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1. INTRODUCTION 

This report has been prepared by SWCA Environmental Consultants (SWCA) to summarize its findings 
from the Environmental Mitigation Costs Study (referred to hereafter as “the study”) for the Western 
Electricity Coordinating Council (WECC). The report is based on data that have been collected regarding 
actual and estimated environmental mitigation costs incurred in the Western Interconnection for 29 
documented transmission projects. The study’s objective is to recommend how environmental mitigation 
costs might be applied generally for long-term transmission expansion planning efforts within the WECC 
region. As part of the study, SWCA has reviewed the work completed previously by the Environmental 
Data Task Force (EDTF) on environmental mitigation costs, and has incorporated those findings into this 
report as appropriate.  

1.1. Work Previously Completed 

This report builds upon work previously completed by the EDTF. Although much of the information 
presented herein can be understood on its own, readers would benefit from being familiar with the 
EDTF’s previous reports, in particular the report entitled Environmental Recommendations for 
Transmission Planning. Final Report of the Environmental Data Task Force, which is currently available 
on the EDTF’s website. In that report and subsequent EDTF documents, explanations are provided 
regarding the objectives of the EDTF, the data it has assembled and plans to collect in the future—as well 
as its application to long-term transmission planning activities. In addition, Black and Veatch prepared a 
report called Capital Costs for Transmission and Substations: Recommendations for WECC Transmission 
Expansion Planning that suggests a method to estimate a proposed project’s capital costs, but does not 
incorporate estimates for mitigation costs. 

To address this gap ECONorthwest provided to WECC the Review of Mitigation Costs in Western States 
(ECONorthwest 2012), which examined environmental mitigation costs in the western United States. The 
authors’ analysis was not limited to transmission projects; it also considered other project types, including 
pipelines, habitat conservation plans, dams, and mitigation banks. Information from this array of projects 
constituted the report’s primary data sources. Their approach was based on an assumption that the entire 
transmission line right-of-way would serve as an appropriate basis to calculate offsetting mitigation costs. 
The authors focused on three main cost components (land acquisition, active restoration, and maintenance 
and monitoring) that would be required for this type of mitigation. Five different land cover types (urban 
residential, other residential, irrigated cropland, non-irrigated cropland, and pasture) were used to account 
for differences between land acquisition costs, and an index assembled from previous mitigation projects 
was used to calculate state-level data for land and labor costs. A mitigation cost worksheet was provided 
to model mitigation costs for future projects. The ECONorthwest report recommended values to use for 
land categories within Risk Categories 2 and 3, based on the assumption that mitigation costs would be 
minimal in Risk Category 1 (primarily existing transmission corridors and/or rights of way) and that 
projects usually would not be sited in Risk Category 4 areas (exclusion areas). 

Using this approach, Black and Veatch prepared a report for the EDTF that analyzed four case study 
projects (which have also been included in this study). Consultation by WECC with each respective project 
developer revealed that the outcome did not adequately estimate each project’s actual mitigation costs.  

The EDTF therefore sought an additional study to further examine mitigation costs associated with 
transmission line projects and make recommendations that could be integrated into its suite of long-term 
planning tools. SWCA’s study is intended to meet those objectives and serve as a next step to better 
understand and predict mitigation costs.  



 
 

 

Environmental Mitigation Costs Study – Final Report 
 

4  November 8, 2013 

1.2. Mitigation Costs Included in the Study 

In a general sense, what does or does not constitute mitigation is not uniform across resources, regulatory 
agencies, or project types. In some cases, mitigation has been described as part of project design (for 
example, locating towers to span sensitive resources); in other cases mitigation has been expected to 
occur after project construction as reparation for unavoidable impacts. Furthermore, mitigation measures 
tend to be specific to individual resources. For example, wetland mitigation commonly involves creating 
new wetlands, enhancing existing wetlands, or contributing funds to a mitigation bank. Those same 
concepts are not well-suited for other resources, such as cultural resources, which may require recovering, 
recording, and preparing artifacts for curation in a suitable repository. Finally, most regulatory agencies 
have their own unique policies for when mitigation is required and how it is enforced. These policies 
continue to evolve, as is evident in three different Instructional Memoranda (IMs) issued by the United 
States Department of the Interior’s Bureau of Land Management (BLM) within the last 10 years, namely 
IM WO-2005-069, IM-WO-2008-204, and most recently draft IM-WO-2013-142.  

Therefore, defining mitigation for the purposes of this study was an essential first step. Through 
coordination between the EDTF and SWCA, “mitigation costs” included in this study are defined as the 
costs of measures incurred by developers and imposed by law, regulation, instruction, agreement, or 
negotiation to offset and/or minimize a project’s environmental and/or cultural impacts. Furthermore, the 
mitigation costs included in this study are limited to measures conducted post-approval of the land-use 
authorization, both prior to and during project construction, which are intended to maintain consistency 
with federal and/or state resource objectives and policies. The EDTF assumes that the costs of permitting, 
avoidance, and minimization would be calculated in WECC’s “capital cost” modeling tool, and therefore 
could result in double-counting, if included in this study.  

One or more of the following conditions apply for a project cost to be considered a mitigation cost 
included in this study: 

1. The measure was designed to offset adverse project impacts either on-site or off-site. 
2. The measure was specified in a record of decision, federal right-of-way grant conditions of 

approval, or a certificate of approval, and/or was pursuant to a regulatory program that describes 
required actions intended to compensate for adverse environmental project impacts.  

3. The measure was associated with Section 404 of the Clean Water Act and was consistent with 
Final Rule 40 Code of Federal Regulations Part 230: Compensatory Mitigation for Losses of 
Aquatic Resources. 

4. The measure was associated with Section 106 of the National Historic Preservation Act and was 
designed to mitigate any adverse effects to properties either eligible for or potentially eligible for 
the National Register of Historic Places.  

5. The measure was associated with protection of scientifically important paleontological resources 
intended to mitigate a project’s adverse effects.  

6. The measure was associated with protected biological species and/or habitat intended to offset 
adverse project impacts either on-site or off-site. Examples include in lieu fees; mitigation bank 
credits; measures derived from compliance with Section 7 or 10 of the Endangered Species Act; 
in-kind or acceptable out-of-kind replacement projects; applicable regulatory guidance or 
protocols; or compensation paid to organizations to fund studies, establish conservation 
easements, or other similar activities. 

