 
seve ral times . 

Below gTound gas line crosses upstream from 
below ground oil line. Both lines cross in a con
stricted iJow zone created by a highway bridge 
100 to 200 feet upstream . 

Below ground gas line and below g-round oil line 
l oc<~ !cd in ou ts ide cnrve of fJo o rlpl a in . 

Bo th belo w ground line s run al ong state hi ghway. 
Oil line may be protected by river wei ght revet
ment. 

Bo th b elo w ground lin es cross high gradi en t stream 
and aUuvial fan. Gas line is downstream . High 
scour potential . 

River t rain ing structures. No probl em if present 
ro ute out of floodplain is u sed. 

Gas line crosses oil line down stream. Alluvial fan 
and high grddi ent stream. High scour potential. 

Below ground gas line on stream side of below 
ground oil line in active iloodp!Clin. 
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Descr ip t ion 

Minor Stream Crossings 

Dietrich River Crossing 

Middle Fork 
Koyukuk Crossi11g 

Mid dle Fork 
Koyukuk Floodplain 

]'l'!idcUe Fork 
Koyukuk Crossing 

Middle Fork 
Koyukuk Crossi11g 

Middle Fork 
Ko:yukuk Floodplain 

Minor StTeam Crossing 

Slate Creek Crossing 

South Fork 
Koyuh-uk Crossing 

Jim River Crossing · 

Douglas Creek Crossing 
(at coniJuence of 
Jim River) 

Prospect Creek Crossing 

NrV>CO Mil epost 

205.0 - 205.3 
and 
207.6 - 207 .8 

209.0 - 209 .3 

211.7 - 212.7 

221.7- 222.3 

224 .8 - 226 ... 0 

228.0- 228.8 

234.8- 236 .4 

236.7 - 237.0 

241.0 - 241.5 

259 .8 - 260.1 

271.7- 27 1.8 

273.8 ... 274.0 

280.3 - 281.1 

TABLE 7 
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C01nments 

Below ground gas li11e crosses mi:nor streams 
down str eam from above ground o il line . Aufeis 
and minor scour potential to VSMs . 

Below srround gas line crosses river 500 feet 
ups tream from abo ve groun d oil line RJ1d 700 
fee t from stil te h.i ghway bridge . Aufeis and 
flooding potential. 

Below ground gas lin e c rosses river , 500 feet 
down stream from b elow groun d oiJ lin e and 700 
f eet dov;nstream of highway bridge. Aufeis and 
flooding potenti8J . 

Below grow1d gas line crosses spur dikes. Above 
ground oil line area. 

Below ground gas line crosses 1000 feet upstream 
f.rom oil line . Aufeis and flooding potential. 

Below grow1d gas line crosses 300 feet downstream 
from below ground o iJ line. Aufeis, llooding and 
scour potential . 

Below b'Tou nd gas line passes through spur djkes . 

Below groun d gas l ine crosses dovmstream f.rom 
below ground oil line. Aufeis, flooding and 
sco ur potentirtl. 

Below ground gas line crosses down stream from 
below f:,'TOund oil line. Aufeis , flooding, and scour 
pqtential . 

Below grow1d gas line crosses upstream of above 
ground oil line. Lines cross in floodplain. Aufeis, 
flooding and scour potential . 

Below ground gas line crosses upstream f:rom 
below grou11d oil line, Aufeis , flooding and scour 
potential. 

Below grounrl gas line crosses do\17J1Strcan1 hom 
above ground oil line . Au feis , i1oodi11g and seoUl 
potenti;-~1. 

Below gro und gas line crosses dow11strearn fronc 
3bove Lrround oil line . Aufeis , flooding and scoUJ 
potentiaL 



Description 

Bonanza Creek Crossing 

Fish Creek 

J{;muti River Crossing 

\1inor St ream Crossing 

llc:ss Creek Crossi11g 

Eri ckson Cree k Crossing 

Eric kson Creek Crossings 

Lost Creek Crossing 

Tolov::ma River 
;md Fl ood plain 
Crossing 

Wilber Creek Crossing 

Slate Cree k 

Tata!ina River Crossing 

Globe Creek Crossing 

,V ashington Creek Crossing 

NAPCO Milepost 

287.4 - 289.5 

297 .7 - 298.0 

305.5- 305 .7 

331.8 - 332.0 

379.8 - 380.4 

383.8- 383.9 

387.7- 387.9 
388.7- 388 .9 

393.0- 393 .3 

383.2- 400 .2 

406.0- 406 .1 

408.9- 409 .0 

412.7-413.1 

417.2-417 .5 

431.2 - 43 1.4 

TABLE 7 
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Commen ts 

Below groU11d gas line crosses upstream oil line . 
Crossover at Milepost 289.3. High aufeis potential 
with fJooding. 

