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8th Street Tunnel (West 
Bottoms)

MO Kansas City KCPS 8.8% When Robert Gillham, D.M. Edgerton and Millson McCormick 
punched Kansas City's 8th Street Tunnel through the city's West 
bluffs there were already a few ways up and out of the West 
Bottoms via street cars.  One was a route twisting around the bluff 
to City Market and then south into Downtown.  It was powered by 
horses and mules.  Two others were cable cars on 12th Street and 
on 9th street.  Both were very steep routes.  12th Street was at a 
20% grade and 9th Street Incline was at an 18% grade.  That 9th 
Street incline was dangerous, as the cables would snap, letting 
cars plunge down the incline.  
 
The 8th street tunnel was built in 1888 and went through the West 
Bluffs at an 8.8% grade, a much gentler slope.  It opened with 
cable cars in April of 1888 and was switched to electric cars in the 
summer of 1892.  It surfaced at the top of the bluff at 8th and 
Washington Street.  It was part of a straight shot that stretched 
from downtown, west through the tunnel, down to the Union Train 
depot, across the West Bottoms and over to Kansas City Kansas.  
Kansas City had 314 miles of streetcars at its peak.  In 1904 the 
tunnel was redug at an even gentler slope going from 8.8% to 
5.5%.  And it was extended east two blocks to 8th and Broadway. 
[2]

Abo Pass NM Mountainair AT&SF 6,508 1.2% Around the turn of the 20th century, the Atcheson, Topeka, and 
Santa Fe Railway ended its search for a new route through New 
Mexico's mountains by building the Belen Cutoff, a bypass from 
Belen to Texico over Abo Pass.  
 
-----------------------------------------------------------------------------------------
------------------------------------------------- 
The Belen Cutoff was constructed to avoid the steep grades and 
sharp curves of the Santa Fe's original mainline that passed 
through Glorieta Pass and Raton Pass. 
 
The Belen Cutoff was constructed by the Santa Fe in the early 
1900's to bypass the high grades and curves on the original main 
line over Raton and Glorietta Passes. The cutoff begins 15 miles 
west of Emporia, KS at Ellinor, and ends 10 miles west of Belen, 
NM at Dalies.  The Eastern Railway of NM opened its line between 
Belen, NM and Clovis, NM  in 1908, and became the Santa Fe's 
principal main line for freight traffic between Kansas City and the 
west coast points bypassing Glorieta Pass and Raton Pass.   This 
route was also called the Southern Transcon. Although the Belen 
Cutoff was used primarily for freight, the highly scenic Glorieta 
Pass - Raton Pass continued to be use by the Santa Fe and 
Amtrak for passenger train service. 
 
History 
 
With the aquisition of the Pecos Valley & Northeastern Railway, 
and the extension of the railroad to Amarillo, TX, a large section of 
the Southern Transcon had been realized. The only remaining 
distance was a gap of approximately 200 miles in eastern New 
Mexico. The officials at the Santa Fe Railroad determined that a 
crossing at Abo Pass, about 25 miles southeast of Belen, would 
provide the best passage throught the mountains east of the Rio 
Grande River, given the position of the railroad's existing lines. In 
mid 1906, a rail line was extended between Texico and Belen. 
When the project was completed, it included 279 miles of track, 
249 of which joined Belen and Texico. 
 
Ref 3

Almanor Greenville Branch CA Almanor WP 4,500 2.2%
Alpine Tunnel CO St. Elmo DSP&P 11,612 4.0% The Alpine Tunnel provided a key route across the top of the 

Rocky Mountains connecting Denver with Gunnison, CO. 
Constructed by the Denver, South Park and Pacific (DSP&P), the 
tunnel proved impractical to operate during the winter because of 
deep snows, and was closed from 1890-1894, then reopened in 
1895. Eventually, it was abandoned in 1910. After abandonment, 
the D&RG acquired the western remains of the Alpine Tunnel route 
from Parlins to Quartz, CO.   
 
The Marshall Pass line on the D&RG provided much better 
operating conditions and bypassed the high grades required by the 
Alpine Tunnel. 
 
The DSP&P main line ran from Denver through the Platte River 
Canyon and over the 10,000 ft high Kenosha Pass to reach the 
rich farming country of the South Park, and the mining towns of 
Leadville and Gunnison, CO. Como was an important junction 
point on the DSP&P. After reaching Como, the line diverged into 
two branches. One branch went north from Como and over the 
11,482 ft high Boreas Pass, then west to Breckenridge, and at 
Dickey turned south via Climax to reach its terminus at Leadville. 
The other branch went south from Como to Garos, turning west at 
Nathrop passing through the Alpine Tunnel, and Quartz, to reach 
the terminus at Gunnison. 

Alpine Tunnel Snowshed CO St. Elmo 
(Pitkin)

DSP&P 11,612 4.0% The Alpine Tunnel provided a key route across the top of the 
Rocky Mountains connecting Denver with Gunnison, CO. 
Constructed by the Denver, South Park and Pacific (DSP&P), the 
tunnel proved impractical to operate during the winter because of 
deep snows, and was closed from 1890-1894, then reopened in 
1895. Eventually, it was abandoned in 1910. After abandonment, 
the D&RG acquired the western remains of the Alpine Tunnel route 
from Parlins to Quartz, CO.   
 
The Marshall Pass line on the D&RG provided much better 
operating conditions and bypassed the high grades required by the 
Alpine Tunnel. 
 
The DSP&P main line ran from Denver through the Platte River 
Canyon and over the 10,000 ft high Kenosha Pass to reach the 
rich farming country of the South Park, and the mining towns of 
Leadville and Gunnison, CO. Como was an important junction 
point on the DSP&P. After reaching Como, the line diverged into 
two branches. One branch went north from Como and over the 
11,482 ft high Boreas Pass, then west to Breckenridge, and at 
Dickey turned south via Climax to reach its terminus at Leadville. 
The other branch went south from Como to Garos, turning west at 
Nathrop passing through the Alpine Tunnel, and Quartz, to reach 
the terminus at Gunnison. 

Altapass Loops and Tunnel 
(Clinchfield Loops)

NC Altapass 
(Spruce Pine)

CC&O 2,628 1.5% The Clinchfield Railroad route from Sevier (north of Marion) to 
Altapass (south of Spruce Pine), NC used a series of loops and an 
1,860 ft.long tunnel to negotiate steep the mountain grades in this 
region. This costly engineering project was a marvel of the times - 
and it kept the maximum grade to a reasonable 1.5 %.  The 
Carolina, Clinchfield & Ohio Railroad was contructed to connect 
the coal fields of southwestern Virginai with eastern Kentucky. 
Construction of the main line into Spartanburg, SC was completed 
in 1909, and the Elkhorn Extension in 1915. The route covered 
277 miles from Elkhorn Yard, KY to Spartanburg. The railroad was 
renamed the Clinchfield Railroad in 1925 and in 1983 the 
Clinchfield Railroad Co. became a division of Seaboard System 
(controlled by CSX). Although widely known as a coal hauling line, 
the railroad became famous for its low grade (1.5%) crossing of 
the Allegheny Mountains. The line was an engineering marvel of its 
time, particularly for the Altapass Tunnel and Loops at Altapass, 
NC  that were used to cross the mountains. 

Ararat Summit PA Union Dale D&H 1.4%
Arnold's Loop NV Wendover UP 5,600 3.0%
Ashley Planes #1 & 2 PA Ashley L&S 14.6% The Ashely Planes were a series of grades that lifted the Central of 

New Jersey tracks up 1,013 ft  in a distance of 13,020 ft.. The 
maximum grade ranged from 5.7% to 14.6%.   The remains of the 
Ashley Planes, an engineering work designed to move railroad 
cars over steep inclines, run through the mountain cut from Ashley 
to Solomon gap, south of US 81 and west of state route 309 along 
Solomon Creek. Construction of the Planes began in 1837 as part 
of the construction of the Lehigh & Susquehanna Railroad linking 
the Lehigh Navigation Canal with the Wyoming Anthracite Fields. 
Renovated and altered in the 1860s and in 1909, they eventually 
consisted of four separate inclined plane railroads used to connect 
Ashley with Solomon Gap, rising to an elevation of about 1,600 
feet. Both passenger and freight cars were raised and lowered 
along 5-15 degree inclines by cables powered by steam engines. 
The Ashley Planes were in use until 1948. They were a critical part 
of the passage from the third anthracite basin to Solomon Gap, 
and thence to all points south. Now in ruins, the remains of the 
Ashley Planes include the ruins of boiler, engine and drum houses; 
culverts, bridges, impoundments, and dams; and a village called 
Dogtown. Parts of the Ashley Planes are located on state game 
lands and are under rehabilitation as a hiking trail. (from http://
www.nps.gov/nr/travel/delaware/ash.htm)  The first passenger train 
came over the Ashley Planes in 1843, but it was not until 1866 
when the "backtrack" (a bypass loop around the mountain) from 
Mountaintop to Wilkes-Barre was completed, eliminating the need 
for passenger trains to use the Planes. Thus, the first passenger 
train to arrive in Wilkes-Barre under its own steam power over the 
entire route occurred in 1866.

Avery Roundhouse ID Avery CMStP&
P

1.7% Avery was located at the west end of the Milwaukee's electrified 
district across Montana. As such, the Avery became an important 
yard and engine facility, since trains had to change from electric 
locomotives to steam to continue their runs to the west cost. The 
roundhouse was small and did only minor servicing of locomotives.

Avery Yard ID Avery CMStP&
P

1.7% Avery was located at the west end of the Milwaukee's electrified 
district across Montana. As such, the Avery became an important 
yard and engine facility, since trains had to change from electric 
locomotives to steam to continue their runs to the west coast. 8 
trains per day passed through Avery in the 1950s.

B&P (Baltimore & 
Potomac) Tunnel

MD Baltimore B&POT 1.3% The Baltimore & Potomac Railroad was organized to meet a 
strongly felt need to connect the Southern Maryland counties with 
Baltimore and the Potomac River, where steamboat connections 
could be made to other parts of the country.  Thus, the Baltimore & 
Potomac was chartered in the interest of the Pennsylvania 
Railroad May 5, 1852 to construct a 70 mile railroad between 
Baltimore and Port Tobacco or Smith's Point on the Potomac River, 
giving the Pennsylvania access to Washington, DC and 
connections with the southern railroads. The terminus was located 
at Aquia Creek, where a connection with the Richmond & 
Frederisburg Railroad (later, the Richmond, Fredericksburg & 
Potomac), thus forming a continuous line from Baltimore to 
Richmond.   
 
Prior to the Baltimore & Potomac's charter being granted, the 
Baltimore & Ohio was the only railroad having access to 
Washington from Baltimore (and points north and east of 
Baltimore). The Pennsylvania Railroad became interested in 
purchasing the Baltimore & Potomac, because its charter and 
authorized route structure allowed it to construct a "branch" of not 
more than 20 miles in length that would connect with Washington, 
DC. Construction of the branch began on the B&P mainline at 
Bowie Junction in 1868, and by July 2, 1872, trains were operating 
between Baltimore and Washington. The route required the 
construction of two tunnels, a mile and a half in combined length, 
in Baltimore.   
 
The Washington Branch terminated at the south end of Long 
Bridge, which crossed the Potomac, and gave access to 
Washington proper. The bridge had been built by the US 
Government, and was given to the Baltimore & Potomac in 1870, 
provided that the railroad would keep the bridge in good repair. 
This extraordinary largess by the U.S. Congress was caused by 
the irritation with the Baltimore & Ohio, which required that alll 
luggage that was checked to and from Washington, had to be 
rechecked at the B&O's main station in Baltimore. The resulting 
inconvenience among the members of Congress led to the 
passage of bridge act.  The original Union Station in Washington 
was built in the 1870's, and was used by the Baltimore & Potomac, 
the Northern Central, the Philadelphia, Wilmington & Baltimore, 
and the Western Maryland Railroads.  All of the preceding were 
critical events in giving the Pennsylvania Railroad its direct 
connection between New York City and Washington, DC.  The line 
connected the Philadelphia, Wilmington & Baltimore with 
Washington, DC, and points south. Baltimore formed a hub for 
these two lines, with the Baltimore & Potomac line running south to 
Washington, while the Philadelphia, Wilmington & Baltimore's line 
ran northeasterly to Philadelphia.   The line was organized, 
December 19, 1858.  
 
Survey commenced, May 3, 1859.  Opened July 2, 1872. The 
Baltimore Tunnel was opened, June 29, 1873.   Controlled by 
Pennsylvania Railroad. The Baltimore & Potomac was merged with 
the Philadelphia, Wilmington & Baltimore to form the Philadelphia, 
Baltimore & Washington.    
 
The Baltimore & Potomac was a vitally important part of the 
Pennsylvania Railroad's strategy for  gaining competitive 
advantage by accessing the important Washington, DC market: In 
1870, the Baltimore & Potomac, built a line from Baltimore to 
Pope's Creek with a branch line from Bowie  via Benning, Md to 
Washington via the Long Bridge, (which it later gained control 
over). At the time, the B&O used Long Bridge to make a 
connection with the Orange & Alexandria Railroad (then part of the 
B&O), which was used to access traffic to and from the south.  
After the loss of its former direct access to Washington, the B&O 
then built a new branch line from their main line at Hyattsville, Md. 
to a point on the Potomac River across from Alexandria, Va. and a 
car float operation was established to ferry freight cars across the 
river to connect with the tracks of the Orange, Alexandria & 
Manassas RR.  The car float operation was continued until the 
Potomac Yard was constructed in 1901.

Bartlett Glacier MP 48.2 AK Seward ARR 3.0% Named in 1907 for Frank Bartlett, Alaska Central Railroad civil 
engineer, the glacier is visible just 800 feet away from the tracks. 
Deadman Glacier rises above.

Baxter Pass CO Atchee UINTAH 8,400 7.5% The Unitah Railway was built to transport gilsonite from mines 
located at Dragon, UT. The route passed over the 8,400 ft 
elevation Baxter Pass, with grades of up to 7.5% and 60 degree 
curves. The railroad originally used Shay locomotives for the steep 
climb up Baxter Pass, but in 1926, the line purchased a narrow 
gauge mallet articulated steam locomotive that was specifically 
designed for this work. A second identical engine was purchased 
two years later.

Beaumont Hill (San 
Gorgonio Pass) 

CA Loma Linda SP 2,500 2.0% Beaumont Hill (San Gorgonio Pass and San Timoteo Canyon) was 
the Southern Pacific's gateway to Southern California, from the 
east.  The line can be seen from Interstate-10, exiting at Cabazon. 
Other towns along the line include Banning, Beaumont, Loma 
Linda.  See also San Gorgonio Pass

Belen Cutoff KS Ellinor 
(Emporia)

ERNM 1.2% The Belen Cutoff was constructed by the Santa Fe in the early 
1900's to bypass the high grades and curves on the original main 
line over Raton and Glorietta Passes. The cutoff begins 15 miles 
west of Emporia, KS at Ellinor, and ends 10 miles west of Belen, 
NM at Dalies.  The Eastern Railway of NM opened its line between 
Belen, NM and Clovis, NM  in 1908, and became the Santa Fe's 
principal main line for freight traffic between Kansas City and the 
west coast points bypassing Glorieta Pass and Raton Pass.   This 
route was also called the Southern Transcon. Although the Belen 
Cutoff was used primarily for freight, the highly scenic Glorieta 
Pass - Raton Pass continued to be use by the Santa Fe and 
Amtrak for passenger train service. 
 
History 
 
With the aquisition of the Pecos Valley & Northeastern Railway, 
and the extension of the railroad to Amarillo, TX, a large section of 
the Southern Transcon had been realized. The only remaining 
distance was a gap of approximately 200 miles in eastern New 
Mexico. The officials at the Santa Fe Railroad determined that a 
crossing at Abo Pass, about 25 miles southeast of Belen, would 
provide the best passage throught the mountains east of the Rio 
Grande River, given the position of the railroad's existing lines. In 
mid 1906, a rail line was extended between Texico and Belen. 
When the project was completed, it included 279 miles of track, 
249 of which joined Belen and Texico.

Belmont Plane (Incline) PA Philadelphia PHIL&C 15.0% The Belmont Plane ran from the Schuylkill River for 2,805 feet 
(855 m), rising 1 foot (0.3 m) in 15 feet (4.6 m) for a total of 187 
feet (57 m).   The Philadelphia and Columbia Railroad was opened 
into Philadelphia in 1834. Its original location involved the use of 
an incline plane, 2,805 feet long on a l5% grade adjacent to the 
Belmont Mansion in Fairmount Park. The line crossed the 
Schuylkill River at the foot of the incline and followed the identical 
alignment now used by the City Branch of the Reading Company. 
In fact that branch is part of the old Philadelphia and Columbia 
Railroad, having been purchased by the Philadelphia & Reading 
from the State in 1850. It terminated at Broad and Vine Streets.  
The unsatisfactory operation over the incline plane resulted in a 
revision in the alignment of the Philadelphia and Columbia 
Railroad in which a new double track line was opened in 1850 
extending from a point just east of Ardmore Station through what is 
now known as Narberth, Merion and Overbrook to the Schuylkill 
River at Market Street. This is the alignment in use today.   A very 
important event in railroad history occurred on this inclined plane. 
On July 10, 1836, the Norris Locomotive Works, a Philadelphia 
firm, ran a test of a 4-2-0 locomotive named George Washington. 
The engine of 14,400 pounds (6,532 kilograms) hauled a load of 
19,200 pounds (8,709 kilograms) (including 24 people riding on 
tender and one freight car) up the grade at 15 miles (24 km) per 
hour. This engine, the first to ascend a hill by its own power, 
proved that steam locomotives could climb an ascending grade 
while pulling a load. So remarkable was this accomplishment that 
reports in engineering journals emphatically doubted its 
occurrence. A second, more formal trial with an even greater load 
proved the engine's capabilities on July 19, 1836.

Belt Mountains line MT Ringling MONTR 5,793 1.0% This line was constructed between 1897 and 1900 by the Montana 
Railroad, which became part of the Milwaukee Railroad in 1908. 
The line between Ringling and Lennep reached the crescent of the 
pass at Loweth, at an elevation of 5,793 feet.

Bement Hump over 
Wabash Railroad tracks

IL Bement IT 3.6% Bement is 29 miles southwest of Champaign, IL.
Bergen Hill Tunnel (North 
River Tunnels)

NJ Bergen (North 
Bergen)

PRR 1.9% The Pennsylvania Railroad built the entrance to its railroad tunnels 
under the Hudson River at Bergen Hill, NJ. The tunnels led under 
the Hudson River, under Manhattan, then under the East River, 
and ending at Sunnyside Yard in Queens, Long Island. The tunnel, 
and the building of the Pennsylvania Station in New York City, 
gave passengers direct access to New York City from the west. 
Prior to the building of the tunnel and station, passengers had to 
disembark from their trains in New Jersey, and continue their trip 
on a ferry boat to New York City.

Big 10 Curve (Big Ten 
Curve) (Rocky Siding)

CO West Rocky DNW&P 2.0%  
Bigler Branch PA Clearfield RJCP 26.0%
Bluestone Branch (Flat Top 
Extension)

WV Bluestone 
Junction 
(Elkhorn 
Tunnel)

N&W 1.3%
Boeing aircraft plant lead 
(from the mainline)

WA Everett BNSF 5.6%  
Boreas Pass CO Como DSP&P 11,482 4.0% The DSP&P main line ran from Denver through the Platte River 

Canyon and over the 10,000 ft high Kenosha Pass to reach the 
rich farming country of the South Park, and the mining towns of 
Breckenridge, Leadville and Gunnison, CO.  
 
The South Park line's branch ran north from Como over Boreas 
Pass to Breckenridge, Dillon, Keystone, Frisco and Climax. This 
branch terminated at Leadville. 
 
Como was an important junction point on the DSP&P. After 
reaching Como, the line diverged into two branches. One branch 
went north from Como and over the 11,482 ft high Boreas Pass, 
then west to Breckenridge, and at Dickey turned south via Climax 
to reach its terminus at Leadville.  
 
The other branch went south from Como to Garos, turning west at 
Nathrop passing through the Alpine Tunnel, and Quartz, to reach 
the terminus at Gunnison. 

Boreas Pass (originally 
Breckenridge Pass)

CO Boreas Pass DSP&P 11,493 4.0%
Boreas Pass Snowsheds CO Dillon DSP&P 11,482 4.0% The DSP&P main line ran from Denver through the Platte River 

Canyon and over the 10,000 ft high Kenosha Pass to reach the 
rich farming country of the South Park, and the mining towns of 
Breckenridge, Leadville and Gunnison, CO. Como was an 
important junction point on the DSP&P. After reaching Como, the 
line diverged into two branches. One branch went north from 
Como and over the 11,482 ft high Boreas Pass, then west to 
Breckenridge, and at Dickey turned south via Climax to reach its 
terminus at Leadville. The other branch went south from Como to 
Garos, turning west at Nathrop passing through the Alpine Tunnel, 
and Quartz, to reach the terminus at Gunnison. 

Boston Mountains 
Switchback

AR Winslow MA&SA 4.0% The Missouri, Arkansas & Southern Railway was formed by the St. 
Louis & San Francisco Railway to construct a railroad from a 
junction with the St. Louis, Arkansas & Texas Railroad at 
Fayetteville, AR through the counties of Washington, Crawford, 
and Sebastian to a junction with the Little Rock & Ft. Smith 
Railway at Ft. Smith, where it would eventually interchange with 
the Little Rock & Fort Smith Railway, which had begun rail service 
in 1870 to Van Buren opposite Fort Smith on the Arkansas River.  
The St. Louis, Arkansas & Texas Railway was formed in 1881 by a 
consolidation of the St. Louis, Arkansas & Texas Ry. of Mo.; the St. 
Louis, Arkansas & Texas Ry. of Ark.; and the Missouri, Arkansas & 
Southern Railway of Arkansas. 
 
This railroad constructed the Winslow Tunnel, at Winslow, AR. 
Work began in September of 1881, after the MA&S had merged 
into the StLA&T. Although the tunnel was opened in July of 1882, 
the railroad constructed a switchback line over the Boston 
Mountains, to allow operation of the railroad during the 
construction of the tunnel. One section of the switchback required 
a 4% grade. The tunnel, when completed, was 1,693 feet long, 
and the Frisco Railroad said that it was "the most expensive and 
difficult part of the work” in building the Arkansas Division to Van 
Buren. (Ref 1)

Bozeman Pass MT Livingston NP 5,600 1.8% The Bozeman Tunnel is 3,500 feet long, and is located at an 
elevation of 5,600 feet above sea level. It is located 12 miles west 
of Livingston through the Valley of the Yellowstone to the tunnel 
approach. A temporary switchback line over the 5,560 feet high 
Bozeman Pass was opened on March 9, 1883.  The Bozeman 
Pass route roughly follows an earlier wagon road used by miners 
to reach the smelters in Butte.

Bozeman Pass 
switchback line

MT Livingston NP 5,562 4.0% The Bozeman Tunnel is 3,500 feet long, and is located at an 
elevation of 5,600 feet above sea level. It is located 12 miles west 
of Livingston through the Valley of the Yellowstone to the tunnel 
approach. A temporary switchback line over the 5,560 feet high 
Bozeman Pass was opened on March 9, 1883.  The Bozeman 
Pass route roughly follows an earlier wagon road used by miners 
to reach the smelters in Butte.

Bozeman Tunnel MT Livingston NP 5,565 1.9% The Bozeman Tunnel is 3,500 feet long, and is located at an 
elevation of 5,600 feet above sea level. It is located 12 miles west 
of Livingston through the Valley of the Yellowstone to the tunnel 
approach. A temporary line over Bozeman Pass was opened on 
March 9, 1883.

Bozeman Tunnel #2 MT Livingston NP 5,562 1.9% This tunnel replaced the 1883 tunnel.
Brunig Pass Meiringen ZB 3,307 12.0% Brunig Pass is located between the cities of Meiringen (31 

milessouth of Lucerne) and Lungern, Switzerland. 
 
The Brünig Pass, at an altitude of 1,008 m (3,307 ft), connects the 
Bernese Oberland and central Switzerland, linking Meiringen in the 
canton of Bern and Lungern in the canton of Obwalden. It is on the 
watershed between the upper reaches of the Aar river, which flows 
through Lake Brienz and Lake Thun, and the Sarner Aa river, 
which flows into Lake Lucerne. 
 
The pass is crossed by the Zentralbahn's Brünig railway line, 
between Lucerne and Interlaken, and that line's Brünig-Hasliberg 
station is situated in the pass. The "Golden Pass" train utilizes this 
route: 
 
The  the first section (of three parts) of the "Golden Pass" train 
runs from Interlaken to Lucerne on the Swiss Federal Railways. To 
find the train, consult www.sbb.ch/en and input from "Interlaken 
Ost" to "Lucerne" via "Brünig-Hasliberg" and you will get the trains 
available. 
 
Normal regional trains ply the same route as the fabled Golden 
Pass trains about hourly or so from Lucerne to Interlaken-Ost - 
terminus because the narrow-gauge tracks end there. You can with 
a Swiss Pass just hop on these trains or easily buy a ticket - never 
a problem getting on and the scenery s of course the same as on 
the Golden Pass train sans domed observation 'panoramic' cars 
that to me are more hype than anything else. 

Brusio Spriral Viaduct Brusio BERN 7.0% The Brusio spiral viaduct (or Brusio circular viaduct; Italian: 
Viadotto elicoidale di Brusio, German: Kreisviadukt Brusio) is a 
single-track nine-arched stone spiral railway viaduct. 
 
The Brusio spiral viaduct forms part of the Bernina Railway section 
between Brusio and Campascio. It is just south of Brusio, and 
approximately 54 kilometres (34 mi) from St. Moritz. 
 
The viaduct was opened on 1 July 1908, upon the opening of the 
Tirano–Poschiavo section of the Bernina Railway.[3] 
A spiral viaduct was required immediately south of Brusio to limit 
the railway's grade to the required maximum of 7%, so the train 
would not slip on the way up, or be uncontrollable on the way 
down. Geological factors prevented the boring of the spiral tunnel 
that had originally been planned. Engineers therefore decided to 
construct on the valley floor a 360 degree curve with a 50 to 70 m 
(160 to 230 ft) radius, and the viaduct forms part of that curve.[1] 
In 1943, the whole of the Bernina Railway was taken over by the 
Rhaetian Railway, which still owns and uses the spiral viaduct 
today. 
 

Burlington Hill IA Burlington CB&Q 1.0% Burlington Hill was so named for a grade just outside of Burlington, 
IA on the mainline of the CB&Q.Busk-Ivanho Tunnel 

(Carlton Tunnel)
CO Busk CM 10,953 1.6% The 9,354  foot long Busk-Ivanhoe Tunnel was constructed to 

replace the original Hagerman Pass and Tunnel.  When 
construction of the original Hagerman Pass and tunnel was 
completed in 1887, Colorado Midland trains climbed a 3% grade to 
11,500 feet to crest Hagerman Pass while crossing the Continental 
Divide. This high pass was eventually bypassed with the 
construction of the lower elevation Busk-Ivanhoe Tunnel. The Busk 
Tunnel was bored 500 feet below the Hagerman Tunnel under the 
Sawatch Mountain range. Although only 500 feet lower in 
elevation, the new line eliminated many sharp curves on the old 
line, while shortening the line length by 7 miles.  The names Busk 
and Ivanhoe came from the names of the entrance and exit to this 
tunnel. After its completion, the tunnel was leased to the Colorado 
Midland, which eventually acquired the tunnel company.  The Busk 
Tunnel Company was acquired by the Colorado Midland, during 
the year ending, June 30, 1899.  The Aspen Short Line was 
organized by the Colorado Midland just 18 months after the 
commencement of service over Hagerman Pass to construct a 
short line cut-off from Snowden to Arkansas Junction, 4 miles west 
of Leadville. The new route  reduced a 3-4% uphill grade leading 
to Leadville to 1.6% for the Colorado Midland.   After the railroad 
and tunnel were abandoned in 1921, the tunnel was converted for 
use by autos, and was renamed the Carlton Tunnel.  Hagerman 
Pass is 16 miles west of Leadville.

Byron Hill WI Byron SOO 1.0%
Cajon Pass and 
Sullivan's Curve

CA Cajon AT&SF 3,820 3.0% Cajon Pass is one of the most strategically important passes in the 
United States. Virtually all of the container traffic offloaded at Long 
Beach, and other southern California harbors passes through this 
pass.  Located 17 miles northwest of San Bernardino (half way 
between Victorville and San Bernardino.  Cajon Pass was built in 
the early-mid 1880s as part of a connection between the present 
day cities of Barstow and San Diego.  
 
The California Southern Railroad, an early predecessor of the 
Santa Fe Railway, was the first railroad to use the Cajon Pass as a 
route through the mountains. The first California Southern trains 
began operation from San Diego into San Bernardino on 
September 13, 1883.   After reaching San Bernardino, the 
Southern Pacific and the Santa Fe entered into a joint trackage 
sharing arrangement over the use of the Atlantic & Pacific line from 
Needles to Barstow and Mojave. Since the California Southern had 
already begun operation, and had just completed a significant 
construction project, it was chosen to extend the line from San 
Bernardino through Cajon Pass and into Barstow.     
 
The original grade of the line up the pass rose at a 2.2% slope 
between San Bernardino and Cajon, where the grade steepened 
to 3.2% (now 2.2%) until reaching the summit 6 miles (9.7 km) 
further. Helper engines were required to assist trains over the 
pass. The helpers were turned at Summit. 
 
Today, the Union Pacific Railroad and BNSF Railway (the 
successor to the Santa Fe) use this pass to access Los Angeles. 
Due to the high volume of trains, noteworthy scenery and easy 
access, it is a popular location for railfanning, and numerous 
photographs of trains on Cajon Pass appear in books and 
magazines about trains. The current Amtrak Chicago-Los Angeles 
Southwest Chief passenger train travels through the pass.  The 
Union Pacific Railroad owns one track through the pass, the 
previous Southern Pacific Railroad Palmdale cutoff. The BNSF 
Railway has two tracks and began to operate a third track in the 
summer of 2008. The railroads can share tracks through the pass 
as needed, the Union Pacific had trackage rights on the Santa Fe 
portion negotiated under the original Los Angeles and Salt Lake 
Railroad.    
 
The first AT&SF line was constructed in 1890 and closely follows 
I-15. The second track, built in 1913, makes a two mile (3 km) 
longer loop to around the hills resulting in a decrease in the grade 
to 2.2%. The third track runs parallel to the 1913 line.   The grade 
is especially challenging to long trains-in particular, descent is 
potentially dangerous, as a runaway can easily occur if the 
engineer is not careful in handling the brakes. Speeds of 60 and 
70 miles per hour (95-113 km/h) are found on either side, but are 
restricted to 14 to 22 mph (23-35 km/h) ascending and between 20 
and 30 mph (32-48 km/h) while descending. The third track 
enables a capacity of 150 trains per day on the BNSF lines.  
Sullivan's Curve named for the late rail photographer Herb Sullivan 
who made a name for himself by shooting the endless processions 
of Santa Fe and Union Pacific trains. 
 
The Union Pacific's 26 mile line from San Bernardino to the 
Summit of Cajon Pass rises from an elevation of 1,076 feet in San 
Bernardino to 3,820 feet at Cajon Summit. 
 
Sullivans Curve is where the Union Pacific Palmdale Cutoff, and 
the BNSF mains 1 and 2 curve in a large horseshoe curve directly 
next to some large, rather impressive, rock formations. Sullivan's 
Curve is named after Herb Sullivan, who took a number of famous 
promotional photos of this scenic area.

Caldecott tunnel 
(Redwood Peak Tunnel)

CA Oakland OA&E 4.0% This now sealed tunnel is located in the Oakland Hills. The 
entrance was in Shepherd Canyon and to gain access to Eastport. 
The line then continued along to Canyon, Moraga, Saranap, 
Walnut Creek, Sacramento and beyond. 
 
The Sacramento Northern Railway used the 3700-foot long 
Redwood Peak Tunnel to go underneath the Oakland Hills 
between between the railroad's Havens Station in upper Montclair 
and the Eastport station in Contra Costa County. The west portal of 
the tunnel was near the intersection of Saroni Drive and Shepherd 
Canyon Road (then part of Park Boulevard), and the east portal 
was adjacent to Pinehurst Road outside Canyon. 
 
The tunnel was dug between 1910 and 1913 by the Oakland and 
Antioch Railway (OAR), predecessor to the Oakland, Antioch and 
Eastern Railway which later became part of the Sacramento 
Northern.  
 
---------- 
Route  
 
The terminus of the Oakland, Antioch & Easter (and subsequently 
the Sacramento Norther)  right of way in Oakland was a compact 
yard on the corner of 40th Street and Shafter Avenue. The main 
line ran on single track north up the center of Shafter Street in a 
residential area. At the end of Shafter, the track crossed College 
Avenue and started a long curving 4% grade into the Oakland Hills 
in the Rockridge district of Oakland. It then skirted Lake Temescal 
on its eastern shore and ran southeast through the Montclair 
district of Oakland. It crossed into Montclair over a trestle at 
Moraga Ave. and Thornhill Dr., then ran along a high berm 
between Montclair Recreation Center and Montclair Elementary 
School, before crossing Mountain Blvd and Snake Road via trestle. 
High above the northwest side of Shepherd Canyon, the line 
headed east, then made a sharp turn northeast as it passed 
through a major cut in the hill. It then climbed up Shepherd Canyon 
to a station called "Havens" at Paso Robles Dr., named for real 
estate developer Frank C. Havens, one-time partner of the Key 
System's "Borax" Smith who was trying to encourage sales in 
Shepherd Canyon.  
 
At Havens, below Saroni Drive, the line entered a short ravine 
leading to the entrance of a one mile (3,700 ft) long single-track 
tunnel under the Oakland Hills. The tunnel itself is still intact but is 
sealed at both ends.  
 
The track exited the tunnel into Contra Costa County at Pinehurst 
Road near Huckleberry Botanic Regional Preserve, and 
immediately curved over a bridge over Pinehurst Road to run 
southeastward through Redwood Canyon. The railroad designated 
a station just outside the tunnel portal as "Eastport." The tunnel 
portal is no longer visible, largely as a result of a landslide which 
occurred during the El Niño rains of the early 1980s. The right of 
way ran along an extant fire trail near the spot where Pinehurst 
Road makes a sharp u-turn. This fire trail was previously known as 
Winding Way on some maps, and was originally an old 19th 
century logging road built by Hiram Thorn, for bringing redwood 
logs out of the Moraga Redwoods and to his mill, and then over 
the mountain into Oakland. Even earlier, the route up the canyon 
to what is now Huckleberry preserve was a cattle trail for the 
Spanish and Mexican ranchers, en route to a landing at the mouth 
of Temescal Creek on San Francisco Bay. 
 
At the sharp curve at Eastport, the tracks immediately crossed 
over Pinehurst road on a bridge. The right-of-way then headed 
down Redwood Canyon on a ledge (still apparent today) just 
above Pinehurst Road, progressing southeast past the small 
community of Canyon. The line then turned north to Moraga, past 
St Mary's, and thence northeasterly through Lafayette, Saranap, 
and the valley past Walnut Creek and to Concord and Pittsburg.

