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Mountain Passes are the arteries of commerce: without them, the economic growth of the surrounding area, and of the railroad itself would slow or become 
stagnant...in some cases the very economic lifeblood of the surrounding area or railroad depended on the completion of these engineering and construction 
achievements. See end of list for other countries
RR Location Name Elev (ft) Grade Comments
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AC&W NC Aberdeen Sandhill Grade 2.8%
ALGP PA Hollidaysburg Allegheny Portage 

Railroad (Allegheny 
Ridge)

2,526 Hollidaysburg vertical ascent=1,399 ft. + 1127 ft 
elevation at Holidaysburg = 2,526 ft elevation at Summit ARGC CO Silver Plume Mt. McClellan 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.

ARR AK Denali Park Broad Pass MP 304 2,363
ARR AK Riverhead Broad Pass MP 304 2,363
ARR AK Seward Bartlett Glacier MP 48.2 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.

AT&SF CA Cajon Cajon Pass and 
Sullivan's Curve

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.

AT&SF CA San Diego Miramar Hill 2.3% Miramar Hill was the steepest compensated grade on 
the Santa Fe between Chicago to San DiegoAT&SF IL Chillicothe Edelstein Hill Almost 4 miles outside of town the AT&SF (now BNSF) 
Railway operates one of the most notable civil 
engineering points on the Chillicothe Subdivision. 
Edelstein Hill is one of the steepest climbs on the 
railway system and attracts many train watchers to see 
trains pulling inter-modal trains up the hill.

AT&SF KS Moline Flint Hills Grade Moline Kansas at the south end of the Howard Branch 
was a busy little railroad town on the Southern Kansas 
Division's second district. The Santa Fe built a depot, 
and 2 stall enginehouse here.  Moline was an important 
Helper terminal, assisting trains up Flint Hills Grade to 
Grand Summit.

AT&SF KS Reading Wakarusa Hill 1.0%
AT&SF NM Glorieta Glorieta Pass 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. 

AT&SF NM Mountainair Abo Pass 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

AT&SF NM Raton Raton Pass 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%.

AT&SF NM Socorro County Abo Canyon/Abo Pass 
(Belen Cutoff)

5,771
AT&SF NM Thoreau Campbell Pass 7,244 Amtrak's Southwest Chief crosses this pass.
AT&SF TX Richland Hills Tehachacomanche Loop 4.0%
B&A NY Hinsdale Washington Hill grade
B&O MD Altamont Seventeen Mile Grade 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.

B&O PA Hyndman Sand Patch Grade 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.

B&O Wv Austen Newburg Grade 2.2%
B&O WV Rowlesburg Cheat River Grade 2.5%
BCOLR Canada BC Squamish Cheakamus Canyon 2.2%
BERN Switzerland Poschiavo 

(Bernina Pass)
Bernina Pass 7,392 The Bernina Pass (el. 2328 m.) (Italian: Passo del 

Bernina) is a high mountain pass in the Bernina Range 
of the Alps, in the canton of Graubünden (Grisons) in 
eastern Switzerland. It is located about half way 
between St. Moriz, Switzerland and Tirano, Italy(on the 
Italian border) and just east of Lake Lago Bianco, and 
12 miles north of Poschiavo, Switzerland.  The Pass 
connects the famous resort town of St. Moritz in the 
Engadin valley with the Italian-speaking Val Poschiavo, 
which ends in the Italian town of Tirano in Valtellina. The 
pass lies a few kilometres east of Piz Bernina. A lower 
pass is located west of the Bernina Pass, at 2,253 
metres.  The Bernina railway is a single track 1,000 mm 
(3 ft 3 3⁄8 in) metre gauge railway line forming part of 
the Rhaetian Railway (RhB). It links the spa resort of St. 
Moritz, in the Canton of Graubünden, Switzerland, with 
the town of Tirano, in the Province of Sondrio, Italy, via 
the Bernina Pass. Reaching a height of 2,253 metres 
(7,392 ft) above sea level, it is the highest railway 
crossing in Europe. It also ranks as the highest 
adhesion railway of the continent, and - with inclines of 
up to 7% - as one of the steepest adhesion railways in 
the world. 

BHSR MT Toluca Pryor Gap 4,300 In 1899, the Big Horn Southern built another line, 
connecting Toluca with Cody, Wyoming.  The line 
started in Toluca, Montana (along the old Hardin Road), 
then proceeded west to Coburn, then south towards the 
Pryors and the Big Horn Basin, making stops at Morin, 
Keiser, Pryor, Chicopee, Oswald, Crockett, Bowler, 
Scribner, Frannie, Mantua, Garland, Powell, Ralston, 
McCormick, Corbett, and Cody. Northeast of Pryor Gap, 
considerable difficulty was experienced in locating a 
suitable grade. Finally, a fairly steep grade of sixty-six 
feet per mile was surveyed and built from south of Pryor 
to the top of the Gap. After leaving the Gap, the road 
was built down Sage Creek in Montana to present 
Frannie, Wyoming, then south and west to Cody, 
Wyoming. Construction of the grade on the northern end 
of the line began in May 1900.    The 128-mile route had 
been constructed over a very steep grade, and trains 
could only average about 20 miles per hour over the 
line. A 300 yard long tunnel was cut at Pryor Gap in 
order to complete the line. The roadbed had several 
sharp curves, and as a result it took over 7-1/2 hours to 
travel across the route. The line was abandoned on April 
11, 1911, without notice.  

BNSF CA Hercules Franklin Canyon  
BNSF MO Thayer Thayer North Subdivision 1.5% The Thayer North Subdivision extends from Thayer to 

Springfield, MO.BNSF WA Everett Boeing aircraft plant lead 
(from the mainline)

5.6%  
C&IM IL Oakford 

(Hilltop)
Hilltop Helper District Hilltop was once a helper district for the Chicago & 

Illinois Midland Railroad.   Oakford is 33 miles northwest 
of Springfield, IL. Hilltop is 7 miles northwest of Oakford. 

C&NW IL Peoria Radnor Hill
C&NW MN Lewiston Lewsiton Hill 1.7% Lewiston is 15 miles west of Winona.
C&O KY Olive Hill 

(Corey Hill)
Corey Hill Grade 2.7% Corey Hill is just east of Olve Hill, KY.

C&TS CO Cumbres Cumbres Pass 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.

CA&CO CA Bodie 
(Bridgeport)

Mt. Montgomery Pass 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. 
 

CA&CO CA Keeler Montgomery Pass 7,100 2.8%
CA&CO NV Mt. 

Montgomery
Mt. Montgomery Pass 7,138 3.0% Mt. Montgomery is 59 miles south of Beatty, NV.

