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Introduction and Overview 

A 20-year annual forecast of electric customers, energy requirements and system peak demand 
has been developed for the City and Borough of Sitka (City) Electric Department.  The forecast 
essentially updates forecasts previously prepared for the City, using a similar approach and 
similar methodologies.  The number of customers and total energy sales have been forecasted for 
each of the City’s customer classifications on an annual basis for the period 2005 through 2025.1  
Four alternative growth scenarios, medium, high, low, and high electric heat were developed.  In 
addition, a forecast of interruptible energy sales has also been developed.    

Since the City’s last load forecast in 2001, total annual energy sales and energy requirements 
have increased every year.  The total number of electric accounts has increased from 4,695 in 
2000 to 4,980 in 2004, representing an average annual increase of 1.5%.  Annual energy 
consumption per customer, however, has decreased somewhat since 2000 for residential and 
commercial customer classifications.  It is believed that the reduction in electricity consumption 
per customer is due to generally milder than normal weather conditions in recent years, a 
continuing reduction in the use of electric space heat and a gradual slowdown in overall 
economic activity in the area.   

In the year ended June 30, 2004, the City’s total energy requirements were 103,048 MWh and 
total energy sales were 94,635 MWh.  Following the closure of the Alaska Pulp Company (APC) 
mill in 1993, total energy requirements decreased somewhat and remained relatively constant 
between 1994 and 2001 at which time they began to increase.  Peak demand also remained 
relatively constant over the past ten years but increased significantly in 2004 to 19.8 MW.  The 
all time annual system peak demand was 22.0 MW in 1993 and was in the range of 17.5 MW to 
18.1 MW each year between 1998 and 2003.  The high demand in 1993 is attributed in part, to 
the partial requirements demand of APC on the City system.  

The 2005 forecast has been developed using an energy demand model that independently 
projects customers and energy consumption for each of the City’s electric customer 
classifications for each year of a 20-year forecast period, 2005 through 2025.  Although 
relationships between the number of customers and several variables were considered, the most 
significant correlations were established with population.  Similarly, the number of commercial 
and public authority customers appears to be closely related to the number of residential 
customers when compared to the other variables evaluated.   

                                                 
1 All references to annual totals are for years ending June 30, based on the City’s fiscal year. 
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Although a slight increase was noted in 2004, energy use per residential customer has decreased 
steadily since 1993, the year in which the City last raised its electric rates.  The increase in the 
cost of electricity to consumers in 1993 is considered to have contributed to a price-induced 
reduction in electricity consumption.  It is also expected that relatively mild winter weather 
conditions the past few years caused lower energy consumption due to the significant amount of 
electric space heating in Sitka.  Prior to 1993, residential energy consumption per customer 
increased steadily over a 20-year period.  Average annual energy consumption per Boat customer 
account has continued to increase over the past ten years.   

Average energy consumption per commercial account has also decreased somewhat in recent 
years but has remained relatively constant overall.  Public Authority customers have also shown 
a reduction in consumption over the past 20 years, but over the past ten years, the average energy 
consumption per Public Authority account has remained relatively constant.  In 1996 the City 
established a Public Safety customer class that remained in effect through 2003. 

Total energy sales by customer class for the years 1973 through 2004 are shown in Figure 1.  As 
can be seen in Figure 1, a significant amount of energy was sold to APC between 1982 and 1990.  
The number of customer accounts and energy consumption per customer for the period 1973 
through 2004 are shown in Table 7.  Historical annual energy sales by customer classification, 
total system energy requirements and annual energy losses for the same period are shown in 
Table 8.  Table 8A shows peak demand, average annual demand and annual loadfactors for the 
City’s electric system for the same period.  All three of these tables are located following the text 
of this report.      