Attachment A lists specific measures that were considered for analysis and inclusion in the study. 
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1.3. Study Approach 

1.3.1. Assumptions 
SWCA’s study approach assumes that the following three conditions typically exist for mitigation costs to 
be incurred:  

• Presence of sensitive resources 
• Adverse impacts to those resources 
• A regulatory context that protects those resources 

The study assumes that, by and large, four resource categories (biological, wetlands, cultural, and 
paleontological) result in the majority of mitigation costs. Other resource categories, such as air quality 
and visual resources, do on occasion account for some mitigation costs, which have also been included.  

Finally, a project’s regulatory context structures its mitigation obligations. This concept is meant to reflect 
the suite of laws, regulations, and agreements that a project must abide by to receive jurisdictional 
approval. For the purposes of this study, the term “regulatory context” refers only to regulations that are 
intended to protect environmental and cultural resources. It is not meant to capture other laws and 
regulations associated with development and construction of a transmission line, such as a Certificate of 
Public Convenience and Necessity or North American Electric Reliability Corporation (NERC) standards.  

At the federal level in the United States, protection of each of the four resource categories listed above is 
provided, at a minimum, by the regulations listed in Table 1.  

 

Table 1. Selected Federal Regulations Protecting Resources  

Regulation  Resource Category  

Section 7 and/or 10 of the Endangered Species Act Biological resources 

The Migratory Bird Treaty Act Biological resources  

Bald and Golden Eagle Protection Act Biological resources 

Section 404 of the Clean Water Act Wetlands 

Section 106 of the National Historic Preservation Act Cultural resources 

The Paleontological Resources Preservation Act   Paleontological resources 

Therefore, when evaluating available project information, SWCA assumed that any anticipated project 
impacts to one of these resource categories would be subject to these laws, and consequently the project 
would have likely incurred some mitigation costs. However, SWCA also recognized that these regulations 
are not a complete reflection of a project’s regulatory context. Other major environmental laws and 
regulations, such as the National Environmental Policy Act (NEPA) and the California Environmental 
Quality Act (CEQA) can be significant contributors to a project’s regulatory context. In some cases state 
and/or local regulations can add another layer of regulatory complexity, such as the Porter-Cologne State 
Water Quality Control Act and the California Endangered Species Act.  

1.3.2. Process Outline  
A diagram of the steps in the study approach is shown in Figure 1.  



 
 

 

Environmental Mitigation Costs Study – Final Report 
 

6  November 8, 2013 

 
Figure 1. Schematic study approach process. 

1.3.3. Initial Estimates 
Using their familiarity with the regulations described above, SWCA resource specialists reviewed 
available project information related to a project’s biological, cultural, paleontological, and wetland 
settings. The intention was to understand the existing conditions, identify the results of any impact 
analyses, and note the pertinent regulations.  

For each project and resource category, an SWCA resource specialist reviewed the project information 
and completed a resource-specific project summary. In some cases, no public information was available 
so direct consultation with a project representative was required. Each SWCA project summary included 
a general description of the impacts and the mitigation measures that were required (or in some cases 
likely to have been required). For each measure they listed in Attachment A, the resource specialist 
developed a planning-level estimate of the mitigation costs based upon the nature and severity of the 
project’s impacts. These estimates were presented as ranges of potential costs except where exact figures 
were available. The estimates were based on each specialist’s professional judgment using cost 
assumptions derived from their resource expertise and familiarity with these types of mitigation costs. 
Based on these reviews, an initial estimate of a project’s total mitigation costs was then developed.  

As possible, each specialist estimated the geographic extent of each mitigation cost. For example, if a 30-
mile project in Oregon was found to have impacted 0.3 acre of wetlands and required between $15,000 
and $25,000 to purchase an appropriate amount of mitigation bank credits, the “localized mitigation cost” 
was determined by dividing the total cost by 0.3 acre, resulting in a localized mitigation cost of 
approximately $50,000–$83,333 per acre. In addition, each specialist developed an average mitigation 
cost across the entire project length. Using the same example, the “average mitigation cost” was 
determined by dividing the total cost by 30 miles, resulting in an average mitigation cost of approximately 
$500–$833 per mile. For a project with an average right-of-way width of 150 feet, this would be 
expressed as $28–$46 per acre. 

 Define costs to 
consider 

Identify projects 

Collect publicly 
available project 

information 

Prepare project 
summaries and  
initial estimates 

Conduct 
interviews and 
refine cost data 

Assemble cost 
database 

Map project 
alignments 

Acquire EDTF 
data for project 

rights-of-way 

Assemble project 
database 

Analyze data 

Refine methods 

Report results 



 
 

 

Environmental Mitigation Costs Study – Final Report 
 

7  November 8, 2013 

1.3.4. Project Interviews 
After completing the review of each project, SWCA contacted individual project developers to seek their 
input regarding our cost estimates, contribute their own data to the extent possible, and gather any other 
additional information. Interviews were conducted for 26 of the 29 projects included in the study. Other 
developers who did not have projects represented in the study were also consulted to identify if additional 
potential projects (that generally lacked publicly available data) could be included in the study, and to 
solicit their input and professional expertise on the study objectives. 

Prior to the interviews, SWCA provided a questionnaire and a summary of our findings to each 
developer. Because the questionnaire (see Attachment B) contained questions that would present 
confidentiality concerns, SWCA coordinated with WECC to clarify that no project-specific information 
would be made publicly available in the study other than basic project information and a confirmation 
of whether project sponsor input was provided. In addition, SWCA agreed to minimize the potential for 
project-specific costs to be extrapolated from its analysis, which in some cases requires the use of 
generalities to protect sensitive information. For example, the limited number of transmission projects 
in certain states prevents a state-by-state analysis of the data because it could be used to determine 
individual project cost data. 

During the interviews, the focus was on cost information, although other questions were asked pertaining 
to accounting practices and consideration of environmental factors as part of transmission planning. Using 
SWCA’s planning level estimates as a starting point, the project developers either validated our estimates 
or provided alternate values. Often developer costs were not tracked as individual measures (such as those 
listed in Attachment A), but were aggregated into general cost categories that were then extrapolated into 
estimated costs for specific activities. For example, a developer may have had an overall cost of $1 
million for archaeological services; this amount would have been divided proportionally, for example, 
between data recovery and construction monitoring, based on the developer’s recollection of what 
occurred on the project and, where appropriate, consultation with the developer’s peers. More 
significantly, by and large the project developers were not able to pinpoint the portion of their project that 
incurred specific mitigation costs.   

