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Proposed HSR Station 
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Cost Normalized to Tehachapi Pass 
(High Cost) 

5.5 to 11.5 
Mar- Sept, 2016 
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*Lim 

ENGINEERING SUMMARY 
ALIGNMENT COMPARISON 

ALIGNMENT LENGTH 

(miles) 

JOURNEY TIME 
(min:sec) (Difference from Tehachapi Journe 

Time in min:sec) (Ave speed in mph) 

DESIGN SPEED 
(mph) 

MAXIMUM GRADE 

LENGTH OF MAX GRADE 

(miles) 

HIGH POINT ELEVATION 

(ft) 
LONGEST TUNNELS 

(miles) 

OVERALL TUNNEL LENGTH 

(miles) 

TUNNEL CONSTRUCTION DURATION 

MAXIMUM AERIAL STRUCTURE HEIGHT 

(Above original ground- ft) 

MAXIMUM PIER HEIGHT 

(ft) 

OVERALL AERIAL STRUCTURE LENGTH 
(miles) 

GRADE SEPARATIONS 

LENGTH OF TRACKWAY 

ACROSS LAKE THOMPSON (miles) 

TEHACHAPI PASS 

104 

34 :50 

179 

250 

3.5% 

El4,374 

1.3 

7.6 

within 5 yrs 

301 

270 

29.1 

42 

9.4 

OAK CREEl< PASS 

102 

34:28 (-0:22) 

178 

250 

3.5% 

El4,469 

1.6 

6.7 

within 5 yrs 

325 

270 

24.6 

36 

11.1 

itations on Length of Steep Grades: 2.5% for 6.2 miles and 3.5% for 3. 7 miles 

WESTSIDE BYPASS 1 

111 

33 :10 (-1:40) 

201 

250 

3.1% 

El 3,204 

4.4 

12.6 

within 5 yrs 

490 

200 

32.0 

27 

7.5 

WESTSIDE BYPASS 2 

109 

32 :59 (-1 :59) 

198 

250 

2.5% 

20* 

EL 3,204 

4.4 

12.3 

Within 5 yrs 

547 

250 

24.5 

25 

7.5 

~ 

Design level varies for each alignment 10 
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Fault 

Garlock 
(Mw 6.8-7.6, slip 2-11 mm/yr) 

White Wolf 
(Mw 6.5-7.5, slip 3-8.5 mm/yr) 

Edison 

Tehachapi Creek 

Willow Springs/Rosamond 

Wheeler Ridge 
(Mw 6.0-7 .1) 

Pleito 

(Mw 6.3-7.3, slip 1.4 mm/yr) 

TEHACHAPI PASS 

Crossed on 
Embankment 

OAK CREEl< PASS 

Crossed at Grade 

Parallel at Grade,~ 
trace fault crossed on aerial ---------------------

structure ---

WESTSIDE BYPASS 1 

Crossed at Grade (Steam 
in Culverts), 90 deg 

WESTSIDE BYPASS 2 

Crossed at Grade (Steam 
in Culverts), 90 deg 

Crossed on Embankment 
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ENVIRONMENTAL IMPACT SUMMARY 

Tejon Ranch Company Impacts 

Threatened/Endangered Species 

Oil Well Impacts (Hazmat & Safety 
Issues) 

LENGTH OF TRACKWAY 
ACROSS LAKE THOMPSON (miles) 

California Aqueduct Impacts 

Wind Wolves Preserve Impacts 

TEHACHAPI PASS 

Alignment crosses 
approx. 6.9 miles of 

northern part of ranch , 
which is open space 

conservation land 

No impact 

No impact 

OAK CREEK PASS 

Alignment crosses 
approx. 7.1 mi les of 

northern part of ranch, 
which is open space 

conservation land 

11.1 

No impact 

No impact 

WESTSIDE BYPASS 1 

Alignment traverses 
approx. 20.6 miles of 
ranch, including the 

planned Tejon Mountain 
Village & open space 

conservation land (grade, 
aerial, and tunnel ) 

