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HISTORIC AMERICAN ENGINEERING RECORD 
FLINT CREEK HYDROELECTRIC PROJECT, 

WOOD STAVE PIPELINE 

Running between the Flint Creek Dam and the Surge Tank, 
Deerlodge National Forest, Philipsburg vicinity, Granite County, 
and also located in the Anaconda vicinity, Deer Lodge County, 
Montana, with portions lying in the NW V-i of Section 6, Township 
5 North, Range 13 West; the NE V-i of Section 1, Township 5 
North, Range 14 West; and the S Yi of Section 36, Township 6 
North, Range 14 West, UTM: 12/E-324249/N-5120231-12/E-
322935/N-5121218. 

Date of Construction: 1918; altered in 1933, 1952, and 1989. 

Designer: 

Builder: 

Present Owner: 

Present Use: 

Significance: 

Unknown. 

Anaconda Copper Mining Company, Butte, Montana. 

Granite County, PO Box 925, Philipsburg, Montana 59858-0925. 

Not currently in operation. 

The Flint Creek Hydroelectric Project wood stave pipeline is 
significant to Montana as a rare survivor of a once fairly common 
engineering feature of western powerhouses and irrigation systems. 
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Water delivery systems for high-head hydroelectric facilities carry water from a dam to 
the turbines that generate electricity. The delivery systems can include flumes, canals, 
pipelines, and penstocks. Canals and flumes are often similar in design and were 
commonly constructed in the West for irrigation and for water transport systems 
associated with historic mining practices. 

An open flume served as the original delivery system at the Flint Creek facility, but was 
later replaced by a redwood stave flow line (pipeline) and penstock. The wooden flow line 
is a pressure conduit running from the dam to the surge tank, which is then connected to 
the turbine cases by steel penstocks. The penstocks are steel for the purpose of handling 
steep slopes and high water pressure, while the pipeline, in this case made of wood, is 
sufficient to handle the transport of water across relatively gentle slopes. 

The wooden materials utilized for the Flint Creek pipeline were popularly utilized 
throughout the 19th century due to their relative availability, and while other pipelines and 
penstocks were sometimes constructed of other materials like reinforced concrete, they 
were not widely used. Concrete proved to be relatively dysfunctional because it was not 
able to withstand high water pressure, and therefore created seepage problems. Although 
it is a softwood and is not native to Montana, redwood was commonly used in structural 
engineering projects because of its durability. It is fairly resistant to warping, decay, and 
insect attacks, and can produce long lengths. 

The original flume that was constructed as part of the Flint Creek complex was a 
rectangular open structure that was completed around 1900 by the Montana Water, 
Electric Power and Mining Company. The power company was created just shortly after 
the Granite and BiMetallic mining companies merged and became the Granite-BiMetallic 
Consolidated Mining Company. With this merger, the new power company had strong 
financial backing and completed construction of the Flint Creek complex. The facility 
was constructed for the purpose of providing electricity to the Granite-BiMetallic mines 
located in the Phillipsburg area. The Granite-BiMetallic Company sold the Flint Creek 
complex to the Amalgamated Copper Mining Company around 1906, and the ACMC 
carried out major alterations and upgrades to portions of the complex. One of these 
alterations was the replacement of the original wooden flume with the current wood stave 
flowline during 1917 and 1918. 

According to a Montana Power Company report, the pipeline "is connected to the dam 
from one of the two 30 inch diameter steel, low-level dam outlets and the flow from the 
reservoir is controlled by gate valves."40 The pipeline right-of-way is 30 feet wide, and 

40 D.P. Walden, Flint Creek Hydroelectric Project Engineering Evaluation, FERC Project No. 1473 (Butte, 
Montana: Montana Power Company, 1986), 4. 
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the pipe follows along the face of steep canyon walls and talus slopes. The flowline then 
terminates at the surge tank just downstream from what is now an inoperable butterfly 
valve. 

The flowline is approximately 6,282 feet long and passes through two tunnels that have a 
combined length of 1125 feet. However, the pipe grade drops only 11 feet between the 
dam and the surge tank.41 The pipeline is 52 inches in diameter and is made of clear 
redwood staves of varying widths and lengths. Most commonly reported are staves that 
are 2 inches thick, 8 inches wide, and 16 feet long. Periman reports that many are also 1.5 
inches thick, 5 5/8 inches wide, with an average of 20 feet in length.42 The pipe shell 
consists of 31 staves, and the pipeline sections fit together with tongue and groove ends. 
The pipeline is constructed with circular cross-section % inch diameter steel bands every 
6 inches on center, which are tightened with turnbuckles. 

Air/vacuum valves are necessarily installed periodically along the length of the pipeline. 
The valves serve the purpose of allowing air into the pipeline under vacuum conditions, 
and to let air out of the pipeline under other conditions. 

