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Between March and August 2006, SWCA Environmental Consultants documented the 
hydroelectric complex, under guidance of the Historic American Engineering Record (HAER). 
Project manager Sheri Murray Ellis (SWCA) coordinated with historian and photographer James 
W. Steely to complete the HAER documentation. Archives for the Cove Hydroelectric 
Development are located at the PacifiCorp headquarters in Portland, Oregon, at the PacifiCorp 
regional office in Salt Lake City, Utah, and at the Utah State Historical Society History Center in 
Salt Lake City, Utah. Primary sources of information about the plant's history are extremely 
limited. 
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The Cove Hydroelectric Development is located near the City of Grace in Caribou County, 
southeastern Idaho. Despite its location in Idaho, the facility's history is largely tied to that of 
northern Utah. This complex is unique in the Idaho-Utah region for its use of an extensive high
volume, low-head flume and turbine system that provided for the extraction of 7.5 megawatts of 
energy from a relatively flat stretch of water along the Bear River. Shortly after its construction, 
the Cove complex was integrated into one of the earliest hydroelectric grid systems in the local 
region, being combined into a single power grid with three other hydroelectric plants along the 
Bear River in Idaho and a number of plants in northern Utah. The complex was tied to 
agricultural activities in the Grace area as well as to mining activities in northern Utah, though its 
significance is in its structural components and not in its particular role in history or its influence 
on local or regional events. Finally, a conservative operational approach to maintenance retained 
aging technology within a modem power grid for many years past a reasonable retirement. 

Only limited historical documentation of the Cove Hydroelectric Complex was undertaken prior 
to the preparation of this HAER document. This previous documentation occurred at the state 
level and consisted of the preparation of a State of Idaho Historic Sites Inventory Form that 
encompassed most, though not all, of the features discussed in this HAER document. This 
previous documentation resulted in a determination at the state level that the Cove Hydroelectric 
Development is eligible for the National Register of Historic Places, primarily under Criterion C. 

Very few primary records exist for the Cove complex. No company records specific to the plant 
could be found for the period prior to 1937. Records available for the period after 1937 consist of 
the annual reports of the Utah Power & Light Company, where information specific to the Cove 
facility is limited. However, Rocky Mountain Energy ( dba PacifiCorp, dba Utah Power & Light) 
does hold an extensive collection of as-built engineering drawings for the vast majority of the 
components of the complex. These drawings were compared to measurements taken of system 
components during fieldwork and were found to be accurate in all cases. Examination of local 
and regional newspapers for the period of the facility's construction also yielded very little 
information. As such, much of the historical information provided here is gleaned from either the 
available design drawings or secondary sources. 

This HAER report organizes the available information and first-hand facilities descriptions in 
Historic American Engineering Record format. Headings and subheadings below follow the 
recommended organization of information in "Preparing the HAER Narrative" issued by the 
Historic American Engineering Record. 

The Cove Hydroelectric Complex operated for 87 years from its construction in 1916/1917 to the 
final failure of the flume, and the subsequent shut down of the entire system, in March 2003. The 
extremely high cost of continually repairing and maintaining the flume came to outweigh the 
financial gain of selling electrical power from this generally low-wattage system. This fact, 
coupled with a settlement agreement reached during the relicensing of the company's Bear River 
Project (Grace, Cove, Soda, and Oneida), which included measures for restoring fisheries along 
the section of the Bear River impacted by the hydroelectric operations, prompted Rocky 
Mountain Energy (the PacifiCorp) to apply to the Federal Energy Regulatory Commission 
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(FERC) for approval to decommission the facility. As part of preparation of the National 
Environmental Policy Act document and in compliance with the Section 106 process of the 
National Historic Preservation Act, the FERC required that Rocky Mountain Energy assess the 
potential effect of the decommissioning on the important historical resources of the complex and 
consult with the Idaho State Historic Preservation Office (SHPO) to resolve any adverse effects. 
Through this process, a Memorandum of Agreement was prepared between the Idaho SHPO and 
Rocky Mountain Energy (PacifiCorp) calling for the preparation of this HAER documentation. 
SWCA Environmental Consultants-with Sheri Murray Ellis as manager and principal historian 
and James W. Steely as photographer and contributing historian-assembled the narrative and 
photographic record. 

