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Significance: Construction of the Snoqualmie Falls hydroelectric project began in 1898 near 
the falls of the Snoqualmie River. It was the first power plant successfully 
constructed completely underground and one of the first plants in the northwest 
to transfer power to a distant market. The Snoqualmie Falls Power Company 
completed the project in 1899 and it has been in continuous operation since then. 
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Physical Description 

The Snoqualmie Falls Hydroelectric Project spans the Snoqualmie River just above the falls from which it 
gets its name, west of the town of Snoqualmie, in King County, Washington. The power plant is located 
in sections 19 and 30, T24N, R8E. The Snoqualmie Power Company, headed by Charles H. Baker, 
constructed the Snoqualmie Falls Power Plant in 1899. It was the first plant constructed with all of the 
power-generating equipment located underground and one of the first plants to transmit power over a long 
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distance. In 1905, plant capacity nearly doubled with the addition of a fifth generator. The single wheel 
turbine installed that year was, at that time, the largest ever built.28 All of the original turbines are still in 
use at Snoqualmie Falls and other portions of the facility remain intact, including the control room located 
in the cavity. 

The Seattle and International Railway, which ran adjacent to the construction site on the same route that 
Charles Baker helped the Seattle, Lake Shore, and Eastern Railway to construct during the 1880s, 
delivered all machinery and supplies.29 Workers constructed a steam plant on the south bank of the 
Snoqualmie, which generated power for compressors, a hoisting engine, and a rock crusher. They built a 
cofferdam to keep the water out and then constructed an outer wall around the area where they would dig 
the elevator shaft and build the transformer house and machine shop. They used a combination of 
dynamite and pneumatic drilling to excavate the cavity.30 They built a trestle for the hoist, which was able 
to raise a load of 6,500 pounds at a speed of 450' per second. Workers initially used it to remove debris 
from the excavation and it later aided in moving machinery into the cavity. As some workers drilled, 
others hauled debris up the shaft. They deposited the debris on a gravity tramway to transport it to the 
rock crusher. They later deposited the crushed rock within the outer wall. 31 They had constructed the 
trestle with an opening below it, in order to minimize the amount of lifting required to remove the debris. 
Once they completed excavation of the cavity and the filling of the walled-off area, they began 
construction of the buildings.32 The outer wall was timber, originally. New timber replaced some portions 
of the original retaining wall in 1940 and again in 1942-1943. Workers poured concrete behind the 
bulkhead along the spillway apron and between the transformer house and machine shop in 1945.33 

Plant One Intake and Penstocks 

The intake is located about 15 0' above the dam on the south side of the river. It consists of a rectangular 
structure recessed about 20' into the riverbank and extending about 60' along the bank. A center wall of 
concrete, 6' thick and 25' high, divides the intake. The floor of the intake is submerged bedrock about 5' 
above the level of the riverbed. Sawn cedar timbers originally formed the perimeter wall of the intake. 
The timbers formed a retaining wall that extends from 150' above the dam to the intake and then 300' 
further upstream from the intake. Rock and other debris excavated from the cavity during construction of 
the power plant fill the area between the retaining wall and the original riverbank. 

The intake has two sets of trashracks or gates designed to prevent debris carried by the water from 
entering the penstocks, installed in 1944. The outer set of trashracks consists of inclined metal bars and 
the interior set consists of fine mesh screens. A mechanical rake, powered by an electric motor, 
automatically removes debris from the screens and deposits it in a flume that carries it back into the river 
below the intake. The original rake, manually operated, was in place from sometime during the First 
World War and replaced by the automatic raker in 1914. Behind the trashracks are two 8-W-wide 
headgates that can cover the openings of the penstocks. 34 