  
Figure 1 

City and Borough of Sitka 
Historical (1973-2004) Energy Sales by Customer Class and Total Generation 
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Customer Account Forecast 

The forecasted number of residential customers is based primarily on the relationship between 
population and the number of electric customers, with acknowledgement of recent trends in the 
number of electric customers served.  Population projections for the City and Borough have been 
developed in the past by the State of Alaska Department of Labor (DOL), but DOL has in recent 
years not provided any new long-term population projections for individual boroughs and cities.  
DOL’s last detailed long-term projection was prepared in 1998 and the results were presented in 
the report, Alaska Population Projections: 1998-2018.  A new forecast covering the period 2005-
2029 was recently prepared by DOL but the results have only been initially released for the state 
population in total.  This new DOL forecast projects the total state population to increase at an 
average annual basis of 0.8% for the middle scenario.  The low and high scenarios indicate 
average annual population growth of 0.4% and 1.2%, respectively. 

The 1998 DOL population projections indicated a gradual but continual decrease in the 
population of the City and Borough over the 20 year period 1998-2018.  In the 1998 DOL 
projection, the 2003 population was projected to be 8,590 for the middle forecast scenario with a 
forecasted range of between 8,375 for the low growth scenario and 8,979 for the high growth 
scenario.  In 2004, the actual estimated population of the City and Borough was 8,805 indicating 
that the actual population is approximately midway between the 1998 DOL projected middle and 
high forecast.  

In 1993, the population of Sitka was nearly 9,000.  Following closure of the pulp mill, the 
population declined to approximately 8,700 in 1997 before stabilizing and beginning a slight 
increase.  Between 1997 and 2004, the population increased at an average annual rate of 
approximately 0.20%.  Over the 23 year period, 1981 to 2004, the City’s population increased by 
822, representing a 10.3% overall increase and 0.43% average annual growth.  

Since the revised DOL City and Borough forecasts were not available for use in the 2005 Load 
Forecast, it has been necessary to develop an alternative population projection to serve as the 
basis for the number of future electric consumers in Sitka.  Based on recent trends, discussions 
with the City’s Planning Director and other factors, it has been assumed that the City and 
Borough population will increase at an average annual rate of 0.17% for the medium growth 
scenario through 2025.  This results in an overall population increase of 308 by 2025 
representing a total increase of 3.5% over the current population.  Alternative average annual 
population growth rates of -0.16% and 0.55% have been assumed for the low and high scenarios, 
respectively.    

The population projections used in the forecast are presented in Table 1 and Figure 2, below.  
Historical population from 1981 to 2004 is also shown in Figure 2.     
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Table 1 
Forecasted Population Used in Load Forecast 

City and Borough of Sitka 
 

Medium Low High

2004 (Estimated Actual) 8,805         8,805         8,805         

2005 8,814         8,770         8,849         
2010 8,863         8,604         9,090         
2015 8,933         8,500         9,395         
2020 9,023         8,500         9,632         
2025 9,113         8,500         9,875         

Average Annual Growth Rates

2005 - 2009 0.1% -0.4% 0.5%
2009 - 1014 0.2% -0.3% 0.7%
2015 - 2025 0.2% 0.0% 0.5%

2005 - 2025 0.17% -0.16% 0.55%

Forecasted Population

 
 
 
 

Figure 2 
City and Borough of Sitka 

Historical and Projected Population 
and Average Annual Growth Rates in Population 
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The number of residential accounts has been projected based on the calculated relationship 
between customers served, population and recent trends in the number of residential accounts 
served.  The number of electric commercial accounts served by the City has historically been 
related to the number of residential accounts.  Between 2000 and 2004, there were approximately 
6.2 residential accounts per commercial account.  The forecast of commercial, public authority 
and boats customer accounts has been developed as a function of residential customers.   

Forecasted number of customer accounts, by customer classification are shown in Table 9 for the 
medium, high and low growth scenarios.  Since the number of residential customers is projected 
relative to forecasted population, there is a projected decrease in the number of customers served 
for the low growth scenario and a slight increase for the medium and high growth scenario.  The 
projected number of customers for the medium scenario are summarized in Table 2.  As can be 
seen in Table 2, the total number of customer accounts served by the City is projected to increase 
at an average annual rate of 0.5% per year.  A more detailed presentation of the number of 
customer accounts is shown in Table 9. 

