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Introduction 

Attached are Turlock Irrigation District’s (TID or the Applicant) responses to the California 
Energy Commission (CEC) Data Request Set 1 (numbers 61b, 68, and 72) regarding the 
Almond 2 Power Plant (A2PP) (09-AFC-02) Application for Certification (AFC).  

The responses are grouped by individual discipline or topic area. Within each discipline 
area, the responses are presented in the same order as the CEC presented them and are 
keyed to the Data Request numbers (61b, 68 and 72). New or revised graphics or tables are 
numbered in reference to the Data Request number. For example, the first table used in 
response to Data Request 36 would be numbered Table DR36-1. The first figure used in 
response to Data Request 42 would be Figure DR42-1, and so on.  

Additional tables, figures, or documents submitted in response to a data request or 
workshop query (supporting data, stand-alone documents such as plans, folding graphics, 
etc.) are found at the end of each discipline-specific section and are not sequentially 
page-numbered consistently with the remainder of the document, though they may have 
their own internal page numbering system.



 

(TID_A2PP_DR_SET 1C.DOC) 3 

Soils and Water Resources (61b and 68) 

Background  

In the AFC, under a subsection of Section 5.15.1.4 Water Supply, the Applicant stated that a 
will serve letter from the City of Ceres was included in Appendix 2A of the submittal. This will 
serve letter did not discuss ―water supply. 

The City’s Will Serve Letter for Almond Power Generation Facility Process Wastewater 
(AFC, Appendix 2A) dated April 7, 2009 includes the following text:  

The City of Ceres is willing to provide service to the Turlock Irrigation District 
Almond Power Generation Facility in the form of receiving process wastewater 
and disposing of it in the Treatment Plant evaporation ponds. However, this 
service will be contingent upon the City and TID agreeing on mutually beneficial 
terms in the form of a Second Amendment to the Water Services Agreement 
dated September 14, 1992.  

The amendment must include provisions defining maximum gallons per day and 
per annum wastewater flows and an “Out” clause should the Regional Board 
impose new restrictions to treatment or receipt of wastewater flows that would 
prevent the City from accepting the process wastewater. In such an event TID 
must be prepared to follow an alternate course of action for disposal of the Power 
Generation Facility process wastewater.  

This letter primarily addresses acceptance of the APP and A2PP process wastewater and 
does not describe the City’s willingness to provide wastewater to the WWTP. The City’s 
WWTP will benefit from groundwater withdrawals near the P-E basins because the 
drawdown from pumping will increase percolation and improve storage capacity in the P-E 
basins. Staff is concerned that there is no agreement in place to ensure an adequate water 
supply is available to meet the needs of the APP and A2PP. Staff is also concerned that the 
pump near the Ceres WWTP may extract high quality groundwater in the vicinity of the 
WWTP P-E basins.  

61. Please provide:  

b. If the second amendment has not been settled, provide staff with a status 
update on when approval of an amendment would be expected. 

Response:  

b. The second amendment to the water agreement between TID and the City of Ceres 
WWTP Water Agreement, dated October 12, 2009, is provided as Attachment DR61-
3. 

Background  

During construction, approximately 6.45 acres of land associated with the A2PP project 
would be disturbed for proposed project laydown, temporary parking, and the proposed 
A2PP site. The General Permit for Stormwater Discharges associated with Construction 
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Activity, administered by the SWRCB, requires a Stormwater Pollution Prevention Plan 
(SWPPP) be prepared for the construction site. The SWPPP would include best 
management practices (BMPs) for erosion and sediment control. The SWPPP would be 
prepared prior to construction of the A2PP project. The draft Construction SWPPP was not 
provided with the AFC.  

To mitigate potential impacts to water and soil resources from the construction of the A2PP 
project, the Energy Commission requires preparation and implementation of a Drainage 
Erosion and Sediment Control Plan (DESCP). The DESCP would be updated and revised 
as the project moves through the design process. The DESCP is a complement to the 
Construction SWPPP. The DESCP submitted prior to site mobilization must be designed 
and sealed by a professional engineer/erosion control specialist.  

Data Requests  

68. Please provide a draft construction SWPPP.  

Response: The draft construction SWPPP is provided as Attachment DR68-1. 
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ATTACHMENT DR61-3 

Water Agreement, Second Amendment 
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ATTACHMENT DR68-1 

Draft Stormwater Pollution Prevention Plan 
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ATTACHMENT DR68-1 

Draft Stormwater Pollution Prevention Plan 

Due to the size of this document, three hard copies have been provided to the California 
Energy Commission. Additional electronic copies will be provided upon request. 
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Transmission System Engineering (72) 

Background  

The California Environmental Quality Act (CEQA) requires the identification and description 
of the “Direct and indirect significant effects of the project on the environment.” 
Consideration of the AFC requires discussion of the energy resource impacts which may 
result from the construction or operation of the power plant. For the identification of impacts 
on the transmission system resources and the indirect or downstream transmission impacts, 
staff relies on the System Impact and Facilities Studies to insure the interconnecting grid 
meets reliability standards. The studies analyze the effect of the proposed project on the 
ability of the transmission network to meet reliability standards. When the studies determine 
the project will cause a violation of reliability standards, the potential mitigation or upgrades 
required to bring the system into compliance are identified. The mitigation measures often 
include the construction of downstream transmission facilities. CEQA requires the analysis 
of any downstream facilities for potential indirect impacts of the proposed project. Without a 
complete System Impact Study or Facility Study, staff is not able to fulfill the CEQA 
requirement to identify the indirect effects of the proposed project.  

Data Request  

72. Please provide the final System Impact Study. The Study should analyze the 
system impacts with and without the project during peak and off-peak system 
conditions, and demonstrate conformance or non-conformance with the utility 
reliability and planning criteria with the following provisions:  

a. Identify major assumptions in the base cases including imports to the system, 
major generation and load changes in the system and queue generation.  

b. Analyze the system for N-0, important N-1 and critical N-2 contingency 
conditions and provide a list of criteria violations in a table showing the 
loadings before and after adding the new generation.  

c. Analyze short circuit duties.  

d. Analyze system for Transient Stability and Post-transient voltage conditions 
under critical N-1 and N-2 contingencies, and provide related plots, switching 
data and a list for voltage violations in the studies.  

e. Provide a list of contingencies evaluated for each study.  

f. List mitigation measures considered and those selected for all criteria 
violations.  

g. Provide electronic copies of *.sav and *.drw PSLF files.  

h. Provide power flow diagrams (MW, percent loading & P. U. voltage) for base 
cases with and without the project. Power flow diagrams must also be 
provided for all N-0, N-1 and N-2 studies where overloads or voltage 
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violations appear. Provide the pre and post project diagrams only for an 
elements largest overload.  

Response: The System Impact Study (SIS) is provided as Attachment DR72-1, however in 
preparation of the SIS it was noted that Section 3 of the AFC required some minor changes.  
Figure 3.1-3B Revised, Grayson Substation One-Line Diagram, has been revised slightly to 
reflect a switch in nomenclature for the Hughson and Taylor transmissions lines, a 
misspelling of “Taylor”, and to change a dashed line to a solid line.  Section 3.2.2 of the AFC 
also had a minor revision in the amount of kiloamperes.  The revised Section 3.2.2 is 
provided in red line/strikeout. 

3.2.2 115-kV Interconnection Switchyard Characteristics 

The interconnection 115-kV switchyard will use 115-kV gas-insulated circuit 
breakers in a ring bus arrangement to obtain a high level of service reliability. 
The switchyard and all equipment will be designed for an interrupting capacity 
of at least 4015,000 kiloamperes (kA). The main buses, as well as the bays, will be 
designed to carry at least 1,200 amperes on a continuous basis. 

In addition, as noted in the AFC, the transmission planning studies indicated that the 
Almond-Crows Landing line is of insufficient capacity for all contingencies as a result of the 
A2PP project. This insufficiency was temporary – existing only until native growth occurred 
in the area of the new substation. The initial study as identified in the AFC indicated that 
reconductoring the line with a smaller-diameter lower-sag conductor such as ACSS would 
increase the capacity at high cost. However, in a recent study of survey data obtained 
during TID’s recent LIDAR (Light Detection and Radar) Project1, a simpler lower-cost 
approach would be to increase the clearance at approximately 12 locations on the line and 
re-rate2 the conductor temperature and ampacity rating. Therefore, upon completion of the 

work, the line will be re-rated to 105° C operating temperature for emergency operations. As 
a result, Section 3.2.3 of the AFC has been revised as follows and is provided in red 
line/strikeout. 

3.2.3 Almond-Crows Landing 69 KV Reconductoring Re-rating 

The 2.9-mile-long 69-kV sub-transmission line (Almond-Crows Landing) will 
require reconductoring work to increase clearances so thermal loading and 
resulting sag can be increased for emergency loading conditions. The existing 636 

kcmil AA, orchid conductor will be re-rated to 105° C operating temperature for 
emergency operations. orchid conductor will be replaced with 477 kcmil ACCR, 
Hawk, or similar conductor that will allow increased thermal loading with no 
increase in sag or significant increase in tension/loading. Construction will 
involve lowering underbuilt 12kV conductors to increase the clearance required 

                                                      
1 With LIDAR a helicopter flies at low elevation (500') directly over transmission wires.  A device on the helicopter shoots 
billions of radar points.  These points or pixels are loaded into a supercomputer.  The computer then puts the pixels together 
and creates a futuristic survey.  The survey is so accurate, it will pick up individual tree leafs, or in this case the catenary of the 
conductors.  During the helicopter survey, temperature measurements are taken of both the ambient temperature, and the 
temperature of the conductor.  With this information as well as the amperage of the conductor, TID is then able to predict what 
types of clearances are needed to meet code requirements under operating and emergency conditions. 
 
2 Re-rate a line means that the conductor can accept greater load flows (more current) than previously. 
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for the increased sag at the higher operating temperature. hanging travelers onto 
the insulators of the existing line and using the existing conductors as a pull line 
for the new conductor. A new hole will be drilled in the pole and the crossarm 
that supports the 12kV conductors will be lowered.



EY012009003SAC  Figure_3.1-3b_R.ai   10-26-09  tdaus

Would not be included if A2PP is not constructed

FIGURE 3.1-3B REVISED
GRAYSON SUBSTATION
ONE LINE DIAGRAM
ALMOND 2 POWER PLANT
CERES, CALIFORNIA
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ATTACHMENT DR72-1 

System Impact Study 
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ATTACHMENT DR72-1 

System Impact Study 

Due to the size of this document, three hard copies have been provided to the California 
Energy Commission. Additional electronic copies will be provided upon request. 
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SECTION 1

SWPPP Certifications and Approval

1.1 SWPPP Certification by Preparer

Project Name:
Almond 2 Power Plant Project

Project Number:

“I certify under a penalty of law that this document and all attachments were prepared
under my direction or supervision in accordance with a system designed to ensure that
qualified personnel properly gather and evaluate the information submitted. Based on my
inquiry of the person or persons who manage the system or those persons directly
responsible for gathering the information, to the best of my knowledge and belief, the
information submitted is true, accurate, and complete. I am aware that there are significant
penalties for submitting false information, including the possibility of fine and
imprisonment for knowing violations.”

Preparer’s Signature Date

Name and Title Telephone Number
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1.2 SWPPP Certification by Legally Responsible Person

Project Name:
Almond 2 Power Plant Project

Project Number:

“I certify under a penalty of law that this document and all attachments were prepared
under my direction or supervision in accordance with a system designed to ensure that
qualified personnel properly gather and evaluate the information submitted. Based on my
inquiry of the person or persons who manage the system or those persons directly
responsible for gathering the information, to the best of my knowledge and belief, the
information submitted is true, accurate, and complete. I am aware that there are significant
penalties for submitting false information, including the possibility of fine and
imprisonment for knowing violations.”

Owner (or Authorized Representative )
Signature

Date

Name and Title Telephone Number
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1.3 Annual Report

By September 1 of each year, an Annual Report will be prepared and electronically
submitted by the Legally Responsible Person (LRP) or the LRP’s approved signatory.

 Each Annual Report will be certified in accordance with the Special Provisions of the
General Permit.

 An electronic or paper copy of each Annual Report will be retained for a minimum of
three years after the date the annual report is filed.

 The following information will be included in the Annual Report:

1. A summary and evaluation of all sampling and analysis results, including copies of
laboratory reports.

2. The analytical method(s), method reporting unit(s), and method detection limit(s) of
each analytical parameter (analytical results that are less than the method detection
limit shall be reported as “less than the method detection limit”).

3. A summary of all corrective actions taken during the compliance year.

4. Identification of any compliance activities or corrective actions that were not
implemented.

5. A summary of all violations of the General Permit.

6. The names of individual(s) who performed the facility inspections, sampling, visual
observation (inspections), and/or measurements.

7. The date, place, time of facility inspections, sampling, visual observation
(inspections), and/or measurements, including precipitation (rain gauge).

8. The visual observation and sample collection exception records and report.

 Training information will be provided in the Annual Report consisting of:

1. Documentation of all training for individuals responsible for all activities associated
with compliance with this General Permit.

2. Documentation of all training for individuals responsible for BMP installation,
inspection, maintenance, and repair.

3. Documentation of all training for individuals responsible for overseeing, revising,
and amending the SWPPP.
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SECTION 2

Introduction

State Water Resources Control Board Order No. 2009-0009-DWQ National Pollutant
Discharge Elimination System General Permit No. CAS000002 Waste Discharge
Requirements for Discharges of Stormwater Runoff Associated with Construction and Land
Disturbance Activities (General Permit) regulates discharges of pollutants in stormwater
associated with construction activity to waters of the United States from construction sites
that disturb one or more acres of land surface. This General Permit serves as a National
Pollutant Discharge Elimination System (NPDES) permit in compliance with Clean Water
Act § 402 and will take effect on July 1, 2010.

2.1 Objectives

This Stormwater Pollution Prevention Plan (SWPPP) was developed to address the
construction activity associated with the proposed Almond 2 Power Plant project (A2PP or
Project). As required by the State Water Resources Control Board (SWRCB), this SWPPP was
developed and will be amended or revised, when necessary, to address the following
objectives:

1. All pollutants and their sources, including sources of sediment associated with
construction, construction site erosion, and all other activities associated with
construction activity are controlled.

2. Where not otherwise required to be under a Regional Water Quality Control Board
(RWQCB) permit, all non-stormwater discharges are identified and either eliminated,
controlled, or treated.

3. Site best management practices (BMPs) are effective and result in the reduction or
elimination of pollutants in stormwater discharges and authorized non-stormwater
discharges from construction activity to the best available technology/best conventional
technology (BAT/BCT) standard.

4. Calculations and design details as well as BMP controls for site run-on are complete and
correct.

5. Stabilization BMPs installed to reduce or eliminate pollutants after construction are
completed.

The SWPPP will be available at the construction site during working hours while
construction is occurring and shall be made available upon request by a State or Municipal
inspector. When the original SWPPP is retained by a crewmember in a construction vehicle
and is not currently at the construction site, current copies of the BMPs and map/drawing
will be left with the field crew, and the original SWPPP shall be made available via a request
by radio/telephone.
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2.2 SWPPP Amendments

This SWPPP shall be amended:

 Whenever there is a change in construction or operations which may affect the discharge
of pollutants to surface waters, groundwater(s), or a municipal separate storm sewer
system (MS4); or

 If any condition of the General Permit is violated or the general objective of reducing or
eliminating pollutants in stormwater discharges has not been achieved. If the RWQCB
determines that a General Permit violation has occurred, the SWPPP shall be amended
and implemented within 14 calendar days after notification by the RWQCB;

 Annually, prior to the defined rainy season; and

 When deemed necessary by the LRP.

The following items will be included in each amendment:

 Name of person who requested the amendment

 Location of proposed change

 Reason for the change

 Original BMP proposed, if any

 New BMP proposed

The amendments for this SWPPP, along with the Preparer’s and LRP’s Certifications, can be
found in the following pages and Amendment Log.
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SWPPP Amendment No.

Project Name: Almond 2 Power Plant Project

Project Number:

Amendment Certification by Preparer

“I certify under a penalty of law that this document and all attachments were prepared
under my direction or supervision in accordance with a system designed to ensure that
qualified personnel properly gather and evaluate the information submitted. Based on my
inquiry of the person or persons who manage the system or those persons directly
responsible for gathering the information, to the best of my knowledge and belief, the
information submitted is true, accurate, and complete. I am aware that there are significant
penalties for submitting false information, including the possibility of fine and
imprisonment for knowing violations.”

Preparer’s Signature Date

Name and Title Telephone Number

Amendment Certification by Legally Responsible Person

“I certify under a penalty of law that this document and all attachments were prepared
under my direction or supervision in accordance with a system designed to ensure that
qualified personnel properly gather and evaluate the information submitted. Based on my
inquiry of the person or persons who manage the system or those persons directly
responsible for gathering the information, to the best of my knowledge and belief, the
information submitted is true, accurate, and complete. I am aware that there are significant
penalties for submitting false information, including the possibility of fine and
imprisonment for knowing violations.”

Owner (or Authorized Representative) Signature Date

Name and Title Telephone Number
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2.3 Amendment Log

Project Name: Almond 2 Power Plant Project

Project Number:

2.3.1 Example:

Amendment No. Date Brief Description of Amendment Prepared By

001 Dec 10, 2000 Grading schedule changed to begin on
Feb 10, 2001, and will include additional
2 acres. Amended plans attached to
SWPPP.

John Doe, Superintendent

Amendment
No. Date Brief Description of Amendment Prepared By
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SECTION 3

Project Description

Turlock Irrigation District (TID) proposes to construct, own, and operate an electrical
generating plant in Ceres, Stanislaus County, California. The Almond 2 Power Plant (A2PP)
would be a nominal 174-megawatt (MW) facility consisting of three General Electric (GE)
Energy LM6000PG SPRINT natural gas-fired turbine generators and associated equipment.
The A2PP is to be located on an approximately 4.6-acre parcel adjacent to and north of the
existing 48-MW TID Almond Power Plant. The project address is 4500 Crows Landing Road,
Modesto, California. Although the site address identifies the site in Modesto, the project site
is located within the city limits of Ceres and is approximately 2 miles from the Ceres city
center. Modesto is approximately 5 miles to the north. The approximately 1.85-acre
construction laydown and parking area will be adjacent to the northern border of the project
site on property owned by WinCo Foods (WinCo). The project location is shown in Figure 1
(all figures are included in Attachment A).

The A2PP project will include a natural gas supply, which is still being finalized by PG&E.
The gas line route will be available in November 2009. Additionally, the A2PP will be
interconnected to the TID transmission system via two 115-kV transmission lines
(Corridor 1, approximately 0.9 mile long, and Corridor 2, approximately 1.2 miles long),
which will extend south to the proposed Grayson Substation.1 The project will also require
that TID re-rate 2.9 miles of an existing 69-kilovolt (kV) sub-transmission line from the
Almond Power Plant to the TID Crows Landing Substation that currently serves parts of the
cities of Ceres and Modesto as well as surrounding rural areas.

Figure 2 is an artistic rendering of the project. The main project features include the
following components:

 A nominal 174-MW, natural gas-fired, simple-cycle plant, which will consist of
three 58-MW GE LM6000PG turbines with SPRINT (spray intercooling) natural gas-fired
combustion turbine; and associated support equipment

 A new 115- kV switchyard

 Two 115-kV transmission line corridors; Corridor 1 is approximately 0.9 mile long, and
Corridor 2 is approximately 1.2 miles long

 The re-rating of approximately 2.9 miles of an existing 69-kV sub-transmission line to
enhance system reliability

 A new natural gas supply that will connect to PG&E gas line #215

1 The proposed Grayson Substation is a component of the TID Hughson-Grayson 115-kV Transmission Line and Substation
Project. In addition to the substation, the Hughson-Grayson project consists of an approximately 10-mile-long, 115-kV
transmission line; a 0.5-mile-long, 69-kV transmission line from the existing TID Almond Power Plant; and a second 69-kV
transmission line that extends 0.8 mile east from the proposed substation. An environmental impact report for the
Hughson-Grayson project (State Clearinghouse Number 2009012075) is currently being prepared. The Notice of Preparation
was issued on January 26, 2009, and reissued February 10, 2009. The Draft Environmental Impact Report was issued in
August 2009.
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 Onsite interconnection to the existing water treatment and discharge systems for the
Almond Power Plant. Reclaimed water for these systems is provided by and discharged
to the City of Ceres Wastewater Treatment Plant.

Because the existing Almond Power Plant and the A2PP will be adjacent to each other and
both will be owned and operated by TID, some existing facilities will be shared between the
two plants without modification, while the maintenance shop / warehouse building will
require minor modification to allow for the A2PP (see Figure 3 for the general arrangement).
Facilities of the existing Almond Power Plant that are not shared between the two sites are
not part of the A2PP project and, therefore, have not been considered further.

A new stormwater retention pond will be constructed to accommodate the stormwater
runoff from both the A2PP and the existing Almond Power Plant.

3.1 Unique Site Features

3.1.1 Watercourses
The project site is approximately 3 miles south of the Tuolumne River and approximately
8 miles east of the San Joaquin River. Proximity of watercourses, swales, storm drains, and
ditches is shown in Figure 4; pre-construction project site topography and drainage are
shown in Figure 5. The nearby watercourses including swales, storm drains, and drainage
ditches will be identified in greater detail at a later time in the project construction
drawings.

3.1.2 Other Critical Areas

The A2PP project site is within a developed area surrounded by highly managed lands
(agricultural fields) and would have minimal impacts to natural habitats and communities.
Given the existing development and ongoing construction in the area, the potential for
special-status species to occur on site is considered relatively low; however, some species
are more tolerant to human disturbance and others may incidentally occur in the area as a
result of suitable habitat in adjacent areas. Special-status species that are considered to have
some potential to occur in the A2PP project area include: big tarplant (Blepharizonia plumosa),
conservancy fairy shrimp (Branchinecta conservatio), longhorn fairy shrimp (B. longiantenna),
vernal pool fairy shrimp (B. lynchi), vernal pool tadpole shrimp (Lepidurus packardi), western
pond turtle, giant garter snake, cackling Canada goose (Branta hutchinsii leucopareia), western
burrowing owl (Athene cunicularia), Swainson’s hawk (Buteo swainsoni), tricolored blackbird
(Agelaius tricolor), and San Joaquin kit fox (Vulpes macrotis mutica).

No threatened or endangered plants or wildlife were observed in the agricultural fields or
developed and disturbed lands within or adjacent to the project area during the field
surveys conducted on January 15 and March 10, 2009. Nevertheless, preconstruction field
surveys (conducted under California Department of Fish and Game [CDFG] guidelines) to
locate active nests or other signs for the presence of Swainson’s hawks, burrowing owls,
vernal pool crustaceans, San Joaquin kit fox, and migratory birds will be conducted. If active
nest sites or other signs are found, protection measures will be implemented in cooperation
with CDFG and U.S. Fish and Wildlife Service to avoid impacts.
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The area surrounding the project site is dominated by industrial development and, although
the area most likely does not support habitat for any special-status plant species, additional
botanical surveys will be conducted during the spring 2010 blooming period to verify these
results. No natural wetland or other aquatic sites were observed in the A2PP project site,
laydown and parking area, or the transmission line corridors2.

3.2 Construction Site Estimates

3.2.1 Precipitation
Average annual rainfall is about 12 inches in the City of Modesto, just north of the project
site. Most of the precipitation occurs between November and April, while the summer
months are virtually rainless. Table 1 provides average historical rainfall from the
meteorological station in Modesto. Additional preliminary hydrology calculations are
located in Attachment B.

TABLE 1
Average Rainfall near the Project Site
Modesto, California (1906-2007)

Precipitation Annual Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Average 12.26 0.62 1.25 2.07 2.45 2.07 1.96 1.03 0.46 0.12 0.03 0.04 0.18

Source: WRCC, 2009.

3.2.2 Drainage
Figure 4 shows the location of nearby drainages and watercourses in relation to A2PP. A
preliminary drainage plan is presented in Figure 6. Site drainage and drainage area
boundaries will be further defined in the final design phase of the project and its features
will be incorporated into the SWPPP. Preliminary hydrology calculations are provided in
Attachment B.

The A2PP project area is within the Middle San Joaquin-Lower Merced-Lower Stanislaus
Hydrologic Unit (Hydrologic Unit Code 18040002), which encompasses approximately
433,300 acres. Major waterways include the Middle San Joaquin, Lower Tuolumne, Lower
Merced, Mokelumne, Old, and Middle rivers, as well as Bear Creek. Drainage is generally to
the west from the Sierra Nevada Foothills and then to the north into the Sacramento-San
Joaquin Delta.

Currently no active stormwater management system exists on portions of the A2PP site;
drainage is via percolation or sheetflow. Stormwater at the existing Almond Power Plant
drains to an onsite retention pond. As the existing onsite retention pond will be filled to
allow for construction of the A2PP, a new retention pond will be constructed on the
northern end of the property to be used by both the A2PP and the existing Almond Power
Plant for stormwater.

2 Observations adjacent to the natural gas line will be provided in the final SWPPP.
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The stormwater system for the A2PP will include a series of inlets and storm drain pipes
that would convey the project area’s runoff to an onsite stormwater retention pond on the
north end of the site (Figure 6). The retention pond will be sized at 2.41 acre-feet capacity to
accommodate the 100-year peak runoff with 2.65 feet of freeboard (refer to Attachment B).

The following are estimates at the construction site:

 Construction site area Acres

 Percentage impervious area before construction %

 Runoff coefficient before construction

 Percentage impervious area after construction %

 Runoff coefficient after construction

 Anticipated stormwater flow onto the construction site: 10-year, 6-hour cfs
ac-ft

 Anticipated stormwater flow off the construction site: 10-year, 6-hour cfs
ac-ft

3.3 Project Schedule/Water Pollution Control Schedule

3.3.1 A2PP Project Site
Construction of the generating facility, from site preparation and grading to commercial
operation, is expected to take 12 months, from the third quarter of 2010 to the third quarter
of 2011. Major milestones are listed in Table 2. (Table 2 will be updated once this
information becomes available).

It is assumed that 100 percent of the A2PP project site will be exposed during grading, and
that approximately 10 percent of the site will be bare soil at any given time during
construction. It is anticipated that grading the site will take 2 months and construction will
take 12 months.

3.3.2 Construction Laydown and Parking Area

Grading for the laydown and parking area will take one month, and the area will be covered
(gravelled or paved) immediately thereafter to allow for wet season use. Once construction
is complete, the gravel will either be removed from the site or it will be incorporated into
site paving.

3.3.3 Linear Areas
The natural gas pipeline will be installed within a 4-ft-wide trench within a construction
corridor along existing roadways over a period of 6 months.

The overhead transmission lines will have poles outside of the project footprint. Each pole
will have a 4-ft-by-4-ft footprint. Installation of the transmission line poles would be
completed within 4 months.
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TABLE 2
A2PP Project Schedule Major Milestones

Activity Date

Begin Construction Third Quarter 2010

Startup and Test Third Quarter 2011

Commercial Operation Fourth Quarter 2011

Mobilization. Third Quarter 2010

Delineate and mark the boundaries of the construction zone.

Stabilize construction entrance/exit and roadway (BMP TR-1 and BMP TR-2);
tire wash in accordance with BMP TR-3.

Establish parking and staging areas for vehicle and equipment storage,
maintenance, and fueling in accordance with BMPs NS-8, NS-9, and NS-10.

Establish laydown area(s) for materials storage/staging in accordance with
BMPs WM-1 through WM-6.

Establish concrete washout area in accordance with BMPs WM-8, NS-12,
and NS-13.

Clear & Grub - Strip topsoil.

…to be completed…

All Phases

Inspect and maintain BMPs. All Phases Continuously

Store additional soil stabilization and sediment control products onsite. All Phases Continuously

After final site design and prior to any soil disturbance, TID will prepare the Final SWPPP.
The Final SWPPP will include the location of BMPs to be used, installation instructions, and
maintenance schedules for each BMP.

3.4 Clearing and Grading Narrative

The information provided in this section is preliminary and will be updated and expanded
once the clearing and grading plans are completed and prior to the start of construction.
A detailed site delineation that includes the boundary lines of all areas subject to
disturbance and the location of existing and project structures, pipelines, roads, and
drainage facilities will be provided in the final SWPPP. The plans will provide contours
and cross sections, elevations, slopes, locations, and the extent of all project grading.

Site grading design will comply with applicable land development regulations. Graded
areas will be smooth, compacted, free from irregular surface changes, and sloped to drain
to onsite drainage features and to the stormwater retention pond when constructed.
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Because conditions that could lead to excessive soil erosion are not present at the A2PP
project site (e.g., no long, steep slopes or erodible soils), little soil erosion is expected during
the construction period.

The project site will require earthwork to construct the A2PP and associated facilities.
Soil-disturbing activities will include clear and grub operations, grading operations, and
excavation and fill operations. For all areas where earthwork will be executed, materials
suitable for compaction will be stockpiled in designated onsite locations. Materials not
suitable for compaction will be stored in separate stockpiles for reuse onsite or disposed of
at a licensed facility. If needed, only licensed, commercial fill will be used onsite. Any
contaminated materials encountered during excavation will be disposed of in accordance
with applicable laws, ordinances, regulations, and standards.

Construction equipment anticipated to be used onsite includes scrapers, graders, vibrating
rollers, front loaders, dump trunks, trenching machines, concrete mixers, water trucks, and
fuel trucks (list is not all inclusive).

Table 3 outlines the amount of cut and fill planned for specific components of the project
(Table 3 will be updated once this information becomes available).

TABLE 3
Clearing and Grading

Description
Stockpile

(yd3)
Total Cut

(yd3)
Total Fill

(yd3)

To be determined.

Total

yd
3

= cubic yards

3.5 Contact Information/List of Responsible Parties

Table 4 lists the individuals responsible for stormwater pollution prevention.

TABLE 4
List of Responsible Individuals

Name/Company Responsibility Phone Number Address

TBD Project Manager

TBD Qualified SWPPP Developer

TBD Qualified SWPPP Practitioner
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The Qualified SWPPP Practitioner (QSP) shall have primary responsibility and significant
authority for the implementation, maintenance, and inspection of the BMPs detailed in the
SWPPP. Duties of the QSP include but are not limited to:

 Ensuring full compliance with the SWPPP and the General Permit

 Implementing all elements of the SWPPP, including but not limited to:

 Implementation of prompt and effective erosion and sediment control measures

 Implementing all non-stormwater management and materials and waste
management activities such as: monitoring discharges (dewatering, diversion
devices); general site clean-up; vehicle and equipment cleaning, fueling, and
maintenance; spill control; ensuring that no materials other than stormwater are
discharged in quantities that will have an adverse effect on receiving waters or storm
drain systems; etc.

 Pre-storm inspections

 Storm event inspections

 Post-storm inspections

 Routine inspections as specified in the project’s specifications or as described in the
SWPPP

 Ensuring elimination of all unauthorized discharges

 The QSP shall be assigned authority by TID or their designated Contractor to mobilize
crews to make immediate repairs to the control measures

 Coordinate with TID or their designated representative to assure all necessary
corrections/repairs are made immediately and to assure that the project complies with
the SWPPP, the General Permit, and approved plans at all times.
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SECTION 4

References

The following documents are made a part of this SWPPP by reference:

 State Water Resources Control Board Order No. 99-08-DWQ, National Pollutant
Discharge Elimination System General Permit No. CAS000002, Waste Discharge
Requirements for Discharges of Stormwater Runoff Associated with Construction
Activity

 State Water Resources Control Board Order No. 2009-0009-DWQ National Pollutant
Discharge Elimination System General Permit No. CAS000002 Waste Discharge
Requirements for Discharges of Stormwater Runoff Associated with Construction and
Land Disturbance Activities

 California Stormwater BMP Handbook – Construction, January 2003
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SECTION 5

Body of SWPPP

This SWPPP conforms to the required elements of the State Water Resources Control Board
Order No. 2009-0009-DWQ National Pollutant Discharge Elimination System General
Permit No. CAS000002 Waste Discharge Requirements for Discharges of Stormwater Runoff
Associated with Construction and Land Disturbance Activities.

5.1 Vicinity Map

The project address is 4500 Crows Landing Road, Modesto, California (Assessor’s Parcel
Number is 041-006-039), a 4.6-acre parcel adjacent to and north of the existing 48-MW TID
Almond Power Plant. Surrounding land uses include a WinCo distribution warehouse to
the west, a farm supply facility to the north, and various industrial facilities (modular
building distributor and drilling equipment storage laydown area) to the east. The project
site was previously used by WinCo as a borrow pit during construction of the WinCo
distribution warehouse before being filled and graded to the current site elevation.
Construction access will be from Crows Landing Road.

Project vicinity maps are shown in Figures 7A through 7D with project features identified.
These features include the power plant site, natural gas pipeline routes, electrical
transmission lines, and the construction laydown and parking areas.

Figures 8A, 8B, and 8C show general grading and drainage plans. Figures 3 and 7A through 7D
show the project features and associated areas subject to soil disturbance. Boundary lines of all
construction areas, including the construction laydown and parking areas and linear facilities,
will be further defined in the final design phase of the project; the SWPPP will be updated
accordingly.

5.2 Existing Data Describing the Soil

In general, surface soils at the project site consist of loose silty to relatively clean sands that
extend to depths of approximately 4 to 9-1/2 feet below ground surface (bgs). At these
depths, alternating layers and mixtures of very stiff to hard sandy silts and partially
cemented medium dense to very dense silty and relatively clean sands are encountered to at
least 51-1/2 feet bgs. Free groundwater is encountered at approximately 22 feet bgs. Soil
map unit characteristics for the area potentially affected by project construction are
summarized in Table 5.3

3 Natural gas line details will be provided once the final route has been selected. Table 4 will be updated in a future DESCP
update.
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TABLE 5
Soil Mapping Unit Descriptions and Characteristics

Map
Unit Description

DrA Dinuba sandy loam, 0 to 1 percent slopes
Portions of the project transmission lines cross this soil unit.

Parent material: Developed from moderately coarse textured dominantly granitic alluvium
Typical profile: Sandy loam over stratified silts and very fine sands
Shrink-swell capacity: Low
Depth and drainage: Very deep; naturally moderately well drained but due to pumping may be

better drained or, where over-irrigated, imperfectly drained
Permeability: Moderate to moderately rapid in A horizon and less permeable below
Runoff: Medium
Farmland class: Prime farmland if irrigated
Storie index: 82 (Grade 1), Excellent
Capability class: 2w irrigated, 4s nonirrigated
Taxonomic class: Coarse-loamy, mixed, active, thermic Typic Haploxeralfs

HdA Hanford sandy loam, 0 to 3 percent slopes:
A portion of the A2PP project site and portions of the transmission lines fall within this soil unit.

Parent material: Formed in moderately coarse textured alluvium dominantly from granite
Typical profile: Fine sandy loam throughout
Shrink-swell capacity: Low
Depth and drainage: Very deep; well drained
Permeability: Moderately rapid
Runoff: Negligible to low
Farmland class: Prime farmland if irrigated
Storie index: 92 (Grade 1), Excellent
Capability class: 4c
Taxonomic class: Coarse-loamy, mixed, superactive, nonacid, thermic Typic Xerorthents

HdpA Hanford sandy loam, moderately deep over silt, 0 to 1 percent slopes:
A portion of the A2PP project site and portions of the transmission lines fall within this soil unit.

Parent material: Formed in alluvium derived from igneous rock
Typical profile: Sandy loam over silt loam
Shrink-swell capacity: Low
Depth and drainage: Very deep; well drained
Permeability: Moderately rapid
Runoff: Negligible to low
Farmland class: Prime farmland if irrigated
Storie index: 93 (Grade 1), Excellent
Capability class: 2s irrigated, 4s nonirrigated
Taxonomic class: Coarse-loamy, mixed, superactive, nonacid, thermic Typic Xerorthents

HdsA Hanford sandy loam, deep over silt, 0 to 1 percent slopes
A portion of the project re-rated 69-kV sub-transmission route crosses this soil unit.

Parent material: Formed in alluvium derived from igneous rock
Typical profile: Sandy loam over silt loam
Shrink-swell capacity: Low
Depth and drainage: Very deep; well drained
Permeability: Moderately rapid
Runoff: Negligible to low
Farmland class: Prime farmland if irrigated
Storie index: 93 (Grade 1), Excellent
Capability class: 1 irrigated, 4c nonirrigated
Taxonomic class: Coarse-loamy, mixed, superactive, nonacid, thermic Typic Xerorthents
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TABLE 5
Soil Mapping Unit Descriptions and Characteristics

Map
Unit Description

TuA Tujunga loamy sand, 0 to 3 percent slopes:
A portion of the re-rated transmission line cross this soil unit.

Parent material: Formed in alluvium weathered mostly from granitic sources
Typical profile: Loamy sand throughout
Shrink-swell capacity: Low
Depth and drainage: Very deep; somewhat excessively drained
Permeability: Rapid
Runoff: Negligible or very low runoff
Farmland class: Prime farmland if irrigated
Storie index: 62 (Grade 2), Good
Capability class: 3e irrigated, 6e nonirrigated
Taxonomic class: Mixed, thermic, Typic Xeropsamments

Notes:

Soil characteristics are based on soil mapping descriptions provided in the online soil survey (USDA-NRCS, 2008),
in the published soil survey (NRCS, 1964), and in the online Official Series Descriptions
(http://www2.ftw.nrcs.usda.gov/osd/dat) (Soil Survey Staff, 2008).

Soil descriptions provided above are limited to those soil units that could be directly affected by the A2PP project.
Other soil mapping units, which are well outside of the project area but are shown on Figures 5.11-1A, B, C, and D,
are listed below:

Within the “Soil Survey of Eastern Stanislaus Area”: CeA - Columbia loam, 0 to 1 percent slopes, CsB - Columbia
soils, channeled, 0 to 8 percent slopes, DtA - Dinuba sandy loam, deep, 0 to 1 percent slopes; DuA - Dinuba sandy
loam, poorly drained variant, 0 to 1 percent slopes; DzA - Dinuba sandy loam, very poorly drained variant, slightly
saline-alkali, 0 to 1 percent slopes; FrA - Fresno fine sandy loam, moderately saline-alkali, 0 to 1 percent slopes;
HbA - Hanford fine sandy loam, 0 to 3 percent slopes; HdB - Hanford sandy loam, 3 to 8 percent slopes;
HddA - Handford sandy loam, poorly drained variant, 0 to 1 percent slopes; and WeA - Waukena sandy loam,
moderately saline-alkali, 0 to 1 percent slopes. Within the “Stanislaus County, Western Part” soil survey:
153 - Columbia fine sandy loam, channeled, partially drained, 0 to 2 percent slopes, frequently flooded;
159 - Columbia complex, 0 to 2 percent slopes, frequently flooded; and W - Water.

As indicated in Table 5, the soil mapping units in the project area are generally sandy loams
or loamy sands formed in alluvial deposits. These soils are very deep and well drained with
moderately rapid permeability. Due to the developed, industrial nature of the project area and
vicinity, it is possible that soil conditions could vary significantly from those shown in the
NRCS soil survey. Industrial development often entails significant mixing of local soils from
grading and the import of construction fill soils beneath foundations and roadways. These
imported soils would have to be suitable for engineered structures and roadways and would
be expected to consist of well-graded materials containing a mix of particle sizes (ranging
from silt to gravel and not anticipated to be smaller than 0.02 millimeters in size).

Soils in the adjoining areas are not expected to be contaminated (i.e., past spills or leaks,
non-stormwater discharges). No existing site features have, as a result of past usage,
contributed pollutants to stormwater (e.g., toxic materials that have been treated, stored,
disposed of, spilled, or leaked onto the construction site).
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5.3 Soil Loss Estimates

Construction impacts on soil resources can include increased soil erosion and soil
compaction. Because conditions that could lead to excessive soil erosion are not present at
the A2PP project site (e.g., no long, steep slopes or erodible soils), little soil erosion is
expected during the construction period. While the potential for soil erosion on the A2PP
project site is expected to be nominal, quantitative estimates of erosion by water and wind
are provided.

An estimate of soil loss during construction by water erosion was developed using the
Revised Universal Soil Loss Equation (RUSLE2) and is summarized in Table 6.4 Detailed
calculations for the soil loss estimates, including assumptions and conditions, are found in
Attachment C.

TABLE 6
Construction Soil Loss Estimates Using the Revised Universal Soil Loss Equationa

Feature
(acreage)b Activity

Duration
(months)

Soil Loss
(tons) without

BMPs

Soil Loss
(tons)

with BMPs

Soil Loss
(tons/yr)

No Project

Project Site (4.60 acres) Grading 2 0.84 0.0010 0.0078

Construction 12 0.22 0.0061 —

Laydown and Parking Area
(1.85 acres)

Grading 1 0.28 0.0017 0.0043

(0.925 acres exposed;
0.925 paved or graveled)

Construction 12 0.74 0.020 —

Transmission Lines
Corridor 1 (1.56 acres for
construction; 0.0066 acre
for pole footprints)

Grading 2 0.0016 0.0045 0.0000

Construction 4 0.33 0.0090 —

Corridor 2 (2.16 acres for
construction; 0.0092 acre
for pole footprints)

Grading 2 0.0023 0.0065 0.0000

Construction 4 0.47 0.013 —

Re-rated 69-kV
sub-transmission line
(0.00 acre for construction;
0.00 acre for pole
footprints - Re-rating only)

Grading 0 0.0000 0.0000 0.0000

Construction 0 0.0000 0.0000 —

Natural Gas Pipelinec

a
Soil losses (tons/acre/year) are estimated using RUSLE2 software available online at:

http://fargo.nserl.purdue.edu/rusle2_dataweb/ (verified January 23, 2009).

b
Acreages assume 30-foot corridors for the transmission lines. Transmission line pole holes are assumed to

have a 4-foot-by-4-foot excavation footprint.

c
Gas line construction estimates to be provided in final SWPPP.

4 Natural gas line details will be provided once the final route has been selected.
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With the implementation of appropriate BMPs, the total project soil loss is estimated to be
1.53 tons. This is considered to be a minimal amount.

The potential for wind erosion of surface soil was estimated by calculating the total
suspended particulates (TSP) that could be emitted as a result of grading and the wind
erosion of exposed soil; refer to Attachment C for detailed calculations for the soil loss
estimates, including assumptions and conditions.

Table 75 summarizes the mitigated TSP predicted to be emitted from the site from grading
and the wind erosion of exposed soil.

TABLE 7
Soil Loss (TSP) from Grading and Wind Erosion

Emission Source Acreage
Duration
(months)

Unmitigated
TSP

(tons)
Mitigated TSP

(tons)

Grading Dust

Project Site 4.60 2 0.158 0.055

Laydown and Parking Area 1.85 1 0.032 0.011

Transmission Line Pole Holes

Corridor 1 0.007 2 0.0002 0.0001

Corridor 2 0.009 2 0.0003 0.0001

Re-rated 69-kV sub-transmission
line 0.000 2 0.0000 0.0000

Transmission Line Total 0.016 0.0005 0.0002

Wind Blown Dust

Project Site 4.60 10 0.146 0.051

Laydown and Parking Area 0.00 11 0.000 0.000

Transmission Line Corridor

Corridor 1 1.557 4 0.197 0.069

Corridor 2 2.164 4 0.274 0.096

Re-rated 69-kV sub-transmission
line 0.000 4 0.000 0.000

Transmission Line Total 3.721 4 0.471 0.165

Estimated Total 0.81 0.28

Note:

Gas line construction estimates to be provided in final SWPPP.

5 Natural gas line details will be provided once the final route has been selected.
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With implementing basic BMPs, the maximum predicted erosion of material from the site is
estimated at 3.36 tons over the course of the project construction cycle.

5.4 Assessment of Overall Risk Level

The General Permit requires assessment of a site’s risk level based on both sediment
transport and receiving water risk during periods of soil exposure.

5.4.1 Sediment Risk

Sediment Risk was manually calculated using the RUSLE2 equation (refer to Attachment D
for the Risk Determination Worksheet) with the following values:

R = 15
K = 0.43
LS = 100 feet – 1.5%= 0.22
C = 1.0
P = 1.0

The rate of sheet and rill erosion is 1.42 tons/acre, which is considered low sediment risk.

5.4.2 Receiving Water Risk

Water quality objectives and beneficial uses for the Tuolumne River are contained in the
Water Quality Control Plan for the Sacramento River and San Joaquin River Basins (Basin
Plan; RWQCB, 1998). The lower Tuolumne River between Don Pedro Reservoir and the
San Joaquin River is considered an impaired water body. Table 8 lists the pollutants for
which the Tuolumne River does not meet water quality objectives and proposed TMDL
completion dates.

TABLE 8
Clean Water Act Section 303(d) List of Water Quality Impairments
Lower Tuolumne River (Don Pedro Reservoir to San Joaquin River)

Pollutant/Stressor Potential Sources Proposed TMDL Completion

Diazinon Agriculture 2008*

Group A Pesticides Agriculture 2011

Unknown Toxicity Unknown 2019

*In progress

The Tuolumne River is not listed as impaired by sediment, nor does it have an applicable
U.S. Environmental Protection Agency- (EPA-) approved TMDL implementation plan for
sediment. However, the Tuolumne River does have the designated beneficial uses of
SPAWN & COLD & MIGRATORY, which is considered a high receiving water risk for
discharge off the project site.
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5.4.3 Combined Risk Level
Project Sediment Risk: Low
Project Receiving Water Risk: High
Project Combined Risk: Level 2

5.5 Pollutant Source Identification and BMP Selection

5.5.1 Inventory of Materials and Activities that May Pollute Stormwater
The following is a list of construction materials that will be used and/or expected to be used
and the end products that are produced and/or expected to be produced during the project6

and activities that will be performed that will potentially contribute pollutants, other than
sediment, to stormwater runoff (control practices for each activity are identified in the
Water Pollution Control Drawings (WPCDs) and/or in Section 5.6):

 Vehicle fluids, including oil, grease, petroleum, and coolants

 Asphaltic emulsions associated with asphalt-concrete paving operations

 Cement materials associated with Portland cement concrete (PCC)

 Base and subbase material

 Joint and curing compounds

 Concrete curing compounds

 Paints

 Solvents, thinners, acids

 BMP materials

 Treated lumber (materials and waste)

 PCC rubble

 General litter

Construction activities that have the potential to contribute sediment to stormwater
discharges include:

 Clear and grub operations

 Grading operations

 Paving operations

 Boring operations

 Delivery/transportation operations

 Utility excavation operations

 Foundation/structure construction operations

 Vehicle and equipment cleaning, fueling, and maintenance

 Painting

Attachment E lists BMPs that have been selected for implementation in this project.
Implementation and location of BMPs are shown on the WPCDs in Attachment A. Narrative
descriptions of BMPs to be used during the project are listed by category in each of the
following SWPPP sections. Attachment F includes a list and/or copies of the fact sheets of

6 This does not include materials and equipment that are designed to be outdoors and exposed to environmental conditions
(i.e., poles, equipment pads, cabinets, conductors, insulators, bricks, etc.).
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all the BMPs selected for this project. Attachments E and F will be updated by TID or their
designated contractor and will be included in the Final SWPPP.

5.5.2 Existing (Pre-construction) Control Measures
None.

5.6 Best Management Practices

Stormwater discharges and authorized non-stormwater discharges regulated by this
General Permit shall not contain a hazardous substance equal to or in excess of reportable
quantities established in 40 C.F.R. §§ 117.3 and 302.4, unless a separate NPDES Permit has
been issued to regulate those discharges.

The dischargers minimize or prevent pollutants in stormwater discharges and authorize
non-stormwater discharges through the use of controls, structures, and management
practices that achieve BAT for toxic and non-conventional pollutants and BCT for
conventional pollutants.

The location of BMPs to be implemented during construction will be indentified on a
topographic site map and provided in a future SWPPP update.

Run-on from offsite shall be directed away from all disturbed areas or shall collectively be in
compliance with the effluent limitations in the General Permit.

5.6.1 Erosion Control

Erosion control, also referred to as soil stabilization, is a source control measure designed to
prevent soil particles from detaching and becoming transported in stormwater runoff.
Erosion control BMPs protect the soil surface by covering or binding soil particles. The
project will incorporate erosion control measures required by regulatory agency permits,
contract documents, and other measures selected by TID or their designated contractor.

BMPs will be implemented to follow the progress of grading and construction. As the
locations of soil disturbances change, erosion and sedimentation controls will be adjusted
accordingly to control stormwater runoff at the downgrade perimeter. BMPs will be in place
throughout the entire construction period.

Non-active areas and all finished slopes, open space, utility backfill, and completed lots, will
be stabilized with effective soil cover as soon as feasible after construction is complete and
no later than 14 days after construction in that portion of the site has temporarily or
permanently ceased.

The use of plastic materials will be limited when more sustainable, environmentally friendly
alternatives exist. Where plastic materials are deemed necessary, they will be resistant to
solar degradation.

Sufficient erosion control materials will be maintained onsite to allow implementation in
conformance with Permit requirements and as described in this SWPPP. This includes
implementation requirements for active areas and non-active areas that require deployment
before the onset of rain.
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Maintenance of BMPs will be according to measures outlined in the applicable California
Storm Water Quality Association (CASQA) Handbook BMP factsheets.

Site-specific BMPs will be designed by TID or their designated Contractor, and associated
figures are to be included in Attachment A. Attachment E is to be updated by TID or their
designated Contractor and lists the BMPs selected for this project. Attachment F contains
BMP fact sheets with applicable detailed descriptions of suitability, implementation, and
inspection and maintenance measures. The following general erosion control measures may
be used during various phases of the project:

 Proper scheduling and sequencing of activities (EC-1)

 Preservation of existing vegetation (EC-2)

 Hydraulic mulch (EC-3)

 Hydroseeding (EC-4)

 Soil binders (EC-5)

 Straw mulch (EC-6)

 Placement of geotextiles, plastic covers, and erosion control blankets/mats (EC-7)

 Wood mulching (EC-8)

 Earth dikes and drainage swales (EC-9)

 Velocity dissipation devices (EC-10)

5.6.2 Sediment Control
Sediment controls are intended to complement and enhance the selected erosion control
measures and to reduce sediment discharges from active construction areas. Sediment
controls are designed to intercept and settle out soil particles that have been detached and
transported by the force of water. The project will incorporate sediment control measures
required by regulatory agency permits, contract documents, and other measures selected by
TID or their designated Contractor.

Effective sediment perimeter controls will be established and maintained. Linear sediment
controls will be used along the toe and face of the slope and at the grade breaks of exposed

slopes to comply with sheet flow lengths7 in accordance with Table 9. Sediment basins, if
applicable at the site, will at a minimum be designed according to the method provided in
CASQA’s Construction BMP Guidance Handbook. All storm drain inlets and perimeter
controls, runoff control BMPs, and pollutant controls at entrances and exits (e.g., tire
washoff locations) will be maintained and protected from activities that reduce their
effectiveness.

TABLE 9
Critical Slope/Sheet Flow Length Combinations

Slope Percentage Slope Percentage Sheet Not to Exceed

0 – 25% 20 feet

25 – 50% 15 feet

Over 50% 10 feet

7 Sheet flow length is the length that shallow, low velocity flow travels across a site.
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BMPs will be deployed in a sequence to follow the progress of grading and construction.
As the locations of soil disturbance change, sedimentation controls will be adjusted
accordingly to control stormwater runoff at the downgrade perimeter.

Sufficient quantities of temporary sediment control materials will be maintained onsite
throughout the duration of the project to allow implementation of temporary sediment
controls in the event of predicted rain and for rapid response to failures or emergencies in
conformance with other Permit requirements and as described in this SWPPP. This includes
implementation requirements for active areas and non-active areas before the onset of rain.

Maintenance of BMPs will be according to measures outlined in the applicable CASQA
Handbook BMP factsheets.

Site-specific BMPs will be designed by TID or their designated Contractor, and associated
figures are to be included in Attachment A. Attachment E is to be updated by TID or their
designated Contractor and lists the BMPs selected for this project. Attachment F contains
BMP fact sheets with applicable detailed descriptions of suitability, implementation, and
inspection and maintenance measures. The following general sediment control measures
may be used during various phases of the project:

 Silt fences (SE-1)

 Sediment basin (SE-2)

 Sediment trap (SE-3)

 Check dams (SE-4)

 Fiber rolls (SE-5)

 Gravel bag berm (SE-6)

 Street sweeping and vacuuming (SE-7)

 Sandbag barrier (SE-8)

 Storm drain inlet protection (SE-10)

5.6.3 Tracking Control

All construction entrances and exits will be stabilized to sufficiently control erosion,
sediment, and other loose construction material discharges from being tracked off the
project site.

All immediate access roads will be inspected daily. At a minimum, any sediment or other
construction activity-related materials that are deposited on the roads shall be removed (by
vacuuming or sweeping) daily when necessary and before any rain event. Streets will be
cleaned in such a manner as to prevent unauthorized non-stormwater discharges from
reaching surface water or MS4 drainage systems.

Construction activity traffic to and from the project will be limited to entrances and exits
that employ effective controls to prevent offsite tracking of sediment.

Site-specific BMPs will be designed by TID or their designated Contractor, and associated
figures are to be included in Attachment A. Attachment E is to be updated by TID or their
designated Contractor and lists the BMPs selected for this project. Attachment F contains
BMP fact sheets with applicable detailed descriptions of suitability, implementation, and
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inspection and maintenance measures. The following control methods will be considered for
offsite vehicle tracking, as necessary:

 Stabilized construction entrance/exit (TC-1)

 Stabilized construction roadway (TC-2)

 Tire wash (TC-3)

 Street sweeping and vacuuming (SE-7)

5.6.4 Wind Erosion Control

During construction of the project and the related linear facilities, dust erosion control
measures would be implemented to minimize the wind-blown loss of soil from the site.

Disturbed soil areas of the project site will be regularly watered to control dust and to
maintain optimum moisture levels for compaction as needed, but the areas will not be
excessively watered so as to generate runoff. Sediment controls may be used at the edges of
these areas as necessary to minimize sediment discharge.

Site-specific BMPs will be designed by TID or their designated Contractor, and associated
figures are to be included in Attachment A. Attachment E is to be updated by TID or their
designated Contractor and lists the BMPs selected for this project. Attachment F contains
BMP fact sheets with applicable detailed descriptions of suitability, implementation, and
inspection and maintenance measures. The following control method will be considered for
dust suppression, as necessary:

 Wind erosion control (WE-1)

5.6.5 Non-Stormwater Control

Hazardous materials such as vehicle fluids, including oil, grease, petroleum, coolants,
paints, solvents, and curing compounds will be used during construction. The project will
comply with good engineering practices, applicable laws, and regulations for the storage
and use of these materials to minimize the potential for a release of hazardous materials.
The project will conduct emergency response planning to address public health concerns
regarding hazardous materials use and storage.

A dedicated fueling, maintenance, and vehicle storage area will be protected with berms
and/or dikes to prevent runon and runoff and to contain spills. Self-propelled vehicles will
be fueled offsite or at the temporary fueling area. Fuel trucks will be used for onsite fueling,
whether at the temporary fueling area or for mobile fueling elsewhere on the site. Drip pans
will be used for mobile fueling. Each fuel truck will be equipped with absorbent spill
cleanup materials and a spill containment boom at all times. Drip pans or absorbent pads
will be used for vehicle and equipment maintenance activities that involve grease, oil,
solvents, or other vehicle fluids.

