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1.0 Introduction 

Alaska Power & Telephone (AP&T) provides power and telephone services to 30 isolated 
communities in rural Alaska.  In the mid 1990’s AP&T envisioned the Upper Lynn Canal 
Regional Power Supply System that would meet regional power requirements utilizing 
renewable energy.  The desire was to utilize the area’s hydroelectric potential along with inter-
ties connecting the boroughs of Haines and Skagway along with Inside Passage Electric 
Cooperative (IPEC).  At that time, isolated diesel generator plants met most the power needs 
forth region with minor contributions from Dewey Lakes Hydro in Skagway and Lutak Hydro in 
Haines.   

The Upper Lynn Canal (ULC) plan included construction of the 4 megawatts (MW) Goat Lake 
Hydro project in 1997, a 15 mile submarine cable intertie between Haines and Skagway in 1998, 
a 7 mile intertie between Haines and IPEC in 2007 and finally the construction of the 3 MW 
Kasidaya Hydro Project.  ULC system peak demand in 2008 approached 5 MW.  The table 
below describes the system’s generation equipment, location and capacity. 

The Kasidaya Creek Hydroelectric Project2 is the final part of the original power supply plan.  
Kasidaya Creek is located on Taiya Inlet, 3 miles south of the City of Skagway and 12 miles 
northeast of Haines, Alaska.  The project occupies about 6.0 acres of road-less forested land 
within the Tongass National Forest.  Kasidaya Creek is a glacial-fed stream about 4.5 miles long, 
drains an area of about 19 square miles and flows into Taiya Inlet.  Access for construction, 
operation and maintenance is entirely by water. 

Kasidaya Creek Hydro is a run-of-river project that provides power primarily from May through 
November. During the peak discharge period, the project only taps a portion of the water 

                                                 
1 10-Mile Hydro only supplies the ULC grid at AP&T’s discretion.  This plant’s primary market is IPEC.  This is a 
run-of-river project that provides power for only part of the year. 
2 Name Change from Otter Creek Hydro was approved by FERC on June 26, 2006. 

Upper Lynn Canal Generation Units 

Unit Type Capacity, kW Efficiency, kWh/gal Age, years 
Goat Lake Hydro (storage) 4,000 N.A. 11 
Dewey Lakes Hydro (storage) 943 N.A. 106 
Lutak Hydro (run of river) 285 N.A. 9 
10-Mile1 
(not AP&T’s) 

Hydro (run of river) 600 N.A. 8 

Kasidaya Hydro (run of river) 3,000 N.A. 0 
Skagway #6 Diesel 855 14.69 22 
Skagway #7 Diesel 1,100 14.80 12 
Skagway #8 Diesel 500 14.89 17 
Skagway #9 Diesel (refurbished) 930 ? 0 
Haines #1 Diesel 800 12.64 39 
Haines #2 Diesel 1265 12.93 25 
Haines #3 Diesel 1600 14.92 19 
Haines #4 Diesel 2865 12.83 13 



available in Kasidaya Creek. This project along with the smaller run-of river hydro projects on 
the ULC grid enable Goat Lake’s storage to be fully recharged during the summer for use during 
the winter periods of very low inflow. Power loads exceeding the hydro capacity are met with 
diesel generation when necessary and provides standby capacity. 

AP&T received a Federal Energy Regulatory Commission (FERC) license on October 15, 2002.  
Construction began spring 2006 with substantial completion in November 2008 and first 
electricity generation. 

2.0 Project History 

The idea of developing a hydroelectric project at Kasidaya Creek dates back to the mid 1990’s 
when AP&T began stream flow monitoring to determine if this would be a feasible site.  After 
more than a year of monitoring, it was determined that this site had good potential for adding 
generation to the Upper Lynn Canal (ULC) grid. 

In 1999, a license application was submitted to the FERC and a license issued in 2002. 

In January 2006, AP&T applied for a license amendment to change the penstock design to 
include a short tunnel to reach the diversion site.  The original license routed the penstock over a 
saddle and along the north side of Kasidaya creek.  This route would have required extensive 
bench cuts and would have subjected the road and penstock to unacceptable rockslide hazards.  
Construction of a 700-foot long tunnel would bypass this stretch and provide a somewhat shorter 
penstock. 

