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I. BY THE COMMISSION
A. Statement
1. On October 3, 2014, Public Service Company of Colorado (Public Service or Company) filed an Application for a Certificate of Public Convenience and Necessity for the Thornton Substation, and for Specific Findings with Respect to Magnetic Fields and Noise (Application).  Public Service proposes to construct a new substation within the City of Thornton (Thornton) and to extend transmission facilities to feed the substation, most of which will be placed underground.  Public Service also seeks approval of the estimates of the noise and magnetic field levels that will result from operating the project.  
2. As explained more fully below, we approve the Application.  Public Service has satisfied its burden of proving that there is a present and future need for the project. We also 
pre-approve the placement of the transmission facilities underground and conclude that Public Service has met its burden of proving that the projected magnetic field and noise levels are reasonable.  However, we will require ongoing monitoring and reporting of noise once the substation is in service to determine whether the actual noise levels are consistent with those projected and approved in this Decision.  
B. Background

3. On November 12, 2014, the Commission deemed the Application complete and referred the matter to Administrative Law Judge (ALJ) Paul C. Gomez.  

4. ALJ Gomez established that Public Service, Thornton, and the Colorado Office of Consumer Counsel (OCC) are the parties in this Proceeding.  

5. On December 12, 2014, Public Service moved the Commission to forego a recommended decision from ALJ Gomez and instead issue an Initial Commission Decision, contending that the project must be operational by July 1, 2016, for the Company to continue to provide reliable electric service in Thornton.  We granted Public Service’s motion.

6. On January 21, 2015, Public Service filed an Unopposed Motion to Approve the Application.  Public Service requested that the ALJ vacate the hearing, the Commission grant the certificate of public convenience and necessity (CPCN), and the Commission find the estimated magnetic fields and noise caused by the project are reasonable.
  ALJ Gomez granted in part, and denied in part, the motion, holding that the motion left “many unanswered questions that can only be addressed in an evidentiary hearing.”
 

7. ALJ Gomez held a hearing on February 19, 2015, at which Kelly Bloch, Robin Kittel, Brad Cozad, John Lupo, and Chad Nickell testified on behalf of the Company; Chris Neil testified on behalf of the OCC; and Mike Mallon testified on behalf of Thornton.  ALJ Gomez also admitted into evidence Hearing Exhibits 1 through 8.  We also grant Public Service’s motion to admit Exhibit 9.

8. On March 6, 2015, the parties filed a Joint Closing Statement of Position.  The Commission also received 16 public comments opposing Public Service’s Application.

C. Discussion

1. Proposed Thornton Substation Project  
9. The proposed project involves the installation of a new substation in Thornton and the extension of a 115 kV transmission line to feed the substation.  Because the substation will be located in a densely populated section of Thornton, which includes already developed and future development of residential and commercial neighborhoods, Public Service proposes to construct the transmission line underground with a capability of operating at 230 kV, but with initial operation at 115 kV.  The proposed substation will operate a single 50 megavolt ampere (MVA) distribution transformer and switchgear for five distribution lines or feeders.  The proposed substation will be built, however, to accommodate up to three 50 MVA transformers and 15 distribution feeders.   

10. Public Service first identified a need for a new substation in the Thornton area in approximately 2008 to 2009.  As a result, Public Service proposed the Brantner substation project located directly beneath Public Service’s Fort Lupton – Cherokee 115 kV line in unincorporated Adams County.  In 2010, the Commission found the Brantner project to be in the ordinary course of business and allowed Public Service to proceed.  However, Adams County denied the Company’s land use permit for the Brantner proposal in late 2013.  

11. Subsequently, Public Service re-evaluated Thornton’s load needs.  Load projections had increased due to the approval of the North Metro Light Rail line, which will require more power than originally predicted.  The Thornton area had maximized existing distribution capacity of adjacent substations, which has led to low voltage issues during peak load conditions and overloads during normal operating conditions.  Public Service determined that the proposed Brantner substation would not satisfy the increased projected load and thus concluded that an additional substation would have to be constructed in the near future.  

12. Public Service considered several options to address projected load and improve reliability, including expanding capacity at existing substations.  However, Public Service determined that the load in the Thornton area required the installation of a source closer to the load center than the existing substations to ensure reliable service within the required voltage.  The load center is bounded by E. 120th Avenue to the south; Colorado Boulevard to the west; E. 136th Avenue to the north; and, an area between Holly Street and Quebec Street to the east.
  