HSR parallel to aqueduct 

Slight encroachment on 
northern perimeter 
(tunnel and viaduct ) 

WESTSIDE BYPASS 2 

Alignment traverses 
approx. 20.5 miles of 
ranch , including the 

planned Tejon Mountain 
Village & open space 

conservation land (grade, 
aerial and tunnel) 

Passes adjacent/parallel 
to the northern perimeter 

(embankment) 
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ENVIRONMENTAL IMPACT SUMMARY 

TEHACHAPI PASS OAK CREEK PASS WESTSIDE BYPASS 1 WESTSIDE BYPASS 2 

More impact to More impact to 
Less impact to Less impact to agricultural land due to agricultural land due to 

Agricultural Impacts agricultural land and agricultural land and severance of existing severance of existing 
agribusinesses agribusinesses farms & conversion to farms & conversion to 

transportation uses transportation uses 

Potential EJ issues in Reduced EJ issues in 
Potential EJ issues Potential EJ issues 

Socioeconomic Impacts 
Rosamond Rosamond 

between Bakersfield & between Bakersfield & 
Tejon Ranch Tejon Ranch 

Wildlife Crossings 

Wind Turbine Impacts 
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WSBP Alignments (west of 1-5) 

Tunneling avoided across Garlock fault by approaching 
Tehachapi mountains from west side of 1-5 

Stauon LocatJon. 
lancaster Metroli'* 
stauon 

Stauon Locaoon
Palmdalo Alrponl 
Transportation Cenler 

~d in 2005 EIM:IS 11 tlaltion 
optiOn to lef'lle h An&eiOpe v•r ..,., ..... 

StatiOn Locabon.. Sytmar Pt.-r.d In 2001! BREIS aa Italian 
Meltolink c:¢on 10 IIINe lhe San F.,.,.,-,do 

Vfllly, Simi Valley end f\lewNIVSanta; 
Cllll'lla areas 

ar.w.tad due tD Mlngthy run M~jtcenl and 
petallliltDSen ........... z:ane...n"'IC 

"'"""''* 

Ckltto~COI'I!Stt.,IS . 
MIOid 01 ~tlinllllly rmuc. 

~ral ""'**; did ncM mWI prOfKl 
otJ,KiY• due 10 insulfiCillnl c:onnecJvity 
seYe~"e nght.ol...way coostra.nts and hiQI'I 
eon!ltn.ICIOII•SUH.. - .... -~ac:cns to e,ust,ng IOed~ys and 
rnpecllcabte lllgh OOMindOn IUuM And .-

2005, 1-5 Alignments (east of 1-5) 

Previous alignments attempted to reach valley floor on the 
east side of 1-5 necessitated tunneling at the Garlock fault 

AG009178 



Tehachapi 

15.3 

Base Line - 2012 Cost 
Westside Bypass Feasibility Study 

Oak Creek 

12.7 

WSBP1 

11 .8 

=~lw.ltotAIM 

APfWOIIIo•uoWifldF_AI_ 

.... - C .. iloM••Aquelloort 

WSBP2 

11 .6 
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ALIGNMENT COMPARISON 

ALIGNMENT LENGTH 

(miles) 

JOURNEY TIME 
(min:sec) (Difference from Tehachapi 

Journey Time in min :sec) (Ave speed in 

mph) 

DESIGN SPEED 

(mph) 

MAXIMUM GRADE 

LENGTH OF MAX GRADE 

(miles) 

HIGH POINT ELEVATION 

{ft) 

LONGEST TUNNELS 
(miles) 

OVERALL TUNNEL LENGTH 

(miles) 

TUNNEL CONSTRUCTION DURATION 

MAXIMUM AERIAL STRUCTURE 
HEIGHT (Above original ground-ft} 

MAXIMUM PIER HEIGHT 

{ft) 

OVERALL AERIAL STRUCTURE LENGTH 

(miles) 

GRADE SEPARATIONS 

LENGTH OF TRACKWAY 

ACROSS LAKE THOMPSON (miles) 