Caldwell Hill IL Peoria IT 2.6%
Caledon Hill Grade ON Caledon TG&B 2.0% The Caledon Hill grade extended for 4.4 miles, with an average of 

1.8% gradient, and reaching a maximum of 2%. The Toronto, Grey 
& Bruce employed a horseshoe curve in the area in order to 
reduce the grade.

Calumet Branch CO Turret D&RGW 7.0% The Rio Grande's Calumet Branch departed from the Tennessee 
Pass Route north of Salida, running 7 miles east on grades of up 
to 7% to reach the first mine of the Colorado Fuel & Iron Company. 
Gold was discovered in nearby Turret, but it proved unprofitable to 
mine. 

Campbellsburg Hill KY Turners Station L&N 1.8%
Cape Horn CA Colfax (Cape 

Horn to Dutch 
Flat)

CPRy 2.4% Cape Horn is 3 miles east of Colfax; Dutch Flat was 13 miles 
further east of Cape Horn. Located on the approach to the summit 
of the Sierra Nevada, Cape Horn was known for its beautiful 
views-early trains would stop here to allow the passengers an 
opportunity to take in the beautiful vistas. The line was built 
through this area in order to not exceed a 2.2% grade that was 
required in the railroad's charter.  "Its elevation was located a mile 
below the summit, well below the snow line, and consequently well 
below the forty miles of wooden snow sheds that prevented 
passengers from taking in the more spectacular views at the 
summit.  Cape Horn was used by the Central Pacific in its public 
relations efforts to promote travel due to its easy access and 
spectacular view across the American River Canyon with the 
American River located 1,322 feet below and about a mile distant 
from the vista at trackside. Passenger trains routinely stopped at 
Cape Horn to give the  passengers an opportunity to disembark 
from the train and take in the spectacular view. And thus began the 
building of the myth of how Cape Horn was constructed." (from 
http://cprr.org/Museum/Cape_Horn.html "The Legend of Cape 
Horn")

Carrizo Gorge CA Carrizo Gorge SD&A 3,660 2.2% The San Diego & Arizona was incorporated by John D. Spreckels 
(who made his money in the Spreckels Sugar Company). 
Spreckels received financial backing to build the line from E.H. 
Harriman, the President of the Union Pacific.   The railroad's goal 
was to provide a direct link between San Diego and the Southern 
Pacific at El Centro, thereby shortening travel and freight transit 
times considerably. The terrain was difficult, and a total of 21 costly 
tunnels were built, but finally, in December 1919, the line was 
completed.  In order to achieve its connection with the Southern 
Pacific at El Centro, CA, the Carriso Gorge pass and its 17 tunnels 
were built in order to cross the Coast Range of mountains at a 
more favorable grade. In order to accomplish this goal, the San 
Diego & Arizona line was routed south of San Diego, crossing into 
Mexico, and running to Tijuana and Tecate. At Tecate, the line 
turned, and crossed back into the United States at Campo, where 
it crossed the Coast Range at Hipass, at an elevation of 3,660 
feet.  Carriso Gorge is located 20 miles west of Plaster City, CA 
and is approximately 10 miles north of the Mexican border. The 
Goat Canyon trestle, a high wooden trestle is located just west of 
Tunnel 16 on the former SD&AE line.  Carrizo Gorge is located in 
the Anza-Borrego Desert State Park, north of Interstate 8, about 40 
miles west of El Centro.

Cascade Line WA Cedar Falls CMStP&
P

1.7%
Cascade Line OR Oakridge SP 2.2% The opening of the Cascade line was a major event for the 

Southern Pacific, as it avoided the heavy grades and sharp curves 
on the Siskiyou Line that had been opened in 1887. The Siskiyou, 
and subsequently, the Cascade Line, was the only north south 
mainline for the Southern Pacific between Oregon, and San 
Francisco.  The line begins at Springfield, OR (several miles 
southeast of Eugene), where the Natron Cutoff joins the line, and 
goes to Oakridge, OR. The line parallels Oregon State Highway 58 
for much of this part of the line.   Oakridge, CA was a busy helper 
terminal during the steam days, having a shop for minor repair 
work, a dining area, train order office, bunkhouses, and a Depot. A 
wye was used for turning the huge steam locomotives that worked 
as helpers on the stiff mountain grade outside of Oakridge.  The 
line continues to follow Highway 58 for another 10 or 15 miles 
south and east of Oakridge, and then enters a mountain grade and 
horseshoe curve as the line ascends the mountain.

Cascade Line OR Oakridge SP 2.2% The opening of the Cascade line was a major event for the 
Southern Pacific, as it avoided the heavy grades and sharp curves 
on the Siskiyou Line that had been opened in 1887. The Siskiyou, 
and subsequently, the Cascade Line, was the only north south 
mainline for the Southern Pacific between Oregon, and San 
Francisco.  The line begins at Springfield, OR (several miles 
southeast of Eugene), where the Natron Cutoff joins the line, and 
goes to Oakridge, OR. The line parallels Oregon State Highway 58 
for much of this part of the line.   Oakridge, CA was a busy helper 
terminal during the steam days, having a shop for minor repair 
work, a dining area, train order office, bunkhouses, and a Depot. A 
wye was used for turning the huge steam locomotives that worked 
as helpers on the stiff mountain grade outside of Oakridge.  The 
line continues to follow Highway 58 for another 10 or 15 miles 
south and east of Oakridge, and then enters a mountain grade and 
horseshoe curve as the line ascends the mountain.

Cascade Route/Natron 
Cutoff, Pengra Pass rail 
route)

OR Natron 
(Eugene)

SP 3.3% The original Shasta Route between Roseville, Black Butte, 
California and Eugeue, OR and was one of the elements of the 
original Central Pacific Railroad. Begun in 1863 as the California & 
Oregon Railroad intended to join Marysville, California with 
Portland, Oregon, the line came under control of the Central 
Pacific by 1867. The Central Pacific finally completed the final link 
in the route in 1880. In the early years of the 20th century, major 
improvements were undertaken by railroad magnate E.H. 
Harriman to upgrade tracks, replace early bridges, and improve 
service. Related to these efforts was initiation of the Natron Cutoff 
between Black Butte, California and Natron, Oregon in 1905. The 
final major reconstruction on the Shasta Route occurred in 
1938-42 when construction of Shasta Dam forced a major 
realignment between Redding and Lakehead. The Shasta Route's 
period of significance is 1863 to 1945, from the beginning of 
construction through the conclusion of the railroad's achievements 
in World War II. 
 
History 
 
The Siskiyou line was the original mainline between Roseville 
(Sacramento) to Eugene, OR and Seattle. Construction on the line 
was begun by the California & Oregon Railroad and the Oregon & 
California; the two railroads began construction from opposite 
ends. Construction was completed by the Central Pacific and 
Southern Pacific. The Siskiyou line ran via Eugene-Medford-
Ashland-Black Butte, and was known for its steep grades and 
many sharp curves and tunnels.  The Central Oregon & Pacific 
was organized in 1994 to purchase the Siskiyou LIne from Eugene 
(Springfield Junction) to Black Butte, CA and the SP's Coos Bay 
Line. 
 
The Siskiyou Line was built by the Oregon & California Railroad, 
as part of its San Francisco to Portland, OR mainline. The opening 
of this line was a major event for the northwest, as it was the first 
time that a direct connection between the Pacific Northwest and 
California had been established. The line was built in two parts by 
two companies: the Oregon & California building south from 
Eugene, OR to Siskiyou, OR, and the California & Oregon 
Railroad, which had built north from the Southern Pacific end of 
track at Black Butte, a town just south of Weed, CA. Siskiyou was 
located on the Oregon-California border.    
 
The Siskiyou Line was part of the Southern Pacific main line until 
August 7, 1926, when completion of the Natron Cutoff allowed the 
opening of the Cascade line.  The heavy grade (3.0 to 3.7%) 
approaching and just beyond Siskiyou Tunnel was the steepest 
track on the SP and made this mountain line extremely difficult to 
operate. Heading south from Ashland, OR the track ascends from 
2,234 feet to 4,135 feet passing through 16 tunnels, and 17 miles 
of twisting curves before reaching the summit at Siskiyou Tunnel.  
The Siskiyou line was sold to the Central Oregon & Pacific in 1994.    
 
When the Natron Cutoff was opened in 1926, the fastest train on 
the Siskiyou line (#11, the Shasta), took slightly more than 12 
hours to travel 303 miles from Portland to Black Butte. at an 
average speed of 25 miles per hour. Its Cascade line counterpart, 
Train #17 (the Cascade)  took 9 hours to travel 278.6 miles at an 
average speed of 31 miles per hour (including station stops). Thus, 
the Natron Cutoff reduced travel time by 25%, while reducing wear 
and tear on the equipment! [6] 
  
Detailed History-   
 
The Oregon & California railroad had built its Siskiyou Line south 
from Portland between 1870 and 1887 eventually reaching the 
California border at Ashland, OR in 1887. Meanwhile, the 
California & Oregon Railroad had built a line running from 
Marysville, CA to Roseville, CA and then north to Redding, CA. Its 
line was eventually extended, meeting the Oregon & California 
Railroad at Ashland, OR on December 17, 1887. Although both 
railroads began life as independently owned companies, with 
separate objectives, both eventually came under the control of the 
Central Pacific/Southern Pacific. The combined route between 
Roseville and Portland became known as the Sisiyou line: the first 
north-south route between Sacramento and Portlant that was used 
by the Southern Pacific.  
 
The Central Oregon & Pacific was organized in 1994 to purchase 
two former Southern Pacific lines in northern California and 
southern Oregon. The first was the Siskiyou LIne, from Eugene 
(Springfield Junction) to Black Butte, CA, and the Coos Bay line 
from Eugene to Coquille, OR. The Siskiyou Line was part of the 
Southern Pacific main line until 1926, when the Natron Cutoff was 
opened.  The Coos Bay line was shut down on September 21, 
2007 because of unsafe tunnels. The current mileage as of 2010, 
is 330 miles. 

Cascade Tunnel (1900) WA Berne GN 3,380 2.2% The first Cascade Tunnel was built by the Great Northern Railroad 
to eliminate the need for a switchback line that had been built to 
cross the Cascade Mountain range. This 2.6 mile long tunnel was 
opened for use on December 22, 1900.  After the tunnel was 
opened for use, the railroad engineers had difficulty breathing 
because of the heavy smoke that was generated by the steam 
locomotives, as they worked up the 1.7 percent grade inside the 
tunnel. The ruling grade is 2.2 percent. (Ref 3)  
 
Operations were electrified on July 10, 1909, in order to eliminate 
this problem.  The first tunnel was designed by John Stevens. 
Stevens was the Chief Engineer of the Great Northern Railroad at 
the time the tunnel was built.  Excavation on the 2.6 mile Cascade 
Tunnel of 1900 was begun in August. The bore was finished in 
October of that year.   
 
The original Cascade Tunnel of 1900 was replaced by the second 
Cascade Tunnel, which opened in 1929.

Cascade Tunnel (1929) 
(Stevens Pass Tunnel)

WA Berne GN 2,880 1.6% The first Cascade Tunnel was built by the Great Northern Railroad 
to eliminate the need for a switchback line that had been built to 
cross the Cascade Mountain range. This 2.6 mile long tunnel was 
opened for use on December 22, 1900.  After the tunnel was 
opened for use, the railroad engineers had difficulty breathing 
because of the heavy smoke that was generated by the steam 
locomotives, as they worked up the 1.7 percent grade inside the 
tunnel. Operations were electrified on July 10, 1909, in order to 
eliminate this problem.  A second 7.8 mile long Cascade Tunnel 
was constructed, and put in operation on January 12, 1929,  in 
order to avoid the snowslides that hampered operations on the 
approach tracks to the first tunnel during the winter, straightened 
the line curvature, and lowered the Stevens Pass grade when it 
was opened in 1929.

Cascade Tunnel 
Snowshed 

WA Berne GN 3,380 1.7% The first Cascade Tunnel was built by the Great Northern Railroad 
to eliminate the need for a switchback line that had been built to 
cross the Cascade Mountain range. This 2.6 mile long tunnel was 
opened for use on December 22, 1900.  After the tunnel was 
opened for use, the railroad engineers had difficulty breathing 
because of the heavy smoke that was generated by the steam 
locomotives, as they worked up the 1.7 percent grade inside the 
tunnel. Operations were electrified on July 10, 1909, in order to 
eliminate this problem.  The first tunnel was designed by John 
Stevens. Stevens was the Chief Engineer of the Great Northern 
Railroad at the time the tunnel was built.  Excavation on the 2.6 
mile Cascade Tunnel of 1900 was begun in August. The bore was 
finished in October of that year.  The original Cascade Tunnel of 
1900 was replaced by the second Cascade Tunnel, which opened 
in 1929.

Cerro Summit - Black 
Canyon line

CO Cimarron D&RG 4.0% Cerro Summit was located on the Black Canyon line, the original 
narrow gauge main line of the Rio Grande which ran from Salida to 
Gunnison and then on to Grand Junction and Salt Lake City 
(Salida-Gunnison-Cimarron-Montrose). West of Gunnison, the line 
follows the Gunnison River. 25 miles west of Gunnison, the river 
enters a deep canyon with sides so steep hardly any sun light 
reached the river below. Construction proved to be extremely 
difficult on this part of the line.

Chaska Hill Grade 
Knoxville Division

KY Corbin L&N 1.0%
Chattanooga Loop CO Chattanooga SILVT 8.0% The Silverton Railroad was the first of three narrow gauge 

railroads constructed from Sillverton, CO to tap the rich mineral 
deposits in the mountains surrounding Silverton. Before the arrival 
of the railroads, Otto Mears, known as the "Pathfinder of the San 
Juans, had become very wealthy building and operating a series of 
toll roads between Silverton, and the mining towns that surrounded 
the area. The profits from the toll road provided Mears with the 
ability to build the Silverton Railroad, which was built on the grade 
of his toll roads.   The Silverton Railroad was incorporated, 
November 4, 1895, chartered, July 8, 1887, with construction 
beginning immediately after; the road opened in 1889. Completed 
up to June 30, 1898, Silverton to Albany, Colorado, 18.25 miles. A 
Receiver was appointed, July, 1899. Succeeded by Silverton 
Railway November 17, 1904.  Road completed in June, 1905.   
Silverton to Ouray, Colorado, 26.60 miles (construction did not 
reach Ouray because of the steep grades; the line instead ended 
Albany). Silverton to Mineral Point, Colorado, 19.00 miles.   
Silverton to Animas Forks, Colorado, 14.04 miles. Not operated in 
1938. Silverton to Gladstone, Colorado, 8.50 miles. 

Cheakamus Canyon BC Squamish BCOLR 2.2%
Cheat Mountain Grade WV Huttonsville COAL&I 2.4% Huttonsville is about 10 miles north of Cheat Mountain. Eastbound 

trains out of Elkins faced a five-mile grade of 2.35% up Cheat 
Mountain to Tunnel #1, beginning east of Huttonsville, where the 
railroad bored through the crest of the ridge. (from Ref 1)/

Cheat River Grade WV Rowlesburg B&O 2.5%
Cheviot Hill OH Cincinnati CC&L 1.9% "Spectacular railroad engineering is always expensive, and the 

leading illustration of this rule in Cincinnati is the line of the CC&L 
Railroad. ... which would have threatened its short-line mileage, or 
of making a direct assault on the hills that surrounded the river 
plains and ... at an average grade of 1.6 percent and a maximum 
of 1.91 percent from Brighton to the hilltop at Cheviot over a 
succession of timber ..."
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Chili Line (Santa Fe 
Branch)

NM Embudo D&RGW 4.0% From Embudo, the Chili Line began its most steep (4%) and 
twisting climb through the Rio Grande Gorge to Barranca where 
alternating but steady 1% grades led the line away from the Rio 
Grande towards Antonito and Alamosa.[

Christiansburg Hill 
(Christiansburg Grade)

VA Christiansburg 
(Blacksburg, 
Singer)

N&W 1.0% Christiansburg is 8 miles south of Blacksburg, VA
Chumstick Tunnel WA Chumstick GN 2,601 1.5%
Cima Grade CA Cima LA&SL 4,164 2.2% Cima is the summit of a 2.2% eastbound grade. The grade begins 

in Kelso.  Kelso was originally established as a locomotive terminal 
for the Los Angeles and Salt Lake Railroad (now part of the Union 
Pacific). Here, trains were watered and "helper" locomotives were 
attached to assist the regular trains in climbing the steep Cima Hill. 
The distance between Las Vegas and the connection with the 
Santa Fe line at Daggett was too far for trains without a meal car, 
so Kelso was a convenient spot for a restaurant stop.

Cima Grade CA Cima LA&SL 2.2% Cima is the summit of a 2.2% eastbound grade. The grade begins 
in Kelso.  Kelso was originally established as a locomotive terminal 
for the Los Angeles and Salt Lake Railroad (now part of the Union 
Pacific). Here, trains were watered and "helper" locomotives were 
attached to assist the regular trains in climbing the steep Cima Hill. 
The distance between Las Vegas and the connection with the 
Santa Fe line at Daggett was too far for trains without a meal car, 
so Kelso was a convenient spot for a restaurant stop.

Cima Grade CA Kelso LA&SL 2.2% Kelso is a ghost town and has an abandoned railroad depot in the 
Mojave National Preserve in San Bernardino County, California, 
USA. It was named after a railroad worker who won a contest to 
have the town named after him. The town was built specifically as 
a railroad station because of its location and nearby springs that 
provided abundant water.  Kelso was originally established as a 
locomotive terminal for the Los Angeles and Salt Lake Railroad 
(now part of the Union Pacific). Here, trains were watered and 
"helper" locomotives were attached to assist the regular trains in 
climbing the steep Cima Hill. The distance between Las Vegas and 
the connection with the Santa Fe line at Daggett was too far for 
trains without a meal car, so Kelso was a convenient spot for a 
restaurant stop.  Cima is the summit of a 2.2% eastbound grade. 
The grade begins in Kelso.

Clark's Gap Grade WV Mullens 
(Elmore/Clark's 
Gap)

VGN 2.1% Elmore is 2 miles west of Mullens, WV on WV Route 16. Elmore 
Yard in Mullens sits at the bottom of the Clark's Gap Grade - a 
2.1Elmore Yard in Mullens sits at the bottom of the Clark's Gap 
Grade. Helper engines are based in Elmore Yard to assist the 
trains up Clark's Gap.% grade. . Helper engines are based in 
Elmore Yard to assist the trains up Clark's Gap.

Clinchfield Route NC Altapass 
(Spruce Pine)

CC&O 1.5% The Carolina, Clinchfield & Ohio Railroad was contructed to 
connect the coal fields of southwestern Virginai with eastern 
Kentucky. Construction of the main line into Spartanburg, SC was 
completed in 1909, and the Elkhorn Extension in 1915. The route 
covered 277 miles from Elkhorn Yard, KY to Spartanburg. The 
railroad was renamed the Clinchfield Railroad in 1925 and in 1983 
the Clinchfield Railroad Co. became a division of Seaboard 
System (controlled by CSX). Although widely known as a coal 
hauling line, the railroad became famous for its low grade (1.5%) 
crossing of the Allegheny Mountains. The line was an engineering 
marvel of its time, particularly for the Altapass Tunnel and Loops at 
Altapass, NC  that were used to cross the mountains.

Connaught Tunnel 
(Rogers Pass)

BC Golden CP 3,745 1.0% The 5 mile long Connaught Tunnel was build under the 9,500 ft 
high Mt. Macdonald to replace the former Rogers Pass lline. The 
tunnel was the longest railway tunnel in North America when it was 
completed in 1916. The tunnel required 30 months to complete 
construction.  The Connaught Tunnel was built to reduce the 
dependence on the former Rogers Pass lline. During the winter, It 
was difficult and dangerous for traincrews to operate over Rogers 
Pass, particularly in the winter months, when avalanches are 
common.   The tunnel is located between Golden and Revelstoke, 
British Columbia, in the middle Glacier National Park, at a place 
called Columbia-Shuswap A, British Columbia - about 50 miles 
west of Golden.  Although the grade within the tunnel was limited 
to 1%, the approach to the west entrance at Glacier, required a 
steep 2.2% grande.

Connaught Tunnel 
eastbound descent

BC Fraine (near 
Revelstoke)

CP 3,745 2.2% Although the grade within the tunnel was limited to 1%, the 
approach to the west entrance at Glacier, required a steep 2.2% 
grande. 
 
The Connaught Tunnel is a railway tunnel under the Selkirk 
Mountains in southeastern British Columbia, Canada, near the city 
of Revelstoke. The 5.022-mile (8.082 km) tunnel carries the 
Canadian Pacific Railway main line under Mount Macdonald and 
replaced the railway's previous routing over Rogers Pass, which 
had been struck by several deadly avalanches since its completion 
in 1885. At the time it was built, the Connaught Tunnel was the 
longest railway tunnel in North America. It was named for the 
Governor General of Canada–the Prince Arthur, Duke of 
Connaught–who in turn was named after the province of 
Connaught in Ireland. 

Copper Belt Railroad UT Bingham COPB 7.0% The Copper Belt Railroad was organized to transport copper ore 
from the bottom of the great copper pit at Bingham, Utah to the 
surface, where the ore was transferred to the Wasatch & Jordan 
Valley Railroad, for shipment to the copper smelters near Garfield, 
UT.  The line operated over such steep grades-up to 7%, that 
required the use of Shay locomotives to operate the trains.

Copper Canyon Creel CHP 8,000 2.5%
Corey Hill Grade KY Olive Hill 

(Corey Hill)
C&O 2.7% Corey Hill is just east of Olve Hill, KY.

Cowan Hill TN Cowan N&CH 2.5% Cowan's establishment as a place dates from the mid-19th century 
and developed mostly as a railroad town. It was the site where 
several branch lines met the main NC&StL Nashville to 
Chattanooga trunk. As the last stop before the uphill climb onto the 
nearby Cumberland Plateau, pusher engines to assist trains in 
making the steep ascent were based there, and are still in use 
today.  The grade north of the tunnel averaged nearly 2 percent 
over the 2-mile distance from Cowan. To the south the grade ran to 
a 2.5 percent maximum and was 4~ miles in length. The south 
approach between Tantallon and the tunnel portal was the more 
difficult of the two, with 5 and 6-degree curves and with cuts up to 
65 feet deep. On this grade the motive power of the N&C was 
tested to its ultimate.  

Cox Canyon Branch NM Alamogordo A&SM 8,600 7.3% With the organization of the El Paso and Northeastern Railroad in 
1897, there was an immediate need for a large amount of lumber 
from which to make railroad ties. The Alamogordo Lumber 
Company was established for the purpose of cutting timber in the 
Sacramento Mountains, and the Alamogordo and Sacramento 
Mountain Railroad was formed in 1898 to operate a line from a 
lumber mill in Alamogordo up into the logging areas on 
Sacramento Mountain.   As a small logging line, the Alamogordo 
and Sacramento Mountain Railway began in Alamogordo and 
climbed 5,000 feet in 26 miles to reach Cloudcroft at the edge of 
the timber. The terrain required engineers to design massive 
trestles such as the one at Mexican Canyon along the highway just 
outside Cloudcroft. In the woods, canyon walls were crossed with 
ingenious switchback tracks that carried short logging trains over 
ridges and into uncut valleys.  In 1903, the Lima Locomotive Works 
claimed that it had delivered the heaviest locomotive on drivers in 
the world, the first 4-truck (class D) Shay, weighing 140 tons. This 
was built for the El Paso Rock Island line from Alamogordo, New 
Mexico to Cox Canyon, 31 miles away over winding curves and 
grades of up to 6%. The use of a two-truck tender was forced by 
the fact that the locomotive to carry enough water for a round trip 
because of the poor water quality along the line.  This scenic area 
can be found by taking US Route 54 north from Alamogordo about 
2 miles, and then turning right on US Route 82 to Cloudcroft; then 
proceed southeasterly on State Route 130 to Cox Canyon.

Cox Canyon Bridge 
(Mexican Canyon Bridge)

NM Cloudcroft A&SM 8,600 5.2% The Alamogordo & Sacramento Mountain Railway was extended 
from Toboggan to Cloudcroft and Cox Canyon in 1899. The 
switchback was  located a few miles from Toboggan. The 
extension incorporated a rise in elevation of 2,000 feet, in just 7.5 
miles of track, while using many  30 degree curves (193 foot 
radius), grades of 5.2 percent, and no fewer than 27 major timber 
trestles. The largest of these survives today in Mexican Canyon, 
just below Cloudcroft . This structure is listed on both the New 
Mexico and National Registers of Historic Places. The famous 6-
trestle incorporating a double 30 degree curve in its 338 foot 
length. As many as 500 men worked on the line during the winter, 
grading, building trestles, and laying track. The railroad was 
completed to Cloudcroft on January 25, 1900, and to Cox Canyon 
during June (Alamogordo News 1899d, 1900, 1900f). 

Cox Canyon Switcback NM Cloudcroft A&SM 8,600 5.2% The Alamogordo & Sacramento Mountain Railway was extended 
from Toboggan to Cloudcroft and Cox Canyon in 1899. The 
switchback was  located a few miles from Toboggan. The 
extension incorporated a rise in elevation of 2,000 feet, in just 7.5 
miles of track, while using many  30 degree curves (193 foot 
radius), grades of 5.2 percent, and no fewer than 27 major timber 
trestles. The largest of these survives today in Mexican Canyon, 
just below Cloudcroft . This structure is listed on both the New 
Mexico and National Registers of Historic PlacesTthe famous 6-
trestle incorporating a double 30 degree curve in its 338 foot 
length. As many as 500 men worked on the line during the winter, 
grading, building trestles, and laying track. The railroad was 
completed to Cloudcroft on January 25, 1900, and to Cox Canyon 
during June (Alamogordo News 1899d, 1900, 1900f). 

Cranberry Grade (Salt 
Lick Curve)

WV Terra Alta 
(Cranberry 
Summit)

B&O 2.8% A very scenic, almost horseshoe curve, in mountainous territory, 
located west of Terra Alta, WV.Crawford Hill NE Crawford CB&Q 2.2%

Crawford Notch NH Crawford Notch PORT&O
GD

2.5% Crawford Notch is the steep and narrow gorge of the Saco River in 
the White Mountains of New Hampshire, located almost entirely 
within the town of Hart's Location. Roughly half of that town is 
contained in Crawford Notch State Park. 
 
The notch became known to European settlers when found by 
Timothy Nash in 1771. The 1772 boundaries of Hart's Grant 
reflected its shape. It was named for Abel Crawford, an explorer, 
trail-builder and hosteler in the early 19th century. The Tenth New 
Hampshire Turnpike from Portsmouth was extended through the 
notch to Lancaster in 1803. The turnpike and later Portland and 
Ogdensburg Railroad through Crawford Notch opened a new route 
through the White Mountains for settlers of the area to the 
northwest to reach Conway on the way to the trading ports on the 
coast.

Crooked Hill Grade 
Kentucky Division

KY Corbin L&N 1.4%
Cuesta Grade CA San Luis 

Obispo
SP 2.2% Cuesta Grade is 17 miles long, and begins at Goldtree (3 miles 

northwest of San Luis Obispo).Cuesta Grade CA San Luis 
Obispo

SP 2.2% The Southern Pacific began train service through San Luis Obispo 
in  May of 1894, and soon the city became an important Division 
Poiint on the railroad. The railroad constructed a roundhouse, a 
locomotive repair and maintenance facility, and a freight house. 
San Luis Obispo was also a helper engine terminal; engines were 
dispatched from here to assist trains over the 2.2% Cuesta Grade. 
San Luis quickly became a "railroad town" and by the 1940's, the 
Southern Pacific was the largest employer in the city. In the 1940's, 
the roundhouse and maintenance shops alone employed over 500 
men.  Prior to the arrival of the Southern Pacific, travelers had to 
take a "jolting horse drawn wagon ride" over Cuesta Grade, 
through Gaviota, or by steamship from Port San Luis. In short, 
travel was tiring, and uncomfortable. Thus, it was with the arrival of 
the railroad, that the economiy and population began to grow 
rapidly.  In the 1940s, nearly 10 percent of the local residents had 
employment related in some form to the railroad, including engine 
crews, dispatchers and clerks, signal maintainers, railroad police 
and jewelers who repaired railroad watches. In addition to the 
Southern Pacific Railroad, the Pacific Coast Railroad built a 13 
mile narrow gauge line to the Pacific Ocean at Port San Luis, near 
Avila Beach.  The Pacific Coast Railroad also had another line 
serving the district lying between the county seat and Santa Maria.  
The Southern Pacific Railway mainline traverses Luis Obispo 
County from north to south, crossing the Sierra Santa Lucia 
through Cuesta Pass, and going nearly south through San Luis 
Obispo, and then to the coast near Pismo, thus connecting San 
Francisco and Los Angeles. 

Cuesta Pass Horseshoe 
Curves (Gold Tree 
Horseshoe Curve)

CA San Luis 
Obispo 
(Goldtree)

SP 1,340 2.2% Two well-known horseshoe curves are located in Cuesta Pass as 
the rail line as it descends from the mountains. The route drops or 
climbs 1,000 feet in 11 miles making it a popular photography 
subject among railfans.

Cumberland Gap Tunnel KY Middlesboroug
h

PV 1.2% Construction on the 3,741 foot long Cumberland Gap Tunnel was 
begun by Powell's Valley Railroad and was completed by the 
Knoxville, Cumberland Gap & Louisville between 1888 and 1889.  
 
 The Knoxville, Cumberland Gap & Louisville Railroad defaulted on 
its bonds and was broken up into two parts in 1895. The Louisville 
and Nashville Railroad purchased both the Cumberland Gap 
tunnel and some track to a point just south of the tunnel's 
entrance. The Southern Railroad acquired the rest of the Knoxville, 
Cumberland Gap & Louisville Railroad track south to Knoxville 
north, plus trackage rights to run trains through the tunnel into 
Middlesboro. [3] 
 
The latter then was reorganized, and  was purchased by the L&N 
Railroad in 1896.  See "The Louisville & Nashville Railroad, 
1850-1963" By Kincaid A. Herr http://books.google.com/books?
id=jnaPZDIda_oC&pg=PA91 for a full description of this important 
Tunnel. 
-----------------------------------------------------------------------------------------
-------------------------------------------------------------------------------- 
In the late 1800s, the Powell’s Valley Railroad made ambitious 
plans to run a line from Knoxville to Cumberland Gap.  This was in 
the waning heyday of Middlesboro KY, just on the other side of the 
Gap (Middlesboro sits in a meteor crater, btw).  The L&N was 
already in Middlesboro and was looking to get through the Gap to 
extend their line southward.  When the Powell’s Valley Railroad 
became the Knoxville-Cumberland Gap-Louisville railroad, the 
L&N talked them into blasting a tunnel through the Gap.  On the 
way from Knoxville, though, the line had to cross the Clinch River 
at this location.  A tunnel was dug through the ridge and a bridge 
was built and all was well…until TVA began to construct Norris 
Dam, which was completed in 1936.  The Southern Railroad, 
which now owned the line,  realized that their trackage here was 
too close to the water line, so a new tunnel and a new bridge had 
to be constructed.  These two portals are at 36.363018, 
-83.550292. The new tunnel is about 330? long.  There was an 
historic community called “Oakman” about a mile to the southwest 
of this tunnel.  It’s gone, but the tunnel isn’t.  That’s how it goes 
sometimes. 

Cumberland Mountain 
Tunnel (Cowan Tunnel)

TN Cowan N&CH 2.5% Completion of the 2,228 foot long Cumberland Tunnel allowed the 
opening of the Nashville & Chattanooga Railroad. The tunnel is 
located about 1.5 miles southeast of downtown Cowan.

Cumbres Pass CO Cumbres C&TS 10,015 5.8% The Denver & Rio Grande Railroad built its narrow gauge mainline 
between Durango and Antonito via the 10,015 ft high Cumbres 
Pass. The pass is still used by the Cumbres & Toltec Scenic 
Railroad, and can also be seen from State Highway 17. A steep 
5.8% grade was built by the Rio Grande to approach the pass from 
the north side, while a 4% grade was used on the south approach.  
Cumbres Pass is 12 miles northeast of Chama, NM.

Cumbres Pass CO Cumbres D&RG 10,015 5.8%
Cumbres Pass CO Cumbres D&RG 10,015 5.8% The Denver & Rio Grande Railroad built its narrow gauge mainline 

between Durango and Antonito via the 10,015 ft high Cumbres 
Pass. The pass is still used by the Cumbres & Toltec Scenic 
Railroad, and can also be seen from State Highway 17. A steep 
5.8% grade was built by the Rio Grande to approach the pass from 
the north side, while a 4% grade was used on the south approach.  
Cumbres Pass is 12 miles northeast of Chama, NM.

Curecanti Needle (Cerro 
Pass)

CO Gunnison D&RG 4.0% Cerro Pass was located on the original narrow gauge main line of 
the Rio Grande, between Gunnison and Montrose. The original 
mainline ran from Denver - Pueblo - Salida - Poncha Pass - Mears 
- Marshall Pass - Sargent - Gunnison - Sapinero - Currecanti - 
Montrose - Grand Junction - Salt Lake City.

D&RGW Locomotive #278 
& Tender,  Caboose, Box 
Car, 

CO Cimarron D&RG 7,960 4.0% Cerro Pass was located on the original narrow gauge main line of 
the Rio Grande, between Gunnison and Montrose. The original 
mainline ran from Denver - Pueblo - Salida - Poncha Pass - Mears 
- Marshall Pass - Sargent - Gunnison - Sapinero - Currecanti - 
Montrose - Grand Junction - Salt Lake City.

Death Valley Railroad CA Ryan DEATHV 3.5% The Death Valley Railroad was built in 1914 to haul borax from the 
Pacific Borax Company mines in Ryan, CA to the Tonopah & 
Tidewater Railroad at Death Valley Junction, CA. The railroad 
presumably ended the 20 mule team caravan that made the 
Pacific Borax Company famous. The line required extensive 
grading and many high trestles due to a 3.5% grade and many 
sharp curves. An even smaller narrow guage railroad was 
constructed to bring the borax from the various mines to a transfer 
point, where the mine cars were dumped into gondola cars of the 
Tonopah & Tidewater.

Devil's Nose Guayaquil, 
Guayas

G&Q 11,841 5.5% This rail line was built to connect the capital city of Quito located in 
the Andes with the coastal city of Guayaquil. Considered a major 
engineering feat at the time of its construction the Devil's Nose 
was called "The Most Difficult Train in the World". The railway 
climbs a 1-in-18 gradient from 5900 feet to over 8500 feet. The 
railroad was designed be renowned Polish railway engineer Ernest 
Malinowski.  Between Riobamba to Sibambe (including the Devil's 
Nose) train makes its way up the sheer rock face of the mountain 
in a series of nail biting zigzags where the train goes forward and 
backwards to climb the near parallel train tracks. 
 
The 446.7 kilometres (277.6 mi) Guayaquil and Quito Railway 
(later became the EFE Southern Division (Division Sur)) starts at 
the harbour of Guayaquil with a ferry to Duran and then heads east 
into the Andean mountains where a more than 2.5 kilometres 
(8,200 ft) difference in altitude has to be overcome to reach 
Riobamba at 2,754 metres (9,035 ft). A major gain in altitude is 
made at the Devil's Nose (Nariz del Diablo) where the train shunts 
back and forth along the rocky promontory. From Riobamba the 
train heads north passing its highest point at Urbina an altitude of 
3,609 metres (11,841 ft) to reach Quito at an altitude of 2,850 
metres (9,350 ft).