13. Public Service has estimated that the cost of the new substation to be located in Thornton, including transmission and distribution costs, but excluding siting and land costs, will be approximately $32.7 million.  This estimate is broken down as follows: (a) $12.9 million for the substation, which includes first distribution transformer and distribution equipment, the transmission high-side equipment, communication equipment, and wall and landscaping, not including land costs; (b) $18.6 million for transmission; and, (c) $1.2 million for distribution.

14. Public Service witness Kelly Bloch testified that project costs will be controlled through Public Service’s management and construction processes.  Ms. Bloch noted that all aspects of a project are initially estimated by the Company and then reviewed monthly, which enables Public Service to address specific issues in order to keep the project from exceeding variances.  Ms. Bloch also indicated that Public Service utilizes a “challenge session” process led by the project manager that helps the Company keep projects on track and on budget. 

15. Public Service proposed an in-service date for the substation of July 1, 2016.  Public Service has installed several interim mitigation measures, including new distribution feeders from existing substations, to aid with capacity and voltage support for the area.  Public Service believes that these measures will ensure reliable service to Thornton until the new substation is brought on-line.  

2. Public Service’s Analysis of the Need for a New Substation

16. Public Service witness Chad Nickell testified that Public Service’s distribution studies analyzed anticipated capacity when all existing feeder circuits are fully operational (designated as an N-0 contingency), as well as under single contingency (N-1) conditions, which is defined as one feeder circuit being out of service.  According to Mr. Nickell, the studies showed that the existing capacity on three existing feeders under N-0 conditions will be at or over 100 percent capacity in 2016, which means that no additional capacity is available to serve any forecasted load growth.  Further, with the existing loads under N-1 conditions, nine feeders and two transformers will be overloaded in 2016.
  

17. Mr. Nickell further testified that heat maps, which display the current operating voltages of feeders, reveal that the voltage in some areas of Thornton is nearing unacceptably low levels as set by the American National Standards Institute.
  This calls into question Public Service’s current ability to reliably deliver power throughout Thornton, which will only deteriorate over time.
  In addition, during heavy load times of the year, the three existing feeders operate under maximum conditions that create low voltage problems in the identified load center.  This could result in extended outages
 for Thornton-area customers.  

18. According to Mr. Nickell, five of the existing feeders were loaded above their rated capacity between 2 and 11 days during 2012.  Public Service forecasts that those feeders will be loaded above their rated capacity between 3 and 16 days per year by 2016 if the proposed substation is not installed.  Mr. Nickell testified that customers in the area were at risk for an extended outage between 12 days to 46 days in 2012, which the Company expects to increase to between 25 and 61 days by 2016 absent construction of the proposed substation.

3. Location of the Proposed Substation

During the reevaluation process after rejection of the Brantner substation, Public Service considered expanding the existing Glenn, Washington, and Riverdale substations (see, Attachment KB-1 to Hearing Exhibit 3) that already serve the area, rather than installing a new substation.  Public Service also considered installing a new substation next to the existing transmission lines, which are not in the load center.  Public Service’s studies showed, however, 

19. that the voltage deficiencies in the load center area would not be solved by expanding the Glenn, Washington, and Riverdale substations, or by adding a substation outside of the load center.  Instead, constructing a new substation in the load center would serve existing and future loads for at least 30 years, provide adequate back-up in the event of a failure of a distribution feeder line from any of the three existing substations, and solve the existing voltage problems.  

20. Public Service witness John Lupo testified that the proposed substation requires a parcel size of approximately four to six acres to accommodate transformers and protective equipment, space for parking equipment if required for system repairs or support during outages, access roads inside the fence line for maintenance vehicles and personnel, and a perimeter wall.  Mr. Lupo testified further that Public Service will identify one or two sites in the preferred siting area that satisfy the foregoing criteria.  Those sites will then be presented to the neighborhood groups and other stakeholders to receive feedback and input on the proposed project.  Although Public Service has identified a preferred siting area, Mr. Lupo indicated that the Company has not acquired land rights or submitted requests for land use permits.  The Company also intends to identify a final transmission line route and pursue acquisition of land rights and land use permits once the specific substation location is determined.  The final transmission line route will be selected in coordination with the local jurisdictions when the specific site for the Thornton substation has been selected.  

4. Transmission Facilities

21. Mr. Lupo testified that Public Service typically prefers to build overhead transmission due to cost considerations, but the specific circumstances of the Thornton project make underground construction the preferred option.  In many locations between the preferred siting and existing transmission lines, insufficient space exists between residential and commercial uses and the edge of road rights-of-way to accommodate an overhead line.  Further, overhead construction increases land costs relative to underground construction, because the Company would have to purchase several developed properties.  As a result, other than a short segment of overhead lines between the existing transmission line and an underground transition point, Public Services proposes underground lines.  

