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January 2021 Updates:
• An update of this study is being funded by Gunnison Rising and will be completed 

in Q2 2021
• Gunnison Rising has committed to funding a new $900,000 transformer for the 

north substation
• Gunnison Rising has committed $89,000 to design the new transformer at the 

north substation
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January 17, 2019 
 
 
 
RE: 418-807 
 
 
 
Will Dowis 
City of Gunnison 
1100 W Virginia Ave 
Gunnison, CO 81230 
 
 
SUBJECT: Gunnison Rising Impact Study, Rev.3 

 
 
Dear Mr. Dowis: 
 
It was a pleasure working through this particular study. There are so many possible combinations of what 
could arise within the Gunnison Rising PUD, making this a fun and challenging project. Please review the 
attached impact study; I will be glad to add in any additional information or details that you may need.  
 
If anything within the attached report is unclear or you have any questions, please do not hesitate to contact 
me directly (970) 212-1452 or jwalker@thinkESC.com. 
 
 
Respectfully, 
ESC ENGINEERING, INC. 
 
 
 
 
Joshua Walker 
Senior Engineer 
System Planning and Analysis 
 
JCW/km 
 
Enclosure: Gunnison Rising Impact Study, Rev. 3 
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CITY OF GUNNISON 
PLAN OF ELECTRIC SERVICE EXPANSION 

TO GUNNISON RISING PLANNED UNIT DEVELOPMENT 
 
 

Introduction 
 
The City of Gunnison (the City) owns, operates, and maintains an electrical distribution system within the 
city limits of Gunnison, CO. In November of 2007, a master plan was submitted for a Planned Unit 
Development (PUD) named Gunnison Rising. The development standards were most recently updated in 
August 2013. The PUD is located on both sides of Highway 50 and extends from the eastern side of the 
City. ESC was asked to perform an impact study covering the impact of this PUD on the City’s distribution 
system.  
 
Purpose 
 
The purpose of this study is to develop a plan to provide adequate, reliable, and economical service to the 
proposed Gunnison Rising PUD. The first phase of this study was to approximate the peak load of the 
development broken down by zone. Next, the study suggests upgrades in an incremental fashion to support 
the load growth as it develops, estimates the costs of each suggested upgrade, and approximates the 
average cost per acre to develop the area within the PUD. 
 
Criteria 
 
Recommendations comply with the following criteria: 

1. Single contingency capacity (or the ability to continue to serve the load if a single circuit or 
transformer is lost) will be maintained for power transformers, circuits, and major switching 
infrastructure. 

2. All new lines will be placed underground. 
3. Existing aerial lines may be reconductored. 
4. Peak loading of conductors will be limited to approximately 50% of the rated ampacity or 300 amps, 

whichever is less. These values are reserved for normal operation and do not include emergency 
loading. 

5. Voltage drop will be limited to 5 volts to the western or northern edge of the PUD. The calculations 
were run assuming 120-volt base with 125 volts at the substation. 
 

Methodology 
 
Figure 1 is the plan map for the PUD. Table 1, “PUD Zoning, Land Use, Dwelling Units and Non-Residential 
Allocations”, is copied from Gunnison Rising PUD Development Standards dated August 2013. Table 1 
shows the PUD zone type, number of residential units, the gross floor area of non-residential units, and the 
number of recreational units. These values were used to create Table 2, “Electrical Load Organized by 
PUD Zone”. 
 
Table 2 displays the calculations that led to estimated load. 4kW per residential unit typically represents a 
conservative diversified load estimate when some electric heat may be present. Since few details are 
available about the potential commercial load, two (2) values (6W and 10W) of consumption per square 
foot were considered. These values were created by varying the amount of lighting and air condition per 
square foot. Although 10kW per square foot is a very conservative figure, it may not be sufficient for a 
restaurant.  
 
Once these consumption values were established, they were applied to the City’s electrical system using a 
Milsoft WindMil model. The WindMil model was used to evaluate system characteristics against the study’s 
criteria.  
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Assumptions 
 
The following assumptions apply to the results within this report: 

1. The WindMil model is based on ArcGIS data that was provided to ESC by the City of Gunnison. 
2. Load for the PUD will be added to the distribution system incrementally. 
3. The system’s existing load was based on the 2016-2017 winter peak; the load will not inflate as the 

PUD grows. 
4. There will be no significant changes of load within the distribution system. 
5. The system will remain winter peaking, which allows the utilization of the higher rating of all power 

transformers. 
6. All calculations assume station reclosers have been upgraded to equipment with a capacity of 600 

amps or greater. 
 
System Expansion 
 
Immediate Needs 
The reclosers providing protection for the West Substation and North Substation circuits must be upgraded 
in order to utilize 477 ACSR’s full capacity of 600 amps. The existing equipment does not allow for the 
flexibility to transfer load within the city during peak conditions. The addition of the Gunnison Rising load 
will further strain the ability to switch load during outages.  
 
