7.17  TRANSMISSION SYSTEM SAFETY AND NUISANCE

7.17  TRANSMISSION SYSTEM SAFETY AND NUISANCE

Table of Contents

7.17
TRANSMISSION SYSTEM SAFETY AND NUISANCE
7.17-1
7.17.1
Existing Environment
7.17-2
7.17.1.1
Transmission System
7.17-2
7.17.1.2
Electric and Magnetic Fields
7.17-2
7.17.1.3
Corona
7.17-4
7.17.2
Environmental Consequences
7.17-6
7.17.2.1
Electrical Characteristics, Public Safety, and Nuisance
7.17-6
7.17.2.2
Electric and Magnetic Fields
7.17-6
7.17.2.3
Corona and Noise
7.17-8
7.17.2.4
Aviation Safety
7.17-8
7.17.2.5
Effects on Agriculture
7.17-8
7.17.2.6
Cardiac Pacemakers
7.17-9
7.17.2.7
Fire Hazards
7.17-9
7.17.2.8
Other Transmission Line Related Hazards
7.17-9
7.17.3
Proposed Conditions of Certification
7.17-9
7.17.4
Laws, Ordinances, Regulations, and Standards (LORS)
7.17-13
7.17.5
Contact Information
7.17-12
7.17.6
References
7.17-19
TABLES

Table 7.17-1
Electric and Magnetic Field Calculations for Existing TransmissionLines
7.17-4
Table 7.17-2
Electric and Magnetic Field Calculations for Blythe to Buck


Boulevard Substation Corridor for 161 kV
7.17-6
Table 7.17-3
Electric and Magnetic Field Calculations for Transmission Line


Right-Of-Way for the IID 230 kV Line
7.17-7
Table 7.17-4
Electric Transmission LORS
7.17-14
Table 7.17-5
Involved Agency and Agency Contacts for BEP II
7.17-17
FIGURES

Figure 7.17-1
Calculated Electric Field Profile for the Buck to Boulevard to Blythe


Substation Cooridor
7.17-19
Figure 7.17-2
Calculated Magnetic Field Profile for the Buck to Boulevard to Blythe


Substation Cooridor
7.17-20
Figure 7.17-3
Calculated Electric Field Profile for BEP II in the Buck to Boulevard


to Blythe Substation Cooridor
7.17-21
Figure 7.17-4
Calculated Magnetic Field Profile for BEP II in the Buck to


Boulevard to Blythe Substation Cooridor
7.17-22
Figure 7.17-5
Calculated Electric Field Profile for Transmission Line Coorridor
7.17-23
Figure 7.17-6
Calculated Magnetic Field Profile for Transmission Line Coorridor
7.17-24
7.17 TRANSMISSION SYSTEM SAFETY AND

NUISANCE

The Blythe Energy Project Phase II (hereinafter referred to as BEP II) is a nominally rated 520 MW combined cycle power plant.  The proposed project will be located adjacent to the  Blythe Energy Project (hereinafter referred to as BEP) previously licensed by the California Energy Commission on March 21, 2001
.  BEP II essentially duplicates BEP and consists of two Siemens Westinghouse V84.3a 170 MW combustion turbine generators (CTGs), one (1) 180 MW Steam Turbine Generator and supporting equipment.  BEP II requires no off-site linear facilities and will be interconnect on-site with existing BEP approved transmission and natural gas pipelines.

BEP II is located entirely within the site boundary of the Expansion site currently being processed by the CEC as an amendment to BEP
.  The BEP II power island is located approximately 600 feet south and 800 feet west of the BEP power island.  BEP facilities may be expanded to serve BEP II and includes the ground water supply , fire protection facilities, and site access roads.  Natural gas will be supplied to the BEP II plant by the El Paso natural gas pipeline interconnection being constructed as part of the approved BEP.

BEP will be electrically interconnected to the Western Area Power Administration (Western) Buck Boulevard Substation, located at the northeastern corner of the BEP site.  This interconnection will include addition of more breaker positions within the existing Buck Boulevard Substation.

BEP II will construct and operate one additional groundwater pumping well for its water supply and will construct one additional evaporation pond south of the proposed BEP II power island, to accommodate the project wastewater discharge.  Site drainage will be provided by the BEP drainage facilities.

This section will discuss electrical transmission issues relevant to the BEP II.  Electric effects associated with the transmission of electrical power are addressed in this section.  Additionally, the LORS applicable to the project as well as the agencies that has jurisdiction are identified and tabulated.

7.17.1
Existing Environment

7.17.1.1
Transmission System

The existing transmission system, and the proposed intertie into the Western Area Power Administration (Western) Buck Boulevard Substation and switchyard are described in Section 8.2, Electric Transmission, which follows this section.  In summary, BEP II will be electrically interconnected to the Western Buck Boulevard Substation, located at the northeastern corner of the approved BEP site.  The Western Buck Boulevard Substation will connect to the Western owned Blythe Substation and the Midway Substation owned by Imperial Irrigation District (IID).  The Western Blythe Substation, in turn, interconnects five existing 161 kV regional transmission lines.  Three of the transmission lines are owned by Western, one by IID, and the other by Southern California Edison (Edison).
The existing BEP is connected to Western Buck Boulevard Substation via three short intertie lines that convey power from each of the three transformers located within the 520 MW combined-cycle power island.  The existing BEP electrical generating and transmission equipment include:

· Two air cooled Combustion Turbine Generators (CTGs) - Each CTG is a two-pole machine that produces 207 MVA, 16 kV.

· One air cooled Steam Turbine Generators (STG) - The STG is a two-pole machine that produces 215 MVA, 16 kV.

· Three16 kV-161/230 kV Auto-Transformers - These transformers will be capable of providing electrical power to be grid at either 230 kV or 161 kV.

