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5 R e l a t i n g  to  a c c e s s  to  W h i t t i e r ,  A l a s k a .

6 B E  I T  R E S O L V E D  B Y  T H E  L E G I S L A T U R E  O F  T H E  S T A T E  O F  A L A S K A :

7 W H E R E A S  t h e r e  a r e  a  n u m b e r  o f  p l a c e s  a l o n g  t h e  r a i l b e d  o f  t h e  A l a s k a

8 R a i l r o a d  t h a t  a r e  p a v e d  f o r  t e m p o r a r y  u s e  b y  a u t o m o b i l e s  w h e n  s n o w s l i d e s

9 c o v e r  t h e  S e w a r d  H i g h w a y ,  m a k i n g  it i m p a s s a b l e ;  a n d

10 W H E R E A S  a s i g n i f i c a n t  n u m b e r  o f  p e o p l e  s e e k  a c c e s s  to  W h i t t i e r ,

11 A l a s k a ,  a n d  a c c e s s  is l i m i t e d  to  s e r v i c e  o n  t h e  A l a s k a  R a i l r o a d ;  a n d

12 W H E R E A S  t h e  r a i l r o a d  s e r v i c e  to  a n d  f r o m  W h i t t i e r  is i n a d e q u a t e  o r

13 i n c o n v e n i e n t  a n d  a  s i g n i f i c a n t  n u m b e r  of  p e o p l e  w o u l d  p r e f e r  to  d r i v e  to

14 a n d  f r o m  W h i t t i e r ;

15 B E  I T  R E S O L V E D  b y  t h e  A l a s k a  S t a t e  L e g i s l a t u r e  t h a t  t h e  G o v e r n o r  is

16 r e s p e c t f u l l y  r e q u e s t e d  to  d i r e c t  t h e  D e p a r t m e n t  o f  T r a n s p o r t a t i o n  a n d

17 P u b l i c  F a c i l i t i e s  to s t u d y  t h e  p a v i n g  of  t h e  W h i t t i e r  r a i l r o a d  t u n n e l  f o r

18 v e h i c u l a r  t r a f f i c  a n d  * - o e n t e r  i n t o  n e g o t i a t i o n s  w i t h  t h e  A l a s k a  R a i l r o a d

19 f o r  t h e  a c q u i s i t i o n  o f  r i g h t - o f - w a y  p r i v i l e g e s  t o  p e r m i t  u s e  o f  t h e  r ^ g h t -

20 o f - w a y  f o r  v e h i c u l a r  a c c e s s  to W h i t t i e r ,  A l a s k a .
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STATE OF ALASKA 

PRELIMINARY STATEMENT OF FISCAL IMPACT

Bill No: HCR .10
Tit 1'e • Relating to access to Whittier, Alaska 
Sponsor: - - - -

Date on Bill:___1^21/83

Frit:?. Szvmanski & Barnes
Requestor: House State Affairs

I. Estimated fiscal impacts on: 

a. Expenditures:

(Thousands of Dollars)

FY 83 FY 84 FY 85 FY 86

Capital 0 * 250.0 0 • 0
Operating

Total 0 250.0 0 0

b. Revenues:

Revenue

2. Source of fu.ids to offset fiscal impact-of bill:

-  d  - 7
- 2 - '

3. Assumptions:

Cost of Preparing the existing tunnel for:

One Way Joint U s e : $77,220,000 assuming 42 months design period and

construction beginning in the summer of 1987.

Two Way Joint U s e : $135,300,000 assuming 42 months design period and
construction beginning in the sumner of 1987.

w.*. a  n e w  feasibility study-to-examine .-one.-way-joint-.use, two way. joint use, a n d . ..........
4. Disclaimer: (cont'd)

This statement has not been reviewed by the 0MB in the Office of the Governor. It there­

fore does not represent the final estimate of fiscal impact.

Prepared By:_ 

Division:

Phone:

Date:

Approved by Commissioner: 

Department:_______Q o T <P/^

Date:

5. Distribution:
Original to Legislative Finance 

Copy to 0MB 

Copy to Sponsor 

Copy to Requestor 2/15/83



A s s u m p t i o n s  (cont'd)

a n e w  a u t omobile tunnel would cos t  a p p r o x i m a t e l y  $250,000. Due to the lead time 

n e e d e d  f o r  d esign of this project, and the progress in transferring the A laska 

R a i l r o a d  to t h e  State, it would be mor e  a p p r o p r i a t e  to begin negotiations 

at a l a t e r  stage of the design process.
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i vi l z  i v n c ^  n / A  I N  L J  U  M of Alaska
TO:

FROM:

Reed Gibby
Planning & Programming 
Central Region

Donald Morfield 
Design Engineer 
Central Region

£ield"< ^ ^ ^

DATE: 

FILE NO: 

TELEPHONE NO: 

SUBJECT:

M  S IMan

2 4 2 ( ^ 2 f t f iR  9 1 9 8 3
266-1502

Project A82711 
Legislative Request 
for Whittier Access 
by Tunnel

We have reviewed your r e q u e s t  to p r o v i d e  a cost  e s t i m a t e  for a 
feasibility study of upgrading the Whittier Railroad Tunnel(s) to accept 
car traffic.

This study would consider:

1. One way, joint use tunnel

2. Two way, joint use tunnel

3. New tunnel

It is expected this work would include enough geotechnical study to 
arrive at design parameters for whatever option was finally picked. 
This type of work is usually very expensive.

With the above in mind I would expect a cost range of $200 ,000 - 
$300,000. Since we have no experience in tunnel consultant, I feel a 
cost of $250,000 is reasonable.
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each p o r t a l , ' g r o u t i n g  a n d  l i n i n g  to e l i m i n a t e  w a t e r  l e a k a g e  and 

ice buildup in w i n t e r  months, a n d  t r a c k  r e c o n s t r u c t i o n .

This a l t e r n a t i v e  w o u l d  h a v e  a d e q u a t e  t h e o r e t i c a l  c a p a c i t y  to 

accommodate the m a x i m u m  p o t e n t i a l  demand. However , delays d u r i n g  

peak d e m a n d  p e r i o d s  c o u l d  be e x c e s s i v e  du^. to lon g q u e u e s  w a i t i n g  

for o p p o s i n g  t r a ffic to c l e a r  the tunnel. In addition, d i s a b l e d  

vehicles in the t u n n e l  c o u l d  c a u s e  f u r t h e r  d elays s i n c e  the tunnel 

width is i n a d e q u a t e  to a l l o w  for a u t o m o b i l e s  to pass. The p o s s i b i­

lity of a v e h i c l e  fire  p r e s e n t s  s a f e t y  problems, a g a i n  due to the 

inability to c l e a r  the tunnel. T h e r e  are also u n r e s o l v e d  i n s t i t u­

tional issues in this option, p a r t i c u l a r l y  a c c e p t a n c e  of r i s k  or 

liability b y  the S t a t e  or railroad.

Capital cost for this al tern a t i v e ,  e s t i m a t e d  at $36.7 mi llion, is

higher than the v a r i o u s  ra il o p t i o n s  b u t  l o w e r  than o t h e r  d irect 

access options. T h e  v e n t i l a t i o n  r e q u i r e m e n t  is a m a j o r  item in 

cost for this a l t e r n a t i v e .  Since the e x i s t i n g  tunn el does n o t  h a v e 

a d e q u a t e  h e i g h t  to a l l o w  i n s t a l l a t i o n  of the r e q u i r e d  v e n t i l a t i o n  

plenum, the t unnel w o u l d  have to be enlarged, r e s u l t i n g  in e x t e n s i v e  

rock excavation. M a i n t e n a n c e  a n d  o p e r a t i n g  costs h a v e  b e e n  e s t i m a t e d  

at $ 3 9 0 , 0 0 0  p e r  year. D i r e c t  a ccess  w o u l d  e l i m i n a t e  the r a i l  s h u t t l e  

fares but the p o s s i b i l i t y  o f  tunnel u s e  tolls c o u l d  o f f s e t  these u s e r  

s a v i n g s .

A l t e r n a t i v e  No. 4 - T w o - w a y  J o i n t  Use of W i d e n e d  E x i s t i n g  T u n n e l

This a l t e r n a t i v e  w o u l d  p r o v i d e  d i r e c t  a ccess  to W h i t t i e r  b y  w i d e n i n g

the e x i s t i n g  r a i l r o a d  tunnel to p e r m i t  a d e q u a t e  h i g h w a y  w i d t h  for two

auto traffic  lanes w i t h  the rai l line c o n f i n e d  to one lane. O t h e r  

i m p r o v e m e n t s  to the tunnel  w o u l d  i n clude the sam e feature s as in 

A l t e r n a t i v e  No. 3.

Operat i o n a l l y ,  this a l t e r n a t i v e  is m u c h  s i m p l e r  than the s i n g l e  lane 

tunnel b u t  signals w o u l d  still be r e q u i r e d  at each e n d  to c o n t r o l  

t r aff ic w h e n  a train  is a p p r o a c h i n g  or in the tunnel. S a f e t y  issues 

are also r e d u c e d  but p o t e n t i a l  c o n f l i c t s  still exist as do the l i a­

b i l i t y  issues. T h i s  a l t e r n a t i v e  has a d e q u a t e  c a p a c i t y  to m e e t  the 

m a x i m u m  d e m a n d  but some p o t e n t i a l  for delays exist w h e n  train m o v e­

men t  w o u l d  close the tunnel to a u t o  use.
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M a i n t e n a n c e  of r a i l  f a c i l i t i e s  . d u r i n g  the "extensive t unnel expari- ’ 

sion w o r k  w o u l d  also b e  difficu lt. C a p i t a l  costs for this a l t e r n a­

tive have be en e s t i m a t e d  at $64.3 m i l l i o n  w i t h  a n n u a l  o p e r a t i n g  and 

m a i n t e n a n c e  costs of $440,000.

ilternative N o . 5 - N e w  T w o - w a y  H i g h w a y  T u n n e l

In bhis alternative,  a n e w  t w o - l a n e  h i g h w a y  t u n n e l  w o u l d  b e  c o t / -  

strucbe d j u s t  s out h of the e x i s t i n g  rail tunnel. The n e w  t u ^ m e l  

w o u l d  b \  a p p r o x i m a t e l y  two a n d  o n e - h a l f  m i l e s  long, provic 

l i g h t i n g , N v e n t i l a t i o n  a n d  e m e r g e n c y  phones. As w i t h  a l l / h i g h w a y  

options, t h k  r o a d w a y  into B e a r  V a l l e y  w o u l d  be require*! but the 

rail t e r m i n a l ^ f a c i l i t i e s  w o u l d  n o t  be constructed,

Operat ionally, tni^s a l t e r n a t i v e  p r e s e n t s  no rail/^iuto c o n f l i c t s  

and w o u l d  f u n c t i o n  s i m p l y  as a highway. This p ( l t e r n a t i v e  w o u l d  

p r ovi de the h i g h e s t  Ihyel of s e r v i c e  and r e l i a b i l i t y  o f  all 

options considered, wouicl m e e t  m a x i m u m  demdrid, a n d  also e l i m i n a t e  

the i n s t i t u t i o n a l  p r o b l e m ^  a s s o c i a t e d  wyth joi nt t unnel use. It 

w o u l d  also be the m o s t  e x p e n s i v e  w i t h y c a p i t a l  cost e s t i m a t e d  at 

$68.3 m i l l i o n  a n d  $ 4 4 0 , 0 0 0  a n h u a l  o p e r a t i n g  a n d  m a i n t e n a n c e  cost.

A l t e r n a t i v e  No. 6 - P o r t a g e  P a s s / H i g h w a y

This a l t e r n a t i v e  w u u l d  p r o v i d e  a t w c S l a n e  h i g h w a y  f r o m  the e x i s t i n g  

Po r t a g e  G l a c i e r  V i s i t o r ' s  C e n t e r  into B e a r  V a l l e y  a n d  a l o n g  the face  

of M a y n a r d  M o u n t a i n  p a s s i n g  the e nd o f  P h r t a g e  G l a c i e r  a n d  o v e r  

P o r t a g e  Pass. S e v e r a l / l o c a t i o n s  in the s e c t i o n  o n  M a y n a r d  M o u n t a i n  

m a y  r e q u i r e  e i t h e r  s n o w  sheds or a short tunnel to r e d u c e  p r o b a b l e  

a v a l a n c h e  p r o b l e m s / i n  are as o f  m a j o r  s n o w  chut(

F r o m  an o p e r a t i o n a l  s t andp oint, this o p t i o n  w o u l d  ^function m u c h  as 

o t h e r  m o u n t a i n  h i g h w a y s  a n d  w o u l d  h a v e  a d e q u a t e  c a p a c i t y  to m e e t  

m a x i m u m’de m a n d  volumes. However, h e a v y  w i n t e r  snows, \ c i n g  c o n d i t i o n s  

a n d  a v a j U m c h e  clangers w o u l d  p r e s e n t  - e v e r e  r o a d  h a z a r d s  \ n  the w i n t e r  

m o n t h s / a n d  h i g h  w i n d s  t h r o u g h  P o r t a g e  Pass w o u l d  be a y e a r \ r o u n d  prob- 

l e m ^ p a r t i c u l a r l y  for c a m p e r s  a n d  trailers. T h e r e  are a l s o \ t e e p  

g-yCdes (up to 9%) r e q u i r e d  b e t w e e n  P o r t a g e  Pass a n d  W h i t t i e r  w h i c h  

lake the r o a d w a y  m o r e  hazard o u s ,  p a r t i c u l a r l y  in w i n t e r  m o n t h s
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°ortage Pass H i g hway,  A l t e r n a t i v e  No. 6, has a l i  of the imt 
the o t h e r  d i r e c t  a c c e s s  o p t i o n s  plus a
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associate
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and the road t h r o u g h  t h e  Pass, 

vistas of the glacier, it w o u l

e c a u s e  of the cut ale

ro u t e

Iso b e  visib.

g r e a t e r  

a y n a r d  M o u n t a i n  

w o u l d  o f f e r  e x c e l l e n t  

the v i s i t o r ' s

center a n d  w o u l d  d e t r a rom tha t v i s u a l l y  a e s t h e t i c  expe

T a b l e  S - 4 - p r e s e n t s  a c o m p a r i s o n  m a t r i x  s u m m a r i z i n g  the v a r i o u s  

fures of e a c h  a l t e r n a t i v e .

Cost E f f e c t i v e n e s s

In a d d i t i o n  to the e v a l u a t i o n  f a c t o r s  s u m m a r i z e d  in T a b l e  S-4, a n  

a s s e s s m e n t  of the r e l a t i v e  c o s t  e f f e c t i v e n e s s  o f  e a c h  a l t e r n a t i v e  

was accomplished. T h i s  a n a l y s i s  w a s  b a s e d  on the a s s u m p t i o n  that  

the m a x i m u m  d e m a n d  l e v e l s  w o u l d  b e  r e a c h e d  at some p o i n t  in time. 

Capital costs w e r e  a n n u a l i z e d  at v a r i o u s  d i s c o u n t  r a t e s  a n d  t h e n  

ad d e d  to a n nual o p e r a t i n g  cost. T o t a l  annual costs w e r e  then  

d i v i d e d  b y  a n n u a l  p e r s o n  trips to d e t e r m i n e  a cost p e r  trip. A n n u a l  

p e rso n trips w e r e  d e t e r m i n e d  o n  the b asis  o f  m a x i m u m  d e m a n d  for the 

direct ac cess a l t e r n a t i v e s  a n d  at s y s t e m  c a p a c i t y  for the rai l 

systems. T a o e l  S-5 shows the r e s u l t  o f  this analysis.

It should be n o t e d  t h a t  this a n a l y s i s  terds to f a v o r  the d i r e c t  

access a l t e r n a t i v e s  s i n c e  t h e y  r e f l e c t  a c c o m m o d a t i o n  o f  the n u m b e r  

o f  trips u n d e r  the m a x i m u m  d e m a n d  p r o j e c t i o n s  w h i l e  the r a i l  o p t i o n s  

r e f l e c t  on ly the s y s t e m  c a p a c i t y  d e s c r i b e d  in the report. H o w e v e r ,  

as n o t e d  in the report, it w o u l d  be p o s s i b l e  to m e e t  p e r s o n  trip 

d e m a n d  b y  a d d i n g  m o r e  p a s s e n g e r  cars to the r a i l  o p t i o n s  even t h o u g h  

auto access w o u l d  s t i l l  b e  l i m i t e d  a n d  t h e r e f o r e  u s e r  c o n v e n i e n c e  

w o u l d  b e  lower. If -aximum d e m a n d  w e r e  m e t  b y  the r a i l  systems, 

direct cost p e r  t r i t> w o u l d  b e  s u b s t a n t i a l l y  l o w e r  t h a n  for t^e a u t o  

access options. S imilarl y, the r a i l  o p t i o n s  are l o w e r  in d i r e c t  cos t 

at any c o m p a r a b l e  d e m a n d  level. Th is is p a r t i c u l a r l y  i m p o r t a n t  s i n c e  

vo lumes lower thap. the m a x i m u m  w o u l d  u n d o u b t e d l y  p r e v a i l  for at l e a s t  

a n u m b e r  of years.

R e v e n u e  e s t i m a t e s  w e r e  also m a d e  for the r a i l  s y s t e m s  to p r o v i d e  

a c o m p a r i s o n  of p o t e n t i a l  n e t  p u b l i c  costs since that c o u l d  b e a r
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•' TABLE S-4 
COMPARISON MATRIX

HULL 1-A

ALTERNATIVE 

2 3

No
Change

Improved
Auto/

Passenger
Shuttle

Improved
Portage

Whittier
Shuttle

Improved
Rail

Passenger
Service

One-way 
Joint Use 
of Existing 
Tunnel

Widened 
Existing 
Tunnel, 
Two-way 

Joint Use

New
Vehicle
Tunnel

Portage 
Pass* 

h'f ghway

se Existing Tunnel X X • X X X

nlarge Existing Tunnel X

?»: Highway Tunnel X

r: Surface Highway X

ear Valley Road X X X X X X

ear Valley Parking S Facilities X X X

ourism/Recreation None Low • Low Low to 
Mcdi urn

Medium Medium 
to high

High High

Tiployment opportunities None Low Low Medium Low Medium High High

fiittier Area Development Hone Low Low Medium Low Medium High High

nvironmental Inract None Low Very Low l.cw Low lied i urn Medium High

ervice Level/Capacity Low Medium Medium Mod.i URl Medium High Very
High

Very
High

ummer Reliability High High High High Medium High Very
High

Very
High

inter Reliability Medium High High Higi. Low High High Very
Low

uimier Availability Medium High High High Medium High High High

inter Availability Very
Low

Medium Medium Medium Medium High High Very
Low

onvenience/Comfort Very
Low

Medium Medium Medium Medium High Very
High

Very
High

afety High Hi oh High High Medium Medium High M.edi um

robability of Funding N/A Medium Medium Medium Medium Low Low Low

onstruction/Imolementation Time N/A Short Very Short Short Medium Long Long Long

nnual Maintenance &
Operating Costs (thousands)

N/A $559 Initial 
SI 041 Exp.

$504 Initial 
$546 Exp.

$793 Init. 
$1500 Exp. $390 $440 $440 $270

onstruction/Capital 
Cost (millions)

N/A $20.0 Init. 
$24.2 Exp. $8.8

$21.9 Init. 
$26.0 Exp. $36.7 $64.3 $68.3 $47.8

S - 26



TAliLEi S-5 

ESTIMATED COST EFFECTIVENESS

Alt . 1 Alt. 1-A Alt. 2 Alt. 3 Alt. 4
Assumed Discount Rates 10% 15% 10% 15% 10% 15% 10% 15% 10% 15%

Annual Cap. Cost ($1000) 2,055 3,030 909 1,203 2,273 3,326 3,706 5,509 6,496 9,862

Annual 0/M Cost ($1000) 559 559 504 504 793 793 390 390 440 440

TOTAL ($1000) 2,614 3,589 1,413 1,707 3,066 4,119 4,096 5,899 6,936 10,302

Cap or Demand ( 1000) 756 756 432 432 576 576 2,727 2,727 2,727 2,727

Cost Per Trip $3.46 $4.75 $3.27 $3.95 $5.32 . $7.15 $1.50 $2.16 $.54 $3.78

Revenue/Trip^ $3.96 $3.96 $3.96 $3.96 $3.96 $3.96

Wet Cost/Trip $+0.50 $0.79 $+.69 $+.01 $1.36 $3.19 $1.50 $2.16 $2.54 $3.78

Revenue per trip based on passenger only revenue as generated in 1979.