Dollar Branch OR Sweet Home SP&S 2.2%
Domodossola-Locarno 
Railway

Verdasio 6.0%
Domodossola-Locarno 
Railway

Masera CENTOV 6.0%
Donner Pass CA Placer SP 7,085 2.8% The discovery and surveying of Donner Pass by Theodore Judah, 

allowed the Central Pacific to cross the Sierra Nevada mountains 
at a lower elevation. This event was key to the completion of the 
transcontinental railroad.   Although the current grade is listed as 
2.2%, a portion of the line on Track 1 above Tunnel 18 (above 
Newcastle on Donner Pass) had 1,000 ft of 2.79% grade. (from 
http://www.trainorders.com/discussion/read.php?11,2909371)

Donner Pass Tunnels 
(Summit Tunnel)

CA Placer SP 7,085 2.2%
Dove Holes Tunnel Peak Forest 

Signal Box
1.1%

Duncan Hill (Edwardsville 
Hill)

IN Georgetown LNA&StL 2.5% Completion of the Edwardsville (Duncan) Tunnel was the final link 
in the construction of the Louisville, New Albany & St. Louis 
mainline between New Albany, IN and East St. Louis. Construction 
of the tunnel was difficult, and extremely costly-so costly that the 
Louisville, New Albany & St. Louis became bankrupt while building 
it. The tunnel was all but complete, except for the last 20 feet, 
when the railroad ran out of money. The Louisville, Evansville & St. 
Louis Railway took over the work, and completed the tunnel. 
 
Duncan is 6 miles west of New Albany, IN and the Ohio River.

Duncan Tunnel 
(Edwardsville Tunnel, 
Great Tunnel)

IN Georgetown LNA&StL 2.9% Completion of the Edwardsville Tunnel was the final link in the 
construction of the Louisville, New Albany & St. Louis mainline 
between New Albany, IN and East St. Louis. Construction of the 
tunnel was difficult, and extremely costly-so costly that the 
Louisville, New Albany & St. Louis became bankrupt while building 
it. The tunnel was all but complete, except for the last 20 feet, 
when the railroad ran out of money. The Louisville, Evansville & St. 
Louis Railway took over the work, and completed the tunnel. 
 
The tunnel passes beneath I-64 intersection #118.

Durbin Subdivision (Tygart 
Subdivision)

WV Elkins COAL&I 2.4% The Durbin Branch of the Western Maryland Railway (WM) was 
originally built by the Coal & Iron Railway, extended from Elkins, 
WV, in Randolph County, to Durbin, in Pocahontas County, where 
it made a connection with the Greenbrier Division of the 
Chesapeake & Ohio Railway (C&O), being completed on August 1, 
1903. The road was purchased by the Western Maryland on 
November 1, 1905.   
 
The Coal & Iron Railway was chartered by the West Virginia 
Central & Pittsburg Railway in order to construct a line from Elkins 
to Durbin, where a connection could be made with the 
Chesapeake & Ohio Railway. Soon afterwards, in 1888, the 
railroad's coal interests were reorganized into the Davis Coal & 
Coke Company, headquartered in Piedmont), and Marshall Coal & 
Lumber Company, with its headquarters at Davis.   
 
The Coal & Iron line ran eastward from Elkins to Shavers Fork, 
which it ascended until finding a way through Shavers Mountains, 
crossed to Glady Fork, ascended it to the divide and descended 
the West Fork of the Greenbrier River to Durbin, in Pocahontas 
County. The C&I's line to Durbin was constructed between 1900 
and 1903, and opened for traffic in 1904.    
 
The Coal & Iron Railway was used initially to haul lumber out of the 
Cheat Mountain area and upper Greenbrier River Valley. After the 
timber industry began to decline, railway was used to haul coal 
from the Cheat Mountain and Point Mountain coal fields.    
 
In 1886, the company added the Cumberland & Piedmont Railroad 
to its network of railroads. Chartered, December 14, 1889. Road 
opened, August 1, 1903.    T 
 
he names of the stations on the Durbin Branch were as follows: 
Elkins; Tunnel Station, Lumber, Meadows, Faulkner, Bowden, 
Woodrow, Montes, Bemis, Morribell, and Glady, in Randolph 
County, and Summit Cut, Wildell, Gertrude, May, Burner, Braucher, 
and Durbin, in Pocahontas County. 

East Boston Tunnel MA Boston 5.0% From Wikipedia  The East Boston Tunnel, opened in 1904, was the 
first subway in the world to run underneath a section of the ocean.
[It was initially designed to carry streetcars, and ran from Maverick 
to Court Street via State. In 1906, Atlantic Station (now Aquarium) 
was opened, with a connection to the Atlantic Avenue Elevated. In 
1916, the terminus at Court Street was moved to Bowdoin, and the 
Scollay Square station (now Government Center) was opened 
near the closed Court Street station. ---------------------------------  On 
the 31st of December last, the first train carrying passengers 
passed through the East Boston tunnel, thus marking the 
completion of a great project. The tunnel is a part of the Boston 
system of subways. and, passes under the harbor, uniting by a 
rapid transit line Boston and East Boston. A brief resume of the 
more important engineering features of the enterprise is 
appropriate at this time.  The act authorizing the building of the 
tunnel was signed June 10, 1897. The first contract was made in 
April of 1900 and active, construction was begun very soon after. 
The completion of the tube has therefore required almost five 
years, during which a good average of daily progress has been 
maintained. Considering its magnitude, the work has been 
remarkably free from accidents and has been carried on with 
practically no injury to adjacent property. .  Starting at Maverick 
Square in East Boston, the tunnel passes under Lewis street, 
Boston Harbor, Long Wharf, State and Court streets to Scollay 
Square in Boston, where connection is made with the Boston 
Subway. Three passenger stations are provided, located for most 
convenient connection with existing surface and elevated lines. 
The work, in part of its course, was pushed under some of the 
busiest streets of the city, yet there was little interference with 
traffic.  The total length of the tunnel is approximately 7,500 feet, of 
which fully two-thirds was built by the shield method, the remainder 
in open cut excavation. The portion of the bore actually under the 
water of the harbor is about 2,700 feet long, the balance of the 
tunneled portion passing through “made ground" filled in as the 
growth of the city demanded.  For the first 2,100 feet from 
Maverick Square the tunnel descends by a 5 per cent grade; for 
the next 2,100 feet, reaching almost across the harbor, an 
ascending grade of 0.5 per cent is maintained; then follows a 
length of 1,000 feet at 2.5 per cent, 1,800 feet at 4, 2.5 and 1.5 per 
cent, and the final rise on a 3 per cent grade for perhaps 500 feet. 
The greatest depth attained by the tunnel invert is about 80 feet 
below mean low water.Ventilation is provided bypowerful fan plants 
forcing fresh air from either end and electric lights illuminate the 
interior.

Elkatawa Hill KY Jackson 
(Elkatawa)

KU 1.0% The Elkatawa Hill grade and Chenowee Tunnel was constructed 
by the Kentucky Union Railroad in 1891. The Kentucky Union 
Railway was built to connect Lexington, KY with the Virginia & 
Tennessee Railroad at Abington, VA via Big Stone Gap. The 
Kentucky Union's line followed the north fork of the Kentucky River 
along much of its path. (Ref 3) 
 
Elkatawa Hill is located on the EK (Eastern Kentucky) Subdivision 
of the L&N, and is part of the L&N line that runs from Hazard to 
Ravenna, an extends from the O&K Tunnel near Jackson to the 
crest located inside Chenowee Tunnel. The grade between Gentry 
to Chenowee regularly required helper locomotives between 
Jackson, where the helper locomotives were based,  and Yeadon.

Elkatawa Hill Eastern 
Kentucky Division (EK 
Division(, Chenowee 
Tunnel

KY Gentry L&N 1.2%
Elkhorn Tunnel #1 WV Bluefield/

Bramwell (Flat 
Top Mountain)

N&W 2.5% The first Elkhorn Tunnel was constructed through Flat Top 
Mountain to reach the Elkhorn Pocahontas coal field. Construction 
was begun in 1887, and was completed in 1888. The N&W began 
to exploit the Elkhorn Coal fields by completing a line into the 
Elkhorn Valley in 1891. This led to the development of the N&W's 
line to the Ohio River. Elkhorn Valley is located about 17 miles 
northwest of Bluefield, WV. 

Elkhorn Tunnel #2 WV Cooper 
(Gallipolis 
Ferry)

N&W 1.4% The second Elkhorn Tunnel was opened in 1950. This tunnel is 
located three rail miles west of Cooper West Virginia and was built 
to replace the Coaldale tunnel which was located approximately 
one thousand yards to the northeast. The tunnel is located at the 
summit of Elkhorn grade. 
 
When the second Elkhorn Tunnel was opened, the Norfolk & 
Western shut down its electrified section that operated between 
Bluefield and Iaeger WV from 1913 to 1950. 
 
Cooper, WV is 18 miles northeast of Gallipolis Ferry, WV.

Emigrant Gap CA Emigrant Gap CPRy 5,187 2.4% The ruling grade on the original Central Pacific line between Colfax 
and Emigrant Gap was 2.4%.Erlanger Hill KY Erlanger SR 2.6%

Evaro Hill Mountain Pass MT Evaro Hill NP 3,915 2.2% (Edited from article in "The Cornell Civil Engineer, Volume 16" ) 
 
The year 1907 saw unusual activity in the Northwest and 
particularly in Western Montana. The Chicago, Milwaukee & St. 
Paul Ry. Had built its new line through to the Coast and the 
Northern Pacific Railway double tracked its line from Livingston, 
Mont., through to the Coast. The work was begun in 1908 and 
required greater part of 1909 to complete. 
 
When the Northern Pacific put in its double track line, it revised its 
former mainline location and grades in a number of places. It built 
a line to connect a branch line with its main line in such a manner 
as to eliminate 20 miles of 2.2 grade over what is known as the 
Evaro Hill—which is a spur range of the Bitter-root Mountains. 
When this line was completed instead of having a 2.2 controlling 
grade in each direction—the grade was 0.3 East bound and down 
hill West bound. 
 
When the entire project was completed the Northern Pacific’s 
grade from the point where it crosses the summit of the main 
range of the Rocky Mts. will be descending West bound. 
 
This was accomplished by following the watershed of the 
Columbia River and its tributaries. The maximum grade East 
bound between the same points will be 0.4. 
 
When one considers the character of the country traversed with 
the various spur ranges of the Rocky Mts. to be crossed it seems 
almost incredible that it is all " down hill" to the Pacific Coast. 
 
To get the easy grades, heavy construction work was needed and 
the construction of a Cut-Off line known as the "St. Regis-Paradise 
Cut-Off”. 
 
The Cut off leaves the Coeur d' Alene branch of the Northern 
Pacific at a point called St. Regis and follows the Missoula River 
for a distance of 22 miles till it strikes a point on the present main 
line called Paradise. This line is located on a 0.3 maximum grade 
descending West and has maximum curvature of 4 degrees. When 
completed it became the main line, by use of the Coeur d' Alene 
branch between St. Regis and Missoula, Mont., while eliminating 
the 20 miles of 2.2 grade over the Evaro Hill. To get this lighter 
grade, however, increased the length of the main line by about 30 
miles. 

Feather River Canyon 
LIne

CA Oroville WP 5,220 1.0% The Western Pacific built its mainline to Salt Lake City, Utah, by 
following the Feather River from near Oroville to Portola, CA  and 
using Beckwourth Pass, near Chilcoot-Vinto, CA to cross the 
Sierra Nevada mountains. The high cost of constructing the 
railroad through the Feather River canyon and the high cost of 
keeping the line open during the winter and spring (snowlides and 
mudslides) quickly exceeded the initial cost estimates, and led to 
the bankruptcy of the Denver & Rio Grande Railroad which had 
guaranteed the construction bonds. The Feather River continues to 
be an expensive route to operate during the winter and spring 
because of mud slides.  The line offered two major advantages:   
(1) The line made possible the passage of trains over a 1% ruling 
grade, making it only half as steep as the Southern Pacific's line 
over Donner Pass; and  (2)The Feather River route became known 
for the daily passage of the California Zephyr, which was 
scheduled to allow passengers to enjoy the scenic beauty of the 
Feather River during daylight hours. As a result, the train became 
the premier vacation train between Chicago and Oakland, CA. 

Fenelon Place Elevator IA Dubuque 74.0%
Ford to Patio Grade 
Kentucky Division

KY Ford L&N 1.0%
Freggio and Prato Spiral 
Tunnels

Rodi Fiesso 26.0% Going down the southern ramp of the Gotthardbahn after the 
Gotthard Tunnel the line passes the station of Rodi-Fiesso in a 90° 
left turn, crosses to the left side of the Ticino River (Tessin) valley. 
There it passes the 270° Freggio Spiral Tunnel in a left turn into 
the left side of the valley. Leaving the tunnel the line crosses again 
the Ticino River valley to proceed a kilometer on the right valley 
side before moving through the 360° Prato Spiral Tunnel in a right 
turn into the right valley side. Exiting the tunnel the line crosses 
again to the left valley side bridging smaller streams before 
passing through the Faido station and continuing the decent down 
the southern ramp. 
 
From Rodi-Fiesso at 945 m to Faido at 758 m the line drops 187 m 
along 8.2 km of tracks with 26‰ being the sharpest decline in this 
section. The shortest beeline distance between the stations is 
approximately 4km. I.e. the average decline was reduced by 
approximately 50%, reducing the power needed by the 
locomotives for the climb. The elevation data and inclination data 
were all taken from the figure Profile of the Gotthardbahn.

Gallitzin Tunnel PA Gallitzin PRR 2,167 2.0% The Gallitzin Tunnel was built as part of the construction of the 
Pennsylvania Railroad mainline across the Allegheny mountains. 
The Pennsylvania built the famous "Horsehoe Curve" in order to 
maintain a grade of less than 2.0%. The Gallitzin Tunnel is located 
at the summit of the grade, and was the last of three tunnels bored 
through Allegheny Mountain.

Geiger Grade (Occidental 
Grade)

NV Reno V&T 6,789 7.0% Geiger Grade extends from the south of Reno and ends at Virginia 
City.  The summit of the grade is reached at 6,789 feet elevation.  
Historical Marker reads: "Constructed by Dr. Davison M. Geiger 
and John H. Tilton in 1862, this old toll road was the most direct 
connection between the Comstock Lode and the Truckee 
Meadows until replaced by the present, New-Deal-era highway in 
1936.  Concord stages, mud wagons, and ten-mule freighters 
carried thousands of passengers and millions of dollars in precious 
cargo across this section of the Virginia Range. There are many 
stories of unpredictable winds, snows, landslides, and the 
everlasting danger of lurking highwaymen involving this precipitous 
stretch of road.  Dead Man’s Point and “Robber’s” Roost, two of 
the most famous features of the road, can be seen from this 
marker."

Georgetown Loop CO Georgetown CC 3.0% The Georgetown, Breckenridge & Leadville Railroad (formerly the 
Colorado Central) planned an expansion in 1877 from its then end 
of track in Georgetown that would eventually reach Leadville. The 
ambitious plan would require a 6% grade up the mountainside 
outside Georgetown. The 6% grade proved to be too much for the 
railroad's operation, and an alternate 3% grade involving a thirty 
degree horshoe curve, 3 hairpin turns and 4 bridges was needed 
to extend the line two miles to Silver Plume. A key bridge, the 
Georgetown Loop or Devil's Gate High Bridge, was not completed 
until January 1884. By the time the first trains arrived in Silver 
Plume, Leadville had already seen its first railroad, and the 
remainder of the expansion plans were cancelled, with the line 
ending in Silver Plume. By the 1938,  the line from Idaho Springs 
to Silver Plume was abandoned and he Georgetown Loop was 
dismantled.  The railroad was reopened as a tourist line in 1975 as 
the Georgetown Loop Railroad. The Devi's Gate High Bridge was 
reconstructed and opened for use in 1984.   The Georgetown Loop 
Railroad is included within an area designated as a National 
Historic Landmark.

Georgetown Loop CO Georgetown GB&L 3.0% The Georgetown, Breckenridge & Leadville Railroad (formerly the 
Colorado Central) planned an expansion in 1877 from its then end 
of track in Georgetown that would eventually reach Leadville. The 
ambitious plan would require a 6% grade up the mountainside 
outside Georgetown. The 6% grade proved to be too much for the 
railroad's operation, and an alternate 3% grade involving a thirty 
degree horshoe curve, 3 hairpin turns and 4 bridges was needed 
to extend the line two miles to Silver Plume. A key bridge, the 
Georgetown Loop or Devil's Gate High Bridge, was not completed 
until January 1884. By the time the first trains arrived in Silver 
Plume, Leadville had already seen its first railroad, and the 
remainder of the expansion plans were cancelled, with the line 
ending in Silver Plume. By the 1938,  the line from Idaho Springs 
to Silver Plume was abandoned and he Georgetown Loop was 
dismantled.  The railroad was reopened as a tourist line in 1975 as 
the Georgetown Loop Railroad. The Devi's Gate High Bridge was 
reconstructed and opened for use in 1984.   The Georgetown Loop 
Railroad is included within an area designated as a National 
Historic Landmark.

Georgetown Loop CO Georgetown GLRX 3.0% The Georgetown, Breckenridge & Leadville Railroad (formerly the 
Colorado Central) planned an expansion in 1877 from its then end 
of track in Georgetown that would eventually reach Leadville. The 
ambitious plan would require a 6% grade up the mountainside 
outside Georgetown. The 6% grade proved to be too much for the 
railroad's operation, and an alternate 3% grade involving a thirty 
degree horshoe curve, 3 hairpin turns and 4 bridges was needed 
to extend the line two miles to Silver Plume. A key bridge, the 
Georgetown Loop or Devil's Gate High Bridge, was not completed 
until January 1884. By the time the first trains arrived in Silver 
Plume, Leadville had already seen its first railroad, and the 
remainder of the expansion plans were cancelled, with the line 
ending in Silver Plume. By the 1938,  the line from Idaho Springs 
to Silver Plume was abandoned and he Georgetown Loop was 
dismantled.  The railroad was reopened as a tourist line in 1975 as 
the Georgetown Loop Railroad. The Devi's Gate High Bridge was 
reconstructed and opened for use in 1984.   The Georgetown Loop 
Railroad is included within an area designated as a National 
Historic Landmark.
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Glorieta Pass NM Glorieta AT&SF 7,453 3.2% Construction on the Santa Fe Railroad reached Las Vegas, NM in 
the summer of 1879, and then turned west toward Santa Fe. 
Construction of the line through Gloreta Pass proved to be difficult. 
The pass, reaching an elevation of 7,453 feet passed through a 
large forest, which made the line difficult to construct and operate. 
Following the steep climb to the top of the pass, the railroad 
constructed a 30 feet deep cut that had to be made as the rails 
crossed the divide between the Pecos River and the Rio Grande. 
The railroad line then followed the canyons and creek beds to the 
headwaters of the Galisteo Creek. 

Gold Mining History and 
Placerville & Lake Taho 
RR

CA Placerville P&LT 3,700 5.0% The Placerville & Lake Tahoe Railroad, were built as a standard 
guage line to haul lumber from the El Dorado National Forest.  The 
railroad connected with a branch line of the Southern Pacific 
Railroad at Placerville.    
 
The Placerville & Lake Tahoe Railway was organized by the 
owners of the El Dorado Lumber Company, who began 
construction in late 1903, and opened the line the next year. The 8 
mile line climbed 1,200 feet from Placerville on a 3% grade 
(peaking at 5%) over 8 trestles and 72 curves. Although built as a 
standard guage line between Placerville and Camino, the line 
connected with the narrow guage El Dorado Lumber Company 
Narrow Gauge Lines, which operated some 65 miles of logging 
railroad lines in the El Dorado forest. 

Golden Circle Loop Tintic 
mining District Rio Tinto; 
Tintic Loop

UT Eureka TINT 3.0% The Golden Circle Loop was built by the Rio Grande Western 
(Tintic Range RR) as a 3% loop spiral line, with no switchbacks, 
between Springville to Eureka, Utah. The Loop was above Laguna 
station. It was built to serve the huge silver mining district of Tintic 
and to reduce the grade up Pinyon Canyon. 

Goldendale Branch WA Warwick SP&S 1,678 2.2% Warwick was on the Goldendale branch at MP 30.2, right at the top 
of the approximately 13 mile 2.2% grade. Gotthard Tunnel 

(Gotthard Pass)
UNI Göschenen SBB 3,773 2.8% The Gotthard Pass or St. Gotthard Pass (Italian: Passo del San 

Gottardo, German: Gotthardpass) at 2,106 m (6,909 ft) is a 
mountain pass in the Alps traversing the Saint-Gotthard Massif and 
connecting northern and southern Switzerland. The pass lies 
between Airolo in the Italian-speaking canton of Ticino, and 
Andermatt in the German-speaking canton of Uri, and connects 
further Bellinzona to Lucerne, Basel, and Zurich. The Gotthard 
Pass lies at the hearth of the Gotthard, an important north-south 
axis in Europe, and is it crossed by three major traffic tunnels, 
each being the world's longest at the time of their construction: the 
Gotthard Rail Tunnel (1882), the Gotthard Road Tunnel (1980) and 
the Gotthard Base Tunnel (2016). With the Lötschberg to the west, 
the Gotthard is one of the two main north-south routes through the 
Swiss Alps. Since the Middle Ages, transit across the Gotthard 
played an important role in Swiss history, the region north of 
Gotthard becoming the nucleus of the Swiss Confederacy in the 
early 14th century. 
 

Gouldsboro Ferry 
Terminal

LA Algiers T&NO 5.0% In the 1850s, Algiers became a major railroad center and eastern 
terminus of the New Orleans, Opelousas and Great Western 
Railroad. The Algiers Train Ferry carried passengers across the 
Mississippi River from the French Quarter landing at St. Anne St. 
to the railroad terminal in Algiers; the latter ferry terminal point 
eventually became known as Gouldsboro, a part of Algiers.  The 
Southern Pacific discontinued its passenger ferry between 
Avondale and Harahan and its freight car ferry service between 
Algiers and New Orleans after it began to use the Huey Long 
Bridge on December 17, 1935.   ---------------  The article is taken 
from the book ˇ˝Railway Reminiscences of Three Continentsˇ˝ by 
the French locomotive expert Baron Gerard Vuillet. My copy of the 
book, long out of print,. The weights given are in Imperial tons ˇ˝1 
Imperial ton = 2240 lb. Also, 1 chain = 66 ft, and if you are 
unfamiliar with the European grade notation figures, simply 
multiply them by 100 to convert them to your more familiar 
percentages. Hope you enjoy!  Texas and Pacific [1926]    The 
Texas and Pacific trains had to be ferried across the Mississippi on 
barges having a capacity of four or eight cars. On the New Orleans 
side, the differences in water level were accounted for by an 
articulated inclined plane, one end of which rested on the land and 
the other end on a pontoon. On the western side the track was laid 
on a slipway and was hauled to the required height by 
locomotives. The gradients on each side reached 1/25 to 1/20. 
Four 0-6-0 switching engines, two at each end, were attached to 
these trains. The transfer of a train in one barge took 40 min. If two 
barges were necessary the time was 1 hr. On our trip, 13 July 
[1926], the four Pullmans and four coaches of the ˇ˝Louisiana 
Limitedˇ˝ were transferred from New Orleans to Gouldsboro (1.6 
miles) in time to allow the departure from the latter point to be 
made 42 min after leaving the New Orleans Terminal.

Greystone Hill NJ Greystone DL&W 5.0% The Greystone Branch came off a line that connected Port Morris-
Madison and Summit. There is a map at 23:53 in the video that 
shows the branch. This was originally a trolley route. The line was 
built by the Delaware, Lackawanna & Western, and electrified by 
the Morris County Traction Company for use by their streetcars 
1910-1926. [1]

Hagans Switchback VA Smiley 
(Hagans)

L&N 4.0% Hagan's switchback was built by the L&N to provide a connection 
between its lines and the Clinchfield, Carolina & Ohio Railway (the 
Clinchfield). The Hagans switchback is currently part of the CSX 
Cumberland Valley (CV) subdivision and it is heavily used today by 
coal trains from southern Kentucky (Harlan County especially) and 
Corbin, moving into the southeast. The trains coming down out of 
Kentucky using the CV sub cross into Virginia, negotiate the 
switchback, then head northeast to Big Stone Gap, VA for the 
connection to the NS. It then uses NS track down through Natural 
Tunnel and connects with the upper part of the old Clichfield (now 
CSX Kingsport sub) at Frisco, TN. (CSXDixieLine on Mon, Feb 4 
2008  http://cs.trains.com/trn/f/111/t/117785.aspx)

Hagerman Pass (High 
Line)

CO Leadville CM 11,530 4.0% Hagerman Pass (also called the High Line) was a key route used 
by the Colorado Midland in the ascent over the Continental Divide, 
west of Colorado Springs. The Pass is located 16 miles west of 
Leadville on County Road 4 (which follows the south shore of 
Turquoise Lake for part of the way)-Hagerman Pass Road-Forest 
Road 105.    
 
Construction of the pass proved to be very costly and dangerous. 
The line and pass were built in haste, and as a result, were poorly 
located.  The first regular train service over the pass was 
inaugurated on July 13, 1887.   
 
The Hagerman Tunnel was 2,060 feet long and was built at an 
elevation of 11,530 feet. Four lariat loops were built on the 
approach to the tunnel, including eight snowsheds and a 1,084 
foot long curved wooded trestle.  Almost immediately after the 
Colorado Midland began operations over Hagerman Pass in 1887, 
it found that the 3% (some sources (Wikipdia) say 4%) grades 
made operations over the pass extremely costly. Almost 
immediately, they began plans to replace the 11,000 foot elevation 
Hagerman Pass with the 9,300 foot elevation Busk-Ivanhoe 
Tunnel, which was completed in 1890.    
 
The Aspen Short Line was organized by the Colorado Midland just 
18 months after the commencement of service over Hagerman 
Pass to construct a short line cut-off from Snowden to Arkansas 
Junction, 4 miles west of Leadville. The new route  reduced a 3-4% 
uphill grade leading to Leadville to 1.6% for the Colorado Midland.   
 
By January, 1894, all operations over Hagerman Pass had ended, 
although the railroad kept the pass open as an alternate route in 
case of cave-ins or fires in the Busk-Ivanhoe Tunnel. 

Hagerman Pass 
Snowsheds

CO Leadville CM 11,530 4.0% Hagerman Pass (also called the High Line) was a key route used 
by the Colorado Midland in the ascent over the Continental Divide, 
west of Colorado Springs. The Pass is located 16 miles west of 
Leadville on County Road 4 (which follows the south shore of 
Turquoise Lake for part of the way)-Hagerman Pass Road-Forest 
Road 105.   Construction of the pass proved to be very costly and 
dangerous. The line and pass were built in haste, and as a result, 
were poorly located.  The first regular train service over the pass 
was inaugurated on July 13, 1887.  The Hagerman Tunnel was 
2,060 feet long and was built at an elevation of 11,530 feet. Four 
lariat loops were built on the approach to the tunnel, including eight 
snowsheds and a 1,084 foot long curved wooded trestle.  Almost 
immediately after the Colorado Midland began operations over 
Hagerman Pass in 1887, it found that the 3% (some sources 
(Wikipdia) say 4%) grades made operations over the pass 
extremely costly. Almost immediately, they began plans to replace 
the 11,000 foot elevation Hagerman Pass with the 9,300 foot 
elevation Busk-Ivanhoe Tunnel, which was completed in 1890.   
The Aspen Short Line was organized by the Colorado Midland just 
18 months after the commencement of service over Hagerman 
Pass to construct a short line cut-off from Snowden to Arkansas 
Junction, 4 miles west of Leadville. The new route  reduced a 3-4% 
uphill grade leading to Leadville to 1.6% for the Colorado Midland.  
By January, 1894, all operations over Hagerman Pass had ended, 
although the railroad kept the pass open as an alternate route in 
case of cave-ins or fires in the Busk-Ivanhoe Tunnel. 

Hagerman Pass Trestle CO Leadville CM 11,530 4.0% Hagerman Pass (also called the High Line) was a key route used 
by the Colorado Midland in the ascent over the Continental Divide, 
west of Colorado Springs. The railroad built a 1,084 foot long 
curved wooden trestle as part of its line to ascend the Continental 
Divide.   Construction of the pass proved to be very costly and 
dangerous. The line and pass were built in haste, and as a result, 
were poorly located.  The first regular train service over the pass 
was inaugurated on July 13, 1887.  The Hagerman Tunnel was 
2,060 feet long and was built at an elevation of 11,530 feet. Four 
lariat loops were built on the approach to the tunnel, including eight 
snowsheds and a 1,084 foot long curved wooded trestle.  Almost 
immediately after the Colorado Midland began operations over 
Hagerman Pass in 1887, it found that the 3% (some sources 
(Wikipdia) say 4%) grades made operations over the pass 
extremely costly. Almost immediately, they began plans to replace 
the 11,000 foot elevation Hagerman Pass with the 9,300 foot 
elevation Busk-Ivanhoe Tunnel, which was completed in 1890.   
The Aspen Short Line was organized by the Colorado Midland just 
18 months after the commencement of service over Hagerman 
Pass to construct a short line cut-off from Snowden to Arkansas 
Junction, 4 miles west of Leadville. The new route  reduced a 3-4% 
uphill grade leading to Leadville to 1.6% for the Colorado Midland.  
By January, 1894, all operations over Hagerman Pass had ended, 
although the railroad kept the pass open as an alternate route in 
case of cave-ins or fires in the Busk-Ivanhoe Tunnel. 

Hagerman Tunnel (Cooke 
Pass)

CO Leadville CM 11,500 3.0% Hagerman Pass (also called the High Line) was a key route used 
by the Colorado Midland in the ascent over the Continental Divide, 
west of Colorado Springs. Construction of the pass proved to be 
very costly and dangerous. The line and pass were built in haste, 
and as a result, were poorly located.  The first regular train service 
over the pass was inaugurated on July 13, 1887.  The Hagerman 
Tunnel was 2,060 feet long and was built at an elevation of 11,530 
feet. Four lariat loops were built on the approach to the tunnel, 
including eight snowsheds and a 1,084 foot long curved wooded 
trestle.  Almost immediately after the Colorado Midland began 
operations over Hagerman Pass in 1887, it found that the 3% 
grades made operations over the pass extremely costly. Almost 
immediately, they began plans to replace the 11,000 foot elevation 
Hagerman Pass with the  Busk-Ivanhoe Tunnel, which was 
completed in 1890. The Aspen Short Line was organized by the 
Colorado Midland just 18 months after the commencement of 
service over Hagerman Pass to construct a short line cut-off from 
Snowden to Arkansas Junction, 4 miles west of Leadville. The new 
route  reduced a 3-4% uphill grade leading to Leadville to 1.6% for 
the Colorado Midland. By January, 1894, all operations over 
Hagerman Pass had ended, although the railroad kept the pass 
open as an alternate route in case of cave-ins or fires in the Busk-
Ivanhoe Tunnel. 

Hancock Hill MI Hancock DSS&A 4.0%
Haskell Pass (Haskill Pass) MT Kalispell StPM&M 4,300 1.5% The Columbia Falls-Kalispell line was built in 1891 by the St. Paul, 

Minneapolis and Manitoba Railway, (SPM&M) the predecessor of 
the Great Northern Railroad.   Part of the original mainline passed 
over Haskell Pass, the Haskell Pass mainline was changed when 
a new line was completed via Whitefish and Rexford where it 
connected with a GN branch, that in turn connected with the 
mainline at Jennings.  The Haskell Pass line was severed in 1904 
and gradually cut back to Kalispell, a city of some size and 
importance.  
 
Haskill Pass is 28 miles west of Kalispell, MT.

Helper Locomotives UT Echo UP 1.1% Echo originated as a stopover along the Mormon trail. Later the 
town served as a junction between the First Transcontinental 
Railroad and a spur line to serve silver mines near Park City.   
Echo was an important stop on the Union Pacific Railroad. The 
town served as a coaling and watering station for trains entering 
Echo Canyon. From Echo, helper locomotives were added, when 
needed, to push trains up the steep grade to Wahsatch. A large 
coaling tower and many other railroad infrastructures existed in 
and around the town. Echo saw the most action during World War 
II.   
 
The introduction of diesel power, especially after the war, negated 
the need for the services previously required by steam. The 
coaling tower, most trackage, and structures were removed.  Echo 
had faded by the sixties, yet was still alive by the junction of two 
major highways. However, the arrival of the interstate relegated the 
town to a few quaint buildings; some homes, a motel, restaurant 
and bus station. A tavern sells cigarettes, food, and beer. Nearby; 
Echo Canyon is a magnificent spectacle with its high rock sides 
and colorful scenery. The canyon begins just east of Echo and 
ends outside of Wahsatch, Utah.

High Line SD Deadwood CB&Q 3.0% Dumont is about 12 miles south of Deadwood. Dumont was also a 
junction off the Edgemont-Deadwood mainline; a branch led from 
Dumont to Hanna.

High LIne (Como-Boreas 
Pass-Leadville)

CO Como DSP&P 11,493 4.5% The DSP&P main line ran from Denver through the Platte River 
Canyon and over the 10,000 ft high Kenosha Pass to reach the 
rich farming country of the South Park, and the mining towns of 
Breckenridge, Leadville and Gunnison, CO. Como was an 
important junction point on the DSP&P. After reaching Como, the 
line diverged into two branches.  
 
One branch went north from Como and over the 11,482 ft high 
Boreas Pass, then west to Breckenridge, and at Dickey turned 
south via Climax crossing Fremont Pass to reach its terminus at 
Leadville.  
 
The other branch went south from Como to Garos, turning west at 
Nathrop passing through the Alpine Tunnel, and Quartz, to reach 
the terminus at Gunnison.    
 
High Line 
 
The High Line ran from Como, at 9,796 feet elevation, over 11,482 
ft high Boreas Pass, turning west and downgrade to Breckenridge 
at 9.566 ft elevation. Leaving Breckenridge, the line ran 
downgrade to Dillo (elevation 8,840 feet), Frisco, and then climbed 
Fremont Pass, reaching the summit at Climax (11,320 feet), and 
then downgrade to Leadville at 10,208 feet elevation.   
 
The High Line was surveyed by James A. Evans in the early 
1880's. The line from Como to the summit of Boreas Pass 
ascended almost 2,000 feet in 10 miles. The South Park Line built 
an roundhouse, turntable, a water tank, and a coaling facility at the 
summit of Boreas Pass; all of these facilities were enclosed in a 
single structure because of the large amounts of snow that fell 
during the winter.   The descent from the summit of Boreas Pass to 
Breckenridge featured a 4.5% grade, and required 127 curves in 
the 11 mile descent. 50 of these curves were extremely sharp, 
having a curvature of 20-25 degrees.     
 
The line was officially opened on October 1, 1884 to Leadville, but 
operations on other parts of the line across Boreas Pass had 
begun in 1883.