The material cost of new reclosers is approximately $10,000 each, for a total of $70,000 (six (6), plus a 
spare). If the City needs to mobilize a contractor, the labor cost for a simple install of each three-phase set 
would be approximately $5,000, for a total of $10,000. The circuits exiting the substations should also be 
reviewed at this time to make sure they are rated for 600 amps. 
 
The 1/0 ACSR running along East Virginia Ave between North Taylor Street and Loveland Street must also 
be upgraded at this time due to the significant spot loading at the eastern end of the circuit. The existing 
1/0 ACSR serves critical load, including a hospital, which requires the highest level of power availability. 
This distance is approximately one-quarter (0.25) of a mile, and the upgrade will cost approximately 
$50,000. 
 
Steps Needed When PUD Reaches 400kW 
The development of the PUD is expected to be a catalyst for development outside of the PUD. The City 
would like to leave 1.1MW available to serve undeveloped locations along the West Substation Circuit. 
Adding 400kW to this 1.1MW accounts for 1.5MW of new load. 
 
At this time, the existing 4/0 URD on the eastern end of the West Substation Circuit must be upgraded to 
1,000MCM from the riser at Loveland Street going east to the existing deadend. This distance is 
approximately one-third (0.3) of a mile, and the upgrade will cost approximately $120,000. Figure 1 
highlights these upgrades. Consideration of system reliability is the root cause for this upgrade. As the 
PUD’s load increases, care must be taken to provide reliable service to the critical loads just outside of the 
western edge of the PUD. 
 
400 kW of load represents approximately 100 residential units. 
 
Steps Needed When the PUD Load Reaches 0.9MW 
0.9MW of added load within the PUD plus the 1.1MW reserved capacity represents 2.0MW of total load 
growth. At approximately 2MW of increased load, voltage to the western edge of the PUD drops to 119.8 
volts or 5.2 volts drop. At this point, a second circuit to the PUD originating from the North Substation will 
be necessary. The North Substation needs to be upgraded to accommodate a new circuit. The cost of the 
make-ready-upgrades will be approximately $100,000. This new line will parallel the existing north-to-south 
1/0 ASCR line located to the west of the college, which appears to be very near the boundary of the PUD. 
0.9 miles of new 1,000MCM will parallel the existing overhead feeder at an approximate cost of $360,000. 
It is estimated that connecting the new 1,000MCM circuit to the circuit from South Substation in the 
southeast corner of the PUD will require the installation of about 1.25 miles of new 1,000MCM at an 
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approximate cost of $500,000.  The exact route of the underground would be determined based on the 
development in this area of the PUD. Figure 2 provides an overview of these upgrades. 
 
An alternate short-term solution is to transfer a portion of the West Substation circuit load to the North 
Substation to free up some capacity on the West Substation circuit to serve more load in the PUD area.  
Additional capacity could be created on the West Substation circuit by installing one or more switched 
capacitor banks to correct the power, which lowers the voltage drop on the main feeder.  Capacitor banks 
typically cost about $20,000 each so they are a low-cost method of increasing the capacity.  
 
0.9MW of load represents approximately 225 residential units or 90,000-150,000 square feet of non-
residential. Likely, this would mainly be residential load. It is reasonable to consider a mix of 75% residential 
(165 units) and 25% commercial (22,500-37,500 square feet). 
 
Steps Needed When the PUD Load Reaches 5.9MW 
5.9MW is greater than the calculated minimum load for the PUD, and it is important to point out that the 
demand may never reach this level. 5.9MW of added load within the PUD plus the 1.1MW of reserved 
capacity represents 7MW of total load growth. At approximately 7MW of new load, the single-contingency 
criteria becomes a problem.  If the feed from North Substation is lost and 7MW is added to the West 
Substation circuit, voltage on the extremities of the system drops below the 110-volt base allowed during 
emergency conditions. If the feed from West Substation is lost, and 7MW is added to the North Substation 
circuit, the total load on the power transformer will be 15.5MVA compared to a forced air rating of 14MVA 
for the transformer. 
 
If there is space at the North Substation, installing a second power transformer would be the most 
reasonable and economical option. The approximate cost to install a new transformer will be $500,000 if 
all bus work and breakers are already in place. A new 1,000MCM circuit from the North Substation to the 
PUD will also be required to support additional load. A reasonable assumption for this circuit’s length is 
1.75 miles and would cost approximately $700,000. Figure 3 outlines these upgrades. 
 