Alt'; 6 
10% .,15%

4,875, ;7,197, »

270 270
• i •' ■x. *

. j .

5,145 7,467

2,727 ; 2,727 

$1.8$.' $2.74

Alt. 5 
10% 15%

6,894 10,254

440 440

7,334 10,794

2,727 2,727

$2.69 $3.96



ort f i n a ncing f e a s i b i l i t y . -Revenue p e r  p e r s o n  trip w a s  e s t i m a t e d  

based on a v e r a g e  per p a s s e n g e r  ( e x c l u d i n g  v e h i c l e  reven ue) d u r i n g  

1979. As -shown in the table, w h e n  p o t e n t i a l  r e v e n u e  is applied, 

thu. public cost w o u l d  be c o m p l e t e l y  c o v e r e d  for b o t h  A l t e r n a t i v e s  

1 and 1-A w h i l e  b e i n g  r e d u c e d  s i g n i f i c a n t l y  for A l t e r n a t i v e  No. 2. 

It w o u l d  be p o s s i b l e  to i m p o s e  tolls in the d i r e c t  a c c e s s  o p t i o n s  

as w e l l  a n d  t h e r e b y  r e d u c e  the p u b l i c  costs. Ho wever, that w o u l d  

eliminate one of the m o s t  s i g n i f i c a n t  b e n e f i t s  o f  t h o s e  systems.

mrcnary o f  F u n d i n g  O p p o r t u n i t i e s

The last step in e v a l u a t i n g  the v a r i o u s  o p t i o n s  w a s  to look a\ 
po t e n t i a l  f u n d i n g  sources. W h i l e  f u n d i n g  sources  a n d  m e c h a n i c  ..s 

are o b v i o u s l y  a p o l i c y  issue, it w a s  c o n s i d e r e d  a p p r o p r i a t e  to 

look at p o s s i b l e  e x i s t i n g  sources, b o t h  F e d e r a l  a n d  Sthte.

At the F e d e r a l  I W e l ,  the m o s t  l i k e l y  sources w e r e / c o n s i d e r e d  to 

be the U r b a n  M a s s  T r a n s i t  A d m i n i s t r a t i o n  (UMTA) -/Federal H i g h w a y s  

(FHWA) a n d  F e d e r a l  RatsLLway A d m i n i s t r a t i o n  (FRAO . O f  these, the 

U M T A  funds w e r e  c o n s i d e r e d  h i g h l y  u n l i k e l y / S i n c e  m o s t  are a p p l i­

cable to c o m m u n i t i e s  o v e r \ 5 0 , 000 population. T h a t  w o u l d  m e a n  

funding w o u l d  h a v e  to c o m e  t h r o u g h  t h e / M u n i c i p a l i t y  of A n c h o r a g e  

where o t h e r  t r ansit  p r o g r a m s  abe a ls fc u n d e r  c o n s i d e r a t i o n .  The  

U M T A  Sect ion 18 funds for rural ax(ea t r ansit a re r e l a t i v e l y  small 

and w o u l d  be i n a d e q u a t e  to c o v ^ r  tnT^ program.

FHWA funds are a l l o c a t e d  t c S the S t a t e  i X  a f o r m u l a  basis. F u n d s  

for the direct access options, p a r t i c u l a r l y  the n e w  t unne l and 

Po r t a g e  Pass H i g h w a y  w o u l d  u n d o u b t e d l y  come x r o m  the F e d e r a l - A i d  

Pr i m a r y  (FAP) monie^A W h i l e  the a l l o c a t i o n  o f N ^ h o s e  funds is a 

p o l i c y  issue, it .aid n o t  a p p e a r  p r o p e r  to count oh s u c h  funds for 

a p r o ject of tjaas m a g n i t u d e  g i v e n  the o t h e r  h i g h w a y ^ r o g r a m s  w i t h  

p o s s i b l e  h i g h e r  i m m e d i a t e  d e m a n d  levels

At the s^ate level, a c u r r e n t  supp ort p r o g r a m  is o p e r a t i o n a l  on 

the Vfaittier s h u ttle as p a r t  of the M a r i n e  H i g h w a y  System. 

In^andition, H R  11737 p e r m i t s  the State to d i v e r t  up to

of its a nnual FAP f u n d i n g  for c a pital i m p r o v e m e n t  a n d  operating

S-28



' « ^ A t  the W h i t t i e r  end, the c o n t a i n e r  could be u s e d a s ^ r

cTtcJr^S^l-Ocker or P lace<  ̂ o n  c ha ssij^J^-'-irfan s p o r t  the 

..-^-oea material to the*~^1rr«ul_^de^±.i'IrtftTon. T h e  m e t h o d  of hand- 

’i-g would d e p e n d -jipdrr^Chr’" size and w^gTTtr-of^the c o n t a i n e r  or 

^ ^ r t T T e r ' s ^ i d  the d i s t a n c e  to be moved. "* ^

Alternative No. 3 - O n e - w a y  J o i n t  Use of E x i s t i n g  T u n n e l

O p e r a t i o n a l l y ,  this a l t e r n a t i v e  is r e l a t i v e l y  s i m p l e  from the 

user's standpoint. H o w e v e r ,  a c t u a l  o p e r a t i o n  b e c o m e s  q u i t e  

complex because of the a b s o l u t e  m e a s u r e s  w h i c h  m u s t  be incor- 

i>or3 ted to p r e vent o p p o s i n g  t r aff ic from e n t e r i n g  the t unnel  

and to ensure p r i o r i t y  for f r e ight train opera t i o n .  T h i s  c o n­

trol may range from m a n u a l  o p e r a t i o n  of c r o s s i n g  g ates to t r a f­

fic actuated d e t e c t o r s  to d e t e c t  d i r e c t i o n a l  d e m a n d s  and a 

clear tunnel. In either event, the a c t u a l  c o n t r o l  c o u l d  be 

n m i l a r  and one m e t h o d  is shown in E x h i b i t  M. In this a p­

proach, a c r o s s i n g  gat e w o u l d  be i n s t a l l e d  on the r i g h t  hand  

roadway to stop traffic prior to e n t e r i n g  the o n e - w a y  s e g m e n t  

leading to the tunne l p o rtal. These g a t e s  w o u l d  be l o w e r e d  at 

alternating ends and r e m a i n  lowered u n t i l  the o p p o s i n g  t r af fic  

had cleared the tunnel.

Traffic would be c h a n n e l i z e d  for some d i s t a n c e  ahead of the 

sate by a m edia n barrier to insure a g a i n s t  b y - p a s s i n g  the g a t e  

prior to a clear tunnel signal. D u r i n g  p e riod s of high traffic  

voiome, the s ystem c o u l d  o p e r a t e  w i t h  f ixed c y c l e  lengths  

allowing traffic in a l t e r n a t i n g  d i r e c t i o n s  for set p e r iods
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de-oending on the _b a l a n c e  of d i r e c t i o n a l  volume. In l o w  traffic: 

d e r i d a s , t h e - s y s t e m  c o u l d  be o p e r a t e d  on d e mand  and r e s t  o n  the 

c l o s e d  or stop positi on.

Because of the l e n g t h  of the tunnel, two full time " g a t e  

keepers" w ou ld be r e q u i r e d  t o g e t h e r  w i t h  a m e t h o d  of m o n i t o r i n g  

the tunnel. C l o s e d  c i r c u i t  t e l e v i s i o n  m o n i t o r i n g  c o u l d  be used 

to insure a clear t u n n e l  p r i o r  to o p e n i n g  the g a t e  to o p p o s i n g  

traffic and to spo t a n y  d i s a b l e d  v e h i c l e  in the tunnel. An 

alternative to c l o s e d  c i r c u i t  t e l e v i s i o n  could be d i r e c t i o n a l  

’ct.p de tectors at each end of the tunnel with an a c c u m u l a t o r  in 

the signal c o n t r o l l e r  w h i c h  w o u l d  "count" altering t r a f f i c  and 

prevent opening the o p p o s i n g  g a t e  u n t i l  the same n umbe r had 

been c o unted  out.

Emergency phones w o u l d  have to be .nstalled at i n t e r v a l s  of 

about 1/4 to 1/2 m i l e  in the t u n n e l  to be used in the e v e n t  of 

breakdowns in the tunnel. T h e  s i g n a l  s y stem would a l s o  have to 

be interco nnected w i t h  the rail s y s t e m  so that p r e s e n c e  of a 

train in either d i r e c t i o n  w o u l d  o v e r - r i d e  the s i g n a l s  and c l o s e  

both gates. Any f a i l u r e  of the c o n t r o l  gates or d e t e c t i o n  of a 

vehicle in the tunnel w o u l d  c a u s e  a red track signal, s t o p p i n g  

the train until it c o u l d  be d e t e r m i n e d  that the track was clear.

Tow v e h i c l e s  would be s t a t i o n e d  at each end of the tunnel in 

the event of a b r e a k d o w n  and w o u l d  be o p e r a t e d  by the "gate 

weepers". A c cess f r o m  eith er end is n e c e ssar y to i nsur e that 

the tow v e hi cle c a n  r e a c h  a ny d i s a b l e d  vehicle. In a d d i t i o n ,



-oecial fire p r o t e c t i o n  e q u i p m e n t  w o u l d  be r e q u i r e d  at e a c h ' e n d  

n“ the event of a v e h i c l e  f i r e  in the tunnel. F i r e  f i g h t i n g  in 

this alternative p r e s e n t s  a v e r y  d i f f i c u l t  and p o t e n t i a l l y  

hazardous c o n d i t i o n  b e c a u s e  of the r e s t r i c t e d  a c c e s s  for e m e r­

gency equipment and the p r o b a b i l i t y  of toxic f u m e s  f r o m  b u r n i n g  

plastics and other m a t e r i a l s .

The possibility o f  f ir es p r e s e n t s  a s e r ious p r o b l e m  in any 

tunnel, but in this s i n g l e  lane a l t e r n a t i v e ,  it w o u l d  be p a r t i­

cularly serious b e c a u s e  any f o l l o w i n g  v e h i c l e s  w o u l d  be t r a p p e d  

in the tunnel. T h e  high p r o b a b i l i t y  of t r a i l e r e d  v e h i c l e s  

would even p r e clude r e v e r s i n g  the t r a f f i c  in this c o n f i n e d  

space.

Fire is also a major c o n s i d e r a t i o n  in the d ^ : i g n  of the v e n t i­

lation system in a d d i t i o n  to r e m o v a l  of c a r b o n  m o n o x i d e  a n d  

other air po llutants. In this case, the o v e r a l l  h e i g h t  of the 

existing tuniel is i n a d e q u a t e  to i n s t a l l  the n e c e s s a r y  p l e n u m  

for ven tilation and s til l p r o v i d e  a d e q u a t e  c l e a r a n c e  for r a i l  

traffic. Therefore; c o n s i d e r a b l e  rock r e m o v a l  at the top of  

the tunnel would be n e c e s s a r y  to c r e a t e  an a d e q u a t e  p l e n u m  

space. W i t h o u t  a d e q u a t e  v e n t i l a t i o n ,  the p o s s i b i l i t y  w o u l d  

exist that c arb on m o n o x i d e  l e v e l s  c o u l d  buil d u p  to the p o i n t  

where the tunnel w o u l d  r e q u i r e  c l o s u r e  to all t r a f f i c ,  i n c l u d­

ing rail, until the p o l l u t a n t s  had dissi p a t e d .



at t-prnative No. 4 - W i d e n e d  E x i s t i n g  T u n n e l ,  T w o - w a y  J o i n t  Use

In this a l terna tive, the e x i s t i n g  t u n n e l  w o u l d  be w i d e n e d  to 

permit two t r a f f i c  lanes. T h e  rail lin e w o u l d  be p l a c e d  in one 

traffic lane for j o i n t  use of the tunnel. O p e r a t i o n a l l y ,  this 

alternat ive is m u c h  s i m p l e r  than the o n e - w a y  tunnel s i n c e  the 

o n l y  t r a f f i c  c o n t r o l  r e q u i r e m e n t s  w o u l d  be to s t o p  m o t o r  

vehicle traffic to p e r m i t  p a s s a g e  of rail traffic.

In concept, the t r a f f i c  c o n t r o l  l a y o u t  w o u l d  be s i mil ar to tha t 

for the o n e - w a y  a l t e r n a t i v e  in that  rail c r o s s i n g  gates w o u l d  

be re quired on each  r o a d w a y  a h e a d  o f  the p o r t a l .  T r a i n  d e t e c­

tion would also  be n e c e s s a r y  to lower the c r o s s i n g  g a t e s  in 

advance so that a d e q u a t e  time is a v a i l a b l e  t o  clear the t unnel 

before the train  arr ives. A t u n n e l  m o n i t o r i n g  s y s t e m  w o u l d  

a] so be n e c e s s a r y  to i n s u r e  a clea r t u n n e l  p r i o r  to train entry.

M o n i t o r i n g  c ould be by c l o s e d  c i r c u i t  t e l e v i s i o n  or a s e r i e s  of 

loop d e t e c t o r s  in the r o a d w a y s  to d e t e c t  the p r e s e n c e  of any 

vehicle. T e l e v i s i o n  m o n i t o r i n g  w i l l  r e q u i r e  s u r v e i l l a n c e ,  at 

least w h e n  a t r a i n  is s c h e d u l e d ,  s o  that a red t ra ck s i g n a l  

could be i n i t i a t e d  in the e v e n t  of a v e h i c l e  in the tunnel; 

loop d e t e c t o r s  c o u l d  be tied d i r e c t l y  to the train s i g n a l  

system.

In this a l t ernative, e m e r g e n c y  v e h i c l e s  such as fire trucks and 

tow e q u i p m e n t  w o u l d  not have to be c o n t i n u o u s l y  s t a t i o n e d  at 

the tunnel p o r t a l s  sinc e a s t a l l e d  v e h i c l e  w i l l  not c o m p l e t e l y



»^oc& the.tunnel. H o w e v e r ,  e m e r g e n c y  v e h i c l e s  wo uld be n e c e s­

s a r y '  i-h Whittier or Bear V a l l e y  to r e sp ond to any e m e r g e n c y  

situation in the tunnel.

V e h i c l e  T u n n e l  and A l t e r n a t i v e  No. 6

bortage Pass Highway

In t h e s e V a l t e r n a t i v e s , s t a n d a r d  h i g h w a y  o p e r a t i o n s  a r e / a l l  t hat 

is requirecK^since there are no p h y s i c a l  c o n f l i c t s  b e t w e e n  t r a i n  

and auto traffic. E m e r g e n c y  p r o c e d u r e s  in the t j/n n e l w o u l d  be 

similar to A l t e r n a t i v e  No. 4 in Vhat e m e r g e n c e / p h o n e s  w o u l d  be 

necessary together \ w i t h  the a v a i l a b i l i t y  y r  e m e r g e n c y  e q u i p­

ment.. probably, in Whirfcler.

With respect to the P o r t a g e  P a s s /  H ighway, s t a n d a r d  t r a f f i c  

advisories dealing w i t h  c l i m a / c o n d i t i o n s  such as high w i n d s ,  

snow or avalanche d an ger woula necessary. W i n d  a d v i s o r i e s  

could be extremely i m p o r t a n t / s i n c e  cvamt ? r s , boat trailers, etc. 

are likely to make up ar s i g n i f i c a n t X p e r c e n t a g e  of the d a i l y  

traffic. During win'cej/months, snow r e m o ^ e a l  w o u l d  be a m a j o r  

operational problem,

3. Capacit y

In P h a s ^ / i i ,  a p o t e n t i a l  p e a k  day d e m and v o lume  was N^ s t i m a t e d  

s a s e d / o n  potential h o ldi ng c a p a c i t y  in the W h i t t i e r  area. It 

also stated that d e m a n d  was u n c o n s t r a i n e d  by a c c e s s  litait- 

tions and that no m a r k e t  a n a l y s i s  had been done to c o n f i r m



■ syst e m  c a n  r e a d i l y  a p p r o a c h  the total pot 

-cmand vo T tim e ^ in  terms of t otal p e r s o n  t r i p s ^ ^ r f a n d  w h e n  the 

•jotencial d e v e l o p m e n C ^ q ^ ^ i t t i e ^ i f l r ^ r e a c h e d .  However, as in 

A l t e r n a t i v e  1 ,  v e h i c ] ^ i ^ r ^ i t y ^ v ^ h e  s h uttle is l i m i t e d  and 

would requir^-tTTat W h i t t i e r  r e s i d e n t s  a n d  iT&jpc^ d e m a n d s  b e

This alterna tive r e l i e s  s o l e l y  on h i g h w a y  access. S h u t t l e  o p e r­

ations w o u l d  be d i s c o n t i n u e d .  In that c i r c u m s t a n c e ,  the o n l y  

capacity limit is the a b i l i t y  o f  the s i n g l e  lan e tunnel to pass 

traffic in a l t e r n a t i n g  d i r e c t i o n s  plus a n y  r e d u c t i o n s  due to 

rail freight operations. U n d e r  p r e s e n t  cond it i o n s ,  r a i l  f r e i g h t  

volume is so light that it c o u l d  be e s s e n t i a l l y  d i s r e g a r d e d .  

However, it is p o s s i b l e  that r a i l  t r a ffic c o u l d  i n c r e a s e  at 

some point in the f uture to a n  e x t e n t  that w o u l d  a d v e r s e l y  i m­

pact vehicle capacity. T h a u  p o s s i b i l i t y ,  g i v e n  the p r e s e n t  

demand p r o j e c t i o n s  d e f i n e d  in P h a s e  II, p r e s e n t s  a d e g r e e  of 

uncertainty and any a t t e m p t  to q u a n t i f y  it w o u l d  be c o n j e c t u r e  

at best. Therefore, for this a n a l y s i s  it w i l l  be d i s r e g a r d e d .

In d e f ining  the c a p a c i t y  of the s ingl e lane tunnel some a s s u m p­

tions are necessary. Firstly, d a i l y  v o l u m e  w i l l  be a s s u m e d  50% 

in each d i r e c t i o n  over the c o u r s e  of a day. In this case, it 

wi.LL be a s s u m e d  that the d i r e c t i o n  m e r e l y  r e v e r s e s  f r o m  m o r n ­

ing to e v e n i n g  periods and c a p a c i t y  w i l l  be d e f i n e d  on a d a i l y  

b a s i s .

Alternate No. 3. - O n e - W a y  J o i n t  U s e  E x i s t i n g  T u n n e l
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Secondly, even w i t h  a 50% split, c o n s i d e r a b l e  d e l a y  time w i l l  

b« ex perienced w a i t i n g  for the last v e h i c l e  t h r o u g h  o n e  set of 

cates to clear the 2.5 m i l e  tunnel. For e s t i m a t i n g  purposes, a 

u n i f o r m  speed of 25 mph w i l l  be a s s u m e d  for d e t e r m i n i n g  the 

clearance time.

Lastly, it will be a s s u m e d  that the d i s p e r s i o n  of traffic in 

Whittier w i l l  be such as to not c a u s e  a b a c k u p  in the e a s t b o u u d  

direction. G i v e n  the c o n f i n e d  space in the W h i t t i e r  area and 

the probable c o n g e s t i o n  l evels if and w h e n  full d e v e l o p m e n t  

occurs, and the o n l y  a c c e s s  is via highway, this a s s u m p t i o n  m a y  

be optimistic.