High Line (Edgemont-
Deadwood)

SD Edgemont 
(Deadwood 
Junction)

CB&Q 6,240 3.0% Three major branch lines were built from the High Line into Hot 
Springs, Spearfish, and Keystone in the 1890's. The Burlington 
Northern abandons High Line from Custer to Deadwood and Lead 
in 1983. In 1986 Burlington Northern abandoned the High Line 
from Custer to Edgemont.

Hiwassee Loop TN Ducktown 
(Copper Hill)
(Farmer)

AK&N 1.5% The Hiwassee Loop was part of the L&N's Hook and Eye Line. The 
Hiwassee Loop was part of the Eye.  The Hiwassee River Rail 
Adventure train operates over this famous trackage today. 
 
In order to meet the construction deadline, engineers designed a 
double switchback, which required that railcars be brought up or 
down four at a time to and from the river elevation to make the turn 
out of or into the valley. Extremely inefficient and time-consuming, 
it was replaced by what is known as the Hiwassee Loop, taking 
trains nearly twice around Bald Mountain, with the train passing 
over its own tracks on a wooden trestle. This gave the route the 
"Hook and Eye Line" nickname, with the "hook" being another 
switchback in Georgia, and the eye being the loop. (Both were 
later bypassed before ceasing original operations.)

Homestake Pass MT Butte NP 6,356 2.2%
Hook & Eye Line 
(Hiawasee Loop)(IOld 
Line)

TN Etowah AK&N 1.5% The Hook & Eye line ran from Etowah, TN to Marietta via the 
Hiawasee Loop. This route was known as a scenic line from the 
passenger's viewpoint, and a tortuous route from an operating 
perspective, particularly between Copperhill, TN and Blue Ridge, 
GA.   
 
The Atlanta, Knoxville and Northern route between Marietta, 
Georgia and Etowah, Tennessee was called the Hook and Eye 
Line because of a several geographic features along the route. 
The line route was built in 1898 to replace an even more difficult 
switchback route.   A tight double reverse curve at Tate Mountain, 
Georgia between Whitestone and Talking Rock formed the Hook, 
while the Eye was formed by an 8000-foot loop that climbed Bald 
Mountain near Farner, Tennessee, encircling it almost twice before 
crossing back over itself and turned south towards Georgia. The 
Louisville & Nashville acquired the Atlanta, Knoxville and Northern 
Railway in 1902.  In 1906, the L&N constructed a line between 
Cartersville, Ga. and Etowah, Tenn. to bypass the mountainous 
Hook & Eye Line, which then became known as the Etowah Old 
Line.

Hook and Eye Switchbacks GA Blue Ridge M&NG 2.0% History-  Today's Marbelhill Branch was part of the famous Hook 
and Eye line that was built by the Marietta & North Georgia to 
connect Elizabeth (Marietta), through Canton, Ball Ground, Jasper, 
Ellijay, to the Ocoee River northwest of Blue Ridge in Ducktown, 
Tennessee. A large deposit of copper had been found in the area 
around Ducktown, and thus the reason for the railroad. 
Construction began in 1874, and the line was opened in 1879.  
After several years, the railroad laid new plans to take the line up 
into Murphy, North Carolina instead of Ducktown, Tennessee. In 
1886, the owners of the Marietta and North Georgia railroad 
started building south out of Knoxville, up the Hiawassee Gorge to 
meet the Marietta and North Georgia railroad in Murphy at the 
state line. However, they were unable to secure 500 feet of land in 
Georgia leading up to the river, so the owners stopped where they 
ended and placed a depot. They amended the agreement with the 
city of Knoxville- that would have given $275,000 upon connection 
of the two lines if finished by July 1st, 1890-  that they could meet 
up at the state line in what is now Copperhill. Tennessee and 
McCayesville, Georgia.     
 
The Marietta and North Georgia started a new main line out of 
Blue Ridge, heading up along the Toccoa river into McCayesville 
and Copperhill, while the Knoxville Southern was heading down 
the gorge. Because the time limit was quickly approaching, and 
while they had met (there was a small problem of about 200 
vertical feet they had to reconcile), the crews created a switchback 
- track that when looked down from the sky looked like a 'W' with 
extended strokes. The strokes, or spurs, only had room for an 
engine and three or four cars. A train would have to separate, the 
engine pull into one spur, throw the switch, and push back to the 
next spur, where that switch was thrown, and then went back 
through the process to get the rest of the train. Once connected, 
the Knoxville and Southern was consolidated into the Marietta and 
North Georgia Railroad, and by 1896, the railroad was bankrupt. 

Hoosac Tunnel MA North Adams TR&G 835 5.0% The completion of the Erie Canal, and the early development of 
railroads in upstate New York in the 1830's and 1840's, led to the 
construction of the Hoosac Tunnel, which tunneled under the 
Hoosac and Green Mountain Range, thus providing an easy grade 
for trains running between Boston and Albany.   
 
The completion of the construction of the Hoosac Tunnel was 
regarded as one of America's greatest railroad engineering 
achievements in the 19th Century. Construction was started in 
1850. Initial progress was extremely slow and inefficient. The 
development of high speed mechanical drills and nitroglycerin 
(dynamite) made possible the completion of the tunnel. Without 
these inventions, the tunnel might not have been completed.   
 
The Hoosac Tunnel project was begun by the State of 
Massachusetts, which desired to build a low grade railroad line 
between Boston, and the Hudson River at Troy and Albany. The 
State provided the financing for the construction of the Hoosac 
Tunnel (Troy & Greenfield Railroad), the Fitchburg, the Vermont & 
Massachusetts, and Troy & Boston Railroads, all of which were 
part of this project.   
 
The Troy and Greenfield Railroad Company was incorporated in 
1848 to build a railroad from the terminus of Vermont and 
Massachusetts Railroad near Greenfield, to the State line, there to 
unite with a railroad leading to the city of Troy, NY. Construction 
began in 1855, and in 1862 the Troy and Greenfield Railroad 
Company abandoned its work and transferred it to the 
Commonwealth of Massachusetts, under the mortgages held by 
the Commonwealth. The tunnel would not be completed until 1873. 
The Hoosac Tunnel is considered to be one of the great 
engineering feats of the 19th century. The 5 mile tunnel cost $21 
million and took 200 lives and 22 years to complete. It was during 
its construction that the first commercial use of tri-nitro-glycerine 
was introduced.   After the tunnel was opened, it was found that 
the smoke from the steam locomotives that used the tunnel made 
intolerable conditions for the operating crews and passengers. 
After the New Haven acquired control of the Boston & Maine, the 
tunnel was electrified in 1911. 
-----------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------
- 
New York Central & Hudson River (NYC&HR) control of the 
Hoosac Tunnel 
 
The Vanderbilt interest controlled the NYC&HR and wanted to 
assure themselves of an exclusive connection with Boston, via the 
Hoosac Tunnel. As a result of the Vanderbilt ownership control, the 
Hoosac Tunnel was forbidden from carrying any freight other than 
that of the NYC&HR and the B&A. The Boston, Hoosac Tunnel & 
Western was organized to manage the tunnel and build a 
connection at the western end of the tunnel with the Erie Railway 
and the Erie Canal at Schenectady. The Troy & Boston attempted 
to prevent the construction of the line, but was denied that right by 
the New York Legislature. Around the same time, the 
Massachusetts Legislature passed an action in 1878 that would 
prevent the monopolistic control of the tunnel and traffic at the 
western end of the line. The Massachusetts Central Railroad was 
incorporated to provide an alternate access to the Hoosac Tunnel 
via Northampton, and a connection between Northampton and 
Greenfield, MA. 
 
The NYC&HR acquired control of the B&A, in 1894 and completed 
the purchase in 1900. 

Horseshoe Curve PA Altoona PRR 1,716 1.8% The completion of the Allegheny Portage Railroad in 1852 was the 
first link connecting Philadelphia and Pittsburgh. Horseshoe Curve 
was opened two years later.

Horseshoe Curve PA Altoona PRR 1,716 1.7% From Wikipedia, the free encyclopedia  Horseshoe Curve is a 
famous railroad horseshoe curve in central Pennsylvania, near 
Altoona in the United States. Called an engineering marvel, it was 
completed in 1854 by the Pennsylvania Railroad. It was later used 
by the Penn Central, then Conrail, and is currently owned and 
operated by the Norfolk Southern Railway.   The world famous 
Broadway Limited passenger train of the Pennsylvania Railroad 
and Amtrak's Pennsylvanian train traversed this curve.  The Curve 
is located in Kittanning Gap at the summit of the Allegheny Front, 
approximately 5 miles (8 km) west of Altoona. The bend is a tight 
arc of approximately 220 degrees. It comprises two separate 
curves; on the north side, the radius measures 637 ft (194 m), 
tightening to 609 ft (186 m) on the south side.  History  Horseshoe 
Curve was constructed by the Pennsylvania Railroad(PRR) in 
order to reduce to the difficulty of constructing a railroad across the 
summit of the Allegheny Mountains. It was designed by J. Edgar 
Thomson and Herman Haupt, opening on February 15, 1854, as 
part of the Pennsylvania Railroad's main line to the west.  The 
curve has been in continuous operation since 1854. Originally 
comprising two tracks, it was widened to four tracks between 1898 
and 1900. Conrail removed one of the tracks in 1981 and the 
Curve remains in this three-track configuration.  The curve's 
importance to railroad traffic in the U.S. was such that it was 
guarded by Union soldiers during the American Civil War and the 
Nazis attempted to sabotage it in Operation Pastorius during World 
War II. The curve was designated as a National Historic Landmark 
in 1966, and is now a part of the National Register of Historic 
Places.  The location is also noted among geologists for its 
excellent rock outcrops, including the Devonian Catskill Formation.  
As of 2009, the Curve has more than 50 trains daily on the triple-
track mainline and it is not uncommon to see three trains passing 
simultaneously, with long freight trains working the westbound 
grade assisted by helper engines on the rear. It has long been a 
popular tourist attraction, and is accessible via the Horseshoe 
Curve Funicular, a funicular railway running to a small park built by 
the PRR in 1879 at the summit of the ridge. A modern visitors 
center with a trackside observation area was built in 1992 and is 
open April through October, managed by the Railroaders Memorial 
Museum. Altoona's minor league baseball team, the Altoona 
Curve, is named after this railroad landmark.

Horseshoe Curve PA Altoona PRR 1,716 1.8% From Wikipedia, the free encyclopedia  Horseshoe Curve is a 
famous railroad horseshoe curve in central Pennsylvania, near 
Altoona in the United States. Called an engineering marvel, it was 
completed in 1854 by the Pennsylvania Railroad. It was later used 
by the Penn Central, then Conrail, and is currently owned and 
operated by the Norfolk Southern Railway.   The world famous 
Broadway Limited passenger train of the Pennsylvania Railroad 
and Amtrak's Pennsylvanian train traversed this curve.   
 
The Curve is located in Kittanning Gap at the summit of the 
Allegheny Front, approximately 5 miles (8 km) west of Altoona. The 
bend is a tight arc of approximately 220 degrees. It comprises two 
separate curves; on the north side, the radius measures 637 ft 
(194 m), tightening to 609 ft (186 m) on the south side.   
 
History   
 
Horseshoe Curve was constructed by the Pennsylvania 
Railroad(PRR) in order to reduce to the difficulty of constructing a 
railroad across the summit of the Allegheny Mountains. It was 
designed by J. Edgar Thomson and Herman Haupt, opening on 
February 15, 1854, as part of the Pennsylvania Railroad's main 
line to the west.  The curve has been in continuous operation since 
1854. Originally comprising two tracks, it was widened to four 
tracks between 1898 and 1900.  
 
The curve's importance to railroad traffic in the U.S. was such that 
it was guarded by Union soldiers during the American Civil War 
and the Nazis attempted to sabotage it in Operation Pastorius 
during World War II. The curve was designated as a National 
Historic Landmark in 1966, and is now a part of the National 
Register of Historic Places.   
 
The location is also noted among geologists for its excellent rock 
outcrops, including the Devonian Catskill Formation.  As of 2009, 
the Curve has more than 50 trains daily on the triple-track mainline 
and it is not uncommon to see three trains passing simultaneously, 
with long freight trains working the westbound grade assisted by 
helper engines on the rear. It has long been a popular tourist 
attraction, and is accessible via the Horseshoe Curve Funicular, a 
funicular railway running to a small park built by the PRR in 1879 
at the summit of the ridge.  
 
Conrail removed one of the tracks in 1981 and the Curve remains 
in this three-track configuration.   
 
A modern visitors center with a trackside observation area was 
built in 1992 and is open April through October, managed by the 
Railroaders Memorial Museum. Altoona's minor league baseball 
team, the Altoona Curve, is named after this railroad landmark.

Horseshoe Curve PA Logan 
Township

PRR 1.8% Horseshoe Curve is a 3,485-foot (1,062 m), triple-tracked, railroad 
curve on the Norfolk Southern Railway's Pittsburgh Line located  5 
miles (8 km) west of Altoona in Logan Township, Blair County in 
the U.S. state of Pennsylvania. It is close to 1,300 feet (400 m) in 
diameter and has a grade of almost 2 percent. As a train travels 
west from Altoona, it ascends almost 60 feet (20 m) in the 0.66-
mile (1.06 km) segment that makes up the curve and rotates 
220 degrees. The curve was built in 1854 by the Pennsylvania 
Railroad as a means of lessening the grade to the summit of the 
Allegheny Mountains by increasing the distance. It was built as 
alternative to the time-consuming Allegheny Portage Railroad, the 
only other method of traversing the mountains. The completion of 
the curve became a major milestone in allowing fast rail 
transportation to connect the eastern seaboard with the rest of the 
country.  The curve was later owned and used by the Pennsylvania 
Railroad's successors—Penn Central, Conrail, and Norfolk 
Southern. Horseshoe Curve was added to the National Register of 
Historic Places and designated a National Historic Landmark in 
1966. It was also designated a National Historic Civil Engineering 
Landmark in 2004.  Since its opening, Horseshoe Curve has been 
a tourist attraction. A trackside observation park for visitors was 
completed in 1879. The park was renovated and a visitor center 
constructed in the early 1990s. The center is managed by 
Railroaders Memorial Museum in Altoona and contains exhibits 
pertaining to the curve.  The curve is located 5 miles (8 km) west of 
Altoona in Logan Township, Blair County at railroad milepost 242. 
The Blair County Veterans Memorial Highway (SR 4008) parallels 
the valley west from Altoona and crosses under the curve via a 
tunnel.[4] Within the open eastern end of Horseshoe Curve is a 
dam and lake, the highest of a series of three reservoirs along the 
valley which are owned by the Altoona Water Authority and supply 
water to the city. Horseshoe Curve spans two ravines formed by 
creeks: Kittanning Run on the northern side, and Glenwhite Run 
on the southern.  For every 100 feet (30 m), the tracks at 
Horseshoe Curve bend 9 degrees and 15 minutes with the entire 
curve totaling 220 degrees.[8][9] At its widest, the curve is 
approximately 1,300 feet (400 m) across.[10] Horseshoe Curve 
descends from an elevation of 1,650 feet (500 m) on the southern 
side to 1,594 feet (486 m) on the northern with a grade of 
1.73 percent.[6][8] 

Hudson Tubes (PRR-
North River Tunnels)

NJ Weehawken PRR 1.9% Prior to the building of the tunnel, passengers had to transfer from 
their trains at Exchange Place terminal in Jersey City, New Jersey 
and take a ferry boat trip into Manhattan. In contrast, the chief 
competitor of the Pennsylvania Railroad was the New York 
Central. The New York Central line ran directly into the heart of 
Manhattan, ending at Grand Central Station, thus offering its 
passenger train customers significantly greater convenience. 
Grand Central became major competitive advantage over the 
Pennsylvania Railroad, and one of the chief reasons for building 
the Hudson Tubes. 
-----------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------
--------- 
Station and tunnel capacity and design considerations [4] 
 
The design of a passenger terminal must include capacity and 
throughput considerations: How many cars and locomotives will 
occupy a given track? How long will the train occupy that space? 
How many trains are scheduled to arrive and depart? How long 
are the cars that will occupy the station tracks? What are the 
expected "peak load periods"? How many commuter trains will 
operate through the terminal compared to long distance trains. 
 
"According to NY Penn Station's designer, George Gibbs, the 
theoretical tunnel capacity was somewhat over 26 trains per hour 
per tube, with a practical capacity of about 23 per hour.  There 
were 6 tunnels (2 North River and 4 East River), and without much 
storage capacity in the station, three would be used in each 
direction.  The station was sized accordingly, though the 
insufficient footprint has always caused problems due to narrow 
platforms. 
  
The same tunnel capacity governs the peak hours schedules using 
the North River tubes today.  In recent times, additional tracks to 
the LIRR West Side Yard and to the former NYC 30th Street 
Branch were added, while station trackage was not increased.  
This has created an imbalance.  Gateway will increase the 
discrepancy, especially if Penn South is not built. 
  
The real problems occur when one of the two tracks between 
Newark and NY Penn Station is out of service.  This drops the 
tunnel capacity to ten or less in each direction per hour.  The 
weekend schedules are currently designed around this limitation to 
allow long maintenance windows.  Adding a third tunnel more than 
doubles the reliable capacity between NY and NJ."

Huntington-Baker line OR Encina (Baker) UP 2.2% Encina is 14 miles southeast of Baker City on I-84.
Ivory Transfer MO Carondelet MP 3.0% Ivory Transfer consists of a car ferry and double track inclines and 

yards on both sides of the river. The car ferries had a capacity of 
26 freight cars. The ferry eliminated a 25 mile move between the 
two Missouri Pacific yards on the two sides of the river via Terminal 
Railroad Association (TRRA) lines, in comparison with about 3 
miles by ferry and rail.

Johnson Canyon Tunnel AZ Ash Fork A&PW 3.0% A short trestle immediately preceded entry into the tunnel. The 
trestle was filled at a later date.  (photo ref 2)Johnstown Inclined Plane PA Johnstown JIP 70.9% he Johnstown Inclined Plane is a 896.5-foot (273.3 m) funicular in 
Johnstown, Cambria County in the U.S. state of Pennsylvania. The 
incline and its two stations connect the city of Johnstown, situated 
in a valley at the confluence of the Stonycreek and the Little 
Conemaugh Rivers, to the borough of Westmont on Yoder Hill. The 
Johnstown Inclined Plane is billed as the "world's steepest 
vehicular inclined plane", as it is capable of carrying automobiles, 
in addition to passengers, up or down a slope with a grade of 70.9 
percent. The travel time from one station to the other is 90 
seconds.  After a catastrophic flood in 1889, the Johnstown 
Inclined Plane was completed in 1891 to serve as an escape route 
for future floods, as well as a convenient mode of transportation for 
the residents of the new communities situated above the valley. It 
was operated by Cambria Iron Company and its successor 
Bethlehem Steel until 1935, when it was sold to the borough of 
Westmont. The incline was briefly shut down in 1962 when its 
supply of power from Bethlehem Steel was terminated. Twice in its 
history, the Johnstown Inclined Plane fulfilled its role as a means of 
evacuation from floods—once in 1936 and again in 1977. The 
incline was listed on the National Register of Historic Places in 
1973 and was designated a Historic Mechanical Engineering 
Landmark in 1994. It had major renovations in 1962 and from 1983 
to 1984.

Kamela Mountain OR La Grande UP 4,205 2.2% Kamela Mountain is the highest elevation attained by the Union 
Pacific on its way from Portland to Boise, ID through the Blue 
Mountains. La Grande on Interstate 84/US 30.

Keating Summit PA Keating WNY&P 2.6% Keating Summit is located north of Emporium, PA and south of 
Port Allegany, PA, on the Hornell, NY - Oil City, PA line of the 
WNY&P

Kenosha Pass CO Webster DSP&P 9,990 7.0% The DSP&P main line ran from Denver through the Platte River 
Canyon and over the 10,000 ft high Kenosha Pass to reach the 
rich farming country of the South Park, and the mining towns of 
Leadville and Gunnison, CO.  Kenosha Pass was the highest 
railroad pass in the world, when trains began operating over the 
pass in 1879. A small yard was constructed near the pass to hold 
trains and helper engines waiting to climb the pass. The 7% grade 
in the South Platte Canyon required one helper engine for every 
two or three cars.

Kentucky Division KY Corbin L&N 1.4%
Keystone Branch SD Hill City CB&Q 4.0% This line reached the mining camp of Keystone in 1900.
Keystone Branch SD Keystone CB&Q 4.0% This line reached the mining camp of Keystone in 1900.
Keystone Branch SD Oblivion CB&Q 4.0%
Kicking Horse Pass 
(current line)

AB Jasper CP 5,340 2.2% The 5,340 ft high Kicking Horse Pass was built in 1884 to complete 
the construction of the westward expansion of the Canadian 
Pacific Railroad between Lake Louise, Alberta and Field, British 
Columbia. The Canadian Pacific chose Kicking Horse Pass for 
their mainline over the more northern Yellowhead Pass. The 
decision to locate the mainline over Kicking Horse Pass had a 
dramatic affect on the development of the western part of Canada.  
In order to expedite the construction of the line, and avoid the 
lengthy delays of building a tunnel under the mountain, the original 
line operated over the mountains, in what became known as The 
Big Hill, using a 4.5 percent grade to reach the summit. This line 
was believed to have been one of the steepest adhesion (non-cog) 
railroad lines in the world, and was generally considered to be the 
most difficult and dangerous line on the Canadian Pacific's route 
across Canada. The Big Hill line remained in use until 1909, when 
the famous Spiral Tunnels were built to eliminate the Big Hill line.  
It is located 15 miles west  of Jasper, Alberta in the middle of Banff 
National Park.

Kicking Horse Pass Big 
Hill line

AB Jasper CP 5,340 4.5% The 5,340 ft high Kikcing Horse Pass was built in 1884 to complete 
the construction of the westward expansion of the Canadian 
Pacific Railroad between Lake Louise, Alberta and Field, British 
Columbia. In order to expedite the construction of the line, and 
avoid the lengthy delays of building a tunnel under the mountain, 
the original line operated over the mountains, in what became 
known as The Big Hill, using a 4.5 percent grade to reach the 
summit. This line was believed to have been one of the steepest 
adhesion (non-cog) railroad lines in the world, and was generally 
considered to be the most difficult and dangerous line on the 
Canadian Pacific's route across Canada. Although the Canadian 
Pacific insisted that the Big Hill operation was a temporary 
expediency, the Hill line remained in use for 25 years until 1909, 
when the famous Spiral Tunnels were built to eliminate the Big Hill 
line.  It is located 15 miles west  of Jasper, Alberta in the middle of 
Banff National Park. 
 
The greatest disadvantage of the route was in Kicking Horse Pass. 
In the first 6 km (3.7 miles) west of the 1,625 metre (5,330 ft) high 
summit, the Kicking Horse River drops 350 metres (1,150 ft). The 
steep drop would force the cash-strapped CPR to build a 7 km (4.5 
mile) long stretch of track with a very steep 4.5 percent gradient 
once it reached the pass in 1884. This was over four times the 
maximum gradient recommended for railways of this era, and even 
modern railways rarely exceed a 2 percent gradient. However, this 
route was far more direct than one through the Yellowhead Pass 
and saved hours for both passengers and freight.  
 
This section of track was the CPR's Big Hill. Safety switches were 
installed at several points, the speed limit for descending trains 
was set at 10 km per hour (6 mph), and special locomotives were 
ordered. Despite these measures, several serious runaways still 
occurred including the first locomotive to descend the line. 

Kingwood Tunnel WV Tunnelton B&O 2,500 2.2% In 1848, construction began on the B&O's 200-mile-long rail route 
between Cumberland and Wheeling, with work proceeding from 
both ends. The construction of the road was at that time the 
greatest triumph of engineering skill that had been witnessed in 
this or any other country. The route of the B&O was over the 
Allegheny Mountains (http://www.wvexp.com/index.php/
Allegheny_Mountains) ran through the most challenging mountain 
terrain ever attempted by any railroad, anywhere, at that point in 
time.  The building of the rail line required the construction of 113 
bridges and 11 tunnels. When completed, the B&O's 4,100-foot-
long tunnel would became the longest railroad tunnel in the world. 
This tunnel was also known as the Kingwood Tunnel.

Knoxville Division TN Knoxville L&N 1.1%
La Veta Pass CO Walsenburg D&RG 9,393 4.0% La Veta Pass was located on the Walsenburg to Alamosa line, 

which in turn connected Pueblo, CO with the narrow gauge lines 
operating out of Alamosa. Originally built as a twisting, narrow 
gauge line with 4% grades, it was later converted to standard 
gauge and 3% grades. The line passes over the 9,242 foot high La 
Veta Pass.

La Veta Pass (Muleshore 
Curve)

CO La Veta D&RG 9,242 4.0% The construction of a railroad line over La Veta Pass played and 
important part in the development of railroad service in southern 
Colorado and northern New Mexico. The Denver & Rio Grande 
had originally been organized in 1870 to build a narrow gauge line 
from Denver to Mexico. In order to reach its objective in Mexico, 
the railroad built its line over La Veta Pass in 1877, continuing to 
Alamosa the next year, and Antonito two years later. Once the 
D&RG reached Alamosa, it was decided to build further west to 
Durango and Silverton.  
 
See Ref 1 for an excellent discussion of this topic.

La Veta Pass (original 
line)

CO Walsenburg D&RG 9,242 4.0% The line over La Veta Pass to Alamosa and Antonito was originally 
envisioned as part of a plan by the Denver & Rio Grande Railroad 
in the 1870's to build a southern extension of its narrow gauge 
railroad,  linking Denver with Mexico City.  The engineering and 
scenery along the original narrow-gauge route with its 4 percent 
grades and Muleshoe Curve were dramatic.   
 
Construction on the La Veta Pass line began around 1877 at 
Walsenburg, CO and moved west, passing over the 9,500 foot 
high La Veta Pass in the same year and reached Alamosa on July 
6, 1878. The railroad was pushed on to Antonito by 1880 and 
ultimately to Santa Fe, New Mexico and Silverton, Colorado.     
The D&RG built west from Alamosa, completing the line to South 
Fork and its terminus at Creede in 1881.    
 
 By the late 1880s, the isolation of narrow gauge railroads from the 
national network began to put them at a competitive disadvantage. 
The D&RG converted the La Veta Pass and the Creede lines to 
standard gauge around 1900, and realigned the route over La Veta 
Pass to lower the summit, straighten curves and reduce grades.    
 
In the 1890s, when the D&RG relocated its line about seven miles 
southward, to accommodate standard-gauge operation. The 
conversion of the line to standard gauge on a slightly lower pass 
involved intricacies of its own. Construction on the west side was 
held to no more than 2.5 percent grades with the help of a tight 
horseshoe curve, while the east side required a 3 percent grade in 
one section, plus the help of trestles and three tunnels. One of the 
original tunnels was eventually daylighted -- meaning that it was 
opened up by removal of earth and rock. Rasmussen has 
described all of these feats in detail. 
 
The Antonito line was also converted to standard gauge, but a third 
rail, laid to three-foot gauge, remained to Alamosa until the end of 
regular narrow gauge operation in 1968. 

Lebanon branch Parksville 
to Corbin

KY Sinks L&N 1.4%
Lewsiton Hill MN Lewiston C&NW 1.7% Lewiston is 15 miles west of Winona.
Little Cottonwood 
Transportation Co.

UT Alta LCT 10,550 10.8% The Little Cottonwood Transportation Company was a narrow 
gauge railroad built that had been built by the Denver & Rio 
Grande Railroad, and then leased to the Little Cottonwood to 
provide a connection between the Salt Lake & Alta Railroad at 
Wasatch, with the mines and ore smelters in Little Cottonwood 
Canyon at Alta. A Shay locomotive was used because of the steep 
grades on this line. Ore was transported from the mines to the 
railhead at Tanner's Flat by the Michigan-Utah aerial tram.   Alta is 
located on the western boundary of the Uinta National Forest, 
about 16 miles east of Sandy, UT on U.S. Hwy 89. Little 
Cottonwood Canyon is located 9 miles east of Alta, on a straight 
line.  The Little Cottonwood Transportation Company ceased 
operation in 1925, with operations being taken over by the Alta 
Scenic Railway.

Lizard Head Pass CO Lizard Head 
Pass

RGS 10,222 3.0% Located 12 miles south of Telluride on State Hwy 145, adjacent to 
Trout Lake.Lookout Pass MT Missoula NP 4.0% The Northern Pacific constructed a series of switcbacks in order to 
cross Lookout Pass. Lookout Pass is 15 miles east of Wallace, ID 
on Interstate 90.  The Northern Pacific line that ran between St. 
Regis, MT and Wallace, ID through Lookout Pass had 4% grades 
on both sides of the state line. 
 
During the period from 1886-1897, ore freight and passengers 
going west from Wallace, Idaho travelled by the Coeur d'Alene 
Railway & Navigation Company narrow gauge line from Wallace to 
a landing on the Coeur d'Alene River, and then transferred to a 
steamboat for the remainder of the journey down the river and 
across Lake Coeur d'Alene to the docks and Coeur d'Alene itself. 
Coeur d'Alene was served by four branch line railroads by the 
early 1900's. 

Low Line OH Conneaut B&LE 2.0% The Low Line, between Conneaut and Albion, was noted for its stiff 
2% grades. Trains regularly required helper service between these 
points. 

Madison Hill IN Madison M&INIP 5.9% Indiana's first railroad was the Madison & Indianapolis Railroad. In 
1830, shortly before the construction of the Madison & 
Indianapolis, Madison was the second largest city in the state, and 
the closest city between Indianapolis and the Ohio River. 
Indianapolis was but a "small settlement" and New Albany was the 
largest city at the time. 
 
Madison is located on the Ohio River. Steamboats provided the 
early transportation down the Ohio River, but it was obvious that a 
railroad was needed to transport steamboat passengers, quarried 
materials, and manufactured goods to the interior of Indiana. Thus, 
the importance of linking Madison with the state capitol at 
Indianapolis. 
 
The Madison Incline connected a railroad yard along the Ohio 
River with the "mainline" at North Madison, at the top of the grade, 
passing through an enormous "cut" through solid rock along the 
way. 
 
When the incline was placed in operation, the railroad enabled 
Madison and the Ohio River steamboats to be connected with 
Indianapolis. 
 
When the line was placed in operation in 1838, the builders 
realized that no steam locomotive was heavy enough or powerful 
enough to pull any railroad cars up the grade. A team of 8 horses 
was initially used to pull the cars up the steepest part of the grade. 
Around 1848, a rack and pinion cog wheel arrangement was 
installed, allowing specially fitted engines to climb the hill, though 
laboriously. This mode of ascension was abandoned in 1868, when 
the engine Reuben Wells was created. The Rueben Wells was a 
huge locomotive designed specifically for use on the incline. 
 
The Jeffersonville, Madison & Indianapolis (which became part of 
the Pennsylvania Railroad) constructed  the steep incline track 
from the riverfront on the Ohio River at Madison, IN as part of its 
line between Madison and Indianapolis. The grade on the short 
section of track was  5.9% - making the grade one of the steepest 
in America at the time. 
 
Madison is 48 miles northeast of Louisville, KY, 70 miles southwest 
of Cincinnati and 100 miles southeast of Indianapolis. 

Mahanoy Plane PA Mahanoy MAHANP 28.0% The Mahanoy Plane was a railroad Incline plane located along 
northern edge of the borough of Frackville, Schuylkill County in the 
Anthracite Coal Region of Pennsylvania.  The Mahanoy and Broad 
Mountain Railroad, predecessor of the Reading Company opened 
the Mahanoy Plane on July 16, 1861. The Plane traversed Broad 
Mountain between the boroughs of Mahanoy Plane and Frackville. 
With a pitch of 28 degrees at its steepest point, the plane rose 524 
feet (160 m) over a distance of 2,460 feet (750 m).  A 2,500 
horsepower (1,900 kW) engine could hoist a three car trip, 
equivalent to 200 tons in three minutes. After a fire in 1868, new 
6,000 horsepower (4,500 kW) engines were installed. These were 
supposedly the most powerful engines in the world, later 
surpassed only by the engines operating the locks on the Panama 
Canal. Approximately 800 to 900 railroad cars passed over the 
plane every twenty-four hours. The Mahanoy Plane ceased 
operation on February 27, 1932, due to the decline of Anthracite 
and the much easier route through the Mahanoy Tunnel.  
Foundations are all that remain and there are currently no plans of 
historical preservation or restoration.

Main Street Station 
(Pacific Electric Building; 
Huntington Building)

CA Los Angeles PE 3.9% The historic Pacific Electric Building (also known as the Huntington 
Building, after the Pacific Electric founder and developer, Henry 
Huntington, or 6th & Main for its location) opened in 1905 as the 
terminal for the Pacific Electric Red Car Lines running east and 
south of downtown Los Angeles, as well as the company's main 
headquarters building. It was designed by architect Thornton 
Fitzhugh. Though not the first modern building in Los Angeles, nor 
the tallest, its large footprint and ten-floor height made it the largest 
building in floor area west of Chicago for several decades. Above 
the main floor terminal were five floors of offices and on the top 
three floors, the Jonathan Club, one of the city's leading 
businessmen's clubs. The club moved to its own building on 
Figueroa Street in 1925. After the absorption of the Pacific Electric 
into the Southern Pacific Railroad in 1911 (called "The Great 
Merger"), the PE Building became the primary Los Angeles offices 
for the Southern Pacific. 
 
After the absorption of the Pacific Electric into the Southern Pacific 
Railroad in 1911, (called "The Great Merger"), the PE Building 
became the primary Los Angeles offices for the Southern Pacific.  
In 1914, a total of 1626 PE trains entered or left Los Angeles in 
3262 cars daily. 
 
History 
 
With the increase in automobiles in Los Angeles in the 1920s, 
congestion of shared street running with the Los Angeles Railway 
city streetcars and auto traffic delayed PE trains traveling to the 
north and west up Main Street to Glendale, Hollywood, and Santa 
Monica. In 1922, the California Railroad Commission issued Order 
No. 9928, which called for the Pacific Electric to construct a 
subway to bypass downtown's busy streets. The Subway Terminal 
Building, a second PE terminal, was then built across downtown at 
the base of Bunker Hill at 4th and Hill Streets across from Pershing 
Square to serve the subway, which opened December 1, 1925, 
speeding passenger service considerably to Hollywood, Santa 
Monica, and Glendale. 
 
Interurban rail service remained the 6th and Main PE Terminal's 
sole function until 1942. Trains entered the back (east side) from 
San Pedro Street, loaded and unloaded passengers inside the 
building concourse, then exited onto Main Street (west side)and 
turned north or south. In 1942, the terminal was converted to 
accommodate the Pacific Electric's growing fleet of buses. Trains 
continued to enter and use the original concourse on New Year's 
Day to carry crowds to and from the Tournament of Roses events 
in Pasadena until 1950 when Northern District (Pasadena-Sierra 
Madre-Glendora-Monrovia) rail service was abandoned. After that, 
the PE concourse saw no trains and Main Street tracks were no 
longer used. Remaining service to Long Beach, the Harbor, and to 
Bellflower was provided at the rear of the PE terminal on outdoor 
passenger loading platforms and stub tracks at the rear (east side) 
of the PE Terminal. Trains used a ramp up from San Pedro street 
that crossed Los Angeles street to reach the loading platforms. 
Passengers walked into the terminal concourse via an enclosed 
bridge. 
 