· Three Short Intertie Lines – These lines will be designed to 230 kV standards (but initially operating at 161 kV), connecting the three BEP transformers to the Western Buck Boulevard Substation.

· Single-Circuit 161 kV Intertie Transmission Line – This intertie will be approximately 1,500 feet in length (also designed to 230 kV standards) connecting Western Buck Boulevard to Western Blythe Substations

Existing Western, Edison, and IID transmission lines into the Western Blythe Substation currently operate at 161 kV.  Some or all of these lines may eventually be upgraded from 161 kV to 230 kV.  Western and others have completed some system upgrades on the 161 kV lines to accommodate a change in voltage to 230 kV.  The BEP and the Western Buck Boulevard Substation have been designed to meet 230 kV equipment standards, and is being constructed for both 161 kV and 230 kV operations.  The new BN-BS Line, to be constructed by IID, will connect to Western Buck Boulevard Substation at 230 kV.

7.17.1.2
Electric and Magnetic Fields

Electrical power lines, as well as energized components of electrical motors, home wiring, lighting, and all other appliances, produce electric and magnetic fields, commonly referred to as EMF.  The EMF produced by the AC electrical power system in the United States has a frequency of 60 Hertz (Hz), meaning the intensity and orientation of the field changes 60 times per second.

The electromagnetic spectrum encompasses fields with varying frequencies.  These frequencies range from gamma rays to extremely low frequency (ELF) waves, such as those that are generated for electricity, specifically 50 to 60 Hz.  The wavelength (the distance from peak to peak or valley to valley of the wave) of 60 Hz ELF waves is 5,000 kilometers, while the wavelength of x-rays is about one nanometer (1 x 10-9 meters).  Fields with short wavelengths, such as gamma rays and x-rays, are energetic and can break (ionize) covalent chemical bonds.  Medium length fields, such as microwaves, cause molecular movement and heating.  Long wavelength fields, such as ELF fields or radio-frequency fields, do not have the energy to break chemical bonds, nor to cause heating of tissue.

The electric and magnetic fields surrounding power lines have been well characterized.  The field strength is greatest near the power line, and rapidly decreases with distance from the power line.  For example, directly beneath a 230 kilovolt (kV) transmission line, the electric field strength is 2000 volts per meter (V/m), whereas 200 feet away from the transmission line, the electric field strength is only 10 V/m.  The magnetic field directly beneath the transmission line is 5.8 nT (nanoTesla or 58 mG - milliGauss); whereas, 200 feet away, the magnetic field is only 0.2 nT or 2 mG.  For comparison purposes, the 0.2 nT magnetic field strength is on the order of 1,000 to 10,000 times weaker than the earth’s magnetic field (EPRI 1994).  In the past, researchers had a difficult time accurately measuring electric and especially magnetic fields.  There are now a variety of commercially available instruments to measure these fields.  Electric fields near transmission lines are disturbed or distorted by conducting objects, such as buildings or vegetation, which significantly reduce the field strength.  Magnetic fields are not normally shielded or disturbed by objects such as these.

Considerable research has been conducted over the last 30 years on the possible biological effects and human health effects from EMF.  This research has produced many studies that offer no uniform conclusions about whether long-term exposure to EMF is harmful or not.  In the absence of conclusive or evocative evidence, some states, California in particular, chose not to specify maximum levels of EMF.  Instead, these states mandate a program of prudent avoidance, whereby, encouraging electric utilities to use low-cost techniques to reduce the levels of EMF would minimize EMF exposure to the public.

Calculations were performed to estimate the 60 Hertz AC EMF emanating from the transmission lines being constructed as part of the BEP, which is considered the existing environment.  These calculations included only the load that the BEP will place on the new lines.  Additional loads on these lines generated by the BEP II will be discussed in the following section.  These new lines will be between the Western Buck Boulevard Substation and the Western Blythe Substation, a distance of approximately 0.25 miles.

Electric and magnetic field levels were calculated using computer-modeling software.  This software incorporates the transmission line configuration information and other parameters to calculate the electric and magnetic field strengths at locations of interest.  Ground clearance and span length can vary throughout the length of each transmission line segments due to the irregular terrain.  Since these elevation variations are present in the area, the minimum conductor ground clearance was assumed for each transmission line modeled.  Results obtained from computer models have been compared with measurement data for operating transmission lines, and calculated accuracy has been evaluated.  Typically, the computer model would calculate electric and magnetic field values to with plus or minus 5 percent of actual field measurements.

The electric and magnetic field values were calculated for each of the three transmission line configurations.  Electric and magnetic field values were calculated at the edge of the right-of-way (ROW) and near the major transmission lines in the area.  All electric and magnetic field values were calculated at the Institute of Electrical and Electronics Engineers (IEEE) standard of 1 meter above ground level and at transmission line mid-span.

The electric field was calculated using a 5 percent over voltage level of 169 kV for the 161 kV lines.  Under the existing configuration, the maximum calculated electric field is about 1.8 kV/m.  The electric field decreases to approximately 0.8 kV/m between the lines and further decreases to 0.5 kV/m at the transmission line right-of-way (ROW).  Table 7.17-1 summarizes the electric field calculations for the BEP transmission lines, and Figure 17.1-1 provides electric field profile between the substations.