In order to e s t i m a t e  a c a p a c i t y  for the tunnel o p e r a t i o n ,  it is 

first neces s a r y  to d e t e r m i n e  the a v e r a g e  d a i l y  v o l u m e  at some 

level of ser vice for a t w o -lane roadway. The p eak hour v olu me  

of a two-lane h i g h w a y  a t  l e v e l  s e r v i c e  D (volume a p p r o a c h i n g  

unstable flow or capac i t y )  is 1,8UG v e h i c l e s  per hour. S i m i­

larly, at the 30th h i g h e s t  hour, w h i c h  is a normal d e s i g n  v a l u e  

for the rural h ighways, peak hour traffic r e p r e s e n t s  about 15% 

of ADT. T h e r e f o r e ,  t r a n s l a t i n g  these v a l u e s  to an a v e r a g e  

daily c a p acity at level s e r v i c e  D p r o d u c e s  c a p a c i t y  of about

12,000 v e h i c l e s  per day, or 6 ,000 per lane. This a s s u m e s  that 

each lane is a v a i l a b l e  100% of the time.

In terms of the o n e - w a y  tunnel, this c o n d i t i o n  is not a v a i l a b l e  

since time m u s t  be s h ared by d i r e c t i o n  plus c l e a r a n c e .
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f~»"£irariae’ time, a s s u m i n g  a 25 mpti a v e r a g e  s p eed over the 2.5 

- h e  ■ length would r e quir e 6 m i n u t e s  for each c h a n g e  of d i r e c­

t i o n .  Assuming two c y cles per hour to a llow e q u a l  time to e a c h  

d i r e c t i o n  will result in 24 m i n u t e s  total c l e a r a n c e  time, o r  40% 

o f  each hour, l e aving 60% for travel or 30% in eac h d i r e c t i o n .  

With one cycle per hour, c l e a r a n c e  time is r e d u c e d  to 12 m i n­

utes, or 20%, l e a ving 40% a v a i l a b l e  in e a c h  d i r e c t i o n .  T h u s  

with- two cycles per hour, the p r a c t i c a l  c a p a c i t y  of the tunnel  

would be about 30% of 6,000 or a b o u t  1,800 c a r s  per d a y  e a c h  

way. This would p r o d u c e  a w a i t  time for the f i r s t  v e h i c l e  in 

the queue of 15 m i n u t e s ,  a s s u m i n g  that v e h i c l e  was s t o p p e d  by 

the change in direction.
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With one cycle per hour, p r a c t i c a l  d a i l y  c a p a c i t y  w o u l d  teach

2, 400 vehicles but the w a i t i n g  time for the f i r s t  v e h i c l e  in 

line would be 30 m i n utes .

Thus, this a l t e r n a t i v e  could meet the p o t e n t i a l  v e h i c u l a r  d emand  

at full d e v e l o p m e n t  if the o p e r a t i o n  a v e r a g e d  one c y c l e  per 

hour. However, at these levels, there is l ikely to be a c o n­

stant queue at each end of the tunnel even a s s u m i n g  r a n d o m

arrivals. D e l a y s  d u r i n g  peak d e m a n d  p e r iods are l i k e l y  to be in 

excess of the one c y c l e  (30 minutes) wait. E^en at m u c h  lower 

daily volumes, q u e u e s  are likely to d e v e l o p  d u r i n g  peak d e m a n d



  £- e h i c l e  f a i l u r e  o c c urs, t r a f f i c  b a c k u p  in

both direc t i o n s  e v e n  a t  l o w  v o l u m e s  is a l m o s t  c e r tain;  and  

resulting de lays c o u l d  be e x c e s s i v e  b e f o r e  n o r m a l  o p e r a t i o n s  

a r e  r e s u m e d .

A l t e r n a t i v e  No. 4 - W i d e n e d  E x i s t i n g  T u n n e l  and A l t e r n a t i v e

So. 5 - N ew H i g h w a y  - T u n n e l

These a l te rnatives can b<"> e x p e c t e d  to o p e r a t e  e s s e n t i a l l y  as 

two-lane highways w i t h  a v e r a g e  d a i l y  t r a f f i c  c a p a c i t i e s  in the

12,000 vehicle range. Under t h e s e  c o n d i t i o n s ,  e i t h e r  could 

easily m e e t  the p o t e n t i a l  d e m a n d  for v e h i c l e  a c ces s. E v e n  

though occasi o n a l  d e l a y s  c o u l d  o c c u r  due to t r a i n / v e h i c l e  c o n­

flicts in A l t e r n a t i v e  No. 5, a d e q u a t e  c a p a c i t y  s h o u l d  s t i l l  

exist unless f r e i g h t  v o l u m e  grows treme n d o u s l y .
I

s7VJj:ernative No. 6 - P o r t a g e  P a s s  H i g h w a y

During p e a k vd q m a n d  s ummer m o n ths, this a l t e r n a t j ^ ^ w o u l d  have 

adequate c a p a c i t y \ ^  e a s i l y  m e e t  the xxdliential v e h i c u l a r  

demand. S o m e  d e l a y s  sfn&^ld be e x p e c t e d  due to h i g h  w i n d s  

through the pass; and under ex^jf^me c o n d i t i o n s ,  some  p e r i o d s  of 

total c l osu re c o u l d  occur.

During w i n t ^ s ^ m o n t h s , howe ver, c l o s u r e  due to shojjfall, d r i f t­

ing sp#w and a v a l a n c h e s  s h o u l d  be e x p e c t e d  q u i t e  freque n t l y ,  

^ o w e v e r , d u r i n g  this time, d e m a n d  will be s u b s t a n t i a l l y  low?



a s #  ' w i t h  t h e  e x c e p t i o n  o f  e m e r g e n c i e s ,  t r a v e l  c o u l d  b e  p o s j ;  

c o r . e a ^ o r  s o m e  d a y s .  U n d e r  c e r t a i n  c o n d i t i o n s ,  s u c h  a s  a ^ m a g o r  

a v a l a n c h e / H b e  p o s s i b i l i t y  e x i s t s  t h a t  l o n g  r o a d  c l ^ u r e s  w o u l d  

r e s u l t .  A s s u m i f r g s t h a t  l o c a l  s u p p o r t  s e r v i c e s  ^ r f c h  a s  s h o p p i n g ,  

r o u t i n e  m e d i c a l  n e e d ^ s a n d  t h e  l i k e  w o u L z t ^  d e v e l o p  a l o n g  w i t h  

g e n e r a l  c o m m u n i t y  d e v e l o p m e n t ,  e v e p ^ l o n g  c l o s u r e s  m i g h t  b e  

' t o l e r a b l e .

Table VI p r o v i d e s  a .erbmparison of the p r o t e c t e d  s y s t e m  c a p a­

cities for each a l t e r n a t i v e  w i t h  the c u r r e n t  (l^Stg) and p o t e n­

tial f u t u r ^  d e m ands. As i n d i c a t e d ,  any of the a l b & r n a t i v e s  

p r o v i d a ^  s u b s t a n t i a l  g r o w t h  c a p a c i t y  c o m p a r e d  to c u r r e n t  

Jserved demand.

C. Service and C o n v e n i e n c e

In general, the h i g h e s t  level of c o n v e n i e n t  t r a n s p o r t a t i o n  . in 

modern A m e r i c a  is r e p - e s e n t e d  by the private a u t o m o b i l e .  The 

auto r epres ents f r e e d o m  of m o v e m e n t  w i t h o u t  b e i n g  tied to a 

schedule, can c a r r y  p a s s e n g e r s  and i n c i d e n t a l  b a g g age, and can 

go essent i a l l y  door to door. U n d e r  those c o n d i t i o n s ,  it woul d  

seem clear that any a l t e r n a t i v e  o f f e r i n g  u n r e s t r i c t e d  usv* of 

private t r a n s p o r t a t i o n  s h o u l d  rank high. However, f a c t o r s  such 

as congesti on, t r a f f i c  d e l a y s ,  p a r k i n g  pr oblems, and lately,  

gasoline s h o r t a g e s  tend to reduce the c o n v e n i e n c e  of the 

private auto.
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TABLE V I

SYSTEM C A P A C I T Y  VS. C U R R E N T  A N D  P O T E N T I A L  D E M A N D  
(TWO-WAY P E R S O N  TRIPS)

A L T E R N A T IV E C U R R E N T  
V O L U M E 1

1. W H I T ./ B .V .  S h u t t l e  S u m m e r 3 673
W i n t e r 4 64

1-a .WHIT./PORT. S h u t t l e

2. Improved Rail

3. Single Lane 
Joint Use

4. Enlarged T u n n e l  
Joint Use

P O T E N T I A L
D E M A N D 2

17,140

S Y S T E M  C A P A C I T Y

5. Highway T u n n e l

I N I T I A L E X P A N D E D

3 3 6 0 5 6 2 4 0 5

1 9 2 0 5 2 8 80 5

2 5 6 0 5 4 8 0 0 5

9 600^ 9 6 0 0 6
P o t e n t i a l P o t e n t i a l
D e m a n d D e m a n d

E x c e e d s 7 E x c e e d s 7
P o t e n t i a l P o t e n t i a l
D e m a n d D e m a n d

E x c e e d s E x c e e d s
P o t e n t i a l P o t e n t i a l
D e m a n d D e m a n d

6
7

v e h i c l e  driver, 
d a y  d e m a n d  at full  

s i d e  of p a s s a g e  c a n a l  (see

Based on calen d a r  1979 d e m a n d  - includes 
Reflects u n c o n s t r a i n e d  a v e r a g e  p e a k  
de v e l o p m e n t  o f  W h i t t i e r  and s o u t h  
Table I I ) .
Average dai ly in p e a k  month.
Seven month d a i l y  a v e r a g e  (excludes 
Capacit y based o n  80% load factor 
c o nsi st d e s c r i b e d  a n d  s h o w n  in 
c a p a c i t y  on A l t e r n a t i v e s  1 & 2 can 
demand by a d d i n g  p a s s e n g e r  c o a c h e s  
is limited by s c h e d u l e  (see t e x t ) .
As sumes a v e r a g e  of 2 p e r s o n s / v e h i c l e  - 
discussion.
Two-lan e h i g h w a y  c a p a c i t y  is about 12,000 v e h . / c i a y  -  p o t e n t i a l .

M a y  t h r o u g h  S e p t . ) .  
at s ummer s c h e d u l e  and 
d i a g r a m s  - p a s s e n g e r  
be e x p a n d e d  to m e e t  p o t e n t i a l  
to t r a i n s  - v e h i c l e  c a p a c i t y

train 
tr ip

see text for c a p a c i t y
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‘vi.'of these factors are m o r e  or less p r e s e n t  in t h e : W h i t t i e r  

■ «•: n a t i o n  and als o v a r y  a c c o r d i n g  t o  r e s i d e n c e  l o c a t i o n  and'

trip purpose. ?or a W h i t t i e r  r e s i d e n t  g o i n g  into A n c h o r a g e  to 

shop, visit friends, c o n d u c t  b u s i n e s s ,  etc. an a u t o  b e c o m e s  

quite important.

However, for a n o n - r e s i d e n t  v i s i t i n g  W h i t t i e r  to use his boat 

or condominium, g o  f i s h i n g  o r  hiking, or just to s i g h t s e e ,  an 

auto is much less i m p o r t a n t  b e c a u s e  the a r e a  is g e n e r e a l l y  of 

walking scale, p r o v i d i n g  that  a c o n v e n i e n t  m e a n s  is a v a i l a b l e  

to transport b a g g a g e  and equipme nt. In a d d i t i o n ,  u n r e s t r i c t e d  

auto access to W h i t t i e r ,  if m u c h  d e v e l o p m e n t  a c t u a l l y  o c cu rs, 

would produce e x t r e m e  t r a f f i c  c o n g e s t i o n  and p a r k i n g  p r o b l e m s  

which by th emse l v e s  w o u l d  r e d u c e  the c o n v e n i e n c e  and also the 

desirability of the area as a r e c r e a t i o n  area.

All of these factors and c o n d i t i o n s  s h o u l d  be kept in m i n d  w h e n  

considering s e r v i c e  and c o n v e n i e n c e  of the v a r i o u s  a l t e r­

natives. T here is n o  d o u b t  t h a t  the e x s t i n g  s y s t e m  is i n c o n­

venient and does not p r o v i d e  a high level of service, p a r t i­

cularly for W h i t t i e r  r e s i d e n t s  w h o  c a n n o t  leave ancl r e t u r n  the 

same day. A M  a l t e r n a t i v e s  s o l v e  that p r o b l e m  and improv e 

service freq uencies. O t h e r  f a c t o r s  w i l l  be d e s c r i b e d  for each 

alternative.



uld occur prior to a r r i v a l  of the s h u t t l e  t r a i n  for t

Improved m e t b o d > s £ o  t r a n s p o r t  g e a r  and baggajp/'could p o s s i b l y  

be p rovided thou gh J S ^ o f  w h e e l e d  l o o k e p ^ m u o h  l i k e  a h a n d  

cart) w h i c h  could be l o a d ^ n t o  t h e ^ i i n  and then w h e e l e d  to 

dock or condo m i n i u m .  S u c h  i m p r ^ ^ n t s  w o u l d  m a k e  n o n - a u t o  u s e  

by n o n - residents m u c h  m o r e j * 5 n v e n i e n t  tllao at present.

Also for W h i t t i e p ^ r e s i d e n t s , both p e r m a n e n t  and s e ^ & q n a l ,  t h e s e  

a l t e r n a t i v e ^ w i l l  tend to reduce the n u m b e r  of v e h i c l e s  in 

W h i t t i p ^ a n d  t h e r e f o r e  m i n i m i z e  t r a f f i c  and p a r k i n g  p r o b l e m s  'ah 

t>£ confined area available.

A lternative No. 3 - O n e - w a y  J o i n t  Use E x i s t i n g  T u n n e l

This alte rnative, w h i l e  a p p e a r i n g  to o ffer the a d v a n t a g e s  

inherent in the use of p r i v a t e  v e h i c l e s ,  a c t u a l l y  has a hi jti 

level of i n c o n v e n i e n c e  b u i l t  into it. As d e s c r i b e d  in the 

preceding o p e r a t i o n s  and c a p a c i t y  d i s c u s s i o n s ,  long d e l a y s  

would occur under all but the l i g h t e s t  v o l u m e  c o n d i t i o n s .

A t  the p r e s e n t  level of use, p a r t i c u l a r l y  in w i n t e r  m o n t h s ,  

these delays w o u l d  u n d o u b t e d l y  be tolerable. H o w e v e r ,  as d e v e­

lopment and g r o w t h  in W h i t t i e r  o c c u r s ,  this d e l a y  a t  e it her end 

would r a p i d l y  increase. In s ummer m o n t h s  even at p r e s e n t

levels of use w h e r e  s o m e  600 p e r s o n s  and o v e r  100 v e h i c l e s  use 

the shutt le on an a v e r a g e  day in the peak months, d e l a y s  c ould
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b e  expected d u r i n g  p e a k  d e m a n d  periods. At f u t u r e  d e v e l o p m e n t  

l e v e l s ,  a c o n t i n u o u s  q u e u e  of cars, c a m p e r s ,  a nd b u s e s  s h o u l d  

b e  expected and d elays w o u l d  be long.

In addition, this a l t e r n a t i v e  p r o d u c e s  t h e  l o w e s t  s a f e t y  p o t e n­

tial of all a l t e r n a t i v e s .  As d e s c r i b e d  in the o p e r a t i o n s  d i s­

cussion, an a c c i d e n t  o r  v e h i c l e  fire in the t u n n e l  c o u l d  be 

disasterous g i v e n  the s e v e r e  access l i m i t a t i o n s  for e m e r g e n c y  

v e h i c l e s .

Alterna tives No. 4 and No. 5 - W i d e n e d  E x i s t i n g  T u n n e l  -

Two-way Joint Use, and N e w  T w o - w a y  H i g h w a y  T u n n e l

These a l t e r n a t i v e s  are a p p r o x i m a t e l y  e q u a l  in ter ms of c o n v e n i­

ence and s e t v i c e  in t h a t  t h e y  bo th o f f e r  e s s e n t i a l l y  u n r e­

stricted access for p r i v a t e  vehicles. T h e r e  are s m a l l  d i f f e r­

ences in 4 and 5 b e c a u s e  of the p o s s i b i l t y  of d e l a y s  a s s o c i a t e d  

with the rail f r eight o p e r a t i o n s .  H o w e v e r ,  at p r e s e n t  l e v e l s  

of rail freight s e r v i c e ,  this s hould not be a s e r i o u s  c o n s i­

deration. In the ev ent of a major i n c r e a s e  in r a i l  traffic, 

such as m i g h t  o c c u r  if W h i t t i e r  were to b e c o m e  a m a j o r  d e p o t  

for bulk c a r g o  such as coal, the joint tunnel w o u l d  be s e r i­

ously impacted. If that s h o u l d  o cc ur, the s i n g l e  lane (Alter­

native No. 3) w o u l d  b e c o m e  unworkable.

These highway  a l t e r n a t  '.ves, w h i l e  o f f e r i n g  e s s e n t i a l l y  u n r e­

stricted access, can be e x p e c t e d  to p r o d u c e  the g r e a t e s t  d e v e­

lopment p r e s s u r e s  in W h i t t i e r .  T h e r e f o r e ,  they w i l l  a l s o



produce the h i g h e s t  l e v e l  of t r affi c c o n g e s t i o n  and p a r k i n g  

problems in W h i t t i e r  b e c a u s e  there w o u l d  be n o  real a l t e r n a t i v e  

to use of the p r i v a t e  v e h i c l e  to t r a v e l  into and out of 

Whittier for r e s i d e n t s  and v i s i t o r s  alike-.

ternative No. 6 - P o r t a g e  P a s s  H i g h w a y

This a l t ernativ e, w h i l e  o f f e r i n g  v e h i c l e  a c c e s s ,  has soprfe s i g­

nificant d e l a y  pr obl e m s ,  p a r t i c u l a r l y  d u r i n g  w i n t e r  m o n t h s .  In 

addition, thi\s a l t e r n a t i v e  p r e s e n t s  s o m e  dangeroj/s c o n d i t i o n s  

due to the p o t e n t i a l  for high wind s and the s t e ^ p  g r a d e s  (up to 

9 7.) n e c e s s a r y  t o \ d r o p  into W h i t t i e r  f r o m /  the pass. T h e s e  

grades, c o u p l e d  w i t h N s h a r p  c u r v e s  r e q u i / e d  by the t o p o g r a p h y  

would p r oduce d a n g e r o u s  d r i v i n g  c o n d i t i o n s ,  p a r t i c u l a r l y  d u r i n g  

winter months.

In addition, this a l t e r n a t i v e  shares the p r o b l e m s  i n h e r e n t  in 

unlin. ted v e h i c l e  a c c e s s  J/O W h i t t i e r  N^hat w o u l d  p r o d u c e  t r a f f i c  

and parking problems.

Overall, from a /  c o n v e n i e n c e  and s e r v i c e  s t a n d p o i n t  a n d  d i s­

counting the i n t e r n a l  t r a f f i c  and p a r k i n g  problehvs, A l t e r n a t i v e  

N°. 5 p r o v i d e s  the h i g h e s t  l e v e l s  of i m p r o v e m e n t ,  o ^ o s e l y  f o l­

lowed n o .  4 .  A l t e r n a t i v e s  1 and 2 w o u l d  rank n e x t ^ t  a b o u t

squ^! levels and A l t e r n a t i v e s  3 and 6 w o u l d  rank l a s t  cHie to 

ccessive d e l a y s  and p o t e n t i a l  w inter  c l o s u r e .



D. •O p e r a t i n g  C o s t s .

.'•e-pari s o n  of these a l t e r n a t i v e s  on t h e  basis of o p e r a t i n g  cost  

n o s e s  some i n c o n s i s t e n c i e s .  In the r a i l  s h u t t l e  and p a s s e n g e r  

alternatives, o p e r a t i n g  and m a i n t e n a n c e  cost s are b o r n e  by an 

agency that must r e cover  those costs in some m a n ner, u s u a l l y  

t h r o u g h  fares and s u b sidy. In the h i g h w a y  a l t e r n a t i v e s ,  the 

major o p e r a t i o n  costs, i.e. v e h i c l e  o p e r a t i o n ,  are b orne by the 

private individua l w h i l e  f a c i l i t y  m a i n t e n a n c e  is paid by the 

State. T h u s  the p e r c e p t i o n  of o p e r a t i o n  and m a i n t e n a n c e  c o s t s  

is different for the d i f f e r e n t  modes.