Description of the Resource 

The Cove Hydroelectric Development is a complex facility with features extending over one 
mile from the beginning of the facility to the end. The following sections offer descriptions of 
the general geographic, topographic, and cultural setting of the facility as well as of the 
arrangement of features within the facility itself. 

Resource Setting 

The Cove Hydroelectric Development is located along the Bear River in southeastern Idaho, due 
west of the city of Grace in Caribou County. This area is approximately 60 miles east-southeast 
of Pocatello, Idaho. The north-south trending Gem Valley in which the plant is situated is 
characterized by generally flat terrain bordered by high mountains, a prominent basalt bench in 
the eastern half of the valley, and the deeply incised Bear River. The entire valley is underlain 
with basalt, which is capped by a relatively thin layer of highly fertile, organic soils. These soils, 
when coupled with the development of irrigation facilities, made the area highly desirable for 
agricultural purposes. 

The eastern half of the valley is located on a bench overlooking the Bear River drainage. The 
community of Grace is located atop the bench, hugging the foothills of the eastern mountains. 
The Cove Hydroelectric Development is located at and near the western base of the bench. The 
facility's design takes advantage of the sloping terrain at this location to create the water flow 
necessary to generate electricity. 

Throughout the history of the valley, agriculture, particularly potato farming, has formed the 
basis of the local economy. This remains true today. The City of Grace, with a population in the 
year 2000 of approximately 1100 residents, is the largest community in the valley. Smaller 
hamlets, often consisting of only a few farmsteads, are scattered around the rest of the valley. 

At the north end of the Gem Valley, north of the Cove Hydroelectric Development, is located the 
former route of the Oregon Trail. Smaller cutoff trails heading to and from northern Utah 
meandered south from the Oregon Trail through the Gem Valley. 
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As noted previously, the Cove Hydroelectric Development is a complex facility that extends over 
more than one mile from start to finish, intersecting the Bear River as it flows north-to-south 
through the Gem Valley. The features of the plant, arranged roughly north-to-south, consist of a 
forebay, dam, screen house and intake, Tainter gate/gate house, concrete-lined canal with a 
diversion spillway (wasteway), wood and concrete flume with an overflow spillway, Tainter 
gate/pressure box and penstock intake, penstock, power plant building with Francis turbine, and 
tailrace. 

The dam and screen house are located at the south end of the forebay, with the screen house 
being attached to the east end of the dam. Water passes through the screen house and flows south 
into a concrete-lined canal with a Tainter gate at the north end. The water flows through the 
canal and into the north end of the large, wood and concrete flume. The flume continues 
southward, meandering gently east and west to follow the contours of the slope upon which it 
sits. As the flume progresses to the south, it gradually loses altitude. At the south end of the 
flume, water flows into a pressure box with a second Tainter gate. Just before (north of) the 
pressure box is an overflow spillway that is used to regulate water flow into the box. The intake 
to the penstock is located in the pressure box feature. The penstock exit the pressure box below 
the ground surface and extends to the southwest down a relatively steep slope to enter the 
powerhouse building and turbine situated on the bank of the Bear River. Transmission lines 
extend off of the substation located just east of the powerhouse. Save for the forebay and dam 
(and its associated fish ladder) and the tailrace, which intersect or straddle the river, all of the 
features of the hydroelectric facility are located on the east side of the river channel. 

Drawings depicting the layout of the dam complex and the general plan for the Cove facility are 
provided with this narrative as attachments. 

Description of the Engineering Aspects, Placed in an Engineering Context 

The Cove Development is a uniquely engineered hydroelectric system relative to its construction 
and operation within the southeastern Idaho region. The design of the development maximized 
conditions prohibiting a high-head system and created an effective low-head system that took 
advantage of a 100-foot drop in elevation over a distance of approximately 1.5 river miles to tum 
a single, highly efficient Francis turbine. The system generates 7.5 megawatts of electricity 
(Cirrus Ecological Solutions 2005). 

The Cove system is a relatively simple design comprising a single major engineering component: 
a 1.1-mile long wood and concrete flume that conveyed water from the diversion dam along a 
course at the edge of a basalt bench to a point overlooking the Bear River. The use of the 20-foot 
wide, 14-foot deep flume was necessitated by the topography of the area, which required that a 
high volume of water-higher than could be conveyed through traditional pipelines or flow 
lines-be used to make up for low static head conditions. 