CB&Q IA Burlington West Burlington Hill
CB&Q IA Chariton Chariton Hill Chariton is about 50 miles west of Ottumwa, IA.
CB&Q IA Ottumwa Ottumwa - Creston Grade
CB&Q IA Ottumwa Ottumwa Hill
CB&Q IA Red Oak Red Oak Hill Red Oak is about half way between Pacific Junction, IA 

(at the Missouri River) and Creston, IA.CB&Q IL Browning Browning Hill
CB&Q IL Buda Buda Hill
CB&Q IL Quincy Quincy Hill
CB&Q NE Angora Angora Hill Helpers were required on northbound trains ascending 

Angora Hill.CB&Q NE Crawford Crawford Hill 2.2%
CB&Q SD Deadwood High Line 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.

CB&Q SD Dumont High Line 6,155 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.

CB&Q WY Parkman Parkman Hill 1.2%
CC&L OH Cincinnati Cheviot Hill 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 ..."

CC&O NC Altapass 
(Spruce Pine)

Altapass Loops and Tunnel 
(Clinchfield Loops)

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. 

CC&O NC Altapass 
(Spruce Pine)

Clinchfield Route 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.

CENTOV Italy Masera Domodossola-Locarno 
Railway

6.0%
CHP Mexico Creel Copper Canyon 8,000 2.5%
CM CO Divide Ute Pass 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. 

CM CO Leadville Hagerman Pass (High 
Line)

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. 
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CMStP&P ID Avery St. Joe River Canyon
CMStP&P ID Avery St. Paul Pass 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. 

CMStP&P MI Hancock Quincy Hill 3.0%
CMStP&P MT Penfield Pipestone Pass 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.

CMStP&P MT Three Forks Sixteen Mile Canyon Sixteen Mile Creek, a tributary of the Missouri River, is 
69 miles (111 km) long, in western Montana in the 
United States. If forms at the confluence of the Middle 
and South forks of Sixteen Mile Creek approximately 6 
miles (9.7 km) east of Maudlow. The canyon through 
which it travels is known as "Sixteen Mile Canyon." The 
abandoned grade of the Chicago, Milwaukee, St. Paul 
and Pacific Railroad ("the Milwaukee Road") parallels 
the creek through the canyon; the Milwaukee Road 
called Sixteen Mile Canyon "Montana Canyon" in its 
promotional material. 
 
Sixteen Mile Creek rises in the Lewis and Clark National 
Forest in the Crazy Mountains in southeastern Meagher 
County. It flows generally west, south of the Big Belt 
Mountains, and southwest, past Maudlow and joins the 
Missouri 6 mi (9 km) southeast of Toston, at the site of 
the ghost town of Lombard. 
Sixteen-Mile Creek is one of the more historically 
important areas in Montana. Its name derives from the 
fact that it enters the Missouri River 16 miles 
downstream from Three Forks, Montana. The rail bed of 
the original Montana Railroad runs through this creek 
canyon, which includes some really outstanding 
scenery. The Milwaukee Road abandoned this line in 
1980.

CMStP&P WA Bolyston 
(Kittitas)

Saddle Mountain Pass 2,460 2.2% Saddle Mountain Pass is located 10 miles east of 
Kittitas, WA, at Bolyston (alternate spelling=Boylston).CMStP&P WA Cedar Falls Cascade Line 1.7%

CMStP&P WA Hyak Snoqualmie Pass & 
Tunnel

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%.

CMStP&P WA Tacoma Tacoma Hill 3.3%
COAL&I WV Huttonsville Cheat Mountain Grade 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)/

CP Canada AB Frank Crowsnest Pass 4,455 The 4,455 ft high Crowsnest Pass was built to complete 
the construction of the Canadia Pacific railroad line 
between Lethbridge, Alberta and Nelson, British 
Columbia. The pass is the lowest elevation pass in 
Canada, south of Yellowhead Pass. This line was 
abandoned in 1970, and is now part of the Trans-
Canada Trail.  It is located 84 miles west of Lethbridge, 
Alberta on Route 3.  The Canadian Pacific Railway built 
the Crowsnest Route line from Lethbridge, Alberta, to 
Kootenay Landing, British Columbia through the 
Crowsnest Pass between 1897 and 1898. This line was 
built primarily to access mineral-rich southeastern BC 
via an all-Canadian rail route, and to assert Canadian 
(and CPR) sovereignty in an area that U.S. railroads 
were beginning to build into. It also opened up coal 
deposits in the Elk River valley which were important to 
mineral smelting operations and assisted the CPR in its 
conversion of locomotives from wood to coal. The CPR 
sought and received construction funding from the 
federal government, partially in exchange for a freight 
subsidy on prairie farm exports and equipment imports 
which came to be called the "Crow's Nest Pass 
Agreement".  
 
The actual pass itself is less than 2 miles long.

CP Canada AB Jasper Kicking Horse Pass 
(current line)

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.

CP Canada AB Jasper Kicking Horse Pass Big 
Hill line

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. 

CP Canada BC Fraine Connaught Pass
CP Canada BC Golden Rogers Pass 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. 
 

CP Canada BC Hope Coquihalla Pass The 4,081 ft high Coquihalla Pass was previously used 
as the southern mainline of the Canadian Pacific 
Railway (Kettle Valley Railway). Parts of the former 
roadbed are now part of the Trans-Canada Trail 
network, 

CPRR ID Culdesac Lapwai Canyon The Camas Prairie grew out of the desire by the 
Northern Pacific and the Union Pacific’s subsidiary, the 
Oregon Short Line, to extend their respective lines to 
reach Lewiston, Idaho. Lewiston was then an important 
gateway to northern Idaho, and was served by 
steamboats operating on the Columbia and Snake 
Rivers. Lewiston was an important river terminal on the 
Snake River. The steamboat lines were then purchased 
by the Oregon Railway & Navigation Company, which 
then built a railroad from Walla Walla to Riparia, WA. 
Both lines had plans for major expansions in the area 
known as the Camas Praire, an area east of Lewiston.    
 
The Oregon Railway & Navigation Company arrived in 
Lewiston via the Snake River from the west using the 
Snake River Valley Railroad (Wallula to Riparia, Almota, 
and Lewiston), while the Northern Pacific (the Spokane 
& Palouse Railway) reached Lewiston from the North 
out of Spokane, Washington.The two railroads 
continued their aggressive expansion, with plans to 
build up the Clearwater River from Lewiston towards 
Kamiah and Kooskia., in a battle that became known as 
the "Clearwater River Railroad Wars".  As construction 
of these lines progressed, it became clear that the 
mountainous area east of Lewiston would prove to be 
difficult, and costly to construct and operate, and might 
not produce the traffic levels necessary to justify the 
cost of building two competing lines. As a result, the 
Union Pacific and the Northern Pacific joined forces and 
formed the Camas Prairie Railroad in 1909.  The Camas 
Prairie was an operating company jointly owned by the 
Union Pacific and the Northern Pacific, with the parent 
companies paying rent based on the construction cost 
of the predecessor companies.   
 