Even t hough full o p e r a t i n g  and m a i n t e n a n c e  c o s t s  for an a u t o­

mobile are now in e x ces s of 30 cen ts per mile, the  a v e r a g e  

motorist p e r c e i v e s  o n l y  his " o u t - o f - p o c k e t "  c o s t s  for gas, oil, 

and parking. P u b l i c  s y s t e m s  such as r a i l  and bus systems, o n  

the other hand, i d e n t i f y  all costs. T h e r e f o r e  to be d i r e c t l y  

comparable, total v e h i c l e  m i l e s  by all m o d e s  under each a l t e r­

native s h o u l d  be i d e n t i f i e d  and c osted o u t .

However, v e h i c l e  m i l e s  t r a v e l e d  by p r i v a t e  v e h i c l e s  are d i f f i­

cult to d e t e r m i n e  w i t h o u t  full s y n t h e s i s  of the total s y s t e m  

alternatives w h i c h  was w e l l  b eyond the scope of this study. 

Tnerefore, for the p u r p o s e s  of this c o m p a r i s o n ,  all c o s t s  are 

identified for the rail s y s t e m s  since t h e y  will r e quire fundin g 

from some source.  For the h i g h way s y s tems, o n l y  the o p e r a t i n g  

and m a i n t e n a n c e  costs a s s o c i a t e d  with the f a c i l i t y  itself, the 

public c o sts, are i d entified. However, t h i s  " i n c o m p a r a b i l i t y "



of the o p e r a t i n g  and m a i n t e n a n c e  costs s h o u l d  be kept in m i n d  

^'r'iSn 'considering the a l t e r n a t i v e s .  '

t e m a t e  No. 1. - I m p r o v e d  A u t o / P a s s e n g e r  S h u t t l e

Two c o n d i t i o n s  are d e v e l o p e d  for this a l t e r n a t i v e :  an i r / t i a l

cost a n d \ a  cost for the f u t u r e  high l e v e l  or e x p a n d e d / s e r v i c e

day. All u K i t  c o s t s  for l abor, fuel, etc. are b a s e d / o n  c u r r e n t

conditions f o r \ t h e  A l a s k a  R a i l r o a d  o p e r a t i o n s .  Q f e w  c o s t s  for 

the rail o p e r a t i d n s  are b a s e d  o n  c u r r e n t  w a g e / r a t e s  a n d  o p e r­

ating a g r e e m e n t s  w n ^ c h  set a s t a n d a r d  d a ^ /  For th ose o p e r­

ations b a s e d  in W h i t t i e r ,  a p r e m i u m  of / 0 %  has been a p p l i e d .  

In addition, a four p e r s o n  c r e w  has # e e n  a s s u m e d  r a t h e r  than 

the c u rrent five e v e n  t h ough^ this w v l l  r e q u i r e  c h a n g e s  in c u r­

rent work rules. It a l s o  assufhes/that the rail o p e r a t i o n  w o u l d  

continue u n d e r  the F e d e r a l  o w / e r ^ h i p  a n d  t h e r e f o r e  be e x e m p t  

from State m i n i m u m  c r e w  latfs. W h e r e  o n e  c r e w  . o p e r a t e s  m o r e

than a s t a n d a r d  d a y  eithe'fc in m i l e s  o \  h o u r s  w o r k e d ,  o v e r t i m e  

(or mileage) rat es w e / e  used. In e s t i m a t i n g  these o p e r a t i n g

costs, o n l y  d i r e c t  O p e r a t i n g  a n d  m a i n t e n a n c e  c o s t s  (incl u d i n g  

an allowance for /track m a i n t e n a n c e )  are inducted. No d e p r e c i­

ation or c a p i t a l  r e c o v e r y  f a ctor has b e e n  a p p l i e ^ *  A l l  c o s t s  

are 1980 d d / a r s

Table /vll s h o w s  the e s t i m a t e d  o p e r a t i n g  and m a i n t e n a n c e  >costs 

by c o m p o n e n t  for the s e r v i c e  s c h e d u l e s  s h o w n  in E x h i b i t  G and^H 

Section A  of this Chapt e r .



. . T't'.,-natives N o ♦ 3, 4, 5, & 6 (Highway A l t e r n a t i v e s )

T a b l e  X summarizes m a i n t e n a n c e  c o s t s  for the h i g n w a y  (direct 

a c c e s s )  alternatives. A s  can be n oted the first three A l t e r­

n a t i v e s ,  3, 4, & 5, have highe r c o s t s  t h a n  A l t e r n a t i v e  No. 6, 

w i t h  the major d i f f e r e n c e  b e i n g  a t t r i b u t a b l e  to t un nel m a i n t e­

n a n c e .  The s h o r t  t u n n e l  i n c l u d e d  in the A l t e r n a t i v e  No. 6 

s c h e m e  is not p r o g r a m m e d  to have l i g h t i n g  . v e n t i l a t i o n ,  or 

attendants; and t h e r e f o r e ,  does not r e q u i r e  the t y p i c a l l y  high 

tunnel m a i n t e n a n c e  cost of the other three. H o w e v e r ,  snow  

removal costs in A] t e r n a t i v e  No. 6 are e x p e c t e d  to be a m a j o r  

item and, therefore, c osts for this a l t e r n a t i v e  have been based 

on experience o n  T h o m p s o n  Pass w h e r e  s n o w  c o n d i t i o n s  are 

si m i l a r .

E. Capit al Costs

The approach used in the d e v e l o p m e n t  and p r e p a r a t i o n  of the 

capital cost e s t i m a t e s  was based on c u r r e n t  state of the arc 

methods and p r o c e d u r e s ,  d i r e c t e d  t oward e s t a b l i s h i n g  r e a l i s t i c  

costs for the v a r i o u s  a l t e r n a t i v e s .  I niti ally, e s t i m a t e s  w e r e  

prepared using d a t a  from s i m i l a r  p r o j e c t s  in remote m o u n t a i n  

locations. T h e s e  d a t a  w e r e  then a d j u s t e d  to a c c o m m o d a t e  the 

uniqueness of the p r o j e c t  area based  o n  input from key 

e s t i m a t o r s / e n g i n e e r s  f r o m  b o t h  A l a s k a  D O T / P F  and the A l a s k a



TABLE X

E S T I M A T E D  M A I N T E N A N C E  C O S T S  
A L T E R N A T I V E S  3, 4, 5, & 6

A N N U A L  C O S T

ITEM ALT. #3 ALT. #4 A L T  #5

Tunnel Maint.

Gen'l. Maint. & P o w e r  $ 2 0 0 , 0 0 0  $ 2 5 0 , 0 0 0  $ 2 5 0 , 0 0 0

Attendants S a l a r i e s  1 5 0 , 0 0 0  1 5 0 , 0 0 0  1 5 0 , 0 0 0

Highway

Portage G l a c i e r  R o a d  25,000 2 5 , 000 25,000

Bear V a l l e y  Road 10,000 1 0 , 0 0 0  10,000

West C a m p - W h i t t i e r  R o a d  5,000 5,000 5,000

Portage Pass R oad ----- ----- -----

Total $ 3 9 0 , 0 0 0  $ 4 4 0 , 0 0 0  $ 4 4 0 , 0 0 0

A L T  #6

$ 2 5 , 0 0 0

5,000

2 4 0 , 0 0 0

$ 2 7 0 , 0 0 0
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wi t h  new t e s v a n d  ballast. A l t e r n a t i v e

_v _n .though c o n s i d e r a b l e  e f f o r t  was put forth in d e v e l o p i n g  the 

-.-isital costs, it s h o u l d  be e m p h a s i z e d  h e r e  t h a t  g i v e n  the 

ticht. time c o nstr aints of this p r o j e c t  c o u p l e d  w i t h  the l a c k  of 

d e t a i l e d  mapping and o t h e r  d a t a ,  the e s t i m a t e s  s h o u l d  be c o n s i­

d e r e d  as o r d e r - o f - m a g n i t u d e  in nature.

V l t e r n a t i v e  Nos. 1, 1-A & 2

C a pit a\ costs for these two a l t e r n a t i v e s  are comprised^ of two 

major coiwppnents, c o n s t r u c t i o n  c o s t s  and e q u i p m e n t  frosts. T h e  

various e l e men ts m a k i n g  up the c o n s t r u c t i o n  c a s t s  are the 

rail/shuttle f a c i l i t i e s  ie., r a i l  s i d i n g s ,  l o a d i n g  ramps, p a r k­

ing lot, « e h i c l e \ s t a g i n g  area, d e p o t  (sheltered pl atform) , 

etc. Also inc'. uded are the Bear V a l l e y / A c c e s s  road in A l t e r­

natives I & 2, and impiSovements to phe t unnel w h i c h  e n t a i l s  

grouting to e l i m i n a t e  water\problemy'/ rock e x c a v a t i o n  to r e m o v e  

tight spots, rock b olts p l u ^  / T h o t c r e t e  l i n i n g  a t  s t r a t e g i c  

locations to at rest the r o c k / s p X L l i n g  p r o b l e m  and r e p l a c e m e n t

i-A has less e x t e n s i v e  rail m o d i f i c a t i b m s  and d o e s  n o t  i n c l u d e  

the Bear V a l l e y  R o a d /  B o t h  a l t e r n a t i v e s ^  & 2 r e q u i r e  a l l  of

the above l i s t e d  /facilities and t h e r e f o r e  

struction costs>

ive the s a m e  c o n -

E q u i p m e n t /  r e q u i r e m e n t s  vary, however, as to the \ r e s u l t i n g  

c o s t s . /  The e q u i p m e n t  c o s t  c o m p o n e n t  is b r o k e n  d o w n  into four 

elejjrents based o n  e q u i p m e n t  needs for h-'th i n it ial and e x p a n d e d  

svels of s e r v i c e  for each a l t e r n a t i v e .  T h e s e  e l e m e n t s  and



vcuipfitent required are: 1) 'Alternative No. 1 I n i t i a l  Ope *

n c ‘ two new P a s s e n g e r  coaches.' 2) A l t e r n a t i v e  W6. 1

Expanded^ Operations; to the initial o p e r a t i o n  equinjrfent, add

two new traisn sets, e a c h  c o m p r i s e d  of two p a s s e n g e r  c o a c h e s  a n d

fourteen flat b^rs. 3) A l t e r n a t i v e  No. 2 Irfitial O p e r a t i o n ;

two new S P V  2000 p a b ^ e n g e r  v e h i c l e s  plus a n  a l l o w a n c e  for s p a r e  

parts. 4) A l t e r n a t i v e N t o .  2 ExpandadT O p e r a t i o n ;  add t w o  n e w  

train sets to the i n i t i a l  equipment". T h e s e  are the same as th e 

train sets listed a b o v e  for JCTternative No. 1 E x p a n d e d  O p e r­

ations. A l t e r n a t i / e  No. V-K assumed, o n l y  r e p l a c e m e n t  of the 

existing p a s s enger c p ^ c h e s  w i t h  m o r e  m o d e r n  and c o m f o r t a b l e  

equipment. W i t h  ./respect to c a p i t a l  c o s t b \ t h e  i n i t i a l  a n d  

expanded service l e v e l s  in this a l t e r n a t i v e  a r e \ e q u a l .  T a b l e  

XI following w i t h  a s u m m a r y  of the c a p i t a l  c o s t s  X o r  A l t e r -  

n a t i v p / N o s .  1, 1-A and 2 for both the initial and e x p a n d e d

op*frations. N.

A lternative Nos. 3 r 4, 5, & 6

Capital costs for t h e s e  four a l t e r n a t i v e s  are m a d e  up of the 

following six m a j o r  c o s t  elements: E a r t h w o r k ,  R o a d  c o n s t r u c­

tion, B r idge c o n s t r u c t i o n ,  T u n n e l  c o n s t r u c t i o n ,  C a m p  o p e r a t i o n s  

and Mobili z a t i o n .  A l s o  i n c l u d e d  are E n g i n e e r i n g / A d m i n i s t r a t i o n  

and C o n t i n g e n c y  costs.



1 •v V ' •

:..first three c ost elements,  e a r t h w o r k ,  road, and b r i d g e  

construction, are the s a m e  for A l t e r n a t i v e  Nos. 3, 4, and 5

s i n c e  these elements relate o n l y  to the a c c e s s  road for t h e s e  

three alternatives. The o t h e r  m a j o r  c o s t  element, t u n n e l  c o n­

struction, v ar ies c o n s i d e r a b l y  b e t w e e n  the three w i t h  the 

greatest d i f f e r e n c e  being b e t w e e n  A l t e r n a t i v e  No. 3 and e i t h e r  

Alternative Nos. 4 o r  5 w h i c h  hav e the h i g h e s t  tunnel costs. 

Alternative No. 6 o n  the o t h e r  hand, has the l o w e s t  t u n n e l  

costs and the h i g h e s t  c osts for e a r t h w o r k ,  road and b r i d g e  

construction. C a p i t a l  c o s t s  are s u m m a r i z e d  in T a b l e  No. XII.

Fares and R e v e n u e s

EscimatfHn system r e v e n u e  a g a i n  r e q u i r e s  a number of assumj 

tions. Firs'*: of all, ther e is n o  real s o l i d  b asis for^/^sti- 

mating real demar^d on the rail a l t e r n a t i v e s  since t h e / g r o w t h  in 

Whittier; and g e n e r a l  t ravel is b a s e d  o n l y  on a / n o l d i n g  c a p a­

city basis. it is r e a s o n a b l e  to a s s u m e  , / n o w e v e r , t h a t  the 

significant in creases in s e & y i c e  levels^/will a t t r a c t  i n c r e a s e d  

p a t r o n a g e .

Based on the t e l e phone  iyarfer v i e w s  c o n d u c t e d  in P h a s e  II, a 

significant nu mber o f / A n c h o r a g e  r e s i d e n t b v  w i l l  i n c r e a s e  the 

frequency of v isits  to W h i t t i e r .  Also, Wn'kbtier r e s i d e n t s  

indicated a ^I^rge p o t e n t i a l  i n c r e a s e  in t rav el ftsUih i m p r o v e d  

access, a ddition, the m a r i n a  is being  e x p a n d e d  b y S ^ o m e  200

s l i p p / w h i c h  w i l l  in itself c o n t r i b u t e  ad ded t ra vel d e m a h d  in 

initial periods.
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TABLE XII

ESTIMATED CAPITAL COST SUMMARY 
ALTERNATIVES No. 3, 4, 5 & 6

~~CT ELEMENT______________ALT. No. 3______ALT. No. 4______ALT. No. 5______ALT. No. 6

jLirthvorJc $ 2,351,000 $ 2,351,000 $2,351,000 $21,770,000

jrisii Construction 833,000 833,000 833,000 2,750,000

?r:ige Construction 2,057,000 2,057,000 2,057,000 3,287,000

Construction 20,000, COO 39,496,000 42,199,000 4,713,000

Cper/Maint 1,643,000 1,916,000 2,190,000 2,190,000

y-ttilioation 850,000 2.000,000 2,000,000 1,500,000

Cut-total $27,734,000 $48,653,000 $51,630,000 $36,210,000

~.-.gr/Adnin + 15$ 4,160,000 7,298,000 7,745,000 5,431,000

Cub-total $31,894,000 $55»951,000 $59,375,000 41,641,000

Contingency + 15$ 4,784,000 8,393,000 8,906,000 6,246,000

TOTAL $36,678.000 $64,344,000 $68,281,000 $47,887,000



icy w e r e  i m p l e m e n t e d  suotf 

e m a d e  on the b asis the

round trip b u s / s h u t t l e  fa.

et cos

ren

S o e v e r ,  u n l e s s  s o m e  j o i n t  f a r e  po l 

that x^he b u s - s h u t t l e  t r a n s f e r  c o u l d  be m a d e  

Anc ho r a g e ^ e a r  V a l l e y  bu s t i c k e t  or 

for the complete,, t r i p  w o u l d  n o t  be s i g n

Ideally, such a jo int f a > ^  s h o u l d  b e ^ i n i t i a t e d  to e n c o u r a g e  use 

of the public s y s t e m  for the > ^ £ i r e  trip. If that w e r e  done, a

in eke r a n g e  of $ 7 . 5 0  to $ 8 . 0 0 

might be a p p r o p r i a t e . / ' A  round tr ip falN* in A l t e r n a t i v e  No. 1 

in that range w p d l d  r e d u c e  total r e v e n u e  ^fcjr that s y s t e m  by 

about $100J)#0 per year, E v e n  w i t h  that r e d u c t i o h ^  h o w e v e r , it 

would.appear that a b r e a k - e v e n  c o n d i t i o n  cou ld be r e a r m e d  with  

other a s s u m p t i o n s  made.

G. Cost E f f e c t i v e n e s s

One of the most e f f e c t i v e  m e a s u r e s  used to c o m p a r e  a l t e r n a t i v e s  

if cost e f f e c t i v e n e s s  w h i c h  d e f i n e s  the c o s t  per unit of 

usage. For example, total c o s t  per p e r s o n  trip. T h i s  r e q u i r e s  

determining total a n n u a l  c o s t  for both o p e r a t i n g  and c a p i t a l  

cost. W h i l e  o p e r a t i n g  costs have been c a l c u l a t e d  on an a n n u a l  

basis, the c a p i t a l  c o s t  has b e e n  p r e s e n t e d  as a total  c o s t  

in-place for all facilities. T o  c o n v e r t  the se costs to an 

annual e q u i v a l e n t  cost, an a m o r t i z a t i o n  or c a p i t a l  r e c o v e r y  

factor has been a p p l i e d  over the e x p e c t e d  e c o n o m i c  life of each 

item. Since r e c e n t  i n t e r e s t  ra tes have been f l u c t u a t i n g



r acidly the c o n v e r s i o n  has been do ne o n  the b asis of two 

r a t e s ,  10% and 15%, to i l l u s t r a t e  a p o t e n t i a l  range of a n n u a l  

e q u i v a l e n t  costs d e p e n d i n g  on f u t u r e  i n t e r e s t  or d i s c o u n t  rates.

One further s i m p l i f i c a t i o n  has b e e n  used. T h e  total c a p i t a l  

cost for c o n s t r u c t i o n  items i n c l u d e s  p r o v i s i o n  for m o b i l i­

zation, c a m p  o p e r a t i o n s ,  e n g i n e e r i n g / a d m i n i s t r a t i o n ,  and c o n­

tingencies. R a t h e r  than r e c a l c u l a t e  each item, the total c o s t  

has been a p p o r t i o n e d  to each ite m to be a m o r t i z e d  o n  the basis 

of the p e r c e n t a g e  of total c o s t  it r e p r e s e n t s ,  e x c l u d i n g  the 

variable items. Also, no s a l v a g e  or r e s i d u a l  v a l u e  has been 

assumed at' the end of the life cycle.

Since the c osts r e p r e s e n t  an a n n u a l  e q u i v a l e n t ,  a u s e f u l  life  

must be e s t a b l i s h e d  for each item. For the p u r p o s e s  of this 

analysis, the f o l l o w i n g  u s e f u l  life p e r i o d s  have been used:

H i g h w a y s 40 years

B r idg es and  T u n n e l s 50 y e a r s

Rail I m p r o v e m e n t s 50 ye ars

B u i l d i n g s  and .A p p u r t e n a n c e s 30 y e a r s

R o l l i n g  s t o c k 20 y e a r s



A p p l yi n g these factors to the c a p i t a l  costs shown in T a b l e s  XI 

a n d  XII p r o d u c e s  the a n n u a l  e q u i v a l e n t  cost for e a c h  a l t e r­

n a t i v e  shown in T a b l e  XVII. T h e  a n n u a l i z e d  c a p i t a l  costs f r o m  

Table XVII m u s t  be c o m b i n e d  w i t h  a n n u a l  0 / M  costs f r o m  T a b l e s  

VII, VIII, IX a n d  X  to p r o d u c e  total a n n u a l  cost; a n d  then 

compare d to the c a p a c i t i e s  of the v a r i o u s  a l t e r n a t i v e s  s h o w n  in 

Table VI, or m a x i m u m  p e r s o n  trip d e m a n d  to o b t a i n  a m e a s u r a b l e  

u n i t .