Over the next decade, interurban rail routes to Bellflower, the 
Watts local, and Long Beach and harbor area were abandoned 
and replaced by motor coaches. The last active route was the 
Long Beach line. The final "Blimp" multiple unit interurban train to 
use the terminal (so named for their unusual plump size and round 
front windows) to Long Beach was on April 9, 1961 and was in 
MTA green livery: no longer painted the famous and classic Pacific 
Electric red. MTA Bus service continued to operate from Sixth and 
Main until 1964. The MTA ran "Freeway Flyer" motor coach service 
to all the old PE destinations from the basement of the nearby 
Greyhound Terminal, and this continued during Rapid Transit 
District (SCRTD) operations. 
 
Following the closure of the terminal's main floor depot, the former 
waiting room and bus concourse were converted to a parking 
garage. With the commercial and social decline of Main Street and 
the east side of downtown in general, the rented offices on the 
upper floors of the building became less desirable and gradually 
emptied out. The building was largely vacant for many years, 
though it became a popular location for the movie and television 
industries. Over 400 location shoots have taken place there, 
including scenes from Forrest Gump, LA Confidential, Jumpin' 
Jack Flash and interior shots for the 1970s Streets of San 
Francisco TV series. 
 
In 1908, Cole's Pacific Electric Buffet was opened on the lower 
floor of the building. Cole's claimed to be Los Angeles' oldest 
restaurant and pub that has been in continuous operation, but it 
was closed in 2007 for renovation, reopening in December 2008. It 
is one of two local establishments which lay claim to having 
invented the French dip sandwich. Additionally, the structure held 
the architectural offices of Greene and Greene circa 1905. 
 
In 2005, the building was converted by ICO Group into residential 
live/work lofts and is occupied by tenants. Several commercial 
tenants have filled the first floor spaces along 6th Street. The 
original Cole's space was renovated and divided to add another 
restaurant and bar. The building lobby currently displays a number 
of artifacts left over from its days as once an exceptionally active 
interurban rail terminal. "DANGER" warnings are set into the 
sidewalk at the Main Street location where trains once entered and 
left the building, remaining as evidence of its original grand 
purpose. 

Marias Pass MT Essex GN 5,213 1.8% Marias Pass is located midway between Essex and East Glacier, 
MT on US Highway 2, on the southeastern edge of Glacier 
National Park, at the headwaters of the Maris River, in Montana. 
The pass was found by  John F. Stevens, a Great Northern 
Railroad locating engineer who was engaged to determine an 
easy, low-altitude route over the Rocky Mountains.  Marias Pass 
was noted for being the lowest elevation railroad pass to cross the 
Continental Divide. The Northern Pacific's Mullan Pass, and the 
Milwaukee Road's St. Paul Pass both featured more difficult routes 
at much higher elevations.

Marshall Pass CO Marshall Pass/
Mt. Ouray/
Mears

D&RG 10,856 4.0% The Marshall Pass line was a 425 mile line was constructed as a 
narrow gauge railroad line from Salida to Gunnison and on to 
Grand Junction. Marshall Pass was the highest point on the line, 
and was crossed at 10,820 feet. The map at Ref [7] shows a track 
profile, showing the differences in elevation between the Marshall 
Pass route and the Royal Gorge Route via Tennessee Pass. The 
latter provided a dramatic improvement for the railroad, eliminating 
the tortuous original mainline over Veta Pass (over 9,000 feet) and 
then Leadville and finally Marshall Pass at almost 11,000 feet. 
 
The Marshall Pass route was also known as the Gunnison Branch.  
The Rio Grande operated over this line between Denver - Pueblo - 
Salida - Poncha Pass - Mears - Marshall Pass (near Mt. Ouray) - 
Sargent - Gunnison - Sapinero - Currecanti - Montrose - Grand 
Junction - Salt Lake City.    
 
The line went west from Salida to Poncha Junction, and then south 
along Poncha Creek. A horsehoe curve was located above Shirley, 
and then Marshall Pass. Marshall Pass is located near Mt. Ouray-
many pictures of the period show Marshall Pass with Mt. Ouray in 
the background. Mt. Ouray is about 20 miles (by highway) east of 
Sargents, CO. Once over the pass, the line continued to Sargents, 
and then to Gunnison in the Tomichi Valley .    
 
For a brief time, after its construction in the early 1880's, it 
provided the first transcontinental railroad link across the Rocky 
Mountains. This line provided an important connection at Gunnison 
with the Rio Grande Southern empire, and its access to the gold 
and silver mines in Southwestern Colorado. After the completion of 
the RGS construction in 1891, it was possible to ship goods by 
narrow gauge from points in SW Colorado on the RGS all the way 
to Denver, without change of cars (the narrow gauge extended 
from Pueblo to Denver at this time).  After the Tennesse Pass line 
from Salida to Leadville and New Castle was standard gauged in 
1890, the importance of Marshall Pass became secondary to the 
D&RG. In 1936, passenger service was discontinued between 
Gunnison and Montrose. In 1952, Colorado Fuel & Iron announced 
the closure of its coal mine at Crested Butte, CO, this eliminating 
the largest shipper on this line. By 1955, the former Marshall Pass 
mainline had been removed west of Poncha Junction.      
 
The snowsheds at Marshall Pass were a national landmark to 
photographers, and were often featured in photographic displays. 
The snowsheds included an enclosed turntable and enginehouse 
facility.  

Marshall Pass (Gunnison 
Branch)

CO Marshall Pass/
Mt. Ouray/
Mears

D&RG 10,820 4.0% The Rio Grande built an enclosed roundhouse and turntable at the 
summit of Marshall Pass.   
 
The line went west from Salida to Poncha Junction, and then south 
along Poncha Creek. A horsehoe curve was located above Shirley, 
and then Marshall Pass. Marshall Pass is located near Mt. Ouray-
many pictures of the period show Marshall Pass with Mt. Ouray in 
the background. Mt. Ouray is about 20 miles (by highway) east of 
Sargents, CO. Once over the pass, the line continued to Sargents, 
and then to Gunnison in the Tomichi Valley .    
 
For a brief time, after its construction in the early 1880's, it 
provided the first transcontinental railroad link across the Rocky 
Mountains. This line provided an important connection at Gunnison 
with the Rio Grande Southern empire, and its access to the gold 
and silver mines in Southwestern Colorado. After the completion of 
the RGS construction in 1891, it was possible to ship goods by 
narrow gauge from points in SW Colorado on the RGS all the way 
to Denver, without change of cars (the narrow gauge extended 
from Pueblo to Denver at this time).  After the Tennesse Pass line 
from Salida to Leadville and New Castle was standard gauged in 
1890, the importance of Marshall Pass became secondary to the 
D&RG. In 1936, passenger service was discontinued between 
Gunnison and Montrose. In 1952, Colorado Fuel & Iron announced 
the closure of its coal mine at Crested Butte, CO, this eliminating 
the largest shipper on this line. By 1955, the former Marshall Pass 
mainline had been removed west of Poncha Junction.     The 
snowsheds at Marshall Pass were a national landmark to 
photographers, and were often featured in photographic displays. 
The snowsheds included an enclosed turntable and enginehouse 
facility.  

Marshall Pass (Saguache 
County)

CO Marshall Pass/
Mt. Ouray/
Mears

D&RG 10,820 4.0% The Marshall Pass line was a 425 mile line was constructed as a 
narrow gauge railroad line from Salida to Gunnison and on to 
Grand Junction. Marshall Pass was the highest point on the line, 
and was crossed at 10,820 feet. It was also the original mainline of 
the D&RG; also known as the Gunnison Branch.  The snowsheds 
at Marshall Pass were a national landmark to photographers, and 
were often featured in photographic displays. The snowsheds 
included an enclosed turntable and enginehouse facility.    The line 
went west from Salida to Poncha Junction, and then south along 
Poncha Creek. A horsehoe curve was located above Shirley, and 
then Marshall Pass. Marshall Pass is located near Mt. Ouray-many 
pictures of the period show Marshall Pass with Mt. Ouray in the 
background. Mt. Ouray is about 20 miles (by highway) east of 
Sargents, CO. Once over the pass, the line continued to Sargents, 
and then to Gunnison in the Tomichi Valley .
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Marshall Pass Depot CO Marshall Pass/
Mt. Ouray/
Mears

D&RG 10,820 4.0% The Marshall Pass line was a 425 mile line was constructed as a 
narrow gauge railroad line from Salida to Gunnison and on to 
Grand Junction. Marshall Pass was the highest point on the line, 
and was crossed at 10,820 feet. It was also the original mainline of 
the D&RG; also known as the Gunnison Branch.  The snowsheds 
at Marshall Pass were a national landmark to photographers, and 
were often featured in photographic displays. The snowsheds 
included an enclosed turntable and enginehouse facility.  

Mary Helen Hill KY Mary Helen L&N 1,358 3.0% Mary Helen is located in Harlan County, KY, near the eastern 
border of Kentucky.McKinley Bridge MO St. Louis ILT 1.8% The McKinley Bridge was built by William B. McKinley, President 
and founder of the Illinois Traction System, in order to allow his 
trains to enter St. Louis. McKinley had been unsuccessful in 
negotiating with other railroads, who had constructed other railroad 
bridges over the Missisippi; these railroads refused to provide 
McKinley's trains access to their bridges.

Meacham Canyon 
(LaGrande-Gibbon Line)

OR Kamela 
(Meacham)

UP 2.2% Union Pacific's grade through the Blue Mountains features a 
tortuous, curving line with 2.2% grades in Pelican Canyon, near 
Hilgard and Meacham Canyon, near Kamela. The two locations 
are about 20 miles apart. US Highway 30 provides access to the 
area, although it may not provide direct viewing of the line itself. 
 
Kamela is 8 miles south of Meacham, OR off I-84

Merchants Bridge MO St. Louis TRRA 1.5% The Merchants Bridge, connecting St. Louis with East St. Louis, IL 
across the Mississippi River, was completed in 1888, under the 
ownership of the St. Louis Merchants Bridge Company and came 
under the control of the Terminal Railroad Association of St. Louis 
in 1890. The TRRA also controlled the Merchants Terminal 
Railway, that operated a railroad across the bridge.

Meredosia Grade IL Meredosia WAB 2.0% The line between Meredosia and Versailles had a 2% ruling grade.
Mersey Railway Tunnel Liverpool 4.0% The Mersey Railway connected Liverpool and Birkenhead, 

England, via the Mersey Railway Tunnel under the River Mersey. 
Opened in 1886, it was the second oldest urban underground 
railway network in the world.  From Wikiepedia

Mill Creek Branch WV Coopers N&W 3.0%
Miramar Hill CA San Diego AT&SF 2.3% Miramar Hill was the steepest compensated grade on the Santa Fe 

between Chicago to San DiegoMoffat Road CO Rollinsville DNW&P 11,600 4.0% The Moffat Road, as the Denver, Northwestern & Pacific came to 
be known, was financed largely by its founder, David Moffat. Moffat 
had a vision of building a railroad to connect Denver with Salt Lake 
City, thus bypassing the round-a-bout narrow gauge line built by 
the Denver & Rio Grande between Denver, Pueblo, Salida, 
Marshall Pass, and beyond to Ogden. The Denver & Rio Grande 
had also built the narrow gauge Tennessee Pass line between 
Salida and Grand Junction. This line had been converted to 
standard gauge by the time that the Denver, Northwestern & 
Pacific had been built.  The Moffat Road, as originally built, 
crossed the continental divide at 11,600 feet, the highest of any 
standard gauge mainline in the world. The line was built with 
extremely steep switchback grades-up to 4%, over the 26 miles of 
line between Rollinsville and Winter Park.  Moffat died in early 
1911, and lost his entire personal fortune with the resulting 
bankruptcy of his railroad.

Moffat Tunnel CO Baltimore (East 
portal)

D&SL 9,239 2.0% The Moffat Tunnel was opened in 1928 by the Denver & Salt Lake. 
The tunnel had a significiant impact on the development of 
Colorado, providing a fast, high capacity standard gauge direct 
railroad connection between Denver and western locations. The 
tunnel was named for David Moffat, the founder of the Denver & 
Salt Lake. The D&RGW inagurated its service through the tunnel in 
June of 1934.  The six mile long Moffat Tunnel was completed in 
1927 by the Denver & Salt Lake. The cost of constructing the 
tunnel bankrupted the Denver & Salt Lake Railway, which 
eventually came under the ownership of the Denver & Rio Grande 
Western Railroad. The Moffat Tunnel remains as the premier 
gateway through the Rocky Mountains, and icontinues to be 
heavily used by the current owner, the Union Pacific Railroad.  The 
completion of the tunnel reduced the rail distance for the Rio 
Grande Railroad between Denver and Salt Lake City by 176 miles, 
compared with the previous route from Denver to Colorado 
Springs - Salida - Tennessee Pass - and Grand Junction, and 
reduced the ruling grade from 4% on the Tennessee Pass route to 
2% using the Moffat Tunnel. The tunnel also eliminated the need 
for the old switch back line over Rollins Pass, that had been used 
by the Denver & Salt Lake prior to the building of the tunnel.     
 
The following history and Facts is an excerpt from a 1996 
Colorado Department of Local Affairs Web Page.   
 
In the history of the nation's railroads, the Moffat Tunnel is 
considered one of the most politically challenging battles and 
ultimately one of the most significant of engineering feats. A 
number of financing bills in the early 1900s came before the 
Colorado State Legislature and to public referendum, and were 
defeated. Finally in 1921, tied to emergency relief funds for flooded 
communities around Pueblo in the southern part of the state, 
Moffat Tunnel legislation was passed. A Commission structure was 
established to manage the construction and administer the bond 
financing through a Moffat Tunnel Improvement District, with five 
elected Commissioners, three representing the Eastern Slope and 
two the Western Slope. The District comprise[d] all or portions of 
nine counties along the rail route stretching from Denver to the 
Utah border.  The initial bond issue was $6,620,000 although 
construction delays pushed the cost to a total of $15.6 million by 
the time the tunnels were complete. Construction began in 
September 1923 on the pilot bore which eventually became the 
water tunnel. Utilizing the pilot bore enabled the main tunnel work 
to proceed from both directions and several headings 
simultaneously. Twenty eight individuals died during this massive 
construction project.  When the railway tunnel was completed in 
1928 it spanned 6.2 miles at over 9,200 feet in elevation, passing 
underneath the 2 mile-high spine of the Rocky Mountains.  
 
During the past 69 years, millions of travelers have crossed the 
tunnel on the California Zephyr and other historic trains. Although 
its major role today is as a rail route for coal and freight and as a 
water tunnel from the Pacific watershed to Colorado's Front Range 
population centers, its passenger train route remains a major 
attraction for tourists and skiers.  The water tunnel continues to 
provide a significant portion of Denver's water from the Western 
slope Fraser Basin. This water has played an essential role in 
Denver and suburban Front Range growth.  In recent years (1984) 
the bonds for the tunnels were paid off and the Moffat Tunnel 
Improvement District Commissioners continued to administer the 
tunnels and the District's finances and grant monies to public 
projects within the nine counties represented in the District.  In 
1996 the Colorado State Legislature passed Senate Bill 233 
authorizing the Moffat Tunnel Commission to sell the assets of the 
District and allocate the proceeds proportionately to the counties in 
the District. The Moffat Tunnel Improvement District...sunset on 
February 1, 1998 and administration of any remaining assets... 
rest[ed] with the Colorado State Department of Local Affairs. 
-----------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------- 
Moffat tunnel Background 
 
When the Denver, Northwestern & Pacific route was being planned 
in 1903, David Moffat was faced with a financial dilemma: Moffat 
had enough money to construct: 
 
1. The Moffat tunnel only; this would have put the western terminus 
of the D&NWP in Winter Park-with no connections, and no freight 
to haul; or 
 
2. To construct a temporary “branch line” over Rollins Pass and 
then continue construction to resort at Hot Sulphur Springs and the 
coal mines near Phippsburg. Both of these would produce the 
necessary revenues to keep his railroad afloat.  
 
Without additional investment, one or the other could be 
completed, but not both. 
 
Moffat chose to build his railroad “on the cheap” over Rollins pass, 
expecting that within a few years, he would have enough money to 
complete the desired Moffat Tunnel. As a result, the Rollins pass 
line was built as a “temporary” line, not mainline standards, with a 
4% grade, and many sharp curves. Unfortunately, Moffat’s road 
never generated enough profits to build the tunnel, resulting in the 
reorganization of his railroad in 1913 as the Denver & Salt Lake 
Railroad. It took another 15 years before the Moffat Tunnel would 
be opened for rail traffic. 

Monarch Pass CO Monarch/
Garfield

D&RG 10,028 4.8%
Monarch Pass (Poncha 
Pass line)

CO Poncha 
Junction

D&RG 9,000 4.8% The Monarch Pass line was built as a narrow gauge branch line off 
the Marshall Pass line beginning at Poncha Junction and running 
to Maysville, and Monarch. The line was also known as the 
Poncha Pass line. The Colorado Fuel & Iron used the limestone at 
Monarch for its steel mills in Pueblo. The limestone quarry 
provided the majority of the loads on this branch. Because of the 
heavy loads, the line was converted to standard gauge in 1956. 
When CF&I closed its steel mills in Pueblo and the quarries in 
1982, the line was abandoned. Rail was removed on the Monarch 
Branch in 1984 and from Salida to Poncha Junction on April 1985.  
Elevation 9,000 ft.  Poncha Springs is 5 miles west of Salida.

Montgomery Pass CA Keeler CA&CO 7,100 2.8%
Montpelier Branch VT Montpelier CV 5.0% When the Central Vermont Railroad began construction in 1849 to 

connect Burlington, Vermont with the capital at Montpelier it found 
that, due to rough terrain, the railroad was forced to reach the 
capital via a branch, rather than the mainline, which bypassed the 
heavy grades on the Montpelier Branch.

Mt. McClellan CO Silver Plume ARGC 13,117 6.0% The Argentine Central was built to service the Argentine Mining 
District in the Waldorf area, reached the summit of Mt. McClellan in 
1906. The railroad used Shay (or geared) locomotives to climb 
from Silver Plume to Mt. McClellan, a distance of almost sixteen 
miles and a gain of 3,941 feet in elevation. The railway operated 
until 1918 and was completely scrapped in 1920.  Construction 
began on August 1, 1905 and the line was opened a year later on 
August 1, 1906. It was financed and organised by Edward J. 
Wilcox, owner of 65 mining properties in the Argentine region that 
were consolidated into the Waldorf Mining and Milling Company in 
1902. His headquarters at Waldorf was accessible only by pack 
mule for much of the year.  The railroad was also intended for the 
tourist trade, ascending 13,117 ft (3,998 m) Mount McClellan and 
intending to reach the summit of 14,270 ft (4,350 m) Grays Peak 
nearby. It remains the highest altitude reached by a regular 
adhesion railway (as opposed to a rack railway) in the United 
States.  The line was steeply graded and sharply curved, with a 
standard of 6% grade maximum and 32° minimum curvature; even 
so, it required six switchbacks on the ascent. Due to these grades, 
geared steam locomotives were used exclusively, the railroad 
rostering a total of seven two-truck Shay locomotives.

Mt. McClellan-terminus of 
the Argentine & Gray's 
Peak Ry

CO Mt. McClellan A&GP 13,117 6.0% The Argentine & Gray's Peak Railway operated at the highest 
elevation of any adhesion railway in the United States. The line 
had many sharp curves, and required six switchbacks to reach the 
summit.  The line was sold to the Gray's Peak Scenic 
Development Company in 1909. The latter company was 
reorganized in 1912 as the Georgetown & Gray's Peak Railway 
Company. The line to Mount McClellan was abandoned in 1918, 
and the last rails were removed in 1920. Another source(U.S. 
Geological Survey) indicates the Argentine Central Railway 
operated from 1905-1918, but was suceeded by the Georgetown & 
Gray's Peak Railway in 1913, and then by the Argentine & Gray's 
Peak (1913-1917). The line did not own the right of way-instead it 
was leased.

Mt. Montgomery Pass CA Bodie 
(Bridgeport)

CA&CO 7,138 2.3% The Carson & Colorado line used the 7,138 foot high Mt. 
Montgomery Pass to complete its line from Nevada into the Owens 
Valley in California. A 247 foot long tunnel was located at the 
summit of Mt. Montgomery. The original mainline required a 2.8% 
grade north of Belleville to ascend the mountain pass. The pass 
opened in 1883. [1] 
 
Bodie is 20 highway miles southeast of Bridgeport. 
 

Mt. Montgomery Pass NV Mt. 
Montgomery

CA&CO 7,138 3.0% Mt. Montgomery is 59 miles south of Beatty, NV.
Mt. Tamalpais Gravity car CA Mill Valley MV&MtT

S
2,500 8.2%

Mt. Washington & Cog 
Railway

NH Mt. Washington MtWCR 6,288 37.0%
Muldraugh Hill KY West Point L&N 1.3% Muldraugh Hill is the southward ruling grade on the Louisville & 

Nashville, and later, the Paducah & Louisville.Muleshoe Bend (Mule 
Shoe Curve)

CO La Veta D&RG 9,300 4.0% The Denver & Rio Grande Railroad, and its successor, the Denver 
& Rio Grande Western, operated the largest network of narrow 
gauge railroads in North America. At the peak, the railroad 
operated over 2,200 miles of narrow gauge line in the 1880's. In 
later years, it operated the highest mainline rail line in the United 
States, over the 10,240 feet (3,120 m) Tennessee Pass in 
Colorado.  
 
Beginning the late 1880's, the railroad began a program of 
converting its rails to standard gauge, and by 1912, just 787 miles 
of narrow gauge line remained.   
 
The Denver & Rio Grande Railway was built as a narrow gauge 
line, with the objective of building a line from Denver to El Paso, 
TX. The line reached El Moro (Trinidad) and La Veta in 1876, 
where construction ended. On December 13, 1878, the line came 
under the control of the AT&SF Ry, via a lease arrangement, 
following the failure of the line to pay interest on its debt in 1877.  
 
In 1882, the line was leased to the Denver & Rio Grande Western 
and was then reorganized as the Denver & Rio Grande Western 
Railroad Company in 1920. The new company merged the 
properties of the D&RG and the Rio Grande Western (RGW) into a 
single railroad, thus providing a continuous line from Denver to 
Salt Lake City.  The Rio Grande's Monarch branch used a 
switchback to gain altitude. 
 
The Rio Grande served mainly as a transcontinental bridge line 
between Denver, and Salt Lake City, Utah. The Rio Grande was 
also a major origin of coal and mineral traffic in Colorado and Utah. 
 
The original narrow gauge transcontinental route began in Denver 
and ran south to Pueblo, then west through the Royal Gorge and 
the Rocky Mountains to Salida. Salida soon became an important 
junction point and repair facility on the railroad. Continuing west, 
the narrow gauge line ran through the Black Canyon of the 
Gunnison, Montrose, Grand Junction, and on into Utah eventually 
reaching Salt Lake City. (for a detailed map of this route, see http://
alabamamaps.ua.edu/historicalmaps/railroads/
Denver%20and%20Rio%20Grande%20RR.htm).  
 
After the Rio Grande was converted to standard gauge, the narrow 
gauge line between Salida, Gunnison, Montrose and Grand 
Junction was gradually abandoned, after the Rio Grande built is 
standard gauge line from Denver-Pueblo-Salida-Tennessee Pass-
and Grand Junction. 
 
History 
 
The Denver & Rio Grande Railway (D&RG) was incorporated on 
October 27, 1870 by General William Jackson Palmer and a board 
of four directors. It was originally announced that the new 3 ft. 
(railroad would be constructed south from Denver and travel an 
estimated 875 miles (1,408 km) south to El Paso via Pueblo, 
westward along the Arkansas River, and continue southward 
through the San Luis Valley of Colorado toward the Rio Grande.  
 
Closely assisted by his friend and new business partner Dr. 
William Bell, Palmer's new "Baby Road" laid the first rails out of 
Denver on July 28, 1871. The railroad was built as a Narrow gauge 
line largely because of the prevailing “Narrow gauge fever” that 
gripped this country – narrow gauge lines were at the zenith of 
their operation in 1870. Narrow gauge lines also made sense 
because of the dramatically lower cost: locomotives and cars cost 
half as much, or less, than a comparable standard gauge 
locomotive or car.  
Palmer was duly impressed when he visited the Ffestiniog Railway 
in Wales, England. This little line peaked his interest in the narrow 
gauge concept, which would prove to be advantageous while 
conquering the mountainous regions of the Southwest. Eventually 
the route of the D&RG would be amended (including a plan to 
continue south from Pueblo over Raton Pass) and added to as 
new opportunities and competition challenged the railroad's 
expanding goals. 
 
Feverish, competitive construction plans provoked the 1877–1880 
war over right of way with the Atchison, Topeka and Santa Fe 
Railway. Both rivals hired gunslingers and bought politicians while 
courts intervened to bring settlement to the disagreements. In 
March 1880, a Boston Court granted the AT&SF the rights to Raton 
Pass, while the D&RG paid an exorbitant $1.4 million for the 
trackage extending through the Arkansas River's Royal Gorge. The 
D&RG, however, needed this route to provide quick access to the 
booming mining district of Leadville, Colorado. The "Treaty of 
Boston gave the Rio Grande what it needed: the conquering of 
new mining settlements to the west and the future opportunity to 
expand into Utah. 
 
By late 1880 William Bell had begun to organize railway 
construction in Utah that would become the Palmer controlled 
Denver & Rio Grande Western Railway in mid-1881. The intention 
of the D&RGW (aka the "Western") was to work eastward from 
Provo to an eventual link with westward bound D&RG in Colorado. 
This physical connection was realized near Green River, Utah on 
March 30, 1883, and by May of that year the D&RG formally 
leased its Utah subsidiary as previously planned. By mid-1883, 
financial difficulties due to aggressive growth and expenditures led 
to a shake up among the D&RG board of directors, and General 
Palmer resigned as president of the D&RG in August 1883, while 
retaining that position with the Western. Frederick Lovejoy would 
soon fill Palmer's vacated seat on the D&RG, the first in a 
succession of post Palmer presidents that would attempt to direct 
the railroad through future struggles and successes. Following 
bitter conflict with the Rio Grande Western during lease 
disagreements and continued financial struggles, the D&RG went 
into receivership in July 1884 with court appointed receiver William 
S. Jackson in control. Eventual foreclosure and sale of the original 
Denver & Rio Grande Railway resulted within two years and the 
new Denver & Rio Grande Railroad took formal control of the 
property and holdings on July 14, 1886 with Jackson appointed as 
president. General Palmer would continue as president of the Utah 
line until retirement (due to company re-organization) in 1901. 
 
Royal Gorge Route 1874-1890 
 
The Royal Gorge Route was the Rio Grande’s first attempt at 
constructing a transcontinental narrow gauge railroad, linking 
Denver with Salt Lake City via Pueblo. 
 
The D&RG built west from Pueblo reaching Cañon City in 1874. 
The line through the Royal Gorge reached Salida on May 20, 1880 
and was pushed to Leadville later that same year. From Salida, the 
D&RG pushed west over the Continental Divide at the 10,845 feet 
(3,306 m) Marshall Pass and reached Gunnison on August 6, 
1881. From Gunnison the line entered the Black Canyon of the 
Gunnison River passing the famous Curecanti Needle seen in their 
famous Scenic Line of the World Herald. The tracks left the 
increasingly difficult canyon at Cimmaron and passed over Cerro 
Summit, reaching Montrose on September 8, 1882. From 
Montrose, a line was laid north through Delta, reaching Grand 
Junction in March 1883, which completed a narrow gauge 
transcontinental link with the Rio Grande Western Railway to Salt 
Lake City, Utah. 
 
Tennessee Pass 1887-1890  
 
The Rio Grande built its second mainline over the 10, 240 foot high 
Tennessee Pass in 1887 in an attempt to reach the mining areas 
around Aspen, Colorado before its rival railroad in the area, the 
Colorado Midland, could complete its line. Although built as a 
narrow gauge line, it was converted to standard gauge in 1890, 
becoming the Rio Grande’s mainline between Denver-Pueblo-
Salida-Tennessee Pass-Grand Junction. 
 
The D&RG built a line through Glenwood Canyon to Glenwood 
Springs, reaching Aspen in October 1887. The D&RG then joined 
with the Colorado Midland to build a line from Glenwood Springs 
connecting with D&RG at Grand Junction. Originally considered a 
secondary branch route to Grand Junction, the entire route from 
Leadville to Grand Junction was upgraded to standard gauge in 
1890, and the original narrow gauge route via Marshall Pass 
became a secondary route. 
 
The line from Pueblo to Leadville was upgraded in 1887 to three 
rails to accommodate both narrow gauge and standard gauge 
operation. 
 
Narrow gauge branch lines were constructed to Crested Butte, 
Lake City, Ouray and Somerset. 
 
The route over Tennessee Pass was known for steep grades, and 
it wasn't uncommon to see trains with midtrain and rear-end 
helpers. In 1997, a year after the D&RGW/SP merger with Union 
Pacific, the UP closed the line. Although it has been out of service 
for nearly 2 decades, the rails are still in usable condition, though 
many of the signals have been ravaged by time and vandals. In 
2011, under a federal Beautification Grant, the railroad's overhead 
signal pole lines were removed, for scrap by a private contractor. 
In 1998, Union Pacific sold 12 miles (19 km) of the route's track 
through the Royal Gorge in an effort to preserve the scenic route. 
Two new corporations, the Canon City & Royal Gorge Railroad 
(CC&RG) and Rock & Rail, Inc. (R&R), joined together to form 
Royal Gorge Express, LLC (RGX) to purchase the line. Passenger 
service on the new Royal Gorge Route Railroad began in May 
1999. The Royal Gorge Route Railroad operates trains on their 12-
miles of track through the Royal Gorge year-round, from Canon 
City to Parkdale. The Railroad is a heritage railway. Apart from this 
stretch of track, and the periodic Hi-Rail inspections between 
Parkdale and Dotsero, the Tennessee Pass subdivision has been 
out of service. 
 
San Juan Extension 1877-1882 
 
The San Juan Extension was built as an extension of the narrow 
gauge line from Walsenburg, CO to Alamosa, Durango, and 
Silverton during the period from 1877-1882.  
 
The D&RG also pushed west from Walsenburg, Colorado over La 
Veta Pass (now "Old La Veta Pass") by 1877. At the time the 
'Uptop' depot on Veta Pass, rising over 9,500 feet (2,900 m) in 
elevation, boasted the highest elevation for a narrow gauge 
railroad. The railroad reached Alamosa by 1878. From Alamosa, a 
line was pushed south through Antonito eventually reaching Santa 
Fe, New Mexico (the Chili Line) and west as far as Creede, 
Colorado. A line containing one of the longest tangent tracks in 
U.S. railroading (52.82 miles or 85 kilometres) also linked Alamosa 
with Salida to the north. From Antonito a line was built over 10,015 
feet (3,053 m) Cumbres Pass, along the Colorado-New Mexico 
border, reaching Durango, Colorado in August 1881 and continuing 
north to the rich mining areas around Silverton in July 1882. A line 
was also constructed in 1902 as a standard gauge line, perhaps in 
anticipation of possible standard gauging of the entire line, south 
from Durango, Colorado to Farmington, New Mexico. Originally 
hauling mainly agricultural products and serving as a deterrent to 
the Santa Fe building up from the south, the line was converted to 
narrow gauge in 1923, and later delivered pipe and other 
construction materials to the local oil and natural gas industry into 
the 1960s. 
Portions of the Alamosa-Durango Line survive to this day. The 
Walsenburg-Alamosa-Antonito line survives as the standard gauge 
San Luis and Rio Grande Railroad, with passenger excursion 
trains service provided by the Rio Grande Scenic Railroad. Two 
narrow gauge segments survive as steam railroads, the Antonito-
Chama line as the Cumbres and Toltec Scenic Railroad and 
Durango-Silverton as the Durango and Silverton Narrow Gauge 
Railroad. 

Mullan Pass MT Helena NP 5,566 2.2% The 5,548 foot high mile long Mullan Pass route roughly follows an 
earlier wagon road used by miners to reach the smelters in Butte. 
The line ran from Bozeman, Helena and Missoula, MT. Although 
the construction of the tunnel was costly, it offered the advantage 
of routing the Northern Pacific through Helena, which was then a 
center for mining activity in Montana, as well as being the state 
capitol. A temporary switchback line was built prior to the opening 
of the tunnel, in order to open the mainline more quickly.  The 
Northern Pacific operated its Mainstreeter passenger train over 
Mullan Pass.

Mullan Pass & Tunnel MT Helena NP 5,548 2.2% The 5,548 foot high mile long Mullan Pass route roughly follows an 
earlier wagon road used by miners to reach the smelters in Butte. 
The line ran from Bozeman, Helena and Missoula, MT. Although 
the construction of the tunnel was costly, it offered the advantage 
of routing the Northern Pacific through Helena, which was then a 
center for mining activity in Montana, as well as being the state 
capitol. A temporary switchback line was built prior to the opening 
of the tunnel, in order to open the mainline more quickly.

Muttbach and the Furka 
tunnel

Gletsch DFB 11.0% The Dampfbahn Furka Bergstrecke railway leaves Gletsch toward 
Oberwald and Realp, on the grade of 11.0 % up to Muttbach and 
the Furka tunnel. 

Newburg Grade Wv Austen B&O 2.2%
Norden CA Norden CPRy 6,891 1.9% "Donner Summit gets 35-40 feet of snow a year and sometimes 60 

or 70 feet. Snow drifts can be dozens of feet high. And then there 
are avalanches. In January, 1870, just a few months after the 
Golden Spike was pounded into place completing the first 
transcontinental railroad, an avalanche covered and tore away 
hundreds of feet of track. A blizzard followed. Miles of track were 
blocked and it kept snowing. The snow shovelers and buckers 
(engines with plows) could not make headway. Workers cleared for 
six days and still there were 7 miles of snow covered track to go. 
California was cut off from the nation.  Passengers were irate as 
train after train was stopped. After six days the railroad took 
stranded passengers up to the snowblocked tracks and told them 
to walk. Without proper clothing they walked through the snow past 
small stations with their telegraphers and railroad facilities, and 
through tunnels all the way to Emigrant Gap.  After that winter the 
Central Pacific built more snowsheds, forty miles of snowsheds, to 
protect their tracks. They used 65 million board feet of lumber and 
900 tons of bolts and spikes."  from http://
www.donnersummithistoricalsociety.org/pages/exhibits/
snowsheds.html 
-----------   
 
In the spring of 1868, the Sierra Nevada were finally "conquered" 
by the Central Pacific Railroad after almost five years of sustained 
construction effort with the successful completion at Donner Pass 
of its 1,659-foot (506 m) Tunnel #6 (aka the Summit Tunnel) and 
associated grade thus permitting the establishment of commercial 
transportation en masse of passengers and freight over the Sierras 
for the first time. Following a route first surveyed and proposed by 
the CPRR's original Chief Engineer, Theodore D. Judah (1826–
1863), the construction of the four tunnels, several miles of 
snowsheds, and two "Chinese Walls" necessary to breach Donner 
Summit constituted by far the most difficult engineering and 
construction challenge of the entire original Sacramento to Ogden 
CPRR route.  Principally designed and built under the personal, 
often on-site direction of the CPRR's Chief Assistant Engineer, 
Lewis M. Clement (1837–1914), the original (Track 1) summit 
grade remained in daily use from June 18, 1868, when the first 
CPRR passenger train ran through the Summit Tunnel, until 1993 
when the Southern Pacific Railroad (which operated the CPRR-
built Oakland-Ogden line until its 1996 merger with the Union 
Pacific Railroad) abandoned and pulled up the 6.7 mile (10.7 km) 
section of Track #1 over the summit running between the Norden 
complex (Shed 26, MP 192.1)[9] and the covered crossovers in 
Shed #47 (MP 198.8)[10] about a mile east of the old flyover at 
Eder.Since then all East and Westbound traffic has been run over 
the Track #2 grade crossing the summit about one mile (1.6 km) 
south of Donner Pass through the 10,322-foot (3,146 m) long 
Tunnel #41 (aka "The Big Hole") running under Mt. Judah between 
Soda Springs and Eder. Then operator SPRR made this change 
because the railroad considered Track 2 and Tunnel 41 (which was 
opened in 1925 when the summit section of the grade was finally 
double tracked) to be far easier and less expensive to maintain 
and keep open in the harsh Sierra winters than the Track 1 tunnels 
and snow sheds over the summit.  The ruling grade on the original 
Central Pacific line between Emigrant Gap (Elevation 5,187 ft) and 
Emigrant Gap was 1.9%.