See individual-structure HAER reports for detailed descriptions of ID-43-A through ID-43-M 
and their specific engineering aspects as structures within the Cove Hydroelectric Complex. 
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flume- continuous semi-circular trough, of wood, metal or concrete, to convey water from its 
source to its applied use; usually engineered to drop at a constant rate for consistent water 
flow and pressure. 

forebay- a structure than consolidates, controls, and directs water from one feature, especially a 
flume, entering another structure such as a sluice gate, tunnel or siphon. 

grizzly - or trash rack, evenly placed and rigid bars of iron or steel across a water intake to trap 
floating debris and prevent large objects from entering a flume, pipe, tunnel, etc. 

head- a measure of the pressure of falling water as a function of the vertical distance that water 
drops; higher head requires less water to generate more power. 

penstock- circular pipe, usually of high-strength steel, to convey water at a greater drop and 
shorter distance than the flume, creating greater pressure at its discharge. 

tailrace - channel for water movement through a fixed, usually cast-concrete, structure, 
especially in the foundation of powerhouses to move water into and out of water wheels 
for power generation and then discharge. 

Tainter gate - a gate whose face is a section of a cylinder and which rotates about a horizontal 
axis on the downstream end of the gate and can be closed under its own weight or via 
hoists or pulleys to control the flow of water from one area of a hydroelectric system to 
another. 

Engineering Context 

Chief Engineer R.J. McClelland's innovative design of the Cove flume system allowed Utah 
Power & Light, the owner of the facility at its construction, to take advantage of a 100-foot drop 
in elevation from the site of another hydroelectric plant (the Grace plant) to a point 
approximately 1.1 miles downstream along the Bear River. The gentle slope of the river channel 
itself was not sufficient to generate enough force to merit construction of the entire dam, 
penstock, and power plant system directly on the river, but careful engineering of the extensive 
high-volume flume system made it possible to convey the river's water along the edge of a rocky 
bench, traveling along the bench's sideslope to maintain a gentle ( approximately 1-degree) 
downslope, to a point above the power plant's location where the full benefit of the elevation 
change could be realized in a large, 550-foot long steel penstock that plunged from the bench 
down to the power plant and its single Francis turbine. This system created a 66-foot static head. 
The Francis turbine, an inward flow reaction turbine, can achieve up to 90-percent efficiency in 
low to medium head systems with a medium to high flow volumes. This very simple system 
worked extremely effectively for many decades, until structural decay of the wooden 
components of the flume began a series of breaches in the structure's walls. 

For the hydroelectric system proper the Cove complex is composed of a large variety of 
engineering aspects, or features, shaped from a variety of industrial materials. 

Concrete examples (all concrete cast on-site): 
• 141-foot long concrete dam reinforced with square rebar in a mesh pattern; 
• 1 mile ofrebar-reinforced concrete ribbing (saddles) holding the wooden flume; 
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• heating/switching house and power plant constructed ofrebar- and mesh-reinforced 
concrete; 

• 425-foot long mesh-reinforced concrete canal conveying water from the upper gate house 
to the flume; 

• rebar- and wire mesh-reinforced diversion spillway (bypass); 
• rebar-reinforced concrete tailrace outlet; 
• wire mesh-reinforced concrete foundations for the upper and lower gate houses, screen 

house, and substation. 

Metal examples: 
• 550-foot long, 12.5-foot diameter riveted steel penstock; 
• corrugated cladding on screen house, upper and lower gate houses, shed/workshop, 

garage, and hoist house; 
• steel I-beam support structure for hoist house at powerhouse; 
• steel I-beam support structure for retractable roof at powerhouse; 
• steel grizzlies and Taintor gate frames in upper and lower gate houses; 
• steel catwalk over lower portion of flume; 
• five steel screens in screen house; 
• steel walkway and gate frame at Cove diversion dam. 

Wood examples: 
• creosote-treated lumber in sidewalls and floor of I-mile long flume; 
• wood plant gate portions of Taintor gates in upper and lower gate houses; 
• wood catwalk over upper portion of flume; 
• original formwork for pre-cast and cast-in-place concrete pours. 

Dates of Construction and Changes 

Construction began on the Cove Hydroelectric Development in early 1916 and continued into the 
latter part of 1917. Most of the work during the first year involved preparation of the site, 
including careful excavation of the channel for the flume along the basalt bench east of the Bear 
River. Construction of the major facilities commenced in mid to late 1916, with the powerhouse 
and flume, the two primary components of the system complete roughly a year later in late 1917. 