1.3.5. EDTF Land Classification System 
One of the primary objectives of the study is to assign mitigation costs to the EDTF’s land classification 
system that uses “area types” to create “risk classification categories” (also referred to as “risk classes”). 
Both of these terms are explained in the EDTF report entitled Recommendations for Incorporation of 
Environmental and Cultural Data into the Transmission Planning Process. Area types are discrete lands 
with environmental and cultural features that the EDTF has determined appropriate for consideration in 
regional transmission planning. Area types are drawn from specific data layers that the EDTF has 
collected. More information regarding these datasets and area types is included in Attachment C. In some 
cases, multiple data layers are combined into a single area type. For example, the following 13 data layers 
are combined to create a single area type referred to as “areas with ecosystems or species that are at 
moderate risk”: 

• Multi-jurisdictional database of species 
occurrence 

• Terrestrial Ecological Systems 
• Landscape conditions 
• Forest carnivore habitat (Montana) 

• Species and Habitat Conservation Guide 
(Arizona) 

• Focal species: Habitat concentration 
area (Columbia Plateau) 

• Focal species: Normalized Least Cost 
Corridors (Washington) 
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• Focal species: Normalized Least Cost 
Corridors (Columbia Plateau) 

• Statewide core areas for climate gradient 
corridors (Washington) 

• Landscape integrity Columbia Plateau 
Ecoregion, Least Cost Corridors 

• Landscape integrity Columbia Plateau 
Ecoregion, Core Area polygons 

• Ecoregional biological richness 
(California) 

• Essential habitat connectivity large 
intact blocks (California) 

The system rates area types by their suitability for transmission development based on their 
environmental and cultural sensitivities and constraints. The EDTF, in collaboration with stakeholders, 
assigned each area type to a risk classification category. For example, the area type for “areas with 
ecosystems or species that are at moderate risk” was assigned to Risk Class 2 and is based on the 13 data 
layers listed above. The organization of data layers, area types, and risk classes is depicted in Figure 2. 

 
Figure 2. Schematic organization of risk classes, area types, and data layers.  
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The area types and risk classification categories are combined to develop a “risk classification system,” 
which is depicted in Figure 3 below. 

 
Figure 3. The EDTF’s risk classification system.  

Each category is rated for its “environmental or cultural resource sensitivities and constraints.” Risk Class 
1 lands are assumed to have the least amount of risk; Risk Class 2 lands are assumed to have low to 
moderate risk; Risk Class 3 lands are assumed to have high risk; and Risk Class 4 lands are assumed to be 
precluded from development.  

In many locations, different area types overlap each other. In these locations, the highest risk class takes 
precedence except in locations where two of the three area types assigned to Risk Class 1 occur (“existing 
transmission rights-of-way” and “designated energy corridors.”) The EDTF system assigns these areas of 
overlap to Risk Class 1. Figure 4 below illustrates how the EDTF system treats these situations.   
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Figure 4. Example 1: Identifying risk classification categories for overlapping area types. 

It should be noted that Risk Class 1 is not intended to infer “no risk.” Even siting a transmission line 
within a designated corridor does not obviate the need to comply with the Endangered Species Act or 
other similar protective regulations. Furthermore, for a variety of reasons, unanticipated risks may occur 
in each risk class when analyzed at the siting level and later when implemented on the ground, including 
factors such as the innate character of biological resources to change over time, the difficulty to model 
and anticipate cultural resources, and the evolving nature and applicability of protective regulations.  

1.3.6. Applying Costs to the EDTF Land Classification System 
SWCA’s resource specialists were asked to familiarize themselves with the EDTF land classification 
system and the datasets used to construct each area type. For project summaries, they were asked to 
estimate mitigation costs to the area type that could most closely correlate to that particular mitigation 
requirement. For example, costs that were incurred from a project’s impacts to wetlands could be 
assigned to the wetland area type. In many cases, this proved challenging, where no clear data layer could 
be correlated to a specific mitigation cost. This was especially true for paleontological and cultural 
resources costs where no area types currently exist in the ETDF system. For biological resources, costs 
associated with species-specific protocols, such as clearance surveys for species listed under the 
Endangered Species Act, could be generally correlated to the “critical habitat” area type, but other costs, 
such as clearance surveys for migratory birds or biological construction monitoring, were more 
problematic.  
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SWCA used a combination of sources to map each project using geographic information system software 
(GIS). Because the actual alignments of some projects are recognized as Critical Infrastructure 
Information by the FERC, SWCA was only able to digitize the lines using aerial imagery and other 
publicly available information. As a result, the project database has a 1%–3% margin of error for each 
project’s length and acreage. Once each project’s GIS information was captured, SWCA downloaded the 
EDTF data and analyzed the area types and risk classes traversed by each project’s right-of-way. The 
EDTF data and the associated metadata are publicly available on the ETDF website at 
http://www.wecc.biz/committees/BOD/TEPPC/Pages/EDTF_Home.aspx. Additional information 
regarding the EDTF data is included in Attachment C. As a result, SWCA was able to assess the 
correlation between specific mitigation costs and the presence or absence of a suitable area type. For 
instance, if a project was found to incur some wetland-related mitigation costs, SWCA could examine the 
EDTF data to verify whether or not it indicated that wetlands did indeed occur in the project right-of-way.  

SWCA’s recommendations regarding the assignment of mitigation costs to each risk classification 
category are discussed in Section 4.  

1.4. Study Approach Limitations  

Certain limitations exist in the study approach. In terms of scale, the study examines approximately 2,600 
miles (roughly 2%) of the WECC region’s 126,285 miles of transmission1. It was not intended as a 
random sample that could be used for powerful statistical analyses. The study also relies on gathering 
project-level data and analyzing the data in a way that can be translated upward for use at the region-wide 
planning level. This is inherently challenging given the small sample size compared to the WECC 
region’s immense variety of resources, land use, regulatory contexts, infrastructure development, and 
other distinguishing characteristics. In addition, the underlying EDTF land classification system and 
dataset—the planning level analysis that frames the study’s objectives—are still under development. 

Finally, the study concentrates on a handful of line-item mitigation costs. These capture only a portion of 
the overall environmental costs of a project. The study is not intended to analyze costs associated with 
avoidance and minimization, which WECC’s “capital-cost” modeling tool2 is assumed to capture. The 
study, therefore, does not factor in project costs associated with routing alternatives, specialized 
construction techniques, or the permitting phase. Furthermore, project sponsors did not record mitigation 
costs by specific geographic location. Therefore the allocation of costs to each project was estimated 
using the proportional composition of each line. This is explained further in Section 4. 