Vehicles will be washed in such a manner as to prevent non-stormwater discharges to
surface waters or MS4 drainage systems. Vehicles and equipment will be inspected daily
and before coming onsite for signs of leaks and will be on a regular maintenance schedule.
Drip pans or absorbent materials will be placed under paving equipment when not in use;
paving equipment will be parked over plastic to prevent soil contamination. If during
dewatering activities any contamination is detected via odors or visible sheens, the collected
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stormwater will be handled and properly disposed of in a manner consistent with federal,
state, and local regulations.

Site-specific BMPs will be designed by TID or their designated Contractor, and associated
figures are to be included in Attachment A. Attachment E is to be updated by TID or their
designated Contractor and lists the BMPs selected for this project. Attachment F contains
BMP fact sheets with applicable detailed descriptions of suitability, implementation, and
inspection and maintenance measures. The following control methods will be considered for
non-stormwater controls, as necessary:

 Water Conservation Practices (NS-1)

 Dewatering Operations (NS-2)

 Paving and Grinding Operations (NS-3)

 Illicit Connection/Illegal Discharge Detection and Reporting (NS-6)

 Potable Water/Irrigation (NS-7)

 Vehicle and Equipment Cleaning (NS-8)

 Vehicle and Equipment Refueling (NS-9)

 Vehicle and Equipment Maintenance (NS-10)

 Concrete Curing (NS-12)

 Concrete Finishing (NS-13)

5.6.6 Waste Management and Materials Pollution Control
Loose stockpiled construction materials that are not actively being used (i.e., soil, spoils,
aggregate, fly-ash, stucco, hydrated lime, landscaping materials) will be covered and
bermed. Stockpiled waste material will be contained and protected from wind and rain at all
times unless actively being used.

Chemicals will be stored in watertight containers (with appropriate secondary containment
to prevent any spillage or leakage) or in a storage shed (completely enclosed). Exposure of
construction materials (not including materials designed to be outside such as equipment
pads) to precipitation will be minimized. Rinse or wash waters or materials will be collected
and disposed of offsite in accordance with applicable regulations. Waste disposal containers
will be covered at the end of every business day and during a rain event. Drainage from the
waste disposal containers, if any, will be captured and will not be allowed to enter the
stormwater drainage system. Concrete washout areas and other washout areas that may
contain additional pollutants will be provided with an impermeable containment so there is
no discharge into the underlying soil and onto the surrounding areas.

No erodible landscape material will be applied within 2 days before a forecasted rain event
or during periods of precipitation. Erodible landscape material will be applied at quantities
and application rates according to manufacturer recommendations or based on written
specifications by knowledgeable and experienced field personnel. Erodible landscape
material will be stored on pallets and covering when not being used or applied.

All hazardous materials will be handled and stored in accordance with applicable codes and
regulations. A Hazardous Materials Business Plan will be prepared if it is required by
Title 19 California Code of Regulations and the Health and Safety Code (Section 25504). In
accordance with these regulations, the Hazardous Materials Business Plan would include an
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inventory and location map of hazardous materials onsite and an emergency response plan
for hazardous materials incidents. Specific topics to be covered in the plan include:

 Facility identification

 Emergency contacts

 Chemical inventory information (for every hazardous material above threshold limits)

 Site map

 Emergency notification data

 Procedures to control actual or threatened releases

 Emergency response procedures

 Training procedures

 Certification

Cover and secondary containment will be provided for the storage of hazardous materials
(i.e., oil drums, solvents, grease). Temporary containment facilities for hazardous materials
will provide for a spill containment volume able to contain precipitation from a 25-year
storm event, plus 10 percent of the aggregate volume of all containers or 100 percent of the
capacity of the largest container within its boundary, whichever is greater. It will be
impervious to the materials stored therein for a minimum contact time of 72 hours.

Spill cleanup materials, material safety data sheets (MSDSs), a material inventory, and
emergency contact numbers will be maintained at the laydown area. Site personnel will be
instructed on spill cleanup procedures, and TID or their designated Contractor’s site
manager will be responsible for implementing these practices.

Spill prevention and cleanup practices will be as follows:

 A2PP’s site manager or appointee is responsible for informing construction personnel of
the manufacturer’s recommended spill cleanup methods and the location of that
information and cleanup supplies.

 Materials and equipment for the cleanup of a relatively small spill will be kept in the
laydown and parking area. These facilities may include brooms, rags, gloves, shovels,
goggles, sand, sawdust, absorbent, plastic or metal trash containers, and protective clothing.

 All containers will be labeled, tightly sealed, and stacked or stored neatly and securely.

Spill response procedures will be as follows:

 Step 1: Upon discovery of a spill, stop the source of the spill.

 Step 2: Cease all spill material transfer until the release is stopped and waste is removed
from the spill site.

 Step 3: Initiate containment to prevent spill from reaching State waters.

 Step 4: Notify supervisor and A2PP’s site manager of the spill.

 Step 5: A2PP’s site manager will immediately notify the A2PP emergency coordinator
and coordinate further cleanup activities.
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 Step 6: Any significant spill of hazardous material will be reported to the appropriate
state and/or local agencies by A2PP personnel or qualified contractors. Table 10 lists the
project’s environmental emergency contacts.

 Step 7: Record a description of the spill, cause, and cleanup measures taken.

 Step 8: Review and amend the SWPPP to address the violation that the general objective
of reducing or eliminating pollutants in stormwater discharges has not been achieved.

TABLE 10
Environmental Emergency Telephone List

Company/Organization Telephone Numbers

Primary Facility Emergency Coordinator:

24-Hour Telephone Number:

Alternate Facility Emergency Coordinator:

TBD

TBD

TBD

Other Resources
3E Company (MSDS by FAX):
Chemtrec (emergency chemical information):
Poison Control Center:

(800) 451-8346
(800) 424-9300
(800) 662-9886

Federal Agency
U.S. Coast Guard/National Response Center: (800) 424-8802

State Agencies
California Office of Emergency Services (OES):
California Department of Toxic Substances Control (DTSC)*:
California Department of Fish and Game*:
California State Lands Commission:
Regional Water Quality Control Board (RWQCB)*:

(800) 852-7550
(800) 852-7550
(800) 852-7550
(562) 590-5201
(800) 852-7550

Local Contacts
Stanislaus County Environmental Health Department:
Fire –:
Police –:
Hospital –:
Ambulance/Paramedics:

911

*DTSC, RWQCB and California Department of Fish and Game have requested that emergency notifications
to these offices be made through the OES 800 number.

TID or their designated Contractor will implement BMP WM-9, Sanitary and Septic Waste
Management. Weekly maintenance will be provided and wastes will be disposed of offsite.
The toilets will be located away from concentrated flow paths and traffic flow, and
containment will be provided as needed to prevent the offsite discharge of pollutants.

During construction, the primary waste generated will be solid nonhazardous waste.
However, some nonhazardous liquid waste and hazardous waste (solid and liquid) will also
be generated. Most of the hazardous wastes will be generated at the plant site. The types of
waste are described below.
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Nonhazardous Solid Waste

Listed below are nonhazardous waste streams that could potentially be generated from
construction activities.

Paper, Wood, Glass, and Plastics. Paper, wood, glass, and plastics will be generated from
packing materials, waste lumber, insulation, and empty nonhazardous chemical containers
during project construction. These wastes will be recycled where practical. Waste that
cannot be recycled will be disposed of weekly in a Class III landfill. Onsite, the waste will be
placed in dumpsters.

Concrete. Waste concrete will be disposed of in a Class III landfill or at clean fill sites, if
available, or will be recycled and disposed of at a construction and demolition site.
Dumping of excess concrete and washing out of delivery vehicles will be prohibited at other
locations onsite. Notices will be posted to inform all drivers.

Metal. Waste metal, including steel from welding/cutting operations, packing materials,
empty nonhazardous chemical containers, and aluminum waste from packing materials and
electrical wiring will be recycled where practical. Nonrecyclable waste will be deposited in a
Class III landfill.

Wastewater

Depending on the chemical quality of wastewaters potentially generated during
construction, the wastewaters could be classified as hazardous or nonhazardous. The
wastewaters would be sampled and, if hazardous, they would be disposed of in accordance
with applicable regulations.

Hazardous Waste

Most of the hazardous waste generated during construction will consist of liquid waste such
as water from flushing and cleaning fluids, passivating fluid (to prepare pipes for use), and
solvents. Some hazardous solid waste, such as welding materials, batteries, and dried paint,
may also be generated.

Flushing and cleaning waste liquid will be generated as pipes are cleaned and flushed. The
volume of flushing and cleaning liquid waste generated is estimated to be one to two times
the internal volume of the pipes cleaned. The quantity of welding, solvent, batteries, and
paint waste is expected to be minimal. Wastewaters generated during construction could
also be considered hazardous, if demonstrated so by sampling.

The construction contractor will be considered the generator of hazardous construction waste
and will be responsible for proper handling of hazardous waste in compliance with all
applicable federal, state, and local laws and regulations. This responsibility will include
licensing, personnel training, accumulation limits and times, and reporting and recordkeeping.
The hazardous waste will be collected in satellite accumulation containers near the points of
generation. It will be moved daily to the contractor’s 90-day hazardous waste storage area
located at the site construction laydown area. The waste will be removed from the site by a
certified hazardous waste collection company and will be delivered to an authorized hazardous
waste management facility before expiration of the 90-day storage limit.
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Potential Contaminated Soil

It is unlikely that contaminated soil will be encountered during construction. However,
operators and construction personnel will be asked to report unusual conditions to the
appropriate personnel, and the area and/or material will be properly contained during
investigative actions. If soils require temporary stockpiling, piles will be placed on and
covered with plastic sheeting or tarps that are secured safely with sand bags and bermed
with fiber rolls or silt fencing to prevent runoff from leaving the area. Samples will be
collected and sent to a certified analytical laboratory for characterization. If contamination is
detected, the waste will be handled and properly disposed of in an authorized waste
management facility. In addition, the appropriate local, State (including the RWQCB), and
federal agency(ies) shall be notified. Any contaminated soils resulting from spills will be
dug up as quickly as possible and removed from the site for proper disposal.

Site-specific BMPs will be designed by TID or their designated Contractor, and associated
figures are to be included in Attachment A. Attachment E is to be updated by TID or their
designated Contractor and lists the BMPs selected for this project. Attachment F contains
BMP fact sheets with applicable detailed descriptions of suitability, implementation, and
inspection and maintenance measures. The following BMPs will be considered for waste
management and materials pollution control:

 Material delivery and storage (WM-1)

 Material use (WM-2)

 Stockpile management (WM-3)

 Spill prevention and control (WM-4)

 Solid waste management (WM-5)

 Hazardous waste management (WM-6)

 Contaminated soil management (WM-7)

 Concrete waste management (WM-8)

 Sanitary/septic waste management (WM-9)

 Liquid waste management (WM-10)

5.6.7 Cost Breakdown for Water Pollution Control
A cost breakdown itemizing the contract lump sum for water pollution control for this
project will be developed and included in the Final SWPPP as Attachment G. The cost
breakdown will reflect the items of work and quantities and costs for BMPs shown in the
SWPPP. Items not included will be those construction site BMPs and permanent BMPs that
are shown on the project plans and for which there is a contract item of work.

5.7 Water Pollution Control Drawings

The WPCDs can be found in Attachment A. Construction BMP plans will be further
developed during the final project design phase. The Final SWPPP will include locations
and details of all BMPs to be used during the construction, including BMPs for linear
features such as roads and pipelines.
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5.8 Construction BMP Maintenance, Inspection, and Repair

Inspections will be conducted as follows:

 Weekly

 Prior to a forecast storm

 After a rain event that causes runoff from the construction site

 At 24-hour intervals during extended rain events

 At any other time(s) or intervals of time specified in the contract documents

Completed inspection checklists will be submitted to the Project Manager within 24 hours of
inspection. Copies of the completed checklists will be kept with the SWPPP.

A tracking or follow-up procedure shall follow any inspection that identifies deficiencies in
BMPs. A Maintenance, Inspection, and Repair Program of BMPs is to be completed by TID
or their designated Contractor; a template is shown in Attachment H. BMP fact sheets in
Attachment F will be referenced for inspection and maintenance measures for each selected
BMP.

At a minimum, erosion and sediment controls should be cleaned, repaired, or replaced
under these conditions:

 In advance of the rainy season and prior to a storm event

 When sediment or other debris has accumulated to greater than one-third the height of
the barrier

 When sediment accumulation reaches one-third of the trap capacity

 When more than one-third of the cross-section of a conveyance structure, such as a
drainage swale or ditch, is plugged or blocked

5.9 Post-Construction Stormwater Management

5.9.1 Post-Construction Control Practices
The stormwater system for the A2PP will include a series of inlets and storm drain pipes
that would convey the project area’s runoff to an onsite stormwater retention pond located
on the north end of the site. The retention pond will be sized at 2.41 acre-feet capacity to
accommodate the 100-year peak runoff with 2.65 feet of freeboard (refer to Attachment B).

Once the project grading plan has been finalized, a figure will be added to that shows the
post-construction runoff and drainage patterns. In addition, the Final SWPPP will include a
schedule for maintenance of post-construction BMPs.

5.9.2 Operation/Maintenance of Post-Construction Control Practices

The post-construction BMPs described above will be funded and maintained by Turlock
Irrigation District.
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5.10 Training

Qualified SWPPP Developer (QSD): This Administrative Draft SWPPP was prepared by
CH2M HILL under the direction of Mieke Sheffield, CPSWQ #520. The Final SWPPP and all
future amendments to the SWPPP will be prepared by a QSD.

The designated QSD is: To Be Determined

The designated QSD can be contacted at: To Be Determined

Qualified SWPPP Practitioner (QSP): All the BMPs outlined in the project’s SWPPP and
required by the General Permit will be implemented by a QSP.

The designated QSP is: To Be Determined

The designated QSP can be contacted at: To Be Determined

Prior to project startup, all designated onsite representatives will participate in a pre-project
stormwater training workshop. The workshop will cover basic stormwater information, the
requirements of the General Permit, and the SWPPP. Specifically, the workshop will focus
on implementation, inspection, and maintenance of stormwater controls.

 Contractors are responsible for familiarizing their personnel with the information
contained in the SWPPP. Contractors will be informed of this obligation.

 All new employees will be trained by staff familiar with these topics.

 Contractors are responsible for familiarizing subcontractors with information contained
in the SWPPP.

Ongoing, formal training sessions will be selected from one of the following organizations:

 California Regional Water Quality Control Board

 International Erosion Control Association

 EPA

 Recognized municipal stakeholder organizations throughout California

 Professional organizations and societies in building and construction

Documentation of all training for persons responsible for implementing the requirements of
the General Permit will be provided in the Annual Reports. Informal training will include
tailgate site briefings to be conducted bi-weekly and will address proper installation
methods and maintenance for the following topics:

 Erosion control BMPs

 Sediment control BMPs

 Tracking control BMPs

 Wind erosion control BMPs

 Non-stormwater BMPs

 Waste management and materials pollution control BMPs

 Emergency procedures specific to the construction site stormwater management

 The training log showing formal and informal training of various Contractor personnel
is shown in Attachment I.
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5.11 List of Subcontractors

Contractors and subcontractors will be notified of the requirements for stormwater
management measures during the project. A list of contractors, subcontractors, and
individuals who will be directed by the QSP will be maintained and included in the SWPPP.
This list shall include telephone numbers and work addresses. Each subcontractor’s specific
areas of responsibility and emergency contact numbers shall be included. The list will be
updated as needed. The subcontractor notification letter and log is included in Attachment J.

5.12 Other Plans/Permits

Attachment K includes copies of the following local, state, and federal plans and permits:

 State Water Resources Control Board Order No. 2009-0009-DWQ National Pollutant
Discharge Elimination System General Permit No. CAS000002 Waste Discharge
Requirements for Discharges of Stormwater Runoff Associated with Construction and
Land Disturbance Activities regulates discharges of pollutants in stormwater associated
with construction activity to waters of the United States from construction sites that
disturb one or more acres of land surface.

 Other plans and permits will be included as applicable.
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SECTION 6

Monitoring Program and Reports

6.1 Site Inspections

All inspection, maintenance repair, and sampling activities at the project location shall be
performed or supervised by a QSP. The QSP may delegate any or all of these activities to an
employee appropriately trained to do the task(s).

The QSP or designated representative will perform inspections and observations weekly, prior
to a forecast storm, after a rain event that causes runoff from the construction site, at 24-hour
intervals during extended rain events, and as specified in the contract documents. SWPPP
inspections may be conducted in conjunction with other facility inspections. For instance, if a
regulated amount of petroleum materials is onsite and there is a Spill Prevention, Control, and
Countermeasures Plan (SPCC), the SWPPP inspections may be conducted in conjunction with
SPCC inspections.

The goals of these inspections are (1) to identify areas contributing to a stormwater
discharge; (2) to evaluate whether measures to reduce pollutant loadings identified in the
SWPPP are adequate, properly installed, and functioning in accordance with the terms of
the General Permit; and (3) to determine whether additional control practices or corrective
maintenance activities are needed.

Upon identifying failures or other shortcomings, repairs or design changes to BMPs will be
started within 72 hours of identification and completed as soon as possible as directed by
the QSP.

The results of inspections and assessments will be documented. Copies of the completed
inspection checklists will be maintained with the SWPPP; a copy will be provided to the
Project Manager within 24 hours of the inspection. Site inspections conducted for monitoring
purposes will be performed using the inspection checklist shown in Attachment L.

6.2 Rain Event Action Plan

A QSP will develop a Rain Event Action Plan (REAP) 48 hours prior to any likely
precipitation event. A likely precipitation event is any weather pattern that is forecast to
have a 50 percent or greater probability of producing precipitation in the project area. The
QSP will obtain a printed copy of precipitation forecast information from the National
Weather Service Forecast Office (e.g., by entering the zip code of the project’s location at
http://www.srh.noaa.gov/forecast). The REAP will be available onsite and will be
implemented no later than 24 hours prior to the likely precipitation event. Copies of the
REAP will be maintained with the SWPPP.

A REAP will be developed for all phases of construction (i.e., Grading and Land
Development, Streets and Utilities, Vertical Construction, Final Landscaping, and Site
Stabilization) and areas of inactive construction.
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The REAP will include, at a minimum, the following site information:

 Site address

 Calculated risk level (2 or 3)

 Site stormwater manager information including the name, company, and 24-hour
emergency telephone number

 Erosion and sediment control provider information including the name, company, and
24-hour emergency telephone number

 Stormwater sampling agent information including the name, company, and 24-hour
emergency telephone number

In addition, the REAP at a minimum will include the following project phase information:

 Activities associated with each construction phase

 Trades active on the construction site during each construction phase

 Trade contractor information

 Suggested actions for each project phase

At a minimum, the REAP addressing inactive construction will include:

 Site address

 Calculated risk level (2 or 3)

 Site stormwater manager information including the name, company, and 24-hour
emergency telephone number

 Erosion and sediment control provider information including the name, company, and
24-hour emergency telephone number

 Stormwater sampling agent information including the name, company, and 24-hour
emergency telephone number

 Trades active on site during inactive construction

 Trade contractor information

 Suggested actions for inactive construction sites
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SECTION 7

Construction Site Monitoring Program

The Construction Site Monitoring Program (CSMP) was developed and implemented to
address the following objectives:

1. To demonstrate that the site is in compliance with the Discharge Prohibitions and
applicable Numeric Action Levels (NALs)/Numeric Effluent Limitations (NELs) of this
General Permit.

2. To determine whether non-visible pollutants are present at the construction site and are
causing or contributing to exceedances of water quality objectives.

3. To determine whether immediate corrective actions, additional BMP implementation, or
SWPPP revisions are necessary to reduce pollutants in stormwater discharges and
authorized non-stormwater discharges.

4. To determine whether BMPs included in the SWPPP/REAP are effective in preventing
or reducing pollutants in stormwater discharges and authorized non-stormwater
discharges.

The CSMP will be developed prior to the commencement of construction activities and will
be revised as necessary to reflect project revisions.

7.1 Visual Monitoring

1. Stormwater discharges at all discharge locations will be visually observed (inspected)
within two business days (48 hours) after each qualifying rain event.

2. The discharge of stored or contained stormwater that is derived from and discharged
subsequent to a qualifying rain event producing precipitation of 1/2 inch or more at the
time of discharge will be visually observed (inspected). Stored or contained stormwater
that will likely discharge after operating hours as a result of anticipated precipitation
shall be observed prior to the discharge during operating hours.

3. Visual observations (inspections) will be conducted during business hours only.

4. The time, date, and rain gauge reading of all qualifying rain events will be recorded.

5. Within 2 business days (48 hours) prior to each qualifying rain event, the QSP or
designated representative will visually observe (inspect) for the presence or absence of
floating and suspended materials, a sheen on the surface, discolorations, turbidity,
odors, and source(s) of any observed pollutants:

5.1. Visually observe (inspect) all stormwater drainage areas to identify any spills, leaks,
or uncontrolled pollutant sources. If needed, appropriate corrective actions will be
implemented.
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5.2. Check all BMPs to identify whether they have been properly implemented in
accordance with the SWPPP/REAP. If needed, appropriate corrective actions will
be implemented.

5.3. Inspect any stormwater storage and containment areas to detect leaks and ensure
maintenance of adequate freeboard.

6. Within two business days (48 hours) after each qualifying rain event, a post-rain-event
visual observation (inspection) will be conducted (1) to identify whether BMPs were
effective, adequately designed, and implemented; and (2) to identify additional BMPs
and revise the SWPPP accordingly.

Records of all visual observations (inspections), personnel performing the observations,
visual observation procedures, observation dates, weather conditions, locations observed,
and corrective actions taken in response to the observations will be maintained onsite.

7.2 Water Quality Sampling and Analysis

At a minimum, 3 stormwater grab samples will be collected per day of the qualifying event.
The grab samples will be collected of stored or contained stormwater discharges subsequent
to a qualifying rain event (producing precipitation of 1/2 inch or more at the time of
discharge) and will be representative of the flow and characteristics of the discharge.

Effluent samples will be analyzed for pH, turbidity, and any additional parameters
requested by the RWQCB.

Samples will not be collected and visual observations (inspections) will not be conducted
during dangerous weather conditions such as flooding and electrical storms or outside of
scheduled site business hours. Explanations of why sampling or observations were not
conducted will be documented in the SWPPP and in the Annual Report.

7.2.1 Effluent Sampling Locations

Sampling and analysis of stormwater discharges will be conducted to characterize
discharges associated with construction activity from the entire project disturbed area.

 Effluent samples will be collected at all discharge points where stormwater is discharged
offsite. The Final SWPPP will include a map identifying all sampling locations.

 The stormwater discharge collected and observed will represent the effluent in each
drainage area based on visual observation of the water and upstream conditions.

 Site run-on from surrounding areas will be monitored and reported if there is reason to
believe run-on may contribute to an exceedance of NALs.

7.2.2 Collection and Handling Instructions

Analytical test methods will be in accordance with the information outlined in Table 11.
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TABLE 11
Test Methods, Detection Limits, Reporting Units, and Applicable NALs

Parameter
Test

Method/Protocol Discharge Type

Minimum
Detection

Limit
Reporting

Units
Numeric Action

Level

pH Field test with
calibrated portable
instrument

Risk Level 2
Discharges

0.2 pH units lower NAL = 6.5

upper NAL = 8.5

Turbidity EPA 0180.1 and/or
field test with
calibrated portable
instrument

Risk Level 2
Discharges other
than ATS

1 NTU 250 NTU

For ATS Discharges 1 NTU N/A

Note:

NTU = Nephelometric Turbidity Unit

Immediately following collection, sample bottles for laboratory analytical testing will be
capped, labeled, and documented on a chain-of-custody form provided by the analytical
laboratory; sealed in a re-sealable storage bag; placed in an ice-chilled cooler, as close to 4°C
as practicable; and delivered within 48 hours to the California-certified laboratory (unless
otherwise required by the laboratory). Only the sample containers provided by the
laboratory to collect and store samples will be used. Refer to Attachment M for an example
chain-of-custody form used when handling and shipping samples.

Operable backup portable instruments for field tests will be available onsite.

All personnel designated to collect, maintain, and ship samples will be trained in
accordance with the Surface Water Ambient Monitoring Program’s 2008 Quality Assurance
Program Plan:
(http://www.waterboards.ca.gov/water_issues/programs/swamp/docs/qapp/swamp_q
app_master090108a.pdf).

7.2.3 Monitoring Methods
All sampling and sample preservation will be in accordance with the current edition of
“Standard Methods for the Examination of Water and Wastewater” (American Public
Health Association). All monitoring instruments and equipment (including a discharger’s
own field instruments for measuring pH and turbidity) will be calibrated and maintained in
accordance with manufacturers’ specifications to ensure accurate measurements.

All laboratory analyses will be conducted according to test procedures under 40 CFR
Part 136, unless other test procedures have been specified in this General Permit or by the
Regional Water Board. With the exception of in-field analysis of turbidity and pH, all
analyses will be sent to and conducted at a laboratory certified for such analyses by the State
Department of Health Services.

7.2.4 Analytical Methods
Refer to Table 11 for test methods, detection limits, and reporting units.
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pH analysis shall be performed onsite with a calibrated pH meter or a pH test kit. pH
monitoring results will be documented on paper and maintained with the SWPPP.
Turbidity analysis will be performed onsite using a calibrated turbidity meter. The results
will be recorded in the site log book in Nephelometric Turbidity Units (NTUs) and
maintained with the SWPPP.

7.3 Non-Stormwater Discharge Monitoring

7.3.1 Visual Monitoring
The following visual monitoring actions will be performed:

 Each drainage area will be visually observed for the presence of (or indications of
earlier) unauthorized and authorized non-stormwater discharges and their sources.

 One visual observation (inspection) will be conducted quarterly in each of the following
periods: January–March, April–June, July–September, and October–December. Visual
observation (inspection) will be conducted only during daylight hours (sunrise to
sunset).

 Visual observation (inspection) will document the presence or evidence of any non-
stormwater discharge (authorized or unauthorized), pollutant characteristics (floating
and suspended material, sheen, discoloration, turbidity, odor, etc.), and source.

 Onsite records will be maintained of the personnel performing the visual observations
(inspections), the dates and approximate time each drainage area and non-stormwater
discharge was observed, and the response taken to eliminate unauthorized
non-stormwater discharges and to reduce or prevent pollutants from contacting
non-stormwater discharges.

7.3.2 Effluent Sampling Locations
These effluent sampling procedures will be followed:

 Effluent at all discharge points where non-stormwater and/or authorized non-
stormwater is discharged offsite will be sampled.

 All non-stormwater sample analyses will be sent to a laboratory certified for such
analyses by the State Department of Health Services.

 Run-on from surrounding areas will be monitored and reported if there is reason to
believe run-on may contribute to an exceedance of NALs.

7.4 NAL Exceedance Report

The project site is subject to a storm event average pH NAL of 6.5–8.5 and a storm event
average turbidity NAL of 250 NTU.

Whenever the results from a storm event daily average indicate that the discharge is below
the lower NAL for pH, exceeds the upper NAL for pH, or exceeds the turbidity NAL, the
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construction site and run-on will be evaluated to determine whether pollutant source(s)
associated with the site’s construction activity may have caused or contributed to the NAL
exceedance. Corrective actions will be implemented immediately, if they are needed.

The site evaluation shall be documented in the SWPPP and specifically address whether the
source(s) of the pollutants causing the exceedance of the NAL are related to the construction
activities and whether additional BMPs are required:

 To meet BAT/BCT requirements

 To reduce or prevent pollutants in stormwater discharges from causing exceedances of
receiving water objectives

 To determine what corrective action(s) were taken or will be taken along with a
description of the schedule for completion

The site evaluation shall be documented in the SWPPP and specifically address whether the
source(s) of the pollutants causing the exceedance of the NAL are related to the run-on
associated with the construction site location and whether additional BMPs measures are
required:

 To meet BAT/BCT requirements

 To reduce or prevent pollutants in stormwater discharges from causing exceedances of
receiving water objectives

 To determine what corrective action(s) were taken or will be taken along with a
description of the schedule for completion

The SWPPP will be revised accordingly to either prevent pollutants and authorized
non-stormwater discharges from contaminating stormwater or to substantially reduce the
pollutants to levels consistently below the NALs.

In the event that any effluent sample exceeds an applicable NAL, all storm event sampling
results shall be submitted electronically to the SWRCB SMARTS system no later than
10 days after the conclusion of the storm event.

If the RWQCB requests a NAL Exceedance Report, the following shall occur:

 Each NAL Exceedance Report will be certified in accordance with the Special Provisions
for Construction Activity.

 An electronic or paper copy of each NAL Exceedance Report will be retained for a
minimum of three years after the date the annual report is filed.

 The NAL Exceedance Report will include:

 The analytical method(s), method reporting unit(s), and method detection limit(s) of
each analytical parameter (analytical results that are less than the method detection
limit shall be reported as “less than the method detection limit”).

 The date, place, time of sampling, visual observation (inspection), and/or
measurements, including precipitation.
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 A description of the current BMPs associated with the effluent sample that exceeded
the NAL and the proposed corrective actions taken.

7.5 Notice of Non-Compliance
If a discharge occurs or if the project receives a written notice of non-compliance, TID or
their designated Contractor will immediately notify the Project Manager and file a written
report to the RWQCB within 30 days of identification of non-compliance. Corrective
measures will be implemented immediately following the discharge, notice, or order. A
sample Notice of Non-Compliance form is provided in Attachment N. Discharges will be
documented on a Discharge Reporting Log using the example form in Attachment O.

The report will contain the following items:

 The date, time, location, nature of operation, and type of unauthorized discharge,
including the cause or nature of the notice or order

 The BMPs deployed before the discharge event or prior to receiving the notice or order

 The date of deployment and type of BMPs deployed after the discharge event or after
receiving the notice or order, including additional measures installed or planned to
reduce or prevent re-occurrence

 An implementation and maintenance schedule for any affected BMPs

7.6 Record Keeping2 and Reports

Records of all stormwater monitoring information and copies of all reports (including
Annual Reports) will be retained for a period of at least three years. All records will be
maintained onsite while construction is ongoing. These records include the following:

 The date, place, time of facility inspections, sampling, visual observation (inspection),
and/or measurements, including precipitation

 The individual(s) who performed the facility inspections, sampling, visual observation
(inspections), and or measurements

 The date and approximate time of analyses

 The individual(s) who performed the analyses

 A summary of all analytical results from the last three years, the method detection limits
and reporting units, the analytical techniques or methods used, and the chain-of-custody
forms

 Rain gauge readings from site inspections

 Quality assurance/quality control records and results

 Non-stormwater discharge inspections and visual observations (inspections) and
stormwater discharge visual observation records
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 The records of any corrective actions and follow-up activities that resulted from
analytical results, visual observations (inspections), or inspections

 Visual observation and sample collection exception records

7.7 Sampling and Analysis Plan for Sediment

This project does not have the potential to discharge directly to a water body listed as
impaired due to sedimentation/siltation or turbidity pursuant to Clean Water Act,
Section 303(d); therefore, a Sampling and Analysis Plan for sedimentation is not required.
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SECTION 8

Sampling and Analysis Plan for
Non-visible Pollutants

This section describes the sampling and analysis strategy and schedule for monitoring
non-visible pollutants in stormwater discharges from the project site and offsite activities
directly related to the project.

8.1 Monitoring Activities

The following construction materials, wastes, or activities are potential sources of
non-visible pollutants to stormwater discharges from a project. Identification, storage, use,
and operational locations of potential sources of non-visible pollutants at this project site
will be updated, identified on site maps, and incorporated into the Final SWPPP by TID or
their designated Contractor:

 Vehicle batteries

 Concrete curing

 Sealants

 Adhesives

 Cleaning products

 Solvents; thinners

 Fertilizers; herbicides

 Dust palliatives

 Soil binders

 Painting products

 Line flushing products

 Masonry products

No soil amendments are anticipated to be used on the project sites that have the potential to
change the chemical properties, engineering properties, or erosion resistance of the soil.

Stormwater run-on to this site does not have the potential to contribute non-visible
pollutants to stormwater discharges from the project.

Sampling for non-visible pollutants will be conducted when (1) a breach, leakage,
malfunction, or spill is observed; (2) the leak or spill has not been cleaned up prior to the
rain event; and (3) the potential exists for discharge of non-visible pollutants to surface
waters or drainage system.
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8.2 Monitoring Strategy

8.2.1 Sampling Schedule
Samples for the applicable non-visible pollutant(s) and a sufficiently large uncontaminated
background sample will be collected during the first two hours of discharge from rain
events that result in a sufficient discharge for sample collection. Samples will be collected
during daylight hours (sunrise to sunset) and will be collected regardless of the time of year,
status of the construction site, or day of the week.

In conformance with the EPA definition, a minimum of 72 hours of dry weather will be used
to distinguish between separate rain events. Collection of discharge samples for non-visible
pollutant monitoring will be triggered when any of the following conditions are observed
during inspections conducted before or during rain events:

 Materials or wastes containing potential non-visible pollutants are not stored under
watertight conditions. Watertight conditions are defined as (1) storage in a watertight
container, (2) storage under a watertight roof or within a building, or (3) storage
protected by temporary cover and containment that prevents stormwater contact and
runoff from the storage area.

 Materials or wastes containing potential non-visible pollutants are stored under
watertight conditions, but (1) a breach, malfunction, leakage, or spill is observed, (2) the
leak or spill is not cleaned up prior to the rain event, and (3) there is the potential for
discharge of non-visible pollutants to surface waters or a storm sewer system.

 An operational activity with the potential to contribute non-visible pollutants (1) was
occurring during or within 24 hours prior to the rain event, (2) applicable BMPs were
observed to be breached, malfunction, or be improperly implemented, and (3) there is
the potential for discharge of non-visible pollutants to surface waters.

 Soil amendments that have the potential to change the chemical properties, engineering
properties, or erosion resistance of the soil have been applied, and there is the potential
for discharge of non-visible pollutants to surface waters.

 Stormwater runoff from an area contaminated by historical usage of the site has been
observed to combine with stormwater runoff from the site; the potential exists for
discharge of non-visible pollutants to surface waters or to a storm sewer system.

8.2.2 Sampling Locations

Sampling locations will be based on proximity to planned non-visible pollutant storage,
occurrence, or use; accessibility for sampling; personnel safety; and other factors in
accordance with the applicable requirements in the General Permit. Sampling locations will
be chosen by TID or their designated Contractor as appropriate to discharges and are shown
on the WPCDs in the Final SWPPP Attachment A.

 [TBD] sampling locations have been identified for the collection of runoff samples that
drain areas where soil amendments that have the potential to change the chemical
properties, engineering properties, or erosion resistance of the soil will be applied.
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 If applicable: Sample location number(s) are located

 [TBD] sampling locations have been identified for the collection of runoff samples that
drain areas contaminated by historical usage of the site.

 If applicable: Sample location number(s) are located

 [TBD] sampling locations have been identified for the collection of samples of run-on to
the project site with the potential to combine with discharges being sampled for
non-visible pollutants. These samples are intended to identify sources of potential
non-visible pollutants that originate at the project site.

 If applicable: Sample location number(s) are located

 [TBD] A location has been identified for the collection of an uncontaminated runoff
sample as a background sample for comparison with the samples being analyzed for
non-visible pollutants. This location was selected so the sample will not have come in
contact with (1) operational or storage areas associated with the materials, wastes, and
activities identified in Section 500.3.1; (2) potential non-visible pollutants resulting from
historical use of the site as identified in Section 500.3.3; (3) areas in which soil
amendments that have the potential to change the chemical properties, engineering
properties, or erosion resistance of the soil have been applied; or (4) disturbed soils
areas.

 If applicable: Sample location number(s) are located

Sampling locations will be selected using the same rationale as that used to identify planned
locations if an operational activity or stormwater inspection conducted 24 hours prior to or
during a rain event identifies the presence of a material storage, waste storage, or operations
area with spills or the potential for the discharge of non-visible pollutants to surface waters
that was an unplanned location and has not been identified on the WPCDs.

8.3 Monitoring Preparation

Samples on the project site will be collected by the following Contractor sampling
personnel:

Name/Telephone Number: TBD

An adequate stock of monitoring supplies and equipment for monitoring non-visible
pollutants will be available on the project site prior to a sampling event. Monitoring
supplies and equipment will be stored in a cool-temperature environment away from rain
or direct sunlight. Sampling personnel will be available to collect samples in accordance
with the sampling schedule.

Supplies maintained at the project site will include surgical gloves, sample collection
equipment, coolers, appropriate number and volume of sample bottles, identification labels,
re-sealable storage bags, paper towels, personal rain gear, ice, Sampling Activity Log forms,
and chain-of-custody forms. TID or their designated Contractor will obtain and maintain the
field-testing instruments for analyzing samples in the field by sampling personnel.
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Safety practices for sample collection will be in accordance with TID or their designated
Contractor’s Health and Safety Plan.

The QSP will contact sampling personnel 24 hours prior to a predicted rain event and if one
of the triggering conditions is identified during an inspection before, during, or after a storm
event. This will ensure availability of adequate sample collection personnel, supplies, and
field test equipment for monitoring non-visible pollutants. It will also ensure sample
collection on the project site in accordance with the sampling schedule.

8.4 Analytical Constituents

8.4.1 Identification of Non-Visible Pollutants

Table 12 lists specific sources and types of potential non-visible pollutants anticipated to be
on the project site as well as the applicable water quality indicator constituent(s) for that
pollutant. This table will be updated as appropriate and will be shown in the Final SWPPP.

TABLE 12
Potential Non-visible Pollutants and Water Quality Indicator Constituents

Pollutant Source Pollutant
Water Quality Indicator

Constituent

Batteries Acid, Lead pH. Lead, Sulfuric acid

Cleaners Acid, Phosphate, Solvents pH, Phosphate, VOC, SVOC

Painting Products Paint strippers, Solvents, Thinners COD, VOC, SVOC

Thinners VOC, COD COD, VOC

Sealant Sealants COD

AC and PCC Curing compounds pH, Alkalinity, VOC, SVOC

Adhesives Adhesives COD, Phenols, SVOC

8.5 Sample Collection and Handling

8.5.1 Sample Collection Procedures
Samples of discharge will be collected at the designated sampling locations for observed
breaches, malfunctions, leakages, spills, operational areas, soil amendment application areas,
and/or historical site usage areas that triggered the sampling event.

Grab samples will be collected and preserved in accordance with the methods identified in
Table 13. Only personnel trained in proper water quality sampling will collect samples.

Samples will be collected by placing a separate lab-provided sample container directly into
a stream of water downgradient and near the potential non-visible pollutant discharge
location. This separate lab-provided sample container will be used to collect water, which
will be transferred to sample bottles for laboratory analysis. The upgradient and



SECTION 8: SAMPLING AND ANALYSIS PLAN FOR NON-VISIBLE POLLUTANTS

SAC/383194/093010002 (ALMOND 2 SWPPP.DOCX) 8-5
EOD102809103414SAC

uncontaminated background samples will be collected before collecting the downgradient
sample to minimize cross-contamination. Sampling personnel will collect the water
upgradient of where they are standing. Once the separate lab-provided sample container is
filled, the water sample will be poured directly into sample bottles provided by the
laboratory for the analyte(s) being monitored.

TABLE 13
Sample Collection, Preservation, and Analysis for Monitoring Non-visible Pollutants

Constituent
Analytical

Method

Minimum
Sample
Volume

Sample
Bottle

Sample
Preservation

Reporting
Limit

Maximum
Holding

Time
VOCs-solvents EPA 8260B 3 × 40 mL VOA-glass Store at 4˚ C, 

HCl to pH<2
1 μg/L 14 days 

SVOCs EPA 8270C 1 × 1 L Glass-amber Store at 4˚ C 10 μg/L 7 days 

Pesticides

Herbicides

EPA 8081A

EPA 8151A

1 × 1 L

1 × 1 L

Glass-amber

Glass-amber

Store at 4˚ C 

Store at 4˚ C 

0.1 μg/L 

Check lab

7 days

7 days

COD EPA 410.4 1 × 250 mL Glass-amber Store at 4˚ C, 
H2SO4 to pH<2

5 mg/L 28 days

TDS EPA 160.1
(TDS)

1 × 100 mL Polypropylene None ppm Immediate

pH EPA 150.1 1 × 100 mL Polypropylene None Unitless Immediate

Alkalinity SM 2320B 1 × 250 mL Polypropylene Store at 4˚ C 1 mg/L 14 days 

Nitrate EPA 353.2 1 × 125 mL Polypropylene Store at 4˚ C, 
H2SO4 to pH<2

Check lab 28 days

Phosphate EPA 365.3 1 × 125 mL Polypropylene Store at 4˚ C Check lab 28 days 

Organic nitrogen TKN – NH3 1 × 1 L Glass-amber Store at 4˚ C, 
H2SO4 to pH<2

Check lab 28 days

TOC EPA 415.1 1 × 250 mL Glass Store at 4˚ C, 
H2SO4 to pH<2

Check lab 28 days

Potassium EPA 200.7 1 × 250 mL Polypropylene Store at 4˚ C, 
HNO3 to pH<2

0.1 mg/L 6 months

Phenols EPA 8270C 1 × 1 L Glass-amber Store at 4˚ C Check lab 7 days

Metals (Al, Sb, As,
Ba, Be, Cd, Ca, Cr,
Co, Cu, Fe, Pb, Mg,
Mn, Mo, Ni, Se, Na,
Th, Va, Zn)

EPA 6010B/
7470A

1 × 250 mL Polypropylene Store at 4˚ C, 
HNO3 to pH<2

0.1 mg/L 6 months

Metals (chromium VI) EPA 7199 1 × 500 mL Polypropylene Store at 4˚ C 1 μg/L 24 hours 

Notes:

°C = degree(s) Celsius
µg/L = microgram(s) per Liter
COD = chemical oxygen demand
DO = dissolved oxygen
EPA = Environmental Protection Agency
HCl = hydrogen chloride
H2SO4 = hydrogen sulfide
HNO3 = nitric acid
L = liter

mg/L = milligrams per liter
mL = milliliter(s)
ppm = parts per million
PCB = polychlorinated biphenyl
SVOC = semi-volatile organic compound
TDS = total dissolved solids
VOA = volatile organic analysis
VOC = volatile organic compound
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To maintain sample integrity and prevent cross-contamination, sampling collection
personnel will:

 Wear a clean pair of surgical gloves before collecting and handling each sample at each
location.

 Prevent the inside of the sample bottle from contacting any material other than the water
sample.

 Discard sample bottles or sample lids that have been dropped onto the ground prior to
sample collection.

 Prevent the cooler lid from remaining open for an extended time once samples are
placed inside.

 Avoid sampling near a running vehicle where exhaust fumes may affect the sample.

 Avoid touching the exposed end of a sampling tube, if applicable.

 Prevent rainwater from rain gear or other surfaces dripping into sample bottles.

 Avoid eating, smoking, or drinking during sample collection.

 Avoid sneezing or coughing in the direction of an open sample bottle.

 Minimize the exposure of the samples to direct sunlight, as sunlight may cause
biochemical transformation of the sample.

 Decontaminate sampling equipment before sample collection using a TSP-soapy water
wash, distilled water rinse, and final rinse with distilled water.

 Dispose of decontamination water/soaps appropriately; for example, avoid discharge to
the receiving water.

8.5.2 Sample Handling Procedures
Immediately following collection, sample bottles for laboratory analytical testing will be
capped, labeled, and documented on a chain-of-custody form provided by the analytical
laboratory; sealed in a re-sealable storage bag; placed in an ice-chilled cooler as close to 4°C as
practicable; and delivered within 24 hours to the California-certified laboratory:

Laboratory Name: TBD
Address: TBD
Telephone Number: TBD
Point of Contact: TBD

Immediately following collection, samples for field analysis will be tested in accordance
with the field instrument manufacturer’s instructions; results will be recorded on the
Sampling Activity Log (Attachment P).
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8.6 Sample Documentation Procedures

Original data documented on sample bottle identification labels, chain-of-custody forms,
Sampling Activity Logs, and Inspection Checklists will be recorded using waterproof ink.
These will be considered accountable documents. If an error is made on an accountable
document, the individual will make corrections by lining through the error and entering the
correct information. The erroneous information will not be obliterated. Corrections will be
initialed and dated.

Sampling and field analysis activities will be documented using the following:

 Sample Bottle Identification Labels: Sampling personnel will attach an identification
label to each sample bottle. At a minimum, the following information will be recorded
on the label:

 Project name

 Project number

 Unique sample identification number and location:

 [Project Number]-[Six digit sample collection date]-
[Location](Example: 0G5304-081801-Inlet472)

 Quality assurance/quality control (QA/QC) samples will be identified similarly
using a unique sample number or designation (Example: 0G5304-081801-DUP1)

 Collection date/time (no time applied to QA/QC samples)

 Analysis constituent

 Sampling Activity Logs: A log of sampling events will identify:

 Sampling date

 Separate times for collected samples and QA/QC samples recorded to the nearest
minute

 Unique sample identification number and location

 Analysis constituent

 Names of sampling personnel

 Weather conditions (including precipitation amount)

 Field analysis results

 Other pertinent data

 Chain-of-custody Forms: Samples to be analyzed by a laboratory will be accompanied
by a contaminant of concern (COC) form provided by the laboratory. Only the sample
collectors will sign the COC form over to the lab. COC procedures will be strictly
adhered to for QA/QC purposes.
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 Stormwater Quality Construction Inspection Checklists: When applicable, TID or their
designated Contractor’s stormwater inspector will document on the checklist that
samples for non-visible pollutants were taken during a rain event.

8.7 Sample Analysis

Samples will be analyzed for the applicable constituents using the analytical methods identified
in Table 13. For samples collected for field analysis, the collection, analysis, and equipment
calibration will be in accordance with the field instrument manufacturer’s specifications.

8.8 Quality Assurance/Quality Control

For an initial verification of laboratory or field analysis, duplicate samples will be collected
at a rate of 10 percent or 1 duplicate per sampling event. The duplicate sample will be
collected, handled, and analyzed using the same protocols as primary samples. A duplicate
sample will be collected at each location immediately after the primary sample has been
collected. Duplicates will be collected where contamination is likely and not on the
background sample. Duplicate samples will not influence evaluations or conclusions;
however, they will be used as a check on laboratory quality assurance.

8.9 Data Management and Reporting

A copy of water quality analytical results and QA/QC data will be submitted to the Project
Manager and TID within 5 days of sampling for field analyses and within 30 days for
laboratory analyses.

Lab reports and chain-of-custody will be reviewed for consistency in lab methods, sample
identifications, dates, and times for both primary samples and QA/QC samples. Data,
including chain-of-custody forms and Sampling Activity Logs, shall be kept with the
SWPPP.

8.10 Data Evaluation

An evaluation of the water quality sample analytical results, including figures with sample
locations, the water quality analytical results, and the QA/QC data, will be included in the
onsite SWPPP.

Should the runoff/downgradient sample show an increased level of the tested analyte
relative to the background sample, the BMPs, site conditions, and surrounding influences
will be assessed to determine the probable cause for the increase. As determined by the site
and data evaluation, appropriate BMPs will be repaired or modified to mitigate discharges
of non-visual pollutant concentrations. Any revisions to the BMPs will be recorded as an
amendment to the SWPPP.



SECTION 8: SAMPLING AND ANALYSIS PLAN FOR NON-VISIBLE POLLUTANTS

SAC/383194/093010002 (ALMOND 2 SWPPP.DOCX) 8-9
EOD102809103414SAC

8.11 Change of Conditions

Whenever SWPPP monitoring indicates a change in site conditions that might affect the
appropriateness of sampling locations or might introduce additional non-visible pollutants
of concern, testing protocols will be revised accordingly. All such revisions will be recorded
as amendments to the SWPPP.
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FIGURE 1
LOCATION MAP
ALMOND 2 POWER PLANT
CERES, CALIFORNIA
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FIGURE 2
ARCHITECTURAL RENDERING
ALMOND 2 POWER PLANT
CERES, CALIFORNIA
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FIGURE 3
GENERAL ARRANGEMENT
ALMOND 2 POWER PLANT
CERES, CALIFORNIA

Source: CH2M HILL, Drawing G-XX-PL-1-A-003, Revision F

Notes:
“Shaded” facilities indicate the existing Almond Power Plant
 Dark lines indicate the proposed A2PP

EXISTING ALMOND 
POWER PLANT
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FIGURE 4
SURFACE WATER RESOURCES
ALMOND 2 POWER PLANT
CERES, CALIFORNIA

Notes:
1. The Department of Water Resources,
     Groundwater Basin Map, 2004
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FIGURE 5
EXISTING SITE PRE-CONSTRUCTION
TOPOGRAPHY AND DRAINAGE
ALMOND 2 POWER PLANT
CERES, CALIFORNIA



FIGURE 6
DRAINAGE PLAN
ALMOND 2 POWER PLANT
CERES, CALIFORNIA
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FIGURE 7A
SITE LOCATION
ALMOND 2 POWER PLANT
CERES, CALIFORNIA

Note:
The Grayson Substation is being developed 
 as a separate Project
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FIGURE 7B
PLANNED TRANSMISSION 
FACILITIES
ALMOND 2 POWER PLANT
CERES, CALIFORNIA

Note:
The Grayson Substation is being developed 
 as a separate Project
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FIGURE 7C
NEW A2PP 115kV 
TRANSMISSION LINE SEGMENTS
ALMOND 2 POWER PLANT
CERES, CALIFORNIA

Note:
The Grayson Substation is being developed 
 as a separate Project
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FIGURE 8A
GRADING AND DRAINAGE PLAN
ALMOND 2 POWER PLANT
CERES, CALIFORNIA
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FIGURE 8B
CIVIL AND DRAINAGE SECTIONS
ALMOND 2 POWER PLANT
CERES, CALIFORNIA
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FIGURE 8C
GRADING PLAN
ALMOND 2 POWER PLANT
CERES, CALIFORNIA
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Attachment C
Calculations for Soil Loss Estimates



 

APPENDIX 5.11A 

Soil Loss Estimates Calculations 



Table 5.11-3.  Estimate of Soil Loss by Water Erosion Using Revised Universal Soil Loss Equation (RUSLE2)

Feature (acreage)2 Activity
Duration 
(months)

Soil Loss 
(tons) without 

BMPs
Soil Loss (tons) 

with BMPs
Soil Loss (tons/yr) 

No Project
Project Site (4.60 acres) Grading 2 0.84 0.0010 0.0078

Construction 12 0.22 0.0061 -
Laydown Area (1.90 acres) Grading 1 0.29 0.0017 0.0044
(0.95 acres exposed; 0.95 paved 
or gravelled) Construction 12 0.76 0.021 -
Transmission Lines

Grading 2 0.0016 0.0045 0.0000

Construction 4 0.33 0.0090 -
Grading 2 0.0023 0.0065 0.0000

Construction 4 0.47 0.013 -

Grading 0 0.0000 0.0000 0.00000

Construction 0 0.000 0.0000 -
Natural Gas Lines

Grading 6 2.22 0.33 0.0075

Construction 6 11.74 0.33 -

Grading 6 2.77 0.41 0.0092
Construction 6 14.73 0.41 -

Project Soil Loss Estimates All activities listed abo 12 34.37 1.53 0.029

Notes:
1. Soil losses (tons/acre/year) are estimated using RUSLE2 software available online [http://fargo.nserl.purdue.edu/rusle2_dataweb/].  
     -The soil characteristics were estimated using RUSLE2 soil profiles corresponding to the mapped NRCS soil unit.
     -Soil loss (R-factors) were estimated using 2-year, 6-hour point precipitation frequency amount for the Almond Power Plant 2 project site
       found at [http://www.nws.noaa.gov/ohd/hdsc/noaaatlas2.htm].
     -Estimates of actual soil losses use the RUSLE2 soil loss times the duration and the affected area. The No Project Alternative estimate does not have 
       a specific duration so loss is given as tons/year.
2. Acreages assume 30 ft corridors for the transmission lines and 100 ft corridors for the natural gas pipeline construction.  Trenches for the natural gas pipeline 
      are assumed to be 4 ft wide.  The transmission line pole holes will each have a 4 ft by 4 ft excavation footprint.

Other Project Assumptions as follows:
-It is assumed that 100% of the Almond Power Plant 2 project site and laydown area will be exposed during grading, and approximately 10% of the site will be bare soil during construction.  
-It is assumed that grading the site will take 2 months and construction will take 12 months.
-It is assumed that grading for the laydown area will take 1 month and the area will be covered (gravelled or paved) immediately thereafter.
-It is assumed that soil loss will be negligible from the laydown area once it is covered.
-It is assumed that the natural gas pipeline will be installed within a 4 ft wide trench and a 100 ft construction corridor along existing roadways.
-It is assumed that the natural gas pipeline will take 6 months to construct and will take another 2 months before permanent cover is established.
-The overhead transmission lines will have poles outside of the project footprint.  Each pole will have a 4 ft by 4 ft footprint.  
-It is assumed that the grading/excavation for the transmission line poles will be completed within 2 months and the entire installation will be completed within 4 months.
-The water and sewer lines will be completed on-site, so no additional soil losses are estimated for them. 

RUSLE2 Assumptions as follows:
100-ft slope length.  Estimated soil unit slope is the midpoint of the minimum and maximum of the unit slope class. 
Construction soil losses assume the following inputs: Management - Bare ground; Contouring - None, rows up and down hill; 
   Diversion/terracing - None; Strips and Barriers - None.
Grading soil losses assume the following inputs: Management - Bare ground/rough surface; Contouring - None, rows up and down hill; 
   Diversion/terracing - None; Strips and Barriers - None.
Construction with BMP soil losses assume the following inputs: Management - Silt fence; Contouring - Perfect, no row grade; 
   Diversion/terracing - None; Strips and Barriers - 2 fences, 1 at end of RUSLE slope.
No Project soil losses assume the following inputs: Management - Dense grass, not harvested; Contouring - None, rows up and down hill;
   Diversion/terracing - None; Strips and Barriers - None.

