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Water & Light
Mill Creek Substation Transmission Study - Option "B"
Staff has prepared for Council consideration a report on the Option "B" route study for electric transmission improvements.  Option “B” addresses the need to supply power to the proposed Mill Creek substation shown in Diagram “I”, and improve system reliability with an additional 161 KV connection to the existing Perche Creek substation.  In the April 2011 report staff was directed to conduct an alternative line route study to the presented plan, Option “B”. The results of this Option “B” study show the recommended transmission line routes for the 161KV connection to Perche Creek substation and  the 69 KV connection to Millcreek Substation.
 
This route study considered several alternative routes for providing an additional 161 kV power source to the Perche Creek substation together with alternative line routes for providing power to the proposed Mill Creek substation from the City's existing 69 kV transmission system.  These routes were analyzed through the utilization of a "decision matrix" developed by SEGA, Inc. to identify the preferred routes for making the proposed power connections.  The routes selected through the matrix analysis for this alternative (Option "B") are shown in the attached Diagram "B".  An open house meeting was held in October 2011 at Gentry Middle School to present the line route alternatives for Option "B" to the public.  Input collected from the public at this meeting was used in developing the evaluation matrix used for determining the preferred alignments identified in this report.
 
The estimated costs for the preferred 161KVand the 69 Kv transmission interconnections are for comparative purposes only. The estimate are based on the approximate footage of overhead line segments, line angles, and other factors identified from the past experience with similar projects from SEGA Engineering.  More refined estimates will be established after alignments have been approved by Council and detailed engineering work has been performed.
 
The need for this project was confirmed during a 2007 electric reliability assessment required as part of Columbia Water and Light's participation in the Southeast Electric Reliability Corporation's (SERC) Long Term Study Group (LTSG).  This assessment identified two contingencies that could cause cascading outages of Columbia's 69kV transmission system.  The City also needs to expand its electrical power import capability. Under certain contingencies the City has reached the limits of the amount of power it can import from a transmission planning perspective.  To address these issues it is necessary to provide an additional 161 kV transmission line that provides a redundant connection to the City's Perche Creek substation.  Failure to address these needs could lead to outages within the City of Columbia System and fines from our Federal Reliability Regulator the North American Electrical Reliability Corporation. 
 
The need to address load growth in southwest Columbia is why the proposed Mill Creek substation has been sited and the property acquired in July 2010 at the end of Peach Court, Diagram “I”.  The construction of the Mill Creek substation would allow load to be diverted away from the Hinkson Creek and Grindstone substations which are near load-serving capacity, and are essentially fully “built-out”.  By re-distributing the load to the proposed Mill Creek substation, additional electrical service will be available to serve the growing demand in the Lemone Industrial District and to the growing population and business centers of southwest Columbia.
 
In April of 2011 staff presented a report to Council showing preferred transmission line alignments developed by SEGA, Inc. for powering the proposed Mill Creek substation at the 161 kV level through a series of 161 kV interconnections with the Grindstone, McBaine, and Perche Creek substations.  These 161 kV transmission line alignments are referred to as Option “A” of this study and are shown in Diagram “A”. At this meeting Council directed staff to consider other options to power the proposed Mill Creek substation at the 69 kV level, while still meeting the NERC reliability requirements for electric transmission facilities.  Staff has worked with SEGA, Inc. to develop the preferred transmission route alternatives that are referred to as Option “B” of this study.
 
The proposed Option “B” improvements include the construction of two 69 kV transmission lines from the Hinkson Creek and Grindstone substations to serve the proposed Mill Creek substation.  This option would utilize the existing 69 kV transmission corridors to the maximum extent practicable between the Hinkson and Grindstone substations. Because the anticipated load growth from additional feeder circuits that will be added to the new substation, larger conductors and new structures required to support the larger conductors will be required along the entire interconnection path and may eventually be needed between the Hinkson Creek and Perche Creek substations.  The preferred alignments for this 69 kV interconnection of the Mill Creek substation are shown in Diagram “B”.  In addition to this work, a 161 kV transmission line would be constructed from CEPC's McBaine substation to the Perche Creek substation to address reliability issues with the existing transmission system identified during the planning studies described above.  The preferred alignment for this 161 kV transmission route extends around the western periphery of the City as shown in Diagram “B”.
 