                                                      
1 Western Grid Group. 2013. Western Sub-Regional Planning. Available at: http://www.westerngrid.net/western-sub-regional-
planning/. Accessed November 3, 2013. 
2 The “capital-cost” modeling tool was developed to estimate transmission and substation costs that could be integrated into 
WECC’s planning process. For more information, see Black & Veatch’s receommendations document located at 
http://www.wecc.biz/committees/BOD/TEPPC/External/BV_WECC_TransCostReport_Final.pdf. 

http://www.wecc.biz/committees/BOD/TEPPC/Pages/EDTF_Home.aspx
http://www.westerngrid.net/western-sub-regional-planning/
http://www.westerngrid.net/western-sub-regional-planning/
http://www.wecc.biz/committees/BOD/TEPPC/External/BV_WECC_TransCostReport_Final.pdf
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2. STUDY PROJECTS  

2.1. Criteria for Inclusion  

This study considers mitigation costs for only transmission projects completed or currently in progress to 
the extent that they are known with sufficient certainty. Only projects completed in the last 10 years and 
at voltages of 115 kilovolts (kV) and above were included in the study. Individual projects were selected 
based on several factors, including but not limited to their current status, date of completion or anticipated 
completion, availability of public information, geographic location, project type, and regulatory context. 
In addition, projects that were included in other EDTF reports by Black & Veatch and ECONorthwest 
were included.  

The final suite of projects represents a diverse range of transmission development throughout the Western 
Interconnection (Figure 6). It includes new-build projects and upgrade projects, projects that have been 
completed as well as those that are currently under construction, projects that traverse public lands as well 
as those that are mostly on private land, and projects that use existing corridors as well as those that 
required green-field construction. Project sponsors range from investor-owned utilities, federal nonprofit 
wholesalers, merchants, co-operatives, and renewable energy developers. The regulatory contexts vary 
between projects that have required extensive studies to comply with NEPA and/or CEQA as well as 
projects that have required a minimal degree of environmental permitting. The result is a group of 
projects that SWCA believes is representative of transmission projects currently being planned in the 
WECC region and that is therefore indicative of projects that would be studied as part of WECC’s 10-
year and long-term planning studies. However, limitations in the accessibility of detailed cost information 
did not allow for a rigorous suite of study criteria that would meet a sophisticated statistical model. 
Therefore, the results and recommendations of this study are not intended to predict future outcomes with 
anything more than a planning-level degree of certainty. 
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Figure 5. Overview map of study projects.  
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2.2. Characteristics of Study Group  

The study group is composed of 29 projects that combined, account for more than 2,600 linear miles and 
47,000 acres of transmission line rights-of-way in the WECC region. It represents nearly $9 billion of 
expended capital costs, of which more than $6.5 billion was associated with development of transmission 
lines (e.g., not costs associated with substations or communications). Most of the projects were developed 
by established utilities, although three projects were developed by merchant investors. The study group 
projects are characterized by voltages ranging between 115 kV and 500 kV, and lengths extending from 9 
to 235 miles. The average project length is 91 miles. Right-of-way widths vary between 25 feet and 250 
feet.  

Two provinces in Canada and every U.S. state in the WECC region except New Mexico are represented. 
(For New Mexico, input was gathered from two of the operating utilities to verify that no eligible projects 
in New Mexico fit the study criteria.) The composition of transmission miles by state and province is 
identified in Table 2. 

 

Table 2. Study Group Transmission 
Mileages by State and Province  

State or Province Number of Transmission Miles 
Included in Study 

Alberta 81 

Arizona 140 

British Columbia 211 

California 446 

Colorado 215 

Idaho 31 

Montana 133 

Nevada 263 

Oregon 41 

Utah 508 

Washington 294 

Wyoming 282 

Total 2,645 

All the projects in the study group have been built within the last 4 years or are currently under 
construction, except for four projects that were constructed prior to 2008. The oldest project in the study 
group was built in 2003.  

Twenty of the projects in the study group are new-build construction; four are rebuilds or upgrades; and 
five are a combination of both. The projects that were either rebuilds or upgrades include re-conductoring 
existing lines, upgrading to new tower types, replacing decrepit wood poles, and decommissioning an 
outdated line to replace it with a new higher-voltage line. Part of the rationale for including rebuild and 
upgrade projects is to ensure that the dataset would include projects within existing transmission rights-
of-way. Two of the study projects had a considerable underground segment. 
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In terms of regulatory contexts, most of projects in the study group were subject to the NEPA process. In 
part this is due to a greater degree of publicly available information for projects that undergo NEPA, 
given its public involvement phases. This also resulted in several projects that were developed by the 
Bonneville Power Administration and the Western Area Power Authority because of their innate federal 
nexus and consequential requirement to analyze the environmental effects of their decision through 
NEPA. Twenty-one of the 29 projects in the study group underwent an environmental impact statement 
(EIS)-level of NEPA analysis or an environmental impact report (EIR)-level of analysis under CEQA, or 
both. No comparable state-level environmental permitting process was required for the study projects 
outside of California.  

Within the study group, the underlying land ownership is predominantly private land (42%) and federal 
land (30%). State lands constitute 6%, and other lands constitute 22% of the total. These are locations 
where no land ownership data exist in the dataset, including approximately 298 miles in Canada (11% of 
the total) and 281 miles in California (also 11% of the total). The dataset used for land ownership is 
described in Section 3.6. 

2.3. Representation of EDTF Land Classes, Area Types, and Datasets  

All projects in the study group were mapped in GIS and compared against the EDTF data. The most 
prevalent area types traversed by the projects are indicated in Figure 6. 

 
Figure 6.  Most prevalent area types crossed by entire study group.  

Two area types in particular—“areas with irreplaceable natural or cultural resources” (Risk Class 3) and 
“areas with ecosystems or species that are at moderate risk” (Risk Class 2)—compose more than half of 
the total line miles considered. As explained in Attachment D, both of these area types are described as 
areas that contain ecosystems or species that are “vulnerable.” Two others in Risk Class 1—“designated 
energy corridors” and “existing linear corridors”—make up another 20% of the total. Therefore, nearly 
three-quarters (72%) of all lands crossed by the study projects are represented within just four area types.  
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To clarify this, the study examined the individual datasets that make up these area types, the results of 
which are shown in Figure 7.  

 
Figure 7. Most prevalent area type datasets crossed by entire study group. 

These results indicate that “landscape condition” and “listed species” are the most common datasets 
intersected by the study projects (and, not coincidentally, the primary contributors to the overall 
percentages of Risk Class 2 and 3, respectively). 

