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TRANSMISSION CORRIDOR STUDIES

GENERAL " -
The rapid growth of electrical ‘energy consumption in USA and its farecasf fcr

the next severa] years 1nd1cates 4 need for 1ﬂcreased electrical power gener-
ating facilities and transmission capabilities.

It 1is ahticipated from various estimates that the energy required by the U.S.
in the yea?‘ZOOO‘wi11 be approximately six times that of the year 1964 (EEI,

- 1968).

The high voltage transmission line is an efficient means of transporting

electrical energy at high voltage from the generating plant to consumers.

 This report addresses itself to the satisfactory vrouting of transmission 1ine

and how we reached our selected preliminary route.

SELECTION OF CORRIDORS

Let us take a iook to the map of the Rai]belt.(Figuré 1j. ihe major mountain;'
ranges»of Alaska, Talkeetna and Chugach 1imit the range of choice of corridors.
Thé higher elevations in these mountains are completely unsuitable for trans-
mission lines, and there are relatively few low elevations passes through
these ranges. Away from the mountains, a wide range of 1ocation5‘cou1d;ba‘

~considered.
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2.1 How to transport the energy to the different cities?

Figure 2 i11ustfates on a veryfbrcad scale, the alternatives for Tocating

~the Tines.

2.1.1 From the project site t0 Anchorage‘,

The heart of Talkeetna mountains can be avoided by:
a. The "Susitna Corr1dar" which genera]1y fo?]ow the Susitna

River Va?]ey or, - o BRI

b. The "Matanuska Corrwdor" which pass to the east of the mountains

and approaches Anchorage from the Matanuska Valley.

2.3.2 Fr om the project 51te to_the Fairbanks area

The optxons of crusswng the A?aska Range are 11m3ted to:

a. ~The passes in ‘the Nenana R?VSP dva1nage “The- Nenana Corr1dsr“ '

b. Generally along the Richardson highway to the east "Delta
Corridor". |

METHOD OF EVALUATION

The Corps of Engineers have identified potential coriidors utilizing large
scale tepograpbié maps and satellite photos. Tais involved idehtfficatién of

potential feasibfu,passes through the mountains as shown on Figure 3.

Aerial reconnaissance was done to determine which of these corridors were
feasable for constructing lines. Several were found to have “fatal flaws"
or»cha?aeteﬁ:stzcs that would preclude their use for'transm1551on Tines.

Reasons for e]1m1natxng corrwdors at th?S stage included complete?v unsu1tabfe
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topography, obstruction by major glaciers or excessive elevations.

Thé remafnfng poténtﬁai corridors, indicated on Figure 4 wére then analyzed
in more detail. The base of the analysis was individua?’carridersegments
‘indicated on Figure 5. For gcnvénieﬁce, the alternative corridors and the
individual segments'Were nu%bered as shown on maps. Tab1e 1 provides a key
to this numbering sygtem;, A1l of these remaining'corridors (Figure 5) aré

considered physically feasible for transmission lines.

The evaluation is intended to identify the relative advantages or d?saévantages

of utilizing the alternatives for transmission Iines.

3.1 Steps in evaluation |
1. Descfiptﬁcn and inventory by segment of the key resources that would
be impacted by a transmission ]ine; | ;
2. Evauationvaf probable impacts of locating, building, and operating
transmission line for each segment. N
3, Determination df relative cost of ré]iabiTity for his utilizing the
alternative corridors. | o
4, ‘Summarization of advantages or disadvantages from the viewpoint of
| environment, engiheering,‘costs, and‘reliabi]ity of service.

.,47'

5. Se?ettion of preferred corridors.

- 3.2 A.P. Ad. Inventﬂry

e ~ (the description and inventory of‘eva?uatiqn of impagts.are rgported in
‘.more ﬁetaiiiin the APAd environmental assessmentg‘with only summary
 infdrmat€0n presented in this report. Tﬁe inventory grouped data undef

nine broad categories:
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_Susiina #1 |

Susitmma #2
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Delta #]
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Matanus k:«i ’Corridors

#$1 8,9, 20,22
#2 8, 9, 18, 21, 22

Nenana Corridors

7, 10, 13, 16
7, 10, 12, 14, 17
7,10, 12, 14, 15, 16
8, 9, 11, 14, 15, 16
8, 9, 11, 14, 17,