Some a d d i t i o n a l  d i s c u s s i o n  is p e r t i n e n t  h e r e  to put thes v a l ­

ues in context. First, the i n i t i a l  s e r v i c e  level costs and 

capacities are u s e d  s ince the l e n g t h  of time b e f o r e  the e x p a n d e d  

service levels w o u l d  be i m p l e m e n t e d  is unknown. As i n d i c a t e d  b y  

the c a p a c i t y  a v a i l a b l e  c o m p a r e d  to c u r r e n t  usage, it c o u l d  be 

some time b e f o r e  the d e m a n d  i n c r e a s e d  e n o u g h  to j u s t i f y  the 

added expense.

The unit of m e a s u r e  u s u a l l y  u s e d  to d e f i n e  cost: e f f e c t i v e n e s s  

is the total p e r s o n  trips, v e h i c l e s ,  v e h i c l e  m i l e s  or some 

similar u n i t  p r o j e c t e d  to be a c t u a l l y  c a r r i e d  b y  the a l t e r­

native  systems. In this case, h o w ever, no a c t u a l  p r o j e c t i o n  of  

usage for the h i g h w a y  o r i e n t e d  a l t e r n a t i v e s  has: bee n m a d e  since  

that v a l u e  is so c l o s e l y  tied to d e v e l o p m e n t  levels in 

Whittier. At the same time, u s e  of tne total a v a i l a b l e  c a p a­

city as a m e a s u r e  c o u l d  p r o d u c e  b i a s e d  c o m p a r i s o n s  b e c a u s e  the 

total c a p a c i t y  of a l t e r n a t i v e s  4, 5 and 6 is w e l l  b e y o n d  the



A N N U A L  E Q U I V A L E N T  C A P I T A L  C O S T S

! 7EM 

A L T . ?1
H o a d s P k g , etc, 
Br i dg e & T u n n e l  

Hail
Buildings, etc. 
Equipment 

ANNUAL COST

A LT. #1-A 

Hoads, Pkg. etc. 
Hail 
T u n n e l
Bui l di ng s,  etc. 
E q u i p m e n t  

ANNUAL COST

ALT. •?2

A N N U A L C O S T
LIFE T O T A L  C O S T A T  10% A T  15%

40 5 , 4 7 6 , 6 5 0 560,000 8 2 4 , 6 0 0
50 1 0 , 7 6 4 , 4 5 0 1 , 0 8 5 , 7 0 0 1 , 6 1 6 , 2 0 0
50 2 , 2 6 6 , 2 0 0 228,600 3 4 0 , 2 0 0
30 3 7 7,700 4 0,000 5 7 , 5 0 0
20 1 , 2 0 0 , 0 0 0 141,000 1 9 1 ,700

$ 2 , 0 5 5 , 3 0 0 $ 3 , 0 3 0 , 2 0 0

40 1 5 1,980 15,500 2 2,900
50 15 1 , 9 8 0 15,300 22,800
50 6 , 9 9 1 , 0 8 0 705,100 9 1 9 , 1 0 0
30 30 3,960 32,200 4 6 ,30 0
20 1 , 2 0 0 , 0 0 0 141,000 1 9 1,7 00

$ 9 0 9 , 1 0 0 $ 1 , 2 0 2 , 8 0 0

40 5, 4 7 6 , 6 5 0 560,000 8 2 4 , 6 0 0
50 1 0 , 7 6 4 , 4 5 0 1 , 0 c 5,70 0 1 , 6 1 6 , 2 0 0
50 2, 2 6 6 , 2 0 0 228,600 3 4 0 , 2 0 0
20 3 , 0 5 0 , 0 0 0 358,300 48 7 , 3 0 0

$2 , 2 7 8 , 6 0 0 $ 3 , 3 2 5 , 8 0 0

40 4 ,768,100 487,600 71 7 , 9 0 0
50 3 1 , 9 0 9 , 9 0 0 3 , 2 1 8 , 4 0 0 4 , 7 9 0 , 9 0 0

$3 , 7 0 6 , 0 0 0 $ 5 , 5 0 8 , 8 0 0

40 4 , 5 o 4 ,100 460,600 68 7,100
50 5 9 , 8 3 9 , 9 0 0 6, 0 3 5,400 8,984 ,300

$ 6 , 4 9 6 , 0'Tff $ 9 , 8 6 2 , 4 0 0

Hoads, Pkg, etc.
Bridge & Tunnel 
Hail
Bjildings, etc.

ANNUAL COST

ALT. 33 

Roads, etc.
3r idge & Tunnel 

ANNUAL COST

ALT. 44 
Heads, etc.
Bridge fi, Tunnel 

ANNUAL COST

ALT. S 5

Roads, etc. 40 4 , 7 7 9 , 7 0 0  488 ,800 7 1 9,600

Bridge & Tunnel 50 6 3 , 5 0 1 , 3 0 0  6 , 4 0 4 , 700 9 , 5 3 4 , 0 0 0
ANNUAL COST $ 6 , 8 9 3 , 5 0 0  $ 1 0 , 2 5 3 , 6 0 0

Ai.T. #6

Roads, etc. 40 3 5 , 9 1 5 , 3 0 0  3 , 6 7 2 , 7 0 0  5 , 4 0 7 , 5 0 0
Bridge & Tunnel 50 1 1 , 9 1 7 , 7 0 0  1 , 2 0 2 , 0 0 0  1 , 7 8 9 , 3 0 0

ANNUAL C O S T  $ 4 , 8 7 4 , 7 0 0  $ 7 , 1 9 6 , 8 0 0



riaxiflum p r o j e c t e d  d e m a n d  a t  .fall W h i t t i e r  d e v e l o p m e n t .  S i m i­

larly#" t h e  initial rail a l t e r n a t i v e s  d o  not have an a d e q u a t e  

c a p a c i t y  to a c c o m m o d a t e  that d e m a n d  level, s h o u l d  it a c t u a l l y  

o c c u r .

Therefore, for the p u r p o s e s  of this a n a l ysis, the a v a i l a b l e

capacity has bee n used for t h o s e  a l t e r n a t i v e s  w h i c h  are c a p a­

city c o nstrain ed, and m a x i m u m  p r o j e c t e d  d e m a n d  has been u s e d  

for those w i t h  e xces s c a p a c i t y .  Thus, the c o m p a r i s o n  is; m a d e  

on the basis of the m a x i m u m  n u m b e r  of p e r s o n  trips fct-,t c o u l d  

or are likely to be m a d e  on each  a l t e r n a t i v e .

In that context, A l t e r n a t i v e  No. 3 is the onl y m a r g i n a l  A l t e r­

native. As s h o w n  in the d i s c u s s i o n  o n  c a p a c i t y ,  this A l t e r­

native could a c c o m m o d a t e  up to a b o u t  4 800 v e h i c l e s  per day.

Therefore, at a b o u t  3.6 p e r s o n s  per v e h i c l e  o n  the a v e r a g e ,

that A l t e r n a t i v e  c o u l d  a c c o m n o d a t e  the p r o j e c t e d  m a x i m u m  

demand. W h i l e  that v a l u e  r e p r e s e n t s  a high average,  the p r o­

jected m a x i m u m  d e m a n d  also r e p r e s e n t s  the a v e r a g e  p e a k  day, and 

therefore, o n  m o s t  days  of the year, this A l t e r n a t i v e  c o u l d

accommodate the demand.

Estimating the annual d e mand based on the p r o j e c t e d  peak d a y  is 

the last s t e p  in d e t e r m i n i n g  the c o s t  e f f e c t i v e n e s s .  To a c c o m­

plish that estimate, the r e l a t i o n s h i p  b e t w e e n  o b s e r v e d  p e a k  

days and a v e r a g e  a n n u a l  t r a f f i c  o n  the S e w a r d  H i g h w a y  has been
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u s e d S i n c e  W h i t t i e r  . d e m a n d  i s - h i g h l y  - r e l a t e d  t o  A n c h o r a g e ,  

t h e  c o u n t  s t a t i o n  a t  P o t c e r  C r e e k  h a s  b e e n  u s e d  t o  ' d e t e r m i n e  

t h e  a p p r o p r i a t e  r e l a t i o n s h i p .

D u r i n g  1 9 7 8 ,  t h e  a v e r a g e  o f  t h e  t e n  h i g h e s t  t r a f f i c  d a y s  w a s  

2 2 9 . 4 %  o f  t h e  a n n u a l  a v e r a g e  d a i l y  t r a f f i c .  A s s u m i n g  a  u n i f o r m  

v e h i c l e  o c c u p a n c y  O ' e r  t h e  y e a r ,  a n d  a p p l y i n g  t h a t  t r a f f i c  

r e l a t i o n s h i p  t o  t h e  p r o j e c t e d  p e a k  d e m a n d  f o r  p e r s o n  t r i p s  

( 1 7 , 1 4 0 )  p r o d u c e s  a n  a n n u a l  a v e r a g e  d a i l y  p e r s o n  t r i p  d e m a n d  o f  

7 , 4 7 2  p e r s o n  t r i p s  o r  a b o u t  2 , 7 2 7 , 0 0 0  p e r s o n  t r i p s  p e r  y e a r .  

F o r  t h e  c a p a c i t y  l i m i t e d  s y s t e m s ,  t h e  c o m p a r a b l e  v a l u e  i s  

r e p r e s e n t e d  b y  t h e  d a i l y  s y s t e m  c a p a c i t y  t i m e s  t h e  n u m b e r  o f  

d a y s  o p e r a t e d .  S i n c e  o p e r a t i n g  c o s t s  u s e d  a r e  b a s e d  o n  t h e  

t h r e e  d a y  w i n t e r  s c h e d u l e ,  a  t o t a l  o f  2 2 5  d a y s  p e r  y e a r  h a s  

b e e n  u s e d  t o  d e t e r m i n e  s y s t e m  c a p a c i t y .

T h e  e s t i m a t e d  c o s t  e f f e c t i v e n e s s  o f  t h e  v a r i o u s  A l t e r n a t i v e s  

e x p r e s s e d  a s  c o s t  p e r  t r i p  i s  s h o w n  i n  T a b l e  X V I I I .  A s  s h o w n  

i n  t h a t  t a b l e ,  u n d e r  t h e  a s s u m p t i o n s  u s e d ,  A l t e r n a t i v e  N o .  3 

w i t h  a p e r  t r i p  c o s t  o f  f r o m  $ 1 . 5 0  t o  $ 2 . 1 6  i s  t h e  l e a s t  

c o s t l y ,  w h i l e  A l t e r n a t i v e  N o .  2 a t  f r o m  $ 5 . 3 2  t o  $ 7 . 1 5  p e r  t r i p  

i s  t h e  h i g h e s t .

T h a t  r e l a t i o n s h i p  i s ,  h o w e v e r ,  s o m e w h a t  m i s l e a d i n g  i n  t h a t  

c a p a c i t y  o f  t h e  r a i l  o a s e d  a l t e r n a t i v e s  c a n  b e  r e a d i l y  d o u b l e d  

b y  t h e  s i m p l e  a d d i t i o n  o f  t w o  m o r e  c o a c h e s  p e r  t r a i n .  I n  a d d i ­

t i o n ,  r e v e n u e  g e n e r a t e d  b y  f a r e s  w o u l d  o f f s e t  m u c h  o f  t h e



c o b t .  F o r  e x a m p l e ,  i f  t h e  r a i l  A l t e r n a t i v e s  o p e r a t e d  a t  c a p a -  

f l  . c’i t y  a n d  g e n e r a t e d  t h e  a v e r a g e  p e r  t r i p  r e v e n u e  f o r  p a s s e n g e r s  

j |  o n l y  o f  $ 3 . 9 6  e x p e r i e n c e d  i n  1 9 7 9 ,  t h e  p e r  t r i p  c o s t s  i n

A l t e r n a t i v e  1 - A  w o u l d  ^ e  c o m p l e t e l y  o f f s e t  e v e n  a t  t h e  h i g h e s t  

P  i n t e r e s t  r a t e  a n d  A l t e r n a t i v e  1  w o u l d  p r o d u c e  a  n e t  c o s t  o f

H  l ^ s s  t h a n  e i g h t y  ( 8 0 b )  c e n t s  p e r  t r i p  a t  t h e  h i g h  i n t e r e s t  r a t e

s
P  w i t h  a l l  c o s t s  o f f s e t  a t  t h e  l o w e r  r a t e .  T h e r e  a r e  n o  c o r r e -
»■
?:

s p e n d i n g  r e v e n u e s  t o  o f f s e t  c o s t s  i n  t h e  h i g h w a y  A l t e r n a t i v e s .
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^  w\ u l f  o n  )v̂ v e a .  M

A l t e r n a t i v e  N o .  3 -  O n e - w a y  J o i n t  U s e  o f  E x i s t i n g  T u n n e l

A l t e r n a t i v e s  3 t h r o u g h  6 p e r m i t  d i r e c t  a c c e s s  b y  a u t o m o b i l e  t o  

W h i t t i e r .  S e c o n d a r y  i m p a c t s  d u e  t o  a u t o  c o n g e s t i o n  i n  

W h i t t i e r ,  i n c l u d i n g  p a r k i n g  a n d  s a f e t y  p r o b l e m s ,  w i l l  b e  s i g n i ­

f i c a n t ,  p a r t i c u l a r l y  d u r i n g  p e a k  s u m m e r  w e e k e n d  t r a v e l  p e r ­

i o d s .  T h e  c o m m u n i t y  w i l l  h a v e  t o  b o l s t e r  i t s  p u b l i c  s a f e t y  

f o r c e  a n d  c i t y  p l a n n i n g  c a p a b i l i t i e s  i n  o r d e r  t o  s u c c e s s f u l l y  

m i t i g a t e  a u t o - r e l a t e d  s e c o n d a r y  i m p a c t s .

A m a j o r  p r i m a r y  i m p a c t  o f  A l t e r n a t i v e s  3 t h r o u g h  5 c o n c e r n  a i r  

q u a l i t y  a n d  s a f e t y  p r o b l e m s  w i t h i n  t h e  t u n n e l  i t s e l f .  A l t e r ­

n a t i v e s  3 t h r o u g h  5 w i l l  r e q u i r e  a d e q u a t e  v e n t i l a t i o n  s y s t e m s ,  

e m e r g e n c y  t e l e p h o n e s ,  a n d  f a i l - s a f e  m e c h a n i s m s  t o  e n s u r e  t r a i n s  

a n d  a u t o s  a r e  n e v e r  i n  t h e  t u n n e l  s i m u l t a n e o u s l y .  A  o n e - w a y  

t u n n e l  p r e s e n t s  s e r i o u s  f i r e  d a n g e r s ;  p a r t i c u l a r l y  i f  t r a f f i c  

i s  s t a l l e d ,  a n d  c a n n o t  p a s s  o r  r e s e r v e  d i r e c t i o n  i n  t h e  e v e n t  

o r  f i r e .  L o n g  w a i t i n g  t i m e s  a t  e a c h  p o r t a l  c o u l d  c a u s e  a i r  

q u a l i t y  d e g r a d a t i o n .

A l t e r n a t i v e  N o .  4 -  w i d e n e d  T u n n e l  -  T w o - w a y  J o i n t  tJse

r h i s  o p t i o n  h a s  m o s t  o f  t h e  d i r e c t  a n d  s e c o n d a r y  i m p l i c a t i o n s  

a s s o c i a t e d  w i t h  A l t e r n a t i v e  N o .  3 .  V 7 h i l e  c o n s t r u c t i o n  c o s t s



t h e  h i g h e s t  f o r ,  a n y  a l t e r n a t i v e  e x c e p t  f o r  a n  e n t i r e l y  n e w  

t v n n e l ,  t h i s  o p t i o n  a v o i d s  t h e  n e e d  f o r  w a i t i n g  o n  e i t h e r  e n d  

f o r  o n - c o m i n g  t r a f f i c .

a l t e r n a t i v e  N o .  5 -  N ew  H i g h w a y  T u n n e l  -  T w o - w a y

A l t e r n a t i v e s  4 t h r o u g h  6 a r e  m a j o r  c o n s t r u c t i o n  p r o j e c t ^  r e ­

q u i r i n g  t w o  o r  m o r e  c o n s t r u c t i o n  s e a s o n s  t o  c o m p l e t e  . / E a c h  o f  

r . h e s e  a l t e r n a t i v e s  w i l l  r e q u i r e  a  m a j o r  e n v i r o n m e n t a l  i m p a c t  

s t a t e m e n t  t o  b \  p r e p a r e d  a n d  e v a l u a t e d  a s  p a r t  o f / t h e  d e c i s i o n ­

m a k i n g  p r o c e s s .  x j n v i r o n m e n t a l  i m p a c t s  i n c u d ^ r  t h e  r e q u i r e m e n t  

f o r  c o n s t r u c t i o n  c a m p s  a n d  s t a g i n g  a r e a s , a a r  a n d  w a t e r  q u a l i t y  

p r o b l e m s  d u e  t o  s i l t a t i o n ,  d u s t ,  e t c . ,  sm d  t h e  n e e d  t o  d i s p o s e  

o f  m a s s i v e  q u a n t i t i e s  o f  r o c k  a n d  b o r / o w  m a t e r i a l .