An open house meeting was held in October 2011 at Gentry Middle School to present all of the potential transmission line route alternatives for Option "B" prepared by SEGA, Inc. to the public.  Input gathered from the public at this meeting was used to identify public preferences and concerns associated with the proposed line routes and to weight a “decision matrix”.  This matrix was utilized as a tool to rank all the presented alignment alternatives based on public input identified at the public meetings and to identify the public's preferred route of each transmission line for Option “B”. The matrix is an algorithm that incorporates route “decision factors” and assigns them a score and weights them according to their importance based on public feedback. Since most decision factors are negative (meaning unfavorable), the route receiving the least negative score is determined to be the most publicly preferred route.
 
Based on the public feedback received at the open house meetings for the Option “B” alignments, the following public opinion rankings were assigned to the physical and material factors of the lines within the decision matrix:
 
Public's Importance Rank
Category                                                      (% is of total)
-----------------------------------------------------------------------------------
Proximity to residences                                   30%
Proximity to schools                                         19.3%
Costs                                                                 13.7%
Environmental concerns                                 13.1%
Proximity to businesses                                    12.4%
Proximity to recreation areas                         11.5%
-----------------------------------------------------------------------------------
Proximity to residences  -- includes houses, multi-family houses, and nursing homes within 200 feet of a proposed line route.
 
Proximity to Schools  - includes day cares and schools within 200 feet of a proposed line route.
 
Costs  - include the estimated design and construction costs of each proposed route. These are preliminary numbers and should not be used as more than as a comparison reference to other lines. More detailed cost estimates will be developed once a final route has been determined.
 
Proximity to environmental concerns  - includes wooded/forested areas crossed, streams within 200 feet of a proposed line route, conservation areas crossed, wetlands crossed, and agricultural property crossed.
 
Proximity to businesses  - includes commercial structures, churches, and hospitals within 200 feet of a proposed line route.
 
Proximity to recreation areas  - includes parks, trails, and other recreation areas within 200 feet of a proposed line route.
 
In the matrix, the total lineal feet of instances were counted for proximity to schools, cost, proximity to environmental concerns, and proximity to recreation areas. For proximity to residences and businesses, instances were counted and then multiplied by a normalizing factor. As a result, each residence would impact the decision matrix exactly the same as every other residence, and likewise for businesses. This is to prevent under-representation of a cluster of several residences with relatively small properties, and over-representation by single residences with several thousand feet of affected property. All residences, whether they are 50 or 2,000 lineal feet contribute 200 feet towards the decision matrix while businesses contribute 500 feet.
 
The matrix calculates line preference ratings by adding the lineal feet of instances, multiplying that number by an importance factor,(1) and then by the public feedback ranking. For example: one house 0-100 feet from a proposed route would receive 200 lineal feet of instance, and that number would be multiplied by the importance factor (-10) and then by the public feedback ranking (30%). So the total score of one house 0-100 feet is 200 x -10 x 30% = -600.
 
     (1)  Importance factors range from -10 to +10, with negative values indicating negative characteristics and positive values indicating positive characteristics. The same values from Option A were used for Option B for consistency.
 
The decision matrix used to evaluate Option “B” alignments was modified slightly from the one used in the evaluation of Option “A” alternatives based on feedback received during the open house meetings. While the importance factors remained the same, the public identified and ranked the route properties differently and the disparity between large residential and small residential properties was greater in Option “B”. For this reason, it is not useful to compare the numerical results of Option “B” to the numerical results of Option “A”.  The full results of the matrix analysis are provided in Diagrams “C” thru “E”.
 