Delta Corridor

8, 9, 18, 19
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Topography of Geology
. Soils
Vegetation
Wildlife
Climate
."Existing'Deve3opments
Ownership of Land Status
Relation to Existing Rights of Way

Scenic Quality of Recreation

The probable impacts are identified and described under five broad
.categories inrthe'environmental assessment:
1. Soil
. Vegetation
Wildlife
Existing Developments

Scenic Quality and Recreation

4, LOCATION CONSIDERATIONS
Corridor location objectives are to obtain an optimum combination of reliability
and cost with the fewest environmenta? problems. In many cases these objectives

are mutually compatible.

| Throughout the corridor evaluation the question arises of whether it is more
~ desirable to place lines relatively close to existing surface transportation
 facilities or to pioneer new corridors where the 1ine would be seen by few

peopie.
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4.1 Major factors considered in the evaluation of alternative corridors:

4.1.1

4.1.2

4. 1 .3

4.1.4

Climate and E1evat10n

Winds, icing, snow depth and Jow températurgs are very important

- parameters in transmission design, operation and reliability.

- Elevations above about 4000 feet in the Alaska Range of Talkeetna

mouhtains are unsuitable for locating major transmission facilities.:
Significant advantages in reliability and cost are expected if the

line s kept well below 3000 feet in elevation.

Topogfaphy

Topography plays a great role in corridor'Tocation; it affects the

following:

a) construction, inspection of maintenance cost

b) visual impacts

c) reliability

Transmission costs rise dramatically in areas of broken or steep

terrain.

Soilsand Foundation

Soil condits require designs of tower foundations that are com-

patib]e with the characterist1c behavior of sojls.

Vegetation

Heavily forested areas in the va1Teys would require essentially

contwnuous c]ear1ng of the transm1331on right of way, yet it has




the advantage of sh?e]ding the line from view. At higher elevations

4.1.5 Wildlife
The major conéideration’for w?id?ifeAis thevqxtent to which the
‘transmission Tines change the accass to land by people. ey
corridors and new access roads tend to encouéage public use and

thus increase pressure on fish and wildlife.

4.1.6 Visual Aspects

Existing criteria provide for utilizing natural vegetation and
topographic relief as a shield, minimizing Crossings over roads
and otherwise utilizing route selection and orientation techniques

to minimize visibility.

4.1.7 Socio-Economic Aspects

Land status, ownership, use and value are important factors in

locating the transmission corridors.

Hunting lodges, tour1st accomodations, and facilities with high
scenic uses or values such as parks, scenic viewpoints, recreation

areas, etc., should be avoided or skirited by transmission corridors.

4,1.8 Distance

Economics dictate that 31neﬁd1stances should be kept as short as

poss:ble while. recogn121ng other crzter1a




RELATIVE COST

Rough reconnaissance cost estimates were made for transmission 1ines in the
alternative corridors to illustrate relative costs. The estimates are sum-

marized on Table 2.
The following are considered in the relative cost evaluation:

1. Susitna corridors based on 345 kv, doubie circuit 7ine$.

2. Nenana and Delta corridors are based on 230 kv. double circuit lines.

Investigating Table 2, it 1s obvious that corridors S-1 (from dam sites to
Anchdrage), and N-1 (from dam sites to Fairbaﬁks) are the most economical

- ones.

ENVIRONMENTAL ASSESSMENT

Table 3 shows a relative assessment of the different corridors regarding:

1. Environmental impacts
2. Cost estimates

3. Reliability

Note, Tower ranking on the table indicated fewer adverse impacts. It is

obvious thus, that corridors S-1 and N-1 are the best ones.

““““““““““
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Length, miles
Max‘, elevation, feet '

Clearing, miles
Med. heavy
Light
None

Access Roads, miles
New roads
4-Wheel drive access
None “

Tower Construction, miles

Heavy steel
Normal

Comparative Cost, $1,000
Clearing :
Access
Transmission Lines

Total -

: "Q.
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: . .
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Relative Transmission Conetr

i

uction Cost for

R

to Anchorape

Alternative Corridors - Upper Susitna

Susitna Corridors

44
122

3,000
8,000

82,000

93,000

.S;" Zv

. 170
2,100

146
10
14

0
126 °
44

CTﬁBAg 2)