A l t e r n a t i v e  N o .  6 -  P o r t a g e  P a S / s S j i g h w a y

A s s t a t e d  p r e v i o u s l y ,  a / d e c i s i o n  t o  a o n s t r u c t  a  P o r t a g e  P a s s  

H ig h w a y  c a n  o n l y  b e / m a d e  f o l l o w i n g  a \ L e n g t h y  e n v i r o n m e n t a l  

i m p a c t  s t a t e m e n t  / p l a n n i n g  p r o c e s s .  T h i s \  o p t i o n  w o u l d  b e  

e x t r e m e l y  c o n t r o v e r s i a l  b e c a u s e :  1 ) i t  w o u l d  i h v o l v e  c o n s t r u c ­

t i n g  a r o a d  ^ t h r o u g h  a  c u r r e n t l y  r o a d l e s s  a r e a  i n \ t h e  N a t i o n a l  

F o r e s t ;  2 /  i t  i s  h i g h l y  u n l i k e l y  t h e  r o a d  c o u l d  b e  b s e d  r e g u ­

l a r l y  y fn  w i n t e r ;  3 )  i t  w o u l d  a l t e r  t h e  p r e s e n t  l a n d s c a p e  a s  

se e p r f r o m  t h e  P o r t a g e  G l a c i e r  v i s i t e r s  c e n t e r ;  a n d  4 )  s e v e r a l  

' t h e r  a l t e r n a t i v e s  a r e  a v a i l a b l e  w h i c h  a v o i d  t h e s e  p r o b l e m s ' *
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; \  T h e  a c c e s s  p e r i o d  c o u l d  b e  e x t e n d e d  u p  t o  " r o u n d - t h e ^  

\ l o c k "  w h e n  d e m a n d  j u s t i f i e d .  /
o  B e c a u s e  o f  s h o r t e r  s h u t t l e  d i s t a n c e s ,  f a r e s  / m a y  b e  

r e d u c e ^ .  /

o  T h e  s y s t e k  w i l l  c r e a t e  a  s m a l l  n u m b e r  o f  p e r m a n e n t  j o b s  

o  I t  o p e n s  B e a *  V a l l e y  t o  r e c r e a t i o n a l / u s e  a n d  t o  m o r e  

s p e c t a c u l a r  v i e w s  o f  P o r t a g e  G l a c i e / C  

o  I t s  s e l e c t i o n  w o u l &  n o t  e l i m i n a t e  t h e  f u t u r e  c h o i c e  o f  

a n o t h e r  a l t e r n a t i v e .  \ .  /

T h e  D i s a d v a n t a g e s  v_f a l t e r n a t i v e  N o \ 2  a r e :

o  I t  a l l o w s  n o  d i r e c t  a u t o m o b i l e  a c c e s s

o  I t  s t i l l  r e q u i r e s  a u t o  s h u t t l e ,  wS^tn t h e i r  r e l a t e d  

f a c i l i t i e s

o  T h e  o p e r a t i n g  c o s t s  a r e  h i g h e s t  o f  a l l  a l t e r n a t i v e s  

o  Thgr e x c e s s  o p e r a t i n g  c o s t s  m u s t  b e  s u b s i d i z e d  

o / U s e r  m u s t  a d h e r e  t o  s c h e d u l e

A  d  w e  s >

A l t e r n a t i v e  N o .  3 -  O n e - w a y  J o i n t  U s e  o f  E x i s t i n g  T u n n e l

T h i s  a l t e r n a t i v e  w o u l d  p r o v i d e  d i r e c t  a u t o  a c c e s s  t h r o u g h  t h e  

e x i s t i n g  t u n n e l  b e t w e e n  W h i t t i e r  a n d  B e a r  V a l l e y .  A c e l l i n g  

w o u l d  b e  c o n s t r u c t e d  a l o n g  w i t h  o t h e r  s u r f a c e  i m p r o v e m e n t s  a n d  

a r ° a d w a y  w o u l d  b e  p a v e d  t h a t  w o u l d  a l l o w  b o t h  r a i l  t r a f f i c  a n d  

r u b b e r  w h e e l e d  t r a f f i c  i n  o n e  d i r e c t i o n  a t  a t i m e ,  c o n t r o l l e d  

b y  S a t e s  a n d  s i g n a l s .  B e c a u s e  t h i s  a l t e r n a t i v e  c o u l d  c a u s e  

d i s r u p t i o n  o f  r a i l  s e r v i c e  i t  w o u l d  b e  l e s s  f a v o r a b l e  t h a n
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o t h e r  a l t e r n a t i v e s .  T h e  a l t e r n a t i v e ,  ‘ w h i l e  a l l o w i n g  d i r e c t  

v e h i c l e  a c c e s s ,  a n d  e l i m i n a t i n g  t h e  n e e d  f o r  a v e h i c l e  s h u t t l e ,  

w o u l d  s a v e  t h e  u s e r  v e h i c l e  s h u t t l e  f e e s .  T h e  c o l l e c t i o n  o f  

t o l l s ,  h o w e v e r ,  c o u l d  p a r t i a l l y  r e d u c e  t h i s  a d v a n t a g e  f o r  t h e  

u s e r .

A c c e s s ,  h o w e v e r ,  w o u l d  b e  g o v e r n e d  b y  a  f i x e d  o r  v a r i a b l e  s c h e ­

d u l e  a n d  W u i t  t i m e  c o u l d  b e  m u c h  g r e a t e r  d u r i n g  r u s h  p e r i o d s  

t h a n  w i t h  t h e  i m p r o v e d  s h u t t l e  a l t e r n a t i v e s .

T h e  A d v a n t a g e s  o f  A l t e r n a t i v e  N o .  3 a r e :

o  I t  a l l o w s  d i r e c t  a u t o  a c c e s s  t o  a n d  f r o m  W h i t t i e r  

o  I t  a l l o w s  s c h e d u l e d  a n d  c o n d i t i o n a l  2 4  h o u r ,  7 d a y

a c c e s s

o  I t  e l i m i n a t e s  d e p e n d e n c y  o n  r a i l  s h u t t l e

o  I t  i s  t h e  l e a s t  c o s t l y  o f  t h e  d i r e c t  a u t o  a c c e s s

a l t e r n a t i v e s

o  i t  o p e n s  B e a r  V a l l e y  t o  r e c r e a t i o n a l  u s e  a n d  P o r t a g e

g l a c i e r  t o  c l o s e  u p  v a n t a g e  p o i n t s  

o  i t s  s e l e c t i o n  w o u l d  n o t  e l i m i n a t e  t h e  c h o i c e  o f  a n o t h e r  

a l t e r n a t i v e  a t  a  f u t u r e  d a t e  

o  I t  i s  c o m p a t i b l e  w i t h  a  p a s s e n g e r  s h u t t l e  s e r v i c e

106



- r u e " ' D i s a d v a n t a g e s  o f  A l t e r n a t e  N o .  3 a r e :

o  T h e  c o n s t r u c t i o n  o f  t h e  n e c e s s a r y  i m p r o v e m e n t s  m u s t  b e  

c o o r d i n a t e d  w i t h  r a i l r o a d  s c h e d u l e s  a n d  c l e a r a n c e s  

w h i c h  w i l l  a d d  t i m e  a n d  c o s t  o v e r  u n i n t e r r u p t e d  c o n ­

s t r u c t i o n

o  T h e  c a p i t a l  c o s t  r e l a t i v e  t o  i m p r o v e m e n t  o f  a c c e s s  i s

h i g h

o  R e v e n u e s  f o r  v e h i c l e  a c c e s s  w o u l d  b e  r e d u c e d  o r  e l i m i ­

n a t e d  i f  t o l l s  a r e  n o t  c o l l e c t e d  

o  J o i n t  u s e  i n  t h e  e x i s t i n g  n a r r o w  t u n n e l  p r e s e n t s  a  

g r e a t e r  n u m b e r  o f  s a f e t y  c o n c e r n s  t h a n  o t h e r  a l t e r ­

n a t i v e s

o  A c c e s s  i s  l i m i t e d  b y  r a i l  s c h e d u l e s  a n d  b y  o n e  w a y  

t r a f f i c  c o o r d i n a t i o n  

o  W a i t i n g  t i m e s  a t  t u n n e l  e n t r a n c e s  w i l l  b e  p r o l o n g e d  

d u r i n g  r u s h  p e r i o d s  

o  W a i t i n g  t i m e s  w i l l  b e  p r o l o n g e d  f o r :  u n s c h e d u l e d  r a i l

t r a f f  i c

o  D a y t i m e  a c c e s s  c o u l d  r e a c h  t h e  p o i n t  o f  s a t u r a t i o n  w i t h  

• t h e  i n c r e a s e  o f  r a i l  f r e i g h t

A l t e r n a t i v e  N o .  4 -  T w o - w a y  J o i n t  U s e  o f  W i d e n e d  E x i s t i n g  T u n n e l

T h i s  a l t e r n a t i v e  w o u l d  p r o v i d e  d i r e c t  t w o - w a y  v e h i c l e  a c c e s s  

w i t h  i n t e r r u p t i o n  o f  a c c e s s  f o r  b o t h  p a s s e n g e r  a n d  f r e i g h t  r a i l  

s e r v i c e .  T h i s  a l t e r n a t i v e  a s  w i t h  N o .  3 c o u l d  d i s r u p t  e x i s t i n g  

r a i l  s e r v i c e  t h u s  w o u l d  b e  l e s s  f a v o r a b l e  t o  t h e  A l a s k a  R a i l ­



r o a d  t h a n  o t h e r  a l t e r n a t i v e s ;  ' T h e -  c o s t  r e l a t i v e  t o  t n e  a c c e s s  

i m p r o v e m e n t  w o u l d  b e  e x t r e m e l y  h i g h .  T h e  f a c t o r s  j u s t i f y i n g  

fclnis a l t e r n a t i v e  a r e  t h a t  t h e  t u n n e l  a c c e s s  m i n i m i z e s  s u s c e p ­

t i b i l i t y  t o  a d v e r s e  w e a t h e r  c o n d i t i o n s ,  a n d  t h a t  t h e  t u n n e l  

c o n d i t i o n s  a r e  k n o w n .

T h e  A d v a n t a g e s  o f  A l t e r n a t i v e  N o .  4 a r e :

o  A l l o w s  d i r e c t  t w o  w a y  a u t o  a c c e s s  t o  a n d  f r o m  W . i i t t i e r  

o  I t  a l l o w s  c o n d i t i o n a l  24 h o u r ,  7 d a y  a c c e s s  

o  I t  e l i m i n a t e s  d e p e n d e n c y  o n  r a i l  s h u t t l e  

o  I t  i s  n o t  a s  c o s t l y  a s  t h e  n e w  t u n n e l  a l  . e r n a t i v e s  

o  I t  o p e n s  B e a r  V a l l e y  t o  r e c r e a t i o n a l  u s e  a n d  P o r t a g e  

G l a c i e r  t o  c l o s e  u p  v a n t a g e  p o i n t s  

o  I t  i s  c o m p a t i b l e  w i t h  a  p a s s e n g e r  s h u t t l e  s e r v i c e  

o  I t  w o u l d  o p e n  t h e  g r e a t e r  W h i t t i e r  a r e a  t o  d e v e l o p m e n t  

a s  a  m a j o r  r e c r e a t i o n a l  a r e a  

o  I t  w o u l d  o p e n  a c c e s s  t o  t h e  W h i t t i e r  p o r t  f o r  i n d u s t r y  

a n d  f r e i g h t  t o  a  g r e a t e r  e x t e n t  t h a t ;  a l l  p r e v i o u s  

a l t e r n a t i v e .0

T h e  D i s a d v a n t a g e s  o f  A l t e r n a t i v e  N o .  4 a r e :

o  T h e  c o n s t r u c t i o n  m u s t  b e  c o o r d i n a t e d  w i t h  r a i l r o a d  

s c h e d u l e s  a n d  c l e a r a n c e s  w h i c h  w i l l  a d d  t i m e  a n d  c o s t  

o v e r  u n i n t e r r u p t e d  c o n s t r u c t i o n

o  T h e  c a p i t a l  c o s t  r e l a t i v e  t o  i m p r o v e m e n t  o f -  a c c e s s  i s  

v e r y  h i g h



o  R e v e n u e s  f o r  v e h i c l e  a c c e s s  w o u l d  b e  r e d u c e d  o r  e l i m i ­

n a t e d  i f  t o l l s  a r e  n o t  c o l l e c t e d  

o  J o i n t  u s e  p r e s e n t s  a  n u m b e r  o f  s a f e t y  c o n c e r n s  

o  A c c e s s  w o u l d  b e  i n t e r r u p t e d  b y  r a i l  t r a f f i c  

o  D a y t i m e  a c c e s s  c o u l d  b e  s e r i o u s l y  d i s r u p t e d  w i t h  f u t u r e  

i n c r e a s e  o f  r a i l  f r e i g h t

. t e r n a t i v e  N o .  5 -  N e w  T w o - v a y  H i g h w a y  T u n n e l

T h i s  a l t e r n a t i v e  p r e s e n t s  t h e  m o s t  c o n v e n i e n t  s o l u t i p t f )  f o r  

d i r e c t  a u t o  a c c e s s  t o  W h i t t i e r .  I t  a l s o  p r e s e n t s  H r e  h i g h e s t  

c a p i t a l  c o s t , \ a n d  w o u l d  r e q u i r e  a  l o n g  ^ o n s t r u c t i q j f  p e r i o d .  I t  

m a y  b e  d i f f i c u l t \ t o  j u s t i f y  t h e  l a r g e  c a p i t a l y d o s t  i n  l i g h t  o f  

o t h e r  S t a t e  t r a n s p o r t a t i o n  n e e d s .

I f  c o s t  a n d  t i m e  w e r e  n o t \ ^ a  c o n s i d e r a t i o n ,  c o n s t r u c t i o n  o f  a  

new t u n n e l  w o u l d  b e  a d v i s a ' b l e , / h o w e v e r , t h e  a c t u a l  t r a v e l  

d e m a n d  i n  t e r m s  o f  p r o j e c t e d ^ / e ^ d e n t s  a n d  t o u r i s t s ,  d o e s  n o t  

j u s t i f y  t h i s  a l t e r n a t i v e .  / I t  s h o u l d  b e  r e c o g n i z e d ,  h o w e v e r ,  

t h a t  t h i s  a l t e r n a t i v e  r e m k s  f i r s t ,  f r o i k  t h e  s t a n d p o i n t  o f  c o n ­

v e n i e n c e ,  a s  a  w a y  f b  o p e n  u p  W h i t t i e r ,  a \ y e a r  r o u n d  i c e - f r e e  

p o r t ,  a n d  P r i n c e / ’fo l i a m  S o u n d ,  a  ’i n a j o r  r e c r e a t i o n  a r e a ,  t o  

h a l f  o f  t h e  P o p u l a t i o n  o f  t h e  S t a t e .  I t  i s  ^ p o s s i b l e  t h a t  

c u r r e n t  deirfand f i g u r e s  m a y  b e  a r t i f i c a l l y  l o w  d u e  t o \ t h e  n a t u r e  

o f  c u r r e n t  a c c e s s .  W i t h  u n l i m i t e d  y e a r  r o u n d  a c c e s s  t h X j o o s s i -  

b i l j / t y  e x i s t s  t h a t  u n c o n t r o l l e d  d e v e l o p m e n t  c o u l d  r e s u l t s ,  i n  

/ a n d  c o n g e s t i o n  a n d  o v e r b u r d e n i n g  o f  e x i s t i n g  p u b l i c  w a y s  a m i



.
•• 1



•    .

: a p p e n d i x  2 . _  ■ . - • - /

TFTK T H R E E  T U N N E L  A L T E R N A T E S

I I,„ _ _  . G e n e r a l

9 m

 ̂• •'* -r. •" ■ ^ ’ ••

i;ri & S . . T h i s '  r e p o r t  r e c o g n i z e d  t h r e e  v i a b l e  2 1/2 m i l e  t u n n e l  a l t e r -

» v C ■ ■ *"■ ’ *
- n a t i v e s  c o u p l e d  w i t h  a  s u r f a c e  r o a d  f r o m  P o r t a g e  L a k e  t h r o u g h  

M a y n a r d  M o u n t a i n  t o  t h e  w e s t e r n  e d g e  o f  W h i t t i e r  i n  l i e u  o f  a 

; 5 8  5 m i l e  s u r f a c e  r o u t e  o v e r  P o r t a g e  P a s s .  F o r  e a s e  o f  i d e n t i -
S&V- ̂-'I#:..- /

j p | - "  f i : a t i o n  t h e  t h r e e  t u n n e l -  a l t e r n a t e s  a r e  l a b e l e d  a s  C A S E  I ,  I I ,  

a n d  I I I  a n d  a r e  a p p l i c a b l e  t o  A l t e r n a t i v e  N o s .  3 ,  4 ,  a n d  5

•■■'.V'lX r e s p e c t i v e l y .  I n  a d d i t i o n ,  C a s e  I  p r o v i d e s  t h e  b a s i s  f o r  

/ V ' i -  s u g g e s t e d  t u n n e l  i m p r o v e m e n t s  i n  A l t e r n a t i v e s  1 ,  1 - A  a n d  2 .

I

«• v  * *. •

D e s c r i p t i o n  o f  C a s e  I  -  T u n n e l  A l t e r n a t e

L
w-.-; • •

I * C a s e  I  ( A l t e r n a t i v e  3 )  p r o v i d e s  f o r  t h e  j o i n t  u s e  o f  v e h i c u l a r

V.-' • • t r a f f i c  a n d  r a i l  t r a f f i c  t h r o u g h  t h e  e x i s t i n g  2 1/2 m i l e

| - ^ X- '

* ” • /  r a i l r o a d  t u n n e l  b y  " d e c k i n c "  t h e  r a i l s  s o  t h a t  t h e  r a i l r o a d  c a n
-rr*y _. ■*

• ■3 o p e r a t e  n o r m a l l y  a n d  r u b b e r  t i r e d  v e h i c l e s  c a n  a l s o  u s e  t h e

'• p l a t f o r m  o n  a  o n e - d i r e c t i o n  a t  a  t i m e  b a s i s .  T u r n o u t s  w o u l d  b e

g  c o n s t r u c t e d  t o  a s s u r e  s o m e  d e g r e e  o f  c o n t i n u o u s  o n e - w a y  v e h i -
Vv 1. ’

"t V '  - ' c u l a r  t r a f f i c .  A p p r o p r i a t e  s i g n a l s  a n d  b a r r i c a d e s  a t  b o t h

I .

*  -• p o r t a l s  o f  t h e  t u n n e l  w o u l d  b e  t h e  m e a n s  o f  p r e v e n t i n g  t h e
-  «,

| |  •: s i m u l t a n e o u s  u s e  o f  t h e  t u n n e l .  T h e  i m p l e m e n t a t i o n  a n d  o n —

g o i n g  o p e r a t i o n  o f  t h e  f o r e g o i n g  p l a n  w o u l d  r e q u i r e  t h e
»  ■ '■it: ;



c o m p l e t e  u n d e r s t a n d i n g  . - a n d  . c o n c u r r e n c e  o f  a l l  - c o n d i t i o n s  t o  

a s s u r e - ”  t h a t  a  c o o p e r a t i v e  a g r e e m e n t  b e t w e e n  t h e  r a i l r o a d  a n d

t h e  h i g h w a y  d e p a r t m e n t  c o u l d  b e  a c h i e v e d .

D e s c r i p t i o n  o f  C a s e  I I  -  T u n n e l  A l t e r n a t e

C a s e  I I  ( A l t e r n a t i v e  4 )  a l s o  c o m t e m p l a t e s  j o i n t  v e h i c u l a r
• •' . r***-- • ■ ■ • ,

t r a f f i c  u s e  o f  t h e  e x i s t i n g  2 1/2 m i l e  r a i l r o a d  t u n n e l  b y  t h e

e n l a r g e m e n t  o f  t h e  e x i s t i n g . t u n n e l  w i d t h  t h r o u g h  e x c a v a t i o n  t o

a c c o m m o d a t e  a  n e w  b u t  s e p a r a t e  a u t o m o b i l e  l a n e  p a r a l l e l  t o  t h e  

r a i l s .  A s  w i t h  C a s e  I ,  v e h i c u l a r  t r a f f i c  t h r o u g h  t h e  t u n n e l  

w o u l d  b e  e x c l u d e d  f r o m  t h e  t u n n e l  w h e n  a  t r a i n  w a s  o p e r a t i n g  i n  

t h e  t u n n e l  a n d  t h i s  r e s t r i c t i o n  w o u l d  b e  c o n t r o l l e d  b y  a p p r o -
• * • * t

«*

p r i a t e  s i g n a l l i n g  a n d  b a r r i e r s  a t  b o t h  p o r t a l s .

.. . * • ■ . * *
.’ * • ' •

T h e  e x p a n d e d  t u n n e l  w i d t h  w o u l d ,  h o w e v e r ,  p e r m i t  t w o - w a y  v e h i ­

c u l a r  t r a f f i c  t h r o u g h  t h e  t u n n e l  w h e n  t h e  t r a i n s  w e r e  n o t  i n  

o p e r a t i o n .  O n e  t r a f f i c  l a n e  v / o u l d  b e  m u c h  t h e  s a m e  a s  C a s e  1 ,
i . e . ,  t h e  r a i l s  w o u l d  b e  " d e c k e d "  t o  p e r m i t  t h e  n o r m a l  o p e r a ­

t i o n  o f  t r a i n  t r a f f i c  a s  w e l l  a s  o p e r a t i o n  o f  r u b b e r  t i r e d

v e h i c l e s .  T h e  t r a f f i c  l a n e  c r e a t e d  b y  e x t e n d i n g  t h e  t u n n e l  

w i d t h  w o u l d  b e  s i m i l a r  t o  a  n o r m a l  h i g h w a y  t r a f f i c  l a n e .

T h e  i m p l e m e n t a t i o n  o f  t h i s  p l a n  w o u l d  r e q u i r e  a n  e v e n  g r e a t e r

d e g r e e  o f  u n d e r s t a n d ‘ n g  a n d  c o o p e r a t i o n  b e t w e e n  t h e  A R R  a n d  A H D

b e c a u s e  o f  t h e  g r e a t e r  i n t e r f e r e n c e s  d u r i n g  t h e  c o n s t r u c t i o n  

p e r i o d .