28 Soderberg, "Hydroelectric Plants in Washington," Section E, page 3. 
29 Lewis Young, History of the Cavity Generating Station of the Puget Sound Power & Light Company (Snoqualmie 
Falls), 1908, PSE Records, Bellevue, Washington., 18. 
30 Baker, William Taylor Baker, 197-98. 
31 Young, Cavity Generating Station, 17-18. 
32 Photos from Snoqualmie Valley Historical Society and Museum, figures 5 and 6. 
33 Maintenance Log 1899-1972, Snoqualmie Falls. Section R-1. PSE Records, Bellevue, Washington. 
34 Catton, Anthony, and Thompson, "Historical Resources Assessment,"28. 
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A vertical, 10' x 27' shaft leads from the surface into the cavity. This shaft houses an elevator, the 
pen stocks, and the lines that carry the power from the generators to the surface. The penstocks are 7-Vi' -
diameter steel pipes that carry water from the intake to the generators. They travel vertically down the 
shaft and then make a 90-degree tum at the bottom. As originally constructed, the plant included only one 
penstock to feed water to the four original Pelton wheel generators. When they added the fifth generator 
in 1905, the Snoqualmie Power Company added a second penstock to supply water only to the new 
generator. 35 

Underground Cavity 

The underground cavity is a chamber 200' long, 40' wide, and 30' high. Project engineers chose to 
construct the underground cavity for Plant One for two reasons. The location not only protected the 
equipment from the elements and provided a constant temperature but it also enabled the power plant to 
make use of Snoqualmie Falls' 270' drop. During construction, workers drilled vertical and horizontal 
shafts through the basalt to form the cavity. A cofferdam prevented water from entering the vertical shaft 
during construction. Workers painted the walls and ceiling white shortly after construction, probably to 
brighten the space and increase visibility. The Snoqualmie Power Company was unable to obtain a crane 
during the original plant construction, forcing workers to remove the debris from the cavity and lower 
equipment into the cavity by hand. Water that travels through the original penstock empties into a 
horizontal, cylindrical receiver that runs 160' down the length of the cavity. The receiver is 1 O' in 
diameter for half its length and then tapers to 7-Vi' in diameter for the second half. Its casing is made of 
l" steel. The receiver has five outlets, four of which feed into turbines that drive the original Pelton wheel 
generators. The fifth outlet divides to supply water to drive two exciters. 

The turbines are multiple runner, horizontal-type waterwheel turbines. These Pelton wheel turbines are 
particularly well suited to high-head power plants where the vertical drop creates high water pressure. 
Under those conditions, the Pelton wheel turbine is twice as efficient as other turbine designs.36 The 
capacity of each is 2,500 horsepower. Each turbine has six waterwheels, encased in sheet-steel housings, 
with three wheels in each housing and two housings for each generating unit. Each wheel unit weighs 
approximately 100,000 pounds, excluding the weight of the water, and has a concrete-block foundation. 
Two nozzles, or needle-valve injectors, drive each waterwheel by directing water at the rotating buckets 
on the waterwheel. The injectors weigh 15,000 pounds each. A Lombard governor operates the rocker
shafts that open the injectors' needle valves. Both the governor and the rocker-shafts are located outside 
the waterwheel housing. 

A 24-Vi foot long horizontal steel shaft, 9 inches in diameter, connects each turbine to its generator. A 
flange coupling, bolted to a sole plate embedded in concrete, supports each shaft. The generators have a 
unique design, since the field pole is stationary and collector rings produce three-phase power by drawing 
off the current generated in the rotor. The capacity of units 1, 3, and 4 is 1,500-kilowatt hours. The 
operators rewound unit 2 in 1958, giving it a capacity of 1,800-kilowatt hours. A common bus connected 
to a waterwheel-driven direct current generator provides excitation for these units and a Tirrill vibrating 
contact regulator stabilizes voltage.37 

In 1905, workers enlarged the upper, or southeast, end of the cavity and installed unit 5. They built a 
second penstock, which feeds directly into this turbine, the same year. During the short period between 