Alternative B (33.82 acres for 
construction; 5.41 acres for 
trench)

Alternative A (27.60 acres for 
construction; 4.22 acres for 
trench)

Estimates Using Revised Universal Soil Loss Equation1

Corridor 1 (1.56 acres for 
construction; 0.0066 acre for pole 
footprints)
Corridor 2 (2.16 acres for 
construction; 0.0092 acre for pole 
footprints)

Corridor 3 (0.00 acre for 
construction; 0.00 acre for pole 
footprints) - Reconductoring only

4/8/2009



Soil Type Acreage

Site Slope Grading
Construction 

w/o BMPs
Construction 

with BMPs No Project
HdA 1.5 1.5 1.8 0.80 0.022 0.0023
HdpA 3.1 0.5 0.76 0.32 0.0091 0.0014

4.6 Subtotal 5.06 0.219 0.006 0.0078
Laydown Area
HdA 1.90 1.5 1.8 0.80 0.022 0.0023

0.95 Subtotal 3.42 0.76 0.021 0.0044
Transmission Lines
Corridor 1 (Circuit 1)
HdA 0.0042 1.5 1.8 0.80 0.022 0.0023
HdpA 0.0024 0.5 0.76 0.32 0.0091 0.0014

1.56 Subtotal 0.009 0.975 0.027 0.0000
Corridor 2 (Circuit 2)
HdA 0.0064 1.5 1.8 0.80 0.022 0.0023
HdpA 0.0023 0.5 0.76 0.32 0.0091 0.0014
DrA 0.0006 0.5 0.88 0.37 0.010 0.0016

2.16 Subtotal 0.014 1.415 0.039 0.00002

Corridor 3 (Reconductored Line) 
DrA NA 0.5 0.88 0.37 0.010 0.0016

HdA NA 1.5 1.8 0.80 0.022 0.0023

HdpA NA 0.5 0.76 0.32 0.0091 0.0014

HdsA NA 0.5 0.76 0.32 0.0091 0.0014

TuA NA 1.5 1.2 0.50 0.014 0.0014

Subtotal 0.000 0.000 0.000 0.000

Natural Gas Lines
Alternative A
DrA 0.81 0.5 0.88 0.37 0.01 0.0016

DwA 1.34 0.5 1.0 0.42 0.012 0.0018

FsA 0.09 0.5 1.0 0.42 0.012 0.0018

FtA 0.17 0.5 1.0 0.42 0.012 0.0019

FuA 0.17 0.5 1.0 0.42 0.012 0.0019

FwA 0.24 0.5 1.0 0.42 0.012 0.00185

HdA 0.45 1.5 1.8 0.80 0.022 0.0023

HdpA 0.12 0.5 0.76 0.32 0.0091 0.0014

HfA 0.50 0.5 0.59 0.24 0.0068 0.0010

HkbA 0.04 0.5 0.59 0.24 0.0068 0.0010

TrA 0.19 0.5 1.0 0.43 0.012 0.0018

TuA 0.14 1.5 1.2 0.50 0.014 0.0014

WaA 0.16 0.5 0.88 0.37 0.010 0.0016

55.20 Subtotal 4.43 23.48 0.66 0.0075

Alternative B
DeA 0.12 1.5 0.59 0.25 0.0072 0.001
DgA 0.12 1.5 0.59 0.25 0.0072 0.001
DrA 1.79 0.5 0.88 0.37 0.01 0.0016

DwA 0.59 0.5 1.0 0.42 0.012 0.0018

FtA 0.04 0.5 1.0 0.42 0.012 0.0019
FuA 0.39 0.5 1.0 0.42 0.012 0.0019
HdA 0.71 1.5 1.8 0.80 0.022 0.0023

HdpA 0.12 0.5 0.76 0.32 0.0091 0.0014

HfA 0.02 0.5 0.59 0.24 0.0068 0.0010
TuA 0.28 1.5 1.2 0.50 0.014 0.0014
WbA 1.13 0.5 0.88 0.37 0.01 0.0016

WdA 0.11 0.5 0.88 0.37 0.01 0.0016

67.64 Subtotal 5.54 29.47 0.81 0.0092

Assumptions:
Assumes slope is the mid-point of the slope class
100% of project site would be bare soil during grading.
100% of transmission pole holes and trench areas will be bare soil during grading/excavation.
Assumes 50% of transmission line and natural gas pipeline corridors are currently unprotected.
It is assumed that transmission line poles will be placed every 250 ft along the transmission corridor.
Transmission pole impact area assumes a 4 ft by 4 ft footprint times the number of poles.
Transmission line construction impacts based on a 100 ft corridor along entire length.  
The No Project soil loss assumes a 'dense grass, not harvested' management scenario.

Soil Loss Estimates Using RUSLE2 software (tons/ac/year)

4/30/2009



Project: TID Almond Power Plant 2 - Jenny Krenz input for areas on 02/25/09 - subject to revision

OBJECTID AREASYMBOL

Length 

(miles)

Length 

(feet) Acres Acreage_tot

Almond Power Plant 2 Site HdA 1.50 1.50 Acreage received from Mike Haskell (04/07/09).
HdpA 3.10 3.10 Acreage received from Mike Haskell (04/07/09).

Sum 4.60

0.15 Assumes only 10% of site is bare soil during construction

Laydown Area HdA 1.90 1.90 Acreage received from Mike Haskell (04/07/09).

Sum 0.95 Assumes 50% of site is bare soil during construction

DrA 1.67 8792 0.81 0.81 Assumes 4 foot wide trench; Miles received in e-mail from Mike Haskell (02/25/09).
DwA 2.77 14614 1.34 1.34 Assumes 4 foot wide trench; Miles received in e-mail from Mike Haskell (02/25/09).

FsA 0.18 937 0.09 0.09 Assumes 4 foot wide trench; Miles received in e-mail from Mike Haskell (02/25/09).

FtA 0.36 1899 0.17 0.17 Assumes 4 foot wide trench; Miles received in e-mail from Mike Haskell (02/25/09).
FuA 0.36 1885 0.17 0.17 Assumes 4 foot wide trench; Miles received in e-mail from Mike Haskell (02/25/09).
FwA 0.49 2578 0.24 0.24 Assumes 4 foot wide trench; Miles received in e-mail from Mike Haskell (02/25/09).

HdA 0.92 4855 0.45 0.45 Assumes 4 foot wide trench; Miles received in e-mail from Mike Haskell (02/25/09).

HdpA 0.26 1356 0.12 0.12 Assumes 4 foot wide trench; Miles received in e-mail from Mike Haskell (02/25/09).
HfA 1.03 5441 0.50 0.50 Assumes 4 foot wide trench; Miles received in e-mail from Mike Haskell (02/25/09).

HkbA 0.09 472 0.04 0.04 Assumes 4 foot wide trench; Miles received in e-mail from Mike Haskell (02/25/09).

TrA 0.39 2038 0.19 0.19 Assumes 4 foot wide trench; Miles received in e-mail from Mike Haskell (02/25/09).

TuA 0.28 1504 0.14 0.14 Assumes 4 foot wide trench; Miles received in e-mail from Mike Haskell (02/25/09).
WaA 0.33 1719 0.16 0.16 Assumes 4 foot wide trench; Miles received in e-mail from Mike Haskell (02/25/09).

9.11 4.42 Assumes 100% exposed during construction

DrA 1.67 8792 20.18 20.18 Assumes 100 foot wide construction corridor (S. Madams, 03/02/09); Miles received in e-mail from Mike Haskell (02/25/09).
DwA 2.77 14614 33.55 33.55 Assumes 100 foot wide construction corridor (S. Madams, 03/02/09); Miles received in e-mail from Mike Haskell (02/25/09).
FsA 0.18 937 2.15 2.15 Assumes 100 foot wide construction corridor (S. Madams, 03/02/09); Miles received in e-mail from Mike Haskell (02/25/09).

FtA 0.36 1899 4.36 4.36 Assumes 100 foot wide construction corridor (S. Madams, 03/02/09); Miles received in e-mail from Mike Haskell (02/25/09).

FuA 0.36 1885 4.33 4.33 Assumes 100 foot wide construction corridor (S. Madams, 03/02/09); Miles received in e-mail from Mike Haskell (02/25/09).
FwA 0.49 2578 5.92 5.92 Assumes 100 foot wide construction corridor (S. Madams, 03/02/09); Miles received in e-mail from Mike Haskell (02/25/09).
HdA 0.92 4855 11.15 11.15 Assumes 100 foot wide construction corridor (S. Madams, 03/02/09); Miles received in e-mail from Mike Haskell (02/25/09).

HdpA 0.26 1356 3.11 3.11 Assumes 100 foot wide construction corridor (S. Madams, 03/02/09); Miles received in e-mail from Mike Haskell (02/25/09).

HfA 1.03 5441 12.49 12.49 Assumes 100 foot wide construction corridor (S. Madams, 03/02/09); Miles received in e-mail from Mike Haskell (02/25/09).
HkbA 0.09 472 1.08 1.08 Assumes 100 foot wide construction corridor (S. Madams, 03/02/09); Miles received in e-mail from Mike Haskell (02/25/09).
TrA 0.39 2038 4.68 4.68 Assumes 100 foot wide construction corridor (S. Madams, 03/02/09); Miles received in e-mail from Mike Haskell (02/25/09).

TuA 0.28 1504 3.45 3.45 Assumes 100 foot wide construction corridor (S. Madams, 03/02/09); Miles received in e-mail from Mike Haskell (02/25/09).
WaA 0.33 1719 3.95 3.95 Assumes 100 foot wide construction corridor (S. Madams, 03/02/09); Miles received in e-mail from Mike Haskell (02/25/09).

9.11 Sum 110.40
55.20 Assumes only 50% of the corridor is exposed during construction.

DeA 0.25 1330 0.12 0.12 Assumes 4 foot wide trench; Miles received in e-mail from Mike Haskell (02/25/09).
DgA 0.24 1259 0.12 0.12 Assumes 4 foot wide trench; Miles received in e-mail from Mike Haskell (02/25/09).
DrA 3.69 19508 1.79 1.79 Assumes 4 foot wide trench; Miles received in e-mail from Mike Haskell (02/25/09).
DwA 1.22 6439 0.59 0.59 Assumes 4 foot wide trench; Miles received in e-mail from Mike Haskell (02/25/09).
FtA 0.08 397 0.04 0.04 Assumes 4 foot wide trench; Miles received in e-mail from Mike Haskell (02/25/09).
FuA 0.80 4232 0.39 0.39 Assumes 4 foot wide trench; Miles received in e-mail from Mike Haskell (02/25/09).
HdA 1.47 7753 0.71 0.71 Assumes 4 foot wide trench; Miles received in e-mail from Mike Haskell (02/25/09).
HdpA 0.25 1343 0.12 0.12 Assumes 4 foot wide trench; Miles received in e-mail from Mike Haskell (02/25/09).
HfA 0.04 214 0.02 0.02 Assumes 4 foot wide trench; Miles received in e-mail from Mike Haskell (02/25/09).
TuA 0.57 2998 0.28 0.28 Assumes 4 foot wide trench; Miles received in e-mail from Mike Haskell (02/25/09).
WbA 2.33 12303 1.13 1.13 Assumes 4 foot wide trench; Miles received in e-mail from Mike Haskell (02/25/09).
WdA 0.22 1149 0.11 0.11 Assumes 4 foot wide trench; Miles received in e-mail from Mike Haskell (02/25/09).

11.16 5.41 Assumes 100% exposed during construction

DeA 0.25 1330 3.05 3.05 Assumes 100 foot wide construction corridor (S. Madams, 03/02/09); Miles received in e-mail from Mike Haskell (02/25/09).
DgA 0.24 1259 2.89 2.89 Assumes 100 foot wide construction corridor (S. Madams, 03/02/09); Miles received in e-mail from Mike Haskell (02/25/09).
DrA 3.69 19508 44.78 44.78 Assumes 100 foot wide construction corridor (S. Madams, 03/02/09); Miles received in e-mail from Mike Haskell (02/25/09).
DwA 1.22 6439 14.78 14.78 Assumes 100 foot wide construction corridor (S. Madams, 03/02/09); Miles received in e-mail from Mike Haskell (02/25/09).
FtA 0.08 397 0.91 0.91 Assumes 100 foot wide construction corridor (S. Madams, 03/02/09); Miles received in e-mail from Mike Haskell (02/25/09).
FuA 0.80 4232 9.72 9.72 Assumes 100 foot wide construction corridor (S. Madams, 03/02/09); Miles received in e-mail from Mike Haskell (02/25/09).
HdA 1.47 7753 17.80 17.80 Assumes 100 foot wide construction corridor (S. Madams, 03/02/09); Miles received in e-mail from Mike Haskell (02/25/09).
HdpA 0.25 1343 3.08 3.08 Assumes 100 foot wide construction corridor (S. Madams, 03/02/09); Miles received in e-mail from Mike Haskell (02/25/09).
HfA 0.04 214 0.49 0.49 Assumes 100 foot wide construction corridor (S. Madams, 03/02/09); Miles received in e-mail from Mike Haskell (02/25/09).
TuA 0.57 2998 6.88 6.88 Assumes 100 foot wide construction corridor (S. Madams, 03/02/09); Miles received in e-mail from Mike Haskell (02/25/09).
WbA 2.33 12303 28.24 28.24 Assumes 100 foot wide construction corridor (S. Madams, 03/02/09); Miles received in e-mail from Mike Haskell (02/25/09).
WdA 0.22 1149 2.64 2.64 Assumes 100 foot wide construction corridor (S. Madams, 03/02/09); Miles received in e-mail from Mike Haskell (02/25/09).

11.16 Sum 135.28
67.64 Assumes only 50% of the corridor is exposed during construction.

Pole Holes
Construction 

Corridor
Tranmission Line - Circuit 1 HdA 0.55 2885 0.0042 1.9870 Assumes 4x4 ft hole for each pole spaced at 250 ft. Assumes 30 ft construction corridor. Spacing and corridor from "Transmission" memo 1/5/09; miles in e-mail from Mike H
115-kV Circuit 1 Line HdpA 0.31 1636 0.0024 1.1269 Assumes 4x4 ft hole for each pole spaced at 250 ft. Assumes 30 ft construction corridor. Spacing and corridor from "Transmission" memo 1/5/09; miles in e-mail from Mike H

0.86 Sum 0.0066 3.1139
4521 0.0066 - Assumes pole hole footprint will be unprotected until pole installed

# T poles 18 - 1.56 Assumes 50% of the corridor is unprotected during construction

Tranmission Line - Circuit 2 HdA 0.82 4330 0.0064 2.9818 Assumes 4x4 ft hole for each pole spaced at 250 ft. Assumes 30 ft construction corridor. Spacing and corridor from "Transmission" memo 1/5/09; miles in e-mail from Mike H
115-kV Circuit 2 Line HdpA 0.30 1560 0.0023 1.0743 Assumes 4x4 ft hole for each pole spaced at 250 ft. Assumes 30 ft construction corridor. Spacing and corridor from "Transmission" memo 1/5/09; miles in e-mail from Mike H

DrA 0.07 396 0.0006 0.2726 Assumes 4x4 ft hole for each pole spaced at 250 ft. Assumes 30 ft construction corridor. Spacing and corridor from "Transmission" memo 1/5/09; miles in e-mail from Mike H
1.19 Sum 0.0092 4.3287
6285 0.0092 - Assumes pole hole footprint will be unprotected until pole installed

# T poles 25 - 2.16 Assumes 50% of the corridor is unprotected during construction

DrA 0.37 1968 NA 0.9036 Assumes no construction on ground, only vehicle traffic & parking.  Assumes area under transmission line is currently 100% vegetated.  Area of disturbance = 20 ft (Greg Tuc

HdA 0.86 4528 NA 2.0789 Assumes no construction on ground, only vehicle traffic & parking.  Assumes area under transmission line is currently 100% vegetated.  Area of disturbance = 20 ft (Greg Tuc
HdpA 1.17 6154 NA 2.8254 Assumes no construction on ground, only vehicle traffic & parking.  Assumes area under transmission line is currently 100% vegetated.  Area of disturbance = 20 ft (Greg Tuc

HdsA 0.24 1288 NA 0.5915 Assumes no construction on ground, only vehicle traffic & parking.  Assumes area under transmission line is currently 100% vegetated.  Area of disturbance = 20 ft (Greg Tuc
TuA 0.29 1530 NA 0.7024 Assumes no construction on ground, only vehicle traffic & parking.  Assumes area under transmission line is currently 100% vegetated.  Area of disturbance = 20 ft (Greg Tuc

2.93 Sum NA 7.1018
- Assumes no work will be taking place on ground.

0.00 Assumed 100% of construction corridor is vegetated or covered.  

Trench 
acres

Construction 
Corridor acres

Service Water - 0 0 0 0 On-site connection, according to fact sheet dated 12/30/08
Construction Water - 0 0 0 0 On-site connection, according to fact sheet dated 12/30/08
Potable Water - 0 0 0 0 Will be delivered, according to fact sheet dated 12/30/08
Process Water - 0 0 0 0 On-site connection, according to fact sheet dated 12/30/08

Transmission Line - Reconductored 
69kV T-Line 

Natural gas pipeline (Alternative B) - 
trench

Natural gas pipeline (Alternative B) - 
corridor

Natural gas pipeline (Alternative A) - 

trench

Natural gas pipeline (Alternative A) - 

corridor
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Table 5.11-4.  Estimate of Total Suspended Particulates (TSP) Emitted from Grading and Wind Erosion

Emission Source Acreage Duration (months) Unmitigated TSP (tons) Mitigated TSP (tons)

Project Site 4.60 2 0.158 0.055
Laydown Area 1.90 1 0.033 0.011

Natural Gas Pipeline (4 ft trench)
Alternative A 4.42 6 0.455 0.159
Alternative B 5.41 6 0.558 0.195
Transmission Line Pole Holes
Corridor 1 0.007 2 0.0002 0.0001
Corridor 2 0.009 2 0.0003 0.0001
Corridor 3 0.000 2 0.0000 0.0000
Transmission Line Total 0.016 0.0005 0.0002

Project Site 4.60 10 0.146 0.051
Laydown Area 0.00 11 0.000 0.000
Natural Gas Pipeline Corridor
Alternative A 55.20 2 3.496 1.224
Alternative B 67.64 2 4.284 1.499
Transmission Line Corridor
Corridor 1 1.557 4 0.197 0.069
Corridor 2 2.164 4 0.274 0.096
Corridor 3 0.000 4 0.000 0.000
Transmission Line Total 3.721 4 0.471 0.165

9.60 3.36

Notes:
All linear feature impacts noted above are for portions outside of the project areas footprint.

Project Assumptions:
Grading for the project site will be completed in a 2 month period and construction will extend an additional 10 months. 
Grading for the laydown area will be completed in a 1 month period and the site will be covered (gravelled or paved) immediately. 
Approximately 1/10th of the project site will have bare soil exposure during the length of the construction period.
Water and sewer line connections will be made on site.
One of the two natural gas line alternatives will be chosen for this project.  Alternative A is 9.11 miles long, and Alternative B is 11.16 miles long. 
The natural gas supply line will be installed along roadway rights-of-way in a 4-ft trench with 100-ft construction corridor.

Data Sources:
a PM10 Emission Factor Source: Midwest Research Institute, South Coast AQMD Project No. 95040, Level 2 Analysis Procedure, March 1996
b PM10 to TSP Conversion Factor Source: Bay Area Air Quality Management District CEQA Guidelines, Assessing the Air Quality 
    Impacts of Projects, December 1999.
 SCAQMD CEQA Handbook (1993) Table 11-4 for mitigation efficiency rates (as summarized in Table 8.9-4)

Wind Blown Dust:

Grading Dust:

Estimated Total
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Project: TID Almond Power Plant 2 Reverified 04/07/09 JLK
Dust from Wind Erosion - With and Without Mitigation

Grading MRI factor of 0.011 tons/acre/month is based on 168 hours per month of construction activity.  

PM10 Emission Factor (ton/acre/month)a 0.011 Fact Sheet, 4/26/2007.

Project Site
Duration (months): 2  Assumes 2 months of active grading.

Site Acreage: 4.60 Assumes 100% of site is graded

PM10 Emitted (tons): 0.10

TSP Emitted (tons)b: 0.158 assume TSP is 64% PM10

Mitigated TSP Emitted (tons): 0.055 Assume 65% reduction in PM10 with watering thrice daily per SCAQMD CEQA Handbook (1993) Table 11-4

Laydown Area
Duration (months): 1 Assumes one month to grade 

Site Acreage: 1.90 Assumes 100% of site is graded

PM10 Emitted (tons): 0.02

TSP Emitted (tons)b: 0.033 Assume TSP is 64% PM10

Mitigated TSP Emitted (tons): 0.011 Assume 65% reduction in PM10 with watering thrice daily per SCAQMD CEQA Handbook (1993) Table 11-4

Natural Gas Pipeline Trenches
Alternative A
Duration (months): 6 Assumes 6 months to grade pipeline

Site Acreage: 4.416 Assumes a 4 ft wide trench

PM10 Emitted (tons): 0.2915

TSP Emitted (tons)b: 0.4554 assume TSP is 64% PM10

Mitigated TSP Emitted (tons): 0.1594 Assume 65% reduction in PM10 with watering thrice daily per SCAQMD CEQA Handbook (1993) Table 11-4

Alternative B
Duration (months): 6 Assumes 6 months to grade pipeline

Site Acreage: 5.411 Assumes a 4 ft wide trench

PM10 Emitted (tons): 0.3571

TSP Emitted (tons)b: 0.5580 assume TSP is 64% PM10

Mitigated TSP Emitted (tons): 0.1953 Assume 65% reduction in PM10 with watering thrice daily per SCAQMD CEQA Handbook (1993) Table 11-4

Transmission Line Pole Holes
Corridor 1
Duration (months): 2 Assumes 2 months to grade transmission line

Site Acreage: 0.007 Assumes 18 4 ft by 4 ft pole holes

PM10 Emitted (tons): 0.0001

TSP Emitted (tons)b: 0.0002 Assume TSP is 64% PM10

Mitigated TSP Emitted (tons): 0.0001 Assume 65% reduction in PM10 with watering thrice daily per SCAQMD CEQA Handbook (1993) Table 11-4

Corridor 2
Duration (months): 2 Assumes 2 months to grade transmission line

Site Acreage: 0.009 Assumes 25 4 ft by 4 ft pole holes

PM10 Emitted (tons): 0.0002

TSP Emitted (tons)b: 0.0003 Assume TSP is 64% PM10

Mitigated TSP Emitted (tons): 0.0001 Assume 65% reduction in PM10 with watering thrice daily per SCAQMD CEQA Handbook (1993) Table 11-4

Corridor 3
Duration (months): 0 Assumes no grading is necessary to reconductor line

Site Acreage: 0.000 Assumes only reconductoring to take place (on existing poles)

PM10 Emitted (tons): 0.0000

TSP Emitted (tons)b: 0.0000 Assume TSP is 64% PM10

Mitigated TSP Emitted (tons): 0.0000 Assume 65% reduction in PM10 with watering thrice daily per SCAQMD CEQA Handbook (1993) Table 11-4

Water Line Trench
Duration (months): 0 Assumes on-site construction

Site Acreage: 0.000

PM10 Emitted (tons): 0.000

TSP Emitted (tons)b: 0.000 Assume TSP is 64% PM10

Mitigated TSP Emitted (tons): 0.000 Assume 65% reduction in PM10 with watering thrice daily per SCAQMD CEQA Handbook (1993) Table 11-4

Sewer Line Trench
Duration (months): 0 Assumes on-site construction

Site Acreage: 0.000

PM10 Emitted (tons): 0.000

TSP Emitted (tons)b: 0.000 Assume TSP is 64% PM10

Mitigated TSP Emitted (tons): 0.000 Assume 65% reduction in PM10 with watering thrice daily per SCAQMD CEQA Handbook (1993) Table 11-4

Total Unmitigated TSP Emitted (tons) 1.205
Total Mitigated TSP Emitted (tons) 0.422 Assume 65% reduction in PM10 with watering thrice daily per SCAQMD CEQA Handbook (1993) Table 11-4

aEmission Factor Source: Midwest Research Institute, South Coast AQMD Project No. 95040, March 1996, Level 2 Analysis Procedure
b Conversion Factor Source: Bay Area Air Quality Management District (BAAQMD) BAAQMD CEQA Guidelines, Assessing the Air Quality Impacts of Projects 

    and Plans. December 1999

Wind Blown Dust
TSP Emission Factor (ton/acre/year) 0.38 Emission Factor Source: AP-42, Section 11.9 Western Surface Coal Mining Table 11.9-4, January 1995.

Project Site
Acres exposed 4.60

Duration (months) 10 Assumes 10 months of construction (after 2 months of grading)

TSP Emitted for Site (tons): 0.146 Assumes 1/10th of the site is bare soil during 10 month construction period

Mitigated TSP Emitted (tons): 0.051 Assume 65% reduction in TSP with watering thrice daily per SCAQMD CEQA Handbook (1993) Table 11-4

Laydown Area
Acres exposed 0.000 Assumes laydown area is completely covered following grading

Duration (months) 11 Assume 11 months for construction period (minus 1 month for grading)

TSP Emitted for Site (tons): 0.000
Mitigated TSP Emitted (tons): 0.000 Assume 65% reduction in TSP with watering thrice daily per SCAQMD CEQA Handbook (1993) Table 11-4

Natural Gas Pipeline
Alternative A
Acres exposed 55.20 Assumes 9.11 mile pipeline with 100 ft construction corridor along side of road

Duration (months) 2 Assumes 2 months after excavating trench that permanent cover (revegetation, paving, etc) is established

TSP Emitted for Site (tons): 3.496
Mitigated TSP Emitted (tons): 1.224 Assume 65% reduction in TSP with watering thrice daily per SCAQMD CEQA Handbook (1993) Table 11-4

Alternative B
Acres exposed 67.638 Assumes 11.16 mile pipeline with 100 ft construction corridor along side of road

Duration (months) 2 Assumes 2 months after excavating trench that permanent cover (revegetation, paving, etc) is established

TSP Emitted for Site (tons): 4.284
Mitigated TSP Emitted (tons): 1.499 Assume 65% reduction in TSP with watering thrice daily per SCAQMD CEQA Handbook (1993) Table 11-4

Transmission Line Corridor
Corridor 1
Acres exposed 1.557 Assumes only 50% of construction corridor is exposed soil

Duration (months) 4.0

TSP Emitted for Site (tons): 0.197
Mitigated TSP Emitted (tons): 0.069 Assume 65% reduction in TSP with watering thrice daily per SCAQMD CEQA Handbook (1993) Table 11-4

Corridor 2
Acres exposed 2.164 Assumes only 50% of construction corridor is exposed soil

Duration (months) 4.0

TSP Emitted for Site (tons): 0.274
Mitigated TSP Emitted (tons): 0.096 Assume 65% reduction in TSP with watering thrice daily per SCAQMD CEQA Handbook (1993) Table 11-4

Corridor 3
Acres exposed 0.000 Assumes only 50% of construction corridor is exposed soil

Duration (months) 4.0

TSP Emitted for Site (tons): 0.000
Mitigated TSP Emitted (tons): 0.000 Assume 65% reduction in TSP with watering thrice daily per SCAQMD CEQA Handbook (1993) Table 11-4

Water Line Corridor
Acres exposed 0.000 Assumes on-site construction

Duration (months) 0

TSP Emitted for Site (tons): 0.000
Mitigated TSP Emitted (tons): 0.000 Assume 65% reduction in TSP with watering thrice daily per SCAQMD CEQA Handbook (1993) Table 11-4

Sewer Line Corridor
Acres exposed 0.000 Assumes on-site construction

Duration (months) 0

TSP Emitted for Site (tons): 0.000
Mitigated TSP Emitted (tons): 0.000 Assume 65% reduction in TSP with watering thrice daily per SCAQMD CEQA Handbook (1993) Table 11-4

Total (tons) without mitigation 8.397
Total (tons) with mitigation 2.939 Assume 65% reduction in PM10 with watering thrice daily per SCAQMD CEQA Handbook (1993) Table 11-4
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MUSYM MUKEY muname NAME Acres

HdA 462607 Hanford sand Laydown Area 1.90 updated 04/08/09

HdpA 462613 Hanford sand Project Site 3.10 updated 04/08/09

HdA 462607 Hanford sand Project Site 1.50 updated 04/08/09

NAME LENGTH MILES

Natural Gas Pipeline Alternate A 9.11 Entire line ok 04/08/09

Natural Gas Pipeline Alternate B 11.16 Entire line ok 04/08/09

115-kV Circuit 1 0.86 Entire line ok 04/08/09

115-kV Circuit 2 1.19 Entire line ok 04/08/09

Reconductored 69-kV line 2.93 Entire line ok 04/08/09

NAME LENGTH FSoil Type Length Miles

115-kV Circuit 1 Line 1636.28 HdpA 0.31

115-kV Circuit 1 Line 2885.12 HdA 0.55

4521.40 0.86

Add to text Add to bottom of table

115-kV Circuit 2 Line 1559.85 HdpA 0.30 ? 153

115-kV Circuit 2 Line 395.85 DrA 0.07 DeA 159

115-kV Circuit 2 Line 4314.93 HdA 0.82 DgA CeA

6270.63 1.19 WbA CsB

WdA DtA

Natural Gas Pipeline (Alternate A) 1165.67 DrA 0.22 DuA

Natural Gas Pipeline (Alternate A) 151.71 DrA 0.03 DzA

Natural Gas Pipeline (Alternate A) 1181.29 DrA 0.22 FrA

Natural Gas Pipeline (Alternate A) 19.98 DrA 0.00 HbA

Natural Gas Pipeline (Alternate A) 3140.10 DrA 0.59 HdB

Natural Gas Pipeline (Alternate A) 941.09 DrA 0.18 Miles HddA

Natural Gas Pipeline (Alternate A) 2191.86 DrA 0.42 DrA 1.67 W

Natural Gas Pipeline (Alternate A) 1700.38 DwA 0.32 DwA 2.77 WeA

Natural Gas Pipeline (Alternate A) 476.95 DwA 0.09 FsA 0.18

Natural Gas Pipeline (Alternate A) 21.69 DwA 0.00 FtA 0.36

Natural Gas Pipeline (Alternate A) 2565.03 DwA 0.49 FuA 0.36

Natural Gas Pipeline (Alternate A) 2130.91 DwA 0.40 FwA 0.49

Natural Gas Pipeline (Alternate A) 29.72 DwA 0.01 HdA 0.92
Natural Gas Pipeline (Alternate A) 866.15 DwA 0.16 HdpA 0.26
Natural Gas Pipeline (Alternate A) 6381.71 DwA 1.21 HfA 1.03
Natural Gas Pipeline (Alternate A) 441.81 DwA 0.08 HkbA 0.09
Natural Gas Pipeline (Alternate A) 936.88 FsA 0.18 TrA 0.39
Natural Gas Pipeline (Alternate A) 456.84 FtA 0.09 TuA 0.28
Natural Gas Pipeline (Alternate A) 760.42 FtA 0.14 WaA 0.33
Natural Gas Pipeline (Alternate A) 681.75 FtA 0.13 9.11
Natural Gas Pipeline (Alternate A) 223.83 FuA 0.04
Natural Gas Pipeline (Alternate A) 1491.22 FuA 0.28
Natural Gas Pipeline (Alternate A) 169.89 FuA 0.03
Natural Gas Pipeline (Alternate A) 1969.15 FwA 0.37
Natural Gas Pipeline (Alternate A) 608.92 FwA 0.12
Natural Gas Pipeline (Alternate A) 82.46 HdA 0.02
Natural Gas Pipeline (Alternate A) 3207.22 HdA 0.61
Natural Gas Pipeline (Alternate A) 1565.45 HdA 0.30
Natural Gas Pipeline (Alternate A) 1356.10 HdpA 0.26
Natural Gas Pipeline (Alternate A) 1009.13 HfA 0.19
Natural Gas Pipeline (Alternate A) 1578.75 HfA 0.30
Natural Gas Pipeline (Alternate A) 933.83 HfA 0.18
Natural Gas Pipeline (Alternate A) 1918.89 HfA 0.36
Natural Gas Pipeline (Alternate A) 471.79 HkbA 0.09
Natural Gas Pipeline (Alternate A) 1390.43 TrA 0.26
Natural Gas Pipeline (Alternate A) 647.75 TrA 0.12
Natural Gas Pipeline (Alternate A) 1504.35 TuA 0.28
Natural Gas Pipeline (Alternate A) 1718.86 WaA 0.33

48089.96 9.11

 
Natural Gas Pipeline (Alternate B) 1330.05 DeA 0.25
Natural Gas Pipeline (Alternate B) 1259.23 DgA 0.24 Miles
Natural Gas Pipeline (Alternate B) 193.98 DrA 0.04 DeA 0.25
Natural Gas Pipeline (Alternate B) 2378.81 DrA 0.45 DgA 0.24
Natural Gas Pipeline (Alternate B) 1691.50 DrA 0.32 DrA 3.69
Natural Gas Pipeline (Alternate B) 5980.02 DrA 1.13 DwA 1.22
Natural Gas Pipeline (Alternate B) 1598.91 DrA 0.30 FtA 0.08
Natural Gas Pipeline (Alternate B) 6779.63 DrA 1.28 FuA 0.80
Natural Gas Pipeline (Alternate B) 885.20 DrA 0.17 HdA 1.47
Natural Gas Pipeline (Alternate B) 140.35 DwA 0.03 HdpA 0.25
Natural Gas Pipeline (Alternate B) 1915.85 DwA 0.36 HfA 0.04
Natural Gas Pipeline (Alternate B) 2890.08 DwA 0.55 TuA 0.57
Natural Gas Pipeline (Alternate B) 1493.18 DwA 0.28 WbA 2.33
Natural Gas Pipeline (Alternate B) 397.00 FtA 0.08 WdA 0.22
Natural Gas Pipeline (Alternate B) 928.95 FuA 0.18 11.16
Natural Gas Pipeline (Alternate B) 2523.79 FuA 0.48
Natural Gas Pipeline (Alternate B) 779.53 FuA 0.15

Natural Gas Pipeline (Alternate B) 3461.62 HdA 0.66

Natural Gas Pipeline (Alternate B) 2017.89 HdA 0.38
Natural Gas Pipeline (Alternate B) 1453.19 HdA 0.28
Natural Gas Pipeline (Alternate B) 820.57 HdA 0.16

Natural Gas Pipeline (Alternate B) 1342.96 HdpA 0.25

Natural Gas Pipeline (Alternate B) 213.89 HfA 0.04
Natural Gas Pipeline (Alternate B) 2592.80 TuA 0.49
Natural Gas Pipeline (Alternate B) 404.86 TuA 0.08

Natural Gas Pipeline (Alternate B) 1231.01 WbA 0.23

Natural Gas Pipeline (Alternate B) 2638.88 WbA 0.50
Natural Gas Pipeline (Alternate B) 8432.74 WbA 1.60
Natural Gas Pipeline (Alternate B) 1149.35 WdA 0.22

58925.85 11.16

Reconductored 69kV Transmission Line 56.64 DrA 0.01

Reconductored 69kV Transmission Line 587.22 DrA 0.11
Reconductored 69kV Transmission Line 1324.19 DrA 0.25 Miles

Reconductored 69kV Transmission Line 378.56 HdA 0.07 DrA 0.37
Reconductored 69kV Transmission Line 611.66 HdA 0.12 HdA 0.86

Reconductored 69kV Transmission Line 749.68 HdA 0.14 HdpA 1.17
Reconductored 69kV Transmission Line 810.69 HdA 0.15 HdsA 0.24

Reconductored 69kV Transmission Line 557.46 HdA 0.11 TuA 0.29
Reconductored 69kV Transmission Line 700.92 HdA 0.13 2.93

Reconductored 69kV Transmission Line 190.80 HdA 0.04
Reconductored 69kV Transmission Line 528.00 HdA 0.10

Reconductored 69kV Transmission Line 2362.75 HdpA 0.45
Reconductored 69kV Transmission Line 577.81 HdpA 0.11

Reconductored 69kV Transmission Line 1146.66 HdpA 0.22

Reconductored 69kV Transmission Line 797.77 HdpA 0.15
Reconductored 69kV Transmission Line 345.07 HdpA 0.07

Reconductored 69kV Transmission Line 923.61 HdpA 0.17

Reconductored 69kV Transmission Line 100.00 HdsA 0.02
Reconductored 69kV Transmission Line 474.30 HdsA 0.09

Reconductored 69kV Transmission Line 713.95 HdsA 0.14
Reconductored 69kV Transmission Line 300.03 TuA 0.06

Reconductored 69kV Transmission Line 509.33 TuA 0.10

Reconductored 69kV Transmission Line 296.30 TuA 0.06
Reconductored 69kV Transmission Line 424.25 TuA 0.08

15467.65 2.93



Affected Soil 

Units

Soils w/in 

1 mile

MUSYM Acres DrA DtA

HdA 1.47 DwA DuA

HdpA 2.54 FsA DzA

4.01 FtA FrA

FuA HbA

FwA HdB
HdA HddA

NAME Soil Type LENGTH FEET Length Miles HdpA WbA

115-kV Circuit 1 (Corridor 1) HdA 3223.20 0.61 HdsA

115-kV Circuit 1 (Corridor 1) HdA 1282.18 0.24 HfA

115-kV Circuit 1 (Corridor 1) HdpA 1564.62 0.30 HkbA HdA 0.85

115-kV Circuit 1 (Corridor 1) DrA 406.29 0.08 TrA HdpA 0.30

6476.29 1.23 TuA DrA 0.08

WaA

115-kV Circuit 2 Line (Corridor 2) HdA 2730.07 0.52

115-kV Circuit 2 Line (Corridor 2) HdpA 1636.11 0.31

4366.17 0.83

Proposed 69-kV T-Line (Corridor 3) HdA 2429.14 0.46

Proposed 69-kV T-Line (Corridor 3) HdpA 1827.90 0.35

4257.04 0.81

Reconductored 69kV T-Line (Corridor 4) DrA 587.22 0.11

Reconductored 69kV T-Line (Corridor 4) DrA 1324.19 0.25 DrA 0.36

Reconductored 69kV T-Line (Corridor 4) HdA 378.56 0.07 HdA 0.84

Reconductored 69kV T-Line (Corridor 4) HdA 611.66 0.12 HdpA 1.06

Reconductored 69kV T-Line (Corridor 4) HdA 620.06 0.12 HdsA 0.24

Reconductored 69kV T-Line (Corridor 4) HdA 810.69 0.15 TuA 0.29

Reconductored 69kV T-Line (Corridor 4) HdA 557.46 0.11

Reconductored 69kV T-Line (Corridor 4) HdA 700.92 0.13

Reconductored 69kV T-Line (Corridor 4) HdA 190.80 0.04

Reconductored 69kV T-Line (Corridor 4) HdA 584.64 0.11

Reconductored 69kV T-Line (Corridor 4) HdpA 2362.75 0.45

Reconductored 69kV T-Line (Corridor 4) HdpA 1146.66 0.22

Reconductored 69kV T-Line (Corridor 4) HdpA 797.77 0.15

Reconductored 69kV T-Line (Corridor 4) HdpA 345.07 0.07

Reconductored 69kV T-Line (Corridor 4) HdpA 923.61 0.17

Reconductored 69kV T-Line (Corridor 4) HdsA 713.95 0.14

Reconductored 69kV T-Line (Corridor 4) HdsA 100.00 0.02

Reconductored 69kV T-Line (Corridor 4) HdsA 474.30 0.09

Reconductored 69kV T-Line (Corridor 4) TuA 300.03 0.06

Reconductored 69kV T-Line (Corridor 4) TuA 509.33 0.10

Reconductored 69kV T-Line (Corridor 4) TuA 296.30 0.06

Reconductored 69kV T-Line (Corridor 4) TuA 424.25 0.08

14760.21 2.80

Natural Gas Pipeline DrA 1165.67 0.22

Natural Gas Pipeline DrA 151.71 0.03

Natural Gas Pipeline DrA 1181.29 0.22 DrA 1.67

Natural Gas Pipeline DrA 19.98 0.00 DwA 2.77

Natural Gas Pipeline DrA 3140.10 0.59 FsA 0.18

Natural Gas Pipeline DrA 941.09 0.18 FtA 0.36

Natural Gas Pipeline DrA 2191.86 0.42 FuA 0.36

Natural Gas Pipeline DwA 1700.38 0.32 FwA 0.49

Natural Gas Pipeline DwA 476.95 0.09 HdA 0.91

Natural Gas Pipeline DwA 21.69 0.00 HdpA 0.38

Natural Gas Pipeline DwA 6381.71 1.21 HfA 1.03

Natural Gas Pipeline DwA 441.81 0.08 HkbA 0.09

Natural Gas Pipeline DwA 2565.03 0.49 TrA 0.39

Natural Gas Pipeline DwA 2130.91 0.40 TuA 0.28

Natural Gas Pipeline DwA 29.72 0.01 WaA 0.33

Natural Gas Pipeline DwA 866.15 0.16

Natural Gas Pipeline FsA 936.88 0.18

Natural Gas Pipeline FtA 456.84 0.09

Natural Gas Pipeline FtA 760.42 0.14

Natural Gas Pipeline FtA 681.75 0.13

Natural Gas Pipeline FuA 223.83 0.04

Natural Gas Pipeline FuA 1491.22 0.28

Natural Gas Pipeline FuA 169.89 0.03

Natural Gas Pipeline FwA 1969.15 0.37

Natural Gas Pipeline FwA 608.92 0.12

Natural Gas Pipeline HdA 3164.57 0.60

Natural Gas Pipeline HdA 1565.45 0.30

Natural Gas Pipeline HdA 82.46 0.02

Natural Gas Pipeline HdpA 2002.81 0.38

Natural Gas Pipeline HfA 1009.13 0.19

Natural Gas Pipeline HfA 1578.75 0.30

Natural Gas Pipeline HfA 933.83 0.18

Natural Gas Pipeline HfA 1918.89 0.36

Natural Gas Pipeline HkbA 471.79 0.09

Natural Gas Pipeline TrA 1390.43 0.26

Natural Gas Pipeline TrA 647.75 0.12

Natural Gas Pipeline TuA 1504.35 0.28

Natural Gas Pipeline WaA 1718.86 0.33

48694.03 9.22

Project Site

Linear Features
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Attachment E 
BMP Consideration Checklist 
 
 

CONSTRUCTION SITE BMPs 
CONSIDERATION CHECKLIST 

The BMPs listed here should be considered for every project.  Those BMPs that are not included in the SWPPP 
must be checked as ”Not Used” with a brief statement describing why it is not being used. 

EROSION CONTROL BMPs 

BMP 
No. BMP CONSIDERED 

FOR PROJECT 
CHECK IF 

USED 
CHECK IF 

NOT 
USED 

IF NOT USED, STATE REASON 

EC-1 Scheduling     

EC-2 Preservation of 
Existing Vegetation     

EC-3 Hydraulic Mulch     

EC-4 Hydroseeding     

EC-5 Soil Binders     

EC-6 Straw Mulch     

EC-7 Geotextiles & Mats     

EC-8 Wood Mulching     

EC-9 Earth Dikes & 
Drainage Swales     

EC-10 Velocity Dissipation 
Devices      

EC-11 Slope Drains     

EC-12 Streambank 
Stabilization     

EC-13 Polyacrylamide     
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Errata 8-04 

 

CONSTRUCTION SITE BMPs 
CONSIDERATION CHECKLIST 

The BMPs listed here should be considered for every project.  Those BMPs that are not included in the SWPPP 
must be checked as ”Not Used” with a brief statement describing why it is not being used. 

SEDIMENT CONTROL BMPs 

BMP 
No. BMP CONSIDERED 

FOR PROJECT 
CHECK IF 

USED 
CHECK IF 

NOT 
USED 

IF NOT USED, STATE REASON 

SE-1 Silt Fence     

SE-2 Sediment Basin     

SE-3 Sediment Trap     

SE-4 Check Dam     

SE-5 Fiber Rolls     

SE-6 Gravel Bag Berm     

SE-7 Street Sweeping and 
Vacuuming     

SE-8 Sand Bag Barrier     

SE-9 Straw Bale Barrier     

SE-10 Storm Drain Inlet 
Protection     

SE-11 Chemical Treatment     

WIND EROSION CONTROL BMPs 

WE-1 Wind Erosion Control     

TRACKING CONTROL BMPs 

TR-1 Stabilized Construction 
Entrance/Exit     

TR-2 Stabilized Construction 
Roadway     

TR-3 Entrance/Outlet Tire 
Wash     
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CONSTRUCTION SITE BMPs 
CONSIDERATION CHECKLIST 

The BMPs listed here should be considered for every project.  Those BMPs that are not included in the SWPPP 
must be checked as “Not Used” with a brief statement describing why it is not being used. 

NON-STORM WATER MANAGEMENT BMPs 

BMP 
No. BMP CONSIDERED 

FOR PROJECT 
CHECK IF 

USED 
CHECK IF 

NOT 
USED 

IF NOT USED, STATE REASON 

NS-1 Water Conservation 
Practices     

NS-2 Dewatering Operations     

NS-3 Paving and Grinding 
Operations     

NS-4 Temporary Stream 
Crossing     

NS-5 Clear Water Diversion     

NS-6 Illicit Connection/ 
Discharge     

NS-7 Potable 
Water/Irrigation     

NS-8 Vehicle and Equipment 
Cleaning     

NS-9 Vehicle and Equipment 
Fueling     

NS-10 Vehicle and Equipment 
Maintenance     

NS-11 Pile Driving Operations     

NS-12 Concrete Curing     

NS-13 Concrete Finishing     

NS-14 
Material and 
Equipment Use Over 
Water 

    

NS-15 Demolition Adjacent to 
Water     

NS-16 Temporary Batch 
Plants     
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CONSTRUCTION SITE BMPs 
CONSIDERATION CHECKLIST 

The BMPs listed here should be considered for every project.  Those BMPs that are not included in the SWPPP 
must be checked as ”Not Used” with a brief statement describing why it is not being used. 

WASTE MANAGEMENT AND MATERIALS POLLUTION CONTROL BMPs 

BMP 
No. BMP CONSIDERED 

FOR PROJECT 
CHECK IF 

USED 
CHECK IF 

NOT 
USED 

IF NOT USED, 
STATE REASON 

WM-1 Material Delivery and 
Storage     

WM-2 Material Use     

WM-3 Stockpile 
Management     

WM-4 Spill Prevention and 
Control     

WM-5 Solid Waste 
Management     

WM-6 Hazardous Waste 
Management     

WM-7 Contaminated Soil 
Management     

WM-8 Concrete Waste 
Management     

WM-9 Sanitary/Septic Waste 
Management     

WM-10 Liquid Waste 
Management     
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Cost Breakdown for Water Pollution Control

To be determined
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Attachment H 
Program for Maintenance, Inspection, and Repair of Construction Site BMPs 
 

 

The contractor shall use the following guidelines for maintenance, inspection, and repair  
of BMPs identified in the SWPPP 

BEST MANAGEMENT 
PRACTICES (BMPs) 

INSPECTION FREQUENCY 
(all controls) MAINTENANCE/REPAIR PROGRAM 

TEMPORARY EROSION CONTROL BMPs 
    

  

  

    

  

  

TEMPORARY SEDIMENT CONTROL BMPs 
    

  

  

  

  

  

    

  

    

  

  

  

  

  

WIND EROSION CONTROL BMPs 
    

TRACKING CONTROL BMPs 
    

  

  



Attachment H 
Sample Maintenance, Inspection and Repair Program 

The contractor shall use the following guidelines for maintenance, inspection, and repair  
of BMPs identified in the SWPPP 

BEST MANAGEMENT 
PRACTICES (BMPs) 

INSPECTION FREQUENCY 
(all controls) MAINTENANCE/REPAIR PROGRAM 

NON-STORM WATER MANAGEMENT BMPs 
    

  

  

  

  

  

  

WASTE MANAGEMENT AND MATERIALS POLLUTION CONTROL BMPs 
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Attachment I 
Trained Contractor Personnel Log 

Storm Water Management Training Log 
 

Project Name:  

Project Number/Location:  
 
Storm Water Management Topic:  (check as appropriate) 
 

 Erosion Control   Sediment Control 
     

 Wind Erosion Control   Tracking Control 
     

 Non-storm water management   Waste Management and Materials Pollution Control 
     

 Storm Water Sampling    
 
 
Specific Training Objective:  
 
Location:   Date:  
 
Instructor:   Telephone:  

     
Course Length (hours):     

 
 

Attendee Roster (attach additional forms if necessary) 
 

Name Company Phone 
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Trained Contractor Personnel Log 

Name Company Phone 

   

   

   

   

 
COMMENTS:  
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Attachment J
Subcontractor Notification Letter and Notification Log 
 

SWPPP Notification 
 

Company 

Address 

City, State, ZIP 

 

Dear Sir/Madam, 

 

Please be advised that the California State Water Resources Control Board has adopted the General 

Permit (General Permit) for Storm Water Discharges Associated with Construction Activity 

(CAS000002).  The goal of these permits is prevent the discharge of pollutants associated with 

construction activity from entering the storm drain system, ground and surface waters. 

 

[Owner] has developed a Storm Water Pollution Prevention Plan (SWPPP) in order to implement 

the requirements of the Permits. 

 

As a subcontractor, you are required to comply with the SWPPP and the Permits for any work that 

you perform on site.  Any person or group who violates any condition of the Permits may be 

subject to substantial penalties in accordance with state and federal law.  You are encouraged to 

advise each of your employees working on this project of the requirements of the SWPPP and the 

Permits.  A copy of the Permits and the SWPPP are available for your review at the construction 

office.  Please contact me if you have further questions. 

 

Sincerely, 

 

 

Name 

Title 
 
 



 

SUBCONTRACTOR NOTIFICATION LOG 
 
 

 

Project Name:  

Project Number/Location:  
 

 

SUBCONTRACTOR 

COMPANY NAME 

CONTACT 

NAME 
ADDRESS 

PHONE 

NUMBER 

PAGER/ 

FIELD 

PHONE 

DATE 

NOTIFICATION 

LETTER SENT 

TYPE OF 

WORK 

   
 
 

    

   
 
 

    

   
 
 

    

   
 
 

    

   
 
 

    

   
 
 

    

   
 
 

    

   
 
 

    

   
 
 

    

   
 
 

    

 

USE ADDITIONAL PAGES AS NECESSARY 
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Attachment L 
Storm Water Quality Construction Site Inspection Checklist 
 

GENERAL INFORMATION 

Project Name  

Project No  

Contractor  

Inspector’s Name  

Inspector’s Title  

Signature  

Date of Inspection  

  Prior to forecast rain  After a rain event 
Inspection Type 
(Check Applicable)  

  24-hr intervals during extended rain   Other     

Season 
(Check Applicable)    Rainy   Non-Rainy 

Storm Start Date & Time:  Storm Duration (hrs):  
Storm Data 

Time elapsed since last storm 
(Circle Applicable Units) Min.     Hr.     Days 

Approximate Rainfall 
Amount (inches)  

 
 
 

PROJECT AREA SUMMARY AND  
DISTURBED SOIL AREA (DSA) SIZE 

Total Project Area  Acres 

Field Estimate of Active DSAs  Acres 

Field Estimate of Non-Active DSAs  Acres 
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INSPECTION OF BMPs 

BMP Yes No N/A Corrective Action 

Preservation of Existing Vegetation     
Is temporary fencing provided to preserve vegetation in areas 
where no construction activity is planned?     

Location:     

Location:      

Location:     

Location:     

Erosion Control     
Does the applied temporary erosion control provide 100% 
coverage for the affected areas?     

Are any non-vegetated areas that may require temporary erosion 
control?     

Is the area where erosion controls are used required free from 
visible erosion?     

Location:     

Location:      

Location:     

Location:     
Temporary Linear Sediment Barriers (Silt Fence, Fiber Rolls, 
Sandbag Barriers, etc.)     

Are temporary linear sediment barriers properly installed, 
functional and maintained?     

Are temporary linear sediment barriers free of accumulated litter?     

Is the built-up sediment less than 1/3 the height of the barrier?     
Are cross barriers installed where necessary and properly 
spaced?     

Location:     

Location:      

Location:      

Location:     

Location:     

Storm Drain Inlet Protection     

Are storm drain inlets internal to the project properly protected?     
Are storm drain inlet protection devices in working order and being 
properly maintained?     

Location:     

Location:      

Location:      

Location:     

Location:     

Sediment Basins     
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INSPECTION OF BMPs 

BMP Yes No N/A Corrective Action 
Are basins designed in accordance with the requirements of the 
General Permit?     

Are basins maintained to provide the required retention/detention?     
Are basin controls (inlets, outlets, diversions, weirs, spillways, and 
racks) in working order?     

Location:     

Location:      

Location:     

Location:     

Stockpiles     
Are all locations of temporary stockpiles, including soil, hazardous 
waste, and construction materials in approved areas?     

Are stockpiles protected from run-on, run-off from adjacent areas 
and from winds?     

Are stockpiles located at least 15 m from concentrated flows, 
downstream drainage courses and storm drain inlets?     

Are required covers and/or perimeter controls in place?     

Location:     

Location:      

Location:     

Location:     

Concentrated Flows     

Are concentrated flow paths free of visible erosion?     

Location:     

Location:      

Location:     

Location:     

Tracking Control     

Is the entrance stabilized to prevent tracking     
Is the stabilized entrance inspected daily to ensure that it is 
working properly     

Are points of ingress/egress to public/private roads inspected and 
swept and vacuumed as needed?     

Are all paved areas free of visible sediment tracking or other 
particulate matter?     

Location:     

Location:      

Location:     

Location:     

Wind Erosion Control     

Is dust control implemented?     
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INSPECTION OF BMPs 

BMP Yes No N/A Corrective Action 

Location:     

Location:      

Location:     

Location:     

Dewatering Operations     
Are all one-time dewatering operations covered by the General 
Permit inspected before and as they occur and BMPs 
implemented as necessary during discharge? 

    

Is ground water dewatering handled in conformance with the 
dewatering permit issued by the RWQCB?     

Is required treatment provided for dewatering effluent?     

Location:     

Location:      

Location:     

Location:     

Vehicle & Equipment Fueling, Cleaning, and Maintenance     
Are vehicle and equipment fueling, cleaning and maintenance 
areas reasonably clean and free of spills, leaks, or any other 
deleterious material? 

    

Are vehicle and equipment fueling, cleaning and maintenance 
activities performed on an impermeable surface in dedicated 
areas? 

    

If no, are drip pans used?     
Are dedicated fueling, cleaning, and maintenance areas located at 
least 15 m away from downstream drainage facilities and 
watercourses and protected from run-on and runoff? 

    

Is wash water contained for infiltration/ evaporation and disposed 
of appropriately?     

Is on-site cleaning limited to washing with water (no soap, soaps 
substitutes, solvents, or steam)?     

On each day of use, are vehicles and equipment inspected for 
leaks and if necessary, repaired?     

Location:     

Location:      

Location:     

Location:     

Waste Management & Materials Pollution Control     
Are material storage areas and washout areas protected from 
run-on and runoff, and located at least 15 m from concentrated 
flows and downstream drainage facilities? 

    

Are all material handling and storage areas clean; organized; free 
of spills, leaks, or any other deleterious material; and stocked with 
appropriate clean-up supplies? 

    

Are liquid materials, hazardous materials, and hazardous wastes 
stored in temporary containment facilities?     
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INSPECTION OF BMPs 

BMP Yes No N/A Corrective Action 

Are bagged and boxed materials stored on pallets?     
Are hazardous materials and wastes stored in appropriate, 
labeled containers?     

Are proper storage, clean-up, and spill-reporting procedures for 
hazardous materials and wastes posted in open, conspicuous and 
accessible locations adjacent to storage areas? 

    

Are temporary containment facilities free of spills and rainwater?     
Are temporary containment facilities and bagged/boxed materials 
covered?     

Are temporary concrete washout facilities designated and being 
used?     

Are temporary concrete washout facilities functional for receiving 
and containing concrete waste and are concrete residues 
prevented from entering the drainage system? 