In the early 1920s, three Bungalow residences and a small lean-to style garage were constructed 
near the Cove powerhouse to provide housing for the facility's primary workers. The residences 
were demolished in 1996, but the small garage remained intact into late 2006. The garage was 
slated for demolition as part of the decommissioning that prompted the preparation of this HAER 
document. 

Over the near century of operation of the Cove complex, no major changes (beyond the 
demolition of the workers' residences) were undertaken at Cove. Around the 1970s, the original 
wooden walkway over the dam was replaced with a steel grate walkway, and during the 1970s or 
1980s, motorized hoists/winches were installed in the screen house and two gate houses to take 
over for the original manually operated weight and pulley systems that had been used to raise 
and lower the screens for cleaning and to control the aperture of the Tainter gates (Lloyd Moon, 
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personal communication 2006). Around this same time, a large workshop/garage building 
composed of steel framing clad in corrugated sheet metal was constructed off of the south 
elevation of the power house building to provide additional workspace for plant operators (Lloyd 
Moon, personal communication 2006). 

During the 1980s, the first rubber lining was installed in the interior of the flume (Lloyd Moon, 
personal communication 2006). Some portions of the flume received additional layers of lining 
in subsequent years as more of the wooden components of the flume began to decay. In the early 
2000s, portions of the flume failed, resulting in large holes in the sidewalls and floor. These 
sections of the flume were repaired by replacing the original wooden timbers and concrete 
saddles with solid, pre-cast concrete flume sections generally matching the cross-section profile 
of the original flume. Instead of concrete saddles, the new sections of the flume rested on graded 
and graveled earthen berms built up from the irregular ground surface to maintain the original 
height and slope of the historical flume. 

Use and Operation (see also Maps, Drawings, and individual component descriptions) 

The Cove Hydroelectric Development operates on a run-of-the-river regime during the irrigation 
season, with water flows in the Bear River running higher than historic predevelopment 
conditions. During the non-irrigation season ( e.g., winter), project operation passes flow that is 
equal to inflow. In general, the pool level in the forebay is managed for consistency of elevation 
and does not fluctuate greatly; the pool at the Cove facility typically operates at full capacity 
with almost no fluctuation resulting from either winter drawdowns or irrigation demands. 

Following is a summary of components/features at the Cove facility. Their HAER complex
structure letters (e.g. ID-43-A through ID-43-M), in sequential component-order generally 
tracking the flow of water downstream through the system, are summarized in Table 1. 

Table 1. Cove Hydroelectric Facility Components: 

HAER Component/Feature 
Feature No. 

A Capture point (forebay and dam) 
B Screen house and intake 
C Switch House/Heating House 
D Workshop 
E Concrete-lined canal 
F Upper Tainter gate 
G Wood and concrete flume 
H Pressure box/Lower Tainter gate/penstock 

intake 
I Penstock 
J Powerhouse 
K Tailrace 
L Substation 
M Garage 
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Inside the Cove powerhouse, water turned the single Francis-type water wheel, producing 7.5 
megawatts of power. Water then flowed through the tailrace in the power house's west wall into 
an open concrete and basalt riprap tailrace outside the power house. The tailrace merged with the 
Bear River channel. 

History of the Resource, Placed in Historic Context 

Contextual Framework 

The Cove Hydroelectric Development was constructed during the heyday of hydroelectric 
development in the Intermountain West. Extensive urbanization of northern Utah, a close 
neighbor to southeastern Idaho, between 1883 and 1927 created a large market for electricity 
within and adjacent to the Bear River drainage (Fiege and Ore 1987:F-10). The sparse population 
of southeastern Idaho alone did not create sufficient demand for the investment in developing 
hydroelectric facilities to be of much interest to would-be entrepreneurs. Additionally, a mining 
boom along the Wasatch Front of northern Utah during this same period also created a demand 
for alternative means of generating electricity to replace the more costly and difficult to maintain 
coal-fired power systems running most mines throughout the region. Hydroelectricity was an 
inexpensive means of providing affordable electricity for mines "factories, businesses, 
transportation, lighting systems, and individual consumers" within these newly urbanized and 
industrialized areas (Fiege and Ore 1987:F-10). 