	TABLE 7.17-1

ELECTRIC AND MAGNETEIC FIELD CALCUALTIONS FOR EXISING TRANSMISSION LINES

	Edge of ROW
	Maximum Near Buck-Blythe Substations
	Maximum Near Knob Line
	Maximum Near IID F-Line
	Maximum Near Parker No. 1 Line
	Maximum Near Parker No. 2 Line

	Electric Field Calculations (kV/m)

	0.51
	1.44
	1.79
	1.73
	1.64
	1.58

	Magnetic Field Calculations – Normal Loading (mG)

	4.9
	39.1
	32.6
	34.4
	27.5
	24.9

	Magnetic Field Calculations – Maximum Loading (mG)

	9.7
	78.2
	65.2
	68.9
	55.0
	49.8


Angle structures were not specifically modeled for magnetic field calculations.  Angle structures would not be significantly greater than the values calculated for other structures modeled, because the strongest fields usually occur away from the angle structures near the mid span of the transmission line.  Also, angled structures make up a small percentage of the transmission line.  Therefore, only straight segments of the transmission line were modeled.

Certain assumptions were made to generate a reasonable worst-case scenario for magnetic field calculations.  These assumptions included the following.

· All minimum ground clearances occur simultaneously for each configuration.

· Currents were balanced and they had a phasing of A = 0 degrees, B = 240 degrees, and C = 120 degrees.

In modern electric systems, power is generated by three-phase generators.  Each phase is connected to one conductor of the transmission line and called Phase A, Phase B, or Phase C.  This designation is followed through the entire system from generator to substation.  Because the system operates with all generators in synchronism, currents in Phase A are displaced in time from currents in Phases B and C.  These values are essential to the calculations and are part of the assumptions made in the calculations.  The direction of current flow for all of the transmission lines was assumed to be in the same direction.

As noted in Table 7.17-1, the calculated normal magnetic field is about 4.9 mG along the edge of the ROW.  The maximum normal magnetic field is approximately 39.1 mG on the ROW.  Under maximum loading conditions, the calculated magnetic field is about 9,7 along the edge of the ROW, and the maximum field is approximately 78.2 mG on the ROW.  The magnetic field profile is provided in Figure 7.17-2.

7.17.1.3
Corona

Corona is the ionization of the air at the surface of the energized conductor and suspension hardware due to very high electric field strength.  Corona may result in radio and television reception interference, audible noise, light, and production of ozone.  Corona is a function of the voltage of the line, the diameter of the conductor, and the condition of the conductor and suspension hardware.  The electric field is directly related to the line voltage and is the greatest at the surface of the conductor.

Large-diameter conductors have lower electric field gradients at the conductor surface and lower corona than smaller conductors.  Irregularities or sharp edges on suspension hardware concentrate the electric field at these locations, increasing corona at these spots.  Contamination on the conductor surface, such as dust or insects, can also cause irregularities resulting in corona.  Other sources of irregularities include raindrops, snow, fog, and condensation.  Corona typically becomes a design concern for transmission lines having voltages of 345 kV and above.  The current transmission lines, being constructed as part of BEP, will operate at 161 kV or 230 kV, well below the 345 kV threshold value given above.

7.17.2
Environmental Consequences

7.17.2.1
Electrical Characteristics, Public Safety, and Nuisance

The BEP and the BEP II have been sited in close proximity to a major transmission hub (the Western Blythe Substation) with a goal to minimize the new transmission required to interconnect the projects.  The projects already cross or are in close proximity to five 161 kV transmission lines.  In addition, the site and surrounding area that could be affected by the generation of additional power from these projects are in open space, citrus orchard, and an existing electric substation, with no nearby residences or other occupied buildings.  Therefore, the BEP II is designed to keep potential impacts from additional transmission lines to a minimum in an area with no sensitive receptors.

This section discusses the environmental effects of additional energy transmission relative to public health and safety.  The proposed new lines being constructed by the approved BEP will be constructed to meet or exceed the National Electrical Safety Code (NESC).  Nevertheless, electrical equipment of any kind can be a safety hazard and special care must be taken when working or playing near high voltage energy sources to avoid hazardous situations.

The question of whether long-term direct exposure to the electric and magnetic fields from transmission lines cause biological or health effects in humans has been controversial.  However, in no case has a specific deleterious effect to human health been identified from exposure to transmission line fields.  Both electric and magnetic fields from the transmission line being constructed as part of the approved BEP outside their right-of-way would be comparable with levels of magnetic fields measured close to some common household appliances (for example a toaster or hair dryer).

Operational experience over several decades with 230 kV and higher voltage transmission lines has indicated no adverse biological or health effects related to electric or magnetic field exposure.  The electric and magnetic fields of the BEP II are not anticipated to cause adverse health or biological effects.

7.17.2.2
Electric and Magnetic Fields

Electric field levels were calculated using a 5 percent over voltage level of 169 kV for the 161 kV line.  The alignments are located between the existing Western Blythe and the Western Buck Boulevard Substations and along the relocated transmission line ROW along the southern boundary of the property.  For operation of BEP II, the maximum calculated electric filed is 1.8 kV/m in the corridor between the Buck Boulevard and Blythe Substations.  This is the same value as the existing environment conditions given in Table 7.17-1.  Table 7.17-2 summarizes the electric field calculations for the BEP II transmission line operations, and Figure 27.1-3 provides electric field profile between the substations for BEP II operations.

	TABLE 7.17-2

ELECTRIC AND MAGNETEIC FIELD CALCUALTIONS FOR BLYTHE TO BUCK BOULEVARD SUBSTATION CORRIDOR FOR 161 KV

	Edge of ROW
	Maximum Near Buck-Blythe Substations
	Maximum Near Knob Line
	Maximum Near IID F-Line
	Maximum Near Parker No. 1 Line
	Maximum Near Parker No. 2 Line

	Electric Field Calculations (kV/m)

	0.51
	1.44
	1.79
	1.73
	1.64
	1.58

	Magnetic Field Calculations – Normal Loading (mG)

	4.9
	42.9
	28.4
	34.8
	59.5
	22.6

	Magnetic Field Calculations – Maximum Loading (mG)

	8.5
	74.4
	44.7
	60.4
	59.5
	39.2


The magnetic fields were calculated for each of the transmission lines.  For normal loading conditions, the calculated magnetic field is about 4.9 mG along the ROW edge.  The maximum field on his ROW is 39.1 mG.  These values are also the same as those given in Table 7.17-1 for existing environmental conditions.  The magnetic field for maximum load on the 161 kV is 8.5 mG at the ROW edge, and the maximum field under the line is 74.4 mG.  These represent a slight decrease in those given in Table 7.17-1 for existing environmental conditions.  These changes are the result of different currents and voltage conditions for the lines being constructed as part of BEP and other lines in or near the BEP transmission line corridor, which are given in Table 7.17-2.  Table 7.17-2 summarizes the magnetic field calculations for the BEP II transmission line operations, and Figure 7.17-4 provides electric field profile between the substations for BEP II operations.