Mobilization began on April 11, 2006, using an LCM-8 landing craft and 35-foot crew boat with 
a bow-loading ramp. The jetty, staging area and road right of way clearing and construction 
began immediately.  Placement of large rocks on top of the existing reef increased its height and 
provided protection from the southerly wind generated waves in Taiya Inlet.  Materials from 
excavation of the powerhouse were utilized in the jetty and road construction.  Felled trees were 
skidded and stacked on the beach staging area for US Forrest Service (USFS) scaling of 
merchantable timber.   

Construction effort through the summer and fall of 2006 focused primarily on excavation of the 
powerhouse and tailrace and construction of the first 2500 feet of road.  Extensive blasting was 
required to cut the roadbed to grade through bedrock and a large house sized boulder field.  
Storm drains were installed and drainage improved to control erosion and sedimentation during 
the fall storm season.  Winter weather ended the road construction following installation of a 60-
inch-diameter by 70-foot-long culvert in the “North Tributary”.  Focus then shifted to completing 
the powerhouse foundation and erection of the powerhouse structure. 

Through out the construction, compliance with license plans and agency requests were reviewed 
regularly by the on site environmental compliance monitor (ECM).  FERC and USFS inspectors 
also made periodic visits.  The ECM reports and laboratory test results were provided in weekly 
and monthly reports to the agencies.   



During the fall-winter of 2006, it became apparent that the costs and unknowns involved with 
constructing the 700-foot tunnel were much higher than originally estimated.  Additional survey 
work indicated that it would be more cost effective to extend the road cutting through a rock 
saddle to Kasidaya creek, bridge across and access the diversion site from the south side of the 
creek.  On January 2006, a FERC amendment was applied for to make this change. 

In 2007, the LCM began moving penstock materials to the site as weather permitted.  These trips 
provided opportunity to backhaul timber to Skagway that was given to the community for 
firewood.  While much of the timber had market value, the value was not enough to make 
transporting it economical and there was no sawmill in Skagway. 

In early spring, the powerhouse structure was completed along with the tailrace from the 
powerhouse to the beach.  The 70-foot tall cut bank on the east side of the powerhouse and 
tailrace was stabilized with riprap from the road excavation.  The upper cut bank area with 
suitable slope and soil was seeded with grass and covered with jute mat to promote re-vegetation. 

Excavation, bedding, placement, welding and backfill of the penstock followed the powerhouse 
construction.  The first 105 feet of penstock, leaving the powerhouse, is 42-inch welded-steel 
pipe.  Buried concrete thrust blocks support the pipe outside the powerhouse as it makes a 90 
degree bend and heads uphill, crosses the road alignment connecting with the buried 42-inch 
ductile iron pipe.  The ductile iron pipe joints allow up to 3 degrees of deflection at each joint as 
it follows the road alignment.  Miter cut fabricated 42-inch steel pipe bends created larger bends.  
Approximately 1700 feet of buried penstock was installed by the end of 2007. 

In June 2007, the FERC license amendment was received to extend the road and bridge across 
Kasidaya Creek to access to the diversion site from the south.  Right of way clearing and road 
construction commenced immediately and the road was pioneered into the bridge site fall.  
During excavation of the bridge abutment, rock conditions required design changes making the 
abutments larger and more complicated that anticipated.  By the end of 2007, the bridge 
abutments were only partially completed and construction slowed by heavy snow and cold 
weather. 

With 2008 came even more difficult winter conditions of heavy snowfall, extreme temperatures 
and high winds reducing productivity and making marine access hazardous.  Construction was 
shutdown during the worst weather and progress slowed more. These conditions stressed 
equipment mandating extra effort to maintain concrete above freezing while batching, pouring 
and curing.  Portable heaters, electric heated blankets and insulating blankets provided heat to the 
concrete.  In March 2008, the completed bridge began providing access to the south side of the 
creek to complete the road and begin work on the diversion dam. 

The winter conditions proved beneficial by providing the necessary low water period needed for 
diversion dam construction.  Summer water flow is in the range of 300 to 600 cfs, which is not 
feasible to divert in the narrow bedrock valley. The low winter flow of around 5 to 15 cfs was 
readily diverted to the north while the fore bay, valve house and sluiceway were constructed.  
The water was then diverted through the sluiceway while the 36-foot spillway was constructed 



and the Obermeryer spillway gates were installed.  Final in-stream work was completed in late 
April just as the creek level began rising.    