Elsewhere in Idaho, the development hydroelectricity in the late 1800s and early 1900s was 
largely a byproduct of water management for irrigation purposes. This was particularly true in 
the Snake River Plain area of the state, where fertile volcanic soils were ripe for agricultural 
exploitation except for a general lack of water. With agriculture forming the basis of the early 
economy in the interior West, particularly within the Mormon region that encompassed all of 
Utah as well as southern and central Idaho and parts of Nevada, Arizona, Colorado, and 
Wyoming, access to usable water for irrigation was critical to establishing sustainable 
communities. To this end, substantial effort was focused on managing southern Idaho's few large 
rivers and many smaller ones to create extensive irrigation systems. Many of these efforts 
included the construction of dams and impoundments to store water and drain it off into gravity
fed irrigation canals and ditches rather than attempting to pump water out of the often entrenched 
waterways. Given that such dams were already being constructed, enterprising individuals, 
irrigation companies, and municipalities began to install hydroelectric facilities and sell the 
electrical power they generated to willing and eager buyers. 

The challenge to concerted development of hydroelectric facilities purely for the sake of power 
generation prior to the late 1800s was the reliable transmission of that electricity over any 
substantial distance. Advancements in the generation of electricity up to this time had shown that 
direct current could not be sustained at a predictable and constant level when transmitted over 
long distances, and the further away the recipient of the electricity, the weaker and more 
intermittent the power flow became. As such, the marketability of hydroelectricity prior to ca. 
1890 was limited. This changed in the late 1880s when Lucien L. Nunn successfully built a 
reliable hydroelectric plant and long-distance transmission line system to supply power to mines 
in the Telluride area of Colorado. Nunn employed the technology of alternating current, rather 
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than direct current, to push the electricity over many miles from the generating plant at Ames to 
the mines in the area (U.S. Bureau of Reclamation 2006). This was the first successful long
distance transmission of a sustained electrical current in the Intermountain West. 

The success of Nunn in Colorado drew great attention to the possibility of establishing similar 
systems elsewhere in the region. This was particularly true in much of Idaho, where native 
sources of coal and oil and gas for fueling power plants are exceptionally limited an alternate 
means of generating electricity were the only real avenue. In the mid 1890s, A.D. Foote, a 
successful engineer in the mining industry who had used canals to generate electricity for mines, 
turned serious attention to the Snake River and conducted a tour of the waterway to identify 
future dam and canal sites (Idaho State Historic Preservation Office 1995). A few years later, in 
1900, construction began on the Swan Falls Dam south of Boise, Idaho. The dam was built for 
the primary purpose of providing hydroelectricity and employing the new technology developed 
by Nunn for the Telluride mines. The Swan Falls dam and hydroelectric plant was one of the 
earliest projects of this type in Idaho. In the ensuing years, similar plants were built along the 
Snake River at American Falls and Idaho Falls, with each of these facilities having the major 
secondary purpose of supplying irrigation water to the region's agricultural establishments. 

With the formation of the Bureau of Reclamation (first known as the United States Reclamation 
Service) in 1902, the attention of the federal government turned toward large-scale irrigation and 
hydroelectric projects in the interior West and elsewhere. In Idaho, the Bureau undertook large 
dam-building projects such as Milner Dam and Minidoka Dani, both on the Snake River. Though 
both projects were geared toward providing water to a state-regulated canal system, the 
development of hydroelectric facilities as parts of these projects was a significant component of 
their operational mandates. 

Small-scale hydroelectric development along Idaho's rivers increased somewhat during the 
191 Os with the passage of federal legislation that provided for municipal governments to operate 
and supply electricity to customers. This resulted in communities such as Idaho Falls effectively 
becoming major municipal power companies. 