Electric field levels were also calculated using 5 percent over voltage level of 242 kV for the proposed IID BN-BS 230 kV Line.  The electrical and magnetic field level were calculated for the various lines in or near the BEP transmission line corridor as well as at the edge of the BEP transmission line ROW.  These values are provided in Table 7.17-3.  As shown in this table, the construction of the proposed IID BN-BS 230 kV Line will increase the electrical and magnetic field strengths at the edge of the BEP transmission line ROW.  Electrical filed profiles for this condition are given in Figure 7.17-5, and magnetic field profiles are provided in Figure 7.17-6.

	TABLE 7.17-3

ELECTRIC AND MAGNETEIC FIELD CALCUALTIONS FOR TRANSMISSION LINE RIGHT-OF-WAY FOR THE IID 230 KV LINE

	Edge of ROW
	Maximum Near BS Line
	Maximum Near BN Line
	Maximum Near IID F-Line
	Maximum Near Blythe-Eagle Line
	Maximum Near Knob Line

	Electric Field Calculations (kV/m)

	1.71
	1.57
	1.07
	1.19
	2.10
	1.92

	Magnetic Field Calculations – Normal Loading (mG)

	11.6
	17.3
	17.6
	18.6
	19.4
	18.3

	Magnetic Field Calculations – Maximum Loading (mG)

	20.0
	29.9
	30.5
	32.2
	33.5
	31.8


Except for on-site intertie into the Western Buck Boulevard Substation, new transmission lines off the site will not be constructed as part of the BEP II.  The existing five transmission lines in the area and the interties to the Western Blythe Substation addressed EMF of these lines in the approved BEP.  The conclusion of the analyses performed in the approved BEP indicated that the risk to public exposure to any EMF is very low and consequently insignificant.  The additional power generated by the Project will not increase the EMF effects in the transmission lines above those addressed in the BEP.  Therefore, the EMF effects associated with the BEP II will be insignificant.

7.17.2.3
Corona and Noise

It is not anticipated that corona effects will be a concern for the proposed BEP II, because off-site transmission lines will not be constructed as part of this project.  Corona effects of the transmission ties between the Western Buck Boulevard Substation and the Western Blythe Substation were addressed in the approved BEP.  The BEP analyses concluded that the corona effects were insignificant.  Therefore, the corona effects associated with the proposed BEP II will also be insignificant, because the transmission lines were designed to carry the additional power without creating significant additional corona effects.  Consequently, the transmission lines will continue to operate at 161 kV or 230 kV for BEP II.  This is well below the 345 kV threshold value established for noticeable corona effects.

Audible noise levels for the transmission lines being constructed as part of the approved BEP during fair weather conditions at the edge of the right-of-way were estimated to be approximately 19 dBA.  Noise levels during inclement or wet weather are estimated to be about 44 dBA.  These noise levels will not increase as a result of the BEP II.

7.17.2.4
Aviation Safety

The Blythe Airport is located in close proximity to the BEP II site.  The distance between the end of the nearest runway and the BEP II site is approximately one mile.  In addition, the BEP II site is about 60 to 70 feet lower in elevation than the Blythe Airport.  Federal Aviation Administration (FAA) Regulations, Part 77, establish standards for determining obstructions in navigable air space and sets forth requirements for notification for any construction more than 200 feet above ground level.  Also, notification is required if the obstruction is less than specified heights and falls within restricted air space in the approach to the airports.  No additional transmission lines will be constructed for the BEP II, which fall under these FAA regulations.  Therefore, there are no aviation safety issues or associated impacts with the BEP II on-site transmission lines.  Stack heights safety issues related to FAA regulations for the BEP II are discussed in Section 7.2.

7.17.2.5
Effects on Agriculture

High electric fields (15 kV/m) have been observed to induce corona on the upper most parts of plants (McKee et al. 1978; Rogers et al. 1982).  The induced corona causes minor damage to leaf tips.  Studies of the effects of electric fields on crops and other plants have been conducted under controlled greenhouse conditions and under transmission lines.  The effects of 60 Hz electric fields on plants is limited to corona damage at sharp terminal plant parts in very high levels of electric fields.  This effect is too limited to be noticeable under field conditions found under operating transmission lines and does not result in crop damage.  The electric fields associated with the additional electrical generating power in the existing five power lines and the tie in the approved BEP will be well below levels where the leaf tip corona phenomenon has been observed.  Therefore, no damage or harm to crops would occur as a result of the BEP II.

Numerous studies have investigated the performance of livestock in the electrical environment of high-voltage AC transmission lines.  There are no indications that exposures to the fields beneath operating transmission lines affect livestock behavior or productivity.  No livestock are present within the BEP II area.  Additional transmission lines outside of the property will be constructed as part of the approved BEP.