North River Tunnels 
(PRR-Hudson Tubes)

NJ Weehawken PRR 1.9% The Hudson Tubes, were part of a major project underwritten and 
developed by the Pennsylvania Railroad to provide a direct 
railroad connection between their then current passenger terminal 
on the west side of the Hudson River, in New Jersey, with what 
became Pennsylvania Station. Prior to the building of the tunnel, 
passengers had to transfer from their trains at Exchange Place 
terminal in Jersey City, New Jersey and take a ferry boat trip into 
Manhattan. In contrast, the chief competitor of the Pennsylvania 
Railroad was the New York Central. The New York Central line ran 
directly into the heart of Manhattan, ending at Grand Central 
Station, thus offering its passenger train customers significantly 
greater convenience. Grand Central became major competitive 
advantage over the Pennsylvania Railroad, and one of the chief 
reasons for building the Hudson Tubes.   

Oakland Hills-Rockridge 
grade

CA Oakland OA&E 4.0% The terminus of the Oakland, Antioch & Eastern (later the 
Sacramento Northern)  right of way in Oakland was a compact 
yard on the corner of 40th Street and Shafter Avenue. The main 
line ran on single track north up the center of Shafter Street in a 
residential area. At the end of Shafter, the track crossed College 
Avenue and started a long curving 4% grade into the Oakland Hills 
in the Rockridge district of Oakland. 
 
The main thoroughfare in Rockridge is College Avenue. The district 
is bounded by 51st Street on the southern end and Berkeley's 
Elmwood district on the northern end. 

Ophir Loop CO Ophir RGS 10,250 3.0%
Ophir Loop & Trestle CO Ophir RGS 10,250 3.0% The Ophir Loop was designed to raise the Rio Grande Southern 

railroad line from the floor of the San Miguel Valley to Trout Lake, 
where the line entered Lizard Head Pass at 10,250 feet elevation. 
The long wooden trestle at Ophir was considered a great 
engineering triumph for its time. Parts of this trestle still cling to the 
mountainside near Ophir.

Orangeville Grade ON Orangeville TG&B 2.0% Orangeville was located at the foot of a steep grade, between 
Orangeville and Orangeville Junction.Otira Tunnel (Orita 

Tunnel)
Otira NZGR 3.0% The Otira Tunnel is a railway tunnel on the Midland Line in the 

South Island of New Zealand, between Otira and Arthur's Pass. It 
runs under the Southern Alps from Arthur's Pass to Otira – a length 
of over 8.5 kilometres (5.3 mi). The gradient is mainly 1 in 33, and 
the Otira end of the tunnel is over 250 m (820 ft) lower than the 
Arthur's Pass end.

Parkman Hill WY Parkman CB&Q 1.2%
Peavine Line (Phoenix 
Subdivision)

AZ Ashfork 
(Williams 
Junction)

SFP&P 8,200 3.0% The Prescott & Eastern (aka "The Peavine Railroad) was the 
second attempt to build a successful railroad connecting Prescott 
with the Santa Fe mainline. The first railroad, The Prescott and 
Arizona Central, also known as the Bullock line, transversed 72 
miles through Seligman, Chino and Prescott. The route was 
constructed on low ground and was plagued with frequent 
washouts, becoming a financial disaster.     
 
In 1881, construction began on the transcontinental railroad across 
Northern Arizona. A year later Ash Fork was founded with the 
arrival of the Atlantic and Pacific Railroad.    
 
Ash Fork was a station and division point on the Santa Fe. Prior to 
the arrival of the railroad, stategs provided the transportation from 
Ash Fork to Prescott. .  
 
In January 1892 the Santa Fe's Prescott-Phoenix branch began 
building south from Ash Fork. The Prescott-Phoenix branch 
(Prescott & Eastern) came to be known as the Peavine Line. 
Marshall Trimble, Arizona State Historian, wrote that the railroad 
built the line with a peavine of switchbacks and lazy loops which 
ran to Phoenix and the southern mainline and had more kinks than 
a cheap lariat.   The town was named by F.W. Smith, General 
Supt. of old Atlantic and Pacific Railroad in 1882, becaue of ash 
trees on the town site (from http://jeff.scott.tripod.com/
AshFork.html)  The Prescott & Eastern linked Prescott with Ash 
Fork through the Granite Dells. From Prescott, the Prescott & 
Eastern continued south to Phoenix.    
 
Building the railroad cost $5 million and required 500 workers to 
hammer and blast through 198 miles of rock and to construct 334 
bridges. The new railroad soon brought enormous growth and 
wealth to Prescott, as miners and investors came to capture the 
riches of the Bradshaw Mountains.    
 
Following completion of their construction, the Arizona & California 
Railway Company, the Santa Fe, Prescott & Phoenix, the Prescott 
& Eastern Railroad, and the Bradshaw Mountain Railroad had 
been operated by the Santa Fe, Prescott & Phoenix Railway, and 
affiliate of the Santa Fe. On January 22, 1912, these lines, were 
sold to the California, Arizona & Santa Fe Railway Company. The 
CA&SF was then leased on the same date to the AT&SF for 
operation. After this date, the lines were known as the Atchison, 
Topeka & Santa Fe Railway-Santa Fe, Prescott and Phoenix lines.    
 
The Prescott and Eastern connected with the Santa Fe, Prescott 
and Phoenix Railway just north of Granite Dells and was projected 
to run to Mayer and eventually Crown King.   Grading began on 
March 1, 1898. The Prescott & Eastern traveled through Granite 
Dells and continuing through Lonesome Valley and Yeagar, a 
siding near the road to Jerome. It then crossed Lynx Creek and 
continued into the Aqua Fria Valley.  
 
The first depot was at Cherry Creek, now Dewey. At the present 
day Humboldt (formerly the Bower's Ranch), the railroad turned 
southwest toward the Bradshaw foothills and the Big Bug Country, 
past the depot at Huron and on to the terminus of Mayer. 
Construction was completed on schedule and the first run reached 
Mayer on October 15, 1898.    
 
Two branches were built - the Poland Branch and the Crown King 
Branch.    
 
The Poland Branch left the mainline one mile south of Huron and 
ran along the Big Bug Creek for nearly eight miles to the rich 
Poland Mine (more or less the same road that runs from Poland 
Junction on Highway 69 and the mountain community of Breezy 
Pines). This branch was also very difficult and expensive to build, 
running through rugged, mountainous terrain that needed much 
drilling and blasting through solid rock. Two long timber trestles 
and a tunnel nearly 200 feet long were built. Construction reached 
Poland Mine on April 21, 1902.    
 
The 25 mile Crown King Branch left Mayer and cut through Cedar 
Canyon, crossing the ranching country west of Cordes Station on 
the Black Canyon Stage Route. It then headed south toward Crazy 
Basin, 12 miles from Mayer. This, too, was treacherous country 
necessitating many steep grades and switchbacks. The remaining 
13 miles of the line were considered by some to be an engineering 
challenge, as well as a financial one. However, this area turned out 
to be one of the most visually beautiful lines in the area with views 
up to 50 miles. Mining and excursion trains began traveling on the 
line by mid May, 1904.    
 
The Poland Branch was partially abandoned on November 30, 
1932, and entire railroad ceased operation on April 10, 1939.  
 
Elevation 
 
The line begins at Williams (Elevation 5,000 ft) and gradually 
increases in elevation to 8,200 feet at Hillside, about half way to 
Phoenix. 
 
-----------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------
--------- 
Route Changes [6] 
 
A number of changes in the original route were made over the 
years in order to straighten out the line, and reduce grades. The 
overall affect has increased the traffic flow between the original 
Santa Fe transcontinental line to Phoenix. In 2019, the BNSF 
operated 4 to 10 trains per day across what is now known as the 
Phoenix Subdivision. Notably, Ash Fork is no longer located on the 
BNSF mainline...it is part of the Peavine route, which begins at 
Williams Junction, AZ, 3 miles east of Williams, AZ. 
 
Ashfork was originally the northern terminus of the Peavine, being 
located on the original Santa Fe mainline. A line relocation project 
in 1902 which eliminated Limestone Canyon in favor of Hell 
Canyon. 
 
In 1960, a major line change occurred, moving the mainline to 
Crookston, removing Williams and Ashfork from the mainline. 
Williams was no longer served by the transcontinental mainline. 
 
In 1962, the last line change was made. The Skull Valley line now 
bypassed Prescott. 
-----------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------
--- 
Santa Fe, Prescott & Phoenix History 
 
This line was completed, and opened for business on March 13, 
1895. Following completion of their construction, the Arizona & 
California Railway Company, the Santa Fe, Prescott & Phoenix, 
the Prescott & Eastern Railroad, and the Bradshaw Mountain 
Railroad had been operated by the Santa Fe, Prescott & Phoenix 
Railway, and affiliate of the Santa Fe.    
 
On January 22, 1912, these lines, were sold to the California, 
Arizona & Santa Fe Railway Company. The CA&SF was then 
leased on the same date to the AT&SF for operation. After this 
date, the lines were known as the Atchison, Topeka & Santa Fe 
Railway-Santa Fe, Prescott and Phoenix lines.  The Prescott & 
Eastern (aka "The Peavine Railroad) was the second attempt for a 
successful railroad in Prescott. The first railroad, The Prescott and 
Arizona Central, also known as the Bullock line, transversed 72 
miles through Seligman, Chino and Prescott. The route was 
constructed on low ground and was plagued with frequent 
washouts, becoming a financial disaster.     
 
A new rail line, the Prescott & Eastern would link Prescott with Ash 
Fork through the Granite Dells. From Prescott, the Prescott & 
Eastern continued south to Phoenix.   Building the railroad cost $5 
million and required 500 workers to hammer and blast through 198 
miles of rock and to construct 334 bridges. The new railroad soon 
brought enormous growth and wealth to Prescott, as miners and 
investors came to capture the riches of the Bradshaw Mountains. 

Pelican Canyon OR Meacham 
(Hilgard)

OWR&N 2.6% Union Pacific's current grade through the Blue Mountains features 
a tortuous, curving line with 2.2% grades in Pelican Canyon, near 
Hilgard and Meacham Canyon, near Kamela. The two locations 
are about 20 miles apart. US Highway 30 provides access to the 
area, although it may not provide direct viewing of the line itself.  
The original line, built by the Oregon-Washington Railway & 
Navigation Company had a grade that varied from 2.6 to 1.2 per 
cent, descending for eastbound trains.   Meacham is 24 miles 
northwest of La Grande. Hilgard is 10 miles west of La Grande. 
Both are located on US Hwy 30/Interstate 84. 
 
Hilgard is 15 miles southeast of Meacham, OR on I-84.

Pianotondo and Travi 
Spiral Tunnels

Giornico SBB 1,283 4.0% Outline of the Pianotondo and Travi spiral tunnels between 
Lavorgo station and former Giornico station (Giornico vecchio) on 
the southern ramp to the Gotthard tunnel from km 112 to 120.5. 
The loop is located on the Luzern – Göschenen – Airolo – 
Bellinzona – Chiasso line (Gotthardbahn Railway).

Piedmont Division ("Old 
Fort Loops" west of 
Marion.)

NC Asheville SR 2.2% The 13 miles of Southern Railway's Piedmont Division main line 
between Asheville and Old Fort, NC featured a 2.2% grade with a 
series of  “Loops, seven tunnels, and eleven bridges around 
Andrews Geyser, reaching the summit of the Eastern Continental 
Divide at Ridgecrest.

Piedmont Hill Helper 
Locomotives

WY Piedmont UP 1.3% Piedmont is about 40 miles east of Wahsatch, where the Wahsatch 
mountains begin. Evanston, WY is about half way between 
Wahsatch and Piedmont.

Pine Hill Grade NY Pine Hill U&D 1,886 2.7% Above Pine Hill Station, the railroad makes a horseshoe turn, thus 
enabling the traveler to keep Pine Hill constantly in view. The 
steepest grade, 145 ft. to the mile, begins at this point.  The 
summit is about 2 miles from Pine Hill Station. The boundary line 
between Ulster and Delaware Counties also passes through here. 

Pipestone Pass MT Penfield CMStP&
P

6,347 2.0% The Pipestone Pass line reached its maximum elevation of 6,347 
feet at Penfield and Donald, where the Pipestone Pass Tunnel is 
located. The westbound approach to the pass has a 2% grade. 
Pipestone Pass was located at the crest of the Continental Divide 
10 miles south of Butte.

Platte Canyon Pass CO Waterton DSP&P 10,000 7.0% The DSP&P main line ran from Denver through the Platte River 
Canyon and over the 10,000 ft high Kenosha Pass to reach the 
rich farming country of the South Park, and the mining towns of 
Leadville and Gunnison, CO.   The South Platte Canyon route led 
toward Kenosha Pass. Kenosha Pass was the highest railroad 
pass in the world, when trains began operating over the pass in 
1879. A small yard was constructed near the pass to hold trains 
and helper engines waiting to climb the pass. The 7% grade in the 
South Platte Canyon required one helper engine for every two or 
three cars.

Poopenaut Pass CA Hetch Hetchy 
Reservoir

HH 5,064 4.5% The Hetch Hetchy Railroad was a 68-mile constructed by the City 
of San Francisco to support the construction and expansion of the 
O'Shaughnessy Dam across Hetch Hetchy Valley.  Based in 
Groveland, the Hetch Hetchy operated from 1917 to 1949. It 
primarily carried construction crews and materials, but also took 
excursion passengers, freight, and mail. The line extended from its 
western terminus at Hetch Hetchy Junction (a junction with the 
Sierra Railroad at Sierra milepost 26, 1,000 feet elevation (15 
miles southwest of Jamestown and 1 mile west of State Route 59), 
over Poopenaut Pass at 5,064 feet elevation, to its eastern 
terminus at about 3,800 feet elevation on the rim of the Hetch 
Hetchy Reservoir on the eastern edge of Yosemite National Park.  
Poopenaut Valley is located inside Yosemite National Park: Four 
miles from the Hetch Hetchy Entrance Station (look for the small 
turnout on the right), along the Hetch Hetchy Road. This trail 
provides quick access to the Tuolumne River, descending 1,229 
feet (735 m) to the river below O'Shaugnessy Dam.  Poopenaut 
Pass is located This site is located at approximately 37°54'13 
latitude and -119°49'59 longitude near an existing vehicular turnout 
at roadway marker H2, south of the O'Shaughnessy Dam access 
road between the Hetch Hetchy Entrance Station and 
O'Shaughnessy Dam.  Hetch Hetchy Reservoir is 41 miles 
northwest of Yosemite National Park, CA

Proctor Hill MN Proctor DM&IR 2.2% This short 7 mile piece of track required enormous steam 
locomotives to pull the heavy 8,700 ton trains. The DM&IR used a 
2-8-8-4 design called the Yellowstone for this work.

Promontory Grade UT Promotory 
Summit

CPRy 2.2%
Quincy Hill MI Hancock CMStP&

P
3.0%

Radnor to Portland 
Louisville Division

KY Radnor L&N 1.5%
Ramsgate Hill  Sierra 
Prieta Mountains

AZ Prieta SFP&P 3.0% The Santa Fe, Prescott & Arizona line was noted for its many 
curves and bridges. The ascent over the Sierra Prieta Mountains at 
Ramsgate Hill was particularly difficult and dangerous.  The 
mountain pass is located 29 miles northeast of Prescott, midway 
between Prescott and Sedona near the Mingus Mountain 
Recreation Area, Verde Ranger District - Prescott National Forest, 
AZ 86326.

Raton Pass NM Raton AT&SF 7,622 6.0% As originally constructed, Raton Pass was a treacherous 
environment, with its 6% grade and sharp curves. The pass was so 
critically important to the Santa Fe Railroad, that it moved its Chief 
Engineer's office to Trinidad, CO -14 miles north of Raton Pass. It 
was there that the Chief Engineer could supervise the daily 
operation of this important area. Ref 3 contains a description of the 
Switchback that was operated prior to completion of the Raton 
Tunnel, the performance of the Uncle Dick locomotive that assisted 
trains up the mountain pass and a description of line from Trinidad 
to Raton Pass. 
 
The grade was extremely steep ranging up to 3.5% on the main 
line, and up to 6% in places. The steep grades required the 
building of a special heavy duty locomotive called Uncle Dick. The 
locomotive was the world's largest at the time. Switch backs were 
used to ascend the grade when the line was built. Switch backs 
were used to ascend the grade when the line was built. The Raton 
Pass Tunnel opened in 1879, eliminating the switchbacks.   
 
In 1907, the Santa Fe opened a lower altitude route having fewer 
curves south of Raton Pass, called the Belen Cut Off  (now called 
the Transcon Route: Clovis, NM to Amarillo) that was used for 
almost all freight trains. This line departed the original main line in 
eastern Kansas, following a southerly route to Amarillo, Texas, 
before returning to the original main line at Dalias. Santa Fe 
continued to use Raton Pass and Glorieta Pass for its passenger 
trains because of the scenic beauty of the line.      
 
The Eastern Railway of NM was constructed to link Clovis, NM and 
Belem, NM. The line opened in 1908, and became the Santa Fe's 
principal main line for freight traffic between Kansas City and the 
west coast points via Glorieta Pass and Raton Pass.   Raton Pass 
has been designated a National Historic Landmark.  Raton Pass 
and Tunnel is located approximately midway between Wootton and 
Raton. The pass is 12 miles south of  Trinidad, CO, while the city 
of Raton, NM is located 22 miles south of Trinidad, CO, on 
Interstate 25. Elevation 7,800 ft.  Road opened to Las Vegas, NM 
118.00 miles, July 4, 1879. Road completed to Deming, 128.00 
miles, April 5, 1881.  Although the original ruling grade was 6.0% in 
places, the line was changed, resulting in the current grade of 
3.25%, although one section of the line just east of Raton Tunnel is 
4%.

Raton Pass (1878 line) NM Raton NM&SP 7,834 6.0% The grade was extremely steep ranging up to 3.5% on the main 
line, and up to 6% in places, and required a special heavy duty 
locomotive called Uncle Dick. The locomotive was the world's 
largest at the time. Switch backs were used to ascend the grade 
when the line was built. The Raton Pass Tunnel opened in 1879.   
 
In 1907, the Santa Fe opened a lower altitude route having fewer 
curves south of Raton Pass, called the Belen Cut Off  (now called 
the Transcon Route: Clovis, NM to Amarillo) that was used for 
almost all freight trains. This line departed the original main line in 
eastern Kansas, following a southerly route to Amarillo, Texas, 
before returning to the original main line at Dalies. Santa Fe 
continued to use Raton Pass and Glorieta Pass for its passenger 
trains because of the scenic beauty of the line.    
 
The Eastern Railway of NM was constructed to link Clovis, NM and 
Belem, NM. The line opened in 1908, and became the Santa Fe's 
principal main line for freight traffic between Kansas City and the 
west coast points via Glorieta Pass and Raton Pass.    
 
Raton Pass has been designated a National Historic Landmark.

Rich Mountain AR Mena KCP&G 1.5% The 13 mile Rich Mountain grade is considered to be the 
"toughest" mainline grade in the midwest. Rich Mountain is located 
about 10 miles northwest of the Arkansas border, and about 12 
miles northwest of Mena, AR, and 30 miles southeast of Heavener, 
O, a Division Point on the Kansas City Southern.  The grade 
begins at Hodgen, OK, and can be followed on US Hwy 270/US 59 
which parallels the railroad for much of the way between Hodgen, 
Page; the latter is about 13 miles west of Rich Mountain. The line 
continues to Mena, AR.

Richmondville Hill NY Richmondville D&H 1.7% The grade is located on a shelf cut in the hills overlooking the 
valley and the adjoining I-88.Roaring Camp & Big 

Trees Switchback
CA Felton RCBT 9.5% Originally, two large trestles formed a "corkscrew" loop at Spring 

Canyon, but these were destroyed by a 1976 fire, of which the 
smoke could be seen from San Francisco. Within six months, a 
switchback was constructed to bypass the severed loop and the 
entire line was returned to service. The switchback has an 
estimated 9.5% grade, making it the steepest passenger grade still 
in use. The length of the tail tracks in the switchback restricts the 
trains that may be operated to six cars or fewer.

Rogers Pass BC Golden CP 4,364 2.2% Rogers Pass, located between Golden and Revelstoke,  became 
the Canadian Pacific's main traffic route from eastern Canada, 
through the Selkirk Mountains in Glacier National Park. The 9,500 
foot high Mt. McDonald and the Selkirk Mountains required the 
construction of 31 snow sheds, in order to protect the line from 
avalanches during the winter months. Spectacular bridges and a 
series of loops were built by the railroad, in order to ease the grade 
needed to ascend the pass.  During the winter, It was difficult and 
dangerous for traincrews to operate over Rogers Pass, particularly 
in the winter months, when avalanches are common. As a result of 
this, the railroad built the Connaught Tunnel under Mt. Macdonald 
in 1916, in order to avoid the risks of operating over Rogers Pass 
during the winter. The Rogers Pass rail line was eventually 
abandoned.  The Rogers Pass tunnel is located between Golden 
and Revelstoke, British Columbia, in the middle Glacier National 
Park, at a place called Columbia-Shuswap A, British Columbia - 
about 50 miles west of Golden. 
-----------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------
--------- 
Rogers Pass 
 
Rogers Pass (elevation 1,330 m or 4,360 ft) is a high mountain 
pass through the Selkirk Mountains of British Columbia used by 
the Canadian Pacific Railway and the Trans-Canada Highway.The 
pass was discovered on May 29, 1881, by Major Albert Bowman 
Rogers, a surveyor working for the Canadian Pacific Railway. A 
second pass was named for Rogers in 1887 in Montana, c.373 
miles to the south-east. 
 
The discovery of Rogers Pass was instrumental in the building of 
the Canadian Pacific Railroad. (Ref 4) 
 
Rogers Pass is a narrow valley surrounded by a number of 
mountains. It is formed by the headwaters of the Illecillewaet River 
to the west and by the Beaver River to the east. Both of these 
rivers are tributaries of the Columbia River, which loops about 
240 km around to the north of the pass. 
 
Rogers Pass is known for its winter snowfall, which amounts to 
about 10 metres per year. Because of steep mountains, 
avalanches are very common in winter. When the railway first went 
over the pass, 31 snow sheds with a total length of about 6.5 km 
were built to protect the railway from the avalanches.  
 
During the 1870s when the Canadian Pacific Railway was being 
planned, the preferred route through the Rocky Mountains was the 
northerly Yellowhead Pass. When the railway construction project 
was turned over to a private company in 1881, the route was 
changed to the Kicking Horse Pass. While the railway was being 
built across the prairies, the railway company had to find a pass 
over the unexplored Selkirk Mountains, or else it would have to 
detour around them via the Big Bend. 
 
Major A. B. Rogers was hired in April 1881 by the railway company 
to find the pass with the promise of having the pass named after 
him and a $5000 bonus. Walter Moberly had discovered Eagle 
Pass just to the west, and based on suggestions in Moberly's 
reports, Rogers started out from what is now Revelstoke, up the 
Illecillewaet River. Running out of food, Rogers and his party 
almost reached the summit but turned back feeling reasonably 
confident that a pass existed. Rogers returned the following year, 
1882, from the east and reached a point where he could see 
where he had stopped the previous season, confirming that the 
pass existed and was good enough for the railway rapidly 
approaching across the prairies. Rogers was reluctant to cash the 
$5000 cheque, and instead framed it for his wall until CPR General 
Manager William Cornelius Van Horne offered him a gold watch as 
an incentive to cash it. 
 
Canadian Pacific Railway 
 
When the railway was built through the pass in 1884, the eastern 
approach up the Beaver River required some of the largest bridges 
on the line, including the often-photographed Stoney Creek Bridge. 
A series of loops were used on the west side of the pass to deal 
with the steep hill and avoid the avalanche routes. After the 
Canadian Pacific Railway was completed in the fall of 1885, the 
railway was shutdown for the winter to observe the avalanches. In 
response, 31 snow sheds were built, with a total length of about 
6.5 km. 
 
Some major avalanches that came without warning caused the 
railway serious loss of life and property. In 1899, 8 people were 
killed when an avalanche destroyed the train station at the pass. 
On March 4, 1910, the CPR suffered its worst loss. A crew and 
rotary snowplow were working to clear a snow slide when a 
second slide from the opposite side of the valley came down, 
killing 62 men. 
 
Main article: 1910 Rogers Pass avalanche 
 
To avoid the avalanches the 8 km (5.0 mi) Connaught Tunnel was 
completed under Rogers Pass in 1916. At the time, this was the 
longest railway tunnel in North America. Some sections of the 
abandoned railway eventually became walking rail trails in Glacier 
National Park. 
Even with the tunnel, some of the CPR's largest locomotives and 
long helper districts (pushers) were used to get trains up and over 
the pass. The Selkirk steam locomotive, one of the biggest, was 
named after the mountain range penetrated by this pass. In 1988, 
the Canadian Pacific Railway opened the 14.7 km (9.1 mi) Mount 
Macdonald Tunnel under the Pass to increase capacity (operating 
one tunnel in each direction) and to decrease the grades on the 
approach from the east. 
 

Rollins Pass CO Rollinsville DNW&P 11,700 4.0% The 11,700 ft high Rollins Pass (also known as Corona Pass) is 
located a few miles west of Denver, CO. and was built by the 
Denver, Northwestern & Pacific Railway in order to cross the 
Rocky Mountains.   This pass was part of the first attempt by a 
railroad to build a transcontinental railroad route from Denver to 
California, by crossing the Rocky Mountains. The pass was a short 
term solution to crossing the mountains, until the massive Moffat 
Tunnel could be constructed. Ultimately, the cost of constructing 
the tunnel bankrupted the Denver, Northwestern & Pacific, which 
eventually came under the ownership of the Denver & Rio Grande 
Western Railroad. The Moffat Tunnel remains as the premier 
gateway through the Rocky Mountains, and is heavily used by the 
current owner, the Union Pacific Railroad.  The 4% grade on the 23 
mile line made it extremely difficult and hazardous to operate for 
the railroad, particularly in the winter. Although building a tunnel 
would have been preferable, the cost of the tunnel project for the 
fledgling railroad would have been prohibilitvely expensive.  The 
Denver, Northwestern & Pacific Railway was founded by David H. 
Moffat, one of Colorado's most important financiers and 
industrialists in late nineteenth and early twentieth-century. The 
building of the railroad was an enormously complex and costly 
task, as it brought the first rail service westward over the 
Continental Divide from Denver to Middle Park. The railroad was 
built over the mountains using the Rollinsville and Middle Park 
Wagon Road, which had been built in the late 1800's. The path 
over the mountain became known as Rollins Pass. A short part of 
the route passed through Corona Pass at the top of the mountain.  
Construction on the railroad over Rollins Pass began in 1903. 
When the railroad began operation, its trains had to battle the 
steep grades over Rollins Pass. The fierce winter storms proved to 
be a major bottleneck until the 1928 completion of the Moffat 
Tunnel eliminated the need for the 34-mile route.

Rollins Pass (Corona 
Pass)

CO Rollinsville DNW&P 11,700 4.0% The 11,700 ft high Rollins Pass (also known as Corona Pass) is 
located a few miles west of Denver, CO. and was built by the 
Denver, Northwestern & Pacific Railway in order to cross the 
Rocky Mountains.   This pass was part of the first attempt by a 
railroad to build a transcontinental railroad route from Denver to 
California, by crossing the Rocky Mountains. The pass was a short 
term solution to crossing the mountains, until the massive Moffat 
Tunnel could be constructed. Ultimately, the cost of constructing 
the tunnel bankrupted the Denver, Northwestern & Pacific, which 
eventually came under the ownership of the Denver & Rio Grande 
Western Railroad. The Moffat Tunnel remains as the premier 
gateway through the Rocky Mountains, and is heavily used by the 
current owner, the Union Pacific Railroad.  The 4% grade on the 23 
mile line made it extremely difficult and hazardous to operate for 
the railroad, particularly in the winter. Although building a tunnel 
would have been preferable, the cost of the tunnel project for the 
fledgling railroad would have been prohibilitvely expensive.  The 
Denver, Northwestern & Pacific Railway was founded by David H. 
Moffat, one of Colorado's most important financiers and 
industrialists in late nineteenth and early twentieth-century. The 
building of the railroad was an enormously complex and costly 
task, as it brought the first rail service westward over the 
Continental Divide from Denver to Middle Park. The railroad was 
built over the mountains using the Rollinsville and Middle Park 
Wagon Road, which had been built in the late 1800's. The path 
over the mountain became known as Rollins Pass. A short part of 
the route passed through Corona Pass at the top of the mountain.  
Construction on the railroad over Rollins Pass began in 1903. 
When the railroad began operation, its trains had to battle the 
steep grades over Rollins Pass. The fierce winter storms proved to 
be a major bottleneck until the 1928 completion of the Moffat 
Tunnel eliminated the need for the 34-mile route.

Rollins Pass (Corona 
Pass)

CO Rollinsville DNW&P 11,676 4.0% The 11,676 ft high Rollins Pass (also known as Corona Pass) is 
located a few miles west of Denver, CO. and was built by the 
Denver, Northwestern & Pacific Railway in order to cross the 
Rocky Mountains.   This pass was part of the first attempt by a 
railroad to build a transcontinental railroad route from Denver to 
California, by crossing the Rocky Mountains. The pass was a short 
term solution to crossing the mountains, until the massive Moffat 
Tunnel could be constructed. Ultimately, the cost of constructing 
the tunnel bankrupted the Denver, Northwestern & Pacific, which 
eventually came under the ownership of the Denver & Rio Grande 
Western Railroad. The Moffat Tunnel remains as the premier 
gateway through the Rocky Mountains, and is heavily used by the 
current owner, the Union Pacific Railroad.  The 4% grade on the 23 
mile line made it extremely difficult and hazardous to operate for 
the railroad, particularly in the winter. Although building a tunnel 
would have been preferable, the cost of the tunnel project for the 
fledgling railroad would have been prohibilitvely expensive.  The 
Denver, Northwestern & Pacific Railway was founded by David H. 
Moffat, one of Colorado's most important financiers and 
industrialists in late nineteenth and early twentieth-century. The 
building of the railroad was an enormously complex and costly 
task, as it brought the first rail service westward over the 
Continental Divide from Denver to Middle Park. The railroad was 
built over the mountains using the Rollinsville and Middle Park 
Wagon Road, which had been built in the late 1800's. The path 
over the mountain became known as Rollins Pass. A short part of 
the route passed through Corona Pass at the top of the mountain.  
Construction on the railroad over Rollins Pass began in 1903. 
When the railroad began operation, its trains had to battle the 
steep grades over Rollins Pass. The fierce winter storms proved to 
be a major bottleneck until the 1928 completion of the Moffat 
Tunnel eliminated the need for the 34-mile route.

Rollins Pass Snowsheds CO Corona D&SL 11,700 4.0% The 11,700 ft high Rollins Pass (also known as Corona Pass) is 
located a few miles west of Denver, CO. and was built by the 
Denver, Northwestern & Pacific Railway in order to cross the 
Rocky Mountains.   This pass was part of the first attempt by a 
railroad to build a transcontinental railroad route from Denver to 
California, by crossing the Rocky Mountains. The pass was a short 
term solution to crossing the mountains, until the massive Moffat 
Tunnel could be constructed. Ultimately, the cost of constructing 
the tunnel bankrupted the Denver, Northwestern & Pacific, which 
eventually came under the ownership of the Denver & Rio Grande 
Western Railroad. The Moffat Tunnel remains as the premier 
gateway through the Rocky Mountains, and is heavily used by the 
current owner, the Union Pacific Railroad.  The 4% grade on the 23 
mile line made it extremely difficult and hazardous to operate for 
the railroad, particularly in the winter. Although building a tunnel 
would have been preferable, the cost of the tunnel project for the 
fledgling railroad would have been prohibilitvely expensive.  The 
Denver, Northwestern & Pacific Railway was founded by David H. 
Moffat, one of Colorado's most important financiers and 
industrialists in late nineteenth and early twentieth-century. The 
building of the railroad was an enormously complex and costly 
task, as it brought the first rail service westward over the 
Continental Divide from Denver to Middle Park. The railroad was 
built over the mountains using the Rollinsville and Middle Park 
Wagon Road, which had been built in the late 1800's. The path 
over the mountain became known as Rollins Pass. A short part of 
the route passed through Corona Pass at the top of the mountain.  
Construction on the railroad over Rollins Pass began in 1903. 
When the railroad began operation, its trains had to battle the 
steep grades over Rollins Pass. The fierce winter storms proved to 
be a major bottleneck until the 1928 completion of the Moffat 
Tunnel eliminated the need for the 34-mile route.
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Rollins Pass Snowsheds CO Corona DNW&P 11,700 4.0% The 11,700 ft high Rollins Pass (also known as Corona Pass) is 
located a few miles west of Denver, CO. and was built by the 
Denver, Northwestern & Pacific Railway in order to cross the 
Rocky Mountains.   This pass was part of the first attempt by a 
railroad to build a transcontinental railroad route from Denver to 
California, by crossing the Rocky Mountains. The pass was a short 
term solution to crossing the mountains, until the massive Moffat 
Tunnel could be constructed. Ultimately, the cost of constructing 
the tunnel bankrupted the Denver, Northwestern & Pacific, which 
eventually came under the ownership of the Denver & Rio Grande 
Western Railroad. The Moffat Tunnel remains as the premier 
gateway through the Rocky Mountains, and is heavily used by the 
current owner, the Union Pacific Railroad.  The 4% grade on the 23 
mile line made it extremely difficult and hazardous to operate for 
the railroad, particularly in the winter. Although building a tunnel 
would have been preferable, the cost of the tunnel project for the 
fledgling railroad would have been prohibilitvely expensive.  The 
Denver, Northwestern & Pacific Railway was founded by David H. 
Moffat, one of Colorado's most important financiers and 
industrialists in late nineteenth and early twentieth-century. The 
building of the railroad was an enormously complex and costly 
task, as it brought the first rail service westward over the 
Continental Divide from Denver to Middle Park. The railroad was 
built over the mountains using the Rollinsville and Middle Park 
Wagon Road, which had been built in the late 1800's. The path 
over the mountain became known as Rollins Pass. A short part of 
the route passed through Corona Pass at the top of the mountain.  
Construction on the railroad over Rollins Pass began in 1903. 
When the railroad began operation, its trains had to battle the 
steep grades over Rollins Pass. The fierce winter storms proved to 
be a major bottleneck until the 1928 completion of the Moffat 
Tunnel eliminated the need for the 34-mile route.