,5;3

159
3,800

© 132
10
17

12
122
25

68

21

S -4

164
2,200

Matanuska Torridors

M -1

258
3,000

166

17
75

84
138

36

. 30
228

kY

19,900

132,700
153,200

600 -

—

385
4,000

228
157

64
290
31

94
291

1,100

27,200
196,200

3

M -2




- (dontinued)  Relative Transmission Construction Cost for
Alternative Corridors - Upper Susitna to anrbanks

Nenana Corridors ; ~ Delta Corridor
N-1 ., N-2. N -3 : , D

Length, miles 228 250 261 280
Max. elevation, feet 40 4,300 4,000 , 4,300 4,000

Clearing, miles :
Med. heavy 139 127 . ‘ 114
Light ‘ 0 0 " 21
None ' ' 111 134 o 145

Access Roads, miles , i
New roads | 136 50 168
4-Wheel drive access 22 119 82
None 102 ' 92

Tower Construction, miles ‘ e
Heavy steel S 194 188
Normal [ , 56 , 73

Comparat’ve Cost, %1, 000 - :
Clearing ; : o 400 400 { _
“Access | - 7, 21,800 17,400 20,¢ 24,80 27,300
Transmission lines 77,200 84,900 88,500 - 75,000 71, '94,800
Total ~ B 107,100 106,300 35,700 96,500 122,500

( 7ABLE 2- ConT)
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Corridor Analysis - Project Power to Anchorage/Cook Inlet Area

' | L Susitna Corridors « Matanuska Covrrid’or’s
Analysis Factor: 5 = S -2 S ~ 3 S5 -4 M-1  M-2

Length, miles ’ ‘ 170 159 258 385
Max. elevaton, feet , 2,100 3,800 - 3,000 4,000
Ranking | 1 2 3 : 4

‘Environmental Impacts
Soils
Vegetation
Wildlife
- Existing developments
Scenic quality/recreation:
Developed areas
Remote areas
- Ranking ‘

- Costs 7
Construction
Operation and maintenance
Ranking |

Reliability
Exposure to hazards 1
Ease of repair- | | )]
‘Ranking 1

- Summary Ranking . - L T 23
~ — ‘ ~ (preferred
', corridor)

| (7peLe 3)

oot
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Corridor Analysis - Project Power to F airbanks/'ranana Area

| 7 . Nenana Corridors
Analysis Factor: - N N -2 N -3

Length, miles | | 250 261
Max. elevation, feet ' ’ 4,300 | 4,000
.Ranking , , 3 g 3

Environmental Impacts
Soils
Vegetation
Wildlife
Existing developments
Scenic quality/recreation:
- Developed areas
Remote areas
Ranking

- Costs
Construction
Operation and maintenanece
Ranking

Reliability
- Exposure to hazards
Ease of repair
Ranking

Summary Ranking T | 1 -
| (preferred
corridor)
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ROUTE SELECTION

The preliminary line routing is shown on Figures 6 and 7. Figure 6 shows

the Tine with respect to the other existing facilities, highways, réilroads,

etc.

Figure 7 shows only the cenier Tine of the preliminary Tine.
Thfee corridors were identified on Uses maps bf‘scalel:ZSO,OOOt
The three;corridors are between:

1 - Anchorage, Willow and Palmer. (Figure 8)
2 - Damsites to the intertie at Healy. (Figure 9)
3 - Healy to Fairbanks. {Figure 10)

The center lines of the preliminary routes were also plotted on the maps.
These maps were made available for preliminary bidlogic and environmental

studies.

For detailed study of the route, location center Tine is p?otted'On large maps
of scale 1:63,360 (one which equals one mile), and under further refinement
pending input from other studies. About fourty of such maps are.done, as an

illustration, see Figure 11.
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Sy ROUTE_SELECTION CRITERIA

I EMVIRONMENTAL:
1 - SCENIC QUALITY — RECREATION

g + B
. * .
LR
P - N
'-a. "’
-, 3
. -t -

- 2 - CULTURAL RESOURGES
3 - WILDLIFE

4 - VEGETATIGN

5 - SOIL

b - EXISTING DEVELOPMENT - SOCIAL

I COSTS:

1 ~ LENGTH
- 3 - Accsss ROADS

i - consTRUCTION

5 - DPERATION AND MAINTENANCE
6 - LAND OWNERSHIP

IIT ENGINEERING:
1 - RELIABILITY j
2 - EASE OF REPAIR | : £
3 - TYPE OF TOWERS - |
4 - FounNDATION
5 - SEISMIC
b - LOADING

N ! 2 - TOPOGRAPHY
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