Table 2 
Forecasted Total Number of Customer Accounts 

(Medium Growth Scenario) 
 

Forecast Year Residential Commercial Boats
Public 

Authority Total

2004 (Actual) 3,473              563                 746              192               4,974        

2005 3,494              568                 761              193               5,016        
2010 3,584              588                 816              200               5,188        
2015 3,653              603                 853              206               5,315        
2020 3,710              615                 880              211               5,416        
2025 3,761              625                 900              216               5,502        

Average Annual Growth Rates

2005-2009 0.5% 0.7% 1.5% 0.8% 0.7%
2009-2014 0.4% 0.5% 1.0% 0.6% 0.5%
2014-2019 0.3% 0.4% 0.6% 0.5% 0.3%

2005-2025 0.4% 0.5% 0.8% 0.6% 0.5%

Customer Classification

 

Energy Consumption per Customer 

Establishing a good relationship between energy consumption and variables such as weather 
conditions, per capita income, inflation and others, was not possible.  Energy consumption is 
most likely affected by these variables, but based on the City’s experience in recent years, no 
consistent relationship can be determined.  For purposes of the forecast, energy consumption per 
customer has been assumed to be based on an average of consumption in recent years with 
assumed explicit changes applied, primarily related to assumed average weather conditions and 
temperatures.   
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In addition to the medium, low and high load growth scenarios, a fourth forecast scenario has 
been developed to provide for increasing electric heating loads due to continued high fuel oil 
prices.  Following completion of the Green Lake hydroelectric project in the mid-1980’s and 
until the early 1990’s, new residential construction in Sitka often employed electric space 
heating.  Some of this electric space heating was supplanted with fuel-oil based Monitor type 
stoves, which is reflected in the significant reduction in per customer residential electric energy 
consumption since 1993.  With the current high price of fuel oil, the potential exists for a return 
to the use of electricity for space heating and a corresponding increase in overall electric energy 
use.  For the electric heat scenario, it is assumed that energy consumption per customer increases 
to a level similar to that experienced in the early 1990’s when the use of electric heat in Sitka 
was more prominent.  The electric heat scenario uses the forecast of customer accounts and other 
assumptions consistent with the high growth scenario.  

Base consumption amounts and assumed changes in consumption in the future are shown in 
Table 3.  Forecasted energy consumption per customer for each customer class through the 
forecast period is shown in Table 9. 

Table 3 
Annual Energy Consumption per Customer Account and 

Assumed Future Changes in Consumption 
 

Residential Commercial Boats
Public 

Authority

Annual kWh per Customer:
   Actual 2004             11,317           51,690             3,297     114,935 
   Base Forecast Amount (2005)             11,510           52,680             3,210     117,130 

Assumed Average Annual Change:
   Medium Growth Scenario

2005-2009 0.0% -1.0% 1.0% -1.0%
2009-2014 0.2% 0.5% 0.5% 0.5%
2014-2024 0.5% 0.5% 0.5% 0.5%

   High Growth Scenario
2005-2009 0.5% 0.5% 0.5% 0.0%
2009-2014 1.0% 1.0% 1.0% 1.0%
2014-2024 1.0% 1.0% 1.0% 1.0%

   Low Growth Scenario
2005-2009 -1.5% -1.5% -1.5% -1.5%
2009-2014 0.0% 0.0% 0.0% 0.0%
2014-2024 0.0% 0.0% 0.0% 0.0%

   Electric Heat Growth Scenario
2005-2009 3.0% 3.0% 0.5% 0.0%
2009-2014 1.0% 1.0% 1.0% 1.0%
2014-2024 1.0% 1.0% 1.0% 1.0%

Customer Classification
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Total Energy Sales 

Based on the forecasted number of customers and the projected electricity use per customer 
account, total annual energy sales have been forecasted.  The results of the forecast for each of 
the customer classes and for each year of the forecast period are shown in Table 10 and are 
summarized for selected years in Table 4.  As can be seen in Table 4, total energy sales are 
forecasted to be 97,377 MWh in 2005 for the medium growth scenario.  This amount is 
approximately 2,700 MWh more than was sold in 2004, representing an increase of 2.9%.  Much 
of the increase between actual sales in 2004 and forecasted sales in 2005 is due to the assumption 
of a return to normal weather conditions in 2005 following slightly warmer winters in 2003 and 
2004.  In addition, somewhat increased sales at the Sawmill Cove industrial site are also 
estimated in 2005.  