Concurrent with municipal power development was the rise of holding companies in the 
electricity industry in the early 1900s. Among the largest and most powerful of these companies 
was the Electric Bond & Share Company (EB AS Co), which was incorporated by General 
Electric in 1905 (Hirsh 2002). Holding companies, which often consisted of electrical equipment 
manufacturers, worked on the premise that the holding company would exchange necessary 
power generation equipment, such as turbines and generators, for stock in nascent utility 
companies, allowing the utility company to retain its cash for construction and operation of their 
projects. The holding company then issued stock in itself, using the assets of the utility 
companies as collateral. Since the holding company's stock was diversified among several utility 
companies, stock in the holding company was more stable and secure, drawing in more investors 
than would be the case with the utility companies alone. Because the holding companies had a 
substantial investment in the success of the utility companies, they often provided management 
and engineering services to the utilities, which often could not afford to hire such professionals 
themselves. The investment power of holding companies created a boom in hydroelectric 
development in the early 1900s. 
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EBASCo was ubiquitous in the hydroelectric industry in the West and developed subsidiaries 
such as the Idaho Power Company and Utah Power & Light to handle the on-the-ground 
construction, operation, and expansion of power generation facilities and transmission systems in 
Idaho and Utah. EBASCo handed over operation of almost all of the non-governmental (non
municipal and non-Bureau of Reclamation) hydroelectric plants along the Snake River to the 
Idaho Power Company in 1916 (Idaho State Historic Preservation Office 1995). A similar 
scenario played out in Utah with the Utah Power & Light Company. 

It was amidst this holding company frenzy that the Cove Hydroelectric Development was 
constructed. By 1900, Lucien Nunn, the father of long-distance power transmission in Colorado, 
had established hydroelectric plants in Logan and Provo Canyons in northern Utah, and he began 
to look northward for additional power opportunities along the Bear River. In 1908, Nunn 
brought his power company, the Telluride Power Company, to the Gem Valley of southeastern 
Idaho. Fresh on the heals of developing hydroelectric facilities, primarily for mining operations, 
in Utah and Colorado, Nunn set his sites on the Bear River as a source of power that could 
contribute to a vast power grid he was creating to supply electricity to residential, commercial, 
and industrial customers in northern Utah (Simmons and Varley 1977). Nunn's company 
constructed the Grace dam and power plant, using an innovative wood and steel pipeline to use 
the terrain to his advantage and convey water from the dam site to a power plant located several 
miles away on the east bank of the Bear River. The pipeline allowed Nunn to achieve a high 
static head that generated considerable electricity. 

The success of Nunn's Grace plant attracted the attention of the Utah Power & Light Company. 
As part of their efforts to consolidate a number of smaller power companies in the Intermountain 
region, Utah Power & Light purchased the Grace plant from Nunn in 1912 and began an 
expansion of the facilities (Southworth et al. 1999:32). Around 1914, Utah Power & Light, 
under the holding company EBASCo, began consideration of additional hydroelectric projects 
near the Grace plant. Engineers from Utah Power & Light identified a 100-foot drop in elevation 
between the Grace plant and a point approximately 1.5 miles downstream and devised a way to 
harness the energy created by the river along this stretch (Utah Power & Light 1916z:Drawing 
UD-8971). Thus was conceived the Cove Hydroelectric Development (Utah Power & Light 
1916aa:Drawing D-7877). With the development of the nearby Oneida Project by Utah Power & 
Light in 1913 and the Soda Project northeast of Cove in 1923, Utah Power & Light added 
southeastern Idaho to its effective monopoly on power provision in the Intermountain West. 

The Cove Development continued to operate as a simple, low profile component of the Utah 
Power & Light empire over the next 87 years following its completion. The facility saw very 
little substantive change over that time, retaining most, if not all, of its original key features. 
Maintenance of the status quo appears to have been the basic history of the Cove Development 
from its construction to its decommissioning in 2006, despite the proliferation of hydroelectric 
development on larger rivers in north and north-central Idaho between the 1930s and early 
1960s. Construction of these larger facilities, along with similar ones in northern Utah, met the 
growing demand for electricity coming from consumers and did not entice Utah Power & Light 
to attempt to upgrade the Cove facilities to increase output; such attempts would likely have 
resulted in little return on investment given the limitations of low-head hydroelectric systems. 
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The significant events and individuals linked to the history of the Cove Hydroelectric 
Development are Lucien Nunn, his successful implementation of long-distance electrical 
transmission in Colorado, and his establishment of the first hydroelectric plant on the Bear River. 
While not individuals, Utah Power & Light and EBASCo also played a major role in the 
Development. 