Following the completion of the diversion, construction of the valve house took place, the buried 
HDPE and above ground ductile iron portion of the penstock installation, generation and 
auxiliary equipment was set, and connections made.  On September 13 the last penstock piece 
was connected.  The last large construction effort was forming the 50 concrete saddles 
supporting the above ground portion of the 42” ductile iron pipe.  September 6, the spillway 
gates were raised and the diversion pool rose to full height.  On October 9 water filled the 
penstock.  October 11 saw the first generation under manual control.  Commissioning turned up 
several defective control parts and revealed additional work necessary to achieve full 
automation. 

3.0 Project Description 
3.1 General 

The main features of the project include an access road with bridge across Kasidaya Creek, 
diversion structure with intake, valve house, a combination of HDPE, ductile iron, and steel 
penstock sections, powerhouse, tailrace channel, pad-mount transformer, jetty with marine 
access ramp, and a buried transmission line to an existing submarine cable splice-vault.  Plan and 
section drawings of these features are in Appendix B. 

3.2 Marine Access Facilities 

The project area is not accessible by existing roads.  Access required building facilities for 
construction and operation materials, equipment, and personnel, with transportation primarily 
provided via a crew boat and LCM-8 landing craft. The marine access facilities include the 
following: 

• Jetty, 200 feet long, constructed with a rubble-mound and placed just north of the existing 
submarine cable landing.  The jetty provides relatively calm water for landing personnel, 
materials, and equipment when winds are from the south.  The top of the jetty will also 
serve as a helipad as will the staging area behind the jetty. 

• Staging area constructed to the southeast of the jetty, between the jetty and the existing 
submarine cable vault from fill.  This area provided a level staging area for materials and 
equipment unloaded from the landing craft, as well as a helipad.  Most of this fill is above 
the mean high water level. 

• Boat ramp constructed to the north of the jetty by grading and placing concrete planks. 

3.3 Access Road 

There are no roads to the project site; access can only be by air or water.  An access road was 
constructed from the marine access facilities to the diversion structure.  This access road has a 
length of approximately 4,000 feet, nearly all of which is adjacent to the penstock.  The road was 



initially built with a minimum travel width of 14 feet for construction use.    The access road has 
sections of full bench cut into bedrock with the balance being cut and fill construction. 

Culverts maintain natural drainage channels along the access road, but not more than 300 feet 
apart.  The road crosses one significant tributary of Kasidaya Creek; a large culvert through fill 
provides drainage for the creek at this location. 

The access road crosses Kasidaya Creek about 350 feet below the diversion structure.  Concrete 
abutments formed during winter low flows hold a steel framed bridge across the creek.  A steel 
section of the penstock spans the creek adjacent to the bridge using the same abutments. 

3.4 Diversion Structure 

The diversion structure is located on Kasidaya Creek, at about the 559-foot elevation. The 
diversion structure is above a significant anadromous barrier, a falls of approximately 100 feet in 
height plus other anadromous barriers from the falls to the creek mouth.  An integral intake 
draws water from the impoundment at the southern end of the diversion structure. 

The diversion structure consists of: (1) a reinforced concrete and rock fill north abutment; (2) a 
spillway with a pneumatically-operated gate; (3) a sluiceway; and (4) intake.     

The intake is located at the southern end of the diversion structure, and consists of a trash rack, 
transition piping, 48” shutoff valve, in-stream flow release facilities, and control equipment.  The 
sluiceway includes a 72-inch wide by 60-inch high sluice gate, operated occasionally to sluice 
sediment from the intake area.  The in-stream release facilities consist of an ungated pipe that 
releases water from the intake downstream of the trash rack to the natural stream channel.  An 
orifice plate controls the in-stream release facilities to maintain a minimum discharge rate of five 
cubic feet per second (cfs). 

The normal water level of the impoundment is 570-foot elevation.  When the gate is fully 
lowered at normal water level, the spillway discharge capacity is estimated at 3,100 cfs 
equivalent to the 100-year flood.  The top of the north abutment and intake are at the 573-foot 
elevation providing sufficient freeboard for 4,900 cfs or the 900-year flood. 