7.17.2.6
Cardiac Pacemakers

Currents and voltages that are introduced internally to the body represent a possible source of interference to cardiac pacemakers.  Research and reviews to date indicate that the overall risk to pacemaker wearers from transmission lines is minimal.  This is especially true for 161 and 230 kV lines because of the relatively low electric fields.  To date, no evidence has been found that a transmission line has caused a serious problem to the wearer of a pacemaker.  In addition, pacemaker manufacturers have redesigned their pacemakers to be less sensitive to this problem in recent models.  Therefore, the additional energy developed by the BEP II and carried by the existing and the lines proposed for approved BEP will not impact pacemakers.

7.17.2.7
Fire Hazards

The existing five transmission lines and the lines being constructed as part of approved the BEP are designed, constructed, and maintained in accordance with General Order (GO) -95, which establishes clearances and tree trimming to mitigate fire hazards.  Therefore, the additional power transmitted by these lines from the BEP II will not create a fire hazard above those addressed in the approved BEP.

7.17.2.8
Other Transmission Line Related Hazards

The greatest hazard from a transmission line is direct electrical contact with the conductors at any voltage.  In fact, contact is more likely with lower voltage transmission lines, because of their lower clearance compared to higher voltage lines.  Physical contact between a grounded object and the high-voltage conductors is not necessary for electrical contact to be made.  Arcing can occur across an air gap.  The proposed BEP II, however, will not construct additional transmission lines off-site.  Therefore, the high voltage risks associated with off-site lines are not directly affected by the BEP II.

7.17.3
Proposed Conditions of Certification

A variety of transmission system safety and nuisance programs will be implemented by BEP II to ensure that constructed and operated of the project is in a manner that protects environmental quality and assures public health and safety.  The Conditions of Certification for the transmission line would be undertaken as part of BEP, because the line will be constructed as part of that project.  Therefore, Conditions of Certification regarding transmission system safety and nuisances for BEP II will be associated with the power plant, changes to the switchyard, and other on-site electrical equipment.  As a result, Conditions of Certification for TRANSMISSION-6, -7, and –8, given below, do not apply.  The other transmissions Conditions of Certification have been modified to reflect only BEP II related items.  The following Conditions of Certification will be incorporated into the BEP II:

TRANSMISSION-1  The project owner shall ensure that the design, construction and operation of the proposed transmission facilities will conform to the requirements listed below.  The substitution of Compliance Project Manager (CPM) approved equivalent equipment and equivalent substation configuration is acceptable.

a. The power plant switchyard and outlet line shall meet or exceed the electrical, mechanical, civil and structural requirements of CPUC General Order 95 or National Electric Safety Code (NESC), Title 8, CCR, Articles 35, 36 and 37 of the, High Voltage Electric Safety Orders, and related industrial standards.

b. Termination facilities shall comply with Western’s applicable interconnection standards.

c. Outlet line crossing and line parallels with transmission and distribution facilities shall be coordinated with the transmission line owner and comply with the owner’s standards.

d. The project conductors shall be sized to accommodate the full output from the 520 MW plant.

e. The project owner shall provide:

i. Western’s final Detailed Facility Study (DFS) including a description of facility upgrades, operational mitigations measures, and/or Remedial Action Scheme (RAS) sequencing and timing if applicable.

ii. Results of WSCC Peer Review including a determination whether impacts to, and any mitigation for, non-Western transmission facilities are attributable to the project.

iii. Executed Facility Interconnection Agreement for the project transmission interconnection with Western.

VERIFICATION: At least 60 days prior to the start of construction of transmission facilities, the project owner shall submit to the CPM for approval:  

a. Design drawings, specification and calculations conforming with CPUC General Order 95 or NESC, Title 8, CCR, Articles 35, 36, and 37 of the, High Voltage Electric Safety Orders, and related industry standards, where applicable for the poles/towers, foundations, anchor bolts, conductors, grounding systems and major switchyard equipment.

b. For each element of the transmission facility identified above, the submittal package to the CPM shall contain the design criteria, a discussion of calculation methods(s), a sample calculation based on worst case conditions and a statement signed and sealed by the registered engineer in responsible charge, or other acceptable alternative verification, that the transmission elements(s) will conform with CPUC General Order 95 or NESC, Title 8, CCR, Articles 35, 36 and 37 of the, High Voltage Electric Safety Orders, and related industry standards.

c. Electrical one-line diagrams signed and sealed by the registered professional electrical engineer in responsible charge, a route map, and an engineering description of equipment and the configurations covered by requirements TRANSMISSION–1 a through e above.  The Detailed Facility Study and executed interconnection agreement shall be provided concurrently.  Substitution of equipment and substation configurations shall be identified and justified by the project owner for CPM approval.

TRANSMISSION-2  The project owner shall inform the CPM of any impending changes which may not conform to the requirements TRANSMISSION-1 a through e, and have not received CPM approval, and request approval to implement such changes.  A detailed description of the proposed changes and complete engineering, environmental, and economic rationale for the change shall accompany the request.  Construction involving changed equipment or substation configurations shall not begin without prior written approval of the changes by the CPM.
VERIFICATION: At least 60 days prior to the construction of transmission facilities equipment or switchyard, the project owner shall inform the CPM of any impending changes which may not conform to requirements of TRANSMISSION-1 and request approval to implement such changes.

TRANSMISSION-3  The project owner shall be responsible for the inspection of the transmission facilities during and after project construction, and any subsequent CPM approved changes thereto, to ensure conformance with CPUC GO-95 or NESC, Tilte8, CCR, Articles 35, 36 and 37 of the, High Voltage Electric Safety Orders, Western’s interconnection standards, and related industry standards.  In case of non-conformance, the project owner shall inform the CPM in writing, within 10 days of discovering such non-conformance and describe the corrective actions to be taken.