35 Catton, Anthony, and Thompson, "Historical Resources Assessment," 29. 
36 Soderberg, "Hydroelectric Plants in Washington," Section E, page 3. 
37 Catton, Anthony, and Thompson, "Historical Resources Assessment," 29-31. 
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when the Snoqualmie Falls Power Plant first began operation in 1900 and when this unit began operation 
in 1905, the technology improved so much that plant capacity nearly doubled.38 Plant workers removed 
loose rock and from the cavity ceiling in 1944-45 and again in 1947. In 1963, they scaled loose rock from 
the ceiling and placed metal shields over the walkways to protect workers from falling rock.39 

Over the years, especially after William Baker died and the company changed hands, owners and 
managers struggled to balance profitability with worker satisfaction. Though they painted the cavity 
interior white and kept it well lit, worker morale decreased as hours worked belowground increased. In 
February 1905, W. H. Workman issued a series of directives to John Harisberger, Seattle-Tacoma Power 
Company general superintendent. He increased the length of shifts from eight to 12 hours and decreased 
the number of employees. Workman's objective was to decrease payroll costs for the plant from $638 to 
$505 per month. He did not indicate the number of employees at Snoqualmie Falls at that time, but 
suggested that one foreman, two switchboard operators, two dynamo tenders, an oiler, and a night 
watchman were sufficient.40 In December that year, Harisberger wrote to 0. N. Wiswell, the station 
foreman, and directed further changes. Haris berger cited the difficulty of keeping workers when the 
company required 12-hour shifts and management's desire to keep payroll below $600 per month. He 
suggested a compromise of 10-hour shifts using the same number of employees Workman named. The 
night watchman, who patrolled above ground, was the only employee who remained on a 12-hour shift. 
According to Harisberger's plan, the foreman and machinist each spent a portion of their shifts in the 
cavity working in place of the others.41 In 1909, Harisberger wrote to Wiswell and changed the workers' 
shifts again, indicating that problems with worker retention continued. Harisberger changed the operators' 
shifts to eight hours. Since the machinist spent most of his hours above ground, he remained on a 10-hour 
shift and the night watchman remained on a 12-hour shift. During this period, all employees had two days 
off per month and, after completing a year of employment, two weeks off per year. 

Plant workers soundproofed the cavity control room in 1937. In 1946 they removed rock from the south 
wall of the cavity for the installation of what they called a "floorman's booth," completed in 1948. Many 
improvements seemed geared toward increasing ventilation or helping to regulate the temperature in the 
cavity. In 1947, they installed an air regulator in the air duct in the switchboard room and a wire mesh 
screen under the stairs between the cavity switchboard and the generator floor. They enlarged the opening 
between the cavity and the tailrace tunnel in 1949, and installed a new fire door over the large door at the 
bottom of the elevator shaft in 1950, both to improve ventilation for the cavity. Other modifications 
increased efficiency or improved other working conditions. They replaced wooden treads on the stairway 
between the switchboard and generator floor with metal ones in 194 7 and installed metal stairs between 
units 2 and 3 in 1948. They also added a restroom behind unit 5 that year. In 1949, steps replaced a ladder 
behind unit 4 and they completed installation of a septic tank for the cavity. The outflow line for the 
septic tank emptied into an open drain near the elevator. They corrected this situation in 1966 by digging 
a trench between the elevator and unit 1 and extending the outflow line so that it discharged under the 
turbine. At about the same time, they completed an elevated steel walkway that eliminated the need to go 

38 David Hansen, "Snoqualmie Falls Cavity Generating Station," National Register of Historic Places Nomination, 
1976, on file at Washington State Department of Archaeology and Historic Preservation. 
39 Maintenance Log 1898-1972, Snoqualmie Falls. PSE Records, Bellevue, Wash, section B-1. 
40 W. H. Workman, Jr., to J. Harisberger, February 4, 1905, Snoqualmie Falls Plant 1904-1912, Box 167, Accession 
No. 2250, Puget Sound Power & Light Collection, Special Collections, University of Washington, Seattle, 
Washington. 
41 J. Harisberger to 0. N. Wiswell, December 8, 1905, Puget Sound Power & Light Collection. 
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up and down stairs to get around unit 5. Later in 1966, they cut off the decayed bottoms of the wooden 
posts supporting the crane rail and replaced them with treated fir timbers. 42 