The Camas Prairie Railroad was incorporated, 
November 4, 1909 with 151 miles of line running from 
Riparia, Washington to Grangeville, Idaho; Spalding to 
Stites, Idaho, and Oro Fino to Headquarters, Idaho.  In 
later years, the line was extended 75 miles between 
Spalding and Grangeville. In 1927 the Northern Pacific 
constructed a 41 mile extension from Orofino to 
Headquarters, Idaho in order to access the timber 
reserves near Headquarters.  The line operated four 
divisions:  (1) the First Division followed the Clearwater 
River from Lewiston east to Stites (76 miles) (2) the 
Second Division ran from Spalding to Grangeville (66 
miles). Spalding was located 11 miles east of Lewiston, 
at a junction with the First Division line. (3) the Third 
Division rand from Riparia to Lewiston, following the 
north side of the Snake River (72 miles). (4) the Fourth 
Division consisted of the branch from Orofino, on the 
First Division, to Headquarters (40 miles)  In April 1988, 
Camas Prairie RailNet was to purchase of the Camas 
Prairie Railroad by North American RailNet, Inc. from 
Burlington Northern Santa Fe Railway. The purchase 
included branch lines in Idaho owned by the Union 
Pacific.  

CPRy CA Colfax (Cape 
Horn to Dutch 
Flat)

Cape Horn 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")

CPRy CA Emigrant Gap Emigrant Gap 5,187 2.4% The ruling grade on the original Central Pacific line 
between Colfax and Emigrant Gap was 2.4%.CPRy CA Norden Norden 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%.

CPRy CA Soda Springs Yuba Gap (Yuba Pass  
CPRy UT Promotory 

Summit
Promontory Grade 2.2%

CV CT Norfolk State Line Hill
D&H NY Richmondville Richmondville Hill 1.7% The grade is located on a shelf cut in the hills 

overlooking the valley and the adjoining I-88.D&H PA Union Dale Ararat Summit 1.4%
D&RG CO Crested Butte Kebler Pass Floresta 

Mine (Ruby mine)
10,007 Kebler Pass (el. 10,007 ft.) is a high mountain pass in 

Colorado. 
 
The Colorado Department of Transportation refers to the 
traversing road as Gunnison County Road (GCR) 12. 
The eastern terminus of GCR 12 is Crested Butte. At its 
western terminus, GCR 12 intersects State Highway 
133 near the southern end of Paonia State Park.[1] It is 
a mostly gravel road and is closed during the winter 
months. A few portions of the road near the top of the 
pass have been paved. In the summer, the road is 
accessible by all passenger vehicles.

D&RG CO Cumbres Cumbres Pass 10,015 5.8%
D&RG CO Cumbres Cumbres Pass 10,015
D&RG CO Gunnison Curecanti Needle (Cerro 

Pass)
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&RG CO Gunnison Gunnison Line (Black 
Canyon of the Gunnison)

The original narrow gauge main line of the Rio Grande 
ran from Salida to Gunnison and then on to Grand 
Junction and Salt Lake City. 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.

D&RG CO La Veta La Veta Pass (Muleshore 
Curve)

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.

D&RG CO Marshall Pass/
Mt. Ouray/
Mears

Marshall Pass 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.  

D&RG CO Minturn Tennessee Pass 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. 

D&RG CO Poncha 
Junction

Monarch Pass (Poncha 
Pass line)

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.

D&RG CO Poncha 
Springs

Poncha Pass 9,000 At 9,000 feet elevation, Ponchas Pass is one of the 
lowest elevation mountain passes in Colorado. Ponca 
Pass was located on the Denver & Rio Grande narrow 
gauge line between Salida and Alamosa. The pass was 
located near Salida.  Poncha 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.  Poncha Springs is 5 miles west of Salida.

D&RG CO Salida Tennessee Pass 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. 

D&RG CO Walsenburg La Veta Pass 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.

D&RG NM Azotea 
(Chama)

Azotea Pass 7,773 Azotea Pass appears to be 4 miles north of the midpoint 
of a line extending from Chama, NM to Monero, NM. US 
Route 64 connects these two cities.  
 
GPS Coordinates N36.93473° W106.70198° 

D&RGW CO Leadville Eagle River Canyon Eagle River Canyon is located between Tennessee 
Pass (10 miles north of Leadville on U.S. Route 24) and 
Minturn, CO.

D&RGW NM Embudo Chili Line (Santa Fe 
Branch)

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.[

D&RGW UT Helper Soldier Summit 7,440 2.4%
DFB Switzerland Gletsch Muttbach and the Furka 

tunnel
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. 

DL&W NJ Greystone Greystone Hill 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]

DM&IR MN Proctor Proctor Hill 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.

DNW&P CO Kremmling Gore Canyon  
DNW&P CO Rollinsville Rollins Pass (Corona 

Pass)
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.

DSP&P CO Climax Fremont Pass 11,300
DSP&P CO Como Boreas Pass 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. 

DSP&P CO Gunnison Ohio Pass
DSP&P CO Hartsel Trout Creek Pass 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,

DSP&P CO Littleton Platte Canyon 9,130 “W.H. Jackson & Co. Views of Colorado. Platte Canyon, 
South Park and Alpine Pass. Twenty miles 
southwesterly from Denver, the Denver, South Park & 
Pacific Railway enters the mouth of Platte Canyon, and 
then for nearly fifty miles pursues a winding serpentine 
way along one of the most beautiful canyons among the 
many for which Colorado is noted. The first canyon, 
between the mouth an South Platte, is the wildest and 
most rugged, especially in the neighborhood of Dean's, 
where the turbulent stream is confined in deep and 
narrow channels, and the mountain's tower 2000 feet 
nearly perpendicularly. These dark and gloomy defiles 
are alternated with bright and smiling valleys, so that in 
going from one to another we are continually changing 
from sunlight to shadow. Two miles above South Platte 
is Dome Rock, an immense dome of clear gray granite, 
on the South side of the road, far up the mountain side. 
It is a favorite resort for excursions. Another five miles 
and scraggy pinnacles of Cathedral rocks tower almost 
directly overhead. Upon either hand and scattered along 
the bed of the stream, are immense granite boulders, 
worn and rounded by water and natural disintegration 
into many curious shapes. Ten or twelve miles further 
the canyon again becomes a narrow gorge with 
overhanging cliffs rising to great height. Here near 
Crosson's, is the Arch Rock that figures prominently in 
all views of the road. For twenty miles farther canyons 
and narrow valleys alternate, the track continually 
crossing and re crossing the stream, until finally, at 
Webster, by taking a long tack up Hall's Gulch, the road 
suddenly mounts high up the side of the mountain. It 
then keeps on climbing still higher, around projecting 
mountain spires, over high embankments and through 
deep gorges, until finally the summit is reached. 9,130 
feet above the sea. A short distance beyond the summit, 
South Park, with its vast expanse of level plain and 
glittering border of snow clad peaks, bursts suddenly 
upon the view. Extending along the western side of the 
Park are some of the grandest peaks of the Rocky 
Mountains; Mounts Guyot, Hamilton, Silver Heels, 
Lincoln, Buckskin, Horse Shoe, and others, that range in 
altitude from 13,500 up to 14,206 feet. From this point it 
is 36 miles across the Park to the divide at the head of 
Trout Creek, and 23 miles farther down to Buena Vista 
on the Arkansas. At the crossing, two miles below, a 
branch extends to Nathrop, and than strikes boldly for 
the summit of the range, entering Chalk Creek Canyon 
five miles above where there are several groups of well 
known hot springs. Above this point the road bed is 
graded high up on the sides of the canyon and directly 
under Mts Princeton and Antero, 11,200 and 14,245 feet 
high, respectively. At the summit of the pass, 11,500 feet 
above the sea, is the great Alpine Tunnel, 1650 feet in 
length. The following series about the tunnel were made 
during the winter of 1880-1881, and convey a good 
impression of mid winter at the summits of the Rockies.” 