Total electricity consumption at the Sawmill Cove industrial site (former site of the Alaska Pulp 
Company pulp mill) was approximately 1,500 MWh in 2004.  The City has indicated that this 
site is to be developed as an industrial complex with the Sitka Beverage Corporation (SBC) 
being the first industrial load.  SBC’s energy requirements were projected to increase 
substantially a few years ago but have not done so.  In 2004, the load was approximately 350 kW 
at an assumed annual loadfactor of 50%.  Power requirements of SBC are estimated to increase 
to approximately 500 kW in 2005, 600 kW in 2006 and 800 kW in 2009.  At a 50% loadfactor, 
this would result in annual energy sales of 2,190 MWh in 2005, 2,628 MWh in 2006 and 3,504 
MWh in 2009.  Alternative high and low forecasts of the SMC load are also included.  For these 
cases, the SMC load is forecasted to be 500 kW and 1,000 kW in 2009 for the low and high 
scenarios, respectively.  The total estimated energy requirements at the Sawmill Cove site for 
each year of the forecast period are shown in Table 10 in the column labeled “SMC”.   

Table 4 
Forecasted Total Retail Energy Sales 

 

Medium High Low Elec. Heat

2004 (Estimated Actual) 94,635       94,635       94,635       94,635       

2005 97,377       97,827       96,928       97,830       
2010 100,075     103,910     94,204       113,420     
2015 104,443     112,896     95,700       123,180     
2020 109,251     122,819     96,481       133,720     
2025 113,990     133,039     97,027       144,790     

Average Annual Growth Rates
2005 - 2009 0.5% 1.5% -0.8% 3.3%
2009 - 1014 0.8% 1.7% 0.3% 1.7%
2014 - 2025 0.9% 1.7% 0.2% 1.7%

2005 - 2025 0.8% 1.6% 0.0% 2.0%

Total Energy Sales (MWh)
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Total Energy Requirements 

The City’s total energy requirements are the sum of total energy sales, non-billed public 
authority use and energy losses.  Non-billed public authority use is approximately 1,500 MWh 
per year at the present time.  It is not expected that this amount will vary significantly in the 
future.  For the purpose of the forecast, non-billed public authority use is assumed to increase 
annually by 0.5% for the medium, high and low load growth cases.  

Energy losses experienced by the City in the years 1999 through 2004 have varied between 2.3% 
and 6.5% of total energy requirements.  Prior to 1999, energy losses were typically in excess of 
6.0% of total energy requirements.  It is not known if the significant decrease noted in recent 
years is due to accounting changes or other factors.  For the purpose of the load forecast, energy 
losses are assumed to be 6.0%, 7.0% and 5.0% of total energy requirements for the medium, high 
and low load growth scenarios. 

Forecasted total energy requirements are shown in Table 10 and are summarized in Table 5.  
Historical and forecasted energy requirements are shown in Figure 3 with average annual growth 
rates over the periods 1973–2004 and 2005–2025 indicated also.     
 

 
Table 5 

Forecasted Total Energy Requirements 
 

Medium High Low Elec. Heat

2004 (Estimated Actual) 103,048     103,048     103,048     103,048     

2005 105,190     106,800     103,610     106,800     
2010 108,100     113,380     100,780     123,610     
2015 112,790     123,080     102,400     134,150     
2020 117,940     133,790     103,260     145,530     
2025 123,030     144,830     103,880     157,470     

Average Annual Growth Rates

2005 - 2009 0.5% 1.5% -0.8% 3.3%
2009 - 1014 0.8% 1.7% 0.3% 1.6%
2014 - 2025 0.9% 1.6% 0.2% 1.6%

2005 - 2025 0.8% 1.6% 0.0% 2.0%

Total Energy Requirements (MWh)
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Figure 3 
Historical and Projected Total Energy Requirements (1973-2025) 
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Figure 3 shows that average annual load growth experienced by the City was 4.0% over the 
period 1973 through 2004.  Prior to 1995, average annual load growth was significantly higher.  
The results of the forecast indicate average annual load growth over the next 20 years of 0.8% 
for the medium growth scenario, 1.6% average annual load growth for the high scenario, 0.0% 
average growth in loads for the low growth scenario and 2.0% average annual load growth for 
the electric heat scenario.     