    

Do temporary concrete washout facilities provide sufficient volume 
and freeboard for planned concrete operations?     

Are concrete wastes, including residues from cutting and grinding, 
contained and disposed of off-site or in concrete washout 
facilities? 

    

Are spills from mobile equipment fueling and maintenance 
properly contained and cleaned up?     

Is the site free of litter?     
Are trash receptacles provided in the yard, field trailer areas, and 
at locations where workers congregate for lunch and break 
periods? 

    

Is litter from work areas collected and placed in watertight 
dumpsters?     

Are waste management receptacles free of leaks?     
Are the contents of waste management receptacles properly 
protected from contact with storm water or from being dislodged 
by winds? 

    

Are waste management receptacles filled at or beyond capacity?     

Location:     

Location:      

Location:     

Location:     

Temporary Water Body Crossing or Encroachment     
Are temporary water body crossings and encroachments 
constructed appropriately?     

Does the project conform to the requirements of the 404 permit 
and/or 1601agreement?     

Location:     

Location:      

Location:     

Location:     

Illicit Connection/ Discharge     
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INSPECTION OF BMPs 

BMP Yes No N/A Corrective Action 
Is there any evidence of illicit discharges or illegal dumping on the 
project site?     

If yes, has the Owner/Operator been notified?     

Location:     

Location:      

Location:     

Location:     

Discharge Points     
Are discharge points and discharge flows free from visible 
pollutants?     

Are discharge points free of any significant sediment transport?     

Location:     

Location:      

Location:     

Location:     

SWPPP Update     
Does the SWPPP and Project Schedule adequately reflect the 
current site conditions and contractor operations?     

Are all BMPs shown on the water pollution control drawings 
installed in the proper location(s) and according to the details in 
the SWPPP? 

    

Location:     

Location:      

Location:     

Location:     

General     

Are there any other potential concerns at the site?     

Location:     

Location:      

Location:     

Location:     

Storm Water Monitoring     
Does storm water discharge directly to a water body listed in the 
General Permit as impaired for sediment/sedimentation or 
turbidity? 

    

If yes, were samples for sediment/sedimentation or turbidity 
collected pursuant to the sampling and analysis plan in the 
SWPPP? 

    

Did the sampling results indicate that the discharges are causing 
or contributing to further impairment? 
 

    



Attachment L
Storm Water Quality Construction Inspection Checklist 

 

California Stormwater Quality Handbooks   
Construction Storm Water Quality Construction Inspection Checklist 
January 2003 7 of 7 

INSPECTION OF BMPs 

BMP Yes No N/A Corrective Action 
If yes, were the erosion/sediment control BMPs improved or 
maintained to reduce the discharge of sediment to the water 
body? 

    

Were there any BMPs not properly implemented or breaches, 
malfunctions, leakages or spills observed which could result in the 
discharge of pollutants to surface waters that would not be visually 
detectable in storm water? 
 

    

If yes, were samples for non-visually detectable pollutants 
collected pursuant to the sampling and analysis plan during rain 
events? 

    

If sampling indicated pollution of the storm water, were the leaks, 
breaches, spills, etc. cleaned up and the contaminated soil 
properly disposed of? 

    

Were the BMPs maintained or replaced?     
Were soil amendments (e.g., gypsum, lime) used on the project? 
     

If yes, were samples for non-visually detectable pollutants 
collected pursuant to the sampling and analysis plan in the 
SWPPP? 

    

If sampling indicated pollution of the storm water by the use of the 
soil amendments, is there a contingency plan for retention onsite 
of the polluted storm water? 

    

Did storm water contact stored materials or waste and run off the 
construction site? (Materials not in watertight containers, etc.) 
 

    

If yes, were samples for non-visually detectable pollutants 
collected pursuant to the sampling and analysis plan in the 
SWPPP? 
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Attachment N
Notice of Non-Compliance 
 
To:     Date:   
 
Subject:  Notice of Non-Compliance 
 
 

Project Name:  

Project Number/Location:  

 
 
In accordance with the NPDES Statewide Permit for Storm Water Discharges Associated with 
Construction Activity, the following instance of discharge is noted: 
 
Date, time, and location of discharge 
 
Nature of the operation that caused the discharge 
 
 
Initial assessment of any impact cause by the discharge 
 
Existing BMP(s) in place prior to discharge event 
 
Date of deployment and type of BMPs deployed after the discharge. 
 
Steps taken or planned to reduce, eliminate and/or prevent recurrence of the 
discharge 
 
Implementation and maintenance schedule for any affected BMPs 
 



Attachment N
Notice of Non-Compliance - Sample 

 
If further information or a modification to the above schedule is required, notify the contact 
person below. 
 
 
  

Name of Contact Person Title 
  

  

Company Telephone Number 
  

  

Signature 

 

Date 
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Attachment O

Discharge Reporting Log 
 

Project Name:  

Project Number:  
 
 

Date Material(s) Discharged Estimated Quantity Observed By 

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

 



Attachment P
Sampling Activity Log



Attachment P
Sampling Activity Log 
 

RAIN EVENT GENERAL INFORMATION 
Project Name  

Project Number  
Contractor  

Sampler’s Name  

Signature  

Date of Sampling  
Season 
(Check Applicable)    Rainy   Non-Rainy 

Storm Start Date & Time:  Storm Duration (hrs):  
Storm Data Time elapsed since last storm 

(Circle Applicable Units) Min.     Hr.     Days 
Approximate Rainfall 
Amount (inches)  

For rainfall information:  http://cdec.water.ca.gov/weather.html or http://www.wrh.noaa.gov/wrhq/nwspage.html  
 

SAMPLE LOG 

Sample Identification Sample Location Sample Collection 
Date and Time 

   

   

   

   

   

   
Specific sample locations descriptions may include:  100 ft upstream from discharge at eastern boundary, runoff from northern waste storage area, downgradient of inlet 
located near the intersection of A Street and B avenue, etc. 
 

FIELD ANALYSIS 

Yes    No 
Sample Identification Test Result 
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I. Executive Summary 
At the request of Turlock Irrigation District (TID), Utility System Efficiencies, Inc. (USE) performed 
an initial interconnection system impact study for the Almond 2 Power Plant (A2PP). This report 
outlines all study procedures and results of the interconnection of the A2PP to the existing electric 
transmission system. The purpose of the studies is to identify any system reliability concerns as 
well as potential congestion impacts resulting from the addition of the A2PP. 
 
TID proposes to construct, own, and operate an electrical generating plant in Ceres, Stanislaus 
County, California. The A2PP would be a natural gas-fired, simple-cycle peaking facility rated at a 
gross generating capacity of 174 megawatts (MW). The A2PP is proposed to be located on an 
approximately 4.6-acre parcel adjacent to (and north of) the existing 48-MW TID Almond Power 
Plant. The A2PP will be interconnected with the TID electrical grid via two (2) new 115 kV 
transmission lines (one 0.9 mile long, the other 1.2 miles long) from the A2PP to the proposed 
Grayson Substation. The 115 kV transmission lines will follow two (2) separate corridors for 
reliability purposes. In addition, the existing 2.9-mile-long Almond-Crows Landing 69 kV single-
circuit transmission line will be re-rated to prevent possible thermal overloads under certain 
contingencies. 
 
The anticipated date of operation for the A2PP is 2012. Three (3) base case scenarios, modeling 
anticipated 2012 system conditions, were developed and evaluated to ensure the reliable 
interconnection, delivery and operation of the A2PP at full power output. The following power flow 
base cases were developed for the purposes of the A2PP system impact study evaluation: 
 

• 2012 Spring Peak Case 
• 2012 Summer Off-Peak Case 
• 2012 Summer Central Valley 1:10 Peak Load Case 

 
Power flow (thermal and voltage), transient stability and voltage stability (Q-V curve and P-V 
curve) results indicate the interconnection of the A2PP to the TID electric transmission system will 
not adversely impact local and regional system performance. No impacts to downstream facilities 
were observed/identified. 
 
For an unlikely generation dispatch scenario (all TID generation modeled at full output during 
anticipated 2012 summer off-peak periods) thermal overloads on the Grayson-Westport 69 kV 
line and Walnut-WEC 115 kV line were observed. Based on economics and historical operation, 
the Almond CT is operated as a ‘pseudo-peaking unit’; it is run during peak and shoulder-peak 
periods, but typically shut off at night (off-peak). Turning off the existing Almond CT alleviated the 
identified thermal overloads. The thermal overloads identified during anticipated 2012 summer 
off-peak periods are not only a function of system generation, but system load as well. As system 
load increases over time, the thermal overloads identified during 2012 summer off-peak studies 
will reduce (and likely disappear). Furthermore, TID, as owner of all generation within its 
Balancing Authority, can (and does) manage its generation portfolio to ensure reliable system 
operation during off-peak periods. 
 
Short-circuit study results indicate that three (3) circuit breakers at the TID Walnut 69 kV station 
(CB 510, CB 530 and CB 550) may need an upgrade due to an increase in observed single line-
to-ground fault current. The single line-to-ground fault current of 27,699 Amperes at Walnut 69 kV 
station exceeds the three (3) circuit breakers’ existing 27,000 Ampere interrupting capability. 
 
As proposed, interconnection of the A2PP requires that the existing 2.9-mile-long Almond-Crows 
Landing 69 kV single-circuit transmission line be re-rated to prevent possible thermal overloads 
under certain contingencies. Aside from the aforementioned Almond-Crows Landing 69 kV re-
rate, no additional mitigation measures were identified as part of the initial interconnection system 
impact study for the A2PP. 
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II. Introduction 
At the request of Turlock Irrigation District (TID), Utility System Efficiencies, Inc. (USE) performed 
an initial interconnection system impact study for the Almond 2 Power Plant (A2PP). This report 
outlines all study procedures and results of the interconnection of the A2PP to the existing electric 
transmission system. The purpose of the studies is to identify any system reliability concerns as 
well as potential congestion impacts resulting from the addition of the A2PP. The anticipated date 
of operation for the A2PP is 2012. 
 
Turlock Irrigation District (TID) proposes to construct, own, and operate an electrical generating 
plant in Ceres, Stanislaus County, California. The A2PP would be a natural gas-fired, simple-
cycle peaking facility rated at a gross generating capacity of 174 megawatts (MW). The A2PP is 
proposed to be located on an approximately 4.6-acre parcel adjacent to (and north of) the existing 
48-MW TID Almond Power Plant. Surrounding land uses include a WinCo Foods (WinCo) 
distribution warehouse to the west, a farm supply facility to the north, and various industrial 
facilities (modular building distributor and drilling equipment storage laydown area) to the east. 
The project address is 4500 Crows Landing Road, Modesto, California. Although the site address 
identifies the site in Modesto, the project site is located within the city limits of Ceres, and is 
approximately two (2) miles from the Ceres city center. Modesto is approximately five (5) miles to 
the north. The project site was previously used by WinCo as a borrow pit during construction of 
the WinCo distribution warehouse before being filled and graded to the current site elevation. The 
approximately 1.85-acre construction laydown and parking area will be adjacent to the northern 
border of the proposed site within the WinCo property. 
 
The A2PP will be interconnected with the TID electrical grid via two (2) new 115 kV transmission 
lines (one 0.9 mile long, the other 1.2 miles long) from the A2PP to the proposed Grayson 
Substation. The 115 kV transmission lines will follow two (2) separate corridors for reliability 
purposes. In addition, the existing 2.9-mile-long Almond-Crows Landing 69 kV single-circuit 
transmission line will be re-rated to prevent possible thermal overloads under certain 
contingencies. 
 
The proposed Grayson Substation is a component of the TID Hughson-Grayson 115 kV 
Transmission Line and Substation Project (the ‘Hughson-Grayson Project’). In addition to the 
substation, the Hughson-Grayson Project consists of an approximately 10-mile-long, 115 kV 
transmission line; a 0.5-mile-long, 69 kV transmission line from the existing TID Almond Power 
Plant; and a second 69 kV double-circuit transmission line that extends 0.8 mile east from the 
proposed substation. An environmental impact report for the Hughson-Grayson Project (State 
Clearinghouse Number 2009012075) is currently being prepared. The Notice of Preparation was 
issued on January 26, 2009, and reissued February 9, 2009. The Draft Environmental Impact 
Report is anticipated to be issued in July 2009. 
 
The interconnection 115 kV switchyard will use 115 kV gas-insulated circuit breakers in a ring bus 
arrangement to obtain a high level of service reliability. The switchyard and all equipment will be 
designed for an interrupting capability of at least 15,000 amperes. The main buses, as well as the 
bays, will be designed to carry at least 1,200 amperes on a continuous basis. 
 
Station service power will be provided via the local TID/A2PP distribution facilities near the 
switchyard or by a 13.8/4.16 kV step-down transformer. Auxiliary controls and protective relay 
systems for the 115 kV switchyard will be located in a control building separate from the power 
plant. 
 
Figure II-1 consists of a one-line diagram of the proposed Grayson substation, into which the 
A2PP 115 kV transmission lines will interconnect. The one-line diagram shows the substation 
with the A2PP project interconnection specifics (in bold). 
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Figure II-1. A2PP Interconnection to Grayson Substation (One-Line Diagram) 
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III. Base Cases & Assumptions 
This section of the report details the base cases and assumptions outlined in the A2PP Final 
Study Plan Outline (provided in Appendix 1). The study plan for the initial interconnection system 
impact study for the A2PP was developed in coordination and/or communication with TID, the 
Merced Irrigation District (MeID), the Modesto Irrigation District (MID), the Sacramento Municipal 
Utility District (SMUD), the California ISO (CAISO), the Pacific Gas & Electric Company (PG&E), 
and the California Energy Commission (CEC). 
 
The anticipated date of operation for the A2PP is 2012. Three (3) base case scenarios, modeling 
anticipated 2012 system conditions, were developed and evaluated to ensure the reliable 
interconnection, delivery and operation of the A2PP at full power output. 
 
The following power flow base cases were developed for the purposes of the A2PP system 
impact study evaluation: 
 

• 2012 Spring Peak Case 
• 2012 Summer Off-Peak Case 
• 2012 Summer Central Valley 1:10 Peak Load Case 

 
The 2009-series PG&E Electric Transmission Assessment power flow/dynamic data sets served 
as the cornerstone for 2012 summer power flow base case development. 
 
The 2012 spring peak case was sourced from the WECC 2010 Heavy Spring power/dynamic 
data set (10hsp1a1). Transmission system infrastructure from the PG&E Assessment case series 
was transplanted into the WECC 10hsp1a1 case, thus elevating the electric transmission system 
model from 2010 to 2012. Both PG&E and CAISO supplied load profile information to further 
develop the 2012 spring peak case power flow base case. 
 
PG&E Assessment data was acquired from the CAISO via the execution of a non-disclosure and 
non-distribution agreement between the CAISO, TID and USE. As such, electronic copies of the 
power flow base cases and accompanying dynamic data cannot be distributed with this report. 
 
Table III-1 itemizes the load profiles for each of the cases developed. 
 
Table III-1. 2012 Power Flow Base Case Load Summary 

Area 2012 Spring Peak 
(MW) 

2012 Summer Off-Peak 
(MW) 

2012 Summer Peak 
(MW) 

Humboldt 137 97 144 
N. Coast 459 315 694 
N. Valley 498 405 908 
Sacramento 890 539 1,229 
Sierra 944 453 1,295 
North Bay 606 372 672 
East Bay 842 644 844 
Diablo 1,306 824 1,604 
S.F. 852 490 871 
Peninsula 934 621 936 
Stockton 1,188 745 1,442 
Stanislaus 198 127 239 
Yosemite 734 466 845 
Fresno 1,986 1,202 2,335 
Kern 1,391 1,116 1,637 
Mission 1,101 620 1,377 
De Anza 811 584 921 
San Jose 1,219 742 1,629 
Central Coast 683 434 643 
Los Padres 511 349 558 
Silicon Valley Power 390 282 501 
SMUD 2,327 1,359 3,359 
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Area 2012 Spring Peak 
(MW) 

2012 Summer Off-Peak 
(MW) 

2012 Summer Peak 
(MW) 

MID 577 364 728 
TID 580 368 730 
Western 174 114 230 
LMUD 27 27 27 
CDWR 40 40 40 
NCPA 670 397 902 
Redding 135 115 266 
Total 22,210 14,211 27,606 
 
Table III-2 documents major path flow and generation assumptions for each of the cases 
developed. 
 
Table III-2. Power Flow Base Case Major Path & Generation Summary 

Power System Parameter 2012 Spring Peak 
(MW) 

2012 Summer Off-Peak 
(MW) 

2012 Summer Peak 
(MW) 

Path 15 (S-N) -992 3,089 -1,278 
Path 24 PG&E to SPP (W-E) 23 18 26 
Path 26 Northern CA to Southern CA (N-S) 3,055 -1,424 4,002 
Path 66 COI (N-S) 3,790 -3,678 4,804 
Northern CA Hydro 2,732 (67%) 1,849 (45%) 3,386 (82%) 
Helms Generation 403 -620 404 

A2PP Generation & Interconnection Modeling 
TID proposes to construct, own, and operate an electrical generating plant in Ceres, Stanislaus 
County, California. The A2PP would be a natural gas-fired, simple-cycle peaking facility rated at a 
gross generating capacity of 174 megawatts (MW). The A2PP is proposed to be located on an 
approximately 4.6-acre parcel adjacent to (and north of) the existing 48-MW TID Almond Power 
Plant. The A2PP will be interconnected with the TID electrical grid via two (2) new 115 kV 
transmission lines (one 0.9 mile long, the other 1.2 miles long) from the A2PP to the proposed 
Grayson Substation. The 115 kV transmission lines will follow two (2) separate corridors for 
reliability purposes. In addition, the existing 2.9-mile-long Almond-Crows Landing 69 kV single-
circuit transmission line will be re-rated to prevent possible thermal overloads under certain 
contingencies. 
 
A2PP generation and interconnection modeling details include: 
 

• Three (3) 58 MW General Electric LM6000PG Turbines 
• 58 MW/unit (174 MW Total Gross Output) 
• 71 MVAr/unit boosting capability 
• 0 MVAr/unit bucking capability (study purposes only) 
• Three (3) 2 MW + 1 MVAr Station Aux Loads (6 MW + 3 MVAr Total) 
• Three (3) 72.5 MVA Generator Step-Up (GSU) Transformers 
• Two (2) 115 kV Lines to Grayson Substation 

 
The A2PP power flow and dynamic models employed in the system impact study analysis, 
contained herein, are provided in Appendix 2 and Appendix 3 respectively. The models are in 
raw (flat text) format, which can be read directly into GE PSLF/PSDS/SCSC software. 

CEC Generation Queue Modeling 
System impact studies, filed as part of an AFC, must include CEC generation queue projects that 
are either operational, under construction or approved. The CEC generation queue, within 
proximity to the A2PP, totals 4,227 MW (3,613 MW operational + 0 MW under construction + 614 
MW on-hold). Table III-3 catalogs the status, capacity and location of the verified/modeled CEC 
generation queue contained in the 2012 spring peak, summer off-peak and summer peak data 
sets. 
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Table III-3. CEC Generation Queue 
Docket No. Project Name Status Capacity 

(MW) Location 

1997-AFC-02 Sutter - Calpine Operational 525 Sutter 
1998-AFC-01 Los Medanos - Calpine Operational 564 Contra Costa 
1998-AFC-03 Delta - Calpine Operational 895 Contra Costa 
2000-AFC-01 Gateway - PG&E Operational 530 Contra Costa 
2001-AFC-16 Tracy Peaker - GWF Operational 169 San Joaquin 
2001-AFC-19 Cosumnes - SMUD Operational 500 Sacramento 
2001-SPPE-01 Woodland II - Modesto Irrigation District Operational 80 Stanislaus 
2002-AFC-04 Walnut - Turlock Irrigation District Operational 255 Stanislaus 
2003-SPPE-01 Ripon - Modesto Irrigation District Operational 95 San Joaquin 
2001-AFC-07 Russell City - Calpine & GE On-Hold 614 Alameda 

CAISO Generation Queue (Transition Cluster) Modeling 
In addition to the CEC generation queue (transition cluster), there exists and active CAISO 
generation queue. As of the writing of this report, there are 1,128 MW of proposed generation 
within a 40-mile radius of TID’s Walnut 230 kV Substation. A map, illustrating the CAISO 
generation queue in the PG&E area, is provided in Appendix 4. 
 
Power flow models of the CAISO generation queue and associated transmission interconnections 
were extracted from transition cluster base cases, which were acquired from the CAISO via the 
execution of a non-disclosure and non-distribution agreement between the CAISO, TID and USE. 
 
Project-specific dynamic models, associated with the CAISO generation queue, are not available 
for public use; therefore, typical data was assumed. 
 
Table III-4 catalogs the status, capacity, location, type and distance (from TID) of the modeled 
CAISO generation queue contained in the 2012 spring peak, summer off-peak and summer peak 
data sets. 
 
Table III-4. CAISO Generation Queue (Transition Cluster) 

Queue 
No. Project Name Application 

Status 
Capacity 

(MW) Location Type Distance 
(Miles) 

76 Merced #1 Circuit Complete 13 Merced Steam 30 

268 Tesla-Manteca Line 
(via Schulte Switchyard) Active-Serial 155 San Joaquin Steam 30 

172 & 248 Tesla-Bellota Lines Active-Serial 589 San Joaquin Natural Gas 40 
269 Tesla-Westley Lines Transition-Serial 371 San Joaquin Natural Gas 40 

Existing TID Generation Modeling 
TID owns and operates approximately 514 MW of internal system generation. Table III-5 outlines 
the existing TID power plants contained in the 2012 spring peak, summer off-peak and summer 
peak data sets. 
 
Table III-5. Existing TID Generation 

Name Unit ID Capacity 
(MW) Comment 

Don Pedro 1 55 
Don Pedro 2 55 
Don Pedro 4 38 

Due to Canal Limitations Don Pedro Normal Operating Maximum 
Dispatch Assumed to be 90 MW Total 

Almond CT 1 50  

Walnut CT 1 24 
Peaking Unit 
Used in Emergency Situations & for Reserves 
See Section Entitled Generation Sensitivity 

Walnut CT 2 24 
Peaking Unit 
Used in Emergency Situations & for Reserves 
See Section Entitled Generation Sensitivity 

WEC 1 82.3  
WEC 2 82.3  
WEC 3 93.6  
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Name Unit ID Capacity 
(MW) Comment 

La Grange 1 5  
Dawson 1 5  

Existing MID Generation Modeling 
Approximately 418 MW of generation is interconnected to the MID system. Table III-6 outlines the 
existing MID power plants contained in the 2012 spring peak, summer off-peak and summer peak 
data sets. 
 
Table III-6. Existing MID Generation 

Name Unit ID Capacity 
(MW) Comment 

Don Pedro 3 55  
Hershey 1 5.7 Normally Off-Line 

McClure 1 62 Peaking Unit 
See Section Entitled Generation Sensitivity 

McClure 2 62 Peaking Unit 
See Section Entitled Generation Sensitivity 

New Hogan Dam 1 2.2  
New Hogan Dam 2 2.2  
Ripon 1 50  
Ripon 2 50  
Woodland 1 49  
Woodland II 2 80  

Other Planned Generation Modeling 
In conversation with MID, plans were revealed for the Woodland III generation project. Falling 
under the CEC Small Power Plant Exemption (SPPE) process, the anticipated on-line date for the 
proposed 49.2 MW project (6 x 8.2 MW reciprocating engines) is 2012. Per MID’s request, the 
Woodland III generation project is contained in the 2012 spring peak, summer off-peak and 
summer peak data sets. 

Sensitivity Generation 
In addition to 2012 spring peak, summer off-peak and summer peak analysis, a summer peak 
sensitivity case was developed (from the 2012 summer peak case) that examines the impact of 
peaking units and select CEC on-hold projects. Table III-7 itemizes the sensitivity generation, 
totaling 2,428 MW. 
 
Table III-7. Sensitivity Generation 

Name Unit ID Capacity 
(MW) Comment 

Walnut CT 1 24 Peaking Unit 
Used in Emergency Situations & for Reserves 

Walnut CT 2 24 Peaking Unit 
Used in Emergency Situations & for Reserves 

McClure 1 62 Peaking Unit 
McClure 2 62 Peaking Unit 

Tesla Substation 
230 kV (Bus E) - 1,156 

2001-AFC-21 Tesla – FPL 
Alameda 
CEC Status On Hold 
CAISO Generation Queue No. 6 

East Altamont – 
Calpine - 1,100 

2001-AFC-04 
Alameda 
CEC Status On Hold 

Transmission Infrastructure Project Modeling 
As documented earlier, the transmission system infrastructure from the PG&E Assessment case 
series was transplanted into the WECC 10hsp1a1 case, thus elevating the electric transmission 
system model from 2010 to 2012. This model contains 102 electric transmission system projects 
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approved by the CAISO. All electric transmission system projects approved by the CAISO are 
contained in the 2012 spring peak, summer off-peak and summer peak data sets. A listing of 
CAISO/PG&E approved projects is provided in Appendix 5. 
 
In addition to CAISO/PG&E approved projects, select CAISO generation queue (transition 
cluster) transmission reinforcements were also added to the 2012 spring peak, summer off-peak 
and summer peak data sets. Limited to the re-rating and/or re-conductoring of existing and/or 
new facilities, to mitigate N-0 (all elements in service) overloads, it was necessary to add the 
transmission reinforcements documented in Table III-8 to the 2012 spring peak, summer off-peak 
and summer peak data sets. 
 
Table III-8. CAISO Generation Queue (Transition Cluster) Transmission Reinforcements 

Normal Rating (Amps) Emergency Rating (Amps) Transmission Line Existing Proposed Existing Proposed 
Q074SWST-Round Mountain 230 kV Line 399 612 399 703 
Warnerville-Wilson 230 kV Line 675 911 793 1,049 
GWF Tracy-Schulte 115 kV Line 1,506 2,269 1,506 2,269 

IV. Study Criteria 
A system reliability evaluation consists primarily of determining if there would be thermal 
overloads, that voltages are within criteria (not too high or low), and that the system is stable (the 
system should not oscillate excessively and generators should remain synchronized with one 
another). Additional criteria may include assurance that there is sufficient reactive power 
available. The evaluation of these criteria must be conducted for credible emergency conditions 
that the system might sustain, such as the loss of a single or double circuit line, a transformer, a 
generator, or a combination of these facilities. Planning analysis is conducted sufficiently in 
advance of potential system changes – such as the insertion of A2PP power into the system – 
that necessary system facility additions or modifications can take place in time to prevent a 
criteria violation.  
 
Performance of the transmission system is measured against the following planning criteria: the 
California ISO Reliability Criteria, the Western Electricity Coordinating Council (WECC) Reliability 
Criteria, and the North American Electric Reliability Council (NERC) Planning Standards. If 
system reliability problems resulting from the interconnection of a generation project are 
discovered, the study will identify the system facilities or operational measure that will be 
necessary to mitigate reliability criteria violations. Addition of these new facilities would maintain 
and avoid the degradation of reliability to the transmission network. 
 
A System Impact Study investigates a transmission interconnection for a new generation project. 
A System Impact Study assesses the project’s impact on: 
 

• Power system equipment thermal loading, including transmission lines, transformers, and 
series compensation 

• Power system equipment voltage performance, ultimately effecting generators and 
customer loads (regionally or locally) 

• Power system transient stability performance, ultimately effecting generators and 
customer loads (regionally or locally) 

• Power system equipment fault duty, including circuit breakers and switches 

Power Flow 
All power flow analysis was conducted with version 16.3_02 of General Electric’s 
PSLF/PSDS/SCSC software. Power flow analysis considers a snapshot in time where nothing 
has had time to adjust. In addition, a swing bus balances the system during a contingency 
scenario. Traditional power flow analysis was used to evaluate thermal and voltage performance 
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of the system under Category A (all elements in service), Category B, Category C and Category 
D conditions. 
 
The applicable WECC reliability planning criteria is listed below. 
 

• Changes in bus voltages from pre- to post-contingency must be less than 5% and 10% 
for single and double contingencies, respectively. 

• All equipment loadings must be below their normal ratings under normal conditions. 
• All equipment loadings must be below their emergency ratings for single contingencies. 

Thermal 
Reported thermal overloads were limited to the condition where a modeled transmission 
component was loaded over 90% of its appropriate normal or emergency rating (as entered in the 
power flow database). 
 
Any new thermal violations triggered by the A2PP were identified as follows: 
 

• Pre-Project Thermal Loading Less than or Equal 100% & Post-Project Thermal Loading 
Greater than 100% 

 
Any thermal violations exacerbated by the A2PP were identified as follows: 
 

• Pre-Project Thermal Loading Greater than 100% & Post-Project Thermal Loading 
Greater than 100% 

Voltage 
The voltage study criteria employed in this analysis adheres to the Western Electricity 
Coordinating Council (WECC) Reliability Criteria for Transmission System Planning. 
 
Any new voltage violations triggered by the A2PP were identified as follows: 
 

• Pre-Project Voltage Deviations Less than or Equal 5% & Post-Project Thermal Voltage 
Deviations Greater than 5% for Category B 

• Pre-Project Voltage Deviations Less than or Equal 10% & Post-Project Voltage 
Deviations Greater than 10% for Category C 

 
Any voltage violations exacerbated by the A2PP were identified as follows: 
 

• Pre-Project Voltage Deviations Greater than 5% & Post-Project Thermal Voltage 
Deviations Greater than 5% for Category B 

• Pre-Project Voltage Deviations Greater than 10% & Post-Project Thermal Voltage 
Deviations Greater than 10% for Category C 

Transient Stability 
Transient stability analysis is a time-based simulation that assesses the performance of the 
power system during (and shortly following) a contingency. Transient stability studies were 
performed to ensure system stability following a critical fault on the system. Transient stability 
simulations were performed out to 20 seconds. Prior to the finalization of the power flow and 
dynamics data set a flat-run and bump test were run to ensure true power system behavior was 
not masked by any remote dynamic modeling anomalies. 
 
All transient stability simulations were conducted using version 16.3_02 of General Electric’s 
PSLF/PSDS/SCSC software. A modified version of the WECC-distributed alldyns.p EPCL 
program, which is employed in 500 kV bulk transmission system analysis (Operating Studies 
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Subcommittee and California ISO), was used to model operations specific to transient stability 
analysis. 
 
With respect to the transient stability assessment of the TID system, the reliability criteria 
contained within the WECC disturbance-performance table of allowable effects on other systems 
was applied. 
 
The consensus of the NERC/WECC Planning Standards interpretation is as follows: 
 

• Table W-1 and Figure W-1, which deal with transient voltage and frequency deviations 
and post-transient voltage deviations, apply only to external systems. 

• Section 1.A (including Table I), but excluding Table W-1 and Figure W-1 discussed 
above, dealing with thermal and voltage limits, system stability, and loss of firm load, 
applies to both internal and external systems. 

• The voltage stability criteria, (Section 1.D) apply to both internal and external systems. 
 
Table W-1 and Figure W-1, excerpts from the NERC/WECC Planning Standards, are transcribed 
within the report. Table I, entitled NERC/WECC Transmission Systems Standards Normal & 
Contingency Conditions may be found in Appendix 6. 
 
Table IV-1. WECC Disturbance-Performance Table of Allowable Effects on Other Systems1 
NERC and WECC 

Categories Transient Voltage Dip Standard Minimum Transient Frequency 
Standard 

Post Transient Voltage 
Deviation Standard 

(See Note 2) 
A Nothing in addition to NERC 

B 

Not to exceed 25% at load buses 
or 30% at non-load buses. 

Not to exceed 20% for more than 
20 cycles at load buses. 

Not below 59.6Hz for 6 cycles 
or more at a load bus. 

Not to exceed 5% at any 
bus. 

C 
Not to exceed 30% at any bus. 

Not to exceed 20% for more than 
40 cycles at load buses. 

Not below 59.0Hz for 6 cycles 
or more at a load bus. 

Not to exceed 10% at any 
bus. 

D Nothing in addition to NERC 
 
Notes: 
1. The WECC Disturbance-Performance Table applies equally to either a system with all elements in service, or a system 
with one element removed and the system adjusted. 
 
2. As an example in applying the WECC Disturbance-Performance Table, a Category B disturbance in one system shall 
not cause a transient voltage dip in another system that is greater than 20% for more than 20 cycles at load buses, or 
exceed 25% at load buses or 30% at non-load buses at any time other than during the fault. 
 
3. Additional voltage requirements associated with voltage stability are specified in Standard ID. If it can be demonstrated 
that post transient voltage deviations that are less than the values in the table will result in voltage instability, the system in 
which the disturbance originated and the affected system(s) should cooperate in mutually resolving the problem. 
 
4. Refer to Figure W-1 for voltage performance parameters. 
 
5. Load buses include generating unit auxiliary loads. 
 
6. To reach the frequency categories shown in the WECC Disturbance-Performance Table for Category C disturbances, it 
is presumed that some planned and controlled islanding has occurred. Under-frequency load shedding is expected to 
arrest this frequency decline and assure continued operation within the resulting islands. 
 
7. For simulation test cases, the interconnected transmission system steady state loading conditions prior to a disturbance 
should be appropriate to the case. Disturbances should be simulated at locations on the system that result in maximum 
stress on other systems. Relay action, fault clearing time, and re-closing practice should be represented in simulations 
according to the planning and operation of the actual or planned systems. When simulating post transient conditions, 
actions are limited to automatic devices and no manual action is to be assumed. 
 
                                                      
1 Table W-1 taken from the NERC/WECC Planning Standards document approved by the Planning Coordination 
Committee (PCC) at its June 27-28, 2002 meeting. Approved by the Board of Directors at its August 8-9, 2002 meeting. 
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Figure IV-1. NERC/WECC Voltage Performance Parameters2 

 
 
Subsequent a system disturbance, the power system exhibits an oscillatory response. 
Simulations must exhibit positive or marginal damping. In other words, system oscillations must 
not perpetually increase, causing a local or regional system collapse. 
 
In addition to damping, the Western Electricity Coordinating Council (WECC) requires that the 
following Disturbance Performance Criteria be met: 
 
After a Category B disturbance, the transmission system performance should meet the following 
criteria: 
 

• Transient voltage dip should not be below 25 percent at load buses or 30 percent at non-
load buses at any time. 

• The duration of the transient voltage dip greater than 20 percent should not exceed 20 
cycles at load buses. 

• The minimum transient frequency should not fall below 59.6 Hz for more than 6 cycles at 
load buses. 

 
After a Category C disturbance, the transmission system performance should meet the following 
criteria: 
 

• Transient voltage dip should not be below 30 percent at any bus at any time. 
• The duration of a transient voltage dip greater than 20 percent should not exceed 40 

cycles at load buses. 
• The minimum transient frequency should not fall below 59.0 Hz for more than 6 cycles at 

load buses. 
                                                      
2 Illustration taken from the NERC/WECC Planning Standards document approved by the Planning Coordination 
Committee (PCC) at its June 27-28, 2002 meeting. Approved by the Board of Directors at its August 8-9, 2002 meeting. 
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Transient stability performance was measured against the aforementioned criteria. This was 
accomplished via the worst-condition analysis (wca) activity available within the PSDS software 
package. A specially written EPCL tool was employed to extract worst-condition analysis 
information. Worst-condition analysis tracks and records the transient stability behavior of all 
output channels (voltage, frequency, etc.) contained within the binary channel output file. The 
monitoring of channel output was set to begin two (2) cycles after fault clearing. This was done to 
ensure that all stability behavior would be captured – including voltage recovery. Damping was 
assessed visually. 

Voltage Stability 
Voltage stability analysis was conducted to determine how close the system is from collapse for 
each contingency based on a reactive limit. Voltage stability is an indicator that gives the relative 
strength of a system. This indicator is designed to cover for modeling discrepancies, operational 
differences, and equipment failures that fall outside of reliability criteria. The intent of reactive 
margin criteria application is to ensure reliable operation of the power system by bridging the gap 
between the studied system and real-world operation. 
 
Figure IV-2. Illustration of the Voltage Proximity Indicator (VIPI) 

Voltage (kV)

Inductive
MVArs

Capacitive
MVArs

480 kV Axis

Nose

0 MVAr Axis

200

Negative Slope

Positive Slope

-200
MVArs

The VIPI in this
example would be

200 MVArs

 
 
Proximity to the point of certain voltage instability is measured by the amount of additional 
reactive load at a bus necessary to change the slope of the voltage vs. reactive requirement nose 
curve (dV/dQ) from positive to negative. A positive slope implies that voltage rises as capacitive 
support is added - as is usually the case under normal operating conditions. A negative slope 
implies that voltage decreases as capacitive support is added. It should be noted that the point at 
which the slope changes from positive to negative, or the nose of the voltage vs. reactive curve, 
is the point of certain voltage instability. One method used in analyzing voltage stability is to 
model a fictitious synchronous condenser at a specific bus, and record the reactive requirements 
for variations in bus voltage. The starting voltage for Q-V curve development was 1.09 p.u. The 
voltage step size was 0.005 p.u. Q-V curves, voltage versus reactive requirement, are developed 
from these data. 
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In previous years, TID has performed exhaustive post-transient voltage stability assessments of 
their system by the generation of Q-V curves. Assessment of reactive margin was employed in 
both Transmission Planning and Operations Engineering analysis. These studies verified that TID 
does not have a post-transient voltage stability concern. As such, the A2PP initial interconnection 
system impact study employed the 5.0% and 2.5% validation tests to confirm post-transient 
voltage stability with limited/select Q-V curve development. By increasing either system load or 
import by the appropriate percentage, only a valid power flow solution is needed to prove voltage 
stability for any contingency. 
 
For the A2PP initial interconnection system impact study, the forecast modeled load was 
incremented by an additional 5.0% to evaluate Category A and Category B events. The forecast 
modeled load was incremented by 2.5% to evaluate Category C and Category D events. If the 
event simulations yield a solved (converged) post-transient power flow case, post-transient 
voltage stability is verified/achieved. 
 
Load handling capability (P-V curve) analysis is a compliment to Q-V analysis. P-V curves 
illustrate the voltage performance at a specific system location as a function of either increasing 
system load or increasing import. For the A2PP initial interconnection system impact study, the 
forecast modeled load was incremented in the development of limited/select P-V curves. Load 
handling capability is defined as the maximum load a system can support just prior to 
experiencing voltage collapse. 

V. Study Results 
This section of the report details the technical results and findings of the A2PP initial 
interconnection system impact study. Documentation of the technical analysis is broken into 
subsections of power flow (thermal and voltage), transient stability, voltage stability (Q-V curve 
and P-V curve) and short-circuit analysis. 

Power Flow 
An extensive power flow thermal and voltage analysis was conducted to assess the impact of 
interconnecting the A2PP to the TID electric transmission system. Table V-1 enumerates the 413 
contingencies (outages) simulated and compared under anticipated 2012 spring peak, summer 
off-peak and summer peak conditions. A complete list of the evaluated contingencies (outages) is 
provided in Appendix 7. 
 
Table V-1. Contingency (Outage) List Summary 
WECC/NERC 

Category Initiating Event(s) & Contingency Element(s) Elements Out of Service No. Evaluated 

B1 Generator (G-1) Single 22 
B2 Transmission Line (L-1) Single 74 
B3 Transformer (T-1) Single 16 

CAISO B Generator followed by Transmission Line (G-1, L-1) Multiple 74 
C1 Bus Section Multiple 83 
C2 Breaker Failure Multiple 100 
C3 Double Single-Element (N-1, N-1) Multiple 7 
C5 Double-Circuit Towerline (N-2) Multiple 29 
C8 Transformer plus Breaker Failure Multiple 7 

D10 Power Plant (G-3) Multiple 1 
 
The objective of the A2PP initial interconnection system impact study is to identify impacts on any 
downstream facilities, which directly result from interconnecting a generation project. 
Furthermore, the goal of the study is to demonstrate reliable power system operation when 
generation output within the local area is maximized. 
 
A2PP power flow thermal analysis results indicate that the interconnection of the A2PP to the TID 
electric transmission system will not trigger any new (or exacerbate any existing) thermal 
overloads. No impacts to downstream facilities were observed/identified. 
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Under anticipated 2012 summer off-peak conditions, all TID generation was modeled on-line with 
the exception of the Walnut CTs (peaking units). For this scenario, new thermal overloads on the 
Grayson-Westport 69 kV line and Walnut-WEC 115 kV line were observed. The thermal 
overloads and initiating events are listed in Table V-2. 
 
Table V-2. 2012 Summer Off-Peak Thermal Results (Almond CT On) 

Effected Power System 
Element 

Pre-
Project 
Loading 

(%) 

Post-
Project 
Loading 

(%) 

Delta Outage Description 

Grayson-Westport 69 kV 
Line <90.00 105.09 >15.09 Grayson-Taylor & Grayson-Hughson 115 kV Lines 

Out 
Walnut-WEC 115 kV Line <90.00 102.98 >12.98 Tuolumne 115 kV Bus Section Fault 

Walnut-WEC 115 kV Line <90.00 102.98 >12.98 Tuolumne 115 kV Breaker 710, 730, 750, 770, 780, 
or 790 Failure 

Walnut-WEC 115 kV Line <90.00 102.47 >12.47 Pioneer-Tuolumne & Grayson-Hughson 115 kV Lines 
Out 

Walnut-WEC 115 kV Line <90.00 101.04 >11.04 Hughson 115 kV Bus Section Fault 
Walnut-WEC 115 kV Line <90.00 101.04 >11.04 Hughson 115 kV Breaker 700 or 710 Failure 
Walnut-WEC 115 kV Line <90.00 100.68 >10.68 Grayson-Hughson 115 kV Line Out 

Walnut-WEC 115 kV Line <90.00 100.68 >10.68 Grayson 115 kV Bus Section between Breaker 1700 
& 1710 

Walnut-WEC 115 kV Line <90.00 100.68 >10.68 Grayson 115 kV Breaker 1700 Failure 
Walnut-WEC 115 kV Line <90.00 100.68 >10.68 Grayson 115 kV Breaker 1710 Failure 

Walnut-WEC 115 kV Line <90.00 100.05 >10.05 Pioneer-Tuolumne & Hughson-Tuolumne 115 kV 
Lines Out 

 
A power flow thermal 2012 summer off-peak sensitivity analysis was performed with the existing 
Almond CT taken off-line. Based on economics and historical operation, the Almond CT is 
operated as a ‘pseudo-peaking unit’; it is run during peak and shoulder-peak periods, but typically 
shut off at night (off-peak). Turning off the existing Almond CT alleviated the previously identified 
thermal overloads. The revised thermal loadings and initiating events are listed in Table V-3. 
 
Table V-3. 2012 Summer Off-Peak Thermal Results (Almond CT Off) 

Effected Power System 
Element 

Pre-
Project 
Loading 

(%) 

Post-
Project 
Loading 

(%) 

Delta Outage Description 

Walnut-WEC 115 kV Line <90.00 95.48 >5.48 Pioneer-Tuolumne & Grayson-Hughson 115 kV Lines 
Out 

Walnut-WEC 115 kV Line <90.00 95.05 >5.05 Tuolumne 115 kV Bus Section Fault 

Walnut-WEC 115 kV Line <90.00 95.05 >5.05 Tuolumne 115 kV Breaker 710, 730, 750, 770, 780, 
or 790 Failure 

Walnut-WEC 115 kV Line <90.00 94.38 >4.38 Hughson 115 kV Bus Section Fault 
Walnut-WEC 115 kV Line <90.00 94.38 >4.38 Hughson 115 kV Breaker 700 or 710 Failure 
Walnut-WEC 115 kV Line <90.00 94.01 >4.01 Grayson-Hughson 115 kV Line Out 

Walnut-WEC 115 kV Line <90.00 94.01 >4.01 Grayson 115 kV Bus Section between Breaker 1700 
& 1710 

Walnut-WEC 115 kV Line <90.00 94.01 >4.01 Grayson 115 kV Breaker 1700 Failure 
Walnut-WEC 115 kV Line <90.00 94.01 >4.01 Grayson 115 kV Breaker 1710 Failure 

Walnut-WEC 115 kV Line <90.00 93.05 >3.05 Pioneer-Tuolumne & Hughson-Tuolumne 115 kV 
Lines Out 

Grayson-Westport 69 kV 
Line <90.00 <90.00 NA Grayson-Taylor & Grayson-Hughson 115 kV Lines 

Out 
 
The thermal overloads identified during anticipated 2012 summer off-peak periods are not only a 
function of system generation, but system load as well. As system load increases over time, the 
thermal overloads identified during 2012 summer off-peak studies will reduce (and likely 
disappear). Furthermore, TID, as owner of all generation within its Balancing Authority, can (and 
does) manage its generation portfolio to ensure reliable system operation during off-peak periods. 
 
Under anticipated 2012 summer peak conditions, all MID generation was modeled on-line with 
the exception of McClure generation (per the A2PP Final Study Plan Outline). For this scenario, 
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thermal overloads on MID’s 8th Street-12th Street, Rosemore-8th Street and Briggsmore-Enslen 69 
kV lines were observed. The thermal overloads and initiating events are listed in Table V-4. 
 
Table V-4. Summer Peak Thermal Results (McClure Generation Off) 

Effected Power System Element 
Pre-Project 

Loading 
(%) 

Post-Project 
Loading 

(%) 
Delta Outage Description 

8th Street-12th Street 69 kV Line 111.58 112.50 0.92 Parker-Westley & Parker-Walnut 230 kV Lines 
Out 

Rosemore-8th Street 69 kV Line 103.61 104.85 1.24 Parker-Westley & Parker-Walnut 230 kV Lines 
Out 

Briggsmore-Enslen 69 kV Line 101.60 102.43 0.83 Parker-Westley & Parker-Walnut 230 kV Lines 
Out 

Enslen-Woodland 69 kV Line 92.73 93.32 0.59 Parker-Westley & Parker-Walnut 230 kV Lines 
Out 

 
In subsequent conversations with MID Transmission Planning and Operations engineers, it was 
determined that McClure generation would be running under summer peak load conditions. The 
dispatch of McClure generation alleviated the thermal overloads observed on MID’s system. The 
revised thermal loadings and initiating events are listed in Table V-5. 
 
Table V-5. Summer Peak Thermal Results (McClure Generation On) 

Effected Power System Element 
Pre-Project 

Loading 
(%) 

Post-Project 
Loading 

(%) 
Delta Outage Description 

8th Street-12th Street 69 kV Line 99.25 99.98 0.73 Parker-Westley & Parker-Walnut 230 kV Lines 
Out 

Briggsmore-Enslen 69 kV Line 92.52 93.25 0.73 Parker-Westley & Parker-Walnut 230 kV Lines 
Out 

Rosemore-8th Street 69 kV Line 91.48 92.66 1.18 Parker-Westley & Parker-Walnut 230 kV Lines 
Out 

 
A2PP power flow voltage analysis results indicate that the interconnection of the A2PP to the TID 
electric transmission system will not trigger any new (or exacerbate any existing) voltage criteria 
violations. TID electric transmission system voltage performance was so robust that it exceeded 
the A2PP Final Study Plan Outline reporting criteria. Therefore, there are no voltage results to 
present. 
 
Detailed power flow thermal results for 2012 spring peak, summer off-peak and summer peak 
conditions (including sensitivity generation) are provided in Appendix 8. 
 
Furthermore, power flow thermal and voltage analysis one-line diagrams (before and after 
interconnection of the A2PP) for 2012 spring peak, summer off-peak and summer peak 
conditions (including sensitivity generation) are provided in Appendix 9. 

Transient Stability 
Transient stability analysis is a time-based simulation that assesses the performance of the 
power system during (and shortly following) a contingency. Transient stability studies were 
performed under anticipated 2012 summer peak conditions (with the A2PP) to ensure system 
stability following a critical fault on the system. Transient stability simulations were performed out 
to 20 seconds. A total of twenty-one (21) contingencies were evaluated for transient stability: Nine 
(9) TID local system outages, three (3) TID import path outages, and nine (9) 500 kV bulk 
transmission system outages. 
 
A2PP transient stability analysis results indicate that the interconnection of the A2PP to the TID 
electric transmission system will not contribute to power system instability. All simulations 
performed exhibited positive damping and were well within WECC Disturbance-Performance 
criteria. 
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After a Category B disturbance: 
 

• No transient voltage dips below 25 percent at load buses or 30 percent at non-load buses 
were observed. 

• No durations of transient voltage dips greater than 20 percent, exceeding 20 cycles at 
load buses, were observed. 

• No minimum transient frequencies below 59.6 Hz for more than 6 cycles at load buses 
were observed. 

 
After a Category C (or D) disturbance: 
 

• No transient voltage dips below 30 percent at any bus were observed. 
• No durations of transient voltage dips greater than 20 percent, exceeding 40 cycles at 

load buses, were observed. 
• No minimum transient frequencies below 59.0 Hz for more than 6 cycles at load buses 

were observed. 
 
Transient stability plots, which include voltage, relative rotor angle and frequency plots for the 
outages outlined in Table V-6, Table V-7 and Table V-8, are provided in Appendix 14 (Vol. II). 
 
Table V-6. TID Local System Transient Stability 

Outage Description Voltage Frequency Damping 
N-0 All Elements in Service NA NA NA 
Almond 2 Power Plant + Interconnection No Violations No Violations Well Damped 
Grayson-Almond #1 115 kV Line Out No Violations No Violations Well Damped 
Grayson-Hughson 115 kV Line Out No Violations No Violations Well Damped 
Grayson-Taylor 115 kV Line Out No Violations No Violations Well Damped 
Grayson-Taylor & Grayson-Hughson 115 kV Lines Out No Violations No Violations Well Damped 
Grayson 115/69 kV Transformer Out No Violations No Violations Well Damped 
Grayson-Almond 69 kV Line Out No Violations No Violations Well Damped 
Grayson-Gilstrap 69 kV Line Out No Violations No Violations Well Damped 
Grayson-Westport 69 kV Line Out No Violations No Violations Well Damped 
 
Table V-7. TID Import Path Transient Stability 

Outage Description Voltage Frequency Damping 
Walnut-Westley & Walnut-Parker 230 kV Lines Out No Violations No Violations Well Damped 
Oakdale-Tuolumne #1 & #2 115 kV Lines Out No Violations No Violations Well Damped 
Westley-Marshall & Westley-Rogers 115 kV Lines Out No Violations No Violations Well Damped 
 
Table V-8. 500 kV Bulk Transmission System Transient Stability 

Outage Description Voltage Frequency Damping 
Los Banos-Gates #3 500 kV Line Out No Violations No Violations Well Damped 
Los Banos-Midway 500 kV Line Out No Violations No Violations Well Damped 
Los Banos-Tesla 500 kV Line Out No Violations No Violations Well Damped 
Los Banos-Tracy 500 kV Line Out No Violations No Violations Well Damped 
Los Banos-Gates & Los Banos-Midway 500 kV Lines Out No Violations No Violations Well Damped 
Los Banos-Tesla & Los Banos-Tracy 500 kV Lines Out No Violations No Violations Well Damped 
Tesla-Table Mt & Tesla-Vaca-Dixon 500 kV Lines Out No Violations No Violations Well Damped 
Tracy-Tesla #1 500 kV Line Out No Violations No Violations Well Damped 
Tracy-Los Banos & Tracy-Tesla #1 500 kV Lines Out No Violations No Violations Well Damped 

Voltage Stability 
Voltage stability analysis was conducted to determine how close the system is from collapse for 
each contingency based on a reactive limit. Voltage stability is an indicator that gives the relative 
strength of a system. This indicator is designed to cover for modeling discrepancies, operational 
differences, and equipment failures that fall outside of reliability criteria. The intent of reactive 
margin criteria application is to ensure reliable operation of the power system by bridging the gap 
between the studied system and real-world operation. 
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In previous years, TID has performed exhaustive post-transient voltage stability assessments of 
their system by the generation of Q-V curves. Assessment of reactive margin was employed in 
both Transmission Planning and Operations Engineering analysis. These studies verified that TID 
does not have a post-transient voltage stability concern. As such, the A2PP initial interconnection 
system impact study employed the 5.0% and 2.5% validation tests to confirm post-transient 
voltage stability with limited/select Q-V curve development. By increasing either system load or 
import by the appropriate percentage, only a valid power flow solution is needed to prove voltage 
stability for any contingency. 
 
All contingencies (outages) simulated under anticipated 2012 spring peak, summer off-peak and 
summer peak conditions, with the 5.0% and 2.5% test applied, yielded a valid power flow 
solution. As such, post-transient voltage stability is verified/achieved. As referenced earlier, a 
complete list of the evaluated contingencies (outages) is provided in Appendix 7. 
 
A2PP voltage stability (Q-V curve) analysis results indicate that the interconnection of the A2PP 
to the TID electric transmission system will not adversely impact TID local system voltage 
stability. The A2PP will improve TID local system voltage stability by increasing TID’s reactive 
margin from 341 MVAr to 373 MVAr (an improvement of 32 MVAr). 
 
Table V-9 tabulates and compares TID local voltage stability (under anticipated 2012 summer 
peak conditions) before and after interconnection of the A2PP. The associated plotted Q-V curves 
are provided in Appendix 10. 
 
Table V-9. TID Local System Voltage Stability 

Pre-Project Post-Project 
Outage Description Location Margin 

(MVAr) 
Voltage 
(p.u.) 

Margin 
(MVAr) 

Voltage 
(p.u.) 

N-0 All Elements in Service August 115 -390 0.64 -425 0.61 
Walnut-Westley & Walnut-Parker 230 kV Lines Out August 115 -289 0.65 -365 0.60 
Oakdale-Tuolumne #1 & #2 115 kV Lines Out August 115 -351 0.60 -396 0.61 
Westley-Marshall & Westley-Rogers 115 kV Lines Out August 115 -341 0.60 -373 0.61 
 
A2PP voltage stability (Q-V curve) analysis results also indicate that the interconnection of the 
A2PP to the TID electric transmission system will not adversely impact 500 kV bulk transmission 
system voltage stability. 
 
Table V-10 tabulates and compares 500 kV bulk transmission system voltage stability (under 
anticipated 2012 summer peak conditions) before and after interconnection of the A2PP. The 
associated plotted Q-V curves are provided in Appendix 11. 
 
Table V-10. 500 kV Bulk Transmission System Voltage Stability 

Pre-Project Post-Project 
Outage Description Location Margin 

(MVAr) 
Voltage 
(p.u.) 

Margin 
(MVAr) 

Voltage 
(p.u.) 

Gates 500 -5,080 0.72 -5,092 0.72 
Los Banos 500 -5,862 0.76 -6,097 0.70 
Tesla 500 -4,831 0.84 -4,890 0.83 N-0 All Elements in Service 

Tracy 500 -4,573 0.81 -4,581 0.81 
Gates 500 -4,753 0.71 -4,749 0.71 
Los Banos 500 -5,786 0.69 -5,789 0.70 
Tesla 500 -4,733 0.84 -4,810 0.83 Los Banos-Gates #3 500 kV Line Out 

Tracy 500 -4,456 0.81 -4,527 0.81 
Gates 500 -4,859 0.72 -4,855 0.72 
Los Banos 500 -5,429 0.68 -5,433 0.68 
Tesla 500 -4,656 0.84 -4,690 0.84 Los Banos-Midway 500 kV Line Out 

Tracy 500 -4,370 0.81 -4,424 0.81 
Gates 500 -4,811 0.73 -4,826 0.72 
Los Banos 500 -5,471 0.68 -5,489 0.68 
Tesla 500 -4,311 0.83 -4,361 0.83 Los Banos-Tesla 500 kV Line Out 

Tracy 500 -4,170 0.82 -4,247 0.81 
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Pre-Project Post-Project 
Outage Description Location Margin 

(MVAr) 
Voltage 
(p.u.) 