Below ground gas line crosses upstream from 
above ground oil line . .t\ufeis an d VSM sco ur. 

Below ground gas line crosses upstream f:rom · 
b elow ground oil line. Aufeis and iJooding scou r. 

Below ground gas line crosses upstream from 
above gro und oil line . Hi gh aufeis workpad 
blockage potential . 

Below ground gas lin e crosses downstream from 
above gr oU11 d oil line . H.igh aufeis, iJooding a11d 
scour poten tial . 

Below ground gas line crosses upstream from 
above groU11d oil line . Minor aufeis and flooding 
potential with access blockage. 

Below gro tmd gas line crosses downstream from 
above groun d oil line. Minor aufeis and fJoociing 
p otential with access blockage . 

Below grotmd gas line crosses downstream from 
above ground oil line. Minor aufeis and flooding 
potential w itb access blockage. 

Below grow1d gas line crosses dowDstream and 
upstream from above groU11d and below ground 
oil lin es . High aufeis with iJoociil1g and scour 
potential. 

Minor aufeis flooding and scour potential . 

Minor aufeis , and flo oding potential . 

Below groU11 d gas line crosses upstream of above 
ground oil line. High aufeis, flooding and scour 
potential . 

Below groun d gas line crosses 150 feet do wnstream 
of above ground oil line. Moderate aufeis and 
fJooding potential . 

Crossover poin t of below ground gas line and 
above ground oil line. Mod erat e aufeis and fJood 
ing potential . 
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Description 

Chatan ika Rive r Crossing 

Treasure Creek Crossing 

Ch ena River Crossing 

Moose Creek Crossing 

Frenc h Creek Cro ssings 

Little Salcha 

Salcha River Crossing 

Redmond Creek Crossing 

Shaw Cree k Crossin g 

NAPCO Mil e post 

437 .0-437.7 

441.0 - 441. 2 

457.8- 458. 0 

471.1- 4 7 1.2 

475.8- 475 .9 
481.4- 481.5 

4 90.0- 490 .4 

492.9- 49 3.7 

497 .1- 497.3 

517.1- 51 7.4 

TA BLE 7 
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Comme nts 

Crossover point of below ground gas line and 
below ground oil line . High aufe is, flooding and 
scour potential . 

Crossover point o f bel ow grou nd gas li ne an d 
above ground oiJ lin e. Minor aufe is and flooding 
potential . 

Below ground gas line cr osses d ownstream f:rom 
below ground o il line. Hi gh ·aufeis a nd flo oding 
potential. 

Minor au feis potential. 

Below groun d gas lin e downstream from above 
ground oil line. Minor aufe is, f1o oding and sco ur 
potential . 

Below ground gas line crosses upstream from 
above ground oil lin e. High aufeis, fl oodjng and 
scour potential. 

Below gro und gas line crosses up stream from 
belo w groun d oil l ine . rugh aufeis, .floorung and 
scour potential . 

Below groun d gas lin e crosses up stream from 
ab ove ground oiJ line. Minor aufeis bWJdup and 
access blockage . 

Below ground gas li ne crosses upstTeam from 
nbove ground oil line. High aufeis , .flooding and 
VSM scour. 



.era! Consid erations: 

POTENTIA L EFFECTS OF THE GAS LINE 
ON MATERIAL SITES 

L 

;·a t io n of material sites located in rivers and floodp lains may adve rsely affect the p ipelin e o r appurt.en
·s such as spur d ik es or other river training structures . Upstream pit oper<ltions such as perimeter dike 
:-:i. rudion may encou rage river channel migration toward the pipeline and cause increased >.cou r or damage 
!ver training structures . 

-Spec ific Consid erat ions : 

'.: ription 

:;vanirhok River 
odplain 

avanirktok River 
od plain 

ich River 
odpla.in 

vukuk River 
odplain 

NAPCO Milepost 

24- 62 

82 - 9 1 

182 -209 

211- 250 

TA..BLE 8 
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Comments 

Spur fie ld damage in the vicinity of Milepost 27 
and longii.udinrt.l dike construction in the vicin ity 
of Mil epost 33 related to mi.ni.ng operations up
stream . 