D e s c r i p t i o n  o f  C a s e  I I I  -  T u n n e l  A l t e r n a t e  . . :  ' ~

C a s e  I I I  ( A l t e r n a t i v e  5 )  c o n t e m p l a t e s  t h e  c o n s t r u c t i o n  o f  a n  

e n t i r e l y  n e w  t u n n e l  f o r  t w o - w a y  t r a f f i c  f o r  t h e  e x c l u s i v e  u s e  

o f  v e h i c l e s .  T h i s  n e w  t u n n e l  w o u l d  a p p r o x i m a t e l y  p a r a l l e l  t h e  

r a i l r o a d  t u n n e l  f o r  a l i g n m e n t  a n d  g r a d e  a n d  t h e  l e n g t h  w o u l d  b e  

a p p r o x i m a t e l y  t h e  s a m e  a s  t h e  r a i l r o a d  t u n n e l .  T h e  h o r i z o n t a l  

• s e p a r a t i o n  w o u l d  b e  s u f f i c i e n t  t o  a s s u r e  c o m p l e t e  s a f e t y  t o  t h e  

r a i l r o a d  t u n n e l  d u r i n g  t h e  p e r i o d  o f  c o n s t r u c t i o n  f o r  t h e  n e w  

t u n n e l .

T "  «  ■ , •

T h e  c o n t r o l  o f  t r a f f i c  t h r o u g h  t h e  t u n n e l  w i l l  b e  f a r  l e s s  

r e s t r i c t i v e  t h a n  C a s e  I  o r  I I  s i n c e  t h e  r a i l r o a d  i m p o s e s  n o  

r e s t r i c t i o n s  a n d  s i n c e  t h e  v e h i c u l a r  t r a f f i c  i s  t w o - w a y .  

C o n t r o l s  a n d  s i g n a l l i n g '  a r e ,  h o w e v e r ,  c o n t e m p l a t e d  t o  e n s u r e  

s a f e t y  t o  t h e  t r a v e l l i n g  p u b l i c .

D e s i g n  a n d  C o n s t r u c t i o n C o n s i d e r a t i o n s  o f  t h e  T h r e e  T u n n e l .

A l t e r n a t e s

T u n n e l  c o n s t r u c t i o n  h a s  a  h i s t o r y  o f  p r e s e n t i n g  s u r p r i s e s  t h a t  

m i g h t  m a t e r i a l l y  a l t e r  t h e  o r i g i n a l  d e s i g n  a n d  a n t i c i p a t e d  

q u a n t i t i e s  w h i c h  i n  t u r n  a l l  t o o  o f t e n  i n c r e a s e  t h e  o r i g i n a l l y  

a n t i c i p a t e d  c o s t  o f  t h e  t u n n e l .  I n  t h i s  p r e s e n t  e r a  t u n n e l  

d e s i g n e r s  g e n e r a l l y  h a v e  t h e  b e n e f i t  o f  e x t e n s i v e  g e o l o g i c a l  

i n v e s t i g a t i o n s ,  t h e  b e n e f i t  o f  i n c r e a s i n g l y  m o r e  " p a s t  e x p e r i ­

e n c e s "  a n d  m o r e  m e a n i n g f u l  g e o t e c h n i c a l  t o o l s .  E v e n  s o ,
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a t u n n e l  i s . . a  c o n s t r u e  t i o r v - ' - e f  f o r t  " d e m a n d i n g  v e r y  c o s t l y ’ u n i t s  

o f  w o r k  t h a t '  m u s t  b e  p r o j e c t e d  i n t o  l e s s  t h a n  t o t a l l y  e x p l o r e d  

a r e a s .

T h e  o r i g i n a l  c o n s t r u c t i o n  o f  t h e  W h i t t i e r  R a i l r o a d  T u n n e l  h a s

t o  a  l a r g e  e x t e n t  p e r f o r m e d  t h i s  e x p l o r a t i o n  i n t o  t h e  u n f o r e ­

s e e n ,  a n d  t h e  e x i s t i n g  s t r u c t u r e  r e v e a l s  t h a t  t h e  b e s t
- I

i m a g i n a b l e  i n s i g h t  i n t o  t h e  c o n d i t i o n s  t h a t  c o u l d  b e

e n c o u n t e r e d  i n  t h e  e n l a r g e m e n t  o f  t h e  e x i s t i n g  t u n n e l  a s  i n  

C a s e  I I .  S i n c e  t h e  p r o p o s e d  n e w  t u n n e l  i n  C a s e  I I I  i s  p a r a l l e l  

a n d  a d j a c e n t  t o  t h e  e x i s t i n g  t u n n e l ,  t h e  u n k n o w n s  i n h e r e n t  i n

m o s t  u n d e r g r o u n d  c o n s t r u c t i o n  h a v e  b e e n  g r e a t l y  m i n i m i z e d .

T h e  f o l l o w i n g  d e s c r i p t i o n  o f  r e q u i r e m e n t s  ' f o r  c o n s t r u c t i o n  o f
\ . •

C a s e s  I ,  I I  a n d  I I I  a n d  t h e  a c c o m p a n y i n g  c o s t  e s t i m a t e s  a r e

. * ! 
b a s e d  e n t i r e l y  o n  w h a t  c a n  b e  o b s e r v e d  i n  t h e  e x i s t i n g  2 1/2
. * 1 ‘ I

m i l e  r a i l r o a d  t u n n e l  ’ a n d  p u b l i s h e d  g e o l o g i c  i n f o r m a t i o n  

r e l a t i n g  t o  t h e  * t u n n e l  a n d  a d j a c e n t  a r e a s .  F i n a l  i x . - s ig r .  f c r

a n y  o n e  o f  t h e  a l t e r n a t e  p l a n s  w o u l d  o f  c o u r s e  b e  s u p p l e m e n t e d  

b y  m o r e  d e  -- l e d  g e o l o g i c  a n d  f i e l d  m e a s u r e m e n t s  t h a t  a r e  n o t  

p o s s i b l e  a t  1 l e v e l  o f  t h i s  i n v e s t i g a t i o n .  F u x r t h e r  g e o t e c h -  

n i c a l  i n v e s t i g a c i o n s  a n d  m e a s u r e m e n t s  w o u l d  p r i n c i p a l l y  r e f i n e  

t h e  q u a n t i t i e s  o f  t h e  w o r k  t o  b e  p e r f o r m e d .

A t  t h i s  l e v e l  o f  i n v e s t i g a t i o n  a n y  o n e  o f  t h e  t h r e e  p r o p o s e d  

a l t e r n a t e s  a r e  j u d g e d  t o  b e  r e a s o n a b l e  a r i  f e a s i b l e  f r o m  t h e  

s t a n d p o i n t  o f  c o m m o n  c o n s t r u c t i o n  m e t h o d s .
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T h e  r o c k  e x c a v a t i o n  e n t a i l e d  i n  C a s e  I  A l t e r n a t e  i s  p r i m a r i l y  

t h e  r e m o v a l  o f  m i n o r  t h i c k n e s s e s  o f  r o c k  ( t i g h t r  o n  t h e  w a l l s  

o f  t h e  t u n n e l  a n d  a t  t h e  s p r i n g l i n e  o f  t h e  a r c h  t o  a c h i e v e  t h e  

m i n i m u m  r e q u i r e m e n t s  f o r  r a i l r o a d  c l e a r a n c e s  d e s i g n e d  b y  t h e  

A R E A .  C o u p l e d  w i t h  t h i s  o p e r a t i o n  w o u l d  b e  t h e  b a r r i n g  d o w n

. • * 1 • ** ’ ' r
a n d  s c a l i n g  o f  a l l  o b v i o u s l y  l o o s e  m a t e r i a l  t h a t  h a s  d e v e l o p e d  

o v e r  t h e  y e a r s  b y  e x p o s u r e  t o  w e a t h e r i n g  a n d  e s p e c i a l l y  f r e e z e  

a n d  t h a w  c y c l e s .  T h e  a m o u n t  o f  t h i s  c l a s s  o f  e x c a v a t i o n  m a y  

e x c e e d  m o r e  t h a n  n o m i n a l  t h i c k n e s s e s  i n  t h o s e  a r e a s  t h a t  a r e  

p r e s e n t l y  s u p p o r t e d  b y  t i m b e r  a n d  l a g g i n g .  T h e  f o r e g o i n g

p r o c e d u r e s  w o u l d  a l s o  b e  a p p l i e d  t o  t h e  w a l l  a n d  a r c h  o f  t h e  

e x i s t i n g -  t u n n e l  o n  t h e  s i d e  t h a t  i s  n o t  e n l a r g e d  u n d e r  t h e

p r o g r a m  c a l l e d  f o r  u n d e r  C a s e  I I  A l t e r n a t e .

T h e .  r o c k  e x c a v a t i o n  o f  C a s e  I I  a n d  C a s e  I I I  w o u l d  b e  a c c o m ­

p l i s h e d  b y  c o n v e n t i o n a l  d r i l l  a n d  b l a s t  m e t h o d s  a n d  t h e  b a r r i n g  

d o w n  a n d  s c a l i n g  o f  n e w l y  e x p o s e d  f a c e s  o f  r o c k  w o u l d  b e  a  p a r t  

o f  t h e  f i n a l  e f f o r t  o f  t h e  m a j o r  e x c a v a t i o n  p r o c e d u r e s .
4

T e m p o r a r y  a n d  p e r m a n e n t  s u p p o r t s ,  e x c e p t i n g  r e a c h e s  i m m e d i a t e l y  

a d j a c e n t  t o  t h e  p o r t a l  a r e a s ,  w o u l d  b e  a c c o m p l i s h e d  b y  r o c k  

b o l t s  o r  s h o t c r e t e  a n d  m o r e  l i k e l y  a  c o m b i n a t i o n  o f  b o t h .

C o n s i d e r a b l y  m o r e  d e t a i l e d  i n v e s t i g a t i o n  w o u l d  b e  r e q u i r e d  t c  

i d e n t i f y  a r e a s  t h a t  w o u l d  r e q u i r e  s t e e l  s e t s  o r  a  f o r m e d  c o n ­

c r e t e  l i n i n g .

gycavation ... .. -:'T .



T u n n e l - - e x c a v a t i o n :  r e q u i r e d  b y  C a s e  I  a n d  I I  w i l l  d e m a n d  a  

p r e m i u m  u n i t  p r i c e  b e c a u s e  o f  t h e  c o n f l i c t  w i t h  t h e  r a i l r o a d  

o p e r a t i o n s .

C r o u t  C u r t a i n

A  p r e s e n t - d a y  e x a m i n a t i o n ,  M a r c h  1 9 8 0 ,  o f  t h e  e x i s t i n g  2 1 / 2  

m i l e  r a i l r o a d  t u n n e l  s h o w s  r e l a t i v e l y  l i t t l e  w a t e r  o r i g i n a t i n g  

f r o m  t h e  r i b s  a n d  t h e  b a c k  o f  t h e  t u n n e l ,  n o n e  o f  w h i c h  c o u l d
•

b e  c o n s i d e r e d  t o  b e  u n d e r  p r e s s u r e . -  A r e a s  s h o w i n g  f r e e  w a t e r  

a r e  q u i t e  l i m i t e d  a n d  o n l y  o n e  a r e a  t h a t  w o u l d  b e  c l a s s e d  a s  a  

s i g n i f i c a n t  a m o u n t  o f  w a t e r .  T h e r e  a r e  a r e a s  i n  t h e  t u n n e l  

t h a t  a p p e a r  m o i s t  t h a t  q u i t e  l i k e l y  i n  o t h e r  s e a s o n s  o f  t h e  

y e a r  m i g h t  s h o w  f r e e  w a t e r .  I t  i s  r e p o r t e d  t h a t :  t h e  e x t e n t  o f  

d r a i n a g e  v a r i e s  f r o m  s e a s o n  t o  s e a s o n  w i t h  t h e  g r e a t e s t  a m o u n t

b e i n g  n o t e d  i n  t h e  f a l l  s e a s o n  o f  t h e  y e a r .
■ ' i

. • - i

T h e  p r o b l e m s  o f  t h e  f o r m a t i o n  o f  i c e ,  b e c a u s e  o f  t h e  p r e s e n c e  

o f  w a t e r  i n  t h e  t u n n e l  a n d  t h e  c i r c u l a t i o n  o f  c o l a  a i r  t h r o u g h  

t h e  t u n r e l ,  i s  a  d i f f i c u l t  a n d  e x p e n s i v e  p r o b l e m  t o  c o p e  w i t h ,  

w i t h o u t  q u e s t i o n . '  T h e  r a i l r o a d  c o n t r o l s ,  t o  t h e  e x t e n t  p o s ­

s i b l e ,  t h e  I c i n g  b y  u s e  o f  t h e  d r a f t  d o o r s  a t  e i t h e r  e n d  o f  t h e  

t u n n e l  a n d  b y  r a i l  m o u n t e d  e l e c t r i c  h e a t e r s  t h a t :  a r e  p l u g g e d  

i n t o  a  p o w e r  c a b l e  a t  s e l e c t e d  l o c a t i o n s  w i t h i n  t h e  t u n n e l ,  a n d  

t h e  h e a t  f r o m  t h e  h e a t i n g  u n i t s  a r e  d i r e c t e d  t c  a  p a r t i c u l a r  

p r o b l e m  a r e a  o f  i c e  f o r m a t i o n .  I t  i s  u n d e r s t o o d  t h a t  e v e n  w i t h  

t h e  p r e s e n t  c o r r e c t i v e  m e a s u r e s  t h e  f o r m a t i o n  o f  i c e  i s  s t i l l  a  

p r o b l e m  a n d  i s  a n  e x p e n s i v e  o p e r a t i o n a l  p r o b l e m .



F r o m  o b s e r v a t i o n  i n  t h e  e x i s t i n g  t u n n e l  - a n d  f i r o m  s t u d y  o f  

g e o l c  '* : r e p o r t  i n f o r m a t i o n ,  i t  s e e m s  c e r t c i i n  t h a t  t h e  e n t r a n c e  

0 ;. *  t o  t h e  e x i s t i n g  t u n n e l ,  a n  e x p a n d e d  t u n n e l  o r  a  n e w

‘ t u n n * - &  ' J  v i r t u a l l y  b e  e l i m i n a t e d  b y  p r e s s u r e  g r o u t i n g .  T h e  

w e t  ' t r e a s  w o u l d  b e  d r i l l e d  a n d  s t a g e  g r o u t e d  i n  a  p a t t e r n  t o  

• - f o r m  a  c u r t a i n  o f  g r o u t  a r o u n d  t h e  p e r i p h e r y  o f  t h e  r o c k  

o p e n i n g .  T h e  g r o u t  c u r t a i n  w o u l d  f o r m  a  b a r r i e r  a n d  i n  e f f e c t  

f o r c e  t h e  w a t e r  o u t s i d e  o f  t h e  t u n n e l  o p e n i n g  a n d  e f f e c t i v e l y  

- - ^ " d r y - u p "  t h e  o p e n i n g .  I t  i s  a s s u m e d  t h a t  o r d i n a r y  P o r t l a n d  A  C e m e n t  g r o u t  w o u l d  b e  e f f e c t i v e .  H o w e v e r ,  i f  t h e  j o i n t  p a t t e r n  

i s  m o r e  d e m a n d i n g  t h a n  c a n  b e  s e a l e d  w i t h  c e m e n t ,  t h e r e  a r e

' a v a i l a b l e  n u m e r o u s  c h e m i c a l  g r o u t s  t h a t  c o u l d  b e  s u b s t i t u t e d

*. • / • 1 
. f o r  P o r t l a n d  C e m e n t .  k

r': r ’I.. 1

T h e  p r e s s u r e  g r o u t i n g  t o  c o n t r o l  w a t e r  w o u l d  b e  e m p l o y e d  i n  a l l  

a r e a s  o f  t h e  t u n n e l  t h a t  c o u l d  b e  i d e n t i f i e d  a s  p o t e n t i a l  w a t e r  

p r o d u c e r s .  T h e  p r e s s u r e  g r o u t i n g  w o u l d  b e  d o n e  p r i o r  t o  a n y  

p l a c e m e n t  o f  c o n c r e t e  l i n i n g ,  s t r u c t u r a l  s h o t c r e t e  o r  p r o ­

t e c t i v e  c o a t i n g s  o f  s h o t c r e t e .  C o n c r e t e  l i n i n g  a n d  p n e u m a t i -  

c a l l y  a p p l i e d  m o r t a r  c o u l d  b e  a n  e f f e c t i v e  b a r r i e r  t o  w a t e r ?  

h o w e v e r ,  t h e  e x t r e m e  c o l d  c o u l d  c a u s e  f r e e z i n g  b e h i n d  t h e  

a p p l i e d  c o n c r e t e  a n d  a f t e r  r e p e a t e d  c y c l e s  o f  f r e e z e  a n d  t h a w  

c a u s e  s p a l l i n g  a n d  t h e  e v e n t u a l  i c e  f o r m a t i o n  d u e  t o  t h e  e s c a p e  

o f  f r e e  w a t e r .

>■ r
: * ‘ * I *
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P n e u m a t i c a l l y  A p p l i e d  M o r t a r  . ~ .

T h e  c o n c e p t u a l  d e s i g n  f o r  t h e  a l t e r n a t e  t u n n e l s ,  C a s e  I ,  I I  a n d  

I I I  c o n t e m p l a t e s  t h e  e x t e n s i v e  u s e  o f  s h o t c r e t e  a n d  g u n n i t e  t o  

a c c o m p l i s h  s p e c i f i c  o b j e c t i v e s .

S h o t c r e t e ,  p n e u m a t i c a l l y  a p p l i e d  c e m e n t - m o r t a r  c o n t a i n i n g  a  

c o a r s e  a g g r e g a t e ,  w o u l d  b e  p l a c e d  i n  t h o s e  a r e a s  o f  t h e  t u n n e l  

t h a t  r e q u i r e  s t r u c t u r a l  s u p p o r t '  i n  t h i c k n e s s e s  c o n s i s t e n t  w i t h  

t h e '  s u p p o r t  n e c e s s a r y .  R o c k  b o l t s  a n d  s t r u c t u r a l  s h a p e s  u s e d  

a s  b r i d g e s  w o u l d  a l s o  b e  u s e d  i n  c o n j u n c t i o n  w i t h  s h o t c r e t e ,  i f  

a p p r o p r i a t e ,  t o  g a i n  s t r u c t u r a l  s u p p o r t .  T h e  i s o l a t e d  z o n e s  o f

' i •

r o c k  w e a k n e s s ,  n o w  s u p p o r t e d  b y  t i m b e r  i n  t h e  e x i s t i n g  t u n n e l ,  

w o u l d  b e  e x p e c t e d  t o  p e r s i s t  a s  a  f o r m a t i o n  c h a r a c t e r i s t i c  i n  

t h e  e x p a n d e d  t u n n e l  o r  a ‘ n e w  t u n n e l  a s  p r o p o s e d  i n  C a s e  I I  o r
* J !** - • !

C a s e  I I I .  I t  i s  p r o p o s e d  t h a t  t h o s e  z o n e s  t h a t  r e q u i r e  s u p p o r t  

s u c h  a s  c a n  b e  s e e n  i n  t h e  e x i s t i n g  t u n n e l ,  w o u l d  b e  s u p p o r t e d  

b y  s h o t c r e t e  b u i l t  u p  t o  t h e  n e c e s s a r y  s u p p o r t  s t r e n g t h  

r e q u i r e d .