VERIFICATION: At least 60 days after first synchronization of the project, the project owner shall transmit to the CPM:

a. As built engineering description(s) and one-line drawings of the electrical portion of the facilities, signed and sealed by the registered electrical engineer in responsible charge.  A statement attesting to conformance with CPUC GO- 95 or NESC, Title 8, CCR, Articles 35, 36, and 37 of the, High Voltage Electric Safety Orders, Western’s interconnection standards, related industry standards, and these conditions shall be provided concurrently.

b. An as built engineering description of the mechanical, structural, and civil portion of the of transmission facilities equipment or switchyard signed and sealed by the registered engineer in responsible charge or acceptable alternative verification.  As built drawings of the mechanical, structural, and civil portion of the of transmission facilities equipment or switchyard shall be maintained at the power plant and made available, if requested, for CPM audit as set forth in the Compliance Monitoring Plan.

c. A summary of inspections of the completed of transmission facilities equipment or switchyard and identification of any nonconforming work and corrective actions taken, signed and sealed by the registered engineer in responsible charge.

TRANSMISSION-4  The project owner shall construct the proposed transmission facilities equipment or switchyard according to the requirements of CPUC’s GO-95, GO-52,Title 8, Group 2., High Voltage Electrical Safety Orders, Sections 2700 through 2974 of the California Code of Regulations, and Western’s EMF-reduction guidelines.

VERIFICATION: Thirty days before starting construction of the transmission line or related structures and facilities the project owner shall submit to the Commission’s Compliance Project Mange (CPM) a letter signed by a California registered electrical engineer affirming that the lines equipment or switchyard will be constructed according to the requirements in the condition.

TRANSMISSION-5  The project owner shall ensure that every reasonable effort will be made to identify and correct, on a case-specific basis, any complaints of interference with radio or television signals from operation of the project-related lines equipment and associated switchyards.  The project owner shall maintain written records for a period of five years, of all complaints of radio or television interference attributable to plant operations together with the corrective action taken in response to each complaint.  All complaints shall be recorded to include notations on the corrective action taken.  Complaints not leading to a specific action, or for which there was no resolution should be noted and explained.  The record shall be signed by the property owner and also the complaints, if possible, to indicate concurrence with the corrective action or agreement with the justification for a lack of action.

VERIFICATION: All reports of line-related equipment and associated switchyard complaints shall be summarized for the project-related lines equipment and associated switchyard and included during the first five years of plant operation in the Annual Compliance Report.

TRANSMISSION-6  The project owner shall engage a qualified consultant to measure the strengths of the line electric and magnetic fields from the line before and after they are energized.  Measurements shall be made at representative points (1) along the edge of the right-of-way, (2) inside the right-of-way of the proposed lines and (3) along and inside the right-of-way of a Western line of the same voltage and current-carrying capacity.  These measurements shall be completed not later than 6 months after the start of operations.

VERIFICATION  The project owner shall file copies of the pre- and post-energization measurements and measurements of a representative Western line, with the CPM within 60 days after completion of the measurements.

TRANSMISSION-7  The project owner shall ensure that the right-of-way of the proposed lines are kept free of combustible materials, as required under the provisions of Section 4292 of the Public Resources Code and Section 1250 of Title 14 of the California Code of Regulations.
VERIFICATION  During the first five years of plant operation, the project owner shall provide a summary of inspections results and any fire prevention activities carried out along the right-of-way and provide such summaries in the Annual Compliance Report.
TRANSMISSION-8  The project owner shall ensure that all permanent metallic objects within the right-of-way of the project-related lines are grounded according to industry standards regardless of ownership.  In the event of a refusal by any property owner to permit such grounding, the project owner shall so notify the CPM.  Such notification shall include, when possible, the owner’s written objection.  Upon receipt of such noticed, the CPM may waive the requirements of grounding the object involved.
VERIFICATION  At least 30 days before the lines are energized, the project owner shall transmit to the CPM a letter confirming compliance with this Condition.
7.17.4
Laws, Ordinances, Regulations, and Standards (LORS)

Table 7.17-3 identifies all laws, ordinances, regulations, and standards applicable to the proposed BEP II.  The table also provides reference to discussions in Section 2 (Project Description) and Section 8.0 (Engineering) pertaining to conformance with each law or standard during both construction and operation of the transmission system is addressed.  As designed, the project does conform to the requirements listed in this table.

7.17.5
Contact Information

With exception of the exclusive authority of the California Energy Commission to certify the power plant site and related facilities, the Western Area Power Administration is the only agency with jurisdiction to approve the proposed transmission interconnection between their Buck Boulevard and Blythe Substations and additional electrical power into and from these substations.  Contact information for the primary Western staff in charge of BEP II is provided in Table 7.17-4.

	TABLE 7.17-4

ELECTRIC TRANSMISSION LORS

	LORS
	Applicability
	Regulatory Agency
	Permit or Approval
	Section & Page No. Discussed
	BEP II Compliance

	Design and Construction

	Title 8 CCR, Section 2700 et seq. “High Voltage Electrical Safety Orders”
	Establishes essential requirements and minimum standards for installation, operation and maintenance of electrical installation and equipment to provide practical safety and freedom from danger.
	City of Blythe and CEC
	None Required
	Sections 7.17.2, 8.2, and 8.5
	See provisions given in Section 7.17.2, 8.2, and 8.5 CEC (Electric-1).

	ANSI/IEEE 693 “IEEE Recommended Practices for Seismic Design of Substations”
	Provides recommended design and construction practices.
	City of Blythe and CEC
	Building Permit

Not Required for a Federal Facility.
	Sections 7.16 and 8.5
	Provided in plan check and inspections and Section 8.5 CECs (General-1, 2, and 5; Structural-1, 2, and 4; and Electrical-1).

	IEEE 1119 “IEEE Guide for Fence Safety Clearances in Electric Supply Stations”
	Provides recommended clearance practices to protect persons outside the facility from electric shock.
	City of Blythe
	None Required
	Section 8.5
	Provided in plan check and inspections and Section 8.5 CEC (General-1).