DSP&P CO St. Elmo Alpine Pass The Alpine Pass and 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. 

DSP&P CO Waterton Platte Canyon Pass 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.

DSP&P CO Webster Kenosha Pass 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.

DSS&A MI Hancock Hancock Hill
DSS&A MI Hancock Hancock Hill 4.0%



Railroad Mountain Passes and Grades by Railroad
© ExploreRailHistory -- your personal RailEncyclopedia    www.ExploreRailHistory.com

Mountain Passes are the arteries of commerce: without them, the economic growth of the surrounding area, and of the railroad itself would slow or become 
stagnant...in some cases the very economic lifeblood of the surrounding area or railroad depended on the completion of these engineering and construction 
achievements. See end of list for other countries
RR Location Name Elev (ft) Grade Comments

Home Topic List Location Menu

DT&I OH Bainbridge Summit Hill
EJ Japan Karuizawa 

Station, 
Nagano 
Prefecture

Usui Pass 6.7%
EP&SW NM Rodeo Antelope Pass Peloncillo Mountains
FUROB Switzerland Graubünden/

Uri
Oberalp Pass 6,706 Oberalp Pass (Romansh: Alpsu or Cuolm d'Ursera, 

German: Oberalppass) (el. 2044 m.) is a high mountain 
pass in the Swiss Alps connecting the cantons of 
Graubünden and Uri between Disentis and Andermatt. A 
highway and rail line transit the pass. 
 
The Furka-Oberalp railway line, now part of the 
Matterhorn-Gotthard-Bahn, runs year round and 
provides a limited shuttle for cars in winter (reservation 
required). The public road that crosses the pass is 
closed in winter. When the road closes depends on 
snowfall and varies between the end of October and the 
beginning of December. The road opens again in spring, 
usually by the end of April but sometimes not until mid 
May. 
 
In winter, a ski area extends to the Graubünden side, 
connecting the pass well into the Tujetsch territory to 
Dieni, near Rueras.[3]

G&Q Ecuador Guayaquil, 
Guayas

Devil's Nose 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).

GIL&P MT Dillon Bannock Pass & Tunnel 7,575 Bannock Pass is located on the Montana-Idaho state 
line. The pass itself is at an elevation of 7,681 feet 
(2,341 m), some 1,800 feet (550 m) higher than the 
center of Horse Prairie. Temporary trackage was built 
over the top of the pass during the G&P's construction, 
but a tunnel beneath the pass was clearly needed for 
the railway's permanent use. Since a tunnel to 
completely bypass the heavy grades of the pass was 
prohibitively expensive, the railroad compromised by 
boring a shorter, 600-foot (180 m) tunnel at the 7,575-
foot (2,309 m) elevation. To bring the tracks to the 
elevation of the tunnel, the railroad line included a 
switchback on each side of the summit; trains ascending 
the pass would pull into the first switchback, run 
backwards through the summit tunnel, and then reverse 
direction again at the switchback on the opposite side.

GN MT Butte Elk Park Pass 6,365
GN MT Essex Marias Pass 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.

GN WA Wellington Stevens Pass Tunnel 
approach 1900-1929 
profile (Cascade Tunnel)

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).

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

2,100 1.6%
GN WA Wellington Stevens Pass Tunnel#1 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.  

GTP Canada AB Jasper Yellowhead Pass 3,718 Kicking Horse Pass was built in two phases: the first 
part was constructed by the Grand Trunk Pacific as part 
of its transcontinental line in 1914, and then the 
Canadian Northern built another line in 1915. The two 
lines were consolidated in 1917. Yellowhead Pass was 
built to complete the construction of the westward 
expansion of the Grand Trunk Pacific, where it became 
the mainline used by that railroad. The Grand Trunk 
Pacific eventually became today's Canadian National 
Railroad. The pass is the lowest elevation pass in 
Canada.  It is located 15 miles west  of Jasper, Alberta 
in the middle of Jasper National Park. Yellowhead Pass 
is located in British Columbia, however.  This pass was 
used for centuries by First Nations peoples, from about 
1825 to the 1850s by the Hudson’s Bay Company 
principally to transport leather from the Saskatchewan 
District to its posts in New Caledonia. After 1906, it was 
used as a route for the Grand Trunk Pacific and the 
Canadian Northern railways

HH CA Hetch Hetchy 
Reservoir

Poopenaut Pass 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

IT IL Peoria Caldwell Hill 2.6%
KCP&G AR Mena Rich Mountain 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.

KU KY Jackson 
(Elkatawa)

Elkatawa Hill 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.

L&N AL Wilhites Sand Mountain 1.2%
L&N KY Baileys Emanuel Hill 0.7%
L&N KY Corbin Chaska Hill Grade 

Knoxville Division
1.0%

L&N KY Corbin Crooked Hill Grade 
Kentucky Division

1.4%
L&N KY Corbin Emanuel or Bailey's to 

Arkle Grade Cumberland 
Valley Division

0.7%
L&N KY Corbin Kentucky Division 1.4%
L&N KY Decoursey Independence Hill
L&N KY Ford Ford to Patio Grade 

Kentucky Division
1.0%

L&N KY Gentry Elkatawa Hill Eastern 
Kentucky Division (EK 
Division(, Chenowee 
Tunnel

1.2%
L&N KY Lebanon 

Junction
Muldraugh's Hill Muldraugh Hill is 2.4 miles long. It is part of a limestone 

cliff and ridge that extends across the state. The 
Muldraugh escarpment rises at Knob Creek and 
extends to Hodgenville.