Tailrace 

The tailrace is the tunnel through which the water returns to the Snoqualmie River after passing through 
the power plant The tailrace begins underneath the cavity power generating station, where the water 
drops directly from the turbines into it, and continues 450' due west to emerge at a point near the base of 
the falls at approximately the average high-water mark of the river. The tailrace is 12' wide and 24' high. 
A catwalk of steel rods and wooden planks suspended from the ceiling of this chamber runs its entire 
length.43 Steel rails, which appear to be rails salvaged from the incline railway built during the 
construction of Plant Two, support a section of the catwalk. The maintenance log includes an entry that 
describes rebuilding of the catwalk, begun in 1940 and completed in 194 L An entry in 1951 describes 
repairs to the catwalk and another in 1954 says that they painted the steelwork on the tailrace catwalk at 
that time. A high water event in November 1962 severely damaged the walkway. Workers cleared the 
tailrace of debris and repaired the walkway. A 1965 entry describes installation of"new cross members of 
galvanized channel iron" under the walkway. In November 1971, a high water event damaged the 
walkway and workers repaired it.44 

Workers in cavity, ca. 1898. Source: Photographer unknown, Snoqualmie Valley Historical Museum. 

42 Maintenance Log 1898-1972, Snoqualmie Falls, section B-1. 
43 Catton, Anthony, and Thompson, "Historical Resources Assessment," 31. 
44 Maintenance Log 1898-1972, Snoqualmie Falls, section T-1. 
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Construction platform under construction, ca. 1898. Source: Photographer unknown, Charles H. Baker 
Papers, Rosemary Bond Allen Collection, Bremerton, Washington. 

Construction platform, ca. 1898. Source: Photographer unknown, Snoqualmie Valley Historical Museum. 
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Construction platform and debris deposition. Source: Photographer unknown, Snoqualmie Valley 
Historical Museum. 

Intake under construction and crew, ca. 1898-1899. Source: Photographer unknown, Charles H. Baker 
Papers, Rosemary Bond Allen Collection, Bremerton, Washington. 
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Equipment for cavity, ca. 1899. Source: Photographer unknown, Snoqualmie Valley Historical Museum. 

Lowering equipment into cavity, ca. 1898-99. Source: Photographer unknown, Snoqualmie Valley 
Historical Museum. 
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Construction work at Snoqualmie Falls, ca. 1898. Source: Photographer unknown, Charles H. Baker 
Papers, Rosemary Bond Allen Collection, Bremerton, Washington. 

Tailrace construction, ca. 1898. Source: Photographer unknown, Charles H. Baker Papers, Rosemary 
Bond Allen Collection, Bremerton, Washington. 
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Excavation of cavity, ca. 1898. Source: Photographer unknown, Charles H. Baker Papers, Rosemary 
Bond Allen Collection, Bremerton, Washington. 

Drawing of cavity, ca. 1898. Source: From HRA files, original source unknown. 
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Intake, ca. 1900. Source: Photographer unknown, Charles H. Baker Papers, Rosemary Bond Allen 
Collection, Bremerton, Washington. 

Cavity, ca. 1899. Source: Photographer unknown, Charles H. Baker Papers, Rosemary Bond Allen 
Collection, Bremerton, Washington. 
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Penstock for Unit 5, 1905. Drawing Number F-260_S01ROO. Source: Drawer 58, Puget Sound Energy, 
Bellevue, Washington. 
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Headgate for No.l Penstock, n.d. Drawing Number F-276_S01ROO. Source: Drawer 58, Puget Sound 
Energy, Bellevue, Washington. 
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Showing detail old penstock with connections installed, n.d. Drawing Number F-277 _SOlROO. Source: 
Drawer 58, Puget Sound Energy, Bellevue, Washington. 
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Profile from intake to tailrace, 1934. Drawing Number E-69 __ S01ROO. Source. Drawer T-19-K, Puget 
Sound Energy, Bellevue, Washington. 
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