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Abstract: 
SCE is developing a compliance program that includes a process that must be followed 

prior to implementation of specific operation and maintenance activities. Integrated 

Spatial Solutions Incorporated (ISSI) has developed a GIS tool in support of this program.  

Its purpose is to track and ensure correct implementation of specific operation and 

maintenance activities in compliance with the terms of the relicensing of the Big Creek 4 

Project Area.  The tool integrates facility maintenance areas and species habitats with 

operation and management activities to provide managers with all the appropriate 

Avoidance Protection Measures (AP).   This paper will explain the process of creating the 

GIS component of Southern California Edison’s Compliance program. 

 
Body: 
 

Background: Hydroelectricity, Environment and Federal Regulations 

Southern California Edison’s Big Creek Hydroelectric System generates approximately 90 

percent of its hydroelectricity, which is about 20 percent of its total electricity generation. 

This helps serve over 4.2 million customers in a 50,000 square mile service territory.  

The Big Creek System, which began construction in 1911, is comprised of nine 

powerhouses, twenty-four generation units, six major reservoirs (lakes), a series of 

tunnels and diversions and twenty-seven dams.  It is located in the Sierra National 

Forest near Inyo National Forest and Yosemite and Sequoia Kings Canyon National 

Parks.  Its facilities provide recreation opportunities at lakes, rivers, streams, and 

campgrounds as well as water for up to one million acres of farmland.  Its management 

has a tremendous impact on the surrounding environment by affecting the habitat of 

many plant and animal species and cultural resources.  Operation and maintenance of 

these facilities requires compliance with state and federal regulations regarding the use 

of, and effect upon, the natural resources in and around these facilities.  

 

 

 



Page 2 of 11 

 

 
 

 

The Federal Energy Regulatory Commission (FERC), under the authority of the Federal 

Power Act (FPA), issue hydroelectric project operational licenses for terms between 30 

and 50 years.  Licenses for the Big Creek System were set to expire beginning in 1999 

through 2009.  There are seven Big Creek FERC project areas.  Big Creek 4 is the first of 

three going through the FERC Traditional Relicensing process.  The other four will be 

going through the Alternative Licensing Process (ALP).   

 

The Traditional Relicensing process takes a minimum of three years and requires the 

licensee to submit information about the project area including protection, mitigation, 

and enhancement procedures to be performed upon approval of the license.  All power 

and non-power uses of the water resources must be considered by the licensee such as 

fish and wildlife habitat, water-flow, protection of recreation opportunities, and the 

preservation of environmental quality.   
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In December of 2003 Big Creek 4 was granted a 36-year license.  Terms of license 

renewal included a number of conditions under which the project area must be operated.  

One term specifically indicated that no threatened or endangered species or their habitat 

may be jeopardized by operation or maintenance activities. It also required that the Fish 

and Wildlife Service be consulted before any operation or maintenance activities are 

performed.  In addition, a Noxious and Invasive Weed management plan and a Valley 

Elderberry Longhorn Beetle management plan must be implemented in the project area.  

In accordance with the relicensing terms, a pilot project was developed for the Big Creek 

4 project area to assist with the tracking and proper implementation of these compliance 

activities.  The GIS component is meant to help managers identify areas of concern when 

coordinating the implementation of specific operation and maintenance (O/M) activities 

to be performed within the Big Creek 4 FERC Project Area. 

 

The Compliance GIS Tool 

Southern California Edison’s Northern Hydro Division at Big Creek already utilizes a VBA 

customized ArcGIS desktop application called Big Creek DICE (Data Integration 

Cartographic Environment) which contains Big Creek specific data in a centralized 

database and includes custom tools and map templates.  Big Creek DICE runs on 

Microsoft Windows Server 2003 using ArcGIS 9.1 (ArcInfo) and ArcCatalog with ArcSDE 

for Oracle 9i.  Integrated Spatial Solutions Incorporated developed the Compliance 

Toolbar for the Northern Hydro Division as an add-on to the Big Creek DICE.  All of the 

data was defined and compiled by an outside environmental consulting firm who assisted 

SCE with the FERC relicensing process.  The tool uses geographic information about the 

Big Creek facilities, FERC responsibility areas, and special-status species and habitats 

combined with specific O/M activities to alert managers to the specific Avoidance 

Protection Measures and the need for a consultation with the Fish and Wildlife Service 

before any facility maintenance activity is to be performed.  It allows them to create 

subsets of the Measures by maintenance category and activity as well as by species.  It 

also allows them to track and document maintenance work orders. 
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Data 

Maintenance of data quality and accuracy is critical to the usability of the Compliance 

Toolbar.  It relies on many different sources of data types that are continually being 

updated.  The pilot project has not yet automated the data update process.   