L&N KY Louisville South Louisville to Latonia 
Cincinnati Division

1.1%
L&N KY Mary Helen Mary Helen Hill 1,358 3.0% Mary Helen is located in Harlan County, KY, near the 

eastern border of Kentucky.L&N KY Radnor Radnor to Portland 
Louisville Division

1.5%
L&N KY Ravenna Ravenna to Patio Grade 

EK Division HQ (Eastern 
Kentucky Division)

0.4%  
L&N KY Sinks Lebanon branch Parksville 

to Corbin
1.4%

L&N KY Turners Station Campbellsburg Hill 1.8%
L&N KY Winchester Winchester Hill
L&N TN Chaska Chaska grade Duff 

Mountain
The Chaska Hill grade was a helper district even during 
diesel days. See L&N Magazine, September 2015, pp 
19.

L&N TN Erin Tennessee Ridge 2.0%
L&N TN Knoxville Knoxville Division 1.1%
L&S PA Ashley Ashley Planes #1 & 2 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.

LA&SL CA Cima Cima Grade 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.

LA&SL CA Kelso Cima Grade 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.

LMS England Tebay Shap Incline
LNA&StL IN Georgetown Duncan Hill (Edwardsville 

Hill)
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.

M&INIP IN Madison Madison Hill 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. 

MAHANP PA Mahanoy Mahanoy Plane 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.

MONTR MT Ringling Belt Mountains line 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.

MtWCR NH Mt. Washington Mt. Washington & Cog 
Railway

6,288 37.0%
MV&MtTS CA Mill Valley Mt. Tamalpais Gravity car 2,500 8.2%
N&CH TN Cowan Cowan Hill 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.  

N&W VA Christiansburg 
(Blacksburg, 
Singer)

Christiansburg Hill 
(Christiansburg Grade)

1.0% Christiansburg is 8 miles south of Blacksburg, VA
N&W VA Lofton Lofton Hill Lofton is 5 miles northeast of Vesuvius, VA. Pkin is 

between Lofton and Vesuvius.N&W VA Starkey 
(Roanoke)

Starkey Hill 1.6%
NCST WA Cowlitz Cowlitz Pass 3,500 The Northern Pacific surveyed this pass in 1869. 

However,when the Northern Pacific finally completed its 
passage across the Cascades in 1888, the passage it 
had chosen was Garfield Pass, renamed to Stampede 
Pass, which is not one of the four initially surveyed 
passes.  Cowlitz is 5-10 miles northeast of Longview, 
WA.  The original plan for the North Coast Railway 
called for the line to be built between Kiona, WA 
(opposite Pasco/Richland, WA) to North Yakima, and 
then over Cowlitz Pass to the west coast at Olequa, WA.   
The Spokane & Columbia River Railway & Navigation 
Co. rwas purchased by Robert Strahorn, founder of the 
North Coast Railroad, in his own name, in 1906. This 
acquisition gave the North Coast Railroad a through line 
between Spokane and Olequa.   

NdeM Mexico Salazar Salazar Summit 10,018 Salazar is about 22 miles "as the crow flies" west of 
Mexico City.NP MT Butte Homestake Pass 6,356 2.2%

NP MT Evaro Hill Evaro Hill Mountain Pass 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. 

NP MT Helena Mullan Pass 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.

NP MT Livingston Bozeman Pass 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.
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NP WA Cle Elum Stampede Pass 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. 

NP WA Spokane Marshall Canyon (Spokane 
- Cheney Lakeside Div)NY&E NY Deposit Susquehanna Hill (Gulf 
Summit) 

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. 

NYC NY Albany (West 
Albany)

West Albany Hill
OA&E CA Oakland Oakland Hills-Rockridge 

grade
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. 

OPR OR Sisters Santiam Pass 4,817 Santiam Pass is located 22 miles west of Sisters, OR 
and 42 miles west of Redmond, OR on State Route 126.OSL ID Victor Teton Pass to Yellowstone

OWR&N OR Meacham 
(Hilgard)

Pelican Canyon 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.

PGE Canada BC Nakusp 
(Summit Lake)

Pine Pass 7,838 Summit Lake is located about 10 miles southeast of 
Nakusp on Highway 6.PHIL&C PA Philadelphia Belmont Plane (Incline) 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.

PICKL CA Tuolumne Strawberry Grade ("Peeled 
Onio")

In 1927, the Pickering Lumber Company struggled to 
construct a grade down and out of the Middle Fork 
canyon. The biggest challenge was just downstream 
from where Beardsley Dam now sits. The "Peeled 
Onion" refers to a massive dome of rock which had to 
be traversed by logging trains of the Pickering Lumber 
Company, which built its line hugging a sheer granite 
wall.   Strawberry is 26 miles northeast of Tuolumne.

PORT&OG
D

NH Crawford Notch Crawford Notch 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.

PRR PA Altoona Horseshoe Curve 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.

QINGZ China Tanggula Xining-Golmud-Lhasa 
Line

16,627
RG&SW NM Lumberton Hillcrest Pass 7,714 Hillcrest Pass is near Lumberton, NM, which has an 

elevation of 7,661 ft.RGS CO Lizard Head 
Pass

Lizard Head Pass 10,222 3.0% Located 12 miles south of Telluride on State Hwy 145, 
adjacent to Trout Lake.RGS CO Ophir Ophir Loop & Trestle 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.

S&AV NC Tyron Saluda Grade 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.

SD&A CA Carrizo Gorge Carrizo Gorge 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.

SEMMER Austria Semmering Semmering Pass 3,166 Semmering is a mountain pass in the Eastern Northern 
Limestone Alps connecting Lower Austria and Styria, 
between which it forms a natural border. 
 
Semmering Pass is located west of Sonnwendstein and 
Hirschenkogel and east of the Pinkenkogel. 
 
With the Wechsel Pass, the Semmering is the most 
important connection between Lower Austria and Styria. 
It can be crossed by road (via an Autobahn with a 
tunnel), or using the Semmering Railway. 
 
The village of Semmering is on the pass. The villages of 
Maria Schutz and Spital am Semmering are slightly 
below the pass, on the Lower Austrian and Styrian sides 
respectively. Schottwien and Mürzzuschlag are the 
closest sizeable towns on either side. 
 