An alternative design is to build a new substation along the 115kV transmission line running east-to-west 
along the City’s northern edge. The northern edge of the subdivision is near the 115kV transmission line. 
The typical cost for a basic 115/12.47 kV substation is $900,000. This assumes minimal equipment and 
protection. A 1,000MCM circuit from the new substation to the PUD would also be required to support 
additional load. A reasonable assumption for this circuit’s length is 0.75 miles and would cost approximately 
$300,000. Figure 3 shows the approximate route of the 115kV transmission line with a substation and new 
1,000MCM circuit. 
 
A needs assessment must be completed to validate the estimated cost of the two (2) scenarios above. The 
costs of power transformers and substations vary significantly based on existing conditions, protection 
requirements, and transmission interconnection standards.  
 
5.9MW represents approximately 1,000 (4MW) northern residential units and 190,000-315,000 (1.9MW) 
square feet of non-residential.  
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Cost of Infrastructure  
 
The following table summarizes the cost of building infrastructure to the border of the PUD as defined in 
the System Expansion section above. 
 

 
 
The cost to develop the residential area (including the recreational area) within the PUD will be between 
$7,000 and $9,000 per acre ($1,750 - $2,250 per lot) based on previous experiences. A weighted average 
of lots per acre for the entire PUD was derived in order to arrive at this figure. Individual zones may be more 
or less expensive depending on their individual characteristics. The cost of serving the commercial load 
should be about 75% of the cost to serve residential, equaling about $6,000 per acre. The following table 
summarizes the cost of development per acre. 
 

New Load (MW)

New 

Residential 

Units

New  Non-

Residential 

Space (f2) Line Upgrades New Line

Substation 

Costs Line Total

Running 

Total

0 0 0 $50,000 $0 $80,000 $130,000 $130,000

0.4 100 0 $120,000 $0 $0 $120,000 $250,000

0.9 165 22,500 $0 $860,000 $100,000 $960,000 $1,210,000

(Existing Sub) 5.9 1,000 190,000 $0 $700,000 $500,000 $1,200,000 $2,410,000

(New Sub) 5.9 1,000 190,000 $0 $300,000 $900,000 $1,200,000 $2,410,000

Zone Type Cost Per Acre

Residential $7,000-$9,000

Commercial $6,000
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Figure 1. Map of PUD 
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Table 1. PUD Zoning, Land Use, Dwelling Units and Non-Residential Allocations 
*From Table 2.1 on Page 7 of “Gunnison Rising PUD Development Standards” August 2013 
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Table 2. Electrical Load Organized by PUD Zone 

  

Zone

Residential 

Unit 

Minimum

Residential 

Unit Cap kW / Unit

Residential 

Load 

Minimum 

(kW)

Residential 

Load 

Maximum 

(kW)

Commercial 

Square 

Footage

Commercial 

Load at  6     

W / Ft2  (kW)

Commercial 

Load at  10 

W / Ft2 

(kW)

Total Load 

Minimum

Total Load 

Maximum

R2 235 340 4 940 1,360 0 0 0 940 1,360

CM 0 120 4 0 480 174,000 1,044 1,740 1,044 2,220

R-2M 

Residential 

Village 100 270 4 400 1,080 0 0 0 400 1,080

R-2M School 

Site 0 0 0 0 0 0 0 0 0 0

Totals North of 

Hwy 50 335 730 12 1,340 2,920 174,000 1,044 1,740 2,384 4,660

Zone

Residential 

Unit 

Minimum

Residential 

Unit Cap kW / Unit

Residential 

Load 

Minimum 

(kW)

Residential 

Load 

Maximum 

(kW)

Commercial 

Square 

Footage

Commercial 

Load at  6     

W / Ft2  (kW)

Commercial 

Load at  10 

W / Ft2 

(kW)

Total Load 

Minimum

Total Load 

Maximum

IM Business 

and Research 

Park 0 0 0 0 0 250,000 1,500 2,500 1,500 2,500

IM Emergency 

Services 0 0 0 0 0 0 0 0 0 0

C 0 0 0 0 0 20,000 120 200 120 200

Park 0 0 0 0 0 0 0 0 0 0

Snow Storage 0 0 0 0 0 0 0 0 0 0

O/E Equestrian 

Meadow 0 0 0 0 0 0 0 0 0 0

C/WP Western 

Pavilion 0 0 0 0 0 0 0 0 0 0

GOV 0 0 0 0 0 70,000 420 700 420 700

CRV RV Resort 0 350 4 0 1,400 10,000 60 100 60 1,500

R-1 1 4 4 4 16 0 0 0 4 16

Totals South of 

Hwy 50 1 354 8 4 1,416 350,000 2,100 3,500 2,104 4,916

Combined Load 336 1,084 20 1,344 4,336 524,000 3,144 5,240 4,488 9,576
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Figure 2. Steps Needed at 1.5MW 
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Figure 3. Steps Needed at 2.0MW 
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Figure 4. Steps Needed at 7.0MW 
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