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LOWER DAM TAINTER GATE

THE NEED FOR ELECTRICITY
With the advent of electricity in the late 1870s, an era of rapid expansion of this emerging industry was transforming 
the American landscape. Initially using steam and gas machinery for producing the needed power, rural communities 
throughout America soon sought the science of electrical engineering to meet the rising demand. As the electrical usage 
in these communities increased, the existing systems reached maximum capacity, and an additional source of electricity 
soon became necessary.

WATER POWER
Interest in developing a hydropower dam on the Upper Iowa River between Decorah and Waukon was expressed as 
early as 1897, but at the time was determined to be infeasible. In 1903 because of the public’s demand for more electrical 
power, a systematic study of the river was conducted. The study indicated the Upper Iowa River to be a perfect location 
for dams as it had the steepest water flow rate in the state, and soon the Lower and Upper Dams were built on the river 
outside of Decorah.

Two historical descriptions attest to this attribute. According to a Decorah Republican December 24, 1908 news item, 
“the dam is 25-feet high—the highest dam in Iowa [at the time]—and it might interest your readers to know that the 
Oneota River has a fall of eight feet to the mile, nearly double that of any other river in Iowa, and for this reason (taking 
the size of the river into consideration), the most valuable river available for water power in this state.” Likewise, the 
Decorah Journal on June 5, 1941 stated: “The Upper Iowa River has the greatest drop of any river in the United States 
except mountain streams, official government reports state. Between Decorah and Lansing the drop is 334 feet—more 
than 10 feet a mile.” This may help explain historically the building of 34 mills and water-power sites that existed in the 
Upper Iowa River basin in Winneshiek County.

The development of transmission lines was an essential part of expanding this industry. In the early 1910s, power was 
flowing from the dams on the Upper Iowa River into a three-county area via transmission lines, reaching the towns of 
Decorah, Waukon, Lansing, Cresco, and Postville. Area villages too small to support a steam plant were also supplied 
with power. Electricity soon began to reach farms as well, allowing farmers to light their homes and barns and to install 
motors for pumping water, grinding feed and a score of other tasks. 

According to a 1912 report by the Iowa Drainage Commission, the Lower Dam was the first hydropower plant located 
entirely within Iowa. While the Keokuk plant had been completed earlier, it was only partly located in the state. In a 1913 
article appearing in the magazine Popular Electricity, the author stated that the Lower Dam “with its effective head of 27 
feet when the pond was full, is the highest in Iowa, barring the great structure at Keokuk.”

As the need for electricity continued to expand, consolidation of the smaller power companies began in earnest in 
northeast Iowa and throughout rural communities nationwide. In 1915, Upper Iowa Power Company sold the Lower 
and Upper Dams to Mid-Continental Utilities. Around 1918, this firm refinanced themselves and incorporated under 
the name of Interstate Power Company. In 1919, the Decorah Republican reported on this incorporation, stating the 
new corporation “will be one of the largest in the Upper Mississippi Valley.” This race for consolidation continues to the 
present day.

SHIFT TO COAL
By the 1930s, the power generated by the smaller hydropower dams such as the Lower and Upper Dams could not 
meet demand, and the industry shifted to coal burning plants. Another factor causing this shift was the increasing cost 
of repairs and new government regulations, along with emerging environmental concerns with hydropower dams, e.g. 
obstruction of fish movements, sediment buildup and even the alteration of riverbeds. While a typical dam boasts a 50-
year economic design life, their deterioration and constant upkeep result in a shorter life span. 

The Lower and Upper Dams, like most small dams built in the early 1900s, had reached a point where the cost of repairs 
outweighed operational benefits. In 1958 Interstate Power shut down these two dams on the Upper Iowa River for 
economic reasons. From that time on, the dam sites were used solely for public recreational facilities.

In the early 1970s, the DNR purchased the dam properties, and continued to manage the dam sites for recreation. Over 
the years, significant damage has occurred at the sites due to flooding events and disrepair. In 2008, flooding caused 
major damage to the Lower Dam, resulting in a change in the river’s course. In January 2020, the DNR undertook an 
emergency project at the Lower Dam site which removed the remaining three dam gates from the site. Two were turned 
into scrap metal; the one displayed here was offered to the Winneshiek County Historic Preservation Commission.

THE TAINTER GATE
The dam gate involved in this preservation project is the last remaining of the Tainter gates installed at the Lower Dam 
on the Upper Iowa River. The Tainter gate is a type of radial arm floodgate used worldwide in dams and canal locks to 
control water flow. It is named after Prairie du Chien, Wisconsin-born Jeremiah Burnham Tainter who designed the 
Tainter gate in 1886. 