Spur fSe ld damage related to mi.11 ing operatio ns 
upstream. 

May aifect river traming struci.l.nes and below 
b'Tound p ipe. 

May affect river training structures . 
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meral Con.siderations: 

POTENTIAL EFFECTS OF THE GAS LINE 
ON BURIED ANIMAL CROSSINGS 

,e gas lin e must be designed such that the f1mction o f the AJyeska pipelin e is not adversely affected at speciaJ 
ried animal crossillgs. ln addit ion, their utility as nn imaJ crossings must not be impaired. Any ildditi onal 
u mal disturbance may cause additional thaw an d potential overstress for th e oil pipeline . 

:.c-Spec i.Dc Considerations: 

u-ied <mimal crossings are located at th e fo llowing N.4.PCO Mil eposts: 

Crossing No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

T ABLE 9 

. 20 . 

NAPCO 1v!ilepos t 
7 

119 
120 
126 
130 
131 
135 
137 
252 
257 
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General Considerations: 

.. 

POTENTIAL EFFEcrS OF THE GAS LINE 
ON PIPELINE CROSSOVERS 

\Vherever construction equipment must cross the oiJ pipeline , precautionary measures must be taken to eliminate 
any possibility of co!Jision with the above groun d pipe o r d am age to the below groun d pipe by overloading. 

At designated road and traiJ crossings , !.he oil pipeline \':<:>..s designed to be crossed by 21,400-pound superimposed 
,...-he el load under aJJ operating conditions. In some locations t.he crit .eri :1 requin·rl the use of spec ial c<:!sin gs or 
heavy wa!J pipe. In addition the backfill v;-as specially compacted to meet spec ial gradation requirem en ts at aJl 
road crossings. · 

Sitc-Speci.fic Considerations: 

At some loc;:;tions, particularly at temporary access road crossings, road crossing criteria were met during 
constn1ction, but not during operation . . LIJl are?..s where NAPCO proposes to cross the oil line create areas of 
co ncern, not only because of the repeated nature of construction traffic , the ch ance of ove rl oil d and possible 
removal of cover, but the risk that the area was not initiaJJy designed as a road crossing. 

These a.reas include, but are not limited to, the following NAPCO Mileposts: 

TABLE 10 

Locations \\'l1ere NAPCO Proposes To Cross 
The Oil Pipeline With Construction Equipment 

Access Roads (Below Ground Pipeline) 

23 .7 35.9 47.1 77.1 167 .4 195 .9 291.3 370 .7 422.2 456.8 
25.9 38.8 50.3 78.8 176.0 197.6 306.4 391.5 423.6 472 .2 
30.0 40.5 51.9 8 0.2 176.1 235 .2 314.2 406.5 426.1 530.0 
31.8 43. 2 54.6 115.5 181.5 238.6 335.2 416.1 435.3 530. 1 
32 .7 43 .8 74 .7 166 .0 188.7 241.4 367.4 419.5 437.6 531.8 
35.4 44.9 75.2 

Workpad Switches 

70.6 221.6 287.6 313 .9 355 .0 370.8 391.7 409.9 430. 2 477.4 
130.7 228 .1 289.5 321.1 363 .6 371.0 395.9 414. 0 43 1.4 486 .4 
152.1 238 .0 292.9 322.2 364 .2 371.2 396.8 416.2 435.7 490.2 
160.9 238.8 297.7 333.2 365.2 371.7 398.2 417.2 437 .2 491.3 
172.3 246.0 297.9 335 .2 368.2 372 .0 399.3 421.0 440.0 493. 2 
180 .0 248. 0 299.2 335 .7 368.4 .374.2 400.1 421.3 44 1.0 505.0 
209 .0 260.4 299 .5 341.0 369.0 378.0 403.6 422.8 453.8 
215 .0 271.8 301.7 343.2 369.4 383.8 405 .9 423.4 456.4 
219.1 280.7 303. 0 343 .8 370.0 385.9 407 .6 423.9 472.1 
219.7 287.5 3 1l.7 344 .2 370.4 386. 7 408.9 424.1 473.8 
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General Considerations: 

.. 

POTENTIAL EFFECTS OF THE GAS LINE 
' ON THE WORKP AD 

T he existing workpad will require upgrading to meet construction traffi cability needs at site-specific locat ions. 
In addition , measures must be taken to prevent dam age to insulation on the ex isting insulated wo rkpad or 
\vhere VS.Ms or buried pipe h ave been insulated . 