	IEEE 998 “Direct Lightning Stroke Shielding of Substations”
	Provides recommendations to protect electrical system from direct lightning strokes.
	City of Blythe 
	None Required
	Section 2.2.13
	Provided in plan check and inspections

	IEEE 980 “Containment of Oil Spills for Substations”
	Provides recommendations to prevent release of fluids into the environment
	Dept. of Toxic Substances
	SPCC Plan
	Sections 7.9.2.2 and 7.9.4.2.2
	Provided in the SPCC Plan prepared for the facility prior to product storage.

	Aviation Safety

	Title 14 CCR Part 77 “Objects Affecting Navigable Airspace”
	Describes the criteria used to determine whether a “Notice of Proposed Construction or Alteration (NPCA, FAA Form 7460-1 is required for potential obstruction hazards.
	FAA
	Approval is needed by FAA
	Sections 7.2 and 7.17
	Form 7460-1 sent to the FAA and the Riverside County Airport Land Use Commission will be contacted.

	FAA Advisory Circular No. 70/7460-1G, “Obstruction Marking and Lighting”
	Describes the FAA standards for marking and lighting of obstructions as identified FAR Part 77.
	FAA
	None Required
	See Sections 7.2 and Section 7.17
	The Riverside Airport Land Use Commission will be contacted and FAA recommended lighting installed on stacks.



	FAA Advisory Circular No. 70/7460-2H, “Proposed Construction or Alteration of Object that may Affect the Navigable Airspace”
	Informs individuals proposing to erect or alter an object, which may affect the navigable airspace regarding the need to notify the FAA prior to such construction.
	FAA
	Approval is needed by FAA
	See Sections 7.2 and Section 7.17
	Form 7460-1 will be sent to the FAA and the Riverside Airport Commission will be contacted and FAA recommended lighting installed on stacks.



	Fire Hazards

	Title 14 CCR Section 1250-1258, “Fire Prevention Standards for Electric Utilities”
	Provides specific exemptions from electric pole and tower firebreak and electric conductor clearance standards, and specifies when and where standards apply.


	City of Blythe and FAA
	None Required
	Section 8.5
	Provided in plan check and inspections and Section 8.5 CEC (General-1).

	ANSI/IEEE 979 “IEEE Guide for Substation Fire Protection”
	Provides guidance for fire protection practices that should be used in designing control and relay buildings.
	City of Blythe Fire Department
	None Required
	Section 2.3.2.1
	Provided during inspection of the facility by Blythe Fire Department.



	Communications Interference

	Title 47 CFR Section 15.25, “Operating Requirements, Incidental Radiation
	Prohibits operations of any device emitting incidental radiation that causes interference to communications.  The regulation also requires mitigation for any device that causes interference.


	FCC
	None Required
	Section 7.17.2
	Provided during plan check and construction inspection.

	CEC staff, Radio Interference and Television Interference (RI-TVI) Criteria (Kern River Cogeneration Project 82-AFC-2, Final Decision, Compliance Plan 13-7)
	Prescribes the CEC’s RI-TVI mitigation requirements, developed and adopted by the CEC in past siting cases.
	FCC
	None Required
	Section 7.17.2
	Provided during plan check and construction inspection.

	Hazardous Shock

	Title 8 CCR Section 2700 et seq. “High Voltage Electrical Safety Orders”
	Establishes essential requirements and minimum standards for installation, operation and maintenance of electrical equipment to provide practical safety and freedom from danger.
	City of Blythe and CFC
	None Required
	in Sections 7.17.2, 8.2, and 8.5
	See provisions given in Section 7.17.2, 8.2, and 8.5 CEC (Electric-1).

	ANSI/IEEE 80 “IEEE Guide for Safety in AC Substation Grounding”
	Presents guidelines for assuring safety through proper grounding in AC outdoor substations.
	City of Blythe
	None Required
	Sections 2.2.13.2 and 8.5
	Provided in plan check and inspections and Section 8.5 CEC (General-1).



	National Electrical Safety Code (NESC), ANSI C2, Section 9, Article 92, Paragraph E; Article 93, Paragraph C
	Covers grounding methods for electrical supply and communication facilities
	City of Blythe
	None Required
	Sections 2.2.13.2 and 8.5
	Provided in plan check and inspections and Section 8.5 CEC (General-1).

	EMF

	ANSI/IEEE 644-1994 “Standard Procedures for Measurement of Power Frequency Electric and Magnetic Fields from AC Power Lines”
	Standard procedure for measuring EMF from an electric line that is in service.
	City of Blythe and CEC
	None Required
	Section 7.17.2
	Provided during plan check and construction inspection.

	Federal

	Federal Energy Regulatory Commission (FERC) Order No. 888
	Provide transmission access to the BEP II consistent with statutory objectives.
	Western
	None Required
	AFC for the BEP II.
	Provided when the NEPA document and approval is performed by Western.

	Section 102 of NEPA, 42 U.S.C. 4332, Council of Environmental Quality regulations, and U.S. Department of Energy’s (DOE) NEPA Implementing Procedures (10 CFR 1021)
	Western will use AFC to satisfy federal environmental review requirements under NEPA.
	Western
	NEPA Document
	AFC for the BEP II.
	A NEPA document will be prepared by Western for the BEP II.


	Table 7.17-5

INVOVLED AGENCY AND AGENCY CONTACTS FOR BEP II

	Agency
	Contact
	Title
	Phone Number and Address

	Western Area Power Administration

U.S. Department of Energy
	George Perkins
	Project Manager

Environmental Specialist

Division of Environmental Affairs
	P.O. Box 3402

1627 Cole Blvd., Bldg. 18

Golden, CO  80401

(303) 275-1713

	Western Area Power Administration

U.S. Department of Energy
	John Lynch
	Project Manager
	P.O. Box 6457

615 So. 43rd Ave.

Phoenix, AZ  85005

(602) 352-2549


7.17.6
References

Bonneville Power Administration (BPA).  1994.  What We Know (and don't know) About EMF (Electric and Magnetic Fields).  Publication #DOE/BP-2059, Fourth printing, revised, July 1994.