22. Public Service witness Brad Cozad testified that the underground transmission line will be constructed primarily in a concrete-encased duct bank system with both circuits in the same duct bank.  The bottom of the trench typically will run six feet below ground depending upon obstructions.  The duct bank will be under or adjacent to city streets.  Concrete encasement provides for safety by minimizing dig-ins and by providing thermal dissipation.
23. Mr. Cozad noted that the availability of rights-of-way guide Public Service’s design for transmission lines, and the underground design for Thornton is similar to other underground projects the Company has completed over the last 20 years.  If overhead transmission is required, Mr. Cozad anticipated that the Company would construct steel poles similar to those seen in the metropolitan area.
  
The projected comparative costs of installing transmission lines overhead versus underground are included in Revised Attachment JDL-1 to Hearing Exhibit 6.  The analysis estimates the cost of acquiring land and structures for one-mile of “typical” right-of-way for an overhead transmission line, including real estate acquisition.  That total overhead cost was then compared to the cost of constructing one-mile of underground line within the 

24. street right-of-way.  The total estimated cost of placing the transmission lines underground to the preferred site is $20,100,000.  In contrast, the total cost of overhead construction is $21,541,680.  
5. Noise  

25. Mr. Cozad estimated that any overhead transmission lines will make very 
little or no corona noise during dry conditions.  During wet weather conditions, Mr. Cozad estimated that the above-ground lines may have a small amount of corona noise. As shown in Attachment BDC-3 to Hearing Exhibit 5, the noise values are below 50 dBA under wet conditions at the edge of the right-of-way.  
26. After the close of the ALJ’s hearing, on February 26, 2015, Public Service filed an Unopposed Motion to Accept Late-Filed Hearing Exhibit 9.  Public Service states that Exhibit 9 corrects an error in the written testimony of the substation’s projected noise levels.  Public Service further states that Exhibit 9 shows the projected level of noise radiating beyond the property line or right-of-way, at a distance of 25 feet, is below the 50 db(A) level deemed reasonable under Commission Rule 3206(f)(II) of the Commission’s Rules Regulating Electric Utilities, 4 Code of Colorado Regulations (CCR) 723-3, for residential areas.  Public Service states that the noise modeling of the 115 kV line is accurate and unaffected by the error. 

27. Hearing Exhibit 9 shows that the noise levels are projected to exceed 18 dBA at the wall of the substation.  It also projects that, when the substation is constructed with three 50 MVA transformers, the projected noise level 25 feet beyond the property line or right-of-way (as applicable) will remain below 50 dBA.
6. Electromagnetic Fields

28. Mr. Cozad testified that the transmission project will comply with the prudent avoidance requirement of Commission Rule 4 CCR 723-3-3102, minimizing magnetic fields.  According to Mr. Cozad, placing the circuit underground in certain areas, and installing the cables for the two circuits in a cradled or triangular configuration for additional magnetic field cancellation, satisfies the Commission’s prudent avoidance requirement.  While the Company’s recommendation to place the line underground was not necessarily for prudent avoidance purposes, Mr. Cozad notes that it reduces, but does not eliminate, the magnetic fields. 
29. Public Service proposes to employ the reverse phasing technique on the underground duct bank and any possible overhead spans, which is a prudent avoidance measure to reduce the fields created by the project.
30. During normal loading, the magnetic fields for the above-ground portion of the transmission are expected to be approximately 40 milliGauss (mG) at the center of the 
right-of-way, and approximately 10 mG at the edges of the right-of-way.
  During maximum loading, the magnetic fields are expected to be approximately 70 mG at the center of the 
right-of-way and less than 20 mG at the edges of the right-of-way.  During emergency N-1 loading, the numbers are approximately 145 mG at the center of the right-of-way, with 40 mG and less at the edges of the right-of-way.  The exhibit shows that under all conditions the magnetic fields diminish to nearly zero 250 feet from the center of the right-of-way.

31. The magnetic (B) field models for the underground double circuit 115 kV transmission corridor show peak mG at the center of the right-of-way as approximately 135 mG during emergency N-1 loading, approximately 65 mG during maximum loading, and, approximately 30 mG during normal loading.
  Total mG for each scenario diminishes to less than 5 mG 50 feet from the center of the right-of-way.  Although the magnetic field associated with underground transmission is elevated, it is concentrated in a much tighter band.  
7. Positions of the Intervening Parties

32. At the February 19, 2015 hearing, Mike Mallon, Planning Manager for the City of Thornton, testified that Thornton does not oppose the Application.  Mr. Mallon stressed that, because Public Service has not applied to Thornton for development of the substation, Thornton cannot comment on any specifics associated with Public Service’s plan.  According to Mr. Mallon, if the Commission approves the Application, Thornton will address the land use permitting issues raised by the siting and construction of the substation and the transmission facilities. 