Rosebud Coal 
Processing & Loadout

PA Bigler RJCP 2.6%
Saddle Mountain Pass WA Bolyston 

(Kittitas)
CMStP&
P

2,460 2.2% Saddle Mountain Pass is located 10 miles east of Kittitas, WA, at 
Bolyston (alternate spelling=Boylston).Saluda Grade NC Tyron S&AV 2,097 5.1% Saluda Grade, a 5.1% grade, held the record for being the 
steepest mainline railroad grade in North America. Use of the line 
was discontinued in December 2001, because of cost and 
changing traffic needs.

San Gorgonio Pass 
(Beaumont Hill)

CA Beaumont SP 1,591 2.0% The Southern Pacific, now the Union Pacific, uses this long 
established route (Sunset Route/Colton to Yuma District) to move 
their traffic from Los Angles to places east.  The Southern Pacific 
Railroad (now the Union Pacific) laid down tracks through the pass 
in 1875. The pass was the Southern Pacific's gateway to Southern 
California, from the east.  The San Gorgonio Pass el. 1,591 ft (485 
m) cuts between the San Bernardino Mountains on the north and 
the San Jacinto Mountains to the south. Like the Cajon Pass to the 
northwest, it was also created by the San Andreas Fault. The pass 
is not as steep as the Cajon or the Tejon passes, but it is one of 
the deepest mountain passes in the 48 contiguous states, with the 
mountains to either side rising almost 9,000 ft (2,700 m) above the 
pass. San Gorgonio Mountain is at the pass's northern end, and 
Mount San Jacinto is at the southern end. Mount San Jacinto has 
the fifth-largest rock wall in North America. The peak is only six 
miles south of Interstate 10.   See also Beumont Hill.

San Juan Extension CO Antonito D&RG 10,022 4.0% The Denver & Rio Grande Railroad's San Juan Extension was built 
between Alamos and Durango Colorado between 1880-1881. 
The San Juan Extension was a strategic line that linked the rich 
gold and silver deposits located around Silverton, CO with the 
Denver & Rio Grande mainline running south from Denver. The 
Denver line provided important junctions at Colorado Springs and 
Pueblo.  
 
In later years, a branch was built to Farmington, NM to provide oil 
pipe and transport oil from the oil and gas reserves of Farmington, 
NM 
 
Establishing a line between Silverton, Durango, and Farmington 
with the outside world via Denver, and other junction points was a 
critical point in the development of the Rio Grande Railroad.  
 
In addition to the mineral deposits listed above, the line also 
provided an important junction with the Rio Grande Southern 
Railroad, which extended west and north, connecting Durango with 
Ridgway, Colorado.   
 
The route crosses the state border eleven times, sometimes with 
multiple crossings within hundreds of feet. The line climbs from an 
elevation of 7,888 feet at Antonito to the highest point on the line at 
Cumbres Pass at an elevation of 10,015 feet.  
 
 The line is now operated by the Cumbres & Toltec Scenic Railroad 
- a narrow gauge tourist railroad.  
 
The track consists of 64 miles of main line, 36 gauge track, 
between Chama, NM and Antonito, CO, with 5 additional miles of 
siding and yards tracks. A Depot/Ticket Office and Shop Facilities 
in both Antonito and Chama and a Dining Facility at Osier, CO, are 
included in the operation of the C&TSRR. The C&TSRR owns all 
the property, Locomotives and Rolling Stock used in the train 
operation.   
 
History   
 
Originally built in 1881, the line is located 110 miles north of Santa 
Fe, New Mexico and 250 miles south of Denver, Colorado. The 
track climbs a 4% grade from Chama, NM at an elevation of 7,868' 
to Cumbres Pass, CO, at an elevation of 10,022 feet above sea 
level. The elevation change from Antonito, CO to Cumbres Pass is 
1 - 1/2% grade from an elevation of 7,888' in Antonio. 
 
The line was constructed with 3 ft (914 mm) narrow gauge track to 
match the D&RGW's other lines. The line primarily supported 
mining operations in the San Juan mountains, mainly around 
Durango and Silverton. The longest and highest portion of the 
railroad, currently known as the Cumbres & Toltec Scenic Railroad, 
is 64 miles long and was constructed in 1880 in less than 9 
months; an engineering miracle even by today's standards, 
considering the work was all done by hand. 
 
Today's Durango and Silverton Narrow Gauge Railroad was built 
by the Denver & Rio Grande in 1882 as a branch line off this main. 
The branch was built from Durango to Silverton. By the late 1950s 
mining had dwindled substantially and the line was on the verge of 
abandonment, but an oil boom near Farmington, New Mexico 
created a traffic surge that kept the line operating for another 
decade hauling oil and pipe. By the late 1960s the traffic was 
virtually gone and abandonment was applied for. The States of 
Colorado and New Mexico purchased the 64 miles of San Juan 
Extension between Antonito, Colorado and Chama, New Mexico in 
1970 and started operating the next year under the name of the 
Cumbres & Toltec Scenic Railroad. 

Sand Mountain AL Wilhites L&N 1.2%
Sand Patch Grade PA Hyndman B&O 2,630 2.3% The 17 mile Sand Patch grade is located on the Baltimore & Ohio's 

mainline between Cumberland, MD - Connellsville, PA and 
Pittsburgh, PA. This route was used by all of the B&O trains, such 
as the Capitol Limited, that ran between Washington, DC, 
Pittsburgh, and points beyond.  The actual grade began at 
Hyndman, PA at an elevation of 937 feet above sea level, and 
reaches its peak Altamont, at an elevation of 2630 feet, averaging 
a 1.8% gradient over the entire run, but peaking at 2.3%. A helper 
station was located at Hyndman, and a wye was located at the 
summit to turn helper engines for the run back down the mountain. 
The B&O designed its 2-10-2 Big Six locomotives to operate and 
help trains up this famous grade. These enormously powerful 
locomotives provided 86,500 lbs of tractive effort - one of the most 
powerful rigid frame locomotives ever designed.  The Sand Patch 
Grade is a 100 mile length of railroad track known for its steep 
grades and curves through the Allegheny Mountains of 
Pennsylvania and Maryland. The line is part of the Keystone 
Subdivision, a main line operated by CSX Transportation, formerly 
Conrail. The line was originally owned by the Baltimore & Ohio 
Railroad (B & O), later Chessie System. A well known landmark 
along Sand Patch Grade is the 4,475 foot Sand Patch Tunnel, 
which was constructed in the mid 1800's. Originally one track, the 
tunnel was expanded to two tracks in 1914. The tunnels used 
vertical ventilation shafts with fires in them to circulate air. The 
original tunnel was abandoned in 1917 and is now flooded and 
collapsed in places. Dropping over 1000 feet in about 20 miles, 
Sand Patch Grade is one of the steepest railroad grades on the 
East Coast. In 2001, the 'SA' Tower, one of the last manned 
interlocking towers was decommissioned and demolished. Mance, 
Pennsylvania, along the Sand Patch Grade is a popular spot for 
railfans and photographers due to the horseshoe curve located 
there, as well as the scenic backdrop provided by the old general 
store and tree farm. Also to watch the trains struggle up the steep 
grade.

Sandhill Grade NC Aberdeen AC&W 2.8%
Schenley Tunnel PA Pittsburgh B&O 1.4%
Seng Creek Subdivision WV Whitesville C&O 2.8%
Seventeen Mile Grade MD Altamont B&O 2,628 2.7% A community in Mineral County, Piedmont, WV was originally 

chartered in 1856, the town being laid by the New Creek Company, 
owned by Owen D. Downey. So named because of its location at 
the foot of the mountain, the beginning point of the B&O's climb to 
the Allegheny summit, which was known to travelers on the 
Baltimore & Ohio Railroad (http://www.wvrailroads.net/index.php/
Baltimore_%26_Ohio_Railroad) (B&O) as the seventeen mile 
grade.    
 
The Mountain Subdivision is a railroad line owned and operated by 
CSX Transportation in the U.S. states of Maryland and West 
Virginia. The line runs from Cumberland, Maryland west to Grafton, 
West Virginia along the original Baltimore and Ohio Rail Road 
(B&O) main line. It was known as the West End Subdivision until 
the B&O's absorption into the Chessie System, and included the 
B&O's original crossing of the Allegheny Mountains. Through CSX 
traffic to the west from Cumberland now uses the Keystone 
Subdivision over Sand Patch Grade.  At its east end, the Mountain 
Subdivision becomes the Cumberland Terminal Subdivision at 
Beall Street. It junctions the Thomas Subdivision twice - near 
Keyser, West Virginia and near Piedmont, West Virginia - and 
meets the Fairmont Subdivision near its west end at Grafton. At its 
west end, it continues as the Bridgeport Subdivision. The Mountain 
Subdivision's summit is at Altamont, Maryland, at the west end of 
the Seventeen Mile Grade; the grade's east end is at Piedmont, 
West Virginia.   
 
History   
 
The Mountain Subdivision was opened in 1852 as part of the 
B&O's main line. In 1904 the B&O built the Patterson Creek Cutoff 
to alleviate congestion in its Cumberland rail yard. The cutoff line 
ran from McKenzie, Maryland to Patterson Creek, West Virginia, 
providing a bypass of the yard for coal trains moving between 
Keyser and Brunswick, Maryland.  During the 1970s ownership of 
the subdivision passed from the B&O to the Chessie System, 
which closed the Patterson Creek Cutoff.. Chessie was merged 
into CSX in the early 1980s.

Shasta Route (Siskiyou 
line)

OR Portland CA&OR 3.7% Although both railroads began life as independently owned 
companies, with separate objectives, both eventually came under 
the control of the Central Pacific/Southern Pacific. The combined 
route between Roseville and Portland became known as the 
Siskiyou line: the first north-south route between Sacramento and 
Portland that was used by the Southern Pacific.  The projected line 
of the California & Oregon Railroad ran from a Junction with the 
Central Pacific, near Sacramento, California to the Oregon State 
Line at Ashland, via Roseville - a total of 313 miles. Construction 
reached Roseville in 1869, and stopped in Redding in 1872.   
 
The first through passenger train to use this route was the Shasta 
Limited that had run on the Shasta Route since October 1895. The 
first Shasta followed the original route through the Siskiyou 
Mountains, via Medford, Grants Pass, and Roseburg, Oregon. This 
line had steep grades and sharp curves; in summer 1926 the 
fastest schedule Portland to San Francisco was 27 hours. 
 
It took almost 5 hours for trains to travel 81 miles from Weed to 
Ashland, at an average speed of 17 miles per hour. Today, the 
grade is still a demanding 3.7%. [4] 
 
In 1927, the new Cascade Line via Willamette Pass and Klamath 
Falls opened as the main route between the Oakland and 
Portland. The new line featured fewer curves and reduced grades 
compared with the original line, thus speeding the operation of 
freight and passenger trains.

Shavers Mountain Tunnel WV Glady COAL&I 1.6%
Sherman Hill (1865 track 
alignment)

WY Sherman UP 8,247 5.1% The town of Sherman is named in honor of Gen. W. T. Sherman, 
and is the highest point on the Union Pacific.  The Borie Cutoff was 
built between 1899 and 1903, in order to reduce the original 5.1% 
grade crossing of Sherman Hill that was built at the time of the 
completion of the Transcontinental Railroad in the 1860's. The 
project was undertaken by E.H. Harriman, who then controlled the 
Union Pacific.

Sherman Hill (Borie 
Cutoff)

WY Sherman UP 8,014 1.6% The town of Sherman is named in honor of Gen. W. T. Sherman, 
and is the highest point on the Union Pacific.  The Borie Cutoff was 
built between 1899 and 1903, in order to reduce the original 5.1% 
grade crossing of Sherman Hill that was built at the time of the 
completion of the Transcontinental Railroad in the 1860's. The 
Harriman Cutoff  project was undertaken by E.H. Harriman, who 
then controlled the Union Pacific.  The new Sherman Hill line, 
begins at the west end of the small yard at Speer, WY, where the 
old mainline joins the new line.   Construction of the present, 42 
mile long line, 3 track line was started on February 18, 1952. It 
reduced the westbound grade from 1.55% to .82%. Building this 
line across the rugged terrain of Sherman Hill required 111 major 
fills with the highest one being 164 feet and 114 major cuts with the 
deepest being 120 feet. The new line was built almost six miles 
south of the original mainline and almost near Harriman Cut in 
Colorado. It was officially opened for service on May 12,1953 at a 
cost of 16 million dollars. The line was built with four siding named 
Emkay, Lynch, Harriman and Perkins and was built with CTC traffic 
control which would allow for bidirectional running of trains.

Shirley Horsehoe Curve CO Shirley D&RG 10,820 4.0% The Shirley Horsehoe Curve was located in a valley, at the foot of 
the Marshall Pass line, just before reaching the summit at Marshall 
Pass. This part of the line was undoubtely the steepest grade on 
the entire line. The railroad used a set of switchbacks to cross 
Marshall Pass.  The Marshall Pass line was a 425 mile line was 
constructed as a narrow gauge railroad line from Salida to 
Gunnison and on to Grand Junction. Marshall Pass was the 
highest point on the line, and was crossed at 10,820 feet. It was 
also the original mainline of the D&RG; also known as the 
Gunnison Branch.  Marshall Pass was located on the original 
narrow gauage main line of the Rio Grande, between Denver - 
Pueblo - Salida - Poncha Pass - Mears - Marshall Pass - Sargent - 
Gunnison - Sapinero - Currecanti - Montrose - Grand Junction - 
Salt Lake City.   The line went west from Salida to Poncha 
Junction, and then south along Poncha Creek. A horsehoe curve 
was located above Shirley, and then Marshall Pass. Once over the 
pass, the line continued to Sargents, and then to Gunnison in the 
Tomichi Valley . -------------- History   For a brief time, after its 
construction in the early 1880's, it provided the first 
transcontinental railroad link across the Rocky Mountains. This line 
provided an important connection at Gunnison with the Rio Grande 
Southern empire, and its access to the gold and silver mines in 
Southwestern Colorado. After the completion of the RGS 
construction in 1891, it was possible to ship goods by narrow 
gauge from points in SW Colorado on the RGS all the way to 
Denver, without change of cars (the narrow gauge extended from 
Pueblo to Denver at this time).  After the Tennesse Pass line from 
Salida to Leadville and New Castle was standard gauged in 1890, 
the importance of Marshall Pass became secondary to the D&RG. 
In 1936, passenger service was discontinued between Gunnison 
and Montrose. In 1952, Colorado Fuel & Iron announced the 
closure of its coal mine at Crested Butte, CO, this eliminating the 
largest shipper on this line. By 1955, the former Marshall Pass 
mainline had been removed west of Poncha Junction.     The 
snowsheds at Marshall Pass were a national landmark to 
photographers, and were often featured in photographic displays. 
The snowsheds included an enclosed turntable and enginehouse 
facility.  

Shirley Switchbakcs CO Shirley D&RG 10,820 4.0% The Shirley Horsehoe Curve was located in a valley, at the foot of 
the Marshall Pass line, just before reaching the summit at Marshall 
Pass. This part of the line was undoubtely the steepest grade on 
the entire line. The railroad used a set of switchbacks to cross 
Marshall Pass.  The Marshall Pass line was a 425 mile line was 
constructed as a narrow gauge railroad line from Salida to 
Gunnison and on to Grand Junction. Marshall Pass was the 
highest point on the line, and was crossed at 10,820 feet. It was 
also the original mainline of the D&RG; also known as the 
Gunnison Branch.  Marshall Pass was located on the original 
narrow gauage main line of the Rio Grande, between Denver - 
Pueblo - Salida - Poncha Pass - Mears - Marshall Pass - Sargent - 
Gunnison - Sapinero - Currecanti - Montrose - Grand Junction - 
Salt Lake City.   The line went west from Salida to Poncha 
Junction, and then south along Poncha Creek. A horsehoe curve 
was located above Shirley, and then Marshall Pass. Once over the 
pass, the line continued to Sargents, and then to Gunnison in the 
Tomichi Valley . -------------- History   For a brief time, after its 
construction in the early 1880's, it provided the first 
transcontinental railroad link across the Rocky Mountains. This line 
provided an important connection at Gunnison with the Rio Grande 
Southern empire, and its access to the gold and silver mines in 
Southwestern Colorado. After the completion of the RGS 
construction in 1891, it was possible to ship goods by narrow 
gauge from points in SW Colorado on the RGS all the way to 
Denver, without change of cars (the narrow gauge extended from 
Pueblo to Denver at this time).  After the Tennesse Pass line from 
Salida to Leadville and New Castle was standard gauged in 1890, 
the importance of Marshall Pass became secondary to the D&RG. 
In 1936, passenger service was discontinued between Gunnison 
and Montrose. In 1952, Colorado Fuel & Iron announced the 
closure of its coal mine at Crested Butte, CO, this eliminating the 
largest shipper on this line. By 1955, the former Marshall Pass 
mainline had been removed west of Poncha Junction.     The 
snowsheds at Marshall Pass were a national landmark to 
photographers, and were often featured in photographic displays. 
The snowsheds included an enclosed turntable and enginehouse 
facility.  

Signal Butte CA Signal Butte MCCRR 4.5% Signal Butte is about 30 miles southeast of Burney, on California 
Highway 44.Siskiyou Line OR Eugene 

(Springfield Jct)
O&C 4,135 3.7% The Siskiyou Line was built by the Oregon & California Railroad, 

as part of its San Francisco to Portland, OR mainline. The opening 
of this line was a major event for the northwest, as it was the first 
time that a direct connection between the Pacific Northwest and 
California had been established. The line was built in two parts by 
two companies: the Oregon & California building south from 
Eugene, OR to Siskiyou, OR, and the California & Oregon 
Railroad, which had built north from the Southern Pacific end of 
track at Black Butte, a town just south of Weed, CA. Siskiyou was 
located on the Oregon-California border.    
 
The Siskiyou Line was part of the Southern Pacific main line until 
August 7, 1926, when completion of the Natron Cutoff allowed the 
opening of the Cascade line.  The heavy grade (3.0 to 3.7%) 
approaching and just beyond Siskiyou Tunnel was the steepest 
track on the SP and made this mountain line extremely difficult to 
operate. Heading south from Ashland, OR the track ascends from 
2,234 feet to 4,135 feet passing through 16 tunnels, and 17 miles 
of twisting curves before reaching the summit at Siskiyou Tunnel.  
The Siskiyou line was sold to the Central Oregon & Pacific in 1994.    
 
When the Natron Cutoff was opened in 1926, the fastest train on 
the Siskiyou line (#11, the Shasta), took slightly more than 12 
hours to travel 303 miles from Portland to Black Butte. at an 
average speed of 25 miles per hour. Its Cascade line counterpart, 
Train #17 (the Cascade) took 9 hours to travel 278.6 miles at an 
average speed of 31 miles per hour (including station stops). Thus, 
the Natron Cutoff reduced travel time by 25%, while reducing wear 
and tear on the equipment! [6] 
  
Detailed History-   
 
The Oregon & California railroad had built its Siskiyou Line south 
from Portland between 1870 and 1887 eventually reaching the 
California border at Ashland, OR in 1887. Meanwhile, the 
California & Oregon Railroad had built a line running from 
Marysville, CA to Roseville, CA and then north to Redding, CA. Its 
line was eventually extended, meeting the Oregon & California 
Railroad at Ashland, OR on December 17, 1887. Although both 
railroads began life as independently owned companies, with 
separate objectives, both eventually came under the control of the 
Central Pacific/Southern Pacific. The combined route between 
Roseville and Portland became known as the Sisiyou line: the first 
north-south route between Sacramento and Portlant that was used 
by the Southern Pacific.  
 
The Central Oregon & Pacific was organized in 1994 to purchase 
two former Southern Pacific lines in northern California and 
southern Oregon. The first was the Siskiyou LIne, from Eugene 
(Springfield Junction) to Black Butte, CA, and the Coos Bay line 
from Eugene to Coquille, OR. The Siskiyou Line was part of the 
Southern Pacific main line until 1926, when the Natron Cutoff was 
opened.  The Coos Bay line was shut down on September 21, 
2007 because of unsafe tunnels. The current mileage as of 2010, 
is 330 miles.

Siskiyou Pass OR Ashland SP 4,135 3.7% The Siskiyou Line was part of the Southern Pacific main line until 
August 7, 1926, when completion of the Natron Cutoff allowed the 
opening of the Cascade line.  The heavy grade (3.0 to 3.7%) 
approaching and just beyond Siskiyou Tunnel was the steepest 
track on the SP and made this mountain line extremely difficult to 
operate. Heading south from Ashland, OR the track ascends from 
2,234 feet to 4,135 feet passing through 16 tunnels, and 17 miles 
of twisting curves before reaching the summit at Siskiyou Tunnel.  
The Siskiyou line was sold to the Central Oregon & Pacific in 1994.     
Detailed History-  The Oregon & California railroad had built its 
Siskiyou Line south from Portland between 1870 and 1887 
eventually reaching the California border at Ashland, OR in 1887. 
Meanwhile, the California & Oregon Railroad had built a line 
running from Marysville, CA to Roseville, CA and then north to 
Redding, CA. Its line was eventually extended, meeting the 
Oregon & California Railroad at Ashland, OR on December 17, 
1887. Although both railroads began life as independently owned 
companies, with separate objectives, both eventually came under 
the control of the Central Pacific/Southern Pacific. The combined 
route between Roseville and Portland became known as the 
Sisiyou line: the first north-south route between Sacramento and 
Portlant that was used by the Southern Pacific. 

Siskiyou Pass OR Eugene  
(Springfield Jct)

SP 3.7%
Snoqualmie Pass & 
Tunnel

WA Hyak CMStP&
P

2,564 1.7% The Milwaukee Road used a surface line through Snoqualmie 
Pass between 1908 and 1915, before opening the tunnel. The east 
bound grade approaching the tunnel is 1.74%.

Snoqualmie Tunnel WA Hyak CMStP&
P

2,564 2.8% Snoqualmie Pass is the lowest pass in the state of Washington. 
The Snoqualmie Pass tunnel and line was acquired by the 
Burlington Northern in 1980, after the Milwaukee Road had 
abandoned the Pacific Coast Extension lines. 
 
An important piece of work, carried out during the years 1913 and 
1914, was the construction of the Snoqualmie Tunnel in the 
Cascade Mountains, at an elevation of 2,564 feet. The original line 
crossed the summit at a considerably higher elevation, with 
maximum grades of 2.2 per cent on the east slope and 2.75 per 
cent on the west slope. The tunnel, which was 11,890 feet long, 
saved approximately 3.6 miles of line, a rise and fall of 443.5 feet, 
and 1,239 degrees of curvature.

Soldier Summit UT Helper D&RGW 7,440 2.4%
South Louisville to Latonia 
Cincinnati Division

KY Louisville L&N 1.1%
SP Freight House CA Colfax NCNG 2,424 2.4% Colfax was located at the beginning of a steep 2.4% grade on the 

ascent over Donner Pass.  The Freight House was built circa 1880 
by Central Pacific Railroad Company. Constructed of wood using 
Standard S.P. design known as Freight House #2. Exhibiting the 
Victorian era stick style. This building is the only freight depot of 
this type remaining in Placer County.  The freight depot served as 
the transfer point between the Southern Pacific and as the 
terminus for the Nevada County Narrow Gauge Railroad. The 
N.C.N.G. transported passengers, mining supplies, gold and fruit 
from 20 April, 1876 to 10 July 1942.  In 1871, Morris Lobner, at age 
22, was appointed as agent for the Central Pacific Railroad by 
Collis P. Huntington. He served 46 years in Colfax.  The freight 
depot was retired from railroad use in 1963.

Spiral Tunnels AB Jasper CP 4,800 2.2% The world famous Spiral Tunnels were built by the Canadian 
Pacific in order to eliminate the 4.5% grade needed to operate The 
Big Hill route over Kikcking Horse Pass.  
 
 The 5,340 ft high Kikcing Horse Pass was built in 1884 to 
complete the construction of the westward expansion of the 
Canadian Pacific Railroad between Lake Louise, Alberta and Field, 
British Columbia. In order to expedite the construction of the line, 
and avoid the lengthy delays of building a tunnel under the 
mountain, the original line operated over the mountains, in what 
became known as The Big Hill, using a 4.5 percent grade to reach 
the summit. This line was believed to have been one of the 
steepest adhesion (non-cog) railroad lines in the world. The Big Hill 
line remained in use until 1909, when the famous Spiral Tunnels 
were built to eliminate the Big Hill line.  Two curving tunnels were 
built in order to lower the Big Hill grade from 4.5% to a more 
manageable 2.2%. The first tunnel was bored under Cathedral 
mountain. This tunnel is 3250 feet long and features a curvature of 
291 degrees. The second tunnel under Mount Ogden is 2990 feet 
long and curves 217 degrees. The tunnels can be viewed from 
theTrans-Canada Highway or by train on the Rocky Mountaineer 
train between Calgary and Vancouver.   It is located 15 miles west  
of Jasper, Alberta in the middle of Banff National Park.

Spiral Tunnels AB Jasper CP 2.2% The world famous Spiral Tunnels were built by the Canadian 
Pacific in order to eliminate the 4.5% grade needed to operate The 
Big Hill route over Kikcking Horse Pass.  The 5,340 ft high Kikcing 
Horse Pass was built in 1884 to complete the construction of the 
westward expansion of the Canadian Pacific Railroad between 
Lake Louise, Alberta and Field, British Columbia. In order to 
expedite the construction of the line, and avoid the lengthy delays 
of building a tunnel under the mountain, the original line operated 
over the mountains, in what became known as The Big Hill, using 
a 4.5 percent grade to reach the summit. This line was believed to 
have been one of the steepest adhesion (non-cog) railroad lines in 
the world. The Big Hill line remained in use until 1909, when the 
famous Spiral Tunnels were built to eliminate the Big Hill line.  Two 
curving tunnels were built in order to lower the Big Hill grade from 
4.5% to a more manageable 2.2%. The first tunnel was bored 
under Cathedral mountain. This tunnel is 3250 feet long and 
features a curvature of 291 degrees. The second tunnel under 
Mount Ogden is 2990 feet long and curves 217 degrees. The 
tunnels can be viewed from theTrans-Canada Highway or by train 
on the Rocky Mountaineer train between Calgary and Vancouver.   
It is located 15 miles west  of Jasper, Alberta in the middle of Banff 
National Park.

St. Paul Pass ID Avery CMStP&
P

4,170 1.7% St. Paul Pass crosses the Bitterroot Mountains and is located on 
the Idaho-Montana border, 18 miles northeast of Avery on NFD 
456 Road at Roland, ID. It is known as having one of the most 
breathtaking views in country. The West Portal is located in Idaho, 
near the Montana state line. The construction of the tunnel was 
long and costly, and delayed the opeing of the Milwaukee's west 
coast extension until the tunnel could be completed. 

St. Paul Pass Tunnel (Taft 
Tunnel)

ID Roland CMStP&
P

4,169 1.8% St. Paul Pass is located in the Bitteroot Mountains. Taft Tunnel, 
also known as the St. Paul Pass Tunnel is 1.7 miles long.  Most 
people will travel from Wallace and park at Pearson, overlooking 
the North Fork of the St. Joe River off Forest Road 456. You are 
thereby climbing the 2% grade during the cool of the morning. 
Those wanting the shorter experience (3-4 hours) will park at the 
East Portal, located ~2 miles off I-90 at the Taft Exit off I-90 in 
Montana, 5 miles from Lookout Pass on the Idaho border. 

Stampede Pass WA Cle Elum NP 3,672 2.2% Stampede Pass is located 25 miles west of Cle Elum, and about 1 
mile south of Keechelus Lake.   Stampede Pass was used by the 
Northern Pacific to complete its mainline to the Pacific Coast,  
eliminating its dependence on the use of a line built by the Oregon 
Railway & Navigation Company down the Columbia River into 
Portland.    
 
The line was opened initially on July 2,1887, using a series of 
switchbacks to gain altitude across the Cascade Mountains. The 
switchback line  was operated for a full year, while the Stampede 
Tunnel was being built, but proved to be difficult to operate, 
because of the high grades and winter weather conditions. The 2 
mile long Stampede Tunnel was constructed through the Cascade 
Mountains. Construction began in February 1886, and was 
completed in May 1888.     
 
During the 1980's, many of the nation's railroads were 
experiencing declining shipping volumes, and higher costs. The 
Burlington Northern had three different mainlines between St. Paul 
and the Pacific Coast: the first was the Great Northern route over 
Stevens Pass, the second being the Spokane, Portland & Seattle 
water level line along the Columbia River, and the last being the 
former Northern Pacific Stampede Pass route running through the 
rugged Cascade mountain area. Because of high operating costs, 
the Burlington decided to abandon the Stampede Pass line in 
1983. In 1986, the BN sold the remaining portion of the line 
between Pasco and Cle Elum to the Washington Central Railroad.  
After the Burlington Northern and Santa Fe merged in 1996, it 
became apparent that with improved economic conditions, and 
increased traffic from the merger, the railroad would need to 
reopen Stampede Pass in order to increase its system capacity. 
Regular train service through Stampede Pass was resumed on 
September 5, 1996. At the same time the Burlington Northern & 
Santa Fe Railway was working to reopen Stampede Pass, it began 
negotiations to purchase the Washington Central Railroad, in order 
to reestablish the former Northern Pacific route connecting the 
tunnel with Spokane. The Washington Central was merged into the 
BNSF on December 4, 1996. 

Stampede Pass WA Snoqualmie NP 3,678 5.6% The 140 mile Stampede Pass Line (or alternately, the Cascade 
Line) ran from Auburn, a southern suburb of Seattle, to Yakima, 
WA.   Stampede Pass was used by the Northern Pacific to 
complete its mainline to the Pacific Coast,  eliminating its 
dependence on the use of a line built by the Oregon Railway & 
Navigation Company down the Columbia River into Portland.   
 
 The line was opened initially on July 2,1887, using a series of 
switchbacks to gain altitude across the Cascade Mountains. The 
switchback line  was operated for a full year, while the Stampede 
Tunnel was being built, but proved to be difficult to operate, 
because of the high grades and winter weather conditions.    
 
The 2 mile long Stampede Tunnel was constructed through the 
Cascade Mountains. Construction began in February 1886, and 
was completed in May 1888.     
 
During the 1980's, many of the nation's railroads were 
experiencing declining shipping volumes, and higher costs. The 
Burlington Northern had three different mainlines between St. Paul 
and the Pacific Coast: the first was the Great Northern route over 
Stevens Pass, the second being the Spokane, Portland & Seattle 
water level line along the Columbia River, and the last being the 
former Northern Pacific Stampede Pass route running through the 
rugged Cascade mountain area. Because of high operating costs, 
the Burlington decided to abandon the Stampede Pass line in 
1983. In 1986, the BN sold the remaining portion of the line 
between Pasco and Cle Elum to the Washington Central Railroad.  
After the Burlington Northern and Santa Fe merged in 1996, it 
became apparent that with improved economic conditions, and 
increased traffic from the merger, the railroad would need to 
reopen Stampede Pass in order to increase its system capacity. 
Regular train service through Stampede Pass was resumed on 
September 5, 1996. At the same time the Burlington Northern & 
Santa Fe Railway was working to reopen Stampede Pass, it began 
negotiations to purchase the Washington Central Railroad, in order 
to reestablish the former Northern Pacific route connecting the 
tunnel with Spokane. The Washington Central was merged into the 
BNSF on December 4, 1996. 

Stampede Pass Line 
(switchback line)

WA Yakima NP 3,678 5.6% The 140 mile Stampede Pass Line (or alternately, the Cascade 
Line) ran from Auburn, a southern suburb of Seattle, to Yakima, 
WA.   Stampede Pass was used by the Northern Pacific to 
complete its mainline to the Pacific Coast,  eliminating its 
dependence on the use of a line built by the Oregon Railway & 
Navigation Company down the Columbia River into Portland.   The 
line was opened initially on July 2, 1887, using a series of 
switchbacks to gain altitude across the Cascade Mountains. The 
switchback line  was operated for a full year, while the Stampede 
Tunnel was being built, but proved to be difficult to operate, 
because of the high grades and winter weather conditions. The 2 
mile long Stampede Tunnel was constructed through the Cascade 
Mountains. Construction began in February 1886, and was 
completed in May 1888.    During the 1980's, many of the nation's 
railroads were experiencing declining shipping volumes, and 
higher costs. The Burlington Northern had three different mainlines 
between St. Paul and the Pacific Coast: the first was the Great 
Northern route over Stevens Pass, the second being the Spokane, 
Portland & Seattle water level line along the Columbia River, and 
the last being the former Northern Pacific Stampede Pass route 
running through the rugged Cascade mountain area. Because of 
high operating costs, the Burlington decided to abandon the 
Stampede Pass line in 1983. In 1986, the BN sold the remaining 
portion of the line between Pasco and Cle Elum to the Washington 
Central Railroad.  After the Burlington Northern and Santa Fe 
merged in 1996, it became apparent that with improved economic 
conditions, and increased traffic from the merger, the railroad 
would need to reopen Stampede Pass in order to increase its 
system capacity. Regular train service through Stampede Pass 
was resumed on September 5, 1996. At the same time the 
Burlington Northern & Santa Fe Railway was working to reopen 
Stampede Pass, it began negotiations to purchase the Washington 
Central Railroad, in order to reestablish the former Northern Pacific 
route connecting the tunnel with Spokane. The Washington Central 
was merged into the BNSF on December 4, 1996. 

Stampede Tunnel WA Cle Elum NP 2,830 3.0% The 1.8 mile long and 2,830 foot high Stampede Tunnel was 
constructed through the Cascade Mountains. Construction began 
in February 1886, and was completed in May 1888.     
 
During the 1980's, many of the nation's railroads were 
experiencing declining shipping volumes, and higher costs. The 
Burlington Northern had three different mainlines between St. Paul 
and the Pacific Coast: the first was the Great Northern route over 
Stevens Pass, the second being the Spokane, Portland & Seattle 
water level line along the Columbia River, and the last being the 
former Northern Pacific Stampede Pass route running through the 
rugged Cascade mountain area. Because of high operating costs, 
the Burlington decided to abandon the Stampede Pass line in 
1983. In 1986, the BN sold the remaining portion of the line 
between Pasco and Cle Elum to the Washington Central Railroad.  
After the Burlington Northern and Santa Fe merged in 1996, it 
became apparent that with improved economic conditions, and 
increased traffic from the merger, the railroad would need to 
reopen Stampede Pass in order to increase its system capacity. 
Regular train service through Stampede Pass was resumed on 
September 5, 1996. At the same time the Burlington Northern & 
Santa Fe Railway was working to reopen Stampede Pass, it began 
negotiations to purchase the Washington Central Railroad, in order 
to reestablish the former Northern Pacific route connecting the 
tunnel with Spokane. The Washington Central was merged into the 
BNSF on December 4, 1996. 