3.5 Penstock 

The total penstock length is 3,994 feet (3,933 feet horizontal length), comprising the segments 
shown in Table A-1 below.  The penstock alignment followed these considerations: 

• The ground slope on the north side of the creek near the diversion structure is extremely 
steep, while south side slope is considerably less steep.  This provided better access route 
without the cost and uncertainty of a tunnel. 

• The Forest Service requested alignment avoiding long linear features of straight down 
design that would be visible from Taiya Inlet.  Avoiding such alignment dictated two 
large bends making it nearly parallel to Taiya Inlet. 



• The Forest Service allowed a maximum road slope of 20%.  With a permanent access 
road and a mandate against going straight down the slope to the powerhouse, the most 
economical penstock placement is parallel to the road.  Thus vertical alignment of the 
penstock is designed to match this maximum slope. 

Table A-1  Penstock Segments 
 

 Description 

Slope 
length, 

feet Material 

Outer 
diameter, 

inches 

Wall 
thickness, 

inches 
Support 

type 
1 Intake to air valve 1,034 HDPE 48 1.57 Buried 
2 Air valve to tributary 361 HDPE 48 1.96 Buried 
3 Across tributary 100 Steel 42 0.42 Saddles 
4 Tributary to 75° bend 842 Ductile iron 44.5 0.41 Saddles 
5 75° bend  67 Steel 42 0.42 Saddles 
6 75° bend to 30° bend 279 Ductile iron 44.5 0.41 Buried 
7 30° bend 9 Steel 42 0.42 Buried 
8 30° bend to 135° bend 358 Ductile iron 44.5 0.41 Buried 
9 135° bend 206 Steel 42 0.42 Buried 
10 135° bend to Cl50 DI 247 Ductile iron 44.5 0.41 Buried 
11 Cl50 DI to 60° bend 360 Ductile iron 44.5 0.47 Buried 
12 60° bend to powerhouse 131 Steel 42 0.42 Buried 

Penstock appurtenances include: 

• Reducing sleeve couplings to transition between the various pipe types.   

• Four manholes spaced approximately equally along the penstock length. 

• An air release valve about 400 feet below the intake and on the north side of the bridge. 

• A reducer near the powerhouse, terminating in a flange for connection of the turbine 
shutoff valve.   

3.6 Powerhouse 

The powerhouse is located near the Taiya Inlet shoreline, about 1,100 feet north of the mouth of 
Kasidaya Creek.  The powerhouse is a prefabricated metal building, 28-foot-wide and 48-foot-
long with a 20-foot eave height.  The foundation is reinforced concrete with the floor at 30-foot 
elevation.  The powerhouse is located behind a bedrock outcrop minimizing visibility from Taiya 
Inlet. 

The powerhouse contains one 25” twin-jet Turgo-type turbine connected to a 3280 kW, 900 
RPM, 0.8 air-cooled generator.  The Turgo turbine is rated 4300 Hp with a net head of 521.4 ft 
and a rated flow of 88 cfs. 

Auxiliary equipment in the powerhouse includes a control system for local and remote operation, 
a hydraulic power unit for operation of the turbine needle valves, a battery operated turbine 



shutoff valve, a lube oil unit for the generator bearings, a bridge crane, a station battery and DC 
system for operation of critical equipment, and a station service AC power system. 

The turbine discharges through an open channel tailrace approximately 160 feet long to Taiya 
Inlet.  The tailrace passes through a naturally occurring gap in the bedrock outcrop that parallels 
the shoreline, which was enlarged and brought down to grade.  In the inter-tidal section of the 
beach below the excavated tailrace, rock weirs control erosion of the cobble beach material. 

3.7 Switchyard 

A small switchyard is located adjacent to the powerhouse, consisting of a 3,750 kVA 34.9/4.16 
kV main power transformer with an integral disconnect switch. 

3.8 Transmission Line 

The Project is inter-tied with an existing 34.5 kV submarine cable that connects the communities 
of Skagway and Haines.  A 200-foot-long 34.5 kV cable runs underground from the switchyard 
to an existing submarine cable splice-vault where the interconnection takes place.  A 
communication cable runs from the cable splice-vault to the powerhouse adjacent to the power 
cable.  The existing splice-vault is located just above the high tide line of Taiya Inlet. 