33. Likewise, the OCC withdrew its objection to the project after it conducted discovery and met with Company officials. 

D. Findings and Conclusions

1. Thornton Substation
34. We find that Public Service has provided substantial evidence that the load center in which it proposes to site its proposed substation, as well as the area surrounding the load center, has some of the highest load densities in the Denver metropolitan area that has pushed the existing substations to their capacity.  Public Service’s evidence also establishes that existing feeders currently experience low voltage during peak load conditions and overload during normal operating conditions due to high demand, and that there is a risk in the area for extended outages.  

35. Public Service’s evidence also demonstrates a future need for the proposed substation.  The projected population increase in the Thornton area, coupled with the recent approval of the North Metro Area Light Rail line, establishes significant future load growth in the Thornton area.  We conclude, therefore, that the Company’s evidence and testimony establish a current and future need for the proposed project.  

36. Public Service also provided evidence that adding transformers and feeders to the three existing substations adjacent to the load center will not meet its distribution requirements.  Placing a new substation under existing transmission lines will not solve the low voltage problems experienced in the load center.  Finally, Public Service’s evidence establishes that without the Thornton project, the regional reliability of its system could be compromised.  We conclude, therefore, that Public Service has satisfied its burden of establishing that the existing facilities are inadequate to deliver the expected future load increases in the Thornton load center, and that Public Service has adequately considered other alternatives.  

37. Public Service proposes to build the Thornton project to meet future load growth by accommodating up to 3 50 MVA transformers and 15 distribution feeders at the substation.  We conclude that the Company’s proposal to build the substation to accommodate additional transformers and feeders is reasonable.  Such a proposal will allow Public Service to satisfy the anticipated future load growth at reasonable cost relative to the alternatives. 

38. Based on the record and for the reasons discussed, we conclude that Public Service has met its burden of proof.  We conclude that the present or future public convenience and necessity requires or will require construction and operation of the Thornton substation, and such construction and operation is in the public interest as long as Public Service constructs and operates the Thornton substation as described in the Application and witness testimony.  

2. Transmission Facilities

39. We conclude that Public Service has satisfied its burden of establishing that there is a present or future need for the proposed transmission facilities for the new proposed substation and that existing transmission facilities are not reasonably adequate and available to meet the identified need.  In addition, due to the high density of the load center, Public Service has shown good cause to allow underground construction for the proposed transmission.  
We are further persuaded to approve underground construction given the smaller than expected variance in costs between underground transmission facilities and above-ground transmission facilities as demonstrated by the evidence.  Public Service provided sufficient evidence of alternatives and their costs in concluding that undergrounding of transmission was the preferred alternative.  We conclude that constructing underground transmission facilities is cost effective, and, as a result, Public Service has met the requirements of Rule 3102(b)(VIII). 

40. Approval of underground transmission here is not a precedent for future requests for undergrounding, which the Commission will consider on a case-by-case basis. 

3. Magnetic Fields 

41. Pursuant to Commission Rule 3102(d) a utility seeking a CPCN for transmission facilities must “describe its actions and techniques relating to prudent avoidance with respect to planning, siting, construction, and operation of the proposed construction or extension.”  Rule 3102(d) defines “prudent avoidance” as a reasonable balance between the potential health effects of exposure to magnetic fields and the cost and impacts of mitigation of such exposure.  Among the prudent avoidance alternatives listed under Rule 3102(d) is burying transmission lines.  Under Commission Rule 3206(e)(III), proposed magnetic field levels of 150 mG and below are deemed reasonable and need not be mitigated to a lower level.  Proposed magnetic field levels above 150 mG are subject to further review.  

42. The evidence and testimony provided by Public Service are that the projected electromagnetic field (EMF) levels are below 150 mG during normal loading, maximum loading, and emergency N-1 loading for the above-ground 230 kV transmission corridor and the 115 kV underground transmission corridor.  The evidence and testimony establish that Public Service’s plan results in a reasonable level of EMFs.  We additionally conclude that Public Service meets the requirements of Rule 3102(d), because its proposed transmission plan strikes a reasonable balance between potential health effects of exposure to magnetic fields and the cost and impacts of mitigating of such exposure.  We note, however, that utilities cannot use undergrounding of transmission lines as a prudent avoidance measure absent atypical circumstances.  