A side view of a Tainter gate resembles a slice of pie with the curved part of the piece facing the source or upper pool of 
water and the tip pointing toward the destination or lower pool. The curved face or skinplate of the gate takes the form 
of a wedge section of cylinder. (Note: The skinplate is missing from the Tainter gate displayed here.) The straight sides 
of the pie shape, the trunnion arms, extend back from each end of the cylinder section and meet at a trunnion which 
serves as a pivot point when the gate rotates. A trunnion (from Old French "trognon", trunk ) is a cylindrical protrusion 
used as a mounting or pivoting point.

The rounded face, long radial arms, and trunnion bearings allow it to close with less effort than a flat gate. Trunnion 
bearings are very specialized bearing mechanisms. Sometimes, a shaft not only has to rotate, but the assembly connected 
to the shaft has to rotate as well. Other times, the shaft needs to be free to move around in circular motions. As an 
example, your shoulder joint is a trunnion bearing.

When a Tainter gate is closed, water bears on the convex (upstream) side. When the gate is rotated/raised, the rush of 
water passing under the gate helps to open and close the gate. Tainter gates are usually controlled from above with a 
chain/gearbox/electric motor assembly.

The Lower Dam, powerhouse, and Lake Oneota behind the dam gates are shown in this panorama. A wooden walkway allowed access to the powerhouse and dam from the land behind. The Julius Peterson 
home visible in the woods was destroyed along with severe damage to the powerhouse and dam in May 1944 when debris from rampaging flood waters prevented the flood gates from being opened and the 
dam was overwhelmed. Photo courtesy of Winneshiek County Historical Society

The advent of electricity 
opened the door to labor-
saving appliances for the 
home as evidenced by this 
advertisement in the June 4th, 
1908 Decorah Republican.
Courtesy of Winneshiek County 
Historical Society

The Lower Dam was constructed four miles downstream from the site of Upper Dam after the first Upper Dam failed 
in March of 1907 due to faulty construction. The Lower Dam powerhouse is under construction in 1907 in this photo.
Photo courtesy of Winneshiek County Historical Society

The Lower Dam powerhouse and dam went online in 1909, supplying electricity to northeast Iowa until 1958 when 
Interstate Power Company closed both Upper and Lower Dams for economic reasons.
Photo courtesy of Winneshiek County Historical Society

Lake Oneota, the lake formed by the Lower Dam, was a popular place for boating, 
picnics, and outings. Mabel Musser and her beau are pictured here enjoying a 
leisurely boat ride on the lake.
Photo courtesy of David Faldet

Side View Cut-Away Diagram of Tainter Gate Operation: When a Tainter gate is closed, water bears on the convex 
(upstream) side. When the gate is rotated (raised), the rush of water passing under the gate helps to open and close 
the gate. When water from the dam passes through, the turbines spin in the dam’s powerhouse creating electricity. 
The more water that passes through a dam, the more energy is produced.
Diagram courtesy of Winneshiek County Historical Society

Upper Dam was located seven miles east of Decorah and Lower Dam was located four miles east of Upper Dam. The 
Decorah Republican in December of 1908 explained the reason for using the water power of the Oneota River (now 
known as the Upper Iowa): “…the Oneota River has a fall of eight feet to the mile, nearly double that of any other 
river in Iowa, and for this reason (taking the size of the river into consideration), the most valuable river available for 
water power in this state.”  Map courtesy of Iowa Department of Natural Resources

The outdoor industrial sculpture displayed here is part of a historically 
significant hydropower dam on the Upper Iowa River that provided electricity 
for area communities. The preservation of this last remaining dam gate from the 
historic Lower Dam site located outside of Decorah was a collaborative effort 
of the Winneshiek County Historic Preservation Commission, Iowa DNR, 
Decorah Parks and Recreation, and the Winneshiek County Historical Society.
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Upper Dam with five Tainter gates and the powerhouse. A set of rails was embedded in the concrete platform along 
the top of the dam and small rail cars with electric motors mounted on the cars were moved along the rails across 
the top of the dam; the electric motors were used to raise and lower the cables controlling the five gates. The three 
Tainter gates on the left are closed, retaining water behind their skinplates while the two Tainter gates on the right 
have been rotated/raised to allow water from behind the dam to pass through.
Photo courtesy of Winneshiek County Historical Society
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