These findings suggest a reasonable association between the EDTF data and SWCA’s preliminary effort 
to assign mitigation costs to corollary resource-based area types. As described in Section 1.3.6, when 
preparing their project summaries, each SWCA resource specialist was asked to make their best attempt at 
assigning their estimated mitigation costs to the preliminary “best-fit” area type that could most closely 
correlate to that particular mitigation requirement. By far, the area types for “areas with ecosystems or 
species that are at moderate risk” and “areas with irreplaceable natural or cultural resources” were 
identified the most by SWCA’s specialists. The “best-fit” area types listed by SWCA’s specialists are 
listed below, and all appeared to varying degrees in the results of the GIS analysis. This supports (at least 
anecdotally) that the EDTF dataset is consistent with the area types that would be expected to occur if 
only based upon a preliminary review of a project’s publicly available information. 

• Areas that contain ecosystems or species that are at moderate risk (Risk Class 2) 
• Greater Sage-Grouse Preliminary General Habitats (Risk Class 2) 
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• Wetlands (United States) (Risk Class 2) 
• Wetlands (Canada) (Risk Class 2) 
• California State Wetlands (Risk Class 3) 
• Areas with Irreplaceable Natural or Cultural Resources (Risk Class 3) 
• Greater Sage-Grouse Preliminary Priority Habitats (Risk Class 3) 
• Critical Habitat (Risk Class 3) 
• Habitat Areas for Candidate or Listed Species (Risk Class 3) 

Figure 8 portrays the percentage of risk classes (RC) represented in the study group. The composition of 
risk classes traversed by the study group’s rights-of-way is primarily distributed between Risk Classes 1–
3. A small amount of Risk Class 4 is traversed by projects in Canada and Nevada. Approximately 625 
miles and 11,500 acres traversed Risk Class 1 lands (24%), 1,070 miles and 20,000 acres crossed Risk 
Class 2 lands (43%), 785 miles and 13,700 acres traversed Risk Class 3 lands (32%), and 28 miles and 
565 acres crossed Risk Class 4 lands (1%).  

 
Figure 8. Percentage of risk classes within entire study group. 

One of the study authors was initially concerned that the EDTF system combined multiple datasets into a 
single area type, which, itself, was combined with other area types to create each risk class. In so doing, 
there is a possibility that resource-specific data (that are especially relevant to mitigation costs) would get 
misinterpreted. For example, if a mitigation cost correlated to a Risk Class 2 dataset was overlapped by a 
Risk Class 1 dataset for “designated federal corridors” (which is of lesser significance to mitigation 
costs), then the process of assigning a risk class to that location (or the “conversion” process) would label 
that overlapping area as Risk Class 1 because of the exception granted to “designated federal corridors.” 
In so doing, the EDTF system could potentially misrepresent the absence or presence of important 
mitigation cost datasets.  
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To address this concern, SWCA examined the EDTF data at the area type level and compared them 
against the findings at the risk class level. As expected, the total amount of project rights-of-way traversed 
a greater amount of area types than it did risk classes. Collectively, the projects traversed about 660 miles 
and 12,300 acres of area types in Risk Class 1; 1,350 miles and 25,200 acres of area types in Risk Class 2; 
and 1,270 miles and 20,600 acres of area types in Risk Class 3. Only 9 miles and 147 acres were shown to 
cross area types in Risk Class 4.  

The difference between the risk class values versus the area type values (assigned to the same risk class) 
is depicted in Table 3. In general, the total sum of risk class miles and acreages aligns with the total sum 
of all project lengths and acreages when factoring in the absence of some data in Canada. The sum of area 
type miles and acreages, however, is greater because it includes areas of overlap. This reflects how the 
EDTF system converts the data from area type to risk class, which is especially pronounced for area types 
associated with Risk Class 2 and Risk Class 3 lands, which constitute the bulk of the EDTF dataset. For 
example, a single mile of a hypothetical project will have a total sum of 1 mile of risk class(es), but may 
have greater than 1 mile of total area types traversed where multiple area types occur,  
 

Table 3. Differences between Values when Converted from Area Type to Risk Class 

 Risk Class 1 
(miles/acres) 

% of 
Total 

Risk Class 2 
(miles/acres) 

% of 
Total 

Risk Class 3 
(miles/acres) 

% of 
Total 

Risk Class 4 
(miles/acres) 

% of 
Total 

Area type 
data 

660 miles 
12,274 acres 

20% 1,350 miles 
25,226 acres 

41% 1,274 miles 
20,607 acres 

39% 9 miles 
147 acres 

0 

Risk class 
data 

625 miles 
11,520 acres 

24% 1,068 miles 
20,060 acres 

43% 785 miles 
13,705 acres 

32% 28 miles 
565 acres 

1% 

Difference -35 miles 
-754 acres 

 -282 miles 
-5,166 acres 

 -489 miles 
-6,902 acres 

 +19 miles 
+418 acres 

 

So, despite the differences between the risk class values and area type values, the relative percentage of 
risk classes still correlates closely with the relative percentage of area types. The 7% difference in Risk 
Class 3 is partially due to the exception where in locations with overlapping area types (e.g., more than one 
data layer exists), the highest risk class takes precedence except in locations where Category 1 area types 
for “existing transmission rights-of-way” and “designated energy corridors” occur. The EDTF system 
assigns these areas of overlap to Category 1. The difference in Risk Class 4 values is due to the way the 
EDTF data are organized, and does not necessarily indicate a problem that affects the study’s results.  

This exercise demonstrates that the EDTF system does a good job of accommodating locations with 
overlapping area types. Furthermore, it shows that resource-specific data that are important for mitigation 
costs are not misrepresented when converting from area type to risk class, especially when intended for 
use at the planning level. 

2.4. Organization of Study Projects  

Notable similarities and differences between the 29 study projects were observed when analyzing the 
mitigation cost data. For example, several of the projects located in one geographic area experienced 
greater mitigation costs than projects located elsewhere. Therefore, the projects have been organized into 
different groups with the goal of revealing similarities in the data and accounting for differences within 
the WECC region. In addition, combining the projects into groups is also intended to protect confidential 
cost information that could be extrapolated if the information was conveyed by state (due to the limited 
number of projects in some states).   
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To determine the best approach to accomplish these goals, three different scenarios were presented to the 
EDTF for comparison and evaluation in a memorandum that is included as Attachment D. These three 
scenarios are shown in Table 4. 