Lucien Nunn was a Jack-of-all-trades, working in a wide variety of fields, including the legal 
profession, throughout his career. In the late 1800s, Nunn was working with the mining industry 
in Colorado when he successfully implemented an alternating current transmission system that 
could convey electricity over greater distances and with far less, almost no, attenuation of the 
power level. Prior to this time, most transmission systems operated off of direct current, which 
lost strength over distance and was only effective for application close to its point of origin. 
Nunn's alternating current transmission system allowed the mines of the Telluride, Colorado, 
area to divorce themselves from the more cumbersome and less reliable coal and steam power 
systems upon which they had been dependent throughout most of the 1800s. With the success of 
his system in Colorado, Nunn founded the Telluride Power Company, and took his ideas on the 
road. Nunn's specialty was in the development of high-head hydroelectric technology applied to 
relatively small waterways. 

Nunn came to Utah in the late 1800s to tap into the lucrative mining boom and its need for 
electrical power. He also recognized the growing residential and commercial demand for 
electricity resulting from the rapid urbanization of the Wasatch Front. Nunn began development 
of small hydroelectric projects throughout the state around the tum-of-the-century, constructing 
plants in Logan and at Olmstead, just east of Provo, around that time. Nunn's apparent 
trademark, seen at many of his small hydroelectric projects, was the use of long-distance 
pipelines and flow lines to use existing topography to maximize the amount of energy obtained 
from any given stretch of river identified for hydroelectric development. 

Nunn began working on the development of hydroelectric power on the Bear River around 1906 
with a series of small dams. The first was the present Grace Dam, north of Grace and northeast 
of the Cove Development. Completed in 1908, the Grace Dam diverted water into a large wood 
stave and steel flow line that ran along a long trench excavated into the basalt bench overlooking 
the Bear River. The line extends from the dam to a surge tank and penstock intake on the edge of 
the bench and then drops approximately 550 feet to the Grace power house on the east bank of 
the river. 

While the Grace Project was demonstrating its success in southeastern Idaho, the Utah Power & 
Light Company was formed in Utah as a subsidiary of EBASCo. The company was formed in 
1912 with an express goal of consolidating smaller electrical utilities into one larger entity. To 
this end, Utah Power & Light set about buying up smaller utilities throughout Utah and the rest 
of the Intermountain West. With the financial backing of the large holding company, EBASCo, 
Utah Power & Light was very effective in absorbing many smaller companies throughout the 
region. Shortly after their founding, Utah Power & Light approached Nunn and his Telluride 
Power Company with an offer to buy the operations at Grace. Nunn agreed, and the Grace 
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Project officially became a Utah Power & Light property. Still eager to expand their operations, 
Utah Power & Light sent engineers to examine the Bear River for other possible locations for 
hydroelectric plants. Several sites were identified in the area around Grace, including the site for 
the Cove Development. By 1915, plans were developing within Utah Power & Light as to how to 
take advantage of a 100-foot drop in river elevation in the area immediately south of the Grace 
plant. With the assistance of EBASCo's Chief Engineer, R.J. McClelland of New York, Utah 
Power & Light devised plans for an extensive high-volume flume system that would do just that. 
By early 1916, detailed design plans for the Cove Development had been drafted, and the 
Phoenix Construction Company was contracted to carry out the construction of the facility. 

Within four years of its founding in 1912, Utah Power & Light had purchased at least 27 smaller 
utility companies and was well on its way to its ultimate assimilation of more than 130 such 
companies (McCormick 1994). Roughly 6 years later, shortly after the completion of the Soda 
Hydroelectric Project, Utah Power & Light was serving more than 83,000 customers in four 
states, and half of that power was coming from their facilities on the Bear River, including the 
Cove Development (McCormick 1994). The Idaho facilities were connected to the main Utah 
Power & Light grid system with its main distribution center in Salt Lake City, Utah. 

Once completed, the Cove Development was integrated into a developing 50,000 kilowatt power 
grid system composed of four small hydroelectric facilities on the Bear River: the Grace Project, 
the Oneida Project-completed around 1913-and the Soda Project-completed in the early 
1920s. The Cove Development remained a constant component of that grid system throughout its 
87-year operational history. Repeated failure of sections of the historical wooden flume in the 
early 2000s and increasing maintenance costs for the facility led to the application for 
decommissioning of the Development by PacifiCorp (now Rocky Mountain Energy) in 2003. 
The application was granted in early 2006, and decommissioning commenced in late Summer 
2006. 