  

Spatial Data – Species and Facility regions within the project area 

The tool uses three different polygon feature classes: Big Creek Activity Areas, Species 

and Resources (plant, animal and cultural) and Valley Elderberry Longhorn Beetle.  ISSI 

applied buffer distances to the spatial data as indicated by the outside consulting firm.  

Multiple Ring Buffers were created in ArcSDE using ArcToolbox in order to maintain the 

content of the data within the buffer files.  Using this method we were able to keep the 

facility names and the species scientific and common names and other possibly pertinent 

information for future development of the tool.  A TYPE field was added to each of the 

buffer feature classes in order to connect them to the Avoidance Protection Measures.   

Every time there is an update the Citation Publication Date in the metadata for all 5 data 

elements must be edited manually in order for the Check Status tool to be accurate. 

 

Big Creek Facility data buffer distances varied based on the facility type because the type 

of activity likely to be performed around it and its potential affect on the surrounding 

environment.  Examples of facility types within the Big Creek System are dams, 

powerhouses, roads, switchyards, trails, boat launches etc. The buffer distances ranged 

from 5 to 300 feet. 

 

The Species Buffer file was assembled from a variety of sources using a 5 foot buffer 

distance.  Data sources included: Sierra National Forest Data, California Natural 

Diversity Database (CNDDB), Special Status Plant Surveys, Invasive Exotic Species, 

Noxious Weeds, and Cultural (Historical and Archeological) Resources.  Threatened and 

Endangered species within these data sets were used to create the species data.  Surveys 

of the Bald Eagle were performed within the project area to supplement Federal and 

State species data.  At this time there is no standard set of species data sources.   

Updates to the input data sources are made on a variable schedule.  Processing of the 

buffer data, as input files are updated, needs to be streamlined for the tool to be effective 

and reliable. 
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The third file is the Valley Elderberry Longhorn Beetle Buffer Feature Class.  Valley 

Elderberry Longhorn Beetle is an officially threatened species that is specifically noted in 

the FERC license terms as likely to be adversely affected by the Big Creek System.1  This 

data set is separate because it contains actual VELB habitat, elderberry shrubs, with 

vegetation maintenance and tracking information.  It contains a 20-foot and 100-foot 

buffer because different Avoidance Protection Measures apply based on distance and 

time of year. 

 

Avoidance Protection Measures 

Avoidance Protection Measures are guidelines concerning efforts to minimalize the effect 

of facility operation and maintenance on the natural and cultural resources within the 

project area.  They are based upon terms explicit within the license renewal agreement to 

ensure no jeopardy to Threatened and Endangered species or habitat, Valley Elderberry 

Long Horn Beetle and Noxious and Invasive Weeds.  Specific terms are also related to 

water/stream flow.  Sources of the AP Measures include terms of the license agreement 

and various existing management plans:   

Forest service 4e conditions (Federal Power Act) 

State of California SWRCB (State Water Resources Control Board) 

Cultural Resource Management Plan (Historical and Archaeological resources) 

MOA Managing Historic Properties 

Noxious Weed Management Plan 

Recreation Management Plan 

Transportation System Management Plan 
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The AP Measures were provided in a Microsoft Excel spreadsheet.   Because of the 

character limit within ArcSDE the AP Measures could not be loaded into SDE from the 

spreadsheet.  Visual basic was used to extract the reference code and text for each 

measure to an individual text file named by its reference code.  The text files are accessed 

by their reference code in order to load the text into the tools display form or output 

webpage when needed. 

 

Avoidance Protection Connector 

The AP Connector Spreadsheet lists all the Avoidance Protection Measures by activity 

and species.  This was provided in order to connect the AP measures to the spatial data.   