 

Table 4. Project Grouping Scenarios 

Scenario A  

 States/Provinces Number of Projects 

Project Group 1 Arizona, Colorado, Idaho, New Mexico, 
Oregon, Utah, Wyoming  

14 

Project Group 2 California, Nevada, Washington 13 

Project Group 3 Alberta, British Columbia, Montana 2 

Scenario B 

 States/Provinces Number of Projects 

Project Group CA California 7* 

Project Group 
Other 

Arizona, Colorado, Idaho, New Mexico, 
Oregon, Utah, Wyoming, Nevada, 
Washington, Alberta (British Columbia), 
Montana 

22 

Scenario C 

 States/Provinces Number of Projects 

Project Group NW Washington, Oregon 7 

Project Group CA California   7* 

Project Group SW Arizona, Nevada 3 

Project Group IM Colorado, Idaho, Utah, Wyoming 10 

Project Group MT Alberta, British Columbia, Montana 2 

*The Eldorado-Ivanpah Transmission Project, which is located in both California and Nevada, is included 
with Project Group CA.  

Based upon the results of this exercise, most EDTF members supported organizing the projects according 
to Scenario B although some members preferred Scenario C. Scenario B was preferred for the following 
reasons: 

• In every scenario, the results demonstrated that the projects in California resulted in three to 
four times greater mitigation costs. Similarly, every scenario indicates that the variation in 
mitigation costs outside of California is narrower and ranges between 1% and 3%. Therefore, 
separating those projects from the rest of the group (as in Scenario B) would be an appropriate 
method to distinguish the similarities and differences expressed in the mitigation cost data. 

• The mitigation cost data indicate that 16 of the 22 projects outside California had a mitigation 
cost multiplier of less than 2%. 

• The granularity of Scenario C may provide a false sense of precision, especially in light of the 
low sample size in project groups SW and MT.  
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• The groups in Scenario A were not geographically contiguous and did not appear to have 
clearly distinguished characteristics in the data. For example, it was not apparent why Oregon 
was not included with Washington and California. 

Because there is currently a lack of EDTF data in Canada, the EDTF supported a modified version of 
Scenario B in which the two projects in Canada would be removed. This was deemed appropriate because 
the absence of data for several area types in Canada does not support making conclusions at the risk class 
level for these projects. In other words, although these projects did incur mitigation costs, it is not 
currently feasible to assign those costs to the risk classes that compose the EDTF land classification 
system. 

As a result, the following sections of this report depict the costs of the study group as a whole as well as a 
modified version of Scenario B that does not include the two projects located in Canada. 

2.5. Table of Study Projects 

Table 5 lists the projects included in the study.  
 

Table 5. Study Projects 

Project Name Owner/Sponsor Sponsor 
Input 

Provided 

Mileage Voltage Status Project Type Study 
Group 

Tehachapi Renewable 
Transmission Project (TRTP, 
as shown in Figure 5) 
Segments 1, 2, 3A, and 3B  

Southern 
California Edison  

Yes 82 220/500 Operating New build CA 

Sunrise Powerlink† San Diego Gas & 
Electric  

Yes 117 230/500 Operating New build  CA 

McNary-John Day  Bonneville Power 
Administration 

Yes 79 500 Operating New build Other 

Central Ferry Lower 
Monumental 

Bonneville Power 
Administration  

Yes 40 500 Construction 
pending 

New build Other 

Devers-Palo Verde 2 (DPV2) 
(California only) 

Southern 
California Edison  

Yes 151 500 Under 
construction 

New build CA 

Sacramento Area Voltage 
Support 

Western Area 
Power 
Administration  

Yes 36 230 Operating New build and 
rebuild 

CA 

San Joaquin Cross Valley 
Loop 

Southern 
California Edison  

Yes 19 220 Under 
construction 

New build  CA 

Jefferson-Martin  Pacific Gas and 
Electric  

Yes 28 230 Operating Underground 
and rebuild 

CA 

Albany to Eugene  Bonneville Power 
Administration  

Yes 32 115 Operating Rebuild Other 

Shulz Hanford (also known as 
Schulz-Wautoma) 

Bonneville Power 
Administration  

Yes 63 500 Operating New build Other 

Schulz-Echo Lake No. 1 Bonneville Power 
Administration  

Yes 9 500 Operating New build Other 

Big Eddy-Knight  Bonneville Power 
Administration  

Yes 28 500 Under 
construction 

New build Other 
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Table 5. Study Projects 

Project Name Owner/Sponsor Sponsor 
Input 

Provided 

Mileage Voltage Status Project Type Study 
Group 

Grand Coulee Bell Bonneville Power 
Administration  

Yes 84 500 Operating Rebuild Other 

ON Line Transmission Project* NV Energy and 
Great Basin 
Transmission 
South, LLC 

Yes 235 500 Under 
construction 

New build Other 

Eldorado-Ivanpah† Southern 
California Edison  

Yes 35 220 Under 
construction 

Rebuild CA 

Milford Wind Corridor First Wind LLC No 88 345 Operating New build Other 

Red Butte to St. George Rocky Mountain 
Power 

Yes 19 345 Operating Rebuild Other 

Tropic to Hatch† Garkane Energy 
Cooperative 

Yes 30 138 Under 
construction 

New build Other 

Mona Oquirrh Rocky Mountain 
Power 

Yes 99 345/500 Operating New build Other 

Sigurd Red Butte Rocky Mountain 
Power 

Yes 168 345 Under 
construction 

New build Other 

Populus-Terminal* Rocky Mountain 
Power 

Yes 135 345 Operating New build Other 

Montana Alberta Tie Project  Enbridge  No 214 230 Under 
construction 

New build Other 

Northwest Transmission Line BC Hydro Yes 211 287 Under 
construction 

New build Other 

Hughes Transmission Line Basin Electric 
Power 
Cooperative 

Yes 136 230 Operating New build Other 

Morgan Pinnacle Peak Arizona Public 
Service 

Yes 28 500 Operating New build Other 

Hassayampa North Gila 2 Arizona Public 
Service 

Yes 112 500 Under 
construction 

New build Other 

Comanche Daniels Park* Xcel Energy Yes 121 345 Operating New build Other 

Ault to Cheyenne to Miracle 
Mile 

Western Area 
Power 
Administration  

No 190 230 Operating Rebuild Other 

Nucla Sunshine Tri State 
Transmission & 
Generation 

Yes 50 115 Operating New build Other 

* Project included in Black & Veatch 2012  
† Project included in ECONorthwest 2012 
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3. MITIGATION COSTS  

Using the approach described in Section 1, SWCA completed more than 100 project summaries and 
conducted dozens of interviews with representatives from individual project sponsors. The following 
section describes planning-level values of the mitigation costs included in Attachment A that were or are 
anticipated to be incurred by the study projects. As mentioned previously, EDTF and stakeholder 
concerns regarding the release of confidential commercial information precludes project-specific cost data 
from being disclosed.  