California Department of Health Services.  1992.  Electric and Magnetic Fields:  Measurements and Possible Effects on Human Health. State of California Department of Health Services, Environmental Health Investigations Branch. Sacramento, California, 1992.

California Public Utilities Commission (CPUC).  1992.  Issues and Recommendations for Interim Response and Policy Addressing Power Frequency Electric and Magnetic Fields (EMFs).  State of California Public Utilities Commission, California EMF Consensus Group, San Francisco, California, March 20, 1992.

Carstensen, E.L.  1995.  Magnetic fields and cancer.  IEEE Engineering in Medicine and Biology 14, 362 to 369. 1995.

Electric Power Research Institute (EPRI).  1995.  EMF Effects Assessment and Management. Palo Alto, California, 1995.

EPRI.  1994.  Electric and Magnetic Field Fundamentals. Publication #BR-103745.  Palo Alto, California, March 1994.

EPRI.  1993.  Fundamentals of Epidemiology: Part I.  Publication #BR-103324. Palo Alto, California, October 1993.

EPRI.  1992.  Exposure Assessment Fundamentals.  Publication #BR-101948.  Palo Alto, California November 1992.

Goodman, R., J. Bumann, L. X. Wei, and A. Shirley-Henderson.  1992a.  Exposure of Human Cells to Electromagnetic Fields: Effect of Time and Field Strength on Transcript Levels. Electro- and Magnetobiology.  11, 19 to 28, 1992.

Goodman, R., L. X. Wei, J. Bumann, and A. Shirley-Henderson.  1992b.  Exposure to Electric and Magnetic (EM) Fields Increases Transcripts in HL-60 Cells: Does Ddaptation to EM fields Occur?  Bioelectrochemistry and Bioenergetics 29, 185 to 192, 1992.

Greene, J.J., W.J. Skowronski, J.M. Mullins, and R.M. Nardone.  1991.  Delineation of Electric and Magnetic Field Effects of Extremely Low Frequency Electromagnetic Radiation on Transcription.  Biochemical and Biophysical Research Communications 174, 742 to 749, 1991.

Korpinen, L., J. Partanen, and A. Uusitalo.  1993.  Influence of 50 Hz Electric and Magnetic Fields on the Human Heart.  Bioelectromagnetics 14, 329 to 340, 1993.

Lacy-Hulbert, A., R.C. Wilkins, T.R. Hesketh, and J.C. Metcalfe.  1995.  No Effect of 60 Hz Electromagnetic Fields on MYC or B-Action Expression in Human Leukemic Cells.  Radiation Research 144, 9 to 17, 1995.

London, S.J., D.C. Thomas, J.D. Bowman, E. Sobel, T. C. Cheng, and J.M. Peters.  1991.  Exposure to Residential Electric and Magnetic Fields and Risk of Childhood Leukemia.  American Journal of Epidemiology 134, 923 to 937, 1991.

London, S.J., J.D. Bowman, E. Sobel, D.C. Thomas, D.H. Garabrant, N. Pearce, L. Bernstein, and J.M. Peters.  1994.  Exposure to Magnetic Fields Among Electrical Workers in Relation to Leukemia Risk in Los Angeles County.  American Journal of Industrial Medicine 26, 47 to 60, 1994.

Lovely, R.H., R.L. Buschbom, A.L. Slavich, L. Anderson, N.H. Hansen, and B.W. Wilson. 1994.  Adult Leukemia Risk and Personal Appliance Use: A Preliminary Study. American Journal of Epidemiology 140, 510 to 517, 1994.

Saffer, J.D., and S.J. Thurston.  1995.  Cancer Risk and Electromagnetic Fields.  Nature 375, 22 to 23, 1995.

Savitz, D.A., E.M. John, and R.C. Kleckner.  1990.  Magnetic Field Exposure from Electric Appliances and Childhood Cancer.  American Journal of Epidemiology 131, 763 to 773, 1990.

Savitz, D.A., and D.P. Loomis.  1995.  Magnetic Field Exposure in Relation to Leukemia and Brain Cancer Mortality Among Electric Utility Workers.  American Journal of Epidemiology 141, 123 to 134, 1995.

U.S. Department of Energy (DOE).  1994.  EMF RAPID Program: Research and Public Information Dissemination About Electric and Magnetic Fields.  United States Department of Energy, August 1994.

Blythe Energy, LLC.  1999.  Application for Certification for Blythe Energy Project 99-AFC-8, Volume I of 2 (as amended for the first data request), December 1999.

Blythe Energy, LLC.  1999.  Application for Certification for Blythe Energy Project 99-AFC-8, Volume 2 of 2, December 1999.

Figure 7.17-1.  Calculated Electric Field Profile for the Buck Boulevard to Blythe Substation Corridor
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Figure 7.17-2.  Calculated Magnetic Field Profile for the Buck Boulevard to Blythe Substation Corridor
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Figure 7.17-3.  Calculated Electric Field Profile for BEP II in the Buck Boulevard to Blythe Substation Corridor
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Figure 7.17-4.  Calculated Magnetic Field Profile for BEP II in the Buck Boulevard to Blythe Substation Corridor
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Figure 7.17-5.  Calculated Electric Field Profile for Transmission Line Corridor
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Figure 7.17-6.  Calculated Magnetic Field Profile for Transmission Line Corridor
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� Commission Decision 99-AFC-8


� See Blythe Petition for Amendment I-B, dated November 23, 2001.
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