«

S i n c e  t h e  e x t e n s i v e  u s e  o f  s t e e l  s e t s  i s  n o t  a p p a r e n t  a t  t h i s  

l e v e l  o f  d e s i g n ,  i t  i s  c o n s i d e r e d  d e s i r a b l e  o  a v o i d  s t e e l  s e t s  

i f  p o s s i b l e  t h r o u g h  t h e  u s e  o f  . s h o t c r e t e .  S t e e l  s e t s  a r e  

p o s s i b l e  t o  u s e ; -  h o w e v e r ,  t h e i r  u s e  i n t r o d u c e s  a  b r e a k  i n  t h e  

c o n s t r u c t i o n  r o u t i n e  o f  e s s e n t i a l l y  a  n o n s u p p o r t e d  t u n n e l  

s e c t i o n .  i t  i s  p o s s i b l e  t h a t  a  m a t e r i a l  s u p p l y  p r o b l e m  c o u l d  

a l s o  b e  i n t r o d u c e d  b y  r e l y i n g  o n  s t e e l  s e t s .
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' T h e  u s e  o f  p n e u m a t i c a l l y  - a p p l i e d  m o r t a r  o v e r  w e l d e d  w i r e  m e s h  

r e i n f o r c e m e n t  f o r  a  s u r f a c e  t r e a t m e n t  w o u l d  b e  e i t h e r  a  s h o t ­

c r e t e  m i x t u r e ,  w i t h  c o a r s e  a g g r e g a t e ,  o r  a  g u n n i t e  m i x t u r e  w i t h  

n o  c o a r s e  a g g r e g a t e ,  d e p e n d i n g  o n  t h e  c h a r a c t e r i s t i c s  o f  t h e

r o c k  s u r f a c e s  a n d  t h e  r e s u l t s  t h a t  a r e  o b t a i n e d  i n  t h e  f i e l d

f o r  t h e  d i f f e r e n t  g r a d a t i o n s  o f  t h e  a p p l i e d  m o r t a r . .  T h e

s u r f a c e  t r e a t m e n t  m o r t a r  w o u l d  b e  a p p l i e d  t o  a l l  e x p o s e d  r o c k  

s u r f a c e s  i n  C a s e s  I ,  I I  a n d  I I I  t o  m i n i m i z e  t h e  c o n t i n u a l  

r a v e l l i n g  a n d  s p a l l i n g  o f  s m a l l  r o c k s  d u e  t o  n o r m a l  w e a t h e r i n g  

a n d  t o  p r e v e n t  t h e  l o s s  o f  " k e y i n g "  r o c k  p a r t i c l e s  t h a t  s u p p o r t  

m o r e  s i g n i f i c a n t  b l o c k  s i z e  r o c k s .  S u r f a c e  t r e a t m e n t  w o u l d  n o t  

b e  i n t e n d e d  t o  o e  a  g r o u n d  s u p p o r t  m e t h o d  a n d  t h e  p u r p o s e  o f  

t h e  w e l d e d  w i r e  m e s h  w o u l d  b e  t o  m a i n t a i n  o n l y  t h e  i n t e g r e i t y  

o f  t h e  m o r t a r .  S u r f a c e  t r e a t m e n t  m o r t a r  a l s o  w o u l d  m i n i m i z e  

t h e  l i g h t i n g  r e q u i r e m e n t s '  f o r  t h e  t u n n e l  a n d  g r e a t l y  i m p r o v e
* . , i ,

t h e  c o - e f f i c i e n t  o f  f r i c t i o n  f o r  t h e  m o v e m e n t  o f  v e n t i l a t i o n  

a i r .  S u r f a c e  t r e a t m e n t  f u r t h e r  e n h a n c e s  v i s u a l  a p p e a r a n c e  o f  

t h e  t i v n n e l  a n d  v e r y  i m p o r t a n t l y  p r o v i d e s  a  g r e a t e r  f e e l i n g  o f  

s e c u r i t y  a n d  a  " g o o d  f e e l i n g "  a b o u t  b e i n g  i n  a  t u n n e l  t o  t h e

t r a v e l l i n g  p u b l i c .

R o c k  B o l t s

T h e  u s e  o f  r o c k  b o l t s  t o  p r o v i d e  t e m p o r a r y  g r o u n d  s u p p o r t

d u r i n g  c o n s t r u c t i o n  a n d  i n  c o n j u n c t i o n  w i t h  s h o t c r e t e  a n J  

c h a n n e l  h a r d w a r e  a s  p e r m a n e n t  s u p p o r t s  i s  c o n t e m p l a t e d  t h r o u g h ­

o u t  t h e  t u n n e l .  T h e  l o c a t i o n s  w i t h i n  t h e  t u n n e l  w h e r e
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r o c k  b o l t s  w o u l d  b e  u s e d  i s  r i o t  ' i d e n t i f i e d  a t ' 1 t h i s  . l e v e l  o f  

c o n c e p t u a l  d e s i g n .  T h e  h o l t s  w o u l d  b e  o f  v a r y i n g  l e n g t h  a n d  

w o u l d  b e  s p e c i f i e d  a s  t h e  e p o x y  a n c h o r e d  a n d  g o r u t e d  t y p e  a s  

o p p o s e d  t o  t h e  m e c h a n i c a l  a n c h o r e d  t y p e  w i t h  c e m e n t  g r o u t  a t  a  

l a t e r  d a t e  f o r  c o r r o s i o n  p r o t e c t i o n .

C o n c r e t e  L i n i n g

A c o n c r e t e  l i n i n g  o f  t h e  t u n n e l  w i l l  b e  n e c e s s a r y  a t  e a c h  

p o r t a l  o f  t h e  t u n n e l  t o  i n s u r e  s t r u c t u r a l  i n t e g r i t y  o f  t h e  

t u n n e l  a s  i t  e n t e r s  a n d  p a s s e s  t h r o u g h  t h e  w e a t h e r e d  z o n e  o f  

r o c k  a t  t h e  p o r t a l s .  A  s m a l l  p o r t i o n  o f  c o n c r e t e  l i n i n g  w o u l d  

b e  e x t e r i o r  t o  t h e  t u n n e l  f o r  t h e  p u r p o s e  o f  c r e a t i n g  a  t r a n s i -

• » ‘ w t

t i o n  f r o m  t h e  t u n n e l  s e c t i o n  t o  t h e  p o r t a l  s t r u c t u r e s .

I

T h e  g r e a t e s t  a m o u n t  o f  s u r f a c e  w a t e r  a n d  g r o u n d  w a t e r  o c c u r s  i n
I

t h i s  w e a t h e r e d  z o n e  a n d  t h e  c o n c r e t e  l i n i n g  b e c o m e s  a  n e c e s s i t y  

t o  w a t e r p r o o f . t h e  m o s t  v u l n e r a b l e  a r e a  t o  f r e e z i n g .  JYrw p r e s ­

s u r e  b a c k f i l l  g r o u t  w o u l d  b e  i n t r o d u c e d  b e h i n d  t h e  c o n c r e t e  a n d  

b e t w e e n  t h e  r o c k  t o  m i n i m i z e  w a t e r  d r a i n a g e  a n d  a s s u r e  c o n t a c t  

b e t w e e n  t h e  c o n c r e t e  l i n i n g  a n d  t h e  e x c a v a t e d  r o c k  s u r f a c e .  

T h e  e x p o s e d  s e c t i o n  o f  c o n c r e t e  p o r t a l  w o u l d  b e  b a c k f i l l e d  f o r  

i n s u l a t i o n  a n d  a e s t h e t i c  r e a s o n s .

» '

d e t a i l e d  g e o l o g y  a n d  t h e  a c t u a l  f i e l d  c o n d i t i o n s  e n c o u n t e r e d  

w o u l d  d e l i n e a t e  t h e  l e n g t h  o f  t h e  c o n c r e t e  l i n i n g  a t  e a c h  

p o r t a l  o f  t h e  t h r e e  c a s e s  b e i n g  c o n s i d e r e d .



P o r t a l  S t r u c t u r e s

R e i n f o r c e d  c o n c r e t e  p o r t a l  s t r u c t u r e s  w i l l  b e  r e q u i r e d  a t  e a c h  

e n d  o f  t h e  t h r e e  t u n n e l  a l t e r n a t e s .  T h e  p o r t a l - s t r u c t u r e  w o u l d  

p h y s i c a l l y  c o n n e c t  t o  t h e  c o n c r e t e  l i n i n g  o f  t h e  t u n n e l  a n d  t h e  

s t r u c t u r e s  w o u l d  h a v e  c o m m o n  f a c i l i t i e s  s u c h  a s  d r a f t  d o o r s  t o  

c o n t r o l  v e n t i l a t i o n  a n d  w e a t h e r  e x t r e m e s ,  t h e  h o u s i n g  o f  e m e r ­

g e n c y  e q u i p m e n t  f o r  r e s c u e  o f  s t a l l e d  v e h i c l e s ,  c o m m u n i c a t i o n  

a n d  c o n t r o l  e q u i p m e n t  f o r  v e h i c u l a r  t r a f f i c ,  t u n n e l  v e n t i l -  

l a t i o n  c o n t r o l s  a n d  p e r s o n n e l  q u a r t e r s .

E a c h  p o r t a l  s t r u c t u r e  f o r  t h e  t h r e e  C a s e s ,  I ,  I I  a n d  i l l  w o u l d  

v a r y  c o n s i d e r a b l y  i n  p h y s i c a l  d e t a i l s  b e c a u s e  o f  t h e  t h r e e  

t u n n e l  s i z e s  a n d  t h e  n e c e s s i t y  t o  p r o v i d e  f o r  c o m b i n e d  u s e  o f  

r a i l r o a d  a n d  v e h i c u l a r  t r a f f i c  f o r  C a s e  I  a n d  I I  a n d  t h e  s i n g l e  

u s e  o f  t h e  n e w  t u n n e l  f o r  v e h i c u l a r  t r a f f i c : ,  C a s e  I I I .

R o a d w a y  P l a t f o r m

E a c h  o f  t h e  t h r e e  t u n n e l  a l t e r n a t e s  b e i n g  c o n s i d e r e d  h a v e  a  

d i f f e r e n t  r o a d w a y  p l a t f o r m  a n d  e a c h  p l a t f o r m  p r e s e n t s  a  

d i f f e r e n t  q u a l i t y  o f  r o a d w a y  f o r  v e h i c u l a r  t r a f f i c ,

C a s e  I  P l a t f o r m  m u s t  b e  d e s i g n e d  f o r  t h e  u s e  o f  v e h i c u l a r  

t r a f f i c  a s  w e l l  a s  f o r  c o n t i n u e d  r a i l r o a d  o p e r a t i o n .  T h i s  

p l a t f o r m  h a s  t h e  d i s t i n c t  d i s a d v a n t a g e  o f  t h e  " r a i l  s l o t "  t h a t  

w i l l  t e n d  t o  d e t r a c t  f r o m  t h e  s u r f a c e  f o r  r u b b e r  t i r e d  v e h i c l e s .



C a s e  I I - ;  P l a t f o r m - - w i l l  h a v e  t h e  s a m e  d i s a d v a n t a g e  i n . t h a t  t h e  

" r a i l  s l o t "  w i l l  t e n d  t o  m a k e  t h e  v e h i c u l a r  t i r e s  f o l l o w  t h e  

" s l o t " .

T h e  d r i v i n g  e x p e r i e n c e  f o r  C a s e  I I I  P l a t f o r m  w i l l  b e  s i m i l a r  t o  

a  t w o - l a n e  b r i d g e .

T h e  r o a d w a y  p l a t f o r m  f o r  a l l  t h r e e  c a s e s  i s  c o n s t r u c t e d  e s s e n ­

t i a l l y  t h e  s a m e  w a y ,  t o  t h e  e x t e n t  t h a t  t h e  s u b - g r a d e  a n d  b a s e  

c o u r s e  w o u l d  b e  f r e e  d r a i n i n g  m a t e r i a l  w i t h  p a r a l l e l  l a t e r a l  

p i p e  d r a i n s  t o  s e l e c t  a n y  f r e e  w a t e r .  T h e  r o a d w a y  s u r f a c e  

w o u l d  b e  h o t  m i x  a s p h a l t  w i t h  c o n c r e t e  c u r b s  t o  m i n i m i z e  c o n ­

t a c t  w i t h  t h e  w a l l s  o f  t h e ’ t u n n e l  a n d  c a t c h  b a s i n s  t o  c o l l e c t  

a n d  d i r e c t  " i m p o r t e d "  w a t e r  f r o m  t h e  v e h i c l e s  t o  t h e  s u b - d r a i n s  

a n d  o n  o u t  o f  t h e  t u n n e l .

T h e  r o a d  t r a c k s  t h a t  r e m a i n  a s  p a r t  o f  t h e  p e r m a n e n t  f e a t u r e s  

i n  C a s e  I  a n d  I I  w i l l  b e  r e c o n s t r u c t e d  w i t h  p r e c a s t  c o n c r e t e  

t i e s  a n d  c u s h i o n e d  w i t h  a  s u f f i c i e n t  d e p t h  o f  b a l l a s t  a n d  

s u b - b a s e  t o  m i n i m i z e '  t h e  o n g o i n g  m a i n t e n a n c e  o f  t h e  r a i l s .  I t  

i s  a n t i c i p a t e d  t h a t  t h e  g r a d e  o f  t h e  r a i l r o a d  w o u l d  r e m a i n  t h e  

s a m e ;  h o w e v e r ,  i t  i s  t o  b e  e x p e c t e d  t h a t  t h e r e  w i l l  b e  a  m i n o r

a m o u n t  o f  a d d i t i o n a l  r o c ! ;  e x c a v a t i o n  t o  p e r m i t  t h e  c o n s t r u c t i o n, } • •
o f  a  u n i f o r m  t h i c k n e s s  o f  s u b - b a s e  a n d  b a l l a s t .  T h e  c o n s t r u c ­

t i o n  o f  c h e  r o a d w a y  p l a t f o r m  i n  C a s e  I  a n d  I I  w i l l  r e q u i r e  

c o n s i d e r a b l e  c o o p e r a t i o n  w i t h  t h e  r a i l r o a d  a n d  w i l l  b e  a 

t i m e - c o n s u m i n g  o p e r a t i o n  s i n c e  i t  m u s t  b e  d o n e  i n  s h o r t
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s e g m e n t s  s u c h  t h a t  t h e  r a i l  l i n e ,  i s  n e v e r  o u t  o f  o p e r a t i o n '  f o r  

a  l o n g e r  p e r i o d  o f  t i m e  t h a n  w o u l d  b e  p e r m i t t e d  b y  t h e i r  n o r m a l  

o p e r a t i n g  s c h e d u l e .

T u n n e l  L i g h t i n g

L i g h t i n g  i s  c o n s i d e r e d  n e c e s s a r y  f o r  a l l  t h r e e  c a s e s  u n d e r  

c o n s i d e r a t i o n  i n  t h e  i n t e r e s t  o f  p u b l i c  s a f e t y  a n d  f o r  r o u t i n e  

m a i n t e n a n c e  a n d  i n s p e c t i o n  o f  t h e  t u n n e l .  T h e  l e v e l  o f  i l l u m i ­

n a t i o n  a t  t h e  p o r t a l s  w o u l d  b e  i n  t h e  o r d e r  o f  100- f o o t  c a n d l e s  

a n d  g r a d u a l l y  d e c r e a s e d  i n  i n t e n s i t y  t o  a p p r o x i m a t e l y  10- f o o t  

c a n d l e s  f o r  t h e  r e m a i n i n g  80%  o f  t h e  t u n n e l  l e n g t h .  T h e  v a r i ­

a t i o n  o f  l i g h t  i n t e n s i t y  f o r m  t h e  p o r t a l  a r e a  t o  t h e  t u n n e l  

p r o p e r  p e r m i t s  a d r i v e r -  t o  b e c o m e  a c c u s t o m e d  t o  t h e  d a r k n e s s  o f  

t h e  t u n n e l  f r o m  t h e  b r i g h t  c o n d i t i o n s  e x t e r i o r  f r o m  t h e  t u n n e l .

T h e  l e v e l  o f  i l l u m i n a t i o n  w i l l  a l t . ’j b e  i n c r e a s e d  i n  t h e  v i c i ­

n i t y  o f  t h e  t u r n o u t s '  c h a t  a r e  p r o v i d e d  i n  C a s e  I .

• i

T h e  s u r f a c i n g  o f  t h e  t u n n e l  b a c k  a n d  w a l l s  w i t h  s h o t c r e t e ,
-  , «

c o u p l e d  w i t h  l i g h t i n g  a l s o  g r e a t l y  d i s s p e l l s  t h e  u n e a s y  f e e l i n g  

f o r  s o m e  w h e n  u n d e r g r o u n d .

. S i g n a l l i n g  a n d  M o n i t o r i n g  S y s t e m s

T h e  m o n i t o r i n g  a n d  c o n t r o l  o f  t r a f f i c  f o r  C a s e s  I  a n d  I I  w o u l d  

i n v o l v e  r e s t r i c t i o n s  i m p o s e d  b y  t h e  j o i n t  u s e  o f  r a i l r o a d  a n d



- v e h i c u l a r  t r a f f i c .  T h e  m o n i t o r i n g  a n d  c o n t r o l  * o f  t u n n e l  

t r a f f i c  f o r  d u a l  u s e  i s  m o r e  c o m p l i c a t e d  t h a t  t h a t  i n v o l v i n g  

o n l y  v e h i c u l a r  t r a f f i c  a s  w i t h  C a s e  I I I .  T h e  m o n i t o r i n g  o f  t h e  

s t a t u s  o f  t h e  f l o w  o f  t r a f f i c  t h r o u g h  t h e  t u n n e l  a n d  t h e  d e m a n d  

f o r  t h e  u s e  o f  t h e  t u n n e l  a t  t h e  p o r t a l  w o u l d  r e s u l t  i n  t h e  

c o n t r o l s  t h a t  w o u l d  o p t i m i z e  t h e  s a f e  u s e  o f  t h e  t u r n e l .  S u c h  

c o n d i t i o n s  a s  a n  a u t o m o b i l e  f i r e ,  s t a l l e d  v e h i c l e  a n d  r e s u l t i n g  

p o l l u t i o n  b u i l d u p  a l l  w o u l d  r e s u l t  i n  c o n t r o l  o f  t r a f f i c .

A l l  o f .  t h e  a b o v e  c o n s i d e r a t i o n s  w o u l d  b e  i n c o r p o r a t e d  i n t o  a  

s u p e r v i s o r y  c o n t r o l  s y s t e m  t h a t  w o u l d  i n d i c a t e  t h e  c o n d i t i o n s  

w i t h i n  t h e  t u n n e l  a n d  e x t e r i o r  a n d  r e a c t  t o  t h o s e  c o n d i t i o n s  t o  

t h e  e x t e n t  p o s s i b l e .  T h e  t o o l s  o f  t h e  s y s t e m  w o u l d  b e  T V  

m o n i t o r s ,  l i g h t e d  s i g n s ,  a u t o m a t i c  b a r r i c a d e s  a n d  a i r  q u a l i t y  

a n a l y z e r s  a n d  t e m p e r a t u r e  s e n s o r s .

T h e  s u p e r v i s o r y  c o n t r o l  s y s t e m  w o u l d  b e  f l e x i b l e  s o  t h a t  t h e  

s y s t e m  c o u l d  b e  c h a n g e d  f r o m  s u m m e r  t o  w i n t e r  m o d e ,  f r o m  

p r e s e n t  d a y  t o  f u t u r e  t r a f f i c  v o l u m e s  a n d  t o  s o m e  e x t e n t  w o u l d  

b e  a d j u s t e d  t o  a c c o m m o d a t e  d i f f e r e n t  w e a t h e r  c o n d i t i o n s .

M i s c e l l a n e o u s  I t e m s

I n c l u d e d ,  b u t  n o t  l i m i t e d  t o ,  i s  t h e  r e m o v a l  a n d  r e i n s t a l l i n g  

o f  t h e  e x i s t i n g  7 . 5  K V A  p o w e r  c a b l e  a n d  t h e  e x i s t i n g  r a i l r o a d  

c o m m u n i c a t i o n  d u c t  t h a t  i s  p r e s e n t l y  a t  t h e  i n v e r t  o f  t h e  

t u n n e l .  T h e s e  i t e m s  o f  w o r k  a r e  r e q u i r e d  o n l y  f o r  C a s e s  I  

a n d  I I .
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O t h e r  m i n o r  i t e m s  c o m m o n  t o  a l l  t h r e e  c a s e s  a r e  t h e  f u r n i s h i n g  

a n d  i n s t a l l i n g  f i r e  e x t i n g u i s h e r s  a n d  e m e r g e n c y  p u l l - b o x  

s t a t i o n s  a n d  t e l e p h o n e  s t a t i o n s .
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