4.0 Permits and Licenses 

October 1999 – Application submitted to FERC for a license. 

October 2002 – FERC issues license for project P-11588. 

May 2004 – FERC grants extension of time to begin construction. 

March 2005 – DNR-Habitat issues Fish Habitat Permit FH04-I-0150. 

June 2005 – Corp of Engineers issues permit #POA-1997-732-M. 

July 2005 – DNR issues Early Entry Permit for tideland lease site. 

October 2005 – Application submitted to amend license for project design changes. 

October 2005 – USFS issues Special-Use Permit. 

January 2006 – FERC issues license amendment for accessing the diversion site, tailrace 
length and marine access facility location design changes from the Oct. 2005 request. 

January 2006 – Application submitted to amend the Phase II design from going overland to 
the diversion site on the north side of the creek to tunneling to the diversion site from the 
north side of the creek. 



January 2006 – State Historical Preservation Officer (SHPO) finds “No Historic Properties 
Affected.” 

March 2006 – USFS approves Phase I design. 

April 2006 – FERC Portland Regional Office approves Phase I design. 

April 2006 – DNR issues early entry permit. 

July 2006 – USFS amends Special-Use Permit for project name change from Otter Creek 
Hydro to Kasidaya Creek Hydro. 

September 2006 – USFS approves Phase II design changes. 

October 2006 – Corp of Engineers extends permit POA-1997-732-N expiration date to 
October 2009. 

January 2007 – Application submitted to amend the Phase II design from tunnel diversion 
site access to place a bridge over Kasidaya Creek and access the diversion site from the 
south side of the creek. 

May 2007 – Corp of Engineers application submitted to modify permit for Phase II design. 

May 2007 – Application to DNR-Habitat Division submitted to modify permit for Phase II 
design. 

May 2007 – DNR-Habitat Division issues modified habitat permit, #FH04-I-0150 
Amendment B. 

June 2007 – FERC issues a license amendment for Phase II design. 

July 2007 – Corps of Engineers issues modified permit, #POA-1997-732-P, Taiya Inlet 32, 
for Phase II design. 

5.0 Project Management 
5.1 Organization 

Alaska Power & Telephone utilized staff resources as much as possible to study, permit, design, 
procure, construct and commission the Kasidaya Hydro project.  Staff engineers in civil, 
electrical, and mechanical disciplines have many years of experience in the hydroelectric 
industry.  AP&T has also worked extensively with FERC and other government agencies 
developing other hydroelectric projects.  Contract engineers provided additional expertise or 
third party review as necessary. 



The organizational chart below shows the key project team members involved with project 
design, construction and quality control.  A description of key member’s role and responsibilities 
follows this section. 

5.2 Key Design, Construction And Quality Control Personnel 

Bob Grimm, President, CEO, AP&T  Mr. Grimm has been responsible for aggressively 
leading AP&T in the development of environmentally clean, economically feasible, renewable 
energy in Alaska.  Under his leadership, AP&T has reduced its dependence on fossil fuel from 
95 percent to less than 20 percent since 1995.  AP&T accomplished this by developing four new 
hydroelectric projects in Southeast Alaska.  Additional projects are continually being evaluated 
as opportunities to reduce dependence on fossil fuels and provide savings to the end users. 

Vernon Neitzer, Project Manager, AP&T  Mr. Neitzer is the head of AP&T’s engineering 
group and was responsible for overall management of the Kasidaya Hydroelectric project.  His 
involvement dates back to the initial study, permitting and licensing period.  As project manager, 
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Bob Grimm, President 

Project Accounting 
Karl Wood, AP&T 

Project Manager 
Vernon Neitzer, AP&T 

HR/Safety 
Arne Sather, AP&T 
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Bob Berreth, P.E. Electrical 
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Agencies 
FERC 
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DNR 

Environmental Compliance 
Dave Hunz, H&H 
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he provided close review of the work and decisions of the design engineers and construction 
superintendent.  Mr. Neitzer’s home office is in Skagway enabling daily contact with the 
construction superintendent to keep abreast of every phase of the construction progress.  He also 
worked directly with equipment installation and commissioning tasks. 