Starkey Hill VA Starkey 
(Roanoke)

N&W 1.6%
Steinway Tunnels NY New York NY&LI 6.0%
Stevens Pass Snowsheds WA Wellington GN 3,350 1.7% Stevens Pass was the first mountain crossing used by the Great 

Northern, before the Cascade Tunnel was opened. The pass 
featured a number of dangerous switcbbacks in order to ascend 
the mountain. The Stevens Pass line and its switchbacks were 
closed on December 20, 1900, after the first Cascade Tunnel was 
opened.  Stevens Pass is located approximately mid way between 
Skykomish and Leavenworth, WA, near U.S. Route 2.  

Stevens Pass switchback 
line

WA Wellington GN 4,027 4.0% The switchback line began at Wellington and ended 10 miles to the 
east at today's Cascade Tunnel. [pp 42, Ref 5]Stevens Pass Tunnel 

approach 1900-1929 
profile (Cascade Tunnel)

WA Wellington GN 2,880 2.2% Stevens Pass (elevation 4,056 ft (1,236 m))  is the former Great 
Northern mainline crossing of the Cascade Mountain range located 
about 80 highway miles east of Seattle. U.S. Highway 2 travels 
over the pass, reaching a maximum elevation of 4,061 feet 
(1,238 m). The BNSF Railway's Cascade Tunnel lies 1,180 feet 
(400 m) below the pass summit. The pass was located by John F. 
Stevens, then the chief engineer of the Great Northern Railroad. 
 
The original line consisted of a 12 mile railroad with eight 
switchbacks and grades of up to 3.5% at the peak of the pass. The 
steam locomotives initially assigned to the pass (2-6-0 Mogul 
locomotives) could pull only two or three cars at at time over the 
tortuous route. It took two hours to traverse the dangerous line. 
During the winter of 1897-98 over 140 feet of snow fell on the 
pass, virtually closing the line for days at a time. The line was 
electrified in July of 1909 and continued until the last electrically 
powered train departed on July 31, `1956. 
 
History 
 
Stevens Pass is named after John Frank Stevens, the first non-
indigenous person to discover it. Native Americans familiar with the 
area knew of the pass, although very little is known about Native 
American routes through the mountains. An old native trail over 
nearby Cady Pass, connecting the North Fork Skykomish River 
and the Wenatchee River, had been known about and used by 
pioneers since the early 19th century.  In 1872 Hubert C. Ward, 
who was exploring the area for the Northern Pacific Railway, heard 
from some Native Americans that there was a low pass at the head 
of Nason Creek, a tributary of the Wenatchee River, which led to 
one of the sources of the Skykomish River. Later, in 1887 Albert 
Bowman Rogers who, like Stevens, was working for the Great 
Northern Railway learned from Native Americans that the 
Skykomish River and Nason Creek had sources close to one 
another but that neither Native Americans nor whites visited the 
Nason Creek area. Neither Ward nor Rogers had time to fully 
explore the area. In 1890 John Stevens conducted a thorough 
survey, located the pass, and determined it to be the best suited 
for a railway crossing of the North Cascades. He wrote that there 
was no indication that the pass was used — there was no sign of 
any trails, blazes, campsites, or old campfires, for at least ten 
miles in either direction and that the area was thickly forested and 
covered with almost impenetrable brush. Steven wrote, "the region 
promised nothing to the prospector, while Indians and Whites 
crossing the mountains used either Snoqualmie on the south or 
the Indian Pass on the north." 
 
Notable avalanches 
 
On February 23, 1910, the two Great Northern Railway trains, the 
"Seattle Express" local passenger train No. 25 and Fast Mail train 
No. 27, were stalled on the tracks at the Cascade Tunnel Station 
on Stevens Pass because of a heavy snow storm and avalanches. 
Then on March 1, six days later, another avalanche pushed both 
trains 150 feet (46 m) down into the Tye River Valley, thus burying 
the train cars in snow and debris. The Wellington Disaster killed 
ninety-six people – thirty-five passengers and sixty-one railroad 
employees – which made the Wellington avalanche one of the 
worst train disasters in United States history. 
 
Over a century later, an avalanche occurred on February 19, 2012 
near Tunnel Creek Canyon Road, killing three of four experienced 
backcountry skiers, including the Stevens Pass Ski Area's 
marketing director; professional skier Elyse Saugstad, who was 
wearing an avalanche airbag backpack, survived after tumbling 
down for more than 2,000 feet (600 m).

Stevens Pass Tunnel 
approach 1929-present 
profile (Chumstick Line) 
(Cascade Tunnel)

WA Wellington GN 2,100 1.6%
Stevens Pass Tunnel#1 WA Wellington GN 3,350 1.7% Stevens Pass was the first mountain crossing used by the Great 

Northern, before the Cascade Tunnel was opened. The pass 
featured a number of dangerous switcbbacks in order to ascend 
the mountain. The Stevens Pass line and its switchbacks were 
closed on December 20, 1900, after the first Cascade Tunnel was 
opened.  Stevens Pass is located approximately mid way between 
Skykomish and Leavenworth, WA, near U.S. Route 2.  

Stoney Creek Bridge BC Golden CP 2.2%
Stoney Creel Bridge BC Field CP 2.2%
Susquehanna Hill (Gulf 
Summit) 

NY Deposit NY&E 1,373 1.0% Gulf Summit, a point about halfway between Deposit, NY and 
Susquehanna, PA, was the highest point on the Erie Railroad. The 
Erie operated a pusher service out of Deposit, in order to assist the 
trains over the summit. Baldwin Locomotive Works built three 
0-8-8-0 Mallet locomotives for the Erie in 1907 and three triplexes 
between 1914 and 1916. Both sets of locomotives were used in 
pusher service on the Erie Railroad's Susquehanna Hill at Deposit, 
NY. The locomotives that operated in this service were serviced in 
the Susquehanna Shops; Susquehanna was chosen as a shop 
location because of its location relative to Gulf Summit, and the 
need to provide helper service on the hill was readily apparent. 
Susquehanna was also about one-third of the way (150 miles) 
between the Erie's original southern terminus at Piermont, NY and 
its northern terminus at Jamestown. Pusher locomotives were 
used until 1963. 

Tacoma Hill WA Tacoma CMStP&
P

3.3%
Taft Tunnel ID Roland CMStP&

P
1.7% Taft Tunnel, also known as the St. Paul Pass Tunnel is 1.8 miles 

long.  Most people will travel from Wallace and park at Pearson, 
overlooking the North Fork of the St. Joe River off Forest Road 
456. You are thereby climbing the 2% grade during the cool of the 
morning. Those wanting the shorter experience (3-4 hours) will 
park at the East Portal, located ~2 miles off I-90 at the Taft Exit off 
i-90 in Montana, 5 miles from Lookout Pass on the Idaho border. 

Tehachacomanche Loop TX Richland Hills AT&SF 4.0%
Tehachapi Pass 
(Tehachapi Loop)

CA Walong SP 4,031 2.5% Although Tehachapi Pass is not classified as a "Horsehoe Curve", 
we have cross-referenced it as such for information purposes.  
Tehachapi Pass is one of the most strategically important passes 
in the United States. Virtually all of the container traffic offloaded at 
Long Beach, and other southern California harbors passes through 
this pass. Hailed as one of the greatest engineering feats of its day 
(ca. 1876) as well as being the world's busiest single-track main, 
the line was built by Southern Pacific Railroad. Arthur De Wint 
Foote worked on it along with chief engineer William Hood.   
 
The railroad line connects Bakersfield in the San Joaquin Valley to 
Mojave in the Antelope Valley and is located halfway between 
Mojave and Tehachapi, CA along Route 58, which connects these 
cities.  The Tehachapi Loop is a 0.73 miles (1.17 km) long 'spiral', 
or helix, on the railroad main line through Tehachapi Pass, in south 
central California. The loop derives its name from the circuitous 
route it takes, in which the track passes over itself, a design which 
lessens the  grade. A train more than 4,000 feet (1.2 km) long 
(about 85 boxcars) will pass over itself going around the loop. 
There are 18 tunnels, and 10 bridges on this section of the line.  It 
is now owned by Union Pacific. BNSF also uses the loop under a 
trackage rights agreement. The area is considered to be one of the 
prime railfan areas in the country with its combination of frequent 
train traffic and spectacular scenery. A railroad museum with many 
historical rail artifacts is located in the small nearby city of 
Tehachapi.

Tehachapi Pass and Loop CA Walong SP 3,793 2.5% Tehachapi Pass is one of the most strategically important passes 
in the United States. Virtually all of the container traffic offloaded at 
Long Beach, and other southern California harbors passes through 
this pass. Hailed as one of the greatest engineering feats of its day 
(ca. 1876) as well as being the world's busiest single-track main, 
the line was built by Southern Pacific Railroad.    
 
Arthur De Wint Foote worked on it along with chief engineer 
William Hood.  The railroad line connects Bakersfield in the San 
Joaquin Valley to Mojave in the Antelope Valley and is located 
halfway between Mojave and Tehachapi, CA along Route 58, 
which connects these cities.  The Tehachapi Loop is a 0.73 miles 
(1.17 km) long 'spiral', or helix, on the railroad main line through 
Tehachapi Pass, in south central California. The loop derives its 
name from the circuitous route it takes, in which the track passes 
over itself, a design which lessens the  grade. A train more than 
4,000 feet (1.2 km) long (about 85 boxcars) will pass over itself 
going around the loop. There are 18 tunnels, and 10 bridges on 
this section of the line.  It is now owned by Union Pacific. BNSF 
also uses the loop under a trackage rights agreement. The area is 
considered to be one of the prime railfan areas in the country with 
its combination of frequent train traffic and spectacular scenery. A 
railroad museum with many historical rail artifacts is located in the 
small nearby city of Tehachapi.

Tennessee Pass CO Minturn D&RG 10,221 3.0% Tennessee Pass traverses the continental divide north of Leadville 
in a gap between the northern end of the Sawatch Range to the 
west and the northern end of the Mosquito Range to the east. It 
connects the headwaters of the Arkansas River to the south with 
the upper valley of the Eagle River (in the watershed of the 
Colorado River) to the north. The pass is traversed by U.S. 
Highway 24, allowing access between Leadville and Interstate 70 
in the Eagle Valley. The pass has a gentle approach on both sides 
with few steep gradients and no major hairpin curves. The summit 
of the pass is nearly level.   The Denver and Rio Grande Western 
Railroad constructed a narrow gauge railroad over Tennessee 
Pass in 1881 as part of their extension to the Aspen area to beat 
the Colorado Midland Standard Gauge route to the rich mining 
area. In 1890, a new standard gauge line was built from Pueblo, to 
Grand Junction, and jointly with the Colorado Midland Railway, a 
tunnel was constructed about 200 ft (60 m) below the summit. In 
1945, the old Tennessee Pass Tunnel was replaced by a newer 
tunnel. In recent times, the Rio Grande's Tennessee Pass line was 
the highest mainline railroad mountain pass in the United States. 
The line, now owned by the Union Pacific Railroad, is currently 
embargoed (the tracks are out of service but still in place).  Once 
the Moffat Tunnel and Dotsero Cutoff were constructed the 
Tennessee Pass subdivision became a secondary route. The 
Moffat Tunnel route had a maximum grade of 2%. The west side of 
the Tennessee Pass route has grades up to 3%. However, the east 
side of the Tennessee Pass has a maximum grade of only 1.4%.  
When the Rio Grande merged into the Southern Pacific Railroad in 
1988 the Tennessee Pass route once again became the preferred 
Trans-Continental route. The Southern Pacific now had a central 
route from California through to Kansas via Donner Pass, 
Tennessee Pass and trackage rights on the former MoPac route 
from Pueblo, Colorado into Kansas. The Moffat Tunnel route was 
still kept in use.  In 1996, the Union Pacific Railroad bought the 
Southern Pacific. The Union Pacific preferred other routes for 
routing its traffic. The last train went over the Tennessee Pass in 
1997. Soon after Union Pacific ran this last train, they applied to 
the STB for permission to abandon the line. They pulled that 
application to head off the risk of being forced to sell it to another 
competitor  Currently the line is not of much use to the UP as the 
former Mopac line to Pueblo, Colorado has been partially 
abandoned so trains would have to travel from Denver, Colorado 
down to Pueblo, Colorado before they can head west, making the 
route seem to be more of use to BNSF. However, it must also be 
taken into account that the Moffat Tunnel can only handle around 
25 trains a day and has been operating at near capacity with 
increased coal traffic, which could turn the Tennessee Pass tracks 
into a supplementary route. In 2007, Union Pacific ran a ballast 
train onto the disused section of the line near Avon, Colorado but 
apart from the odd hi-rail inspections of parts of the line there is no 
sign of a re-opening of the Tennessee Pass line as a through 
route.

Tennessee Pass CO Minturn D&RG 10,223 3.0% The Denver & Rio Grande Railroad, and its successor, the Denver 
& Rio Grande Western, operated the largest network of narrow 
gauge railroads in North America. At the peak, the railroad 
operated over 2,200 miles of narrow gauge line in the 1880's. In 
later years, it operated the highest mainline rail line in the United 
States, over the 10,240 feet (3,120 m) Tennessee Pass in 
Colorado.  
 
Beginning the late 1880's, the railroad began a program of 
converting its rails to standard gauge, and by 1912, just 787 miles 
of narrow gauge line remained.   
 
The Denver & Rio Grande Railway was built as a narrow gauge 
line, with the objective of building a line from Denver to El Paso, 
TX. The line reached El Moro (Trinidad) and La Veta in 1876, 
where construction ended. On December 13, 1878, the line came 
under the control of the AT&SF Ry, via a lease arrangement, 
following the failure of the line to pay interest on its debt in 1877.  
 
In 1882, the line was leased to the Denver & Rio Grande Western 
and was then reorganized as the Denver & Rio Grande Western 
Railroad Company in 1920. The new company merged the 
properties of the D&RG and the Rio Grande Western (RGW) into a 
single railroad, thus providing a continuous line from Denver to 
Salt Lake City.  The Rio Grande's Monarch branch used a 
switchback to gain altitude. 
 
The Rio Grande served mainly as a transcontinental bridge line 
between Denver, and Salt Lake City, Utah. The Rio Grande was 
also a major origin of coal and mineral traffic in Colorado and Utah. 
 
The original narrow gauge transcontinental route began in Denver 
and ran south to Pueblo, then west through the Royal Gorge and 
the Rocky Mountains to Salida. Salida soon became an important 
junction point and repair facility on the railroad. Continuing west, 
the narrow gauge line ran through the Black Canyon of the 
Gunnison, Montrose, Grand Junction, and on into Utah eventually 
reaching Salt Lake City. (for a detailed map of this route, see http://
alabamamaps.ua.edu/historicalmaps/railroads/
Denver%20and%20Rio%20Grande%20RR.htm).  
 
After the Rio Grande was converted to standard gauge, the narrow 
gauge line between Salida, Gunnison, Montrose and Grand 
Junction was gradually abandoned, after the Rio Grande built is 
standard gauge line from Denver-Pueblo-Salida-Tennessee Pass-
and Grand Junction. 
 
History 
 
The Denver & Rio Grande Railway (D&RG) was incorporated on 
October 27, 1870 by General William Jackson Palmer and a board 
of four directors. It was originally announced that the new 3 ft. 
(railroad would be constructed south from Denver and travel an 
estimated 875 miles (1,408 km) south to El Paso via Pueblo, 
westward along the Arkansas River, and continue southward 
through the San Luis Valley of Colorado toward the Rio Grande.  
 
Closely assisted by his friend and new business partner Dr. 
William Bell, Palmer's new "Baby Road" laid the first rails out of 
Denver on July 28, 1871. The railroad was built as a Narrow gauge 
line largely because of the prevailing “Narrow gauge fever” that 
gripped this country – narrow gauge lines were at the zenith of 
their operation in 1870. Narrow gauge lines also made sense 
because of the dramatically lower cost: locomotives and cars cost 
half as much, or less, than a comparable standard gauge 
locomotive or car.  
Palmer was duly impressed when he visited the Ffestiniog Railway 
in Wales, England. This little line peaked his interest in the narrow 
gauge concept, which would prove to be advantageous while 
conquering the mountainous regions of the Southwest. Eventually 
the route of the D&RG would be amended (including a plan to 
continue south from Pueblo over Raton Pass) and added to as 
new opportunities and competition challenged the railroad's 
expanding goals. 
 
Feverish, competitive construction plans provoked the 1877–1880 
war over right of way with the Atchison, Topeka and Santa Fe 
Railway. Both rivals hired gunslingers and bought politicians while 
courts intervened to bring settlement to the disagreements. In 
March 1880, a Boston Court granted the AT&SF the rights to Raton 
Pass, while the D&RG paid an exorbitant $1.4 million for the 
trackage extending through the Arkansas River's Royal Gorge. The 
D&RG, however, needed this route to provide quick access to the 
booming mining district of Leadville, Colorado. The "Treaty of 
Boston gave the Rio Grande what it needed: the conquering of 
new mining settlements to the west and the future opportunity to 
expand into Utah. 
 
By late 1880 William Bell had begun to organize railway 
construction in Utah that would become the Palmer controlled 
Denver & Rio Grande Western Railway in mid-1881. The intention 
of the D&RGW (aka the "Western") was to work eastward from 
Provo to an eventual link with westward bound D&RG in Colorado. 
This physical connection was realized near Green River, Utah on 
March 30, 1883, and by May of that year the D&RG formally 
leased its Utah subsidiary as previously planned. By mid-1883, 
financial difficulties due to aggressive growth and expenditures led 
to a shake up among the D&RG board of directors, and General 
Palmer resigned as president of the D&RG in August 1883, while 
retaining that position with the Western. Frederick Lovejoy would 
soon fill Palmer's vacated seat on the D&RG, the first in a 
succession of post Palmer presidents that would attempt to direct 
the railroad through future struggles and successes. Following 
bitter conflict with the Rio Grande Western during lease 
disagreements and continued financial struggles, the D&RG went 
into receivership in July 1884 with court appointed receiver William 
S. Jackson in control. Eventual foreclosure and sale of the original 
Denver & Rio Grande Railway resulted within two years and the 
new Denver & Rio Grande Railroad took formal control of the 
property and holdings on July 14, 1886 with Jackson appointed as 
president. General Palmer would continue as president of the Utah 
line until retirement (due to company re-organization) in 1901. 
 
Royal Gorge Route 1874-1890 
 
The Royal Gorge Route was the Rio Grande’s first attempt at 
constructing a transcontinental narrow gauge railroad, linking 
Denver with Salt Lake City via Pueblo. 
 
The D&RG built west from Pueblo reaching Cañon City in 1874. 
The line through the Royal Gorge reached Salida on May 20, 1880 
and was pushed to Leadville later that same year. From Salida, the 
D&RG pushed west over the Continental Divide at the 10,845 feet 
(3,306 m) Marshall Pass and reached Gunnison on August 6, 
1881. From Gunnison the line entered the Black Canyon of the 
Gunnison River passing the famous Curecanti Needle seen in their 
famous Scenic Line of the World Herald. The tracks left the 
increasingly difficult canyon at Cimmaron and passed over Cerro 
Summit, reaching Montrose on September 8, 1882. From 
Montrose, a line was laid north through Delta, reaching Grand 
Junction in March 1883, which completed a narrow gauge 
transcontinental link with the Rio Grande Western Railway to Salt 
Lake City, Utah. 
 
Tennessee Pass 1887-1890  
 
The Rio Grande built its second mainline over the 10, 240 foot high 
Tennessee Pass in 1887 in an attempt to reach the mining areas 
around Aspen, Colorado before its rival railroad in the area, the 
Colorado Midland, could complete its line. Although built as a 
narrow gauge line, it was converted to standard gauge in 1890, 
becoming the Rio Grande’s mainline between Denver-Pueblo-
Salida-Tennessee Pass-Grand Junction. 
 
The D&RG built a line through Glenwood Canyon to Glenwood 
Springs, reaching Aspen in October 1887. The D&RG then joined 
with the Colorado Midland to build a line from Glenwood Springs 
connecting with D&RG at Grand Junction. Originally considered a 
secondary branch route to Grand Junction, the entire route from 
Leadville to Grand Junction was upgraded to standard gauge in 
1890, and the original narrow gauge route via Marshall Pass 
became a secondary route. 
 
The line from Pueblo to Leadville was upgraded in 1887 to three 
rails to accommodate both narrow gauge and standard gauge 
operation. 
 
Narrow gauge branch lines were constructed to Crested Butte, 
Lake City, Ouray and Somerset. 
 
The route over Tennessee Pass was known for steep grades, and 
it wasn't uncommon to see trains with midtrain and rear-end 
helpers. In 1997, a year after the D&RGW/SP merger with Union 
Pacific, the UP closed the line. Although it has been out of service 
for nearly 2 decades, the rails are still in usable condition, though 
many of the signals have been ravaged by time and vandals. In 
2011, under a federal Beautification Grant, the railroad's overhead 
signal pole lines were removed, for scrap by a private contractor. 
In 1998, Union Pacific sold 12 miles (19 km) of the route's track 
through the Royal Gorge in an effort to preserve the scenic route. 
Two new corporations, the Canon City & Royal Gorge Railroad 
(CC&RG) and Rock & Rail, Inc. (R&R), joined together to form 
Royal Gorge Express, LLC (RGX) to purchase the line. Passenger 
service on the new Royal Gorge Route Railroad began in May 
1999. The Royal Gorge Route Railroad operates trains on their 12-
miles of track through the Royal Gorge year-round, from Canon 
City to Parkdale. The Railroad is a heritage railway. Apart from this 
stretch of track, and the periodic Hi-Rail inspections between 
Parkdale and Dotsero, the Tennessee Pass subdivision has been 
out of service. 
 
San Juan Extension 1877-1882 
 
The San Juan Extension was built as an extension of the narrow 
gauge line from Walsenburg, CO to Alamosa, Durango, and 
Silverton during the period from 1877-1882.  
 
The D&RG also pushed west from Walsenburg, Colorado over La 
Veta Pass (now "Old La Veta Pass") by 1877. At the time the 
'Uptop' depot on Veta Pass, rising over 9,500 feet (2,900 m) in 
elevation, boasted the highest elevation for a narrow gauge 
railroad. The railroad reached Alamosa by 1878. From Alamosa, a 
line was pushed south through Antonito eventually reaching Santa 
Fe, New Mexico (the Chili Line) and west as far as Creede, 
Colorado. A line containing one of the longest tangent tracks in 
U.S. railroading (52.82 miles or 85 kilometres) also linked Alamosa 
with Salida to the north. From Antonito a line was built over 10,015 
feet (3,053 m) Cumbres Pass, along the Colorado-New Mexico 
border, reaching Durango, Colorado in August 1881 and continuing 
north to the rich mining areas around Silverton in July 1882. A line 
was also constructed in 1902 as a standard gauge line, perhaps in 
anticipation of possible standard gauging of the entire line, south 
from Durango, Colorado to Farmington, New Mexico. Originally 
hauling mainly agricultural products and serving as a deterrent to 
the Santa Fe building up from the south, the line was converted to 
narrow gauge in 1923, and later delivered pipe and other 
construction materials to the local oil and natural gas industry into 
the 1960s. 
 
Portions of the Alamosa-Durango Line survive to this day. The 
Walsenburg-Alamosa-Antonito line survives as the standard gauge 
San Luis and Rio Grande Railroad, with passenger excursion 
trains service provided by the Rio Grande Scenic Railroad. Two 
narrow gauge segments survive as steam railroads, the Antonito-
Chama line as the Cumbres and Toltec Scenic Railroad and 
Durango-Silverton as the Durango and Silverton Narrow Gauge 
Railroad. 

Tennessee Pass CO Salida D&RG 10,200 3.5% The 182 mile Tennessee Pass route ran from Pueblo, Canon City, 
Parkdale, Salida, Nathrop, Buena Vista (junction with the Colorado 
Midland), Princeton, Tennessee Pass Tunnel, Pando, and Minturn, 
and continued to Grand Junction. It was the highest elevation 
standard gauge railroad mountain pass in North America. The line 
is generally considered to begin in Salida, however.  A much 
photographed passenger station was located at the top of 
Tennessee Pass, just before the line entered a tunnel to cross the 
Pass itself.    Prior to its construction, the Denver and Rio Grande 
relied on the narrow gauge Marshall Pass Line to connect Denver 
with Grand Junction. That line began in Pueblo, running to Canon 
City, Salida, Malta, Red Cliff, and Glenwood Springs.         
Tennessee Pass was located between Malta (just west and south 
of Leadville) and Red Cliff, just north of Leadville. A branch at 
Malta allowed access to Leadville, Fremont Pass, and Dillon, 
although not via Tennessee Pass itself. After the Tennessee Pass 
line from Salida to Leadville and New Castle was standard gauged 
in 1890, the importance of Marshall Pass became secondary to the 
D&RG, and Tennessee Pass became the mainline of the Rio 
Grande railroad between Denver and Grand Junction, CO.  The 
Tennessee Pass line provided a more direct, lower elevation 
standard gauge crossing of the Rocky Mountains than was 
available at the time.    The Denver & Rio Grande Railroad initially 
constructed its narrow gauge line over Tennessee Pass in 1881. 
After crossing Tennessee Pass, the line continued to Grand 
Junction, CO, and this entire line (Salida-Grand Junction) became 
known as the Tennesse Pass line. In later years, after the Moffat 
Tunnel was opened, and the D&RGW acquired the Denver & Salt 
Lake (which owned the Moffat Tunnel), the principal mainline of the 
Rio Grande became the Denver to Grand Junction line, which 
included the portion from Dotsero, CO to Grand Junction that had 
previously been part of the Tennessee Pass line. Dotsero was the 
western end of the Dotsero Cut-Off, which connected the existing 
Tennessee Pass line with the former D&SL line at Orestod 
(Dotsero spelled backward). Dotsero got its name from the 
surveyor, who marked the beginning of the cutoff on his map as 
Dot-zero.  The narrow gauge line was upgraded, and converted to 
standard guage in 1889.   As part of this project, the Rio Grande 
bored a tunnel through the summit of Tennessee Pass. Although 
the new line and tunnel eliminated many of the steep grades of the 
former narrow gauge line, it was still a difficult line to operate, with 
grades exceeding 3% in some locations. It was also the highest 
mainline railroad mountain pass in the United States. Because of 
these reasons, when the Union Pacific acquired the Rio Grande in 
1996, it closed the historic line the next year.

Tennessee Pass CO Salida D&RG 10,500 3.5% The Tennessee Pass line provided a more direct, lower level 
standard gauge crossing of the Rocky Mountains than was 
available at the time. Prior to its construction, the Denver and Rio 
Grande relied on the narrow gauge Marshall Pass Line via 
Gunnison connect Denver with Grand Junction. The 182 mile 
Tennessee Pass line began in Pueblo, running to Canon City, 
Salida, Malta, Red Cliff, and Glenwood Springs. Tennessee Pass 
was located between Malta (just west and south of Leadville) and 
Red Cliff. A branch at Malta allowed access to Leadville, Fremont 
Pass, and Dillon, although not via Tennessee Pass itself.    
 
The first Tennessee Pass line was built as a narrow gauge line that 
ran over the top of the pass in 1881. The line was then converted 
to standard gauge, and a tunnel was constructed to lower the 
grade in 1890. In 1890, a new standard gauge line was built from 
Pueblo, to Grand Junction, and jointly with the Colorado Midland 
Railway, a tunnel was constructed about 200 ft (61 m) below the 
summit. In 1945, the old Tennessee Pass Tunnel was replaced by 
a newer tunnel. In recent times, the Rio Grande's Tennessee Pass 
line was the highest active mainline railroad mountain pass in the 
United States. The line, now owned by the Union Pacific Railroad, 
is currently embargoed (the tracks are out of service but still in 
place). 
 
Although the new line and tunnel eliminated many of the steep 
grades of the former narrow gauge line, it was still a difficult line to 
operate, with eastbound grades of 3.5% from Minturn to the 
summit. It was also the highest mainline railroad mountain pass in 
the United States.    
 
After the Tennessee Pass line from Salida to Leadville and New 
Castle was standard gauged the importance of Marshall Pass 
became secondary to the D&RG.    
 
A much photographed passenger station was located at the top of 
Tennessee Pass, just before the line entered a tunnel to cross the 
Pass itself.     
 
The pass was known for its spectacular scenery, as trains passed 
the Eagle River Canyon. Long before the opening of the Moffat 
tunnel and the arrival of the California Zephyr, the Rio Grande's 
principal passenger train, the Scenic Limited, travelled through the 
spectacular scenery along the Royal Gorge, and over Tennessee 
Pass, and along Eagle River Canyon.    
 
The Royal Gorge was the last passenger train to use Tennessee 
Pass, being discontinued between Salida and Grand Junction on 
December 6, 1964.  When the Union Pacific acquired the Rio 
Grande in 1996, it closed the historic line because of the steep 
grades and other operating problems. The last revenue train to use 
Tennessee Pass operated on August 23, 1997.  The pass reached 
an elevation of 10,500 feet. 

Tennessee Ridge TN Erin L&N 2.0%
Thayer North Subdivision MO Thayer BNSF 1.5% The Thayer North Subdivision extends from Thayer to Springfield, 

MO.Tintic Branch UT Springville D&RG 4.0% The branch was built in 1891 to connect the railroad's mainline in 
Springville, Utah, to the Tintic Mining District around Eureka, Utah. 
The branch was pulled up in summer 2016. [1]

Toledo Branch Summit 
approach

OR Nashville SP 2.6%
Tracy City Branch TN Tracy City NC&StL 3.0% The Tracy City Branch served both the University of the South at 

Sewanee and the large summer resort at Monteagle. The line had 
grades of nearly 3 percent and curves of more than 17 degrees. 
Little wonder the regular riders on the branch labeled their train the 
"mountain goat." The line was abandoned May 1, 1985.
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Trout Creek Pass CO Hartsel DSP&P 9,346 5.0% Trout Creek Pass is located on US24/285, 15 miles east of Buena 
Vista. The pass was traversed by the Denver, South Park and 
Pacific Railroad in 1879,

Usui Pass Karuizawa 
Station, 
Nagano 
Prefecture

EJ 6.7%
Ute Pass CO Divide CM 9,165 4.0% Ute Pass  is located in central Colorado along US Highway 24, 

between the city of Manitou  Springs to  the east, and the town of 
Florissant to the west.  Ute  Pass skirts the north side of Pikes 
Peak and climbs 3,000 Ft. to its summit at the town of Divide,  
which is 9,165 Ft. above sea level. 

Vendome Loop MT Butte CMStP&
P

2.0%
Verrugas Viaduct Verrugas 5,850 4.0% Verrugas in approximately 40 miles east, northeast of Lima, in the 

mountains. 
 
The Verrugas Viaduct was built as part of a 136 mile railroad 
connecting Callao (main port of Peru) and Lima (the Capital about 
7.5 miles away) with Oroya (a small town close to the mining 
district of Cerro de Pasco). The bridge crossed a 525 ft wide gorge 
at a height of about 252 feet aove the gorge.  The railroad was 
informally known as the Oroya Railroad. The railroad had grades 
of up to 4%.

Vidalia-Natchez Ferry LA Vidalia MP 4.0% This was the last train ferry crossing the Mississippi River. At 
Vidalia, the steam tugs and transfer barges of the Natchez & 
Louisiana Transfer Co. (a subsidiary of the Missouri Pacific) ferried 
the cars across the river and handed them over to another MP 
family member, the Natchez & Southern Ry. The N&S carried the 
cars from the river's edge up a 4 percent grade and two 
switchbacks to the top of the bluffs and its connection with the 
Natchez Route's easternmost partner, the Mississippi Central. The 
Natchez & Louisiana Transfer also transferred cars of the 
Louisiana & Arkansas Railroad at Shreveport to Vidalia.   (from 
http://oldrrs.blogspot.com/2011/06/river-rail-ferries-smoke-on-
water.html)

Vincent Grade CA Palmdale SP 2.3%
Wahsatch Station 
(Wasatch Station)

UT Wahsatch UP 6,800 1.1% Evanston was the Union Pacific's primary locomotive repair and 
shop location west of Omaha. There were also a number of helper 
engines located here to assist trains over the Wasatch Range of 
mountains that separated Evanston from the Union Pacific's 
terminus at Ogden, UT.  [3] Mount Nebo, a triple peak rising above 
Nephi, at the southern end of the range, is the highest peak of the 
Wasatch Range at 11,928 feet. The Wasatch Range is about 25 
miles west of Evanston. The Union Pacific's route ran through 
Echo Canyon and Weber Canyon, on the way through the 
Wasatch Range to Ogden. [1]

Wakarusa Hill KS Reading AT&SF 1.0%
Wallace Branch ID Wallace NP 4.0% The Northern Pacific line that ran between St. Regis, MT and 

Wallace, ID through Lookout Pass had 4% grades on both sides of 
the state line. The Wallace branch originated in Missoula , MT.

Wasatch Grade MP 985.1 UT Uintah UP 1.1%
Washington Hill MA Chester WRRMA 1.7% Chester, MA is near the summit of Washington Hill. The route 

across the Berkshire Mountains was surveyed by George 
Washington Whistler. The original survey, done in 1833, remains 
almost unchanged.

Webstone Grade CA Auberry SJ&E 5.3% The stations on this line were as follows: Indian Mission, Hutchens, 
Lerona, Hairpin, Webstone, White Pine, Stevenson Creek, Dawn, 
Feeney, West Portal, Shaver Crossing;  To get to Auberry, take 
Highway 168 east from Fresno all the way to Shaver Lake. 
Continue to the north end of the lake where the Big Creek Road 
takes off on your left.This road is now named Old Huntington. 
Continue on this paved road for 3 miles. The Railroad Grade will 
be on your left and a U.S. Forest Service sign will have a large 8 
on it and Auberry 25 miles. 

White Pass YT White Pass WP&Y 2,885 3.9% White Pass Summit is located on the border between the United 
States and Canada.Wills Canyon Switcback NM Cloudcroft 

(Russia)
SWLC 4.0% A spectacular series of switchbacks dropped the line down into 

Wills Canyon from the high line between Willie White and Hubbell 
Canyons (Figure 22). At some time in the late 1920s,   The 
Southwestern Lumber Company decided to use switchbacks in a 
descending series to drop its tracks down into Wills Canyon. This 
arrangement accomplished the job with a couple of miles of 
steeply graded track hung on the canyon side. A sawmill with 
sidings was installed about a mile below the switchbacks. The line 
continued further down Wills Canyon for about four miles with 
short spurs going up several side canyons (The Timberman 1930; 
Rasmussen n.d.).

Wills Canyon Switcback 
#2

NM Cloudcroft 
(Russia)

SWLC 4.0% A second rail line from the Wills Canyon sawmill climbed the south 
side of the canyon. Using a gradient exceeding four percent the 
line wound along the ridge, looped up Bear Canyon and finally 
ended up overlooking Hay Canyon. From this point the line 
descended six well-engineered switchbacks to reach the floor of 
the canyon (Figure 23 and 24). A small camp was set up on an 
open spot about halfway down the slope. From the foot of the 
switchbacks, the tracks extended both up and down the canyon, 
covering about a three mile stretch.