Rail transportation 
 
As the Semmering is a major bottleneck in the Austrian 
railway network, the Semmering Railway, which is a 
UNESCO World Heritage site, is planned to be 
supplemented by a tunnel at the base of the mountains. 
The project is supported by the Austrian Federal 
Government and the governments of Styria and 
Carinthia, but has been heavily opposed by the 
government of Lower Austria, which stalled the project 
by issuing negative environmental impact statements. 
The project has now been revised according to the 
advanced state of technology and the layout of the line 
has been altered in order to minimize effects on ground 
water. 
 
A ground-breaking ceremony was held at Gloggnitz on 
April 25, 2012 to officially launch preliminary 
construction works for the 27.3 km Semmering Base 
Tunnel. Opening is planned for 2024. The €3·1bn base 
tunnel between Gloggnitz and Mürzzuschlag is a key 
part of the 'new Südbahn' project. It will eliminate the 
current bottleneck on the 41 km Semmering Railway 
route where steep gradients and numerous curves 
require freight trains to use two or three locomotives. 
 
The tunnel will comprise two 10 m bores between 40 
and 70 m apart, linked by cross passages every 500m. 
Boring is planned to start in 2014, with excavation 
completed ready for fitting out from 2021. The tunnel will 
be designed for passenger trains to run at up to 230 km/
h, shortening Vienna - Graz journey times by 40 min to 1 
h 50 min, which is expected to attract more customers 
to rail. 

SFP&P AZ Prieta Ramsgate Hill  Sierra 
Prieta Mountains

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.

SILVT CO Red Mountain Red Mountain Pass 11,113 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. 

SJ&E CA Auberry Webstone Grade 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. 

SOO WI Byron Byron Hill 1.0%
SP CA Banning San Gorgonio Pass 

(Banning Pass)
2,592 San Gorgonio Pass was created by the San Andreas 

Fault, with the valleys leading up to the pass aligned 
with the fault. The pass is not as steep as Cajon or 
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 it.  
The Southern Pacific Railroad (now the Union Pacific) 
laid down tracks through the pass in 1875. 
 

SP CA Beaumont San Gorgonio Pass 
(Beaumont Hill)

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.

SP CA Livermore Altamont Pass Altamont Pass, formerly Livermore Pass, is a mountain 
pass in the Diablo Range of Northern California 
between Livermore in the Livermore Valley and Tracy in 
the San Joaquin Valley. The name is actually applied to 
two distinct but nearby crossings of the range. The lower 
of the two, at an elevation of 741 ft (226 m), carries two 
railroad right-of-ways (ROWs) and Altamont Pass Road, 
part of the old Lincoln Highway and the original 
alignment of US 50 before it was bypassed circa 1937. 
The bypass route travels over the higher summit, at 
1,009 ft (308 m), and now carries Interstate 580, a major 
regional highway heavily congested by Central Valley 
suburbanization. 
 
Of the two railroad lines through the old pass, one is still 
in use: the original Western Pacific line now owned by 
Union Pacific. It carries freight trains as well as the 
Altamont Commuter Express, which operates between 
Stockton, Livermore, Pleasanton, Fremont, and San 
Jose. The abandoned right-of-way was used by the 
Southern Pacific, now also part of Union Pacific. This 
line was the Bay Area's original connection to the 
transcontinental railroad, from 1869 until 1879, when a 
sea level ferry crossing at the Carquinez Strait replaced 
it. The route remained in use for other purposes, but it 
was abandoned in 1984 in favor of trackage rights on 
the ex-Western Pacific line. 
 
From the time of the California Gold Rush, what is now 
Altamont Pass was called Livermore's Pass after Robert 
Livermore, the owner of the Rancho Las Positas and a 
way station near the pass. After the railroad was built 
through the pass in 1869, Altamont, formerly The 
Summit, was established in 1872. Eventually the pass 
took the name of the town, but the site is now 
essentially uninhabited.

SP CA Loma Linda Beaumont Hill (San 
Gorgonio Pass) 

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

SP CA Palmdale Vincent Grade 2.3%
SP CA Placer Donner Pass 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)

SP CA San Fernando Newhall Pass 750 Newhall Pass is named after businessman Henry 
Newhall, whose land holdings formed the basis of the 
city of Santa Clarita. Newhall came to California from 
Saugus, Massachusetts during the California Gold Rush 
in 1850. Over time he purchased a number of properties 
in the state, the most significant being the 46,460-acre 
(188 km2) Rancho San Francisco in northern Los 
Angeles County. Within this territory, he granted a right-
of-way to Southern Pacific through what is now Newhall 
Pass, and he also sold them a portion of the land, upon 
which the company built a town they named after him: 
Newhall. The first station built on the line he named for 
his hometown, Saugus. After his death in 1882 his 
family incorporated the Newhall Land and Farming 
Company. 
 
Metrolink's Antelope Valley Line and the Union Pacific 
Railroad (formerly Southern Pacific Railroad) goes 
through the pass via the San Fernando Tunnel.[7] The 
6,940-foot-long railroad tunnel (2,115.3 m) took a year 
and a half to complete. Over 1,500 mostly Chinese 
laborers took part in the tunnel construction, which 
began at the south end of the mountain on March 22, 
1875. Many of them had prior experience working on 
Southern Pacific's tunnels in the Tehachapi Pass. Due 
to the sandstone composition of the mountain that was 
saturated with water and oil, frequent cave-ins occurred 
and the bore had to be constantly shored up by timbers 
during excavation. 
 
Newhall Pass remains a main traffic route, as the 
Newhall Pass interchange of Interstate 5 (Golden State 
Freeway) and State Route 14 (Antelope Valley 
Freeway), as well as Sierra Highway, Foothill Boulevard, 
and San Fernando Road travel through the pass. The 
Sierra Highway crossing was once the Newhall Tunnel, 
built by Los Angeles County in 1910 to replace Beale's 
Cut.

SP CA San Luis 
Obispo

Cuesta Grade 2.2% Cuesta Grade is 17 miles long, and begins at Goldtree 
(3 miles northwest of San Luis Obispo).SP CA Walong Tehachapi Pass and Loop 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.

SP OR Ashland Siskiyou Pass 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. 

SP OR Chemult Pengra Pass 5,000 Pengra Pass is part of the SP's Cascade Line, and is 
1.5 miles from Willamette Pass and about 40 miles 
northwest of Chemult, OR  The Southern Pacific's 
Pengra Pass rail route, connecting Portland, Oregon 
with San Francisco, California, was completed in 1926. 
Hauling the trains over the Cascade Mountains would 
be the answer to problems with huge amounts of 
curvature and very steep grades dictated by the old line 
down the Willamette Valley and over the Siskiyou 
Mountains. Nonetheless, a major helper operation is 
demanded by the 44 miles of constant grade—the 
longest anywhere on the former Southern Pacific 
system, including Donner Pass. The pass itself is 1.5 
miles from Willamette Pass.  The right-of-way is 
surrounded by waterfalls and streams running through a 
Douglas fir forest. At many locations, the train comes 
very close to the sides of the canyon. For hours before 
seeing them, one may hear the noise of multiple-unit 
diesel engines thundering up the canyon walls in their 
task to get the trains over the mountains; from the other 
direction, dynamic brakes are whining wildly. Along the 
way they will pass through 22 tunnels, several 
snowsheds and multiple bridges across canyon after 
canyon.