34:50 34:28 (-0:22) 

179 178 

250 250 

3.5% 3.5% 

El4,374 El4,469 

1.3 1.6 

7.6 6.7 

within 5 yrs within 5 yrs 

301 325 

270 270 

29.1 24.6 

42 36 

9.4 11.1 

33:10 (-1:40} 

201 

250 

3.1% 

El 3,204 

4.4 

12.6 

within 5 yrs 

490 

200 

32.0 

27 

7.5 

32:59 (-1:59) 

198 

250 

2.5% 

20* 

EL 3,204 

4.4 

12.3 

Within 5 yrs 

547 

250 

24.5 

25 

7.5 

TBD 

250 

2.0% 

25 

EL 3,204 

5.7 

16.6 

Within 5 yrs 

550 

260 

19.1 ~ 
25 ~ 7.5 

Limitations on Length of Steep Grades: 2.5% for 6.2 miles and 3.5% for 3.7 mi~les J Design level varies forea~h alignment 
21 
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larification and clu ion 

B-P Alignment Options Cost Study for: Tehachapi Pass, Oak Creek Pass, Westside Bypass (1) and Westside Bypass (2) 
Tehachapi Mountains, 

lariflcation. : 
I e ha e b . ed our rder of magnitude budget n the foil wi ng: 

a) cope defini tion pro ided by the B-P R Team. 
b) Quantitie u ed for the Tehachapi Pll! alignment were pro ided by the R and are . imilar to the quantitie to be used in the 2014 Busine Plan. 

i) Tehachapi Pa : 104 Mile 
(I) .45 mile ofTBM d ublc tra k twin bore o· 10 tunnels' ith cro gcs 00 LF . Tunnel for this alignment arc umcd t hon f< r tunnel 

boring machine t be profitable. 
(2 4.35 mile of con entiona lly mined 2 track (RH or 0 · B runnel . 
(3 42 Grade eparation are included. 
(4 29.09 mile of2 t k elevated track tm rure. 
(5 67.12 mile of at-grade track tm rure 
(6 5 miles ofacce s road and 9,800,000 F of road\ ay modifications. 
(7 u ill : quantities provided b the RC. 
(8) lab track i in luded for all tunnels and ele ated trucrures; ballasted track is included for all at-grade trn k structures. 

c) uantitie used f< r the pri ing of the below option were provided by the B-P RM Team for the three (3) option that are defined as folio\ 
Oak reek Pa : 102 Mile 
(I) 5.5 mil ofTBM double track twin bore 30' 10 runnel with cro s passages 00 LF OC. 
(2 1.2 mil of con entionally mined 2 track (RH or O&B) runnel . 
(3 3 Grade eparntion are included. 
(4) 1.2 parallel mile of I track elevated track structure. 
(5) 23.4 mi le of2 track ele ated track trucrurc. 
(6 70. mi les of at-grade track structure. 
(7) 54 mile of a cess road and 5,200,000 F of roadway modifications. 
() ill : quantitie wcrcn tprovidedf< rthc ak reck ub cction tation 19176+00to21270+31) 
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tructurcs. 
ii) 

in ludcd for all at-grade tra k tructurcs. 

p age LF 

that rein a cl se pro imity 10 tunnel p nal . 

ount rom the Division of Oil Gas & Geothermal 

egment in the -B porti nand is based on the report received from . D. ook on 4/9/ 1 . 

ii) 
ook on 4/9/ 13. 

ba ed on the report re eived ITom . D. ook on 4/9/ 1 . 
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(I) I ,000,000 i included fi r the\ 2 egment in the F- B portion and i ba ·ed on the report received from . D. ook on 4/911 3. 
(2) ume I 0 wells for the -B porti n to be relocated. 
(3) ume 61 wells forth B-P porti n to be re i atcd. 

e) on tingency 
i) Tl'hachapi Pass: 

(I) Un-allocated contingency i 5% and current with 201 4 Bu ines Plan. 
ii) Oak reek Pa s 