Margin 
(MVAr) 

Voltage 
(p.u.) 

Gates 500 -4,830 0.72 -4,862 0.72 
Los Banos 500 -5,563 0.69 -5,573 0.69 
Tesla 500 -4,439 0.84 -4,476 0.84 Los Banos-Tracy 500 kV Line Out 

Tracy 500 -4,005 0.81 -3,985 0.81 
Gates 500 -4,196 0.72 -4,209 0.72 
Los Banos 500 -3,946 0.74 -3,778 0.77 
Tesla 500 -3,175 0.88 -3,218 0.88 Los Banos-Gates & Los Banos-Midway 500 kV Lines Out 

Tracy 500 -2,990 0.87 -3,017 0.87 
Gates 500 -4,405 0.74 -4,406 0.74 
Los Banos 500 -4,537 0.68 -4,545 0.68 
Tesla 500 -3,663 0.84 -3,683 0.83 Los Banos-Tesla & Los Banos-Tracy 500 kV Lines Out 

Tracy 500 -3,467 0.81 -3,427 0.81 
Gates 500 -5,359 0.72 -5,506 0.71 
Los Banos 500 -6,491 0.70 -6,574 0.68 
Tesla 500 -5,600 0.82 -5,592 0.80 Tesla-Table Mt & Tesla-Vaca-Dixon 500 kV Lines Out 

Tracy 500 -5,496 0.80 -5,312 0.79 
Gates 500 -5,077 0.72 -5,075 0.72 
Los Banos 500 -6,048 0.70 -6,023 0.70 
Tesla 500 -4,698 0.80 -4,716 0.80 Tracy-Tesla #1 500 kV Line Out 

Tracy 500 -3,560 0.68 -3,587 0.68 
Gates 500 -4,867 0.72 -4,888 0.72 
Los Banos 500 -5,524 0.68 -5,536 0.68 
Tesla 500 -4,338 0.81 -4,401 0.80 Tracy-Los Banos & Tracy-Tesla #1 500 kV Lines Out 

Tracy 500 -2,104 0.64 -2,118 0.65 
 
Load handling capability (P-V curve) analysis is a compliment to Q-V analysis. P-V curves 
illustrate the voltage performance at a specific system location as a function of either increasing 
system load or increasing import. For the A2PP initial interconnection system impact study, the 
forecast modeled load was incremented in the development of limited/select P-V curves. Load 
handling capability is defined as the maximum load a system can support just prior to 
experiencing voltage collapse. 
 
A2PP load handling capability (P-V curve) analysis results indicate that the interconnection of the 
A2PP to the TID electric transmission system will increase TID load handling capability from 
1,094 MW to 1,308 MW (an improvement of 214 MW). 
 
Table V-11 tabulates and compares TID load handling capability before and after interconnection 
of the A2PP. The associated plotted P-V curves are provided in Appendix 12. 
 
Table V-11. TID Import Path Load Handling Capability 

Outage Description Pre-Project 
(MW) 

Post-Project 
(MW) 

Delta 
(MW) 

N-0 All Elements in Service 1,698 1,935 +237 
Walnut-Westley & Walnut-Parker 230 kV Lines Out 1,094 1,308 +214 
Oakdale-Tuolumne #1 & #2 115 kV Lines Out 1,438 1,704 +265 
Westley-Marshall & Westley-Rogers 115 kV Lines Out 1,514 1,732 +218 

Short-Circuit 
Short-circuit analysis was performed by TID using the ASPEN OneLiner software package. The 
purpose of the short-circuit analysis was to determine the impacts to fault duty by adding the 
A2PP to the TID electric transmission system. Three-phase faults and single line-to-ground faults 
were examined. Fault duties were calculated before and after the project. Table V-12 documents 
the largest percent increases in fault currents. 
 
A2PP short-circuit study results indicate that three (3) circuit breakers at the TID Walnut 69 kV 
station (CB 510, CB 530 and CB 550) may need an upgrade due to an increase in observed 
single line-to-ground fault current. The single line-to-ground fault current of 27,699 Amperes at 
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Walnut 69 kV station exceeds the three (3) breakers’ existing 27,000 Ampere interrupting 
capability. 
 
Table V-12. Short-Circuit 

3-Phase Fault Currents Single Line-to-Ground Fault Currents 
Location Voltage Pre-Project 

(Amps) 
Post-Project 

(Amps) 
Delta 
(%) 

Pre-Project 
(Amps) 

Post-Project 
(Amps) 

Delta 
(%) 

Interrupting 
Capability 

(Amps) 
Almond 69 12,912 14,900 15.4% 11,774 14,018 19.1% 31,500 
Almond 115 115 NA 11,821 NA NA 12,428 NA 15,000 
Almond G1 13.8 NA 41,472 NA NA 40,037 NA TBD 
Almond G2 13.8 NA 41,472 NA NA 40,037 NA TBD 
Almond G3 13.8 NA 41,472 NA NA 40,037 NA TBD 
Ceres 69 11,115 12,075 8.6% 7,506 8,019 6.8% 19,000 
Commons 69 17,518 18,247 4.2% 13,371 13,713 2.6% 40,000 
Cortez 115 7,780 8,697 11.8% 4,962 5,423 9.3% 40,000 
Crows 
Landing. 69 10,979 12,092 10.1% 7,694 8,367 8.8% 31,500 

Gilstrap 69 12,305 14,195 15.4% 10,746 12,870 19.8% 19,000 
Grayson 115 8,101 12,102 49.4% 6,706 12,279 83.1% 15,000 
Grayson 69 69 13,434 15,847 18.0% 12,697 16,264 28.1% TBD 
Hilmar 115 8,862 9,420 6.3% 5,817 6,059 4.2% 40,000 
Hughson 115 9,738 12,022 23.5% 7,226 8,890 23.0% 40,000 
Oakdale 
(TID) 115 9,056 9,891 9.2% 6,238 6,655 6.7% 40,000 

Pioneer 115 6,326 6,620 4.6% 4,119 4,229 2.7% 40,000 
Roeding 69 9,391 10,011 6.6% 5,894 6,174 4.8% 19,000 
Taylor 115 8,681 10,503 21.0% 6,022 7,218 19.9% 40,000 
Tuolumne 69 15,381 16,692 8.5% 12,893 13,889 7.7% 19,000 
Tuolumne 115 10,649 12,431 16.7% 8,182 9,340 14.2% 40,000 
Walnut 69 24,286 25,260 4.0% 26,871 27,699 3.1% 27,000 
Walnut 115 16,352 17,019 4.1% 16,370 16,848 2.9% 40,000 
WEC 115 15,803 16,455 4.1% 15,681 16,143 2.9% 40,000 
Westport 69 11,324 12,207 7.8% 7,533 8,036 6.7% 19,000 
 
A2PP short-circuit study results have been provided to PG&E, MID and WAPA for their review. 
PG&E, MID and WAPA have committed to cross-check TID’s study results against their circuit 
breakers’ existing interrupting capability. The need for circuit breaker replacement outside of TID 
service territory, due to the interconnection of the A2PP, is not anticipated. 
 
Complete short-circuit analysis output is provided in Appendix 13. 

VI. Mitigation (Alternatives) 
As proposed, interconnection of the A2PP requires that the existing 2.9-mile-long Almond-Crows 
Landing 69 kV single-circuit transmission line be re-rated to prevent possible thermal overloads 
under certain contingencies. Aside from the aforementioned Almond-Crows Landing 69 kV re-
rate, no additional mitigation measures were identified as part of the initial interconnection system 
impact study for the A2PP. 
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Introduction 
 
On behalf of the Turlock Irrigation District (TID), Utility System Efficiencies, Inc. (USE) respectfully 
submits the following study plan outline for the Almond 2 Power Plant (A2PP) project. Per the 
California Energy Commission’s request, the plan is outlined in bullet fashion. 
 
The outline is a result of coordination and communication between TID, the Merced Irrigation 
District (MeID), the Modesto Irrigation District (MID), the Sacramento Municipal Utility District 
(SMUD), the California ISO (CAISO), the Pacific Gas & Electric Company (PG&E), and the 
California Energy Commission (CEC). 
 
The study plan outline is broken into two (2) distinct sections: System Modeling & Technical 
Analysis. The Technical Analysis section is subdivided into three (3) sections: Evaluation, Criteria 
& Report/Deliverables. 
 
System Modeling Summarized 
 
General Modeling Assumptions 
 
• Study Year 
 

o 2012 
 

• Study Seasons: 
 

o Summer Peak 
o Summer Off-Peak 
o Spring Peak 
 

• Study Base Cases 
 

o 2012 Summer Central Valley 1:10 Peak Load Case 
 PG&E Assessment Case Developed in 2009 
 Case is Truncated (must be merged into PG&E Assessment full-loop case) 

 
o 2012 Summer Off-Peak Case 

 Source 2010 PG&E Assessment Case Developed in 2009 
 Case is Truncated (must be merged into PG&E Assessment full-loop case) 
 Change File Updating Loads to 2012 Provided by CAISO 

 
o 2012 Spring Peak Case 

 Developed from 2010 Heavy Spring WECC base case 
 Change File Updating Loads to 2012 Provided by PG&E 
 Approved Transmission Projects to be Added Manually 

 
Local System Loads & Losses Modeling 



 

 

 
Table I. Local System Loads & Losses Summary 

Area Summer Peak 
(1:10) 

Summer Off-Peak 
(50% of Peak) 

Spring Peak 
(1:10) 

TID 617 MW 308.5 MW 489 MW 
MeID 113 MW 56.5 MW 90 MW 
TID + MeID 730 MW 365 MW 579 MW 
 
Almond 2 Power Plant Generation Project Modeling 
 
• Three (3) 58 MW General Electric LM6000PG Turbines 
 

o 58 MW/unit (174 MW Total Gross Output) 
o 71 MVAr/unit boosting capability 
o 0 MVAr/unit bucking capability (study purposes only) 
 

• Three (3) 2 MW + 1 MVAr Station Aux Loads (6 MW + 3 MVAr Total) 
 
• Three (3) 72.5 MVA Generator Step-Up (GSU) Transformers 
 
• Two (2) 115 kV Lines to Grayson Substation 
 
CEC Generation (Queue) Modeling 
 
• Total Generation: 3,606 MW + 600 MW (On-Hold) = 4,206 MW 
 
• Includes Operational, Under Construction & Approved Projects 
 
Table II. CEC Generation Queue 

Docket No. Project Name Status Capacity 
(MW) Location 

1997-AFC-02 Sutter - Calpine Operational 525 Sutter 
1998-AFC-01 Los Medanos - Calpine Operational 564 Contra Costa 
1998-AFC-03 Delta - Calpine Operational 895 Contra Costa 
2000-AFC-01 Gateway - PG&E Operational 530 Contra Costa 
2001-AFC-16 Tracy Peaker - GWF Operational 169 San Joaquin 
2001-AFC-19 Cosumnes - SMUD Operational 500 Sacramento 

2001-SPPE-01 Woodland II - Modesto Irrigation District Operational 80 Stanislaus 
2002-AFC-04 Walnut - Turlock Irrigation District Operational 255 Stanislaus 

2003-SPPE-01 Ripon - Modesto Irrigation District Operational 95 San Joaquin 
2001-AFC-07 Russell City - Calpine & GE On-Hold 614 Alameda 

 
CAISO Generation (Queue) Modeling 
 
• Total Generation: 1,102 MW (Within 40-Mile Radius of Walnut 230 kV Substation) 

 
o See Supplemental Map 

 
• Transient Stability Data Not Available for CAISO Generation Queue 

 
o Use Typical Data 

 
Table III. CAISO Generation Queue (Transition Cluster) 

Queue 
No. Project Name Application 

Status 
Capacity 

(MW) Location Type Distance 
(Miles) 

76 Merced #1 Circuit (El Nido) Complete 13 Merced Steam 30 

268 Tesla-Manteca Line 
(via Schulte Switchyard) Active-Serial 155 San Joaquin Steam 30 

172 & 248 Tesla-Bellota Lines Active-Serial 589 San Joaquin Natural Gas 40 
269 Tesla-Westley Lines Transition-Serial 371 San Joaquin Natural Gas 40 



 

 

 
Existing TID Generation Modeling 
 
Table IV. TID Generation 

Name Unit ID Capacity 
(MW) Comment 

Don Pedro 1 55 
Don Pedro 2 55 
Don Pedro 4 38 

Due to Canal Limitations Don Pedro Normal Operating Maximum 
Dispatch Assumed to be 90 MW Total 

Almond CT 1 50  

Walnut CT 1 24 
Peaking Unit 
Used in Emergency Situations & for Reserves 
See Section Entitled Generation Sensitivity 

Walnut CT 2 24 
Peaking Unit 
Used in Emergency Situations & for Reserves 
See Section Entitled Generation Sensitivity 

WEC 1 82.3  
WEC 2 82.3  
WEC 3 93.6  
La Grange 1 5  
Dawson 1 5  
 
Existing MID Generation Modeling 
 
Table V. MID Generation 

Name Unit ID Capacity 
(MW) Comment 

Don Pedro 3 55  
Hershey 1 5.7 Normally Off-Line 

McClure 1 62 Peaking Unit 
See Section Entitled Generation Sensitivity 

McClure 2 62 Peaking Unit 
See Section Entitled Generation Sensitivity 

New Hogan Dam 1 2.2  
New Hogan Dam 2 2.2  
Ripon 1 50  
Ripon 2 50  
Woodland 1 49  
Woodland II 2 80  
 
Other Planned Generation Modeling 
 
• MID Woodland III 
 

o 49.2 MW (6 x 8.2 MW reciprocating engines) 
o Anticipated On-Line Date 2012 

 
Generation Sensitivity 
 
• 2012 Summer Peak Sensitivity Case to Include Peaking Units & On-Hold Projects 
 
• Total Sensitivity Generation: 2,428 MW 
 



 

 

Table VI. Sensitivity Generation 

Name Unit ID Capacity 
(MW) Comment 

Walnut CT 1 24 Peaking Unit 
Used in Emergency Situations & for Reserves 

Walnut CT 2 24 Peaking Unit 
Used in Emergency Situations & for Reserves 

McClure 1 62 Peaking Unit 
McClure 2 62 Peaking Unit 

Tesla Substation 
230 kV (Bus E) - 1,156 

2001-AFC-21 Tesla – FPL 
Alameda 
CEC Status On Hold 
CAISO Generation Queue No. 6 

East Altamont - 
Calpine - 1,100 

2001-AFC-04 
Alameda 
CEC Status On Hold 

 
Transmission Infrastructure Project Modeling 
 
• PG&E Approved Projects 
 
• CAISO Generation Queue Transmission Reinforcements 

 
o To be Posted Shortly on Secure CAISO Website 

 
• Transmission Infrastructure Projects to be Tabulated in SIS 
 
Technical Analysis Summarized 
 
Power Flow (Thermal & Voltage) Analysis 
 
• Power Flow Analysis to be Conducted  
 

o 2012 Summer Central Valley 1:10 Peak Load Case 
o 2012 Summer Off-Peak case 
o 2012 Spring Peak case 

 
• Evaluate & Compare (Pre- & Post-Project) Power Flow Thermal & Voltage Performance 
 

o Category A – All Elements in Service 
o Category B – Approximately 100 Contingencies 
o Category C – Approximately 200 Contingencies 
o Category B – G-1, L-1 

 One (1) WEC GT Out & WEC Stream Unit Reduced to Half Output 
 Plus All Category B L-1 Outages 

o Path Flows within Limits 
 
• Disturbance/Performance Criteria 
 

o Within Seasonal Normal Thermal Rating (Less than 100% for Category A) 
o Within Seasonal Emergency Thermal Rating (Less than 100% for Category B & C) 
 
o No more than 5% Voltage Deviation Allowed for Category B 
o No more than 10% Voltage Deviation Allowed for Category C 

 
• Reporting/Deliverables (One-Line Diagrams & Tabular Output) 
 

o Mitigation Measures, if Needed, will be Included in SIS 



 

 

o List of Contingencies Evaluated 
o New Thermal Violations Triggered by the Project 

 Pre-Project Thermal Loading Less than or Equal 100% & Post-Project 
Thermal Loading Greater than 100% 

o Thermal Violations Exacerbated by the Project 
 Pre-Project Thermal Loading Greater than 100% & Post-Project Thermal 

Loading Greater than 100% 
o New Voltage Violations Triggered by the Project 

 Pre-Project Voltage Deviations Less than or Equal 5% & Post-Project 
Thermal Voltage Deviations Greater than 5% for Category B 

 Pre-Project Voltage Deviations Less than or Equal 10% & Post-Project 
Voltage Deviations Greater than 10% for Category C 

o Voltage Violations Exacerbated by the Project 
 Pre-Project Voltage Deviations Greater than 5% & Post-Project Thermal 

Voltage Deviations Greater than 5% for Category B 
 Increases Greater Than or Equal to 0.02% 
 Pre-Project Voltage Deviations Greater than 10% & Post-Project Thermal 

Voltage Deviations Greater than 10% for Category C 
 Increases Greater Than or Equal to 0.02% 

o Provide Power Flow diagrams (MW, % Loading & P. U. Voltage) for Base Cases with 
& without the Project 

o Provide Power Flow diagrams (MW, % Loading & P. U. Voltage) for all N-0, N-1 & N-
2 Results where Overloads or Voltage Violations Appear 

 Largest Violation Only 
 Tabular Output to Contain All Violations 

 
Transient Stability Analysis 
 
• Transient Stability Analysis to be Conducted  
 

o 2012 Summer Central Valley 1:10 Peak Load Case 
 
• Evaluate & Compare (Post-Project Only) Transient Stability Performance 
 

o Project-Related 
 A2PP Load Rejection (Three-Phase Fault on High-Side Bus) 

o Local Area 
 Grayson-Hughson 115 kV Single-Line Outage 
 Grayson-Taylor 115 kV Single-Line Outage 
 Grayson-Almond 69 kV Single-Line Outage 
 Grayson-Gilstrap 69 kV Single-Line Outage 
 Grayson-Westport 69 kV Single-Line Outage 

o Import Paths 
 Walnut-Parker / Walnut-Westley 230 kV Double-Line Outage 
 Oakdale-Tuolumne 115 kV Double-Line Outage 
 Westley-Marshall / Westley-Rogers 115 kV Double-Line Outage 

o 500 kV Bulk Transmission System  
 Select N-1 & N-2 Outages 

 
• Disturbance/Performance Criteria 
 



 

 

Table VII. WECC/NERC Disturbance/Performance Criteria 

NERC and WECC 
Categories Transient Voltage Dip Standard Minimum Transient Frequency 

Standard 

Post Transient Voltage 
Deviation Standard 

(See Note 2) 
A Nothing in addition to NERC 

B 

Not to exceed 25% at load buses 
or 30% at non-load buses. 

Not to exceed 20% for more than 
20 cycles at load buses. 

Not below 59.6Hz for 6 cycles 
or more at a load bus. 

Not to exceed 5% at any 
bus. 

C 
Not to exceed 30% at any bus. 

Not to exceed 20% for more than 
40 cycles at load buses. 

Not below 59.0Hz for 6 cycles 
or more at a load bus. 

Not to exceed 10% at any 
bus. 

D Nothing in addition to NERC 
 
• Reporting/Deliverables 
 

o Mitigation Measures, if Needed, will be Included in SIS 
o List of Contingencies Evaluated 
o Transient Stability plots will be Provided in Adobe Acrobat pdf Format 
o Plots Illustrate Voltage, Frequency & Angle of the Almond 2 Power Plant Project 

along with up to five (5) other key locations 
o Plot Format will be One (1) Plot per Page (for Readability) 
o Each Plot will Overlay Pre- & Post-Project Performance for Easy Comparison 

 
Voltage Stability (Q-V/P-V) Analysis 
 
• Voltage Stability Analysis to be Conducted  
 

o 2012 Summer Central Valley 1:10 Peak Load Case 
 
• Evaluate & Compare (Pre- & Post-Project) Voltage Stability Performance 
 

o Develop Q-V/P-V Curves for Import Paths 
 All Elements in Service 
 Walnut-Parker / Walnut-Westley 230 kV Double-Line Outage 
 Oakdale-Tuolumne 115 kV Double-Line Outage 
 Westley-Rogers / Westley-Marshall 115 kV Double-Line Outage 
 Select N-1 & N-2 500 kV Bulk Transmission System Outages 

o 5.0% Test for Remaining Category B Outages 
o 2.5% Test for Remaining Category C Outages 

 
• Disturbance/Performance Criteria 
 

o Positive Reactive Margin for Q-V Curves 
o Solved Cases for 5.0% & 2.5% Tests 
o No more than 5% Voltage Deviation allowed for Category B 
o No more than 10% Voltage Deviation allowed for Category C 

 
• Reporting/Deliverables 
 

o Mitigation Measures, if Needed, will be Included in SIS 
o List of Contingencies Evaluated 
o Q-V/P-V Curves 
o Tabular Summary of 5.0% & 2.5% Tests 
o New Voltage Violations Triggered by the Project 

 Pre-Project Voltage Deviations Less than or Equal 5% & Post-Project 
Thermal Voltage Deviations Greater than 5% for Category B 



 

 

 Pre-Project Voltage Deviations Less than or Equal 10% & Post-Project 
Voltage Deviations Greater than 10% for Category C 

o Voltage Violations Exacerbated by the Project 
 Pre-Project Voltage Deviations Greater than 5% & Post-Project Thermal 

Voltage Deviations Greater than 5% for Category B 
 Increases Greater Than or Equal to 0.02% 
 Pre-Project Voltage Deviations Greater than 10% & Post-Project Thermal 

Voltage Deviations Greater than 10% for Category C 
 Increases Greater Than or Equal to 0.02% 

 
Short-Circuit Analysis 
 
• Short-Circuit Analysis to be Conducted  
 

o 2012 Summer Central Valley 1:10 Peak Load Case 
 
• Short-Circuit Duties Assessed by TID Engineers 
 

o Three-Phase & Single-Phase to Ground 
o Pre-Project & Post-Project 
o Results Folded into SIS 
o TID Possesses Circuit Breaker Data/Information 
o TID In-House Analysis Superior to Generic WECC Data Sets 
o Includes Current Contributions for Tie Lines 

 
Report Structure Summarized 
 
SIS Report Structure Overview 
 
• Introduction 
 
• Executive Summary 
 
• Base Cases & Assumptions 
 
• Study Criteria 
 
• Study Results (Including Pertinent Tables & Figures) 

 
o Power Flow 
o Transient Stability 
o Voltage Stability 
o Short-Circuit 

 
• Mitigation (Alternatives) 
 
• Appendices 
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A2PP Power Flow Model (GE PSLF Format) 
bus data  [    4]             ty  vsched   volt     angle    ar zone  vmax   vmin   date_in date_out pid L own st  latitude  longitude 
   38493 "ALMND115" 115.00  :  1 1.00000 1.030898   2.01703  30  324 1.1000 0.9000   400101   391231   0 0 337 0    0.00000    0.00000 
   38544 "ALMCT2  "  13.80  :  2 1.01500 1.015000  10.30500  30  324 1.1000 0.9000   400101   391231   0 0 337 0    0.00000    0.00000 
   38545 "ALMCT3  "  13.80  :  2 1.01500 1.015000  10.30500  30  324 1.1000 0.9000   400101   391231   0 0 337 0    0.00000    0.00000 
   38546 "ALMCT4  "  13.80  :  2 1.01500 1.015000  10.30500  30  324 1.1000 0.9000   400101   391231   0 0 337 0    0.00000    0.00000 
# 
branch data  [    2]                                 ck  se  long_id_    st resist   react   charge   rate1  rate2  rate3  rate4 aloss  
lngth  
  38493 "ALMND115" 115.00   38534 "GRAY115 " 115.00 "2 "  1 "        " :  1 0.00755 0.04689  0.00753  162.7  187.2  197.8  217.7 0.000    
1.0 / 
  30  324 0.0000 0.000 0.000   400101   391231   0 0  0    0.0    0.0    0.0    0.0 337 1.000   0 0.000   0 0.000   0 0.000   0 0.000   
0 0.000   0 0.000   0 0.000  0 
  38493 "ALMND115" 115.00   38534 "GRAY115 " 115.00 "1 "  1 "        " :  1 0.00755 0.04689  0.00753  162.7  187.2  197.8  217.7 0.000    
1.0 / 
  30  324 0.0000 0.000 0.000   400101   391231   0 0  0    0.0    0.0    0.0    0.0 337 1.000   0 0.000   0 0.000   0 0.000   0 0.000   
0 0.000   0 0.000   0 0.000  0 
# 
transformer data  [   3]                               ck   long_id_    st ty --no---    reg_name          zt         int                           
tert               ar zone  tbase   ps_r    ps_x    pt_r    pt_x    ts_r    ts_x 
   38493 "ALMND115" 115.00    38544 "ALMCT2  "  13.80 "1 " "        " :  1  1     38544 "ALMCT2  "  13.80   0   -1      "        " 
000.00   -1      "        " 000.00   30  324   43.5 0.00240 0.12000 0.00000 0.00000 0.00000 0.00000 / 
 115.00  13.50   0.00 0.0000 0.00000 0.00000   72.5   72.5   72.5   72.5 0.000 1.5000 0.5000 1.0500 0.9500 0.00625 1.0000 1.0000 
1.0000 0.0000   400101   391231   0 0     0.0    0.0    0.0    0.0 / 
 337 1.000   0 0.000   0 0.000   0 0.000   0 0.000   0 0.000   0 0.000   0 0.000  0 / 
    0.0    0.0 0.0000 0.0000     0.0    0.0    0.0     0.0    0.0    0.0 0.000 0.000  0  0  0 0.0000 0.0000 
   38493 "ALMND115" 115.00    38545 "ALMCT3  "  13.80 "1 " "        " :  1  1     38545 "ALMCT3  "  13.80   0   -1      "        " 
000.00   -1      "        " 000.00   30  324   43.5 0.00240 0.12000 0.00000 0.00000 0.00000 0.00000 / 
 115.00  13.50   0.00 0.0000 0.00000 0.00000   72.5   72.5   72.5   72.5 0.000 1.5000 0.5000 1.0500 0.9500 0.00625 1.0000 1.0000 
1.0000 0.0000   400101   391231   0 0     0.0    0.0    0.0    0.0 / 
 337 1.000   0 0.000   0 0.000   0 0.000   0 0.000   0 0.000   0 0.000   0 0.000  0 / 
    0.0    0.0 0.0000 0.0000     0.0    0.0    0.0     0.0    0.0    0.0 0.000 0.000  0  0  0 0.0000 0.0000 
   38493 "ALMND115" 115.00    38546 "ALMCT4  "  13.80 "1 " "        " :  1  1     38546 "ALMCT4  "  13.80   0   -1      "        " 
000.00   -1      "        " 000.00   30  324   43.5 0.00240 0.12000 0.00000 0.00000 0.00000 0.00000 / 
 115.00  13.50   0.00 0.0000 0.00000 0.00000   72.5   72.5   72.5   72.5 0.000 1.5000 0.5000 1.0500 0.9500 0.00625 1.0000 1.0000 
1.0000 0.0000   400101   391231   0 0     0.0    0.0    0.0    0.0 / 
 337 1.000   0 0.000   0 0.000   0 0.000   0 0.000   0 0.000   0 0.000   0 0.000  0 / 
    0.0    0.0 0.0000 0.0000     0.0    0.0    0.0     0.0    0.0    0.0 0.000 0.000  0  0  0 0.0000 0.0000 
# 
generator data  [   3]     id   long_id_    st ---no--     reg_name       prf  qrf  ar zone   pgen   pmax   pmin   qgen   qmax   qmin   
mbase   cmp_r cmp_x gen_r gen_x           hbus                    tbus           date_in date_out pid N 
  38546 "ALMCT4  "  13.80 "1 " "        " :  1   38546 "ALMCT4  "  13.80  1.00 1.00  30  324   58.00   58.0  10.0    6.4   71.0    0.0 
100.0000 0.000 0.000 0.000 0.000  -1      "       " 0.0   -1      "       " 0.0    400101   391231   0 0 / 
 0.0000 0.0000 1.0000 337 1.000   0 0.000   0 0.000   0 0.000   0 0.000   0 0.000   0 0.000   0 0.000    0   0   0   1   0   0   0    
0.0 
  38545 "ALMCT3  "  13.80 "1 " "        " :  1   38545 "ALMCT3  "  13.80  1.00 1.00  30  324   58.00   58.0  10.0    6.4   71.0    0.0 
100.0000 0.000 0.000 0.000 0.000  -1      "       " 0.0   -1      "       " 0.0    400101   391231   0 0 / 



 

 

 0.0000 0.0000 1.0000 337 1.000   0 0.000   0 0.000   0 0.000   0 0.000   0 0.000   0 0.000   0 0.000    0   0   0   1   0   0   0    
0.0 
  38544 "ALMCT2  "  13.80 "1 " "        " :  1   38544 "ALMCT2  "  13.80  1.00 1.00  30  324   58.00   58.0  10.0    6.4   71.0    0.0 
100.0000 0.000 0.000 0.000 0.000  -1      "       " 0.0   -1      "       " 0.0    400101   391231   0 0 / 
 0.0000 0.0000 1.0000 337 1.000   0 0.000   0 0.000   0 0.000   0 0.000   0 0.000   0 0.000   0 0.000    0   0   0   1   0   0   0    
0.0 
# 
load data  [   3]           id   long_id_     st      mw      mvar    mw_i    mvar_i  mw_z      mvar_z  ar zone  date_in date_out pid 
N own 
   38546 "ALMCT4  "  13.80 "ss" "        "  :  1    2.000    1.000    0.000    0.000    0.000    0.000  30  324   400101   391231   0 
0 337 
   38545 "ALMCT3  "  13.80 "ss" "        "  :  1    2.000    1.000    0.000    0.000    0.000    0.000  30  324   400101   391231   0 
0 337 
   38544 "ALMCT2  "  13.80 "ss" "        "  :  1    2.000    1.000    0.000    0.000    0.000    0.000  30  324   400101   391231   0 
0 337 
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A2PP Dynamic Model (GE PSDS Format) 
genrou   38544 "ALMCT2  "  13.80 "1 " : #9 mva=60.000   7.00  0.03  0.75  0.05  2.40  0.00 2.10  2.00  0.20  0.50  0.18  0.15  0.05  
0.30 0.00  0.0000 0.0000 
exst4b   38544 "ALMCT2  "  13.80 "1 " : #9 0.02 3.15 3.15 0.02 1.00 -0.87 1.00 0.00 1.00 -0.87 0.0 6.50  0.0 0.0 0.08 0.0 8.00 
ggov1    38544 "ALMCT2  "  13.80 "1 " : #9 0.0400 1.0 1.0 0.0500 -0.0500 10.0 2.0 0.0 1.0 1.0 0.1000 0.5000 1.5000 0.1500 0.5000 0.0 
0.0 0.0 3.0 1.0 0.2 1.0 0.0 0.1 -0.1 
pss2a    38544 "ALMCT2  "  13.80 "1 " : #9 1.0000 0.0000 3.0000 0.0000 2.0000 2.0000 2.0000 0.0000 0.0000 2.0000 0.41667 1.0000 1.0000 
0.5000 0.1000 1.0000 5.0000 10.0000 0.2500 0.0400 0.2000 0.0300 0.1000 -0.1000 
# 
genrou   38545 "ALMCT3  "  13.80 "1 " : #9 mva=60.000   7.00  0.03  0.75  0.05  2.40  0.00 2.10  2.00  0.20  0.50  0.18  0.15  0.05  
0.30 0.00  0.0000 0.0000 
exst4b   38545 "ALMCT3  "  13.80 "1 " : #9 0.02 3.15 3.15 0.02 1.00 -0.87 1.00 0.00 1.00 -0.87 0.0 6.50  0.0 0.0 0.08 0.0 8.00 
ggov1    38545 "ALMCT3  "  13.80 "1 " : #9 0.0400 1.0 1.0 0.0500 -0.0500 10.0 2.0 0.0 1.0 1.0 0.1000 0.5000 1.5000 0.1500 0.5000 0.0 
0.0 0.0 3.0 1.0 0.2 1.0 0.0 0.1 -0.1 
pss2a    38545 "ALMCT3  "  13.80 "1 " : #9 1.0000 0.0000 3.0000 0.0000 2.0000 2.0000 2.0000 0.0000 0.0000 2.0000 0.41667 1.0000 1.0000 
0.5000 0.1000 1.0000 5.0000 10.0000 0.2500 0.0400 0.2000 0.0300 0.1000 -0.1000 
# 
genrou   38546 "ALMCT4  "  13.80 "1 " : #9 mva=60.000   7.00  0.03  0.75  0.05  2.40  0.00 2.10  2.00  0.20  0.50  0.18  0.15  0.05  
0.30 0.00  0.0000 0.0000 
exst4b   38546 "ALMCT4  "  13.80 "1 " : #9 0.02 3.15 3.15 0.02 1.00 -0.87 1.00 0.00 1.00 -0.87 0.0 6.50  0.0 0.0 0.08 0.0 8.00 
ggov1    38546 "ALMCT4  "  13.80 "1 " : #9 0.0400 1.0 1.0 0.0500 -0.0500 10.0 2.0 0.0 1.0 1.0 0.1000 0.5000 1.5000 0.1500 0.5000 0.0 
0.0 0.0 3.0 1.0 0.2 1.0 0.0 0.1 -0.1 
pss2a    38546 "ALMCT4  "  13.80 "1 " : #9 1.0000 0.0000 3.0000 0.0000 2.0000 2.0000 2.0000 0.0000 0.0000 2.0000 0.41667 1.0000 1.0000 
0.5000 0.1000 1.0000 5.0000 10.0000 0.2500 0.0400 0.2000 0.0300 0.1000 -0.1000 
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(CAISO/PG&E Approved Projects) 
 



 

 

Transmission Infrastructure Project Modeling (CAISO/PG&E Approved Projects) 
No. Project Name Date 

1 Herndon-Bullard 115 kV Re-conductor In-service 
2 Kasson-Lammers 115 kV Re-conductor In-service 
3 Lone Tree Substation In-service 
4 McCall 230/115 kV Transformer Replacement In-service 
5 Metcalf - El Patio 115 kV Re-conductor In-service 
6 Monta Vista 115/60 kV Transformer  In-service 
7 Newark - Fremont 115 kV Re-conductor In-service 
8 Palermo 230/115 kV Transformer In-service 
9 Stagg 230/60 kV Transformers In-service 

10 Templeton - Atascadero 70 kV Re-conductor In-service 
11 Weber #1 60 kV Line In-service 
12 Humboldt - Harris 60 kV Re-conductor In-service 
13 Martin 115/60 kV Transformer Replacement In-service 
14 Metcalf-Moss Landing 230 kV Re-conductor In-service 
15 Merced 115 kV Bus Re-conductor In-service 
16 Plainfield Substation Capacity Increase  In-service 
17 Live Oak Substation Capacity Increase In-service 
18 Plumas Substation Capacity Increase In-service 
19 Davis 115 kV Circuit Breaker In-service 
20 Martin-Hunters Point  115 kV Cable 2009 
21 Gold Hill - Clarksville 115 kV Line Re-conductor 2009 
22 Lakeville 230/60 kV Transformer Capacity Increase 2009 
23 Pease-Marysville 60 kV Line 2009 
24 Potrero Bus Parallel Circuit Breaker Project 2009 
25 Humboldt Reactive Support 2009 
26 West Sacramento-Brighton 115 kV Re-conductor 2009 
27 Brighton 230/115 kV Transformer Replacement 2009 
28 Placer - Horseshoe 115 kV Reinforcement Project 2009 
29 Brighton 230/115 kV Transformer Replacement 2009 
30 Moss Landing - Salinas - Soledad 115 kV Re-conductor 2009 
31 Larkin Circuit Breaker No. 192 2009 
32 Mesa (DCPP ) 230 kV Shunt Capacitors 2010 
33 Glass - Madera 70 kV Reconfiguration (Borden - Madera 70 kV new line) 2010 
34 Hollister 115 kV Re-conductor 2010 
35 West Point - Valley Springs 60 kV Line 2010 
36 Gregg 230 kV Reactor 2010 
37 Mendocino Coast Reactive Support 2010 
38 Oakland Underground Cable 2010 
39 Pittsburg - Tesla 230 kV Re-conductor 2010 
40 Menlo 60 kV Switch Upgrade (Menlo Area 60 kV System Upgrade) 2010 
41 Stone Substation Capacity Increase  2010 
42 7th Standard Substation Capacity Increase 2010 
43 Newark - Ravenswood 230 kV Line 2010 
44 Contra Costa - Las Positas 230 kV Line 2010 
45 Tesla 115 kV Capacity Increase 2010 
46 Atlantic - Lincoln Transmission 2010 
47 Crazy Horse Switching Station 2010 
48 Palermo - Rio Oso 115 kV Line Re-conductor 2010 
49 South of Birds Landing 230 kV Re-conductor 2010 
50 Humboldt 115/60 kV Transformer Replacements 2010 
51 Lakeville No. 2 60 kV Switch Upgrade 2010 
52 Palermo 115 kV Circuit Breaker & Switch Replacement 2010 
53 Carbona Reliability 2010 
54 Kyoho Manufacturing California 115 kV Interconnection 2010 
55 Lodi-industrial 60 kV Line Switch Upgrade Project 2010 
56 Salado-Newman 60 kV Line #2 Re-conductor 2010 
57 Country Club 60 kV Bus Upgrade 2010 
58 Menlo Area 60 kV System Upgrade 2010 
59 Daly City Bus Reconfiguration 2010 
60 Tri-Valley Voltage Control 2010 
61 San Mateo-Bair 60 kV Line Re-conductor 2010 
62 Occidental of Elk Hills 230 kV Interconnection Project 2010 
63 Del Monte - Fort Ord 60 kV Reinforcement Project 2010 
64 Burns Reliability Project 2010 



 

 

No. Project Name Date 
65 Lakeville - Ignacio #2 230 kV Line Project 2011 
66 Bay Meadows 115 kV Re-conductor 2011 
67 Contra Costa - Moraga 230 kV Line Re-conductor 2011 
68 Half Moon Bay Reactive Support 2011 
69 Moraga Transformer Capacity Increase 2011 
70 Cortina 60 kV Reliability 2011 
71 Pittsburg 230/115 kV Transformer Capacity Increase 2011 
72 Soledad 115/60 kV Transformer Capacity 2011 
73 South of San Mateo Capacity Increase  2011 
74 Tesla-Newark 230 kV Path Upgrade 2011 
75 Cooley Landing 115/60 kV Transformer Capacity Upgrade 2011 
76 Table Mountain - Rio Oso 230 kV Line Re-conductor and Tower Raises 2011 
77 West Fresno Reactive  Support (Sanger - California Ave 70 kV to 115 kV Voltage Conversion) 2011 
78 Wheeler Ridge 230/70 kV Transformer 2011 
79 East Nicolaus 115 kV Area Reinforcement 2011 
80 Missouri Flat - Gold Hill 115 kV Line 2011 
81 Vaca Dixon - Birds Landing 230 kV Re-conductor 2011 
82 Maple Creek Reactive Support 2011 
83 Garberville Reactive Support 2011 
84 Gold Hill-Horseshoe 115 kV Reinforcement 2011 
85 San Justo Substation Interconnection 2011 
86 Guernsey-Henrietta 70 kV Line Re-conductor Project 2011 
87 Herndon 115 kV Circuit Breaker Replacement Project 2011 
88 Herndon 230/115 kV Transformer Project 2011 
89 Sanger-Reedley 70 kV to 115 kV Conversion Project 2011 
90 Sanger-California Ave 70 kV to 115 kV Voltage Conversion Project 2011 
91 Sheperd Substation 2011 
92 Rio Oso 230/115 kV Transformer Upgrades 2012 
93 Monta Vista - Los Altos 60 kV Re-conductor 2012 
94 Metcalf-Evergreen 115 kV 2012 
95 Metcalf-Piercy & Swift and Newark-Dixon Landing 115 kV Upgrade 2012 
96 Clear Lake 60 kV System Reinforcement 2012 
97 Valley Spring 230/60 kV Transmission Addition 2012 
98 Evergreen-Mabury 60 kV to 115 kV conversion 2012 
99 Ravenswood-Cooley Landing 115 kV line Re-conductor 2012 

100 Midway-Renfro 115 kV Re-conductor 2012 
101 Natividad Substation Interconnection 2012 
102 Caruthers - Kingsburg 70kV 2012 
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Table I. NERC/WECC Transmission Systems Standards Normal & Contingency Conditions 
Contingencies System Limits or Impacts 

Category Initiating Event(s) and Contingency 
Element(s) 

Elements 
Out of 

Service 
Thermal 
Limits 

Voltage 
Limits 

System 
Stable 

Loss of Demand or 
Curtailed Firm 

Transfers 

Cascading c 
Outages 

A – No Contingencies All Facilities in Service None 
Applicable 
Rating a 

(A/R) 

Applicable 
Rating a 

(A/R) 
Yes No No 

Single Line Ground (SLG) or 3-Phase (3Ø) 
Fault, with Normal Clearing:       

1. Generator 
2. Transmission Circuit 
3. Transformer 
4. Loss of an Element without a Fault 

Single 
Single 
Single 
Single 

A/R 
A/R 
A/R 
A/R 

A/R 
A/R 
A/R 
A/R 

Yes 
Yes 
Yes 
Yes 

No b 
No b 
No b 
No b 

No 
No 
No 
No 

Single Pole Block, Normal Clearing f:       

B – Event resulting in the 
loss of a single element. 

5. Single Pole (dc) Line Single A/R A/R Yes No b No 
SLG Fault, with Normal Clearing f:       

1. Bus Section 
2. Breaker (failure or internal fault) 

Multiple 
Multiple 

A/R 
A/R 

A/R 
A/R 

Yes 
Yes 

Planned/Controlled d 
Planned/Controlled d 

No 
No 

SLG or 3Ø Fault, with Normal Clearing f, 
Manual System Adjustments, followed by 
another SLG or 3Ø Fault, with Normal 
Clearing f: 

      

3. Category B (B1, B2, B3, or B4) 
contingency, manual system adjustments, 
followed by another Category B (B1, B2, 
B3, or B4) contingency 

Multiple A/R A/R Yes Planned/Controlled d No 

Bipolar Block, with Normal Clearing f:       
4. Bipolar (dc) Line Multiple A/R A/R Yes Planned/Controlled d No 

Fault (non 3Ø), with Normal Clearing f:       
5. Double Circuit Towerline g Multiple A/R A/R Yes Planned/Controlled d No 

SLG Fault, with Delayed Clearing f (stuck 
breaker or protection system failure):       

C – Event(s) resulting in the 
loss of two or more (multiple) 
elements. 

6. Generator 
7. Transmission Circuit 
8. Transformer 
9. Bus Section 

Multiple 
Multiple 
Multiple 
Multiple 

A/R 
A/R 
A/R 
A/R 

A/R 
A/R 
A/R 
A/R 

Yes 
Yes 
Yes 
Yes 

Planned/Controlled d 
Planned/Controlled d 
Planned/Controlled d 
Planned/Controlled d 

No 
No 
No 
No 



 

 

Contingencies System Limits or Impacts 

Category Initiating Event(s) and Contingency 
Element(s) 

Elements 
Out of 

Service 
Thermal 
Limits 

Voltage 
Limits 

System 
Stable 

Loss of Demand or 
Curtailed Firm 

Transfers 

Cascading c 
Outages 

3Ø Fault, with Delayed Clearing f (stuck 
breaker or protection system failure): 

1. Generator 
2. Transmission Circuit 
3. Transformer 
4. Bus Section 

3Ø Fault, with Normal Clearing f: 
5. Breaker (failure or internal fault) 

D e – Extreme event 
resulting in two or more 
(multiple) elements removed 
or cascading out of service 

Other: 
6. Loss of towerline with three or more 
circuits 
7. All transmission lines on a common 
right-of way 
8. Loss of a substation (one voltage level 
plus transformers) 
9. Loss of a switching station (one voltage 
level plus transformers) 
10. Loss of all generating units at a station 
11. Loss of a large load or major load 
center 
12. Failure of a fully redundant special 
protection system (or remedial action 
scheme) to operate when required 
13. Operation, partial operation, or 
misoperation of a fully redundant special 
protection system (or remedial action 
scheme) for an event or condition for 
which it was not intended to operate 
14. Impact of severe power swings or 
oscillations from disturbances in another 
Regional Council. 

Evaluate for risks and consequences. 
 

• May involve substantial loss of customer demand and generation in a widespread area or 
areas. 

• Portions or all of the interconnected systems may or may not achieve a new, stable 
operating point. 

• Evaluation of these events may require joint studies with neighboring systems. 

Footnotes to Table I.3 
 
a) Applicable rating (A/R) refers to the applicable normal and emergency facility thermal rating or system voltage limit as determined and consistently applied by the system or 

facility owner. Applicable ratings may include emergency ratings applicable for short durations as required to permit operating steps necessary to maintain system control. All 
ratings must be established consistent with applicable NERC Planning Standards addressing facility ratings. 

 

                                                      
3 Table I taken from the NERC/WECC Planning Standards document approved by the Planning Coordination Committee (PCC) at its June 27-28, 2002 meeting. Approved by the 
Board of Directors at its August 8-9, 2002 meeting. 



 

 

b) Planned or controlled interruption of electric supply to radial customers or some local network customers, connected to or supplied by the faulted element or by the affected area, 
may occur in certain areas without impacting the overall security of the interconnected transmission systems. To prepare for the next contingency, system adjustments are 
permitted, including curtailments of contracted firm (non-recallable reserved) electric power transfers. 

 
c) Cascading is the uncontrolled successive loss of system elements triggered by an incident at any location. Cascading results in widespread service interruption, which cannot be 

restrained from sequentially spreading beyond an area predetermined by appropriate studies. 
 
d) Depending on system design and expected system impacts, the controlled interruption of electric supply to customers (load shedding), the planned removal from service of 

certain generators, and/or the curtailment of contracted firm (non-recallable reserved) electric power transfers may be necessary to maintain the overall security of the 
interconnected transmission systems. 

 
e) A number of extreme contingencies that are listed under Category D and judged to be critical by the transmission planning entity (or entities) will be selected for evaluation. It is 

not expected that all possible facility outages under each listed contingency of Category D will be evaluated. 
 
f) Normal clearing is when the protection system operates as designed and the fault is cleared in the time normally expected with proper functioning of the installed protection 

systems. Delayed clearing of a fault is due to failure of any protection system component such as a relay, circuit breaker, or current transformer (CT), and not because of an 
intentional design delay. 

 
g) System assessments may exclude these events where multiple circuit towers are used over short distances (e.g., station entrance, river crossings) in accordance with Regional 

exemption criteria 
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Contingency (Outage) List 
Outage 
Number 

WECC/NERC 
Category Outage Description 

10000 A N-0 All Elements in Service 
20000 B1 Almond CT Out 
20001 B1 Almond Unit #2 Out 
20002 B1 Almond Unit #3 Out 
20003 B1 Almond Unit #4 Out 
20004 B1 Don Pedro Unit #1 Out 
20005 B1 Don Pedro Unit #2 Out 
20006 B1 Don Pedro Unit #4 Out 
20007 B1 Walnut CT Unit #1 Out 
20008 B1 Walnut CT Unit #2 Out 
20009 B1 WEC Unit #1 Out  
20010 B1 WEC Unit #2 Out  
20011 B1 WEC Unit #3 Out  
20012 B1 Moccasin Unit #1 Out  
20013 B1 Moccasin Unit #2 Out  
20014 B1 Don Pedro Unit #3 Out 
20015 B1 McClure Unit #1 Out 
20016 B1 McClure Unit #2 Out 
20017 B1 New Hogan Dam Unit #1 Out  
20018 B1 New Hogan Dam Unit #2 Out  
20019 B1 Ripon Unit #1 Out 
20020 B1 Ripon Unit #2 Out 
20021 B1 Woodland MID Out 
20022 B1 Woodland MID II Out 
30000 B2 Westley-Walnut 230 kV Line Out  
30001 B2 Westley-Parker 230 kV Line Out  
30002 B2 Walnut-Parker 230 kV Line Out 
30003 B2 Westley-Tracy #1 230 kV Line Out 
30004 B2 Westley-Tracy #2 230 kV Line Out 
30005 B2 Tuolumne-Oakdale #1 115 kV Line Out  
30006 B2 Tuolumne-Oakdale #2 115 kV Line Out  
30007 B2 Tuolumne-Pioneer 115 kV Line Out 
30008 B2 Pioneer-Castle 115 kV Line Out  
30009 B2 Castle-Cooper 115 kV Line Out 
30010 B2 Cooper-Pioneer 115 kV Line Out  
30011 B2 Pioneer-August 115 kV Line Out  
30012 B2 August-Walnut 115 kV Line Out 
30013 B2 Walnut-WEC 115 kV Line Out 
30014 B2 WEC-Hilmar 115 kV Line Out 
30015 B2 Hilmar-Cortez 115 kV Line Out 
30016 B2 Cortez-Taylor 115 kV Line Out 
30017 B2 Hughson-Tuolumne 115 kV Line Out 
30018 B2 Westley-Marshall 115 kV Line Out 
30019 B2 Marshall-Walnut 115 kV Line Out 
30020 B2 Walnut-Rogers 115 kV Line Out 
30021 B2 Rogers-Westley 115 kV Line Out  
30022 B2 Grayson-Taylor 115 kV Line Out  
30023 B2 Grayson-Hughson 115 kV Line Out 
30024 B2 Grayson-Almond #1 115 kV Line Out 
30025 B2 Grayson-Almond #2 115 kV Line Out 
30026 B2 Newark-Moccasin #3 115 kV Line Out 
30027 B2 Newark-Moccasin #4 115 kV Line Out 
30028 B2 Westley-Rosemore #1 230 kV Line Out  
30029 B2 Westley-Rosemore #2 230 kV Line Out  
30030 B2 Claus-Huntwstp 115 kV Line Out  
30031 B2 Claus-McClure 115 kV Line Out 
30032 B2 Claus-Standiford 115 kV Line Out 
30033 B2 Huntwstp-Hershey 115 kV Line Out 
30034 B2 McClure-Santa Cruz 115 kV Line Out 
30035 B2 Santa Cruz-Standiford 115 kV Line Out 
30036 B2 Warnerville-Standiford #1 115 kV Line Out 
30037 B2 Warnerville-Standiford #2 115 kV Line Out 
30038 B2 Westley-Tesla 230 kV Line Out 



 

 

Outage 
Number 

WECC/NERC 
Category Outage Description 

30039 B2 Westley-Los Banos 230 kV Line Out 
30040 B2 Tracy-Tesla #1 500 kV Line Out  
30041 B2 Los Banos-Gates #1 500 kV Line Out 
30042 B2 Los Banos-Gates #3 500 kV Line Out 
30043 B2 Los Banos-Tracy 500 kV Line Out 
30044 B2 Los Banos-Tesla 500 kV Line Out 
30045 B2 Los Banos-Moss Landing 500 kV Line Out 
30046 B2 Los Banos-Midway 500 kV Line Out 
30047 B2 Walnut-Commons 69 kV Line Out 
30048 B2 Commons-Westport 69 kV Line Out 
30049 B2 Gilstrap-Grayson 69 kV Line Out 
30050 B2 Grayson-Westport 69 kV Line Out 
30051 B2 Grayson-Almond 69 kV Line Out 
30052 B2 Gilstrap-Almond 69 kV Line Out  
30053 B2 Almond-Crows Landing 69 kV Line Out  
30054 B2 Crows Landing-Ceres 69 kV Line Out 
30055 B2 Ceres-Tuolumne 69 kV Line Out 
30056 B2 Ceres-Roeding 69 kV Line Out 
30057 B2 Roeding-Tuolumne 69 kV Line Out 
30058 B2 Walnut-Fairground 69 kV Line Out 
30059 B2 Fairground-College-Geer 69 kV Line Out 
30060 B2 Geer-Montpellier Tap 69 kV Line Out  
30061 B2 Geer-Tuolumne 69 kV Line Out 
30062 B2 Walnut-Industrial 69 kV Line Out 
30063 B2 Walnut-WEC 69 kV Line Out  
30064 B2 WEC-Industrial 69 kV Line Out 
30065 B2 Industrial-South Turlock 69 kV Line Out 
30066 B2 South Turlock-F Street 69 kV Line Out 
30067 B2 F Street-Montpellier Tap 69 kV Line Out 
30068 B2 Montpellier-Montpellier Tap 69 kV Line Out 
30069 B2 Montpellier-Tuolumne 69 kV Line Out  
30070 B2 Montpellier-Geer-F Street 3-Terminal 69 kV Line Out 
30071 B2 Don Pedro-Tuolumne #1 69 kV Line Out 
30072 B2 Don Pedro-Tuolumne #2 69 kV Line Out 
30073 B2 Don Pedro-Hawkins 69 kV Line Out 
30074 B2 Hawkins-Geer 69 kV Line Out 
40000 B3 Walnut 230/115 kV Transformer #1 Out 
40001 B3 Westley 230/115 kV Transformer #1 Out 
40002 B3 Westley 230/115 kV Transformer #2 Out 
40003 B3 Grayson 115/69 kV Transformer Out 
40004 B3 Warnerville 230/115 kV Transformer #1 Out 
40005 B3 Warnerville 230/115 kV Transformer #2 Out 
40006 B3 Warnerville 230/115 kV Transformer #3 Out 
40007 B3 Tesla 500/230 kV Transformer #2 Out  
40008 B3 Tesla 500/230 kV Transformer #4 Out  
40009 B3 Tesla 500/230 kV Transformer #6 Out  
40010 B3 Tracy 500/230 kV Transformer #1 Out  
40011 B3 Tracy 500/230 kV Transformer #2 Out  
40012 B3 Los Banos 500/230 kV Transformer #1 Out 
40013 B3 Walnut 230/69 kV Transformer #1 Out  
40014 B3 Walnut 230/69 kV Transformer #2 Out  
40015 B3 Tuolumne 115/69 kV Transformer #1 Out 
40016 B3 Tuolumne 115/69 kV Transformer #2 Out 
50000 CAISO  B WEC Unit #2 Out & Westley-Walnut 230 kV Line Out 
50001 CAISO  B WEC Unit #2 Out & Westley-Parker 230 kV Line Out 
50002 CAISO  B WEC Unit #2 Out & Walnut-Parker 230 kV Line Out 
50003 CAISO  B WEC Unit #2 Out & Westley-Tracy #1 230 kV Line Out  
50004 CAISO  B WEC Unit #2 Out & Westley-Tracy #2 230 kV Line Out  
50005 CAISO  B WEC Unit #2 Out & Tuolumne-Oakdale #1 115 kV Line Out 
50006 CAISO  B WEC Unit #2 Out & Tuolumne-Oakdale #2 115 kV Line Out 
50007 CAISO  B WEC Unit #2 Out & Tuolumne-Pioneer 115 kV Line Out  
50008 CAISO  B WEC Unit #2 Out & Pioneer-Castle 115 kV Line Out 
50009 CAISO  B WEC Unit #2 Out & Castle-Cooper 115 kV Line Out 
50010 CAISO  B WEC Unit #2 Out & Cooper-Pioneer 115 kV Line Out 