SP OR Eugene  
(Springfield Jct)

Siskiyou Pass 3.7%
SP OR Nashville Toledo Branch Summit 

approach
2.6%

SR KY Erlanger Erlanger Hill 2.6%
SR NC Willits Balsam Grade
StL&SF MO Dixon Dixon Hill
StPM&M MT Kalispell Haskell Pass (Haskill Pass) 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.

TG&B Canada ON Caledon Caledon Hill Grade 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.

TG&B Canada ON Orangeville Orangeville Grade 2.0% Orangeville was located at the foot of a steep grade, 
between Orangeville and Orangeville Junction.TG&B Canada ON Owen Sound Owen Sound Grade Toronto to Kingardine, Canada, 130.00 miles. Branch: 
Mount Forest to Owen Sound, Canada, 50.00 miles. 
The company have 64.00 miles under construction from 
Toronto. The line will be completed to Mount Forest 
during the Summer of 1871, and to both Western termini 
during 1872.   This road is one of a system of narrow 
gauge lines designed for local traffic and the settlement 
of the country.   1867  Chartered by Legislature of 
Ontario, Session, 1867-68.   1872-73 Toronto to Mount 
Forest, Canada, 88.00 miles. Branches: Orangeville, 
(41.00 miles North of Toronto) to Owen Sound, Canada, 
68.00 miles. Mount Forest to Teeswater, Canada, 38.00 
miles. In operation since October, 1871, Toronto 
Northward.   1876-77 Junction (9.00 miles from 
Toronto), Canada to Owen Sound, 113.00 miles. 
Branch: Orangeville (49.00 miles from Toronto) to 
Teeswater, Canada, 73.00 miles.Opened to Orangeville, 
May, 1871; Mount Forest, October, 1871; Owen Sound, 
June, 1873; Harrison, October, 1873; and Teeswater, 
May, 1871.   1877-78 Chartered, 1867-68. Toronto to 
Owen Sound, 122.00 miles. Branch: Orangeville to 
Teeswater, Canada, 68.75 miles. Opened to 
Orangeville, 5/1871. Opened to Mount Forest, 10/1871. 
Opened to Owen Sound, 6/1873. Opened to Harrison, 
10/1873. Opened to Teeswater, 5/1871.   1881 Toronto 
to Owen Sound, Ontario, 122.00 miles. Western 
Division: Orangeville to Teeswater, Ontario, 69.00 miles. 
Chartered, 1868. Main Line opened, 6/1873. Branch 
opened, 5/1874. Company has been in default since 
7/1/1878. Leased to Grand Trunk Railway of Canada 
10/1880.   1884-Granted a Dominion charter, April 19, 
1884.   1885 Leased to Ontario & Quebec Railway 
which is leased to Canadian Pacific Railway.   1900 
Toronto Junction, Ontario to Owen Sound, 116.90 miles. 
Glenannan to Wingham, 5.00 miles. Orangeville 
Junction to Teeswater, 69.40 miles. Chartered in 1868. 
Main Line opened in June, 1873. Teeswater Branch 
opened in May, 1874. Wingham Branch was built during 
1887. Leased to Ontario & Quebec Railway for 999 
years from August 1, 1883.  1925 West Toronto, Ontario 
to Owen Sound. 116.80 miles. Wingham Junction to 
Wingham. 4.60 miles. Fraxa to Teeswater. 67.90 miles. 
Granted Dominion charter 4/19/1884. Leased to Ontario 
& Quebec Railway for 999 years from 7/26/1883. Lease 
transferred to Canadian Pacific Railway 7/26/1883.   
1940 West Toronto, Ontario to Bolton, 21,60 miles. 
Melville to Owen Sound, 76.10 miles, completed in 
1873. Wingham Junction to Wingham, 4.60 miles, built 
in 1887. Fraxa to Teeswater, 67.90 miles, completed in 
May, 1874. Mount Forest Wye to Mount Forest, 1.20 
miles.

U&D NY Pine Hill Pine Hill Grade 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. 

U&N MT Deer Lodge Deer Lodge Pass 5,800
U&N MT Lima Beaver Canyon 6,820 Monida Pass is located at the summit of Beaver 

Canyon, located on the Idaho-Montana state line, 
midway between Lima, MT and Spencer, ID. Butte, MT 
is located 120 miles from Spencer.. The Utah & Norhern 
mainline between Ogden and Butte, MT was 
constructed through Beaver Canyon in the winter of 
1879-1880. Above Dubuois, ID, the grade on this line 
reached 3%.

U&N MT Lima Monida Pass (Continental 
Divide)

6,820 Monida Pass is located at the summit of Beaver 
Canyon, located on the Idaho-Montana state line, 
midway between Lima, MT and Spencer, ID. Butte, MT 
is located 120 miles from Spencer.. The Utah & Norhern 
mainline between Ogden and Butte, MT was 
constructed through Beaver Canyon in the winter of 
1879-1880. Above Dubuois, ID, the grade on this line 
reached 3%.

UINTAH CO Atchee Baxter Pass 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.

UP CA Afton Afton Canyon Cima 
Subdivision

Afton Canyon is 37 miles northeast of Yermo, CA, just 
west of I-15.UP MT West 

Yellowstone
Reas Pass 6,934 Reas Pass was located on the Idaho-Montana state 

line, 10 miles southwest of West Yellowstone, MT on the 
West Yellowstone Branch.

UP NE Toughy Touhy Hill Touhy is 26 miles north of Lincoln, on the Beatrice 
Branch of the Union Pacific. The Beatrice Branch was a 
key route linking Kansas City and Topeka on the south, 
and Lincoln, Valley, Omaha and Council Bluffs on the 
north end. The branch runs from Valley, NE to Lincoln, 
via Touhy, and then south to Beatrice. Valley is 24 miles 
west of Omaha.

UP NV Henderson Railroad Pass 2,367 Railroad Pass, 2367 ft (721.46 m), is a mountain pass 
through the Black Hills of the River Mountains (3 miles 
southeast of Henderson) in the southeastern portion of 
the city of Henderson, Nevada, which is part of the Las 
Vegas metropolitan area. Traversed by the Union Pacific 
Railroad's Boulder City spur of the Henderson branch 
line and by the Boulder Highway (US 93/US 95), the 
pass connects Henderson with Boulder City.  In 1998, 
the Nevada Department of Transportation (NDOT) 
paved over the at-grade crossing of the railroad tracks 
on Boulder Highway. The sharp skew angle (64 
degrees) at this junction, high speeds on the highway, 
and little to no rail usage made this dangerous crossing 
a prime candidate for elimination. However, the 
historical significance of this rail spur and future 
potential for use by excursion and/or commuter trains 
merited its preservation. The initial phase of NDOT's 
Boulder City Bypass project will result in a new grade 
separation of the highway by 2015, allowing the rails to 
be reconnected so trains can once again reach Boulder 
City via Railroad Pass. 