The workpad was designed for three-y e<li construction life. During construction, tl"le <1rea was constantly motor 
patroUed and ad rutional fill (maintenance course) was implemented. Much of the workpad has settled . Addi
tional traffic, particularly heavy construction trafflc, could male !.he workpad impassable by />Jyeska operatio n 
and maintenance p ersonnel. 

Da_rnage to tJ1e workpad insulation can cause thermal erosion with subsequ ent ponding. lnsuJation wa..s placed 
a round many VSMs to limi t. thaw of the workpad , ensuring stabili t-y of the spec ific VSM . 

.'\reas \vh ere the oil pipeline wa.s bujlt off a snow pad cause ilddjtional concern . If a pad is p laced, t.hennal 
erosion may occ ur . 

. .'\.Jyeska would expect the workpad t.o be resto red by NAPCO to its original condition after gas line co n
struction. 

S ite-Specific Considerdtions : 

Insulated workpad was provid ed from Pump Station 1 (NAPCO Mil epost 5±) to the Atigun Rive r (NAPCO 
,\1 il epost 161) with the exception of sections of the pipeline located in major fJoodplain areas or located 
dirr~ctly adjacent to the TAPS haul road . 

Workpad insulation was placed arOtm d specific VSMs at various locations . This insulation extends out from 
the VSM from 15 to 25 feet. These VSMs are identified in the fi eld by a yellow or red band ·of prunt, pl<1ced 
on !.he VSM during construction. 

Portions of the buried oil pipeline were in sulated at transitions between the above ground and below groun d 
pipeline . 'n1e pipeline wa.s placed in a spec ial insuJated box at designated location s. These area.s are identified 
in Table 5. 

Snow pad areas also require special study . This problem has not been evaluated in th is discussion bu t should 
be in any complete review. 
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General Considerations : 

POTENTIAL EFFECTS OF THE GAS LINE 
ON ACCESS AND WORKP AD BRIDGES 

Existing access road and workpad bridges must be assessed for load-carrying capacity. Bridges must be upgraded 
or load limits must be enforced to prevent damage to Alyeska property. 

S it.e-Speci.f:ic Considerations: 

T'he foUowing summary indicates existing workpad an d access road bridge locaLions between Prudhoe Bay 
and Delta Junction . The bridge types are predominately licrow panel, steel sLrillger , anq GluJam structures. 
These bridges must be evaJuated to determine their abilities to withstand expected loading by heavy constn1ction 
equipment. Some bridges may require up gracling.to support th ese loads or have load limits imposed to prevent 
strlJctura.l damage . 

Bridge Location 

Shaw Creek 
Redmond Creek 
Little Saleh a 
French Creek No. 1 
French Creek No . 2 
French Creek No. 3 
French Creek No. 4 
French Creek No. 5 
Moose Creel-: No. 1 
Moose Creek No . 2 
Treasure Creek 
Washington Creek 
Tolovana River 
Lost Creek (AS 71) 
Erickson Creek No . 1 
Erickson Creek No. 2 
Fish Creek (AS 73) 
87-APL-3A 
87-APL-4 
Fish Creek (AS 88) 

TABLE 11 

Chand aJar A.irpo rt 
Sagavanirktok River (AS 123) 
Sagavanirktok River (AS 123) 
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N.A.PCO Milepost 

517.5 
497 .5 
488. 5 
476. 0 
475 .0 
474.5 
474 .0 
472.5 
47 1.0 
470.0 
441.0 
431.0 
399.5 
393.0 
385.5 
384.0 
380.0 
300.0 
298.5 
298.0 
176.0 
89.0 
81.5 
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eral Considerations : 

• 

POTENTIAL EFFECTS OF THE GAS LINE 
ON SURVEY MONlJMENTATl ON 

:g all portions of the below ground oil pipeline, no monuments were set on the actual points of tangency . 
:e lo c ations w ere referenced by three aluminum capped and stamped reference point monuments, placed 
·j nd right and at various distances from the oil p ipeline centerline . 

. e momlm ents represent the legal loc ations from whi ch th e point of t angency can be established and 
HOW b o undari es located. lne\'itably a large number of monum ents v.rill be disturbed , destroyed or buried 
~~ g gas lin e construction an d will have to b e replaced by Al y cs ka. 

n,pJ acement ·Nil! require a survey crew and will not be ch eap. It will also require a revisio n to the R.P. 
put.er printout tables. NAPCO should pay both the cost of replac ement and revi sion . 
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