Roger Bargar, Project Superintendent, AP&T  Mr. Bargar was responsible for the day-to-day 
scheduling of the workforce which included marine transportation tasks, construction labor, 
contract labor, maintenance labor and contractors.  Mr. Bargar worked closely with the AP&T 
engineering department, the environmental compliance monitor, suppliers and purchasing 
department to provide an orderly and efficient progression of the construction.     

Larry Coupe, Civil Engineer, AP&T  Mr. Coupe was responsible for the civil design and 
development of the civil drawings.  He worked closely with FERC, USFS and other agencies to 
address all design review issues.  He also communicated regularly with the project 
superintendent to provide design changes based on unforeseen field conditions.  Mr. Coupe was 
responsible for specifications and procurement of major civil material and made numerous visits 
to the construction site. 

Bob Berreth, Electrical Engineer, AP&T  Mr. Berreth was responsible for the electrical design 
and development of the electrical drawings.  He also provided specifications and procurement of 
all the electrical materials including the generator and turbine, switchgear, switchboard, building 
electrical, diversion dam control panel and SCADA.  Mr. Berreth was responsible for 
commissioning of all electrical equipment and controls. 

Ben Beste, Mechanical Engineer, AP&T  Mr. Beste was responsible for mechanical design and 
development of mechanical drawings.  He also provided the specification and procurement of  
mechanical equipment including the powerhouse crane, TSV, intake valve, Obermeyer and 
sluice gates.  Mr. Beste spent considerable time on site for equipment installation oversight, 
commissioning and testing. 

Glen Martin, Licensing & Permitting, AP&T  Mr. Martin was responsible for FERC 
licensing, permit applications, development of environmental plans and  regular communication 
with the on site project environmental compliance monitor (ECM).  Mr. Martin closely followed 
the construction activities to ensure compliance with license articles and plans.  He also 
submitted weekly compliance reports to the agencies and monthly construction reports to FERC.   

Dave Hunz, Environmental Compliance Monitor, H&H  Mr. Hunz was responsible for 
independent review and monitoring of project construction to ensure compliance with all the 
FERC license and project plan stipulations.  Mrs. Coveno provided most of the on-site 
monitoring, with particular attention given to erosion and sedimentation control. At a minimum, 
she met weekly with the construction superintendent, made recommendations, gathered 
information, compiled field notes, took turbidity measurements and photographed construction 
details relating to permit requirements.   Weekly reports were prepared for the agencies.  



6.0 Project Cost 

At the October 2002 initial FERC licensing, the estimated of total cost was budgeted at 
$6,960,000.  This budget estimated direct construction cost of $5,700,000 with an additional 
$1,260,000 for licensing, permits, design and engineering.  While arranging financing the total 
budget increased to $7,800,000. 

By October 2003, when construction-funding agreements were reached, AP&T incurred costs of 
$847,479 for preliminary studies, permitting, site evaluation, and initial engineering.  Increased 
demand for construction materials beginning in the autumn 2005 caused costs to escalate through 
project completion.  This escalation required arranging additional funding in the summer of 
2007. 

At the close of major construction, costs were $10,897,230 with a total cost of $11,744,709.  
Funding and total cost of development are broken down below. 

   
Department of Energy Grant $4,806,839 
Denali Commission Grant 4,500,000 
Alaska Power & Telephone 1,930,565 

Total Project Budget  $11,237,404 
  

Preliminary Studies, Permitting $847,479 
Diversion / Intake 861,794 
Power house/ Tailrace 2,376,112  
Marine Access 79,110  
Access Road 1,592,525  
Penstock 1,717,844  
Mobilization 2,243,589  
Design & Permitting 871,680  
Management 647,271  

Total Project Cost $11,237,404 

 

7.0 Project Energy Production 

The rated generator nameplate capacity is 3280kW.  Initial operational testing was done on 
October 11, 2008.  It restarted November 1 and ran for 21 days then another two days in 
December.  Testing or commissioning was performed on the hydraulic and lube oil systems, 
generator controls, SCADA, plant cooling system, turbine inlet valve, diversion dam pneumatic 
system, sluice gate controls, spillway gate controls, intake valve controls and finally the penstock 
pressure test and leakage rate measurement.  These tests revealed some details that will need to 
be addressed once the ice and snow that prevent operation have cleared the facilities. 



8.0 Construction Photographs 























































9.0 Selected Project Drawing 
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