4. Noise

43. Section 25-12-103(12)(a), C.R.S., provides that: “[t]he [Commission] may determine, while reviewing utility applications for [CPCNs] for electric transmission facilities, whether projected noise levels for electric transmission facilities are reasonable.”  Commission Rule 3102(c) requires a utility to describe in its application the cost-effective noise mitigation actions and techniques pertaining to planning, siting, construction, and operation of a proposed transmission line.  Additionally, the utility must provide computer studies that are “the output of utility standard programs” and that “show the potential noise levels expressed in db(A) and measured at the edge of the transmission line right-of-way.”
44. Commission Rule 3206(f) requires a utility to include in its CPCN application the projected level of noise radiating beyond the property line or right-of-way at a distance of 25 feet.  Rule 3206(f)(I) requires that the filing provides computer studies showing the potential noise levels expressed in db(A).  Rule 3206(f)(II) identifies the maximum levels of noise that are deemed reasonable and need not be mitigated to a lower level, which are 50 db(A) for residential, 55 db(A) for commercial, 65 db(A) for light industrial, and 75 db(A) for industrial.  

45. We find that Public Service’s modeled noise levels are below 50 db(A) at both the wall of the substation and 25 feet beyond the property line or right-of-way (as applicable) under the ultimate build out of the substation with all three 50 MVA transformers installed.  We therefore conclude that Public Service has met its burden of proving that the proposed levels of noise at the edge of the right-of-way are reasonable pursuant to Rules 3102(c) and 3206(f).  

46. However, because the substation will be built in a residential area and the exact design of the substation by necessity remains undefined, we conclude that Public Service must monitor noise levels when the substation is in service and to report the results to the Commission to allow a comparison of projected values to actual values.  
II. ORDER

A. The Commission Orders That:

1. The Application for a Certificate of Public Convenience and Necessity for the Thornton Substation filed by Public Service Company of Colorado (Public Service) on October 3, 2014, is granted, consistent with the discussion above.

2. The expected magnetic field values and audible noise values from the Thornton Substation project meet the conditions of the Commission Rules Regulating Electric Utilities, 4 Code of Colorado Regulations 723-3-3206(e)(III) and 3206(f)(III) and are therefore considered reasonable and need not be mitigated, consistent with the discussion above. 
3. Public Service shall conduct ongoing monitoring of noise when the Thornton Substation is in service and shall report the results to the Commission to allow a comparison of projected values to actual values, consistent with the discussion above.

4. The Unopposed Motion to Accept Late-Filed Hearing Exhibit No. 9 filed by Public Service on February 26, 2015, is granted.  

5. The 20-day period provided for in § 40-6-114(1), C.R.S., in which to file applications for rehearing, reargument, or reconsideration begins on the first day following the effective date of this Decision.

6. This Decision is effective upon its Mailed Date.

B. ADOPTED IN COMMISSIONERS’ WEEKLY MEETING
April 29, 2015.
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�  Interim Decision No. C14-1518-I issued December 26, 2014.


� Also on January 21, 2015, Public Service filed a stipulation between the Company and the OCC.  The OCC withdrew its initial objections after it investigated the project through discovery.


�  Interim Decision No. R15-0051-I issued January 27, 2015.


� On February 26, 2015, Public Service filed an Unopposed Motion to Accept Late-Filed Hearing Exhibit 9.  Public Service represented that an error is contained in the testimony regarding the estimated noise from the Thornton substation.  According to Public Service, the testimony in error referenced written testimony in the record that is also in error.  As a result, Public Service requested that its late-filed Hearing Exhibit 9 be accepted as a true and correct model of the projected noise from the Thornton substation.  


� Attachment KB-1 to Hearing Exhibit 3.  


� Attachment CSN-1 to the direct testimony of Mr. Nickell, Hearing Exhibit 4, depicts the results of Public Service’s feeder capacity studies for 2016 for N-0 overloads and N-1 contingencies.


� Mr. Nickell stated that Public Service applies the ANSI standard C84.1, which translates to a service voltage of 120 V +/- 5 percent (126V to 114V) at the customer meter.  


� Heat maps depicting the system intact voltage issues are included in Attachment CSN-2 to Hearing Exhibit 4.


� Mr. Nickell defines an extended outage in this case as lasting anywhere from two hours to multiple days since there would be no available capacity from other distribution feeders.


� An example of steel pole construction is provided in Attachment BDC-2 to Hearing Exhibit 5.


� See Attachments BDC-4 and BDC-5 to Hearing Exhibit 5.


� See Attachment BDC-5.
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