The 2005 Load Forecast indicates similar growth as forecasted in the 2001 Load Forecast, 0.8% 
as compared to 0.9% average annual growth for the medium scenario.     

 

Peak Demand 

Peak demand of the City’s electric system has been forecasted based on the forecast of total 
energy requirements and an assumed annual load factor.  The load factor is the ratio of peak 
demand to average demand.  In recent years, the City’s annual load factor has been relatively 
consistent at approximately 60%.  For the purposes of the forecast, the annual load factor has 
been assumed to be 61% for the medium growth scenario, 65% for the low growth scenario and 
56% for the high and electric heat scenarios.  The forecasted peak demand for each year is shown 
in Table 10 for the four growth scenarios and is summarized in the following table. 
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Table 6 
Forecasted Peak Demand (kW) 

 

Medium High Low Elec. Heat

2004 (Estimated Actual) 19.8           19.8           19.8           19.8           

2005 19.7           21.8           18.8           21.8           
2010 20.2           23.1           18.3           25.2           
2015 21.1           25.1           18.6           27.3           
2020 22.1           27.3           18.7           29.7           
2025 23.0           29.5           18.8           32.1           

Average Annual Growth Rates
2005 - 2009 0.5% 1.5% -0.8% 3.3%
2009 - 1014 0.8% 1.7% 0.3% 1.6%
2014 - 2025 0.9% 1.6% 0.2% 1.6%

2005 - 2025 0.8% 1.6% 0.0% 2.0%

Peak Demand (kW)

 
 
 

Interruptible Energy Sales 

The City has recently established an interruptible energy sales program to sell surplus 
hydroelectric generation to government buildings, and potentially industrial facilities, to supplant 
the use of fuel oil for space and water heating.  The price of electricity sold through this program 
will be tied to the price of fuel oil in Sitka.  At the present time, the City Electric Department has 
identified six interruptible energy customers, primarily schools and other municipal facilities, 
that are expected to begin receiving service within the next three years.  In total, it is estimated 
that these electric customers can use approximately 8,000 MWh per year of electric energy 
purchased under the interruptible energy program.  Other municipal and commercial facilities 
have also been identified that could potentially purchase interruptible electric energy in the 
future.   

The amount of energy available to serve this interruptible load is dependent on the available 
hydroelectric generation in any given year.  As with all hydroelectric systems, the City’s 
generation potential varies from year to year depending on local precipitation.  It is presently 
estimated that the average annual energy generation capability of the City’s hydroelectric system 
is 124,000 MWh.  This generation capability is estimated to vary between 85,000 MWh in 
extremely dry years to 135,000 MWh in very wet years.  Further, the City has indicated that a 
third turbine could potentially be installed at the Blue Lake hydroelectric project that would 
produce about 6,000 MWh on an average annual basis.  In extremely wet years, it is estimated 
that the third turbine could generate an additional 25,000 MWh whereas in dry years there would 
be no additional energy generation.  

An estimate of total interruptible energy sales has been developed based on the City’s estimate of 
potential interruptible municipal and industrial loads and the estimated amount of hydroelectric 
generation surplus to the needs of the City’s firm energy service customers.  As the City’s firm 
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energy loads increase over time, the amount of surplus hydroelectric generation available for 
interruptible sales will decrease.  Further, the amount of surplus hydroelectric generation 
available in any given year will vary significantly due to seasonal precipitation levels at the time.  
The estimated interruptible energy sales are shown in Table 11.  In summary, interruptible 
energy sales are estimated to range between zero in low water years to as high as 20,000 MWh in 
wet years.  Under average water conditions with medium retail load growth and assuming the 
third turbine at Blue Lake is installed in 2012, interruptible energy sales are estimated to increase 
from 4,168 MWh in 2006 to 20,025 MWh in 2012.  After 2012, interruptible energy sales are 
estimated to decrease as retail loads increase and use a greater portion of the available 
hydroelectric generation capability. 

 

 