 

 

Outage 
Number 

WECC/NERC 
Category Outage Description 

50011 CAISO  B WEC Unit #2 Out & Pioneer-August 115 kV Line Out 
50012 CAISO  B WEC Unit #2 Out & August-Walnut 115 kV Line Out 
50013 CAISO  B WEC Unit #2 Out & Walnut-WEC 115 kV Line Out 
50014 CAISO  B WEC Unit #2 Out & WEC-Hilmar 115 kV Line Out 
50015 CAISO  B WEC Unit #2 Out & Hilmar-Cortez 115 kV Line Out 
50016 CAISO  B WEC Unit #2 Out & Cortez-Taylor 115 kV Line Out 
50017 CAISO  B WEC Unit #2 Out & Hughson-Tuolumne 115 kV Line Out  
50018 CAISO  B WEC Unit #2 Out & Westley-Marshall 115 kV Line Out  
50019 CAISO  B WEC Unit #2 Out & Marshall-Walnut 115 kV Line Out 
50020 CAISO  B WEC Unit #2 Out & Walnut-Rogers 115 kV Line Out 
50021 CAISO  B WEC Unit #2 Out & Rogers-Westley 115 kV Line Out 
50022 CAISO  B WEC Unit #2 Out & Grayson-Taylor 115 kV Line Out 
50023 CAISO  B WEC Unit #2 Out & Grayson-Hughson 115 kV Line Out 
50024 CAISO  B WEC Unit #2 Out & Grayson-Almond #1 115 kV Line Out 
50025 CAISO  B WEC Unit #2 Out & Grayson-Almond #2 115 kV Line Out 
50026 CAISO  B WEC Unit #2 Out & Newark-Moccasin #3 115 kV Line Out 
50027 CAISO  B WEC Unit #2 Out & Newark-Moccasin #4 115 kV Line Out 
50028 CAISO  B WEC Unit #2 Out & Westley-Rosemore #1 230 kV Line Out 
50029 CAISO  B WEC Unit #2 Out & Westley-Rosemore #2 230 kV Line Out 
50030 CAISO  B WEC Unit #2 Out & Claus-Huntwstp 115 kV Line Out 
50031 CAISO  B WEC Unit #2 Out & Claus-McClure 115 kV Line Out 
50032 CAISO  B WEC Unit #2 Out & Claus-Standiford 115 kV Line Out  
50033 CAISO  B WEC Unit #2 Out & Huntwstp-Hershey 115 kV Line Out  
50034 CAISO  B WEC Unit #2 Out & McClure-Santa Cruz 115 kV Line Out 
50035 CAISO  B WEC Unit #2 Out & Santa Cruz-Standiford 115 kV Line Out  
50036 CAISO  B WEC Unit #2 Out & Warnerville-Standiford #1 115 kV Line Out 
50037 CAISO  B WEC Unit #2 Out & Warnerville-Standiford #2 115 kV Line Out 
50038 CAISO  B WEC Unit #2 Out & Westley-Tesla 230 kV Line Out 
50039 CAISO  B WEC Unit #2 Out & Westley-Los Banos 230 kV Line Out 
50040 CAISO  B WEC Unit #2 Out & Tracy-Tesla #1 500 kV Line Out 
50041 CAISO  B WEC Unit #2 Out & Los Banos-Gates #1 500 kV Line Out 
50042 CAISO  B WEC Unit #2 Out & Los Banos-Gates #3 500 kV Line Out 
50043 CAISO  B WEC Unit #2 Out & Los Banos-Tracy 500 kV Line Out 
50044 CAISO  B WEC Unit #2 Out & Los Banos-Tesla 500 kV Line Out 
50045 CAISO  B WEC Unit #2 Out & Los Banos-Moss Landing 500 kV Line Out 
50046 CAISO  B WEC Unit #2 Out & Los Banos-Midway 500 kV Line Out  
50047 CAISO  B WEC Unit #2 Out & Walnut-Commons 69 kV Line Out 
50048 CAISO  B WEC Unit #2 Out & Commons-Westport 69 kV Line Out 
50049 CAISO  B WEC Unit #2 Out & Gilstrap-Grayson 69 kV Line Out 
50050 CAISO  B WEC Unit #2 Out & Grayson-Westport 69 kV Line Out 
50051 CAISO  B WEC Unit #2 Out & Grayson-Almond 69 kV Line Out 
50052 CAISO  B WEC Unit #2 Out & Gilstrap-Almond 69 kV Line Out 
50053 CAISO  B WEC Unit #2 Out & Almond-Crows Landing 69 kV Line Out 
50054 CAISO  B WEC Unit #2 Out & Crows Landing-Ceres 69 kV Line Out 
50055 CAISO  B WEC Unit #2 Out & Ceres-Tuolumne 69 kV Line Out 
50056 CAISO  B WEC Unit #2 Out & Ceres-Roeding 69 kV Line Out 
50057 CAISO  B WEC Unit #2 Out & Roeding-Tuolumne 69 kV Line Out 
50058 CAISO  B WEC Unit #2 Out & Walnut-Fairground 69 kV Line Out  
50059 CAISO  B WEC Unit #2 Out & Fairground-College-Geer 69 kV Line Out 
50060 CAISO  B WEC Unit #2 Out & Geer-Montpellier Tap 69 kV Line Out 
50061 CAISO  B WEC Unit #2 Out & Geer-Tuolumne 69 kV Line Out 
50062 CAISO  B WEC Unit #2 Out & Walnut-Industrial 69 kV Line Out  
50063 CAISO  B WEC Unit #2 Out & Walnut-WEC 69 kV Line Out 
50064 CAISO  B WEC Unit #2 Out & WEC-Industrial 69 kV Line Out 
50065 CAISO  B WEC Unit #2 Out & Industrial-South Turlock 69 kV Line Out 
50066 CAISO  B WEC Unit #2 Out & South Turlock-F Street 69 kV Line Out  
50067 CAISO  B WEC Unit #2 Out & F Street-Montpellier Tap 69 kV Line Out 
50068 CAISO  B WEC Unit #2 Out & Montpellier-Montpellier Tap 69 kV Line Out  
50069 CAISO  B WEC Unit #2 Out & Montpellier-Tuolumne 69 kV Line Out 
50070 CAISO  B WEC Unit #2 Out & Montpellier-Geer-F Street 3-Terminal 69 kV Line Out 
50071 CAISO  B WEC Unit #2 Out & Don Pedro-Tuolumne #1 69 kV Line Out 
50072 CAISO  B WEC Unit #2 Out & Don Pedro-Tuolumne #2 69 kV Line Out 
50073 CAISO  B WEC Unit #2 Out & Don Pedro-Hawkins 69 kV Line Out  
50074 CAISO  B WEC Unit #2 Out & Hawkins-Geer 69 kV Line Out  



 

 

Outage 
Number 

WECC/NERC 
Category Outage Description 

60000 C1 Almond 115 kV Bus Section between Breaker 700 & 710 
60001 C1 Almond 115 kV Bus Section between Breaker 710 & 720 
60002 C1 Almond 115 kV Bus Section between Breaker 720 & 740 
60003 C1 Almond 115 kV Bus Section between Breaker 730 & 740 
60004 C1 Almond 115 kV Bus Section between Breaker 730 & 700 
60005 C1 August 115 kV Bus Section Fault 
60006 C1 Castle 115 kV Bus Section Fault 
60007 C1 Cooper 115 kV Bus Section Fault 
60008 C1 Cortez 115 kV Bus Section Fault 
60009 C1 Grayson 115 kV Bus Section between Breaker 700 & 710 
60010 C1 Grayson 115 kV Bus Section between Breaker 730 & 740 
60011 C1 Grayson 115 kV Bus Section between Breaker 760 & 770 
60012 C1 Grayson 115 kV Bus Section between Breaker 770 & 780 
60013 C1 Grayson 115 kV Bus Section between Breaker 1700 & 1710 
60014 C1 Hilmar 115 kV Bus Section #1 Fault 
60015 C1 Hilmar 115 kV Bus Section #2 Fault 
60016 C1 Hughson 115 kV Bus Section Fault 
60017 C1 Marshall 115 kV Bus Section #1 or #3 Fault 
60018 C1 Marshall 115 kV Bus Section #2 Fault 
60019 C1 Marshall 115 kV Bus Section #4 Fault 
60020 C1 Oakdale 115 kV Bus Section Fault 
60021 C1 Pioneer 115 kV Bus Section #1 Fault  
60022 C1 Pioneer 115 kV Bus Section #2 Fault  
60023 C1 Pioneer 115 kV Bus Section #3 or #5 Fault 
60024 C1 Pioneer 115 kV Bus Section #4 Fault  
60025 C1 Pioneer 115 kV Bus Section #6 Fault  
60026 C1 Rogers 115 kV Bus Section Fault 
60027 C1 Taylor 115 kV Bus Section Fault 
60028 C1 Tuolumne 115 kV Bus Section Fault 
60029 C1 Walnut 115 kV Bus Section #1 Fault 
60030 C1 Walnut 115 kV Bus Section #2 Fault 
60031 C1 Walnut 115 kV Bus Section #3 Fault 
60032 C1 Walnut 115 kV Bus Section #4 Fault 
60033 C1 Walnut 115 kV Bus Section #5 Fault 
60034 C1 Walnut 230 kV Bus Section #1 Fault 
60035 C1 Walnut 230 kV Bus Section #2 Fault 
60036 C1 Walnut 230 kV Bus Section #3 Fault 
60037 C1 Walnut 230 kV Bus Section #4 Fault 
60038 C1 Walnut 230 kV Bus Section #5 Fault 
60039 C1 WEC 115 kV Bus Section #1 Fault 
60040 C1 WEC 115 kV Bus Section #2 Fault 
60041 C1 WEC 115 kV Bus Section #3 Fault 
60042 C1 WEC 115 kV Bus Section #4 Fault 
60043 C1 Westley 115 kV Bus Section #1 Fault  
60044 C1 Westley 115 kV Bus Section #2 Fault  
60045 C1 Westley 115 kV Bus Section #3 Fault  
60046 C1 Westley 115 kV Bus Section #4 Fault  
60047 C1 Westley 230 kV Bus Section #2 Fault  
60048 C1 Westley 230 kV Bus Section #3 Fault  
60049 C1 Westley 230 kV Bus Section #5 Fault  
60050 C1 Westley 230 kV Bus Section #6 Fault  
60051 C1 Westley 230 kV Bus Section #7 Fault  
60052 C1 Westley 230 kV Bus Section #8 Fault  
60053 C1 Westley 230 kV Bus Section #9 Fault  
60054 C1 Westley 230 kV Bus Section #10 Fault 
60055 C1 Westley 230 kV Bus Section #11 Fault 
60056 C1 Westley 230 kV Bus Section #12 Fault 
60057 C1 Walnut 69 kV Bus Section Fault  
60058 C1 Commons 69 kV Bus Section #1 Fault 
60059 C1 Commons 69 kV Bus Section #2 or #4 Fault  
60060 C1 Commons 69 kV Bus Section #3 Fault 
60061 C1 Gilstrap 69 kV Bus Section Fault 
60062 C1 Almond 69 kV Bus Section Fault  
60063 C1 Crows Landing 69 kV Bus Section Fault 



 

 

Outage 
Number 

WECC/NERC 
Category Outage Description 

60064 C1 Ceres Bus 69 kV Section Fault 
60065 C1 Roeding 69 kV Bus Section Fault 
60066 C1 Tuolumne 69 kV South Bus Section #1 Fault 
60067 C1 Tuolumne 69 kV South Bus Section #2 Fault 
60068 C1 Fairground 69 kV Bus Section Fault 
60069 C1 College 69 kV Bus Section Fault 
60070 C1 Geer Bus 69 kV Section Fault 
60071 C1 Montpellier 69 kV Bus Section Fault  
60072 C1 WEC 69 kV Bus Section #2 Fault  
60073 C1 WEC 69 kV Bus Section #3 Fault  
60074 C1 WEC 69 kV Bus Section #4 Fault  
60075 C1 Industrial 69 kV Bus Section Fault 
60076 C1 South Turlock 69 kV Bus Section Fault 
60077 C1 F Street 69 kV Bus Section Fault 
60078 C1 Don Pedro 69 kV Bus Section Fault 
60079 C1 Hawkins 69 kV Bus Section Fault 
60080 C1 Grayson 69 kV Bus Section between Breaker 500 & 540 
60081 C1 Grayson 69 kV Bus Section between Breaker 500 & 510 
60082 C1 Grayson 69 kV Bus Section between Breaker 510 & 520 
60083 C1 Grayson 69 kV Bus Section between Breaker 520 & 540 
70000 C2 Almond 115 kV Breaker 700 Failure 
70001 C2 Almond 115 kV Breaker 710 Failure 
70002 C2 Almond 115 kV Breaker 720 Failure 
70003 C2 Almond 115 kV Breaker 730 Failure 
70004 C2 Almond 115 kV Breaker 740 Failure 
70005 C2 August 115 kV Breaker 700, 708, 710, or 718 Failure 
70006 C2 Castle 115 kV Breaker 700, 708, 710, or 718 Failure 
70007 C2 Cooper 115 kV Breaker 700, 710, 720, 708, 718, 728 or 738 Failure  
70008 C2 Cortez 115 kV Breaker 700 or 710 Failure  
70009 C2 Grayson 115 kV Breaker 700 Failure 
70010 C2 Grayson 115 kV Breaker 710 Failure 
70011 C2 Grayson 115 kV Breaker 730 Failure 
70012 C2 Grayson 115 kV Breaker 740 Failure 
70013 C2 Grayson 115 kV Breaker 760 Failure 
70014 C2 Grayson 115 kV Breaker 770 Failure 
70015 C2 Grayson 115 kV Breaker 780 Failure 
70016 C2 Grayson 115 kV Breaker 1700 Failure  
70017 C2 Grayson 115 kV Breaker 1710 Failure  
70018 C2 Hilmar 115 kV Breaker 700 Failure 
70019 C2 Hilmar 115 kV Breaker 710 Failure 
70020 C2 Hilmar 115 kV Breaker 730 Failure 
70021 C2 Hughson 115 kV Breaker 700 or 710 Failure 
70022 C2 Marshall 115 kV Breaker 700 Failure  
70023 C2 Marshall 115 kV Breaker 710 Failure  
70024 C2 Marshall 115 kV Breaker 720 Failure  
70025 C2 Marshall 115 kV Breaker 740 Failure  
70026 C2 Pioneer 115 kV Breaker 1700 Failure  
70027 C2 Pioneer 115 kV Breaker 1710 Failure  
70028 C2 Pioneer 115 kV Breaker 1720 Failure  
70029 C2 Pioneer 115 kV Breaker 1800 Failure  
70030 C2 Pioneer 115 kV Breaker 1810 Failure  
70031 C2 Pioneer 115 kV Breaker 1820 Failure  
70032 C2 Rogers 115 kV Breaker 700, 708, 710 or 718 Failure  
70033 C2 Taylor 115 kV Breaker 700, 708, 710 or 718 Failure  
70034 C2 Tuolumne 115 kV Breaker 710, 730, 750, 770, 780, or 790 Failure 
70035 C2 Walnut 115 kV Breaker 700 Failure 
70036 C2 Walnut 115 kV Breaker 710 Failure 
70037 C2 Walnut 115 kV Breaker 720 Failure 
70038 C2 Walnut 115 kV Breaker 730 Failure 
70039 C2 Walnut 115 kV Breaker 740 Failure 
70040 C2 Walnut 230 kV Breaker 800 Failure 
70041 C2 Walnut 230 kV Breaker 810 Failure 
70042 C2 Walnut 230 kV Breaker 820 Failure 
70043 C2 Walnut 230 kV Breaker 830 Failure 



 

 

Outage 
Number 

WECC/NERC 
Category Outage Description 

70044 C2 Walnut 230 kV Breaker 840 Failure 
70045 C2 WEC 115 kV Breaker 700 Failure  
70046 C2 WEC 115 kV Breaker 710 Failure  
70047 C2 WEC 115 kV Breaker 720 Failure  
70048 C2 WEC 115 kV Breaker 730 Failure  
70049 C2 Westley 115 kV Breaker 700 Failure 
70050 C2 Westley 115 kV Breaker 710 Failure 
70051 C2 Westley 115 kV Breaker 720 Failure 
70052 C2 Westley 115 kV Breaker 740 Failure 
70053 C2 Westley 230 kV Breaker 2345 Failure  
70054 C2 Westley 230 kV Breaker 2346 Failure  
70055 C2 Westley 230 kV Breaker 2347 Failure  
70056 C2 Westley 230 kV Breaker 2351 Failure  
70057 C2 Westley 230 kV Breaker 2352 Failure  
70058 C2 Westley 230 kV Breaker 2353 Failure  
70059 C2 Westley 230 kV Breaker 2354 Failure  
70060 C2 Westley 230 kV Breaker 2355 Failure  
70061 C2 Westley 230 kV Breaker 2356 Failure  
70062 C2 Westley 230 kV Breaker 2357 Failure  
70063 C2 Westley 230 kV Breaker 2358 Failure  
70064 C2 Westley 230 kV Breaker 2359 Failure  
70065 C2 Westley 230 kV Breaker 2360 Failure  
70066 C2 Westley 230 kV Breaker 2361 Failure  
70067 C2 Westley 230 kV Breaker 2362 Failure  
70068 C2 Oakdale 115 kV Breaker 750 Failure 
70069 C2 Oakdale 115 kV Breaker 770 Failure 
70070 C2 Oakdale 115 kV Breaker 760 or 780 Failure 
70071 C2 Walnut 69 kV Breaker Failure 
70072 C2 Commons 69 kV Breaker 500 or 540 Failure  
70073 C2 Commons 69 kV Breaker 510 or 520 Failure  
70074 C2 Westport 69 kV Breaker Failure  
70075 C2 Gilstrap 69 kV Breaker Failure  
70076 C2 Almond 69 kV Breaker Failure 
70077 C2 Crows Landing 69 kV Breaker Failure  
70078 C2 Ceres 69 kV Breaker Failure 
70079 C2 Roeding 69 kV Breaker Failure 
70080 C2 Tuolumne 69 kV Breaker 510, 530, or 550 Failure 
70081 C2 Tuolumne 69 kV Breaker 570, 590, 610, 630, 650, or 670 Failure 
70082 C2 Tuolumne 69 kV Breaker 560 Failure 
70083 C2 Fairground 69 kV Breaker Failure 
70084 C2 Geer 69 kV Breaker 500 Failure  
70085 C2 Geer 69 kV Breaker 510, 520, 550, or 560 Failure 
70086 C2 Grayson 69 kV Breaker 500 Failure 
70087 C2 Grayson 69 kV Breaker 510 Failure 
70088 C2 Grayson 69 kV Breaker 520 Failure 
70089 C2 Grayson 69 kV Breaker 540 Failure 
70090 C2 Montpellier 69 kV Breaker Failure 
70091 C2 WEC 69 kV Breaker 500 Failure 
70092 C2 WEC 69 kV Breaker 510 Failure 
70093 C2 WEC 69 kV Breaker 520 Failure 
70094 C2 WEC 69 kV Breaker 530 Failure 
70095 C2 Industrial 69 kV Breaker Failure 
70096 C2 South Turlock 69 kV Breaker Failure  
70097 C2 F Street 69 kV Breaker 500 Failure 
70098 C2 F Street 69 kV Breaker 510 Failure 
70099 C2 Don Pedro 69 kV Breaker Failure 
70100 C2 Hawkins 69 kV Breaker Failure 
80000 C3 Westley 230/115 kV #1 & #2 Transformer Outage  
80001 C3 Walnut 230/115 kV #1 & Westley 230/115 kV #1 Transformer Outage 

80002 C3 Oakdale-Tuolumne 115 kV #1 Line Out & Westley 230/115 kV #1 Transformer 
Outage 

80003 C3 Westley-Los Banos 230 kV & Westley-Tesla 230 kV Lines Out 
80004 C3 Los Banos-Westley & Walnut-Westley 230 kV Lines Out 
80005 C3 Tesla-Westley & Parker-Westley 230 kV Lines Out 



 

 

Outage 
Number 

WECC/NERC 
Category Outage Description 

80006 C3 Tracy-Westley #1 & Westley-Rosemore #1 230 kV Lines Out  
80007 C3 Tracy-Westley #2 & Westley-Rosemore #2 230 kV Lines Out  

100000 C5 Westley-Walnut & Westley-Parker 230 kV Lines Out 
100001 C5 Walnut-Westley & Walnut-Parker 230 kV Lines Out 
100002 C5 Parker-Westley & Parker-Walnut 230 kV Lines Out 
100003 C5 Walnut-Marshall & Walnut-Rogers 115 kV Lines Out 
100004 C5 Westley-Marshall & Westley-Rogers 115 kV Lines Out  
100005 C5 Westley-Marshall & Rogers-Walnut 115 kV Lines Out 
100006 C5 Walnut-August & WEC-Hilmar 115 kV Lines Out 
100007 C5 Walnut-August & Hilmar-Cortez 115 kV Lines Out 
100008 C5 August-Pioneer & Hilmar-Cortez 115 kV Lines Out 
100009 C5 Grayson-Almond #1 115 kV line & Grayson-Almond 69 kV Line Out 
100010 C5 Grayson-Taylor & Grayson-Hughson 115 kV Lines Out 
100011 C5 Pioneer-August & Pioneer-Tuolumne 115 kV Lines Out  
100012 C5 Pioneer-Castle & Pioneer-Cooper 115 kV Lines Out 
100013 C5 Pioneer-Tuolumne & Cortez-Taylor 115 kV Lines Out 
100014 C5 Pioneer-Tuolumne & Grayson-Taylor 115 kV Lines Out  
100015 C5 Pioneer-Tuolumne & Grayson-Hughson 115 kV Lines Out 
100016 C5 Pioneer-Tuolumne & Hilmar-Cortez 115 kV Lines Out 
100017 C5 Pioneer-Tuolumne & Hughson-Tuolumne 115 kV Lines Out 
100018 C5 Oakdale-Tuolumne #1 & #2 115 kV Lines Out 
100019 C5 Newark-Moccasin #3 & #4 115 kV Lines Out  
100020 C5 Walnut-WEC & Walnut-August 115 kV Lines Out 
100021 C5 Warnerville-Standiford 115 kV Lines Out 
100022 C5 Westley-Tesla 230 kV & Westley-Tracy #1 230 kV Lines Out 
100023 C5 Tracy-Tesla 230 kV #1 & #2 Lines Out 
100024 C5 Westley-Tracy 230 kV #1 & #2 Lines Out 
100025 C5 Almond-Crows Landing & Almond-Gilstrap 69 kV Lines Out 
100026 C5 Crows Landing-Almond & Crows Landing-Ceres 69 kV Lines Out 
100027 C5 Ceres-Tuolumne & Ceres-Roeding 69 kV Lines Out 
100028 C5 Don Pedro-Tuolumne #1 & #2 69 kV Lines Out 
100029 C5 Hawkins-Geer & Hawkins-Don Pedro 69 kV Lines Out 
130000 C8 Walnut 230/115 kV Fault with Breaker 710 Failure 
130001 C8 Walnut 230/115 kV Fault with Breaker 720 Failure 
130002 C8 Walnut 230/115 kV Fault with Breaker 800 Failure 
130003 C8 Walnut 230/115 kV Fault with Breaker 830 Failure 
130004 C8 Westley 230/115 kV Transformer #1 Fault with Breaker 700 Failure 
130005 C8 Westley 230/115 kV Transformer #1 Fault with Breaker 710 Failure 
130006 C8 Westley 230/115 kV Transformer #2 Fault with Breaker 720 Failure 
130007 C8 Westley 230/115 kV Transformer #2 Fault with Breaker 740 Failure 
240000 D10 Almond 2 Power Plant  
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2012 Spring Peak Power Flow Thermal Analysis Output 
Outage 
Number 

WECC/NERC 
Category Outage Description Effected Power System Element ID E Rate 

(Amps) 

Pre-Project 
Loading 

(%) 

Post-Project 
Loading 

(%) 
Delta 

100010 C5 Grayson-Taylor & Grayson-Hughson 115 kV Lines Out CERES 69 CROWSLND 69 #1 730 < 90.00 90.91 > 0.91 
 



 

 

2012 Summer Off-Peak Power Flow Thermal Analysis Output (Almond CT On) 
Outage 
Number 

WECC/NERC 
Category Outage Description Effected Power System Element ID N Rate 

(Amps) 

Pre-Project 
Loading 

(%) 

Post-Project 
Loading 

(%) 
Delta 

10000 A N-0 All Elements in Service WALNT115 115 WEC115 115 #1 817 73.90 99.83 25.93 
10000 A N-0 All Elements in Service WARNERVL 230 WILSON 230 #1 911 90.28 90.97 0.69 

 
Outage 
Number 

WECC/NERC 
Category Outage Description Effected Power System Element ID E Rate 

(Amps) 

Pre-Project 
Loading 

(%) 

Post-Project 
Loading 

(%) 
Delta 

30007 B2 Tuolumne-Pioneer 115 kV Line Out WALNT115 115 WEC115 115 #1 940 < 90.00 93.25 > 3.25 
30013 B2 Walnut-WEC 115 kV Line Out HUGHSON 115 GRAY115 115 #1 940 < 90.00 90.42 > 0.42 
30017 B2 Hughson-Tuolumne 115 kV Line Out WALNT115 115 WEC115 115 #1 940 < 90.00 97.82 > 7.82 
30023 B2 Grayson-Hughson 115 kV Line Out WALNT115 115 WEC115 115 #1 940 < 90.00 100.68 > 10.68 
30048 B2 Commons-Westport 69 kV Line Out WALNT115 115 WEC115 115 #1 940 < 90.00 90.42 > 0.42 
30050 B2 Grayson-Westport 69 kV Line Out WALNT115 115 WEC115 115 #1 940 < 90.00 91.28 > 1.28 
40003 B3 Grayson 115/69 kV Transformer Out WALNT115 115 WEC115 115 #1 940 < 90.00 92.07 > 2.07 
50007 B4 WEC Unit #2 Out & Tuolumne-Pioneer 115 kV Line Out WALNT115 115 WEC115 115 #1 940 < 90.00 90.48 > 0.48 
50013 B4 WEC Unit #2 Out & Walnut-WEC 115 kV Line Out WESTPORT 69 GRAY69 69 #1 730 < 90.00 96.33 > 6.33 
50017 B4 WEC Unit #2 Out & Hughson-Tuolumne 115 kV Line Out WALNT115 115 WEC115 115 #1 940 < 90.00 95.04 > 5.04 
50023 B4 WEC Unit #2 Out & Grayson-Hughson 115 kV Line Out WALNT115 115 WEC115 115 #1 940 < 90.00 97.89 > 7.89 
60011 C1 Grayson 115 kV Bus Section between Breaker 760 & 770 WALNT115 115 WEC115 115 #1 940 < 90.00 92.07 > 2.07 
60013 C1 Grayson 115 kV Bus Section between Breaker 1700 & 1710 WALNT115 115 WEC115 115 #1 940 < 90.00 100.68 > 10.68 
60016 C1 Hughson 115 kV Bus Section Fault WALNT115 115 WEC115 115 #1 940 < 90.00 101.04 > 11.04 
60020 C1 Oakdale 115 kV Bus Section Fault WALNT115 115 WEC115 115 #1 940 < 90.00 90.06 > 0.06 
60022 C1 Pioneer 115 kV Bus Section #2 Fault WALNT115 115 WEC115 115 #1 940 < 90.00 93.25 > 3.25 
60028 C1 Tuolumne 115 kV Bus Section Fault WALNT115 115 WEC115 115 #1 940 < 90.00 102.98 > 12.98 
60032 C1 Walnut 115 kV Bus Section #4 Fault HUGHSON 115 GRAY115 115 #1 940 < 90.00 90.42 > 0.42 
60039 C1 WEC 115 kV Bus Section #1 Fault HUGHSON 115 GRAY115 115 #1 940 < 90.00 90.42 > 0.42 
60057 C1 Walnut 69 kV Bus Section Fault WALNT115 115 WEC115 115 #1 940 < 90.00 97.53 > 7.53 
60058 C1 Commons 69 kV Bus Section #1 Fault WALNT115 115 WEC115 115 #1 940 < 90.00 90.42 > 0.42 
60081 C1 Grayson 69 kV Bus Section between Breaker 500 & 510 WALNT115 115 WEC115 115 #1 940 < 90.00 91.28 > 1.28 
60083 C1 Grayson 69 kV Bus Section between Breaker 520 & 540 WALNT115 115 WEC115 115 #1 940 < 90.00 92.07 > 2.07 
70013 C2 Grayson 115 kV Breaker 760 Failure WALNT115 115 WEC115 115 #1 940 < 90.00 92.07 > 2.07 
70016 C2 Grayson 115 kV Breaker 1700 Failure WALNT115 115 WEC115 115 #1 940 < 90.00 100.68 > 10.68 
70017 C2 Grayson 115 kV Breaker 1710 Failure WALNT115 115 WEC115 115 #1 940 < 90.00 100.68 > 10.68 
70021 C2 Hughson 115 kV Breaker 700 or 710 Failure WALNT115 115 WEC115 115 #1 940 < 90.00 101.04 > 11.04 
70029 C2 Pioneer 115 kV Breaker 1800 Failure WALNT115 115 WEC115 115 #1 940 < 90.00 93.30 > 3.30 
70030 C2 Pioneer 115 kV Breaker 1810 Failure WALNT115 115 WEC115 115 #1 940 < 90.00 93.25 > 3.25 
70034 C2 Tuolumne 115 kV Breaker 710, 730, 750, 770, 780, or 790 Failure WALNT115 115 WEC115 115 #1 940 < 90.00 102.98 > 12.98 
70037 C2 Walnut 115 kV Breaker 720 Failure HUGHSON 115 GRAY115 115 #1 940 < 90.00 90.66 > 0.66 
70039 C2 Walnut 115 kV Breaker 740 Failure HUGHSON 115 GRAY115 115 #1 940 < 90.00 90.23 > 0.23 
70039 C2 Walnut 115 kV Breaker 740 Failure WESTPORT 69 GRAY69 69 #1 730 < 90.00 90.20 > 0.20 
70068 C2 Oakdale 115 kV Breaker 750 Failure WALNT115 115 WEC115 115 #1 940 < 90.00 90.06 > 0.06 
70069 C2 Oakdale 115 kV Breaker 770 Failure WALNT115 115 WEC115 115 #1 940 < 90.00 90.06 > 0.06 
70070 C2 Oakdale 115 kV Breaker 760 or 780 Failure WALNT115 115 WEC115 115 #1 940 < 90.00 90.06 > 0.06 
70071 C2 Walnut 69 kV Breaker Failure WALNT115 115 WEC115 115 #1 940 < 90.00 97.53 > 7.53 



 

 

Outage 
Number 

WECC/NERC 
Category Outage Description Effected Power System Element ID E Rate 

(Amps) 

Pre-Project 
Loading 

(%) 

Post-Project 
Loading 

(%) 
Delta 

70072 C2 Commons 69 kV Breaker 500 or 540 Failure WALNT115 115 WEC115 115 #1 940 < 90.00 90.42 > 0.42 
70074 C2 Westport 69 kV Breaker Failure WALNT115 115 WEC115 115 #1 940 < 90.00 91.39 > 1.39 
70081 C2 Tuolumne 69 kV Breaker 570, 590, 610, 630, 650, or 670 Failure HAWKINS 69 GEER 69 #1 720 93.61 93.62 0.01 
70081 C2 Tuolumne 69 kV Breaker 570, 590, 610, 630, 650, or 670 Failure DONPEDRO 69 LA GTP2 69 #1 799 90.21 90.22 0.01 
70081 C2 Tuolumne 69 kV Breaker 570, 590, 610, 630, 650, or 670 Failure HAWKINS 69 LA GTP2 69 #1 799 90.21 90.22 0.01 
70082 C2 Tuolumne 69 kV Breaker 560 Failure HAWKINS 69 GEER 69 #1 720 93.62 93.64 0.02 
70082 C2 Tuolumne 69 kV Breaker 560 Failure DONPEDRO 69 LA GTP2 69 #1 799 90.23 90.26 0.03 
70082 C2 Tuolumne 69 kV Breaker 560 Failure HAWKINS 69 LA GTP2 69 #1 799 90.23 90.26 0.03 
70084 C2 Geer 69 kV Breaker 500 Failure WALNT115 115 WEC115 115 #1 940 < 90.00 91.38 > 1.38 
70086 C2 Grayson 69 kV Breaker 500 Failure WALNT115 115 WEC115 115 #1 940 < 90.00 91.34 > 1.34 
70087 C2 Grayson 69 kV Breaker 510 Failure WALNT115 115 WEC115 115 #1 940 < 90.00 91.33 > 1.33 
70088 C2 Grayson 69 kV Breaker 520 Failure WALNT115 115 WEC115 115 #1 940 < 90.00 92.13 > 2.13 
70089 C2 Grayson 69 kV Breaker 540 Failure WALNT115 115 WEC115 115 #1 940 < 90.00 92.07 > 2.07 

100010 C5 Grayson-Taylor & Grayson-Hughson 115 kV Lines Out WESTPORT 69 GRAY69 69 #1 730 < 90.00 105.09 > 15.09 
100010 C5 Grayson-Taylor & Grayson-Hughson 115 kV Lines Out CERES 69 CROWSLND 69 #1 730 < 90.00 93.14 > 3.14 
100011 C5 Pioneer-August & Pioneer-Tuolumne 115 kV Lines Out WALNT115 115 WEC115 115 #1 940 < 90.00 90.03 > 0.03 
100015 C5 Pioneer-Tuolumne & Grayson-Hughson 115 kV Lines Out WALNT115 115 WEC115 115 #1 940 < 90.00 102.47 > 12.47 
100017 C5 Pioneer-Tuolumne & Hughson-Tuolumne 115 kV Lines Out WALNT115 115 WEC115 115 #1 940 < 90.00 100.05 > 10.05 
100018 C5 Oakdale-Tuolumne #1 & #2 115 kV Lines Out WALNT115 115 WEC115 115 #1 940 < 90.00 90.06 > 0.06 
100019 C5 Newark-Moccasin #3 & #4 115 kV Lines Out WALNT115 115 WEC115 115 #1 940 < 90.00 90.05 > 0.05 
100020 C5 Walnut-WEC & Walnut-August 115 kV Lines Out WESTPORT 69 GRAY69 69 #1 730 < 90.00 97.31 > 7.31 
100028 C5 Don Pedro-Tuolumne #1 & #2 69 kV Lines Out HAWKINS 69 GEER 69 #1 720 93.59 93.60 0.01 
100028 C5 Don Pedro-Tuolumne #1 & #2 69 kV Lines Out DONPEDRO 69 LA GTP2 69 #1 799 90.18 90.19 0.01 
100028 C5 Don Pedro-Tuolumne #1 & #2 69 kV Lines Out HAWKINS 69 LA GTP2 69 #1 799 90.18 90.19 0.01 
130001 C8 Walnut 230/115 kV Fault with Breaker 720 Failure HUGHSON 115 GRAY115 115 #1 940 < 90.00 90.66 > 0.66 
 



 

 

2012 Summer Off-Peak Sensitivity Power Flow Thermal Analysis Output (Almond CT Off) 
Outage 
Number 

WECC/NERC 
Category Outage Description Effected Power System Element ID N Rate 

(Amps) 

Pre-Project 
Loading 

(%) 

Post-Project 
Loading 

(%) 
Delta 

10000 A N-0 All Elements in Service WALNT115 115 WEC115 115 #1 817 68.50 94.47 25.97 
10000 A N-0 All Elements in Service WARNERVL 230 WILSON 230 #1 911 90.07 90.76 0.69 

 
Outage 
Number 

WECC/NERC 
Category Outage Description Effected Power System Element ID E Rate 

(Amps) 

Pre-Project 
Loading 

(%) 

Post-Project 
Loading 

(%) 
Delta 

30017 B2 Hughson-Tuolumne 115 kV Line Out WALNT115 115 WEC115 115 #1 940 < 90.00 91.14 > 1.14 
30023 B2 Grayson-Hughson 115 kV Line Out WALNT115 115 WEC115 115 #1 940 < 90.00 94.01 > 4.01 
40003 B3 Grayson 115/69 kV Transformer Out WALNT115 115 WEC115 115 #1 940 < 90.00 90.32 > 0.32 
50023 B4 WEC Unit #2 Out & Grayson-Hughson 115 kV Line Out WALNT115 115 WEC115 115 #1 940 < 90.00 91.24 > 1.24 
60011 C1 Grayson 115 kV Bus Section between Breaker 760 & 770 WALNT115 115 WEC115 115 #1 940 < 90.00 90.32 > 0.32 
60013 C1 Grayson 115 kV Bus Section between Breaker 1700 & 1710 WALNT115 115 WEC115 115 #1 940 < 90.00 94.01 > 4.01 
60016 C1 Hughson 115 kV Bus Section Fault WALNT115 115 WEC115 115 #1 940 < 90.00 94.38 > 4.38 
60028 C1 Tuolumne 115 kV Bus Section Fault WALNT115 115 WEC115 115 #1 940 < 90.00 95.05 > 5.05 
60083 C1 Grayson 69 kV Bus Section between Breaker 520 & 540 WALNT115 115 WEC115 115 #1 940 < 90.00 90.32 > 0.32 
70013 C2 Grayson 115 kV Breaker 760 Failure WALNT115 115 WEC115 115 #1 940 < 90.00 90.32 > 0.32 
70016 C2 Grayson 115 kV Breaker 1700 Failure WALNT115 115 WEC115 115 #1 940 < 90.00 94.01 > 4.01 
70017 C2 Grayson 115 kV Breaker 1710 Failure WALNT115 115 WEC115 115 #1 940 < 90.00 94.01 > 4.01 
70021 C2 Hughson 115 kV Breaker 700 or 710 Failure WALNT115 115 WEC115 115 #1 940 < 90.00 94.38 > 4.38 
70034 C2 Tuolumne 115 kV Breaker 710, 730, 750, 770, 780, or 790 Failure WALNT115 115 WEC115 115 #1 940 < 90.00 95.05 > 5.05 
70088 C2 Grayson 69 kV Breaker 520 Failure WALNT115 115 WEC115 115 #1 940 < 90.00 90.33 > 0.33 
70089 C2 Grayson 69 kV Breaker 540 Failure WALNT115 115 WEC115 115 #1 940 < 90.00 90.30 > 0.30 

100015 C5 Pioneer-Tuolumne & Grayson-Hughson 115 kV Lines Out WALNT115 115 WEC115 115 #1 940 < 90.00 95.48 > 5.48 
100017 C5 Pioneer-Tuolumne & Hughson-Tuolumne 115 kV Lines Out WALNT115 115 WEC115 115 #1 940 < 90.00 93.05 > 3.05 
 



 

 

2012 Summer Peak Power Flow Thermal Analysis Output (McClure Generation Off) 
Outage 
Number 

WECC/NERC 
Category Outage Description Effected Power System Element ID E Rate 

(Amps) 

Pre-Project 
Loading 

(%) 

Post-Project 
Loading 

(%) 
Delta 

100002 C5 Parker-Westley & Parker-Walnut 230 kV Lines Out 8TH ST 69 12TH ST 69 #1 939 111.58 112.50 0.92 
100002 C5 Parker-Westley & Parker-Walnut 230 kV Lines Out ROSEMORE 69 8TH ST 69 #1 939 103.61 104.85 1.24 
100002 C5 Parker-Westley & Parker-Walnut 230 kV Lines Out BRGGSMRE 69 ENSLEN 69 #1 939 101.60 102.43 0.83 
100002 C5 Parker-Westley & Parker-Walnut 230 kV Lines Out ENSLEN 69 WOODLMID 69 #2 941 92.73 93.32 0.59 
 



 

 

 
2012 Summer Peak Sensitivity Power Flow Thermal Analysis Output (McClure Generation On) 
Outage 
Number 

WECC/NERC 
Category Outage Description Effected Power System Element Ckt E Rate 

(Amps) 

Pre-Project 
Loading 

(%) 

Post-Project 
Loading 

(%) 
Delta 

100002 C5 Parker-Westley & Parker-Walnut 230 kV Lines Out 8TH ST 69 12TH ST 69 #1 939 99.25 99.98 0.73 
100002 C5 Parker-Westley & Parker-Walnut 230 kV Lines Out BRGGSMRE 69 ENSLEN 69 #1 939 92.52 93.25 0.73 
100002 C5 Parker-Westley & Parker-Walnut 230 kV Lines Out ROSEMORE 69 8TH ST 69 #1 939 91.48 92.66 1.18 
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Appendix 10 
 
TID Local System Voltage Stability 
Reactive Margin (Q-V Curves) 
 



 

 

Reactive Margin (Q-V Curve) for N-0 All Elements in Service 
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Reactive Margin (Q-V Curve) for Walnut-Westley & Walnut-Parker 230 kV Lines Out 
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Reactive Margin (Q-V Curve) for Oakdale-Tuolumne #1 & #2 115 kV Lines Out 
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Reactive Margin (Q-V Curve) for Westley-Marshall & Westley-Rogers 115 kV Lines Out 
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Appendix 11 
 
500 kV Bulk Transmission System Voltage Stability 
Reactive Margin (Q-V Curves) 
 



 

 

Reactive Margin (Q-V Curve) for N-0 All Elements in Service (Pre-Project) 
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Reactive Margin (Q-V Curve) for Los Banos-Gates #3 500 kV Line Out (Pre-Project) 
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Reactive Margin (Q-V Curve) for Los Banos-Midway 500 kV Line Out (Pre-Project) 
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Reactive Margin (Q-V Curve) for Los Banos-Tesla 500 kV Line Out (Pre-Project) 
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Reactive Margin (Q-V Curve) for Los Banos-Tracy 500 kV Line Out (Pre-Project) 
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Reactive Margin (Q-V Curve) for Los Banos-Gates & Los Banos-Midway 500 kV Lines Out (Pre-Project) 
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Reactive Margin (Q-V Curve) for Los Banos-Tesla & Los Banos-Tracy 500 kV Lines Out (Pre-Project) 
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Reactive Margin (Q-V Curve) for Tesla-Table Mt & Tesla-Vaca-Dixon 500 kV Lines Out (Pre-Project) 
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Reactive Margin (Q-V Curve) for Tracy-Tesla #1 500 kV Line Out (Pre-Project) 
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Reactive Margin (Q-V Curve) for Tracy-Los Banos & Tracy-Tesla #1 500 kV Lines Out (Pre-Project) 
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Reactive Margin (Q-V Curve) for N-0 All Elements in Service (Post-Project) 
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Reactive Margin (Q-V Curve) for Los Banos-Gates #3 500 kV Line Out (Post-Project) 
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Reactive Margin (Q-V Curve) for Los Banos-Midway 500 kV Line Out (Post-Project) 
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Reactive Margin (Q-V Curve) for Los Banos-Tesla 500 kV Line Out (Post-Project) 
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Reactive Margin (Q-V Curve) for Los Banos-Tracy 500 kV Line Out (Post-Project) 
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Reactive Margin (Q-V Curve) for Los Banos-Gates & Los Banos-Midway 500 kV Lines Out (Post-Project) 
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Reactive Margin (Q-V Curve) for Los Banos-Tesla & Los Banos-Tracy 500 kV Lines Out (Post-Project) 

-7,000

-6,000

-5,000

-4,000

-3,000

-2,000

-1,000

0

1,000

0.60 0.65 0.70 0.75 0.80 0.85 0.90 0.95 1.00 1.05 1.10

Bus Voltage (p.u.)

R
ea

ct
iv

e 
M

ar
gi

n 
(M

VA
r)

Gates 500 kV Bus Los Banos 500 kV Bus Tesla 500 kV Bus Tracy 500 kV Bus
 



 

 

Reactive Margin (Q-V Curve) for Tesla-Table Mt & Tesla-Vaca-Dixon 500 kV Lines Out (Post-Project) 
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Reactive Margin (Q-V Curve) for Tracy-Tesla #1 500 kV Line Out (Post-Project) 
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Reactive Margin (Q-V Curve) for Tracy-Los Banos & Tracy-Tesla #1 500 kV Lines Out (Post-Project) 
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Appendix 12 
 
TID Local System Voltage Stability 
Load Handling Capability (P-V Curves) 
 



 

 

Load Handling Capability (P-V Curve) for Walnut-Westley & Walnut-Parker 230 kV Lines Out (Pre-Project) 

 

80

85

90

95

100

105

110

115

120

500 600 700 800 900 1,000 1,100 1,200 1,300 1,400 1,500 1,600 1,700 1,800 1,900 2,000

TID Load (MW)

A
ug

us
t S

ub
st

at
io

n 
Bu

s 
V

ol
ta

ge
 (k

V
)

N-0 All Elements in Service Walnut-Westley & Walnut-Parker 230 kV Lines Out
 



 

 

Load Handling Capability (P-V Curve) for Oakdale-Tuolumne #1 & #2 115 kV Lines Out (Pre-Project) 
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Load Handling Capability (P-V Curve) for Westley-Marshall & Westley-Rogers 115 kV Lines Out (Pre-Project) 
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Load Handling Capability (P-V Curve) for Walnut-Westley & Walnut-Parker 230 kV Lines Out (Post-Project) 
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Load Handling Capability (P-V Curve) for Oakdale-Tuolumne #1 & #2 115 kV Lines Out (Post-Project) 
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Load Handling Capability (P-V Curve) for Westley-Marshall & Westley-Rogers 115 kV Lines Out (Post-Project) 
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Turlock Irrigation District 
Almond 2 Power Plant 
(09-AFC-2) 
 
Appendix 13 
 
Short-Circuit Analysis Output 
 



 

 

Short-Circuit Analysis Output 3-Phase Faults 
3-Phase Fault Currents 

Location Voltage Pre-Project 
(Amps) 

Post-Project 
(Amps) 

Delta 
(Amps) 

Delta 
(%) 

Interrupting 
Capability 

(Amps) 
Owner 

12TH STREET 69 24,311 24,373 62 0.3%   
8TH STREET 69 28,699 28,775 77 0.3%   
ALMOND 13.8 34,009 34,471 462 1.4%  TID 
ALMOND 69 12,912 14,900 1,989 15.4% 31,500 TID 
ALMOND 115 115 NA 11,821 NA NA 15,000 TID 
ALMOND G1 13.8 NA 41,472 NA NA TBD TID 
ALMOND G2 13.8 NA 41,472 NA NA TBD TID 
ALMOND G3 13.8 NA 41,472 NA NA TBD TID 
AUGUST 115 6,654 6,892 238 3.6% 40,000 TID 
BONDS FLAT 69 9,578 9,667 89 0.9%   
BRIGGSMORE 69 28,954 29,048 94 0.3%   
CALAV TB#1 21.6 2,011 2,011 0 0.0%   
CALAVERAS 115 8,463 8,488 24 0.3%   
CALAVERAS 3 115 8,465 8,489 24 0.3%   
CALAVERAS 4 115 8,465 8,489 24 0.3%   
CASTLE 115 4,326 4,460 133 3.1%   
CERES 69 11,115 12,075 959 8.6% 19,000 TID 
CLAUS 69 29,971 30,089 118 0.4%   
CLAUS 115 14,826 14,846 19 0.1%   
Clough 17.2k 17.2 4,153 4,152 0 0.0%   
Clough 69kv 69 9,249 9,253 4 0.0%   
COMMONS 69 17,518 18,247 729 4.2% 40,000 TID 
COOPER 115 4,219 4,345 126 3.0%   
CORTEZ 115 7,780 8,697 918 11.8% 40,000 TID 
CROWS LNDG. 69 10,979 12,092 1,114 10.1% 31,500 TID 
DAWSON 69 6,744 6,808 64 1.0% 40,000 TID 
DON PEDRO 69 11,359 11,486 127 1.1% 21,000 TID 
DP UNIT 1 13.8 24,983 25,039 56 0.2%  TID 
DP UNIT 2 13.8 25,132 25,190 57 0.2%  TID 
DP UNIT 4 13.8 22,703 22,742 39 0.2%  TID 
ENSLEN 69 30,999 31,083 85 0.3%   
F STREET 69 12,332 12,628 297 2.4% 31,500 TID 
FAIRGROUND 69 15,012 15,498 486 3.2% 21,000 TID 
FINNEY 69 16,015 16,032 17 0.1%   
Fox River Pa 70 12,050 12,056 6 0.0%   
GEER 69 14,143 14,701 558 3.9% 19,000 TID 
GILSTRAP 69 12,305 14,195 1,890 15.4% 19,000 TID 
GRAYSON 115 8,101 12,102 4,000 49.4% 15,000 TID 
GRAYSON 69 69 13,434 15,847 2,414 18.0% TBD TID 
HAWKINS 69 5,219 5,267 48 0.9% 19,000 TID 
HERSHEY 115 13,028 13,033 6 0.0%   
HILMAR 115 8,862 9,420 557 6.3% 40,000 TID 
HOLM 1 13.8 34,274 34,274 0 0.0%   
HOLM 2 13.8 34,274 34,274 0 0.0%   
HOLM1 230 5,881 5,882 0 0.0%   
HOLM2 230 5,881 5,882 0 0.0%   
HUGHSON 115 9,738 12,022 2,285 23.5% 40,000 TID 
HUNT 115KV 115 12,312 12,317 5 0.0%   
INDUSTRIAL 69 16,426 16,893 468 2.8% 19,000 TID 
ING CRK JT 115 6,981 6,981 0 0.0%   
INGRAM CRK 115 6,588 6,589 0 0.0%   
INTAKE 230 6,156 6,156 1 0.0%   
KANSAS 69 21,563 21,599 36 0.2%   
Kiernan 69 69 16,996 17,015 18 0.1%   
KIRKWOOD 1 13.8 18,982 18,982 0 0.0%   
KIRKWOOD 1 230 6,013 6,014 1 0.0%   
KIRKWOOD 2 13.8 18,982 18,982 0 0.0%   
KIRKWOOD 2 230 6,013 6,014 1 0.0%   
KIRKWOOD 3 13.8 18,982 18,982 0 0.0%   
KIRKWOOD 3 230 6,013 6,014 1 0.0%   
LA GRANGE A 69 8,200 8,270 70 0.9% 40,000 TID 
LA GRANGE B 69 7,934 8,011 77 1.0% 40,000 TID 



 

 

3-Phase Fault Currents 
Location Voltage Pre-Project 

(Amps) 
Post-Project 

(Amps) 
Delta 

(Amps) 
Delta 
(%) 

Interrupting 
Capability 

(Amps) 
Owner 

LADD 69 13,174 13,184 10 0.1%   
LAPHAM 69 22,411 22,470 59 0.3%   
LB-W1 T 8/40 230 22,516 22,557 41 0.2%   
LB-W1 TR 0/2 230 28,915 28,949 33 0.1%   
LB-W1T22/100 230 30,779 31,076 297 1.0%   
LB-W1T30/134 230 25,415 25,583 168 0.7%   
LB-W2 T 8/40 230 22,516 22,557 41 0.2%   
LB-W2 TR 0/2 230 28,890 28,923 33 0.1%   
LB-W2T22/100 230 30,808 31,106 298 1.0%   
LB-W2T30/134 230 25,415 25,583 168 0.7%   
LINCOLN 69 19,510 19,556 46 0.2%   
LOS BANOS 230 29,131 29,164 33 0.1%   
LOS BANOS 525 29,913 29,933 20 0.1%   
LOSBANOS DE1 525 29,862 29,881 20 0.1%   
LOSBANOS DE4 525 29,858 29,877 20 0.1%   
MANTECA 115 10,815 10,815 1 0.0%   
MARIPOSA 69 19,134 19,177 44 0.2%   
MARSHALL 115 10,217 10,326 109 1.1% 40,000 TID 
MCCLURE 115 14,516 14,532 17 0.1%   
McCLURE GEN1 13.8 53,641 53,650 8 0.0%   
McClure GEN2 13.8 53,641 53,650 8 0.0%   
MINNIEAR 69 17,739 17,781 42 0.2%   
MOCCASIN 115 5,131 5,259 129 2.5%   
MOCCASIN 230 1,179 1,188 9 0.8%   
MOCCASIN 1 13.8 28,617 28,836 219 0.8%   
MOCCASIN 2 13.8 28,617 28,836 219 0.8%   
MODST TIRE 13.8 5,305 5,305 0 0.0%   
MODST TIRE 115 5,427 5,427 0 0.0%   
MONTPELLIER 69 9,584 9,884 300 3.1% 19,000 TID 
NEWARK D 115 37,665 37,744 79 0.2%   
NEWARK F 115 54,861 54,921 60 0.1%   
OAKDALE (MID) 69 24,621 24,694 73 0.3%   
OAKDALE (TID) 115 9,056 9,891 835 9.2% 40,000 TID 
PARADISE 69 17,965 17,990 25 0.1%   
PARKER MID 230 14,531 14,709 178 1.2% 50,000 MID 
PARKER-69 69 34,386 34,561 175 0.5%   
PIONEER 115 6,326 6,620 294 4.6% 40,000  
POUST 69 19,629 19,659 30 0.2%   
PRESCOTT 69 20,275 20,305 30 0.1%   
Prescott Tap 69 19,689 19,716 27 0.1%   
REINWAY 69 13,230 13,281 51 0.4%   
Ripon GEN 1 13.8 30,471 30,472 1 0.0%   
Ripon GEN 2 13.8 30,471 30,472 1 0.0%   
Ripon69 (1) 69 12,138 12,143 6 0.0%   
Ripon69 (2) 69 12,138 12,143 6 0.0%   
RIVERBK CCSF 115 13,025 13,033 8 0.1%   
RIVERBK LV 13.8 10,437 10,437 0 0.0%   
ROEDING 69 9,391 10,011 621 6.6% 19,000 TID 
ROGERS 115 11,662 11,770 108 0.9% 40,000 TID 
ROSELLE 69 23,155 23,225 70 0.3%   
ROSEMORE 69 28,427 28,494 68 0.2%   
ROSEMORE 230 16,740 16,829 89 0.5% 50,000 MID 
SALADO 115 5,263 5,263 0 0.0%   
SALADO JCT1 115 5,181 5,181 0 0.0%   
SANTA CRUZ 115 12,373 12,385 12 0.1%   
SANTA ROSA 69 22,579 22,635 56 0.2%   
SISK 69 20,600 20,630 30 0.1%   
SO. TURLOCK 69 13,192 13,519 327 2.5% 31,500 TID 
STANDIFORD 69 31,637 31,707 71 0.2%   
STANDIFORD 115 18,366 18,392 26 0.1%   
Stockton 17k 17.2 4,558 4,558 0 0.0%   
STOCKTON MID 70 12,375 12,381 6 0.0%   
STODDARD 69 18,617 18,638 21 0.1%   



