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HISTORIC AMERICAN ENGINEERING RECORD 
FLINT CREEK HYDROELECTRIC PROJECT, 

SURGE TANK 

3 miles southeast of Porters Comer, Deerlodge National Forest, 
Philipsburg vicinity, Granite County, Montana, in the S Y2 of 
Section 36, Township 6 North, Range 14 West, UTM: 12/E-
322935/N-5121218. 

Date of Construction: 1918; altered in 1974. 

Designer: 

Builder: 

Present Owner: 

Present Use: 

Significance: 

Unknown. 

Anaconda Mining Company, Butte, Montana. 

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

Not currently in operation. 

The Flint Creek Hydroelectric Project surge tank is significant as a 
feature that is no longer present in modem hydroelectric plants of 
similar scale. The surge tank served to protect the wood stave 
pipeline from pressure transients due to sudden flow changes. 
Modem steel lines and powerhouse equipment no longer require 
this protection. The surge tank remains an intact example of a 
feature that was once a significant part of high-head hydroelectric 
facilities. 
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The surge tank is a part of the Flint Creek complex that is no longer needed to run the 
facility, but is a site component that has played an important role in controlling the water 
pressure inside the wood stave pipeline. Historically, the surge tank protected the pipeline 
from serious damage, and was responsible in part for maintaining the material and design 
integrity of the pipeline over time. The surge tank was constructed in 1918 and is an in
tact example of a feature that was once a significant part of high-head hydroelectric 
facilities. 

The surge tank is located 1,340 feet from the powerhouse complex on a ridge 
overlooking the Flint Creek Valley. The tank serves as the transition between the flowline 
and the penstock, relieving pressure, and holding 327,923 gallons ofwater.61 

The purpose of the surge tank is to control pressure in the wood stave pipeline due to 
rapidly closing valves. The wood stave pipeline is fragile, and shock waves generated by 
valves closing rapidly can damage or destroy the line. When valves are rapidly closed, 
the energy the piped water had in the form of velocity is converted into pressure, and this 
pressure becomes a shock wave that traverses the length of the pipeline and causes 
damage to the line. According to Ben Singer, an Engineer In Training for 
Hydrodynamics, Inc., the surge tank remedies this problem because when the valving is 
rapidly closed, the water in the line does not need to rapidly decelerate to zero. Instead, it 
keeps going into the surge tank. As the water level in the tank rises, the pressure increases 
at the pipe mouth and slows the water column. The water level then slowly lowers to 
normal levels. Singer also notes that should the valving be rapidly opened, the surge tank 
works in a converse way, in that it does not allow a vacuum to be created in the wood 
stave pipeline. A vacuum would collapse the pipe, but the water leaving the surge tank 
makes up for the increase in velocity down the line. 62 

The Flint Creek surge tank is 63 feet high and has an interior diameter of 30.5 feet. The 
lowest 18 feet of the tank has 18" thick walls, while the upper portion has 12" thick 
walls. These thick walls along the bottom portion were either constructed or repaired 
utilizing wood forms, as evidenced by the impressions left along the bottom of the tank. 
The wider walls give the visual impression that the tank is resting on a thick, concrete 
foundation. The wider walls at the bottom are needed to resist the higher water pressure 
that occurs in lower portions of the tank. 

61 Montana Power Company, Flint Creek Hydroelectric Project Engineering Evaluation, FERC Project No. 
1473 (Butte, Montana: Montana Power Co., 1986), 4. 
62 Ben Singer, Written communication to Dagny Krigbaum, November 19, 2007. 
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The tank is cylindrical, made of concrete, and reinforced with what is believed to be a 
grade 40 rebar. 63 The roof of the tank has a 9" lip that is spalled on the upper and lower 
sides, giving the lip a rounded appearance. There is a hexagonal opening with a raised 
concrete lip, approximately 4 feet wide, located in the center of the roof. There was at 
one time a 1-Y:z inch pipe railing around the opening, but it is unknown whether the 
railing is still in place. There is an overflow spillway located at the peak of the tower, 
just below the roof on the east side. A tumble bay was located below the spillway, but has 
since been removed or has deteriorated. A permanent steel extension ladder is embedded 
in the exterior of the tank, approximately 25 feet from the top of the roof, but the lower 
portion of the ladder was removed for liability reasons.64 

The wood stave pipe inlet is 52 inches round, and is located at ground level, on the 
upstream elevation, or the south side of the tank. The riveted steel penstock exits the tank 
on the downstream elevation, or north side, through a 36" diameter outlet, with the buried 
penstock leading in a northerly direction down to the powerhouse. A brick shed roof 
valve house nearly two-stories in height, is attached to the downstream elevation of the 
surge tank. The brick walls are not reinforced, and the interior is accessed by a set of two 
north facing steel doors. The roof of the valve house is wood plank, and is supported in 
part by two steel channels. Two window openings in the valve house have been filled in 
with concrete block, one on the east and one on the north side of the building. A 
pedestrian entry has been filled in with concrete block on the west side. A modem 
interior wooden staircase in the valve house provides access to operate the gate valve that 
serves the penstock. A spare penstock opening is located on the northeast end of the valve 
house but has been sealed off with a blank flange. The spare opening was part of the 
original design and may indicate that the original design called for installation of another 
penstock.65 According to J.R. Hitt, another penstock in the original design is also 
evidenced by the provisions located at the powerhouse, preparing for two additional 
turbines. 66 

Over time, it has been most commonly reported that the inlet side of the surge tank had 
deteriorated worse than any other portion of the tank. This was the case in 1974, when a 
majority of the repairs to the tank involved the inlet portion, as well as in 1987, when it 
was reported that the worst deterioration of the tank was still located on the inlet side. 
According to Hitt, the deterioration on this side was likely due to seepage through the 

63 J.R. Hitt, Evaluation of Condition of Surge Tanlc Flint Creek Plant (Butte, Montana: Montana Power 
Company, 1987), 6. 
64 Montana Power, The Flint Creek Project Status Report (Granite County, Montana: Montana Power 
Company Records Box, 1987). 
65 Geert Blaauw, Flint Creek Power Plant Surge Tank -Details oflnlet and Outlets and Ladder (Granite 
County, Montana: Montana Power Company Records Box). 
66 J.R. Hitt, Evaluation of Condition of Surge Tank: Flint Creek Plant (Butte, Montana: Montana Power 
Company, 1987), 1. 
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wall, causing accelerated freeze-thaw conditions. 67 The outlet side of the surge tank has 
remained in much better shape, with minimal deterioration of the concrete over time. 

The surge tank is a significant historical feature of the Flint Creek complex in part 
because it is no longer a technological necessity of modem hydroelectric facilities. In this 
case, the proposed pipeline planned for construction will be either polyethylene or steel, 
and therefore, able to handle pressure waves (see previous discussion regarding water 
surges and pressure in HAER No. MT-132-A). Steel and polyethylene water transmission 
systems are both stronger than wood, and have the ability to deform and return to normal 
size with pressure. In addition, valves in the newly planned powerhouse will not be able 
to close quickly enough to create the large pressure waves that could destroy the pipeline. 

67 J.R. Hitt, Evaluation of Condition of Surge Tank: Flint Creek Plant (Butte, Montana: Montana Power 
Company, 1987), 3. 
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General Drawing of Tank and Detail of Base- Drawn by Geert Blaauw May 11, 1918 for tbe Anaconda Copper 
Mining Company. Not Copywrighted. 
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General Drawing of Elevation of Surge Tank-Drawn by Geert Blaauw May 11, 1918 for the Anaconda Copper Mining 
Company. Not Copywrighted. 
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