UP OR Encina (Baker) Huntington-Baker line 2.2% Encina is 14 miles southeast of Baker City on I-84.
UP OR Kamela 

(Meacham)
Meacham Canyon 
(LaGrande-Gibbon Line)

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

UP OR La Grande Kamela Mountain 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.
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achievements. See end of list for other countries
RR Location Name Elev (ft) Grade Comments
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UP UT Echo Helper Locomotives 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.

UP UT Uintah Helper locomotives
UP UT Uintah Wasatch Grade MP 985.1 1.1%
UP UT Wahsatch Wahsatch Station 

(Wasatch Station)
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]

UP WY Cheyenne Archer Hill 6,058 0.7% Archer Hill is a small eastbound grade on the UP 
mainline. It is located on the 2.5 miles east of 
Cheyenne, Wyoming.

UP WY Cheyenne Helper Locomotives used
UP WY Evanston Helper Locomotives Evanston is about 17 miles east of Wahsatch, where the 

Wahsatch mountains begin. UP WY Green River Peru Hill
UP WY Medicine Bow Helper Locomotives
UP WY Piedmont Piedmont Hill Helper 

Locomotives
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.

UP WY Rawlins Helper Locomotives
UP WY Sherman Evans Pass (original 

Sherman Pass line)
8,262 Evans Pass was named after James A. Evans 

(1830-1887), an English-born civil engineer who 
discovered the Pass in 1864. Evans ran a survey party 
in Wyoming during the 1864 season which proposed the 
Lodge Pole Creek route for the railroad. In a March 
1865 letter to Dr. Durant, Evans compared various 
routes through Wyoming including a route along the 
Cache Le Poudre, one through Bridger's Pass, and one 
and through South Pass. Evans not only noted 
distances, grades and cost of construction, but the 
presence of building materials, coal, and future business 
for the railroad. 

UP WY Sherman Sherman Hill (1865 track 
alignment)

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.

UP WY Sherman Sherman Hill (1953 
alignment)

7,918 0.8% 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.  The new Sherman Hill line, 
begins at the west end of the small yard at Speer, WY, 
which 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.

UP WY Sherman Sherman Hill (Borie 
Cutoff)

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.

V&T NV Reno Geiger Grade (Occidental 
Grade)

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."

V&T NV Virginia City Crown Point Trestle The Crown Point Trestle was a large wooden trestle that 
carried the V&T Railroad over a ravine in Gold Hill. It 
was built in 1869 as part of the first phase of the 
railroad, and was the highest and longest trestle on the 
whole line. The story goes that connecting trains from 
San Francisco refused to let their passenger cars cross 
the trestle, so passengers would have to disembark in 
lower Gold Hill and take a wagon the rest of the way into 
Virginia City.

VGN WV Mullens 
(Elmore/Clark's 
Gap)

Clark's Gap Grade 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.

WAB IL Meredosia Meredosia Grade 2.0% The line between Meredosia and Versailles had a 2% 
ruling grade.WNY&P PA Keating Keating Summit 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

WP CA Chilcoot-Vinton Beckwourth Pass 5,220 Beckwith (or Beckwourth) Pass is the lowest mountain 
pass (5,200 ft) in the Sierra Nevada mountains, and 
gave the Western Pacific Railroad a major advantage 
over its chief competitor, the Southern Pacific Railroad, 
which needed to cross the 7,000 foot high Donner Pass 
when crossing the Sierra Nevada Mountains.  The pass 
is named in honor of James P. Beckwourth who 
discovered the pass in 1850. Beckwourth was an 
explorer and mountain guide. The pass is used by the 
Western Pacific Railroad to cross the Sierra Nevada 
mountains.   
-------- 
 The Spring Garden Tunnel passes under Beckworth 
Pass at 7,344 ft (2,238 m) in Spring Garden, California. 
It is the longest of 34 tunnels of the Feather River Route 
(cf. (Chilcoot Tunnel) and crosses under the drainage 
divide between the East Branch North Fork Feather 
River (north portal, 39°53?15?N 120°47?02?W  
Coordinates: 39°53?15?N 120°47?02?W) and the 
Middle Fork Feather River drainage (south portal, 
39°52?07?N 120°46?30?W).  History  The Western 
Pacific Railroad (now part of the Union Pacific Railroad) 
built the tracks along the Feather River in 1909 to 
complete the Feather River Route, a San Francisco Bay 
Area - Salt Lake City, Utah, route competing with the 
Southern Pacific's route over Donner Pass. The Feather 
River Route was preferred over the Donner Pass route 
(elevation about 7,000 feet / 2,133.6 m) over the Sierra 
Nevada Mountains because the Feather River route's 
pass (Beckwourth Pass) is at a lower elevation (about 
5,221 feet / 1,591 m) and most of the route follows a 
more subtle grade along the Feather River.  The tunnel 
was designated one of Plumas County's "7 Wonders of 
the Railroad World,"[2] and the north portal is 0.15 miles 
west on Railroad Street, then 0.35 miles SSE along a 
fair-condition dirt road from Spring Garden, California.

WP CA Oroville Feather River Canyon 
LIne

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. 

WP CA Quincy  (East 
Quincy)

Williams Loop 3,500 The Williams Loop is a set of spiral tracks formed in a 
loop, that allowed the Western Pacific to gain track 
elevation at a lower grade on its ascent to Beckwourth 
Pass than would otherwise be necessary.

WP&Y Canada BC White Pass White Pass 2,865
WP&Y Canada YT White Pass White Pass 2,885 3.9% White Pass Summit is located on the border between 

the United States and Canada.WRRMA MA Chester Washington Hill 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.

WRRMA MA Hinsdale Hinsdale Summit 141 Hinsdale Summit is about 8 miles east of Pittsfield, MA
ZB Switzerland Meiringen Brunig Pass 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. 

ZB Switzerland Meiringen 
(Bern Canton)

Brunig Pass 3,307 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 
pass is also crossed by the A8 motorway, between 
Lucerne and Spiez. Both rail and road crossings are 
normally kept open throughout the winter. 
The pass is the starting or finishing point of many hikes. 
Particularly popular is the route to or from the Brienzer 
Rothorn, which is accessible by rail at both ends.