All the transmission routes considered in the evaluation of Option “B” are shown in Diagrams “F” thru “H”.  The preferred routes for the Hinkson Creek and Grindstone substation 69 kV interconnections were selected through the matrix analysis based primarily on the fact that these options affected the least number of combined residences and businesses.  The preferred alignment selected for the McBaine to Perche Creek 161kV interconnection is based on its moderate effects to residences, moderate costs, and the least impact on environmental factors. Staff has some concerns with the preferred routes for the Hinkson Creek and Grindstone substation 69 kV interconnection because they would require double circuiting the two 69 kV power sources to the proposed Mill Creek substation.  Under this scenario, a single contingency event could lead to a complete power loss to the Mill Creek substation, resulting in a large outage that would affect many residences and businesses within the southwest quadrant of Columbia.  For this reason, it may be necessary to revaluate the alternatives for connecting Mill Creek, Grindstone, and the Hinkson substations to eliminate the double circuit feed in order to increase the overall system reliability.
 
After the Interested Parties meeting for the Option “B” routes identified by Sega, Inc., staff identified another alternative route for the McBaine to Perche Creek 161 kV line where approximately 37% of the line could be constructed on city property. This alternative route is only for the 161KV line in Option “B” it is being referred to as Option “B-2” shown in Diagram “B-2”. The Option “B-2” route is approximately 22% longer than the preferred route identified in Option “B” and was not initially identified Sega Inc. because of the lack of existing rights of way and the excessive length of the route.  Because this option was not considered as part of the Option “B” route study, this route alternative has not been presented at any public meetings nor has it gone through the public feedback process. For internal analysis, staff applied alternative Route “B-2” to the Option “B” matrix to develop a comparative ranking. The matrix analysis showed that the Option “B-2” scored lower than the preferred Option “B” route, with the most negative factors being cost (longer route with more angles) and proximity to recreation areas like the Katy Trail and the MKT Trail. 
The next step in this process is to have our final interested parties meeting. For this final interested parties meeting we are planning to review these three options.
1. Option “A”, Diagram A
a. (3) 161 KV lines
i. Mill Creek to Perche
ii. Mill Creek to Grindstone
iii. Mill Creek to McBaine
2. Options “B” & “B-2”, Diagram B & Diagram B-2
a. (2) 69 KV lines
i. Mill Creek to Grindstone
ii. Mill Creek to Hinkson Creek
b. (1) 161 KV line
i. Perche Creek to McBaine
 
In addition to the three route choices, we will be planning to review and present the following information at the next interested parties meeting
1. Relatative Costs
2. Load Serving capability
3. Load Projections
4. Undergrounding Costs and Recommendations
 
Staff is planning to proceed with scheduling public interested parties meetings for presentation of the preferred transmission line alignments selected in Option “A” and the two Option “B” plans before proceeding with a formal public hearing before the City Council.
 
The total appropriations requested for this project, including the proposed Mill Creek substation and three 161kV interconnections is $26,325,000.  This project has been broken up into multiple projects identified within the 2012 Capital Improvement Program. The Mill Creek 161/13.8kV substation is identified as project EL0121and currently has $2,000,000 already appropriated. The McBaine Substation to Mill Creek substation transmission line interconnection is identified as project EL0148  and has $1,650,000 already appropriated. The Perche Substation to Mill Creek Substation transmission line interconnection is identified as EL0150 has no funds appropriated. And, the Grindstone substation to Mill Creek substation interconnection, identified as project EL0149 also has no funds appropriated, leaving an unappropriated balance of $22,675,000.  Expected funding sources for the unappropriated portions of this project are from a future revenue bond issue.
 
This project represents a well planned, proactive growth strategy that addressed the manner in which infrastructure is developed that provided coordination among all stakeholders as defined in section 5.1 of the Vision Goals.
 
No Action Required, Informational Only.
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