A database was created for more than 160 individual mitigation costs that were identified. This cost 
database also includes information specific to each project, including but not limited to total mileage; 
right-of-way width(s); location; average cost per mile of transmission line; and its composition of risk 
classes, area types, and EDTF datasets. Because the specific geographic location of each cost was not 
available, mitigation costs are averaged across the project length using several methods based upon the 
composition of the line. This is further described in Section 4. Two metrics are used to denote cost: 
“average mitigation cost per mile” (also referred to as “cost per mile”), which expresses the mean dollar 
value for incurred costs across the entire project length (expressed as $/mile); and “average mitigation 
cost multiplier” (also referred to as “cost multiplier”), which describes the percentage of mitigation costs 
relative to the average development cost per mile of transmission line (expressed as %). The cost 
multiplier is based on the cost of the transmission line only. It is not based on the whole project cost, 
which may include expenses related to substation work, decommissioning old lines, installing new 
communication facilities, or other similar project components. Both of these cost metrics are depicted in 
the sections below where appropriate, but the bulk of this report expresses costs using the mitigation cost 
multiplier.  

SWCA also developed values for mitigation costs by acre to distinguish between projects with varying 
right-of-way widths. As described in Section 1.3.3 above, “localized mitigation costs” were also 
developed to depict the geographic extent of mitigation costs; however, the applicability of this metric 
was limited due to high variability between project sponsors’ ability to estimate the geographic extent of 
each mitigation cost. These metrics are mentioned below where appropriate.  

3.1. Mitigation Costs in General 

Across all the projects the average mitigation cost is approximately $148,000/mile, and the average 
mitigation cost multiplier is approximately 4%. But as shown in Figure 9, these costs are substantially 
different when compared by project group. For the projects in California, the average multiplier is 8.9 %, 
whereas outside of California it is 2.3%. This implies that for every 1 mile of transmission line built, 
approximately 9% of the average capital cost (of the transmission line only) would be added to the total 
project cost to account for mitigation costs in California. Outside of California, an additional 2.3% would 
be added. These values represent potential mitigation costs as a whole and do not account for the different 
mitigation costs associated with the underlying risk classes traversed by a proposed project. These 
mitigation costs for each risk class are described in Section 4.  
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Figure 9. Average mitigation cost multiplier by project group. 

3.2. Costs by Resource 

When looking only at individual resources, mitigation costs associated with biology are substantially 
higher than those for other resources. Based on the entire study group and reported in Figure 10, the 
average mitigation cost for biological resources was the highest with a 1.3% mitigation cost multiplier. 
This is more than three times greater than the next most costly resource mitigation cost, which is 
classified as “other” (primarily mitigation costs associated with visual resources and air quality.)  

 
Figure 10.  Average mitigation cost multiplier by resource. 

Figure 11 depicts how these costs vary among the two project groups. Among the California projects, 
mitigation costs associated with biological resources are 20 times greater than the costs for other 
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resources. Outside of California, mitigation costs for biological resources are still the most expensive 
comparatively, but to a much lesser extent. Using the “localized mitigation cost” (which, as described in 
Section 1.3.3, attempts to discern the geographic extent of each mitigation cost), biological costs are still 
substantially higher than other resources, but the data provided by project sponsors were not adequate to 
draw any definitive conclusions specific to “localized costs.” Nevertheless, these results demonstrate that 
mitigation costs derived from measures associated with biological resources are greater than those for 
other resources, especially for projects built in California.   

 
Figure 11. Average mitigation cost multiplier by resource and project group. 

3.2.1. Wetlands 
With the exception of a few projects, wetland impacts and mitigation costs have not been substantial 
compared to other mitigation costs and overall project costs. This may be due to a transmission line’s 
innate design characteristics, which allow for avoidance of smaller assemblages of wetlands. It could also 
be caused by an underrepresentation of projects in areas where wetlands are more prevalent. When 
mitigation costs have been incurred for wetland impacts, they have been very localized.  

Because the regulatory framework for wetland mitigation is largely based on permanent impacts, typically 
the only permanent features of a transmission line that contribute to the mitigation cost calculations are 
the structure footings. Temporary impacts to adjacent resources, such as riparian zones, are also reflected 
in the biological costs. 

3.2.2. Cultural Resources 
Confidentiality concerns limit access to archaeological data, so the majority of cultural resource cost data 
was gathered from project sponsors. The regulatory context is an important factor for cultural resource 
mitigation costs. The federal government cannot require mitigation actions on private lands in the absence 
of land owner permission. Therefore, in much of the WECC region, the determination of whether 
mitigation will be conducted on private lands varies by project. Some of the study projects located mostly 
on private land incurred minor cultural resource–related mitigation costs. When mitigation costs have 
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been incurred, they tended to be very localized, and in a few cases very significant in terms of cost and 
complexity. This is partially due to the localized nature of several cultural resource mitigation costs, such 
as data recovery and site testing, which are concentrated around eligible sites, some of which are cause 
for great concern by tribal entities and individual stakeholders.  

3.2.3. Paleontological Resources 
Since the Paleontological Resources Protection Act’s (PRPA) passage in 2009, the regulatory context for 
paleontological resources has evolved greatly and continues to do so. Federal agencies are still 
determining final language and implementation policies. Therefore, many of the study projects had no 
mitigation costs let alone analysis of potential impacts to paleontological resources. In some cases, it is 
likely that there would have been mitigation costs incurred if the projects were permitted at a later date. It 
is likely that under the new PRPA implementing regulations for the U.S. Forest Service and the BLM, 
field survey and construction monitoring of paleontologically sensitive areas (Potential Fossil Yield 
Classification Class 3–5) would be required for future projects in similar areas as the study projects. 

As with cultural resources, land ownership is an important factor for paleontological resources and any 
subsequent mitigation costs. Impacts to paleontological resources on private lands in much of the WECC 
region, except in California, are not considered and therefore would not incur mitigation costs.  

SWCA procured additional data for some projects that incurred mitigation costs for paleontology. When 
mitigation costs have been incurred for paleontology, they have not been concentrated, which resulted in 
a low localized mitigation cost per acre ratio. However, a few recent projects did experience high 
paleontological mitigation costs, although these costs are still a minor part of the overall average project 
cost per mile.  

3.2.4. Biological Resources 
Mitigation costs for biological resources are substantially higher than the costs for other resources. This is 
due to a variety of factors, including the fact that construction of a transmission line commonly results in 
a host of unavoidable biological impacts (such as removal of vegetative cover). It also results from a high 
level of concern for the sensitivity of certain biological resources to disturbances caused by construction 
activities, which is reflected by numerous regulations that protect, among other things, sensitive and 
critical habitats; special-status species (federally and state listed); federal, state, and county species of 
special concern; raptors; avian species protected under the Migratory Bird Treaty Act; and removal of 
vegetation. Finally, unlike other resources, the protected areas for some biological resources are 
extensive. For example, a 1-mile buffer is typically applied to protect some raptor species from being 
disturbed during construction. Therefore, the geographic extent of biological mitigation costs is greater 
than for other resources. 