(I) Un-allocated con tingency i 10% and a directed by the B-P RM Team to account for design level difference between the Tehachapi Pas de ign and 
the Oak reek Pa de ign. 

iii) West ide Bypa ( 1) : 
(I) Un-allocated ontingency i I 0% and as dire ted by the B-P RM Team to accowlt for design level differences between the Tehachapi Pass design and 

the We t ide Bypas (I) de ign. 
i ) We 1 ide Bypas (2): 

(I) Un-a llocated contingency i I 0% and as directed by the B-P R Team to account for design le el differenc between the Tehachapi Pass de ign and 
the We t ide Byp (2) de ign. 

material . 
Mini ng for in tunnel Traction Power ub ation . 
Additional TBM to accelerate h du le. Pricing include I TBM per runnel haft each. 
Pressure rei ief passage . . 
Emergency e cape pas age that e tend to verti al o r horiz mal height beyond I ,500 L 
llorizonta l shafts for power supply from at-grade traction power lations. 
Tra in eros -over tunnel . 
Bored mechanical haft . 
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32:59, 198 mph 
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Construction Method 

Construction Period 

Construction Rate 

Construction Cost 

Devil 's Slide -------

2 tunnels at 4,585 and 4,432 feet 

30 feet 

New Austrian Tunneling Method (NATM) 

4.25 yrs- Completed 2013 

0.40 miles/year 

$439M 

Caldecott -----

3,389 feet 

41 feet 

New Austrian Tunneling Method (NATM) 

4 yrs - Projected end 20 13 

0. 16 miles/year 

$420M 
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800,000 

700,000 

600,000 

500,000 
I- 400,000 (f) 

0 
300,000 u 
200,000 

100,000 

Location 

En land/France 

Japan 

Switzerland 

Gott ard Switzerland 

MRT North East Singapore 

5 15 

Year Complete 

1995 

1198 

2007 

2010 

2002 

CHSR 
RANGE 

20 25 

Complete 

Cost ($B) 

$11 

$7 

$13 

$10 

$5 

30 35 40 

2013 Cost 2013 Cost/Mile 

Factor Cost Length 2013 ($M) 

1.51 $16.6 23.5 $706,809 

1.41 $9.9 33.5 $294,627 

1.11 $14.4 21.5 $671,163 .. 
1.06 $10.7 35.4 $302.429 

1.28 $6.4 $512,000 
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. 
28 mile tunne l . 
time to con~truct 10-14 years 

PROPOSED HSR 
CONSTRUCTION 

...J 
PERIOD 

w 
z Seikan 33.5 17 2.0 z 
:> Lotschberg 21 .5 13 1.7 ...... 
u. 
0 

17.7 5 3.5 VI 
w 
...J 

~ Hakkoda 16.4 11 1.5 

Adler 3.3 6 0.6 

Tempi 2.5 6 0.4 

Tauern 5.2 5 1.0 

Gotthard 35.4 13 2.7 

10 II 12 13 14 15 16 17 I I 19 MRTNE 12.5 6 2.1 

YEARS OF CONSTRUCTION 
.... 
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HSR Tunnel Costs per Mile 
$500 

$450 

s.coo 

$350 

S300 

$250 

I S200 I $150 

S l OO 

$SO 

S· .,._...... 

Overall Planned International Built International Planned Domestic 
(millions of 2010 $) (millions of 2010 $) (millions of 2010 $) (millions of 2010 $) 

Maximum $443 $266 $235 $ 443 

80th Percentile $259 $ 151 $142 $ 437 

Median $136 $121 $109 $ 263 

Mean $172 $128 $120 $311 

20th Percentile $112 $ 97 $117 $ 259 

Minimum $ 60 $ 67 $ 60 $ 203 
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Earthquake Magnitude 

Width of Faulting 

Creep over 100 Yr Design Life 

Rupture Displacement 

7.5-8 Mw 

Approx.131 0 feet 

8-39 inches 

23-30 feet 

~ 
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