It was loaded into ArcSDE as the Avoidance Protection Connection Table and used to 

connect the geographic data with the O/M activities for the project area.  Spreadsheets of 

TYPE definitions for Facility, Species and Maintenance Category, and Maintenance 

Activity were also provided in order to apply the proper TYPE to each of the buffer feature 

classes.   The connector table contains AP Reference Code, Maintenance Category, 

Maintenance Activity, and Type.  Some examples of  SPEC_TYPE classifications include: 

Raptor, Special Status Species, VELB, Noxious Invasive Weed and Native American.  The 

SPEC_TYPE values correspond to a TYPE field added to each of the buffer files. 

 

 
AP Connector in ArcSDE 
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The Compliance Toolbar 

 
 

The Compliance Point/Polygon buttons control the Compliance Form.  The Point/Polygon 

Tool opens the Compliance Form if any of the buffer files are within the maintenance 

work area.  Check Status looks for updates in any of the tool related data.  The 

Compliance Documents Menu provides easy access to a variety of project and species 

related data.  

 

Check Status  

The Check Status determines which work orders may be affected by any updates to the 

species or regulatory data to ensure that the proper Avoidance Protection Measures are 

followed for any scheduled maintenance.   Metadata Citation Date should be changed 

when data is updated in ArcSDE in order for this function to be effective.  Every time a 

work order is entered on the Compliance Form its request date, work order date, and 

work order number are saved in the database.   
Compliance Check Table 

 

 

 

 

 

 

Check Status gets the update date from each of the four data 

layers associated with the project (VELB Buffer, Species Buffer, 

Facility Buffer, and AP Connector).  When an update to the 

data occurs between a Work Request Date and the Scheduled 

Work Date this tool will display those Work Order numbers to 

the user in a form so that it can be re-run.  Initially Work 

Request Date and Last Check are the same value.  Last Check 

keeps track of the each date the tool was run.  It will only be 

displayed in the Check Status list if any of the data update 

dates fall between the Last Check date and the Scheduled Work date. 
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Compliance Point/Compliance Poly 

 
 

The Compliance Point/Polygon buttons allow the user to create a shape in the area 

where maintenance work is to be done and retrieve the appropriate Avoidance Protection 

Measures.  If the shape intersects the FERC Responsibility area or the buffer files a form 

opens that contains a list of Maintenance Categories and Activities for the user to select.  

Results of the buffer selection combined with the Maintenance Category and Activity 

selected are used to determine which Avoidance Protection Measures apply. 

 

 

The user may choose one 

Maintenance Category from 

the drop down list. 

Operation Maintenance 

Categories include Erosion 

Control, Revegetation, Road 

Maintenance, Structural 

Protection, etc.  Once 

selected all the activities 

associated with the selected 

category are displayed in a 

separate box.  As these are 

selected the AP Measures 

list is filled in based on the 

category and activity and 

the facility and species type 

within the work area.   
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If Work Order Number and the Scheduled Work Date are entered then the user may 

create a map of the work extent and an HTML list of all the applicable Avoidance 

Protection measures listed by Activity.   The Check Status Tool adds or edits a record 

within the Check Status Table whenever a Map or HTML list is created.  Once a map has 

been created the Export to PDF button allows the user to create a saved version of the 

Work Order Map for documentation.  Both the Map and HTML Files are created using the 

Work Order Number as the filename to maintain documentation of the process.  
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Compliance Documents 

The Compliance Documents Menu on the toolbar contains links to documents related the 

project license: General Regulatory Requirements, US 

Fish and Wildlife Permit, VELB Training Manual, and 

Water Best Management Practices.  There is also a link 

to the Northern Hydro Special-Status Species 

Information Program (NHSSIP).   

 

 

 

The NHSSIP Documents link will bring up a form listing all the special-status species 

PDF’s available by scientific or common name.  

 

 
 

 

Currently this project is a pilot project for the Big Creek 4 Powerhouse FERC Relicensing 

Project Area.  In the future, as the rest of the SCE hydroelectric facilities undergo the 

relicensing process, the project will be expanded to the entire Big Creek System.   
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Information about the Big Creek System can be found at: 
http://www.sce.com/PowerandEnvironment/PowerGeneration/BigCreekHydro 

http://www.sce.com/PowerandEnvironment/PowerGeneration/BigCreekHydro/Relicensing 

http://www.sce.com/PowerandEnvironment/PowerGeneration/BigCreekHydro/Recreation 
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