 

 

3-Phase Fault Currents 
Location Voltage Pre-Project 

(Amps) 
Post-Project 

(Amps) 
Delta 

(Amps) 
Delta 
(%) 

Interrupting 
Capability 

(Amps) 
Owner 

SYLVAN 69 25,759 25,828 69 0.3%   
T-LB T 7/36S 525 24,336 24,360 24 0.1%   
T-LB T35/165 525 17,998 18,008 10 0.1%   
T-LB1 T 1/6 525 35,646 35,695 49 0.1%   
T-LB1T29/133 525 19,637 19,648 11 0.1%   
TAYLOR 115 8,681 10,503 1,822 21.0% 40,000 TID 
TE W1T22/100 230 31,362 31,666 303 1.0%   
TE-TR D.E. 525 31,424 31,466 42 0.1%   
TE-W1 T 6/28 230 33,168 33,275 107 0.3%   
TE-W1 T18/80 230 28,478 28,669 191 0.7%   
TE-W1 TR 0/1 230 49,805 49,926 122 0.2%   
TE-W2 T 6/28 230 33,168 33,275 107 0.3%   
TE-W2 T18/80 230 28,478 28,669 191 0.7%   
TE-W2 TR 0/1 230 49,720 49,842 122 0.2%   
TE-W2T22/100 230 31,389 31,693 304 1.0%   
TESLA 115 28,326 28,336 9 0.0%   
TESLA 525 38,047 38,104 57 0.1%   
TESLA BUS C 230 39,991 40,022 31 0.1%   
TESLA BUS D 230 59,419 59,531 112 0.2%   
TESLA BUS E 230 52,708 52,835 127 0.2%   
TESLA D.E.#3 525 37,947 38,003 56 0.1%   
TESLA D.E.#4 525 37,976 38,033 57 0.1%   
TIECHE 20T 115 5,655 5,655 0 0.0%   
TR-LB  D.E. 525 31,132 31,173 41 0.1%   
TR-W#1 T100 230 24,670 24,726 56 0.2%   
TR-W#1 T4 230 30,692 30,990 298 1.0%   
TR-W#2 T100 230 24,670 24,726 56 0.2%   
TR-W#2 T4 230 30,692 30,990 298 1.0%   
TRACY 230 52,222 52,345 123 0.2%   
TRACY 525 31,386 31,428 42 0.1%   
TUOLUMNE 69 15,381 16,692 1,311 8.5% 19,000 TID 
TUOLUMNE 115 10,649 12,431 1,782 16.7% 40,000 TID 
TWR 77/336 115 2,694 2,694 0 0.0%   
WALNUT 69 24,286 25,260 973 4.0% 27,000 TID 
WALNUT 115 16,352 17,019 667 4.1% 40,000 TID 
WALNUT (TID) 230 14,828 15,165 338 2.3% 40,000 TID 
WALNUT U1 13.8 17,722 17,756 34 0.2% 61,000 TID 
WALNUT U2 13.8 17,812 17,846 34 0.2% 61,000 TID 
WARNER EQUIV 230 12,713 12,717 4 0.0%   
WARNERVILLE 115 18,098 18,107 10 0.1%   
WARNERVILLE 230 12,710 12,715 4 0.0%   
WEC 69 19,260 19,842 582 3.0% 40,000 TID 
WEC 115 15,803 16,455 652 4.1% 40,000 TID 
WEC CT1 13.8 43,173 43,335 161 0.4%  TID 
WEC CT2 13.8 41,732 41,885 153 0.4%  TID 
WEC STG 13.8 53,057 53,219 162 0.3%  TID 
WESTLEY 115 17,882 18,061 180 1.0% 40,000 TID 
WESTLEY 230 32,457 32,799 343 1.1%  MID 
WESTPORT 69 11,324 12,207 883 7.8% 19,000 TID 
Wood- Gen2 13.8 57,642 57,653 12 0.0%   
WOODLAND GEN 13.8 36,737 36,743 6 0.0%   
WOODLAND-MID 69 28,343 28,406 63 0.2%   
WOODROW 69 24,295 24,338 43 0.2%   
 



 

 

Short-Circuit Analysis Output Single Line-to-Ground Faults 
Single Line-to-Ground Fault Currents 

Location Voltage Pre-Project 
(Amps) 

Post-Project 
(Amps) 

Delta 
(Amps) 

Delta 
(%) 

Interrupting 
Capability 

(Amps) 
Owner 

12TH STREET 69 16,950 16,969 20 0.1%   
8TH STREET 69 21,250 21,278 27 0.1%   
ALMOND 13.8 27,874 28,073 199 0.7%  TID 
ALMOND 69 11,774 14,018 2,244 19.1% 31,500 TID 
ALMOND 115 115 NA 12,428 NA NA 15,000 TID 
ALMOND G1 13.8 NA 40,037 NA NA TBD TID 
ALMOND G2 13.8 NA 40,037 NA NA TBD TID 
ALMOND G3 13.8 NA 40,037 NA NA TBD TID 
AUGUST 115 4,901 5,002 101 2.1% 40,000 TID 
BONDS FLAT 69 8,925 8,976 51 0.6%   
BRIGGSMORE 69 21,394 21,427 34 0.2%   
CALAV TB#1 21.6 2,040 2,040 0 0.0%   
CALAVERAS 115 5,475 5,483 9 0.2%   
CALAVERAS 3 115 5,475 5,484 9 0.2%   
CALAVERAS 4 115 5,478 5,487 9 0.2%   
CASTLE 115 2,531 2,571 40 1.6%   
CERES 69 7,506 8,019 513 6.8% 19,000 TID 
CLAUS 69 27,742 27,809 68 0.2%   
CLAUS 115 14,155 14,167 11 0.1%   
Clough 17.2k 17.2 3,806 3,806 0 0.0%   
Clough 69kv 69 5,093 5,093 1 0.0%   
COMMONS 69 13,371 13,713 341 2.6% 40,000 TID 
COOPER 115 2,455 2,493 38 1.5%   
CORTEZ 115 4,962 5,423 461 9.3% 40,000 TID 
CROWS LNDG. 69 7,694 8,367 673 8.8% 31,500 TID 
DAWSON 69 4,952 4,976 24 0.5% 40,000 TID 
DON PEDRO 69 12,462 12,565 103 0.8% 21,000 TID 
DP UNIT 1 13.8 15,285 15,296 11 0.1%  TID 
DP UNIT 2 13.8 15,323 15,334 11 0.1%  TID 
DP UNIT 4 13.8 14,849 14,858 9 0.1%  TID 
ENSLEN 69 24,792 24,828 36 0.1%   
F STREET 69 7,924 8,012 88 1.1% 31,500 TID 
FAIRGROUND 69 10,189 10,357 168 1.7% 21,000 TID 
FINNEY 69 9,505 9,508 3 0.0%   
Fox River Pa 70 10,055 10,057 2 0.0%   
GEER 69 9,215 9,413 198 2.1% 19,000 TID 
GILSTRAP 69 10,746 12,870 2,124 19.8% 19,000 TID 
GRAYSON 115 6,706 12,279 5,573 83.1% 15,000 TID 
GRAYSON 69 69 12,697 16,264 3,566 28.1% TBD TID 
HAWKINS 69 2,834 2,844 10 0.4% 19,000 TID 
HERSHEY 115 9,894 9,896 3 0.0%   
HILMAR 115 5,817 6,059 242 4.2% 40,000 TID 
HOLM 1 13.8 19,532 19,531 0 0.0%   
HOLM 2 13.8 19,532 19,531 0 0.0%   
HOLM1 230 6,213 6,213 0 0.0%   
HOLM2 230 6,213 6,213 0 0.0%   
HUGHSON 115 7,226 8,890 1,665 23.0% 40,000 TID 
HUNT 115KV 115 9,054 9,056 2 0.0%   
INDUSTRIAL 69 12,218 12,398 180 1.5% 19,000 TID 
ING CRK JT 115 5,558 5,559 0 0.0%   
INGRAM CRK 115 5,179 5,179 0 0.0%   
INTAKE 230 6,614 6,614 0 0.0%   
KANSAS 69 14,392 14,402 10 0.1%   
Kiernan 69 69 10,791 10,795 4 0.0%   
KIRKWOOD 1 13.8 12,236 12,236 0 0.0%   
KIRKWOOD 1 230 6,356 6,356 0 0.0%   
KIRKWOOD 2 13.8 12,236 12,236 0 0.0%   
KIRKWOOD 2 230 6,356 6,356 0 0.0%   
KIRKWOOD 3 13.8 12,236 12,236 0 0.0%   
KIRKWOOD 3 230 6,356 6,356 0 0.0%   
LA GRANGE A 69 6,634 6,664 30 0.5% 40,000 TID 
LA GRANGE B 69 6,198 6,230 32 0.5% 40,000 TID 



 

 

Single Line-to-Ground Fault Currents 
Location Voltage Pre-Project 

(Amps) 
Post-Project 

(Amps) 
Delta 

(Amps) 
Delta 
(%) 

Interrupting 
Capability 

(Amps) 
Owner 

LADD 69 7,728 7,729 2 0.0%   
LAPHAM 69 15,585 15,603 18 0.1%   
LB-W1 T 8/40 230 14,444 14,455 11 0.1%   
LB-W1 TR 0/2 230 28,581 28,602 21 0.1%   
LB-W1T22/100 230 19,172 19,251 79 0.4%   
LB-W1T30/134 230 14,719 14,757 38 0.3%   
LB-W2 T 8/40 230 14,444 14,455 11 0.1%   
LB-W2 TR 0/2 230 28,554 28,575 21 0.1%   
LB-W2T22/100 230 19,184 19,262 79 0.4%   
LB-W2T30/134 230 14,719 14,757 38 0.3%   
LINCOLN 69 12,773 12,786 12 0.1%   
LOS BANOS 230 29,236 29,258 22 0.1%   
LOS BANOS 525 20,260 20,266 6 0.0%   
LOSBANOS DE1 525 20,209 20,215 6 0.0%   
LOSBANOS DE4 525 20,208 20,214 6 0.0%   
MANTECA 115 9,664 9,664 0 0.0%   
MARIPOSA 69 12,417 12,429 12 0.1%   
MARSHALL 115 6,663 6,694 31 0.5% 40,000 TID 
MCCLURE 115 14,902 14,914 12 0.1%   
McCLURE GEN1 13.8 0 0 0    
McClure GEN2 13.8 0 0 0    
MINNIEAR 69 10,690 10,699 10 0.1%   
MOCCASIN 115 5,736 5,845 109 1.9%   
MOCCASIN 230 1,315 1,322 8 0.6%   
MOCCASIN 1 13.8 19,995 20,060 66 0.3%   
MOCCASIN 2 13.8 19,995 20,060 66 0.3%   
MODST TIRE 13.8 0 0 0    
MODST TIRE 115 4,491 4,491 0 0.0%   
MONTPELLIER 69 5,899 6,001 102 1.7% 19,000 TID 
NEWARK D 115 39,596 39,654 58 0.1%   
NEWARK F 115 54,409 54,448 39 0.1%   
OAKDALE (MID) 69 17,041 17,064 23 0.1%   
OAKDALE (TID) 115 6,238 6,655 417 6.7% 40,000 TID 
PARADISE 69 10,991 10,996 6 0.1%   
PARKER MID 230 11,086 11,158 71 0.6% 50,000 MID 
PARKER-69 69 32,851 32,959 109 0.3%   
PIONEER 115 4,119 4,229 110 2.7% 40,000  
POUST 69 12,756 12,763 8 0.1%   
PRESCOTT 69 13,689 13,697 8 0.1%   
Prescott Tap 69 13,283 13,290 8 0.1%   
REINWAY 69 7,468 7,478 10 0.1%   
Ripon GEN 1 13.8 30,663 30,663 0 0.0%   
Ripon GEN 2 13.8 30,663 30,663 0 0.0%   
Ripon69 (1) 69 11,148 11,150 3 0.0%   
Ripon69 (2) 69 11,148 11,150 3 0.0%   
RIVERBK CCSF 115 10,645 10,648 4 0.0%   
RIVERBK LV 13.8 0 0 0    
ROEDING 69 5,894 6,174 280 4.8% 19,000 TID 
ROGERS 115 8,128 8,163 35 0.4% 40,000 TID 
ROSELLE 69 15,489 15,509 20 0.1%   
ROSEMORE 69 24,399 24,432 33 0.1%   
ROSEMORE 230 10,044 10,065 21 0.2% 50,000 MID 
SALADO 115 4,883 4,883 0 0.0%   
SALADO JCT1 115 4,601 4,601 0 0.0%   
SANTA CRUZ 115 9,482 9,486 4 0.0%   
SANTA ROSA 69 15,402 15,419 17 0.1%   
SISK 69 13,719 13,727 8 0.1%   
SO. TURLOCK 69 8,723 8,825 102 1.2% 31,500 TID 
STANDIFORD 69 30,333 30,376 43 0.1%   
STANDIFORD 115 16,719 16,734 14 0.1%   
Stockton 17k 17.2 4,523 4,523 0 0.0%   
STOCKTON MID 70 11,422 11,425 3 0.0%   
STODDARD 69 12,200 12,206 5 0.0%   



 

 

Single Line-to-Ground Fault Currents 
Location Voltage Pre-Project 

(Amps) 
Post-Project 

(Amps) 
Delta 

(Amps) 
Delta 
(%) 

Interrupting 
Capability 

(Amps) 
Owner 

SYLVAN 69 17,813 17,834 21 0.1%   
T-LB T 7/36S 525 20,322 20,333 11 0.1%   
T-LB T35/165 525 12,937 12,940 3 0.0%   
T-LB1 T 1/6 525 29,017 29,039 22 0.1%   
T-LB1T29/133 525 13,563 13,567 4 0.0%   
TAYLOR 115 6,022 7,218 1,196 19.9% 40,000 TID 
TE W1T22/100 230 19,536 19,617 80 0.4%   
TE-TR D.E. 525 23,825 23,841 16 0.1%   
TE-W1 T 6/28 230 21,069 21,097 28 0.1%   
TE-W1 T18/80 230 17,329 17,377 48 0.3%   
TE-W1 TR 0/1 230 45,620 45,688 68 0.1%   
TE-W2 T 6/28 230 21,069 21,097 28 0.1%   
TE-W2 T18/80 230 17,329 17,377 48 0.3%   
TE-W2 TR 0/1 230 45,547 45,615 68 0.1%   
TE-W2T22/100 230 19,547 19,627 81 0.4%   
TESLA 115 31,174 31,181 7 0.0%   
TESLA 525 31,568 31,594 26 0.1%   
TESLA BUS C 230 39,130 39,149 20 0.0%   
TESLA BUS D 230 58,047 58,118 71 0.1%   
TESLA BUS E 230 50,896 50,975 79 0.2%   
TESLA D.E.#3 525 31,417 31,443 26 0.1%   
TESLA D.E.#4 525 31,462 31,488 26 0.1%   
TIECHE 20T 115 4,236 4,236 0 0.0%   
TR-LB  D.E. 525 23,527 23,542 16 0.1%   
TR-W#1 T100 230 17,015 17,032 17 0.1%   
TR-W#1 T4 230 19,140 19,219 79 0.4%   
TR-W#2 T100 230 16,776 16,792 17 0.1%   
TR-W#2 T4 230 19,151 19,230 79 0.4%   
TRACY 230 43,587 43,643 57 0.1%   
TRACY 525 23,791 23,807 16 0.1%   
TUOLUMNE 69 12,893 13,889 996 7.7% 19,000 TID 
TUOLUMNE 115 8,182 9,340 1,159 14.2% 40,000 TID 
TWR 77/336 115 2,044 2,044 0 0.0%   
WALNUT 69 26,871 27,699 827 3.1% 27,000 TID 
WALNUT 115 16,370 16,848 478 2.9% 40,000 TID 
WALNUT (TID) 230 12,261 12,433 172 1.4% 40,000 TID 
WALNUT U1 13.8 11,376 11,383 7 0.1% 61,000 TID 
WALNUT U2 13.8 11,400 11,407 7 0.1% 61,000 TID 
WARNER EQUIV 230 11,481 11,483 2 0.0%   
WARNERVILLE 115 18,185 18,191 6 0.0%   
WARNERVILLE 230 11,480 11,482 2 0.0%   
WEC 69 17,777 18,113 336 1.9% 40,000 TID 
WEC 115 15,681 16,143 462 2.9% 40,000 TID 
WEC CT1 13.8 40,989 41,080 91 0.2%  TID 
WEC CT2 13.8 40,197 40,286 89 0.2%  TID 
WEC STG 13.8 54,145 54,261 115 0.2%  TID 
WESTLEY 115 17,380 17,494 114 0.7% 40,000 TID 
WESTLEY 230 20,562 20,656 94 0.5%  MID 
WESTPORT 69 7,533 8,036 503 6.7% 19,000 TID 
Wood- Gen2 13.8 49,389 49,395 6 0.0%   
WOODLAND GEN 13.8 28,644 28,646 2 0.0%   
WOODLAND-MID 69 23,480 23,509 29 0.1%   
WOODROW 69 17,695 17,710 15 0.1%   
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Transient Stability Plots 
 

Almond 2 Power Plant + Interconnection 
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Transient Stability Plots 
 

Grayson-Almond #1 115 kV Line Out 



0.20

0.30

0.40

0.50

0.60

0.70

0.80

0.90

1.00

1.10

1.20

    0.2000 vt         38544      ALMCT2  13.8       0               0.0   1   1    1.2000
    0.2000 vt         38545      ALMCT3  13.8       0               0.0   1   1    1.2000
    0.2000 vt         38546      ALMCT4  13.8       0               0.0   1   1    1.2000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Almond 2 Power Plant
Terminal Voltage (p.u.)

2012 Summer Peak Base Case

.

Mon Oct 19 00:51:34 2009

Page 1

2012_sum_pk_pst_002_GRAYSON-ALMOND_115.chf



59.40

59.52

59.64

59.76

59.88

60.00

60.12

60.24

60.36

60.48

60.60

   59.4000 fbug       38544      ALMCT2  13.8       0               0.0   1   1   60.6000
   59.4000 fbug       38545      ALMCT3  13.8       0               0.0   1   1   60.6000
   59.4000 fbug       38546      ALMCT4  13.8       0               0.0   1   1   60.6000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Almond 2 Power Plant
Frequency (Hz)

2012 Summer Peak Base Case

.

Mon Oct 19 00:51:34 2009

Page 2

2012_sum_pk_pst_002_GRAYSON-ALMOND_115.chf



-100.00

-80.00

-60.00

-40.00

-20.00

0.00

20.00

40.00

60.00

80.00

100.00

 -100.0000 ang        38544      ALMCT2  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38545      ALMCT3  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38546      ALMCT4  13.8       0               0.0   1   1  100.0000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Almond 2 Power Plant
Relative Rotor Angle (degrees)

2012 Summer Peak Base Case

.

Mon Oct 19 00:51:34 2009

Page 3

2012_sum_pk_pst_002_GRAYSON-ALMOND_115.chf



0.20

0.30

0.40

0.50

0.60

0.70

0.80

0.90

1.00

1.10

1.20

    0.2000 vbul       38442      AUGUST 115.0       0               0.0   1   1    1.2000
    0.2000 vbul       38534     GRAY115 115.0       0               0.0   1   1    1.2000
    0.2000 vbus       38535      GRAY69  69.0       0               0.0   1   1    1.2000
    0.2000 vbus       38432    OAKDLTID 115.0       0               0.0   1   1    1.2000
    0.2000 vbus       38400       WALNT 230.0       0               0.0   1   1    1.2000
    0.2000 vbus       38410    WESTL115 115.0       0               0.0   1   1    1.2000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Select TID System Parameters
Voltage (p.u.)

2012 Summer Peak Base Case

.

Mon Oct 19 00:51:34 2009

Page 4

2012_sum_pk_pst_002_GRAYSON-ALMOND_115.chf



59.40

59.52

59.64

59.76

59.88

60.00

60.12

60.24

60.36

60.48

60.60

   59.4000 fbul       38442      AUGUST 115.0       0               0.0   1   1   60.6000
   59.4000 fbul       38534     GRAY115 115.0       0               0.0   1   1   60.6000
   59.4000 fbus       38535      GRAY69  69.0       0               0.0   1   1   60.6000
   59.4000 fbus       38432    OAKDLTID 115.0       0               0.0   1   1   60.6000
   59.4000 fbus       38400       WALNT 230.0       0               0.0   1   1   60.6000
   59.4000 fbus       38410    WESTL115 115.0       0               0.0   1   1   60.6000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Select TID System Parameters
Frequency (Hz)

2012 Summer Peak Base Case

.

Mon Oct 19 00:51:34 2009

Page 5

2012_sum_pk_pst_002_GRAYSON-ALMOND_115.chf



-100.00

-80.00

-60.00

-40.00

-20.00

0.00

20.00

40.00

60.00

80.00

100.00

 -100.0000 ang        38564    ALMONDCT  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38550    DONPDRO1  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38552    DONPDRO2  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38570     WEC1-CT  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38574     WEC2-CT  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38572     WEC3-ST  13.8       0               0.0   1   1  100.0000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Select TID System Parameters
Relative Rotor Angle (degrees)

2012 Summer Peak Base Case

.

Mon Oct 19 00:51:34 2009

Page 6

2012_sum_pk_pst_002_GRAYSON-ALMOND_115.chf



0.20

0.30

0.40

0.50

0.60

0.70

0.80

0.90

1.00

1.10

1.20

    0.2000 vbus       30055       GATES 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30050    LOSBANOS 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30060      MIDWAY 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30040       TESLA 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30035       TRACY 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30030    VACA-DIX 500.0       0               0.0   1   1    1.2000

Time( sec )
0 202 4 6 8 10 12 14 16 18

500 kV Bulk System Parameters
Voltage (p.u.)

2012 Summer Peak Base Case

.

Mon Oct 19 00:51:34 2009

Page 7

2012_sum_pk_pst_002_GRAYSON-ALMOND_115.chf



59.40

59.52

59.64

59.76

59.88

60.00

60.12

60.24

60.36

60.48

60.60

   59.4000 fbus       30055       GATES 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30050    LOSBANOS 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30060      MIDWAY 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30040       TESLA 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30035       TRACY 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30030    VACA-DIX 500.0       0               0.0   1   1   60.6000

Time( sec )
0 202 4 6 8 10 12 14 16 18

500 kV Bulk System Parameters
Frequency (Hz)

2012 Summer Peak Base Case

.

Mon Oct 19 00:51:34 2009

Page 8

2012_sum_pk_pst_002_GRAYSON-ALMOND_115.chf



Transient Stability Plots 
 

Grayson-Hughson 115 kV Line Out 
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    0.2000 vt         38545      ALMCT3  13.8       0               0.0   1   1    1.2000
    0.2000 vt         38546      ALMCT4  13.8       0               0.0   1   1    1.2000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Almond 2 Power Plant
Terminal Voltage (p.u.)

2012 Summer Peak Base Case
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   59.4000 fbug       38544      ALMCT2  13.8       0               0.0   1   1   60.6000
   59.4000 fbug       38545      ALMCT3  13.8       0               0.0   1   1   60.6000
   59.4000 fbug       38546      ALMCT4  13.8       0               0.0   1   1   60.6000

Time( sec )
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Almond 2 Power Plant
Frequency (Hz)
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 -100.0000 ang        38544      ALMCT2  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38545      ALMCT3  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38546      ALMCT4  13.8       0               0.0   1   1  100.0000

Time( sec )
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Almond 2 Power Plant
Relative Rotor Angle (degrees)

2012 Summer Peak Base Case
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    0.2000 vbul       38442      AUGUST 115.0       0               0.0   1   1    1.2000
    0.2000 vbul       38534     GRAY115 115.0       0               0.0   1   1    1.2000
    0.2000 vbus       38535      GRAY69  69.0       0               0.0   1   1    1.2000
    0.2000 vbus       38432    OAKDLTID 115.0       0               0.0   1   1    1.2000
    0.2000 vbus       38400       WALNT 230.0       0               0.0   1   1    1.2000
    0.2000 vbus       38410    WESTL115 115.0       0               0.0   1   1    1.2000

Time( sec )
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Select TID System Parameters
Voltage (p.u.)

2012 Summer Peak Base Case
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   59.4000 fbul       38442      AUGUST 115.0       0               0.0   1   1   60.6000
   59.4000 fbul       38534     GRAY115 115.0       0               0.0   1   1   60.6000
   59.4000 fbus       38535      GRAY69  69.0       0               0.0   1   1   60.6000
   59.4000 fbus       38432    OAKDLTID 115.0       0               0.0   1   1   60.6000
   59.4000 fbus       38400       WALNT 230.0       0               0.0   1   1   60.6000
   59.4000 fbus       38410    WESTL115 115.0       0               0.0   1   1   60.6000

Time( sec )
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Select TID System Parameters
Frequency (Hz)
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 -100.0000 ang        38564    ALMONDCT  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38550    DONPDRO1  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38552    DONPDRO2  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38570     WEC1-CT  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38574     WEC2-CT  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38572     WEC3-ST  13.8       0               0.0   1   1  100.0000

Time( sec )
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Select TID System Parameters
Relative Rotor Angle (degrees)
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    0.2000 vbus       30055       GATES 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30050    LOSBANOS 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30060      MIDWAY 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30040       TESLA 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30035       TRACY 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30030    VACA-DIX 500.0       0               0.0   1   1    1.2000

Time( sec )
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500 kV Bulk System Parameters
Voltage (p.u.)

2012 Summer Peak Base Case
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   59.4000 fbus       30055       GATES 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30050    LOSBANOS 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30060      MIDWAY 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30040       TESLA 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30035       TRACY 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30030    VACA-DIX 500.0       0               0.0   1   1   60.6000

Time( sec )
0 202 4 6 8 10 12 14 16 18

500 kV Bulk System Parameters
Frequency (Hz)

2012 Summer Peak Base Case

.
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Transient Stability Plots 
 

Grayson-Taylor 115 kV Line Out 
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    0.2000 vt         38544      ALMCT2  13.8       0               0.0   1   1    1.2000
    0.2000 vt         38545      ALMCT3  13.8       0               0.0   1   1    1.2000
    0.2000 vt         38546      ALMCT4  13.8       0               0.0   1   1    1.2000
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Almond 2 Power Plant
Terminal Voltage (p.u.)

2012 Summer Peak Base Case
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   59.4000 fbug       38544      ALMCT2  13.8       0               0.0   1   1   60.6000
   59.4000 fbug       38545      ALMCT3  13.8       0               0.0   1   1   60.6000
   59.4000 fbug       38546      ALMCT4  13.8       0               0.0   1   1   60.6000

Time( sec )
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Almond 2 Power Plant
Frequency (Hz)
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 -100.0000 ang        38544      ALMCT2  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38545      ALMCT3  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38546      ALMCT4  13.8       0               0.0   1   1  100.0000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Almond 2 Power Plant
Relative Rotor Angle (degrees)
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    0.2000 vbul       38442      AUGUST 115.0       0               0.0   1   1    1.2000
    0.2000 vbul       38534     GRAY115 115.0       0               0.0   1   1    1.2000
    0.2000 vbus       38535      GRAY69  69.0       0               0.0   1   1    1.2000
    0.2000 vbus       38432    OAKDLTID 115.0       0               0.0   1   1    1.2000
    0.2000 vbus       38400       WALNT 230.0       0               0.0   1   1    1.2000
    0.2000 vbus       38410    WESTL115 115.0       0               0.0   1   1    1.2000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Select TID System Parameters
Voltage (p.u.)

2012 Summer Peak Base Case
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   59.4000 fbul       38442      AUGUST 115.0       0               0.0   1   1   60.6000
   59.4000 fbul       38534     GRAY115 115.0       0               0.0   1   1   60.6000
   59.4000 fbus       38535      GRAY69  69.0       0               0.0   1   1   60.6000
   59.4000 fbus       38432    OAKDLTID 115.0       0               0.0   1   1   60.6000
   59.4000 fbus       38400       WALNT 230.0       0               0.0   1   1   60.6000
   59.4000 fbus       38410    WESTL115 115.0       0               0.0   1   1   60.6000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Select TID System Parameters
Frequency (Hz)

2012 Summer Peak Base Case
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 -100.0000 ang        38564    ALMONDCT  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38550    DONPDRO1  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38552    DONPDRO2  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38570     WEC1-CT  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38574     WEC2-CT  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38572     WEC3-ST  13.8       0               0.0   1   1  100.0000

Time( sec )
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Select TID System Parameters
Relative Rotor Angle (degrees)
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    0.2000 vbus       30055       GATES 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30050    LOSBANOS 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30060      MIDWAY 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30040       TESLA 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30035       TRACY 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30030    VACA-DIX 500.0       0               0.0   1   1    1.2000

Time( sec )
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500 kV Bulk System Parameters
Voltage (p.u.)

2012 Summer Peak Base Case
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   59.4000 fbus       30055       GATES 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30050    LOSBANOS 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30060      MIDWAY 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30040       TESLA 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30035       TRACY 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30030    VACA-DIX 500.0       0               0.0   1   1   60.6000

Time( sec )
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500 kV Bulk System Parameters
Frequency (Hz)

2012 Summer Peak Base Case
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Transient Stability Plots 
 

Grayson-Taylor & Grayson-Hughson 115 kV Lines 
Out 
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    0.2000 vt         38544      ALMCT2  13.8       0               0.0   1   1    1.2000
    0.2000 vt         38545      ALMCT3  13.8       0               0.0   1   1    1.2000
    0.2000 vt         38546      ALMCT4  13.8       0               0.0   1   1    1.2000
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Almond 2 Power Plant
Terminal Voltage (p.u.)
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   59.4000 fbug       38544      ALMCT2  13.8       0               0.0   1   1   60.6000
   59.4000 fbug       38545      ALMCT3  13.8       0               0.0   1   1   60.6000
   59.4000 fbug       38546      ALMCT4  13.8       0               0.0   1   1   60.6000

Time( sec )
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Almond 2 Power Plant
Frequency (Hz)
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 -100.0000 ang        38544      ALMCT2  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38545      ALMCT3  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38546      ALMCT4  13.8       0               0.0   1   1  100.0000

Time( sec )
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Almond 2 Power Plant
Relative Rotor Angle (degrees)

2012 Summer Peak Base Case
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    0.2000 vbul       38442      AUGUST 115.0       0               0.0   1   1    1.2000
    0.2000 vbul       38534     GRAY115 115.0       0               0.0   1   1    1.2000
    0.2000 vbus       38535      GRAY69  69.0       0               0.0   1   1    1.2000
    0.2000 vbus       38432    OAKDLTID 115.0       0               0.0   1   1    1.2000
    0.2000 vbus       38400       WALNT 230.0       0               0.0   1   1    1.2000
    0.2000 vbus       38410    WESTL115 115.0       0               0.0   1   1    1.2000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Select TID System Parameters
Voltage (p.u.)

2012 Summer Peak Base Case
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   59.4000 fbul       38442      AUGUST 115.0       0               0.0   1   1   60.6000
   59.4000 fbul       38534     GRAY115 115.0       0               0.0   1   1   60.6000
   59.4000 fbus       38535      GRAY69  69.0       0               0.0   1   1   60.6000
   59.4000 fbus       38432    OAKDLTID 115.0       0               0.0   1   1   60.6000
   59.4000 fbus       38400       WALNT 230.0       0               0.0   1   1   60.6000
   59.4000 fbus       38410    WESTL115 115.0       0               0.0   1   1   60.6000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Select TID System Parameters
Frequency (Hz)

2012 Summer Peak Base Case
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 -100.0000 ang        38564    ALMONDCT  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38550    DONPDRO1  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38552    DONPDRO2  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38570     WEC1-CT  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38574     WEC2-CT  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38572     WEC3-ST  13.8       0               0.0   1   1  100.0000

Time( sec )
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Select TID System Parameters
Relative Rotor Angle (degrees)
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    0.2000 vbus       30055       GATES 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30050    LOSBANOS 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30060      MIDWAY 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30040       TESLA 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30035       TRACY 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30030    VACA-DIX 500.0       0               0.0   1   1    1.2000

Time( sec )
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500 kV Bulk System Parameters
Voltage (p.u.)

2012 Summer Peak Base Case
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   59.4000 fbus       30055       GATES 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30050    LOSBANOS 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30060      MIDWAY 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30040       TESLA 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30035       TRACY 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30030    VACA-DIX 500.0       0               0.0   1   1   60.6000

Time( sec )
0 202 4 6 8 10 12 14 16 18

500 kV Bulk System Parameters
Frequency (Hz)

2012 Summer Peak Base Case
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Transient Stability Plots 
 

Grayson 115/69 kV Transformer Out 
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    0.2000 vt         38544      ALMCT2  13.8       0               0.0   1   1    1.2000
    0.2000 vt         38545      ALMCT3  13.8       0               0.0   1   1    1.2000
    0.2000 vt         38546      ALMCT4  13.8       0               0.0   1   1    1.2000

Time( sec )
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Almond 2 Power Plant
Terminal Voltage (p.u.)
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.

Mon Oct 19 00:51:51 2009

Page 1

2012_sum_pk_pst_006_GRAYSON_115-69_XFMR.chf



59.40

59.52

59.64

59.76

59.88

60.00

60.12

60.24

60.36

60.48

60.60

   59.4000 fbug       38544      ALMCT2  13.8       0               0.0   1   1   60.6000
   59.4000 fbug       38545      ALMCT3  13.8       0               0.0   1   1   60.6000
   59.4000 fbug       38546      ALMCT4  13.8       0               0.0   1   1   60.6000

Time( sec )
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Almond 2 Power Plant
Frequency (Hz)
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 -100.0000 ang        38544      ALMCT2  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38545      ALMCT3  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38546      ALMCT4  13.8       0               0.0   1   1  100.0000

Time( sec )
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Almond 2 Power Plant
Relative Rotor Angle (degrees)
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    0.2000 vbul       38442      AUGUST 115.0       0               0.0   1   1    1.2000
    0.2000 vbul       38534     GRAY115 115.0       0               0.0   1   1    1.2000
    0.2000 vbus       38535      GRAY69  69.0       0               0.0   1   1    1.2000
    0.2000 vbus       38432    OAKDLTID 115.0       0               0.0   1   1    1.2000
    0.2000 vbus       38400       WALNT 230.0       0               0.0   1   1    1.2000
    0.2000 vbus       38410    WESTL115 115.0       0               0.0   1   1    1.2000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Select TID System Parameters
Voltage (p.u.)

2012 Summer Peak Base Case
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59.52

59.64

59.76

59.88

60.00

60.12

60.24

60.36

60.48

60.60

   59.4000 fbul       38442      AUGUST 115.0       0               0.0   1   1   60.6000
   59.4000 fbul       38534     GRAY115 115.0       0               0.0   1   1   60.6000
   59.4000 fbus       38535      GRAY69  69.0       0               0.0   1   1   60.6000
   59.4000 fbus       38432    OAKDLTID 115.0       0               0.0   1   1   60.6000
   59.4000 fbus       38400       WALNT 230.0       0               0.0   1   1   60.6000
   59.4000 fbus       38410    WESTL115 115.0       0               0.0   1   1   60.6000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Select TID System Parameters
Frequency (Hz)

2012 Summer Peak Base Case
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80.00

100.00

 -100.0000 ang        38564    ALMONDCT  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38550    DONPDRO1  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38552    DONPDRO2  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38570     WEC1-CT  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38574     WEC2-CT  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38572     WEC3-ST  13.8       0               0.0   1   1  100.0000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Select TID System Parameters
Relative Rotor Angle (degrees)

2012 Summer Peak Base Case
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1.20

    0.2000 vbus       30055       GATES 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30050    LOSBANOS 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30060      MIDWAY 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30040       TESLA 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30035       TRACY 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30030    VACA-DIX 500.0       0               0.0   1   1    1.2000

Time( sec )
0 202 4 6 8 10 12 14 16 18

500 kV Bulk System Parameters
Voltage (p.u.)

2012 Summer Peak Base Case
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59.40

59.52

59.64

59.76

59.88

60.00

60.12

60.24

60.36

60.48

60.60

   59.4000 fbus       30055       GATES 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30050    LOSBANOS 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30060      MIDWAY 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30040       TESLA 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30035       TRACY 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30030    VACA-DIX 500.0       0               0.0   1   1   60.6000

Time( sec )
0 202 4 6 8 10 12 14 16 18

500 kV Bulk System Parameters
Frequency (Hz)

2012 Summer Peak Base Case

.
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Transient Stability Plots 
 

Grayson-Almond 69 kV Line Out 
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    0.2000 vt         38544      ALMCT2  13.8       0               0.0   1   1    1.2000
    0.2000 vt         38545      ALMCT3  13.8       0               0.0   1   1    1.2000
    0.2000 vt         38546      ALMCT4  13.8       0               0.0   1   1    1.2000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Almond 2 Power Plant
Terminal Voltage (p.u.)

2012 Summer Peak Base Case
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60.00
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   59.4000 fbug       38544      ALMCT2  13.8       0               0.0   1   1   60.6000
   59.4000 fbug       38545      ALMCT3  13.8       0               0.0   1   1   60.6000
   59.4000 fbug       38546      ALMCT4  13.8       0               0.0   1   1   60.6000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Almond 2 Power Plant
Frequency (Hz)

2012 Summer Peak Base Case
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100.00

 -100.0000 ang        38544      ALMCT2  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38545      ALMCT3  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38546      ALMCT4  13.8       0               0.0   1   1  100.0000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Almond 2 Power Plant
Relative Rotor Angle (degrees)

2012 Summer Peak Base Case
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    0.2000 vbul       38442      AUGUST 115.0       0               0.0   1   1    1.2000
    0.2000 vbul       38534     GRAY115 115.0       0               0.0   1   1    1.2000
    0.2000 vbus       38535      GRAY69  69.0       0               0.0   1   1    1.2000
    0.2000 vbus       38432    OAKDLTID 115.0       0               0.0   1   1    1.2000
    0.2000 vbus       38400       WALNT 230.0       0               0.0   1   1    1.2000
    0.2000 vbus       38410    WESTL115 115.0       0               0.0   1   1    1.2000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Select TID System Parameters
Voltage (p.u.)

2012 Summer Peak Base Case
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59.40

59.52

59.64

59.76

59.88

60.00

60.12

60.24

60.36

60.48

60.60

   59.4000 fbul       38442      AUGUST 115.0       0               0.0   1   1   60.6000
   59.4000 fbul       38534     GRAY115 115.0       0               0.0   1   1   60.6000
   59.4000 fbus       38535      GRAY69  69.0       0               0.0   1   1   60.6000
   59.4000 fbus       38432    OAKDLTID 115.0       0               0.0   1   1   60.6000
   59.4000 fbus       38400       WALNT 230.0       0               0.0   1   1   60.6000
   59.4000 fbus       38410    WESTL115 115.0       0               0.0   1   1   60.6000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Select TID System Parameters
Frequency (Hz)

2012 Summer Peak Base Case

.
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100.00

 -100.0000 ang        38564    ALMONDCT  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38550    DONPDRO1  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38552    DONPDRO2  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38570     WEC1-CT  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38574     WEC2-CT  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38572     WEC3-ST  13.8       0               0.0   1   1  100.0000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Select TID System Parameters
Relative Rotor Angle (degrees)

2012 Summer Peak Base Case
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    0.2000 vbus       30055       GATES 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30050    LOSBANOS 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30060      MIDWAY 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30040       TESLA 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30035       TRACY 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30030    VACA-DIX 500.0       0               0.0   1   1    1.2000

Time( sec )
0 202 4 6 8 10 12 14 16 18

500 kV Bulk System Parameters
Voltage (p.u.)

2012 Summer Peak Base Case
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59.64

59.76

59.88

60.00

60.12

60.24

60.36

60.48

60.60

   59.4000 fbus       30055       GATES 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30050    LOSBANOS 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30060      MIDWAY 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30040       TESLA 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30035       TRACY 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30030    VACA-DIX 500.0       0               0.0   1   1   60.6000

Time( sec )
0 202 4 6 8 10 12 14 16 18

500 kV Bulk System Parameters
Frequency (Hz)

2012 Summer Peak Base Case

.
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Transient Stability Plots 
 

Grayson-Gilstrap 69 kV Line Out 
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    0.2000 vt         38544      ALMCT2  13.8       0               0.0   1   1    1.2000
    0.2000 vt         38545      ALMCT3  13.8       0               0.0   1   1    1.2000
    0.2000 vt         38546      ALMCT4  13.8       0               0.0   1   1    1.2000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Almond 2 Power Plant
Terminal Voltage (p.u.)

2012 Summer Peak Base Case
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60.00

60.12
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60.60

   59.4000 fbug       38544      ALMCT2  13.8       0               0.0   1   1   60.6000
   59.4000 fbug       38545      ALMCT3  13.8       0               0.0   1   1   60.6000
   59.4000 fbug       38546      ALMCT4  13.8       0               0.0   1   1   60.6000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Almond 2 Power Plant
Frequency (Hz)

2012 Summer Peak Base Case

.

Mon Oct 19 00:52:01 2009

Page 2

2012_sum_pk_pst_008_GRAYSON-GILSTRAP_69.chf



-100.00

-80.00

-60.00

-40.00

-20.00

0.00

20.00

40.00

60.00

80.00
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 -100.0000 ang        38544      ALMCT2  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38545      ALMCT3  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38546      ALMCT4  13.8       0               0.0   1   1  100.0000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Almond 2 Power Plant
Relative Rotor Angle (degrees)

2012 Summer Peak Base Case
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1.20

    0.2000 vbul       38442      AUGUST 115.0       0               0.0   1   1    1.2000
    0.2000 vbul       38534     GRAY115 115.0       0               0.0   1   1    1.2000
    0.2000 vbus       38535      GRAY69  69.0       0               0.0   1   1    1.2000
    0.2000 vbus       38432    OAKDLTID 115.0       0               0.0   1   1    1.2000
    0.2000 vbus       38400       WALNT 230.0       0               0.0   1   1    1.2000
    0.2000 vbus       38410    WESTL115 115.0       0               0.0   1   1    1.2000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Select TID System Parameters
Voltage (p.u.)

2012 Summer Peak Base Case
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59.40

59.52

59.64

59.76

59.88

60.00

60.12

60.24

60.36

60.48

60.60

   59.4000 fbul       38442      AUGUST 115.0       0               0.0   1   1   60.6000
   59.4000 fbul       38534     GRAY115 115.0       0               0.0   1   1   60.6000
   59.4000 fbus       38535      GRAY69  69.0       0               0.0   1   1   60.6000
   59.4000 fbus       38432    OAKDLTID 115.0       0               0.0   1   1   60.6000
   59.4000 fbus       38400       WALNT 230.0       0               0.0   1   1   60.6000
   59.4000 fbus       38410    WESTL115 115.0       0               0.0   1   1   60.6000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Select TID System Parameters
Frequency (Hz)

2012 Summer Peak Base Case
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100.00

 -100.0000 ang        38564    ALMONDCT  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38550    DONPDRO1  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38552    DONPDRO2  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38570     WEC1-CT  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38574     WEC2-CT  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38572     WEC3-ST  13.8       0               0.0   1   1  100.0000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Select TID System Parameters
Relative Rotor Angle (degrees)

2012 Summer Peak Base Case
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    0.2000 vbus       30055       GATES 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30050    LOSBANOS 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30060      MIDWAY 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30040       TESLA 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30035       TRACY 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30030    VACA-DIX 500.0       0               0.0   1   1    1.2000

Time( sec )
0 202 4 6 8 10 12 14 16 18

500 kV Bulk System Parameters
Voltage (p.u.)

2012 Summer Peak Base Case
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59.40
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59.64

59.76

59.88

60.00

60.12

60.24

60.36

60.48

60.60

   59.4000 fbus       30055       GATES 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30050    LOSBANOS 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30060      MIDWAY 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30040       TESLA 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30035       TRACY 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30030    VACA-DIX 500.0       0               0.0   1   1   60.6000

Time( sec )
0 202 4 6 8 10 12 14 16 18

500 kV Bulk System Parameters
Frequency (Hz)

2012 Summer Peak Base Case
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Transient Stability Plots 
 

Grayson-Westport 69 kV Line Out 
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    0.2000 vt         38544      ALMCT2  13.8       0               0.0   1   1    1.2000
    0.2000 vt         38545      ALMCT3  13.8       0               0.0   1   1    1.2000
    0.2000 vt         38546      ALMCT4  13.8       0               0.0   1   1    1.2000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Almond 2 Power Plant
Terminal Voltage (p.u.)

2012 Summer Peak Base Case
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   59.4000 fbug       38544      ALMCT2  13.8       0               0.0   1   1   60.6000
   59.4000 fbug       38545      ALMCT3  13.8       0               0.0   1   1   60.6000
   59.4000 fbug       38546      ALMCT4  13.8       0               0.0   1   1   60.6000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Almond 2 Power Plant
Frequency (Hz)
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 -100.0000 ang        38544      ALMCT2  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38545      ALMCT3  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38546      ALMCT4  13.8       0               0.0   1   1  100.0000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Almond 2 Power Plant
Relative Rotor Angle (degrees)

2012 Summer Peak Base Case
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    0.2000 vbul       38442      AUGUST 115.0       0               0.0   1   1    1.2000
    0.2000 vbul       38534     GRAY115 115.0       0               0.0   1   1    1.2000
    0.2000 vbus       38535      GRAY69  69.0       0               0.0   1   1    1.2000
    0.2000 vbus       38432    OAKDLTID 115.0       0               0.0   1   1    1.2000
    0.2000 vbus       38400       WALNT 230.0       0               0.0   1   1    1.2000
    0.2000 vbus       38410    WESTL115 115.0       0               0.0   1   1    1.2000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Select TID System Parameters
Voltage (p.u.)
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60.00

60.12

60.24

60.36

60.48

60.60

   59.4000 fbul       38442      AUGUST 115.0       0               0.0   1   1   60.6000
   59.4000 fbul       38534     GRAY115 115.0       0               0.0   1   1   60.6000
   59.4000 fbus       38535      GRAY69  69.0       0               0.0   1   1   60.6000
   59.4000 fbus       38432    OAKDLTID 115.0       0               0.0   1   1   60.6000
   59.4000 fbus       38400       WALNT 230.0       0               0.0   1   1   60.6000
   59.4000 fbus       38410    WESTL115 115.0       0               0.0   1   1   60.6000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Select TID System Parameters
Frequency (Hz)

2012 Summer Peak Base Case
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 -100.0000 ang        38564    ALMONDCT  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38550    DONPDRO1  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38552    DONPDRO2  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38570     WEC1-CT  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38574     WEC2-CT  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38572     WEC3-ST  13.8       0               0.0   1   1  100.0000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Select TID System Parameters
Relative Rotor Angle (degrees)
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    0.2000 vbus       30055       GATES 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30050    LOSBANOS 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30060      MIDWAY 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30040       TESLA 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30035       TRACY 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30030    VACA-DIX 500.0       0               0.0   1   1    1.2000

Time( sec )
0 202 4 6 8 10 12 14 16 18

500 kV Bulk System Parameters
Voltage (p.u.)

2012 Summer Peak Base Case
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59.52

59.64

59.76

59.88

60.00

60.12

60.24

60.36

60.48

60.60

   59.4000 fbus       30055       GATES 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30050    LOSBANOS 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30060      MIDWAY 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30040       TESLA 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30035       TRACY 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30030    VACA-DIX 500.0       0               0.0   1   1   60.6000

Time( sec )
0 202 4 6 8 10 12 14 16 18

500 kV Bulk System Parameters
Frequency (Hz)

2012 Summer Peak Base Case

.
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Transient Stability Plots 
 

Walnut-Westley & Walnut-Parker 230 kV Lines Out 



0.20

0.30

0.40

0.50

0.60

0.70

0.80

0.90

1.00

1.10

1.20

    0.2000 vt         38544      ALMCT2  13.8       0               0.0   1   1    1.2000
    0.2000 vt         38545      ALMCT3  13.8       0               0.0   1   1    1.2000
    0.2000 vt         38546      ALMCT4  13.8       0               0.0   1   1    1.2000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Almond 2 Power Plant
Terminal Voltage (p.u.)

2012 Summer Peak Base Case

.
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   59.4000 fbug       38544      ALMCT2  13.8       0               0.0   1   1   60.6000
   59.4000 fbug       38545      ALMCT3  13.8       0               0.0   1   1   60.6000
   59.4000 fbug       38546      ALMCT4  13.8       0               0.0   1   1   60.6000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Almond 2 Power Plant
Frequency (Hz)

2012 Summer Peak Base Case
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 -100.0000 ang        38544      ALMCT2  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38545      ALMCT3  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38546      ALMCT4  13.8       0               0.0   1   1  100.0000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Almond 2 Power Plant
Relative Rotor Angle (degrees)

2012 Summer Peak Base Case
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    0.2000 vbul       38442      AUGUST 115.0       0               0.0   1   1    1.2000
    0.2000 vbul       38534     GRAY115 115.0       0               0.0   1   1    1.2000
    0.2000 vbus       38535      GRAY69  69.0       0               0.0   1   1    1.2000
    0.2000 vbus       38432    OAKDLTID 115.0       0               0.0   1   1    1.2000
    0.2000 vbus       38400       WALNT 230.0       0               0.0   1   1    1.2000
    0.2000 vbus       38410    WESTL115 115.0       0               0.0   1   1    1.2000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Select TID System Parameters
Voltage (p.u.)

2012 Summer Peak Base Case
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60.12
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60.48

60.60

   59.4000 fbul       38442      AUGUST 115.0       0               0.0   1   1   60.6000
   59.4000 fbul       38534     GRAY115 115.0       0               0.0   1   1   60.6000
   59.4000 fbus       38535      GRAY69  69.0       0               0.0   1   1   60.6000
   59.4000 fbus       38432    OAKDLTID 115.0       0               0.0   1   1   60.6000
   59.4000 fbus       38400       WALNT 230.0       0               0.0   1   1   60.6000
   59.4000 fbus       38410    WESTL115 115.0       0               0.0   1   1   60.6000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Select TID System Parameters
Frequency (Hz)

2012 Summer Peak Base Case
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 -100.0000 ang        38564    ALMONDCT  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38550    DONPDRO1  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38552    DONPDRO2  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38570     WEC1-CT  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38574     WEC2-CT  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38572     WEC3-ST  13.8       0               0.0   1   1  100.0000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Select TID System Parameters
Relative Rotor Angle (degrees)

2012 Summer Peak Base Case
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    0.2000 vbus       30055       GATES 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30050    LOSBANOS 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30060      MIDWAY 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30040       TESLA 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30035       TRACY 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30030    VACA-DIX 500.0       0               0.0   1   1    1.2000

Time( sec )
0 202 4 6 8 10 12 14 16 18

500 kV Bulk System Parameters
Voltage (p.u.)

2012 Summer Peak Base Case
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60.00

60.12

60.24

60.36

60.48

60.60

   59.4000 fbus       30055       GATES 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30050    LOSBANOS 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30060      MIDWAY 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30040       TESLA 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30035       TRACY 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30030    VACA-DIX 500.0       0               0.0   1   1   60.6000

Time( sec )
0 202 4 6 8 10 12 14 16 18

500 kV Bulk System Parameters
Frequency (Hz)

2012 Summer Peak Base Case

.
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Transient Stability Plots 
 

Oakdale-Tuolumne #1 & #2 115 kV Lines Out 
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    0.2000 vt         38544      ALMCT2  13.8       0               0.0   1   1    1.2000
    0.2000 vt         38545      ALMCT3  13.8       0               0.0   1   1    1.2000
    0.2000 vt         38546      ALMCT4  13.8       0               0.0   1   1    1.2000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Almond 2 Power Plant
Terminal Voltage (p.u.)

2012 Summer Peak Base Case

.

Mon Oct 19 00:52:15 2009

Page 1

2012_sum_pk_pst_102_OAKDALE-TUOLUMNE_115_DLO.chf



59.40

59.52

59.64

59.76

59.88
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   59.4000 fbug       38544      ALMCT2  13.8       0               0.0   1   1   60.6000
   59.4000 fbug       38545      ALMCT3  13.8       0               0.0   1   1   60.6000
   59.4000 fbug       38546      ALMCT4  13.8       0               0.0   1   1   60.6000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Almond 2 Power Plant
Frequency (Hz)

2012 Summer Peak Base Case
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 -100.0000 ang        38544      ALMCT2  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38545      ALMCT3  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38546      ALMCT4  13.8       0               0.0   1   1  100.0000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Almond 2 Power Plant
Relative Rotor Angle (degrees)

2012 Summer Peak Base Case

.
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    0.2000 vbul       38442      AUGUST 115.0       0               0.0   1   1    1.2000
    0.2000 vbul       38534     GRAY115 115.0       0               0.0   1   1    1.2000
    0.2000 vbus       38535      GRAY69  69.0       0               0.0   1   1    1.2000
    0.2000 vbus       38432    OAKDLTID 115.0       0               0.0   1   1    1.2000
    0.2000 vbus       38400       WALNT 230.0       0               0.0   1   1    1.2000
    0.2000 vbus       38410    WESTL115 115.0       0               0.0   1   1    1.2000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Select TID System Parameters
Voltage (p.u.)

2012 Summer Peak Base Case

.

Mon Oct 19 00:52:15 2009

Page 4

2012_sum_pk_pst_102_OAKDALE-TUOLUMNE_115_DLO.chf



59.40
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60.00

60.12

60.24

60.36

60.48

60.60

   59.4000 fbul       38442      AUGUST 115.0       0               0.0   1   1   60.6000
   59.4000 fbul       38534     GRAY115 115.0       0               0.0   1   1   60.6000
   59.4000 fbus       38535      GRAY69  69.0       0               0.0   1   1   60.6000
   59.4000 fbus       38432    OAKDLTID 115.0       0               0.0   1   1   60.6000
   59.4000 fbus       38400       WALNT 230.0       0               0.0   1   1   60.6000
   59.4000 fbus       38410    WESTL115 115.0       0               0.0   1   1   60.6000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Select TID System Parameters
Frequency (Hz)

2012 Summer Peak Base Case
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 -100.0000 ang        38564    ALMONDCT  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38550    DONPDRO1  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38552    DONPDRO2  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38570     WEC1-CT  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38574     WEC2-CT  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38572     WEC3-ST  13.8       0               0.0   1   1  100.0000

Time( sec )
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Select TID System Parameters
Relative Rotor Angle (degrees)

2012 Summer Peak Base Case
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    0.2000 vbus       30055       GATES 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30050    LOSBANOS 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30060      MIDWAY 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30040       TESLA 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30035       TRACY 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30030    VACA-DIX 500.0       0               0.0   1   1    1.2000

Time( sec )
0 202 4 6 8 10 12 14 16 18

500 kV Bulk System Parameters
Voltage (p.u.)