Workforce Associated with the Resource 

Little is known about the workforce employed to construct the Cove Hydroelectric Development. 
Limited information gleaned from local newspapers suggests that between 500 and 600 workers 
were employed in the project through the Phoenix Construction Company during the 1916 
construction season (Soda Springs Chieftain June 29, 1916). These workers appear to have been 
supplemented by craftsmen working directly for the Utah Power & Light Company, who, as in 
the case of E. Eskelson, a carpenter foreman, may have served in the supervisory roles 
overseeing the large labor pool (Soda Springs Chieftain September 28, 1916). 

Work on the Cove Development was a dangerous pursuit. With the large number of workers on
site and the magnitude of the undertaking, construction accidents appear to have been relatively 
common. Three such accidents were reported in the local Soda Springs paper within a 3-week 
period. In one instance, a worker, E. Eskelson, the aforementioned carpenter foreman, fell from a 
scaffold (Soda Springs Chieftain September 28, 1916). In another series of instances, a worker 
by the name of Albert Stanhope experienced an accident of an unidentified nature that resulted in 
the amputation of his left leg, and a second man, James Martha, had his eyes "filled with cement" 
during an accident on-site (Soda Springs Chieftain October 19, 1916). A brief note in the Soda 



COVE HYDROELECTRIC DEVELOPMENT 
HAER No. ID-43 

(Page 15) 

Springs Chieftain (September 28, 1916) suggests that Utah Power & Light established a 
company hospital on-site to treat sick and injured workers. 

Technology and Labor 

Construction tasks of at least 1916 and probably through much of 1917 appear to have kept 
between 500 and 600 workers employed at the Cove Development (Soda Springs Chieftain June 
29, 1916). This labor-intensive endeavor brought state-of-the-art technology to what was, and 
still is, an extremely rural and largely isolated area of southeastern Idaho. 

While most of the metal and timber materials for construction were likely shipped into southern 
Idaho via the Oregon Short Line Railroad, which had a branch line into the Grace area, finishing 
of these materials occurred on-site, as indicated by notes included with the as-built drawings for 
many of the project components (Utah Power & Light 1916a through 1916y). For example, a 
small sawmill/carpentry shop would have been established on-site to finish dressing the 
dimensional lumber shipped to Grace for construction of the long flume and for use in the wood 
framing of buildings and in creating the board forms employed in the pouring of concrete. 
Additionally, cement was mixed on-site in an established concrete plant, likely located near the 
east bank of the forebay as suggested by the presence of used cement mixers submerged in the 
forebay and discovered during draining of the pond for decommissioning. Limestone for the 
cement may have come from known sources in northern Utah or along the Snake River in Idaho. 
All welding and most of the riveting used to connect the steel elements of the system was also 
undertaken on-site, once again as suggested by notes included in as-built design drawings. 

Once construction transitioned to operation, a small crew stayed on to manage the power plant, 
extensive, and often finicky, flume system, and transmission lines. System operation was 
undoubtedly coordinated with the Grace Project, the power plant for which is located only a few 
hundred yards north of the Cove forebay; the water flow through the Grace system would have 
influenced operations of the Cove system. As the Cove facility adjusted to its most efficient 
operation, equipment would have improved over the years, however, the major components of 
the system, including the wood-lined flume and the Francis turbine, remained almost entirely as 
they were originally installed in 1916 and 1917. The Cove facility never employed a large crew 
while in its normal operating condition. With only three company houses built near the Cove 
power house, key crew would have been limited, and personnel assets would have been shared 
with the larger contingent of workers at the Grace Project. 
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A = Diversion Dam & Forebay 
B = Screen House/Intake 
C = Heating House/Switch House 
D=Workshop 
E = Concrete-lined Canal 
F = Upper Gate House 
G=Flume 
H = Lower Gate House/Penstock Intake 
I = Penstock 
J = Power House 
K =Tailrace 
L = Substation 
M= Garage 

Plan view of Cove Development, HAER No. ID-43. 
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Drawing UF-8952, Cove Development, Topography Along Bear River from Grace 
Station South, Sheet 2 of 3, 1915. 
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Drawing UF-8952, Cove Development, Topography Along Bear River from Grace Station 
South, Sheet 3 of 3, 1915. 
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Drawing UD-8971, Cove Development, Profile of Bear River from Grace Station South, 
1916. 


	4932_001
	4933_001
	4933_015