The stave pipe is resting on two types of wooden saddles that are 7.5 feet on center, with 
transitions (turns) constructed of riveted wrought iron elbows that are set in concrete. The 
saddles were installed to alternatively provide 60 degrees and 180 degrees of support on 
the lower portion of the pipe. In the 1980s Periman reported that the saddles had already 
deteriorated, so that the pipes only point of support was on the bottom of the pipe, which 
greatly contributed to failures when the pipe was emptied and refilled.43 

The flowline is covered in several areas with a wood frame structure with a low-pitched 
shed roof. The purpose of the structure is to keep external loads, such as sediment and 
rockslides, from damaging the pipe. A majority of the frame of the external load 
structures are constructed of rough-cut timbers, with the roof made up of what appear to 
be 2 x 6 timbers. 

The wood stave pipeline has experienced deterioration, and therefore a great loss of 
material and design integrity. However, there are segments that have retained their 
integrity, particularly those located in the tunnels (indicated by pipeline integrity at tunnel 
ends). A majority of the pipeline has collapsed since the 1980s due to the void of water 
pressure needed to support the staves. According to Ben Singer, what keeps the pipeline 
intact is the fact that when water is in the line, the wood staves swell or expand, and 

41 R.A. Periinan, Flint Creek Flowline Protection Measures (Written Communication to G.H. Van Noy, 
October 25, 1989) 
42 Perlman 
43 Periman 



Flint Creek Hydroelectric Project, Wood Stave Pipeline 
HAER No. MT-132-A 

(Page 4) 

create the seals between the staves. When the water is displaced, the wood contracts, and 
the pipeline eventually collapses in on itself. 

Throughout its life, leakage from the flowline created erosion of the flowline's 
foundation, and has resulted in foundation stability problems along much of its right-of
way. Rock cribs and bridges have been built over time to support the pipeline at washout 
points, and numerous places along the length of the pipeline reveal leaks that have been 
repaired with rubber patches and nails. External loads of snow and falling rock and debris 
have added to its deterioration. 

Because wood contracts and expands, pressurized leaks have been a common occurrence 
along the wood stave pipeline. Leaks create large ice formations in the winter, and the 
freeze/thaw process creates further damage. According to written communications and 
engineering reports, repairing the leaks in the pipeline during winter months was limited, 
due to deep snow and the pipeline's inaccessibility. 

Relatively recent alterations to the flowline occurred in 1952, when a major break in the 
line occurred, and approximately 160 feet of the line was replaced with 20-inch diameter 
steel pipe. The original flowline was severely damaged when a wash took a portion of the 
hillside and pipeline bed with it.44 The new steel section of the pipeline was suspended 
over the steep gully that was created when the flowline failed, and the new pipeline span 
is currently supported by wood H-frames and concrete deadmen. 

On July 4, 1989, water quality problems in Flint Creek were tied to a major leak in the 
pipeline, and the Montana Power Company was ordered to submit a corrective actions 
plan. The plan was ordered to avoid severe pollution of the creek due to an expected total 
failure of the pipeline. The corrective actions plan was to be submitted no later than 
November 1, 1989, and repairs were to be completed immediately after submittal. The 
alternative to making repairs was to take the pipeline out of service no later than August 
1, 1990.45 

According to Abe Horpestad, who conducted a field inspection of the pipeline after the 
1989 leak occurred, a six-inch hole in one of the staves had blown out the line. Horpestad 
reported that in the 200 yards they inspected, there "were literally too many leaks to 
count," and that although many were just seeps, some were "squirting water for 10 feet 
into the air." Horpestad further stated that most of the repairs consisted of steel plates 
measuring 6 inches to several feet square that were held in place by the steel bands and 

44 D.P. Walden, Flint Creek Hydroelectric Project Engineering Evaluation, FERC Project No. 1473 (Butte, 
Montana: Montana Power Company, 1986), 5. 
45 Kevin D. Keenan, Written communication to Howard Van Noy, August 9, 1989 (Granite County, 
Montana: Montana Power Company Records Box). 
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turnbuckles. Other repairs appear to have been more shocking to Horpestad, as he 
reported that many patches were constructed of "tar and burlap (as in gunny sack!)." In 
previous years, repairs were made using nails, and wooden pegs and wedges. Later, nails 
were no longer utilized because of their short life span and because they were believed to 
weaken the pipe . 46 

Flint Creek plant operator Bob Graves reported in the late 1980s that he would spend one 
day a week patching leaks in the water line, and would hire a three man crew for the 
month of August whos main purpose was to patch the water line. He estimated that they 
installed approximately 500 patches to the wood stave pipeline every year.47 

On November 13, 1989, the flowline ruptured and the Flint Creek plant ceased power 
generation. Extensive repairs and replacement of the flowline were deemed necessary for 
continued safe and reliable operation. Dewatering of the flowline resulted in further 
failure, and the flowline has now deteriorated to the point where its useful life has ended. 

46 Abe Horpestad Report on the Field Inspection of the Flint Creek Power Project, July 19, 1989 (Granite 
County, Montana: Montana Power Company Records Box). 
47 Horpstad. 
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Detail Map of Conduit From Georgetown Lake to Surge Tank, and Location of Powerhouse. Produced by the Montana 
Power Company, Not Copyrighted, Original Lost, circa 1943. 
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Drawing by Jason Cohn of Hydrodynamics, Inc., Bozeman, Montana. 
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Drawing by Jason Cohn of Hydrodynamics, Inc., Bozeman, Montana. 
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