2012 Summer Peak Base Case
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60.00

60.12

60.24

60.36

60.48

60.60

   59.4000 fbus       30055       GATES 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30050    LOSBANOS 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30060      MIDWAY 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30040       TESLA 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30035       TRACY 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30030    VACA-DIX 500.0       0               0.0   1   1   60.6000

Time( sec )
0 202 4 6 8 10 12 14 16 18

500 kV Bulk System Parameters
Frequency (Hz)

2012 Summer Peak Base Case
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Transient Stability Plots 
 

Westley-Marshall & Westley-Rogers 115 kV Lines 
Out 
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    0.2000 vt         38544      ALMCT2  13.8       0               0.0   1   1    1.2000
    0.2000 vt         38545      ALMCT3  13.8       0               0.0   1   1    1.2000
    0.2000 vt         38546      ALMCT4  13.8       0               0.0   1   1    1.2000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Almond 2 Power Plant
Terminal Voltage (p.u.)

2012 Summer Peak Base Case
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   59.4000 fbug       38544      ALMCT2  13.8       0               0.0   1   1   60.6000
   59.4000 fbug       38545      ALMCT3  13.8       0               0.0   1   1   60.6000
   59.4000 fbug       38546      ALMCT4  13.8       0               0.0   1   1   60.6000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Almond 2 Power Plant
Frequency (Hz)

2012 Summer Peak Base Case
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 -100.0000 ang        38544      ALMCT2  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38545      ALMCT3  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38546      ALMCT4  13.8       0               0.0   1   1  100.0000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Almond 2 Power Plant
Relative Rotor Angle (degrees)

2012 Summer Peak Base Case
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    0.2000 vbul       38442      AUGUST 115.0       0               0.0   1   1    1.2000
    0.2000 vbul       38534     GRAY115 115.0       0               0.0   1   1    1.2000
    0.2000 vbus       38535      GRAY69  69.0       0               0.0   1   1    1.2000
    0.2000 vbus       38432    OAKDLTID 115.0       0               0.0   1   1    1.2000
    0.2000 vbus       38400       WALNT 230.0       0               0.0   1   1    1.2000
    0.2000 vbus       38410    WESTL115 115.0       0               0.0   1   1    1.2000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Select TID System Parameters
Voltage (p.u.)

2012 Summer Peak Base Case
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60.60

   59.4000 fbul       38442      AUGUST 115.0       0               0.0   1   1   60.6000
   59.4000 fbul       38534     GRAY115 115.0       0               0.0   1   1   60.6000
   59.4000 fbus       38535      GRAY69  69.0       0               0.0   1   1   60.6000
   59.4000 fbus       38432    OAKDLTID 115.0       0               0.0   1   1   60.6000
   59.4000 fbus       38400       WALNT 230.0       0               0.0   1   1   60.6000
   59.4000 fbus       38410    WESTL115 115.0       0               0.0   1   1   60.6000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Select TID System Parameters
Frequency (Hz)

2012 Summer Peak Base Case
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 -100.0000 ang        38564    ALMONDCT  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38550    DONPDRO1  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38552    DONPDRO2  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38570     WEC1-CT  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38574     WEC2-CT  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38572     WEC3-ST  13.8       0               0.0   1   1  100.0000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Select TID System Parameters
Relative Rotor Angle (degrees)
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    0.2000 vbus       30055       GATES 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30050    LOSBANOS 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30060      MIDWAY 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30040       TESLA 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30035       TRACY 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30030    VACA-DIX 500.0       0               0.0   1   1    1.2000

Time( sec )
0 202 4 6 8 10 12 14 16 18

500 kV Bulk System Parameters
Voltage (p.u.)

2012 Summer Peak Base Case
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   59.4000 fbus       30055       GATES 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30050    LOSBANOS 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30060      MIDWAY 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30040       TESLA 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30035       TRACY 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30030    VACA-DIX 500.0       0               0.0   1   1   60.6000

Time( sec )
0 202 4 6 8 10 12 14 16 18

500 kV Bulk System Parameters
Frequency (Hz)

2012 Summer Peak Base Case

.

Mon Oct 19 00:52:20 2009
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Transient Stability Plots 
 

Los Banos-Gates #3 500 kV Line Out 



59.40

59.52

59.64

59.76

59.88

60.00

60.12

60.24

60.36

60.48

60.60

   59.4000 fbug       38544      ALMCT2  13.8       0               0.0   1   1   60.6000
   59.4000 fbug       38545      ALMCT3  13.8       0               0.0   1   1   60.6000
   59.4000 fbug       38546      ALMCT4  13.8       0               0.0   1   1   60.6000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Almond 2 Power Plant
Frequency (Hz)

2012 Summer Peak Base Case

.
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0.00

20.00

40.00

60.00

80.00

100.00

 -100.0000 ang        38544      ALMCT2  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38545      ALMCT3  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38546      ALMCT4  13.8       0               0.0   1   1  100.0000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Almond 2 Power Plant
Relative Rotor Angle (degrees)

2012 Summer Peak Base Case

.

Mon Oct 19 00:52:26 2009

Page 3

2012_sum_pk_pst_201_LOSBANOS-GATES_500.chf
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0.40

0.50

0.60

0.70

0.80

0.90

1.00

1.10

1.20

    0.2000 vbul       38442      AUGUST 115.0       0               0.0   1   1    1.2000
    0.2000 vbul       38534     GRAY115 115.0       0               0.0   1   1    1.2000
    0.2000 vbus       38535      GRAY69  69.0       0               0.0   1   1    1.2000
    0.2000 vbus       38432    OAKDLTID 115.0       0               0.0   1   1    1.2000
    0.2000 vbus       38400       WALNT 230.0       0               0.0   1   1    1.2000
    0.2000 vbus       38410    WESTL115 115.0       0               0.0   1   1    1.2000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Select TID System Parameters
Voltage (p.u.)

2012 Summer Peak Base Case
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59.40

59.52

59.64

59.76

59.88

60.00

60.12

60.24

60.36

60.48

60.60

   59.4000 fbul       38442      AUGUST 115.0       0               0.0   1   1   60.6000
   59.4000 fbul       38534     GRAY115 115.0       0               0.0   1   1   60.6000
   59.4000 fbus       38535      GRAY69  69.0       0               0.0   1   1   60.6000
   59.4000 fbus       38432    OAKDLTID 115.0       0               0.0   1   1   60.6000
   59.4000 fbus       38400       WALNT 230.0       0               0.0   1   1   60.6000
   59.4000 fbus       38410    WESTL115 115.0       0               0.0   1   1   60.6000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Select TID System Parameters
Frequency (Hz)

2012 Summer Peak Base Case

.
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80.00

100.00

 -100.0000 ang        38564    ALMONDCT  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38550    DONPDRO1  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38552    DONPDRO2  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38570     WEC1-CT  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38574     WEC2-CT  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38572     WEC3-ST  13.8       0               0.0   1   1  100.0000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Select TID System Parameters
Relative Rotor Angle (degrees)

2012 Summer Peak Base Case
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0.60

0.70

0.80

0.90

1.00

1.10

1.20

    0.2000 vbus       30055       GATES 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30050    LOSBANOS 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30060      MIDWAY 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30040       TESLA 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30035       TRACY 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30030    VACA-DIX 500.0       0               0.0   1   1    1.2000

Time( sec )
0 202 4 6 8 10 12 14 16 18

500 kV Bulk System Parameters
Voltage (p.u.)

2012 Summer Peak Base Case

.
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59.40

59.52

59.64

59.76

59.88

60.00

60.12

60.24

60.36

60.48

60.60

   59.4000 fbus       30055       GATES 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30050    LOSBANOS 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30060      MIDWAY 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30040       TESLA 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30035       TRACY 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30030    VACA-DIX 500.0       0               0.0   1   1   60.6000

Time( sec )
0 202 4 6 8 10 12 14 16 18

500 kV Bulk System Parameters
Frequency (Hz)

2012 Summer Peak Base Case

.

Mon Oct 19 00:52:26 2009
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    0.2000 vt         38544      ALMCT2  13.8       0               0.0   1   1    1.2000
    0.2000 vt         38545      ALMCT3  13.8       0               0.0   1   1    1.2000
    0.2000 vt         38546      ALMCT4  13.8       0               0.0   1   1    1.2000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Almond 2 Power Plant
Terminal Voltage (p.u.)

2012 Summer Peak Base Case

.

Mon Oct 19 00:52:25 2009
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Transient Stability Plots 
 

Los Banos-Midway 500 kV Line Out 
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    0.2000 vt         38544      ALMCT2  13.8       0               0.0   1   1    1.2000
    0.2000 vt         38545      ALMCT3  13.8       0               0.0   1   1    1.2000
    0.2000 vt         38546      ALMCT4  13.8       0               0.0   1   1    1.2000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Almond 2 Power Plant
Terminal Voltage (p.u.)

2012 Summer Peak Base Case

.
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59.40

59.52

59.64

59.76

59.88

60.00

60.12

60.24

60.36

60.48

60.60

   59.4000 fbug       38544      ALMCT2  13.8       0               0.0   1   1   60.6000
   59.4000 fbug       38545      ALMCT3  13.8       0               0.0   1   1   60.6000
   59.4000 fbug       38546      ALMCT4  13.8       0               0.0   1   1   60.6000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Almond 2 Power Plant
Frequency (Hz)

2012 Summer Peak Base Case
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-20.00

0.00

20.00

40.00

60.00

80.00

100.00

 -100.0000 ang        38544      ALMCT2  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38545      ALMCT3  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38546      ALMCT4  13.8       0               0.0   1   1  100.0000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Almond 2 Power Plant
Relative Rotor Angle (degrees)

2012 Summer Peak Base Case

.

Mon Oct 19 00:52:32 2009
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0.60

0.70

0.80

0.90

1.00

1.10

1.20

    0.2000 vbul       38442      AUGUST 115.0       0               0.0   1   1    1.2000
    0.2000 vbul       38534     GRAY115 115.0       0               0.0   1   1    1.2000
    0.2000 vbus       38535      GRAY69  69.0       0               0.0   1   1    1.2000
    0.2000 vbus       38432    OAKDLTID 115.0       0               0.0   1   1    1.2000
    0.2000 vbus       38400       WALNT 230.0       0               0.0   1   1    1.2000
    0.2000 vbus       38410    WESTL115 115.0       0               0.0   1   1    1.2000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Select TID System Parameters
Voltage (p.u.)

2012 Summer Peak Base Case
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59.40

59.52

59.64

59.76

59.88

60.00

60.12

60.24

60.36

60.48

60.60

   59.4000 fbul       38442      AUGUST 115.0       0               0.0   1   1   60.6000
   59.4000 fbul       38534     GRAY115 115.0       0               0.0   1   1   60.6000
   59.4000 fbus       38535      GRAY69  69.0       0               0.0   1   1   60.6000
   59.4000 fbus       38432    OAKDLTID 115.0       0               0.0   1   1   60.6000
   59.4000 fbus       38400       WALNT 230.0       0               0.0   1   1   60.6000
   59.4000 fbus       38410    WESTL115 115.0       0               0.0   1   1   60.6000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Select TID System Parameters
Frequency (Hz)

2012 Summer Peak Base Case

.
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-100.00

-80.00

-60.00

-40.00

-20.00

0.00

20.00

40.00

60.00

80.00

100.00

 -100.0000 ang        38564    ALMONDCT  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38550    DONPDRO1  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38552    DONPDRO2  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38570     WEC1-CT  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38574     WEC2-CT  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38572     WEC3-ST  13.8       0               0.0   1   1  100.0000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Select TID System Parameters
Relative Rotor Angle (degrees)

2012 Summer Peak Base Case

.
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1.20

    0.2000 vbus       30055       GATES 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30050    LOSBANOS 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30060      MIDWAY 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30040       TESLA 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30035       TRACY 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30030    VACA-DIX 500.0       0               0.0   1   1    1.2000

Time( sec )
0 202 4 6 8 10 12 14 16 18

500 kV Bulk System Parameters
Voltage (p.u.)

2012 Summer Peak Base Case

.
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59.40

59.52

59.64

59.76

59.88

60.00

60.12

60.24

60.36

60.48

60.60

   59.4000 fbus       30055       GATES 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30050    LOSBANOS 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30060      MIDWAY 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30040       TESLA 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30035       TRACY 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30030    VACA-DIX 500.0       0               0.0   1   1   60.6000

Time( sec )
0 202 4 6 8 10 12 14 16 18

500 kV Bulk System Parameters
Frequency (Hz)

2012 Summer Peak Base Case

.
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Transient Stability Plots 
 

Los Banos-Tesla 500 kV Line Out 



59.40

59.52

59.64

59.76

59.88

60.00

60.12

60.24

60.36

60.48

60.60

   59.4000 fbug       38544      ALMCT2  13.8       0               0.0   1   1   60.6000
   59.4000 fbug       38545      ALMCT3  13.8       0               0.0   1   1   60.6000
   59.4000 fbug       38546      ALMCT4  13.8       0               0.0   1   1   60.6000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Almond 2 Power Plant
Frequency (Hz)

2012 Summer Peak Base Case

.
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 -100.0000 ang        38544      ALMCT2  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38545      ALMCT3  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38546      ALMCT4  13.8       0               0.0   1   1  100.0000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Almond 2 Power Plant
Relative Rotor Angle (degrees)

2012 Summer Peak Base Case

.

Mon Oct 19 00:52:37 2009
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1.20

    0.2000 vbul       38442      AUGUST 115.0       0               0.0   1   1    1.2000
    0.2000 vbul       38534     GRAY115 115.0       0               0.0   1   1    1.2000
    0.2000 vbus       38535      GRAY69  69.0       0               0.0   1   1    1.2000
    0.2000 vbus       38432    OAKDLTID 115.0       0               0.0   1   1    1.2000
    0.2000 vbus       38400       WALNT 230.0       0               0.0   1   1    1.2000
    0.2000 vbus       38410    WESTL115 115.0       0               0.0   1   1    1.2000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Select TID System Parameters
Voltage (p.u.)

2012 Summer Peak Base Case
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59.40

59.52

59.64

59.76

59.88

60.00

60.12

60.24

60.36

60.48

60.60

   59.4000 fbul       38442      AUGUST 115.0       0               0.0   1   1   60.6000
   59.4000 fbul       38534     GRAY115 115.0       0               0.0   1   1   60.6000
   59.4000 fbus       38535      GRAY69  69.0       0               0.0   1   1   60.6000
   59.4000 fbus       38432    OAKDLTID 115.0       0               0.0   1   1   60.6000
   59.4000 fbus       38400       WALNT 230.0       0               0.0   1   1   60.6000
   59.4000 fbus       38410    WESTL115 115.0       0               0.0   1   1   60.6000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Select TID System Parameters
Frequency (Hz)

2012 Summer Peak Base Case

.

Mon Oct 19 00:52:37 2009
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 -100.0000 ang        38564    ALMONDCT  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38550    DONPDRO1  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38552    DONPDRO2  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38570     WEC1-CT  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38574     WEC2-CT  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38572     WEC3-ST  13.8       0               0.0   1   1  100.0000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Select TID System Parameters
Relative Rotor Angle (degrees)

2012 Summer Peak Base Case

.
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1.00

1.10

1.20

    0.2000 vbus       30055       GATES 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30050    LOSBANOS 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30060      MIDWAY 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30040       TESLA 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30035       TRACY 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30030    VACA-DIX 500.0       0               0.0   1   1    1.2000

Time( sec )
0 202 4 6 8 10 12 14 16 18

500 kV Bulk System Parameters
Voltage (p.u.)

2012 Summer Peak Base Case
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60.00

60.12

60.24

60.36

60.48

60.60

   59.4000 fbus       30055       GATES 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30050    LOSBANOS 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30060      MIDWAY 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30040       TESLA 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30035       TRACY 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30030    VACA-DIX 500.0       0               0.0   1   1   60.6000

Time( sec )
0 202 4 6 8 10 12 14 16 18

500 kV Bulk System Parameters
Frequency (Hz)

2012 Summer Peak Base Case

.
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    0.2000 vt         38544      ALMCT2  13.8       0               0.0   1   1    1.2000
    0.2000 vt         38545      ALMCT3  13.8       0               0.0   1   1    1.2000
    0.2000 vt         38546      ALMCT4  13.8       0               0.0   1   1    1.2000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Almond 2 Power Plant
Terminal Voltage (p.u.)

2012 Summer Peak Base Case
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Transient Stability Plots 
 

Los Banos-Tracy 500 kV Line Out 
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    0.2000 vt         38544      ALMCT2  13.8       0               0.0   1   1    1.2000
    0.2000 vt         38545      ALMCT3  13.8       0               0.0   1   1    1.2000
    0.2000 vt         38546      ALMCT4  13.8       0               0.0   1   1    1.2000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Almond 2 Power Plant
Terminal Voltage (p.u.)

2012 Summer Peak Base Case
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   59.4000 fbug       38544      ALMCT2  13.8       0               0.0   1   1   60.6000
   59.4000 fbug       38545      ALMCT3  13.8       0               0.0   1   1   60.6000
   59.4000 fbug       38546      ALMCT4  13.8       0               0.0   1   1   60.6000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Almond 2 Power Plant
Frequency (Hz)

2012 Summer Peak Base Case
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40.00

60.00

80.00

100.00

 -100.0000 ang        38544      ALMCT2  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38545      ALMCT3  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38546      ALMCT4  13.8       0               0.0   1   1  100.0000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Almond 2 Power Plant
Relative Rotor Angle (degrees)

2012 Summer Peak Base Case

.
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0.90

1.00

1.10

1.20

    0.2000 vbul       38442      AUGUST 115.0       0               0.0   1   1    1.2000
    0.2000 vbul       38534     GRAY115 115.0       0               0.0   1   1    1.2000
    0.2000 vbus       38535      GRAY69  69.0       0               0.0   1   1    1.2000
    0.2000 vbus       38432    OAKDLTID 115.0       0               0.0   1   1    1.2000
    0.2000 vbus       38400       WALNT 230.0       0               0.0   1   1    1.2000
    0.2000 vbus       38410    WESTL115 115.0       0               0.0   1   1    1.2000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Select TID System Parameters
Voltage (p.u.)

2012 Summer Peak Base Case
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59.52

59.64

59.76

59.88

60.00

60.12

60.24

60.36

60.48

60.60

   59.4000 fbul       38442      AUGUST 115.0       0               0.0   1   1   60.6000
   59.4000 fbul       38534     GRAY115 115.0       0               0.0   1   1   60.6000
   59.4000 fbus       38535      GRAY69  69.0       0               0.0   1   1   60.6000
   59.4000 fbus       38432    OAKDLTID 115.0       0               0.0   1   1   60.6000
   59.4000 fbus       38400       WALNT 230.0       0               0.0   1   1   60.6000
   59.4000 fbus       38410    WESTL115 115.0       0               0.0   1   1   60.6000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Select TID System Parameters
Frequency (Hz)

2012 Summer Peak Base Case
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80.00

100.00

 -100.0000 ang        38564    ALMONDCT  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38550    DONPDRO1  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38552    DONPDRO2  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38570     WEC1-CT  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38574     WEC2-CT  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38572     WEC3-ST  13.8       0               0.0   1   1  100.0000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Select TID System Parameters
Relative Rotor Angle (degrees)

2012 Summer Peak Base Case
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1.20

    0.2000 vbus       30055       GATES 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30050    LOSBANOS 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30060      MIDWAY 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30040       TESLA 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30035       TRACY 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30030    VACA-DIX 500.0       0               0.0   1   1    1.2000

Time( sec )
0 202 4 6 8 10 12 14 16 18

500 kV Bulk System Parameters
Voltage (p.u.)

2012 Summer Peak Base Case
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59.40

59.52

59.64

59.76

59.88

60.00

60.12

60.24

60.36

60.48

60.60

   59.4000 fbus       30055       GATES 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30050    LOSBANOS 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30060      MIDWAY 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30040       TESLA 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30035       TRACY 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30030    VACA-DIX 500.0       0               0.0   1   1   60.6000

Time( sec )
0 202 4 6 8 10 12 14 16 18

500 kV Bulk System Parameters
Frequency (Hz)

2012 Summer Peak Base Case

.
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Transient Stability Plots 
 

Los Banos-Gates & Los Banos-Midway 500 kV 
Lines Out 
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59.88
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60.36

60.48

60.60

   59.4000 fbug       38544      ALMCT2  13.8       0               0.0   1   1   60.6000
   59.4000 fbug       38545      ALMCT3  13.8       0               0.0   1   1   60.6000
   59.4000 fbug       38546      ALMCT4  13.8       0               0.0   1   1   60.6000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Almond 2 Power Plant
Frequency (Hz)

2012 Summer Peak Base Case

.
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 -100.0000 ang        38544      ALMCT2  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38545      ALMCT3  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38546      ALMCT4  13.8       0               0.0   1   1  100.0000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Almond 2 Power Plant
Relative Rotor Angle (degrees)

2012 Summer Peak Base Case
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1.20

    0.2000 vbul       38442      AUGUST 115.0       0               0.0   1   1    1.2000
    0.2000 vbul       38534     GRAY115 115.0       0               0.0   1   1    1.2000
    0.2000 vbus       38535      GRAY69  69.0       0               0.0   1   1    1.2000
    0.2000 vbus       38432    OAKDLTID 115.0       0               0.0   1   1    1.2000
    0.2000 vbus       38400       WALNT 230.0       0               0.0   1   1    1.2000
    0.2000 vbus       38410    WESTL115 115.0       0               0.0   1   1    1.2000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Select TID System Parameters
Voltage (p.u.)

2012 Summer Peak Base Case
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59.76

59.88

60.00

60.12

60.24

60.36

60.48

60.60

   59.4000 fbul       38442      AUGUST 115.0       0               0.0   1   1   60.6000
   59.4000 fbul       38534     GRAY115 115.0       0               0.0   1   1   60.6000
   59.4000 fbus       38535      GRAY69  69.0       0               0.0   1   1   60.6000
   59.4000 fbus       38432    OAKDLTID 115.0       0               0.0   1   1   60.6000
   59.4000 fbus       38400       WALNT 230.0       0               0.0   1   1   60.6000
   59.4000 fbus       38410    WESTL115 115.0       0               0.0   1   1   60.6000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Select TID System Parameters
Frequency (Hz)

2012 Summer Peak Base Case

.
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 -100.0000 ang        38564    ALMONDCT  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38550    DONPDRO1  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38552    DONPDRO2  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38570     WEC1-CT  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38574     WEC2-CT  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38572     WEC3-ST  13.8       0               0.0   1   1  100.0000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Select TID System Parameters
Relative Rotor Angle (degrees)

2012 Summer Peak Base Case
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1.10

1.20

    0.2000 vbus       30055       GATES 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30050    LOSBANOS 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30060      MIDWAY 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30040       TESLA 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30035       TRACY 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30030    VACA-DIX 500.0       0               0.0   1   1    1.2000

Time( sec )
0 202 4 6 8 10 12 14 16 18

500 kV Bulk System Parameters
Voltage (p.u.)

2012 Summer Peak Base Case
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59.88

60.00

60.12

60.24

60.36

60.48

60.60

   59.4000 fbus       30055       GATES 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30050    LOSBANOS 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30060      MIDWAY 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30040       TESLA 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30035       TRACY 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30030    VACA-DIX 500.0       0               0.0   1   1   60.6000

Time( sec )
0 202 4 6 8 10 12 14 16 18

500 kV Bulk System Parameters
Frequency (Hz)

2012 Summer Peak Base Case

.
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    0.2000 vt         38544      ALMCT2  13.8       0               0.0   1   1    1.2000
    0.2000 vt         38545      ALMCT3  13.8       0               0.0   1   1    1.2000
    0.2000 vt         38546      ALMCT4  13.8       0               0.0   1   1    1.2000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Almond 2 Power Plant
Terminal Voltage (p.u.)

2012 Summer Peak Base Case

.
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Transient Stability Plots 
 

Los Banos-Tesla & Los Banos-Tracy 500 kV Lines 
Out 
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    0.2000 vt         38544      ALMCT2  13.8       0               0.0   1   1    1.2000
    0.2000 vt         38545      ALMCT3  13.8       0               0.0   1   1    1.2000
    0.2000 vt         38546      ALMCT4  13.8       0               0.0   1   1    1.2000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Almond 2 Power Plant
Terminal Voltage (p.u.)

2012 Summer Peak Base Case

.
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60.00

60.12

60.24

60.36

60.48

60.60

   59.4000 fbug       38544      ALMCT2  13.8       0               0.0   1   1   60.6000
   59.4000 fbug       38545      ALMCT3  13.8       0               0.0   1   1   60.6000
   59.4000 fbug       38546      ALMCT4  13.8       0               0.0   1   1   60.6000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Almond 2 Power Plant
Frequency (Hz)

2012 Summer Peak Base Case
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80.00

100.00

 -100.0000 ang        38544      ALMCT2  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38545      ALMCT3  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38546      ALMCT4  13.8       0               0.0   1   1  100.0000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Almond 2 Power Plant
Relative Rotor Angle (degrees)

2012 Summer Peak Base Case

.
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1.20

    0.2000 vbul       38442      AUGUST 115.0       0               0.0   1   1    1.2000
    0.2000 vbul       38534     GRAY115 115.0       0               0.0   1   1    1.2000
    0.2000 vbus       38535      GRAY69  69.0       0               0.0   1   1    1.2000
    0.2000 vbus       38432    OAKDLTID 115.0       0               0.0   1   1    1.2000
    0.2000 vbus       38400       WALNT 230.0       0               0.0   1   1    1.2000
    0.2000 vbus       38410    WESTL115 115.0       0               0.0   1   1    1.2000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Select TID System Parameters
Voltage (p.u.)

2012 Summer Peak Base Case
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59.40

59.52

59.64

59.76

59.88

60.00

60.12

60.24

60.36

60.48

60.60

   59.4000 fbul       38442      AUGUST 115.0       0               0.0   1   1   60.6000
   59.4000 fbul       38534     GRAY115 115.0       0               0.0   1   1   60.6000
   59.4000 fbus       38535      GRAY69  69.0       0               0.0   1   1   60.6000
   59.4000 fbus       38432    OAKDLTID 115.0       0               0.0   1   1   60.6000
   59.4000 fbus       38400       WALNT 230.0       0               0.0   1   1   60.6000
   59.4000 fbus       38410    WESTL115 115.0       0               0.0   1   1   60.6000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Select TID System Parameters
Frequency (Hz)

2012 Summer Peak Base Case
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80.00

100.00

 -100.0000 ang        38564    ALMONDCT  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38550    DONPDRO1  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38552    DONPDRO2  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38570     WEC1-CT  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38574     WEC2-CT  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38572     WEC3-ST  13.8       0               0.0   1   1  100.0000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Select TID System Parameters
Relative Rotor Angle (degrees)

2012 Summer Peak Base Case
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    0.2000 vbus       30055       GATES 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30050    LOSBANOS 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30060      MIDWAY 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30040       TESLA 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30035       TRACY 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30030    VACA-DIX 500.0       0               0.0   1   1    1.2000

Time( sec )
0 202 4 6 8 10 12 14 16 18

500 kV Bulk System Parameters
Voltage (p.u.)

2012 Summer Peak Base Case
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60.00

60.12

60.24

60.36

60.48

60.60

   59.4000 fbus       30055       GATES 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30050    LOSBANOS 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30060      MIDWAY 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30040       TESLA 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30035       TRACY 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30030    VACA-DIX 500.0       0               0.0   1   1   60.6000

Time( sec )
0 202 4 6 8 10 12 14 16 18

500 kV Bulk System Parameters
Frequency (Hz)

2012 Summer Peak Base Case

.
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Transient Stability Plots 
 

Tesla-Table Mt & Tesla-Vaca-Dixon 500 kV Lines 
Out 
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    0.2000 vt         38544      ALMCT2  13.8       0               0.0   1   1    1.2000
    0.2000 vt         38545      ALMCT3  13.8       0               0.0   1   1    1.2000
    0.2000 vt         38546      ALMCT4  13.8       0               0.0   1   1    1.2000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Almond 2 Power Plant
Terminal Voltage (p.u.)

2012 Summer Peak Base Case
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60.00
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   59.4000 fbug       38544      ALMCT2  13.8       0               0.0   1   1   60.6000
   59.4000 fbug       38545      ALMCT3  13.8       0               0.0   1   1   60.6000
   59.4000 fbug       38546      ALMCT4  13.8       0               0.0   1   1   60.6000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Almond 2 Power Plant
Frequency (Hz)

2012 Summer Peak Base Case
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 -100.0000 ang        38544      ALMCT2  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38545      ALMCT3  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38546      ALMCT4  13.8       0               0.0   1   1  100.0000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Almond 2 Power Plant
Relative Rotor Angle (degrees)

2012 Summer Peak Base Case
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    0.2000 vbul       38442      AUGUST 115.0       0               0.0   1   1    1.2000
    0.2000 vbul       38534     GRAY115 115.0       0               0.0   1   1    1.2000
    0.2000 vbus       38535      GRAY69  69.0       0               0.0   1   1    1.2000
    0.2000 vbus       38432    OAKDLTID 115.0       0               0.0   1   1    1.2000
    0.2000 vbus       38400       WALNT 230.0       0               0.0   1   1    1.2000
    0.2000 vbus       38410    WESTL115 115.0       0               0.0   1   1    1.2000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Select TID System Parameters
Voltage (p.u.)

2012 Summer Peak Base Case
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60.00

60.12
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60.48

60.60

   59.4000 fbul       38442      AUGUST 115.0       0               0.0   1   1   60.6000
   59.4000 fbul       38534     GRAY115 115.0       0               0.0   1   1   60.6000
   59.4000 fbus       38535      GRAY69  69.0       0               0.0   1   1   60.6000
   59.4000 fbus       38432    OAKDLTID 115.0       0               0.0   1   1   60.6000
   59.4000 fbus       38400       WALNT 230.0       0               0.0   1   1   60.6000
   59.4000 fbus       38410    WESTL115 115.0       0               0.0   1   1   60.6000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Select TID System Parameters
Frequency (Hz)
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 -100.0000 ang        38564    ALMONDCT  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38550    DONPDRO1  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38552    DONPDRO2  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38570     WEC1-CT  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38574     WEC2-CT  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38572     WEC3-ST  13.8       0               0.0   1   1  100.0000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Select TID System Parameters
Relative Rotor Angle (degrees)
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    0.2000 vbus       30055       GATES 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30050    LOSBANOS 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30060      MIDWAY 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30040       TESLA 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30035       TRACY 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30030    VACA-DIX 500.0       0               0.0   1   1    1.2000

Time( sec )
0 202 4 6 8 10 12 14 16 18

500 kV Bulk System Parameters
Voltage (p.u.)
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.

Mon Oct 19 00:53:04 2009

Page 7

2012_sum_pk_pst_207_TESLA-TABLE_MT-VACA_DIX_500_DLO.chf



59.40

59.52

59.64
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   59.4000 fbus       30055       GATES 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30050    LOSBANOS 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30060      MIDWAY 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30040       TESLA 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30035       TRACY 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30030    VACA-DIX 500.0       0               0.0   1   1   60.6000

Time( sec )
0 202 4 6 8 10 12 14 16 18

500 kV Bulk System Parameters
Frequency (Hz)

2012 Summer Peak Base Case
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Transient Stability Plots 
 

Tracy-Tesla #1 500 kV Line Out 
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    0.2000 vt         38544      ALMCT2  13.8       0               0.0   1   1    1.2000
    0.2000 vt         38545      ALMCT3  13.8       0               0.0   1   1    1.2000
    0.2000 vt         38546      ALMCT4  13.8       0               0.0   1   1    1.2000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Almond 2 Power Plant
Terminal Voltage (p.u.)

2012 Summer Peak Base Case
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   59.4000 fbug       38544      ALMCT2  13.8       0               0.0   1   1   60.6000
   59.4000 fbug       38545      ALMCT3  13.8       0               0.0   1   1   60.6000
   59.4000 fbug       38546      ALMCT4  13.8       0               0.0   1   1   60.6000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Almond 2 Power Plant
Frequency (Hz)
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 -100.0000 ang        38544      ALMCT2  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38545      ALMCT3  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38546      ALMCT4  13.8       0               0.0   1   1  100.0000

Time( sec )
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Almond 2 Power Plant
Relative Rotor Angle (degrees)
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    0.2000 vbul       38442      AUGUST 115.0       0               0.0   1   1    1.2000
    0.2000 vbul       38534     GRAY115 115.0       0               0.0   1   1    1.2000
    0.2000 vbus       38535      GRAY69  69.0       0               0.0   1   1    1.2000
    0.2000 vbus       38432    OAKDLTID 115.0       0               0.0   1   1    1.2000
    0.2000 vbus       38400       WALNT 230.0       0               0.0   1   1    1.2000
    0.2000 vbus       38410    WESTL115 115.0       0               0.0   1   1    1.2000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Select TID System Parameters
Voltage (p.u.)
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   59.4000 fbul       38442      AUGUST 115.0       0               0.0   1   1   60.6000
   59.4000 fbul       38534     GRAY115 115.0       0               0.0   1   1   60.6000
   59.4000 fbus       38535      GRAY69  69.0       0               0.0   1   1   60.6000
   59.4000 fbus       38432    OAKDLTID 115.0       0               0.0   1   1   60.6000
   59.4000 fbus       38400       WALNT 230.0       0               0.0   1   1   60.6000
   59.4000 fbus       38410    WESTL115 115.0       0               0.0   1   1   60.6000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Select TID System Parameters
Frequency (Hz)

2012 Summer Peak Base Case
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 -100.0000 ang        38564    ALMONDCT  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38550    DONPDRO1  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38552    DONPDRO2  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38570     WEC1-CT  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38574     WEC2-CT  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38572     WEC3-ST  13.8       0               0.0   1   1  100.0000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Select TID System Parameters
Relative Rotor Angle (degrees)
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    0.2000 vbus       30055       GATES 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30050    LOSBANOS 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30060      MIDWAY 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30040       TESLA 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30035       TRACY 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30030    VACA-DIX 500.0       0               0.0   1   1    1.2000

Time( sec )
0 202 4 6 8 10 12 14 16 18

500 kV Bulk System Parameters
Voltage (p.u.)

2012 Summer Peak Base Case
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   59.4000 fbus       30055       GATES 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30050    LOSBANOS 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30060      MIDWAY 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30040       TESLA 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30035       TRACY 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30030    VACA-DIX 500.0       0               0.0   1   1   60.6000

Time( sec )
0 202 4 6 8 10 12 14 16 18

500 kV Bulk System Parameters
Frequency (Hz)

2012 Summer Peak Base Case
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Transient Stability Plots 
 

Tracy-Los Banos & Tracy-Tesla #1 500 kV Lines 
Out 
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    0.2000 vt         38544      ALMCT2  13.8       0               0.0   1   1    1.2000
    0.2000 vt         38545      ALMCT3  13.8       0               0.0   1   1    1.2000
    0.2000 vt         38546      ALMCT4  13.8       0               0.0   1   1    1.2000

Time( sec )
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Almond 2 Power Plant
Terminal Voltage (p.u.)
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   59.4000 fbug       38544      ALMCT2  13.8       0               0.0   1   1   60.6000
   59.4000 fbug       38545      ALMCT3  13.8       0               0.0   1   1   60.6000
   59.4000 fbug       38546      ALMCT4  13.8       0               0.0   1   1   60.6000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Almond 2 Power Plant
Frequency (Hz)
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 -100.0000 ang        38544      ALMCT2  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38545      ALMCT3  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38546      ALMCT4  13.8       0               0.0   1   1  100.0000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Almond 2 Power Plant
Relative Rotor Angle (degrees)
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    0.2000 vbul       38442      AUGUST 115.0       0               0.0   1   1    1.2000
    0.2000 vbul       38534     GRAY115 115.0       0               0.0   1   1    1.2000
    0.2000 vbus       38535      GRAY69  69.0       0               0.0   1   1    1.2000
    0.2000 vbus       38432    OAKDLTID 115.0       0               0.0   1   1    1.2000
    0.2000 vbus       38400       WALNT 230.0       0               0.0   1   1    1.2000
    0.2000 vbus       38410    WESTL115 115.0       0               0.0   1   1    1.2000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Select TID System Parameters
Voltage (p.u.)

2012 Summer Peak Base Case
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   59.4000 fbul       38442      AUGUST 115.0       0               0.0   1   1   60.6000
   59.4000 fbul       38534     GRAY115 115.0       0               0.0   1   1   60.6000
   59.4000 fbus       38535      GRAY69  69.0       0               0.0   1   1   60.6000
   59.4000 fbus       38432    OAKDLTID 115.0       0               0.0   1   1   60.6000
   59.4000 fbus       38400       WALNT 230.0       0               0.0   1   1   60.6000
   59.4000 fbus       38410    WESTL115 115.0       0               0.0   1   1   60.6000

Time( sec )
0 202 4 6 8 10 12 14 16 18

Select TID System Parameters
Frequency (Hz)

2012 Summer Peak Base Case
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 -100.0000 ang        38564    ALMONDCT  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38550    DONPDRO1  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38552    DONPDRO2  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38570     WEC1-CT  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38574     WEC2-CT  13.8       0               0.0   1   1  100.0000
 -100.0000 ang        38572     WEC3-ST  13.8       0               0.0   1   1  100.0000

Time( sec )
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Select TID System Parameters
Relative Rotor Angle (degrees)
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    0.2000 vbus       30055       GATES 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30050    LOSBANOS 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30060      MIDWAY 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30040       TESLA 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30035       TRACY 500.0       0               0.0   1   1    1.2000
    0.2000 vbus       30030    VACA-DIX 500.0       0               0.0   1   1    1.2000

Time( sec )
0 202 4 6 8 10 12 14 16 18

500 kV Bulk System Parameters
Voltage (p.u.)
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   59.4000 fbus       30055       GATES 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30050    LOSBANOS 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30060      MIDWAY 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30040       TESLA 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30035       TRACY 500.0       0               0.0   1   1   60.6000
   59.4000 fbus       30030    VACA-DIX 500.0       0               0.0   1   1   60.6000

Time( sec )
0 202 4 6 8 10 12 14 16 18

500 kV Bulk System Parameters
Frequency (Hz)

2012 Summer Peak Base Case
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 2108 Marchita Way 
 Carmichael, CA 95608 
 Phone: 916.921.6172 
 Cell: 916.215.1891 
 RonDaschmans@useconsulting.com 
  
 
RON S. DASCHMANS 
Vice President, Technical Services 

 
 
ACADEMIC BACKGROUND 
B.S. Electrical & Electronic Engineering, with a specialty in Power Systems Engineering 
California State University, Sacramento, 1987 
 
PROFESSIONAL EXPERIENCE 
Ron S. Daschmans has over twenty-two (22) years of electric system utility experience - 
specializing in both transmission system planning & operations engineering. He possesses 
extensive experience and a strong working knowledge of the analytic tools that support the 
system performance evaluation and capital planning processes used by electric utilities. In recent 
years, he has also shared his expertise as a trainer and mentor. Ron joined Utility System 
Efficiencies, Inc. (USE) in September of 2001. His employment resumes spans over several 
sectors of the electric utility industry, including LADWP, SMUD and the CAISO. 
 
As an Assistant Transmission Planning Engineer with LADWP, Ron was primarily involved in 
WSCC bulk-system activities. As a member of both the WSCC Pacific And Southwest Transfer 
(PAST) Technical Studies Work Group and serving as Vice-Chairman of the WSCC PAST 
Coordination Subcommittee, Ron garnered extensive experience in the evaluation of the WSCC 
interconnected system. During his tenure at LADWP, Ron also worked closely with SRP to 
evaluate the technical feasibility of the Westwing-Mead-Adelanto 500 kV transmission project. 
 
While employed as a Senior Transmission Planning Engineer at SMUD, Ron assumed a local-
system transmission-planning role, which included technical assessments of new transmission 
and generation interconnections. Ron was responsible for providing expert witness testimony and 
testifying on behalf of SMUD at CEC Evidentiary Hearings for the Sacramento Ethanol and Power 
Cogeneration Project. At the time of Ron’s employment with SMUD, it was determined that the 
Sacramento area was prone to voltage collapse. Ron developed specialized software tools to 
assess both the reactive margin (Q-V) and load handling capability (P-V) of the Sacramento area. 
He was involved in the development and determination of the local area reactive margin criteria. 
 
In addition to local system transmission planning responsibilities, Ron maintained a visible 
presence in the WSCC arena. He performed Operations System Studies (OSS) for summer 1995 
& 1996, and developed the OSS Handbook – a training reference still widely used today. He was 
also a member of the System Review Work Group (SRWG), the Operating Capability Study 
Group (OCSG), and served as Chairman of the July 2 & August 10 Disturbance Validation Work 
Group. During his tenure as Chairman of the Disturbance Validation Work Group, Ron developed 
& benchmarked the original post-transient & reactive margin bulk-system assessment tools for 
the GE PSLF software, which are still being used, in various incarnations, today. At the time of 
Ron’s employment with SMUD, he also conducted transient stability assessments for the 
proposed Central California-Desert Southwest 500 kV Transmission Project, and participated in 
the West-of-the-River (WOR) Rating Increase WSCC Review Group. 
 
Ron’s career at the CAISO was split between both Grid Planning & Operations Engineering 
disciplines. As a Grid Planning Engineer, Ron was responsible for the first Reliability Must-Run 
(RMR) assessment of the Southern California Edison system, coordination of the San Francisco-
Peninsula Planning Study Group to assess the long-term transmission/generation needs of the 
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San Francisco Peninsula, and technical review & coordination of new generation projects 
interconnecting to the ISO-Controlled Grid. Before changing disciplines from planning to 
operations, Ron was responsible for providing expert witness testimony and/or testifying on 
behalf of the CAISO at CEC Hearings for La Paloma, Sunrise, and Elk Hills generation projects. 
 
As a Senior Operations Engineer with the CAISO, Ron was assigned to both Northern California 
& Greater Bay Area regions. In order to ensure reliable system operation of these regions, Ron 
was responsible for the development, review & revision of operating procedures, and the 
engineering evaluation of system clearances and outages. Ron also provided GE 
PSLF/PSDS/SCSC power flow & transient stability training to members of California utilities, 
mentored new Operations Engineers, and provided OSAT Training "Summer Seminars" on 
Sacramento Valley voltage collapse with an emphasis on causes and solutions. 
 
Ron obtained his Bachelors of Science degree in Electrical & Electronic Engineering with a Utility 
Power Engineering specialization from California State University, Sacramento. References from 
any existing or previous client of USE may be made available upon request. 
 
Utility System Efficiencies, Inc. 2001-Present 

 
 Turlock Irrigation District (TID). Primary client over the last 8 years. Performed numerous 

Transmission Planning and Operations Engineering studies. Conducted the Walnut Energy 
Center (WEC) system impact study (2002-AFC-04). Performed annual Five & Ten Year 
Electric Transmission System Assessments. Developed seasonal operating Nomograms. 
Evaluated transmission system clearances (scheduled and forced outages). Provided power 
flow base case submittals for WECC case development. 

 
 Generation Interconnection Evaluations. Performed numerous generation system impact 

studies for power plants ranging in size from 45 to 1,500 MW. Breadth of technical 
investigations performed included traditional power flow analysis (under normal and/or 
emergency system conditions), post-transient analysis, and transient stability evaluations. 
System impact studies also include the development and evaluation of transmission system 
mitigation alternatives that can range from capital additions to the implementation of special 
protection schemes (SPS). In addition to technical feasibility assessments, financial and risk 
assessments were also provided. 

 
 River City Transmission Group (RCTG). Conducted a technical assessment to determine 

the cumulative impacts of the following generation projects on the Sacramento Area: East 
Altamont Energy Center (01-AFC-4), Rio Linda/Elverta Power Plant Project (01-AFC-1), 
Roseville Energy Facility (01-AFC-14), and SMUD Cosumnes Power Plant Project (01-AFC-
21). The purpose of the evaluation was to benchmark and compare the electric system 
performance of the Sacramento Area under anticipated 2003-04 Light Winter operating 
conditions for various generation project dispatch scenarios. In all, nine (9) generation 
permutations were evaluated. Studies were limited to N-1 and select N-2 contingency thermal 
analysis for the PG&E Sacramento Division, PG&E Stockton Division, SMUD, Western Area 
Power Administration (WAPA), and NCPA areas. 

 
 TransCanada Northern Lights ±500 kV DC Transmission Project. Served as the Project 

Manager for an initial feasibility study of TransCanada Energy Ltd. (TransCanada) project 
proposal to construct, interconnect and energize a ±500 kV (bi-pole) DC transmission line 
within the WECC (Western Electricity Coordinating Council) power system grid. Utility System 
Efficiencies, Inc. (USE) performed two preliminary transmission system impact evaluations, 
which were limited to the Pacific Northwest region of the United States. The scope of services 
was to evaluate and compare two potential interconnection alternatives. The components of 
the preliminary transmission system impact evaluation included: full-representation model 
development of the DC project, power flow (thermal overload and voltage deviation), post-
transient (thermal overload, voltage deviation, reactive margin), and transient stability 
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assessments. The analysis determined if any transmission system expansion would be 
required to integrate the project under the most critical operating season, outlined preliminary 
system expansion alternatives, and identified system conditions that the project can be 
integrated without significant system expansion. 

 
 Bonneville Power Administration EPCL Tool Development. Developed GE PSLF tools in 

EPCL to assist the Bonneville Power Administration (BPA) in meeting their WECC base case 
submittal requirements. Programs were written, tested and documented which expand 
aggregated generator units, detect unexpected shunt cap/reactor modeling, detect and 
correct unexpected transformer modeling, evaluate VAr flows on selected groups of 
transformers to identify VAr circulation, and look at generator/SVD/LTC voltage target 
conflicts at buses. 

 
California ISO Operations Engineering 2000-2001 

 
 Alerts Warning Emergency (AWE) Analysis. Resolved how much generation capacity was 

available to the CAISO during AWE conditions. Examined each Stage 2 Emergency day for 
2000, Developed a report (and tools) that itemized the amount of internal generation by 
technology and zone, the amount of generation curtailed and/or out of service, imports (with 
and without dynamics), actual operating reserves, and ACE during Stage 2 Emergency time 
periods. 

 
 Operation Engineering Tools. Developed sophisticated tools in EPCL and Visual Basic, 

which completely automated the development of the T-126 Nomogram. The tools were 
tested, benchmarked, and utilized to handle San Francisco/Peninsula clearances and 
evaluate the Hunters Point 2 & 3 re-power and synchronous condenser proposals. These 
tools allowed Operations Engineers to analyze the San Francisco area in a way not 
previously possible. During the course of the year, additional tools were developed for use by 
Operations Engineering and Grid Planning. These included Unit Effectiveness, Split Bus, 
25:1 Watt/VAr Ratio, and Monitoring applications. 

 
 WSCC / NERC Summer Preparedness. Served as the Operations Engineering liaison to 

WSCC for the summer of 2000. Provided the CAISO's response to the WSCC Summer 
Adequacy Assessment and weekly updates to WSCC. Authored the NERC Summer 2000 
Pre-Seasonal and Post-Seasonal Narratives for the CAISO. In addition, participated in the 
CMOPS Audit, and developed documents for the NERC Reliability Assessment 
Subcommittee Interview. Also, drafted detailed June 14 & 15 Stage 1 Emergency Reports 
and created various presentations and graphics for the ISO Board and CEO. 

 
 Operations Engineering & On-Call Duties. As a core responsibility of an Operations 

Engineer, evaluated, suggested modification to, recommended re-schedule of, and approved 
clearances for both Northern California and Greater Bay Areas. Assessed approximately 200 
complex clearances, which required engineering analysis. During one specific on-call 
rotation, Ron was dealt the challenge of maintaining the system reliability of the CAISO grid 
during a fire that took out a major 500/230/70 kV substation (Mira Loma). Developed a 
computer model reflecting the system conditions witnessed in Southern California and 
determined transmission line re-routing alternatives and minimum generation requirements 
for the Los Angeles basin due to the loss of the facility. 

 
 Training. Conducted two three-day GE PSLF/PSDS training courses for CAISO, CEC, and 

PTO planning and operations staff. The course covered load flow mechanics, transient 
stability analysis, and EPCL programming. Responsible for the mentoring and training of new 
CAISO Operations Engineers. Provided Operations Support and Training (OSAT) 
Department training "Summer Seminars" on Sacramento Valley voltage collapse with an 
emphasis on causes and solutions. 
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 CAISO Working Groups. Participated in the CAISO New Generation Connection Working 
Group. Reviewed, commented on, and provided write-ups for the Action Plan for summer 
2001 system operations. Provided comment and feasibility rankings for the Summer 
Reliability Generation (SRG) review. 

 
 Hardware/Software/Web Support. Worked closely with IT, IBM, and MCI to properly 

configure the new hardware and coordinated with Grid Planning and Operations Engineering 
to minimize the transitional woes associated with the deployment of the new hardware. These 
included customized setups, restoration of individualized software, and secure data file 
backups during the transition. Provided PSLF/PSDS and PTI Software and Hardware 
Support throughout 2000 to Grid Planning, Operations Engineering, Market Operations and 
Outage Coordination. Also maintained the CAISO Grid Planning Web Site and Planning 
Discussion Groups. This included web redesign, layout and expansion. Coordinated all web 
site postings requested by internal and external entities and served as a single-point-of-
contact to answer all Grid Planning related questions received via the web. 99% of all Grid 
Planning web site inquiries received were handled to the customer's satisfaction they day 
they were received, which well exceeded the Corporate Goal of three-day turn around. 

 
California ISO Grid Planning 1997-2000 

 
 CEC AFC Generation Projects. Provided technical review and coordination of the 

interconnection of new generation projects to the CAISO-Controlled Grid. Responsible for La 
Paloma, Sunrise, Elk Hills, Midway Sunset, and Morro Bay projects. Ron was responsible for 
providing expert witness testimony and/or testifying on behalf of the CAISO at CEC Hearings 
for La Paloma, Sunrise, and Elk Hills generation projects. 

 
 Reliability Must-Run (RMR) Analysis. Conducted technical analysis for the determination of 

the 1999-2003 Reliability Must-Run (RMR) generation requirements for the Southern 
California Edison (SCE) system and evaluation of Local Area Reliability Service (LARS) 
proposals. Also worked with SCE to reduce RMR generation requirements for the LA Basin 
with the implementation of an SCE Capacitor Project (1,450 MVAr of shunt capacitors 
installed in various locations). 

 
 Dual-Fuel Generation Requirements. Provided a technical determination of the 1999 Dual-

Fuel generation requirement for PG&E, SCE and SDG&E service territories. This study 
analyzed CAISO-Controlled Grid performance under extreme natural gas curtailment 
scenarios in an open stakeholder process. 

 
 San Francisco - Peninsula Long-Term Planning Study Group. Served as Coordinator of 

the San Francisco - Peninsula Long-Term Planning Study Group from 1998 to 2000. 
Developed and evaluated numerous potential transmission and/or generation solutions 
intended ensure the reliable operation of the San Francisco Peninsula over a ten-year period. 

 
Sacramento Municipal Utility District 1990-1997 

 
 CEC AFC Generation Projects. Ron was the Transmission Planning engineer responsible 

for the evaluation of the Sacramento Ethanol and Power Cogeneration (SEPCO) Project. 
Also conducted Transmission Interconnection Study & Assessment for Alternative Project 
Locations for the aforementioned project. Ron was responsible for providing expert witness 
testimony and/ testifying on behalf of SMUD at CEC Hearings for SEPCO. 

 
 Deregulation. Provided a technical determination of facilities which should be included as 

part of the PX Grid. Developed SMUD Criteria for determining transmission facilities for which 
an ISO must have physical control. 
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 Operations System Studies (OSS/OSCTG). Conducted 1994 Spring & Summer Post-
Transient Nomogram Studies for the California-Oregon Border Operations Study 
Coordination Group (OSCTG). Conducted COI & PDCI Nomogram studies for 1995 summer, 
1996 summer. Authored the OSS Handbook reference. 

 
 SMUD Transmission Project Evaluation. Responsible of the development of the SMUD 

Ten-Year 230/115 kV Transmission Plan with Provision for SP Shops & Richards Boulevard 
Development Plans. Also conducted Central California-Desert Southwest (CCDS) 500 kV 
Transmission Project Transient Stability Study for Transmission Agency of Northern 
California (TANC). 

 
 WSCC Committees. Served as Chairman on July 2 and August 10 Disturbance Validation 

Work Group. Member of the Operating Capability Study Group (OCSG) from 1996 through 
1997. Served as Vice-Chairman of the WSCC Pacific And Southwest Transfer (PAST) 
Coordination Subcommittee from 1992 through 1994. Member of the System Review Work 
Group (SRWG) Representation and Implementation Subgroups from 1995 through 1997. 

 
 Hardware/Software/Web Support. Served as Systems & Network Administrator for SMUD 

Transmission Planning / Energy Operations RISC System/6000 AIX Computer Workstations 
& Networks. 

 
Los Angeles Department of Water & Power 1987-1990 

 
 Pacific and Southwest Transfer (PAST). Served as a member on both the WSCC PAST 

Coordination Subcommittee and the Technical Studies Work Group. Responsible for the 
1990 Summer Nomogram Study (PACI & PDCI), and the 1989 Winter PDCI Nomogram 
Study. Participated in all seasonal study activities between 1987 and 1990. 

 
 Mead-Adelanto 500 kV Transmission Project. Worked closely with Salt River Project 

(SRP) to evaluate the technical feasibility of the Westwing-Mead-Adelanto 500 kV 
transmission project. Technical assessment included transient stability studies to determine 
the optimal sizing of SVCs at both Adelanto and Marketplace substations. 

 
Power Systems Analysis Tools 

 
 General Electric PSLF/PSDS - 18 Years 
 WSCC Interactive Power Flow System (IPS) and WSCC Stability - 7 Years 
 Power Technologies, Inc. PSS/E - 3 Years 

 
Relevant Course Work & Training 

 
 PI-Systems Training - OSI Software, Inc., 1999 
 Electronic Data Management Systems - Documentum, 1998 
 Mechanics of Using EPCL (PSLF Version 10.1) - General Electric, 1998 
 Power Transmission: Access, Pricing & Policy - Infocast, 1996 
 Machine Parameter Measurements for Improved Modeling - Power Technologies, Inc., 1994 
 Mechanics of Running PSLF Dynamics - General Electric, 1992 
 C-Language Computer Programming - Sacramento City College, 1992 Fall Semester 
 AIX & RISC System/6000 Systems Administration - IBM, 1991 
 Static Compensators in Electric Utilities & Large Industries - University of Wisconsin, 1991 
 Voltage Control & Reactive Power - Power Technologies, Inc., 1990 
 Power System Dynamics - Power Technologies, Inc., 1990 
 Advanced PSS/E - Power Technologies, Inc., 1988 
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Extracurricular Activities 
 

 California ISO Y2K Project Team 
 California ISO Business Champions Team 
 California ISO Volleyball Team 
 California ISO Web Site Development 
 Contributor to California ISO Newsletter 
 Contributor to IBM Newsletter 
 SMUD Employee Volunteer Program 
 SMUD United Way Key Campaigner 
 Team Leader, SMUD Safety Improvement Employee Action Team 

 
Awards 

 
 4-Time Recipient of California ISO Spot-Bonus Award Program, 1999-2001 
 Recipient of SMUD District Excellence Award, 1997 
 Life-Time Member Tau Beta Pi 
 Member Golden Key Honor Society 
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