The high cost discrepancy between the California Project Group and the Other Project Group reflects the 
WECC region’s varying degrees of species density and biologically related “regulatory densities” (such as 
areas where regulations exist at the federal, state, and/or county levels). This is especially true in California.  

3.2.5. Other Resources 
Other mitigation costs were also incurred. These were related to air quality monitoring and testing as well 
as to visual resource impacts. In some cases, mitigation for impacts to visual resources resulted in 
removal of existing lines that had surpassed their useful lives. For at least two projects, these costs were 
quite significant, especially when compared to the overall project length. As a result, the data depict a 
high average mitigation cost per mile and cost multiplier for this category. 
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3.3. Costs by Mitigation Measure 
Certain mitigation measures listed in Attachment A were more expensive than others and contributed 
more than others to the overall study group’s average mitigation costs on a per-mile basis; the three 
greatest were in-kind replacement costs ($141,000), costs of biological monitoring during construction  
($86,000), and compensatory costs for such things as funding studies or establishing conservation 
easements ($78,000). As with other findings described above, these were exacerbated in California, 
where the average cost by mile was even greater for in-kind replacement costs and costs of biological 
monitoring during construction. These costs, when expressed as cost multipliers, resulted in 3.2% for 
in-kind replacement, 2.2% for compensatory costs for such things as funding studies or establishing 
conservation easements, and 2% for costs of biological monitoring during construction.  

One of the limitations in collecting the cost data was the inability to tie costs to specific locations of a 
given project. For example, costs to perform cultural resource data-recovery are very localized. Two of the 
measures that cost the most on average (in-kind compensation and compensation to fund studies, etc.) were 
also derived from site-specific conditions. Therefore, the absence of specific locations of mitigation costs is 
a significant limitation in the analysis. 

3.4. Costs by Regulatory Context  

To better understand the influence that a project’s regulatory context has upon its mitigation costs, SWCA 
compared the overall costs for projects that were permitted through preparation of an EIS and/or EIR, as 
well as specific mitigation costs derived from measures applied at the federal or state level.  

As depicted in Figure 12, projects that underwent an EIS and/or EIR had a mitigation cost multiplier 
approximately five times greater than projects that were not permitted through preparation of an EIS 
and/or EIR. When examined by project group, as depicted in Figure 13, projects in California had an even 
greater average mitigation cost multiplier of 8.9% compared to 3.2% for projects outside of California. 
Interestingly, outside of California, the mitigation costs for projects that required an EIS were three times 
greater than projects that did not require an EIS (3.2% compared to 1.0%, respectively). This reveals that 
the need to undergo an EIS and/or EIR is a significant factor driving a project’s mitigation costs. This 
does not imply that an EIS and/or an EIR is a cost included in the study, but rather suggests a correlation 
between a project’s regulatory context and its mitigation costs. The costs to prepare an EIS/EIR are 
already accounted for in the capital cost tool described in Section 1.2. 
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Figure 12. Average mitigation cost multiplier for projects that were permitted 
through preparation of an EIS and/or EIR versus projects that were not.  

 

 
Figure 13. Average mitigation cost multiplier by project group for projects that were 
permitted through preparation of an EIS and/or EIR versus projects that were not.  

SWCA also attempted to examine the influence of a project’s regulatory context by looking at individual 
mitigation costs. In the database, each mitigation cost was denoted by its primary and secondary 
regulatory driver. However it was difficult in many cases to assign a cost to any one specific law or 
regulation. For example, in-kind mitigation costs were typically associated with the Endangered Species 
Act, but in California, these same mitigation costs were also commonly derived from a state agency 
requirement, such as the California Public Utilities Commission, which imposed mitigation requirements 
as part of CEQA. In those cases, two regulatory drivers were denoted at both the federal and state level. 
When looking at all of the projects, the cost data indicated that the average mitigation cost multiplier was 
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not surprisingly the highest when both state and federal regulatory jurisdiction occurred, but also nearly as 
high when just considered at the state level (see Figure 14). However, the challenge in tying each 
mitigation cost to a specific regulatory driver led the authors to conclude that this approach was not 
appropriate to draw definitive conclusions, but does support the general assumption that mitigation costs 
are affected by a project’s regulatory context. 

 
Figure 14. Regulatory context of individual mitigation cost multipliers for all projects.  

3.5. Costs by Project Type  
Despite the effort to include rebuild (or upgrade) projects, in total, only five of the 29 projects could be 
classified as rebuild projects. Another two projects were a combination of new build and rebuild 
construction, but it was not possible to separate out the mitigation costs associated with the rebuild 
portion versus the mitigation costs associated with the new build portion.  

With that in mind, the cost data indicated that the average mitigation cost for new-build projects averaged  
$130,000 per mile, compared to $140,000 per mile for rebuild projects. Although this is contrary to the 
notion that new-build projects result in greater amounts of new disturbance and therefore should have 
higher mitigation costs, the sample size is not robust enough to draw any definitive conclusions.   

Perhaps the most revealing outcome from the data is that rebuild projects, which inherently use existing 
transmission line rights-of-way (designated as Risk Class 1) and occur in existing linear corridors (also 
designated as Risk Class 1), have incurred a substantial amount of mitigation costs. Many of these 
projects also have a portion of their alignment in designated energy corridors, which is also an area type 
assigned to Risk Class 1. It should be remembered that that Risk Class 1 lands are assumed to have the 
least amount of risk, and in locations with overlapping area types (e.g., more than one data layer exists), 
the highest risk class takes precedence, except in locations where the Risk Class 1 area types for “existing 
transmission rights-of-way” and “designated energy corridors” occur. If mitigation costs are a reflection 
of project risk, then these findings suggest that Risk Class 1 lands are by no means devoid of risk, which 
although never suggested, is an implicit perception for those users who may not be thoroughly familiar 
with the EDTF system. 
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3.6. Costs by Land Ownership 
Some mitigation costs may differ due to underlying land ownership. For example, the requirements to 
comply with Section 106 of the National Historic Preservation Act differ substantially on private land 
versus public land. The EDTF data layer uses the Conservation Biology Institute Protected Area Database 
dataset (CBI_PAD) to represent “a seamless shapefile of Local, State, Federal, NGO, and private lands 
across the 11 western states within the WECC boundary.” However, as the name implies, this database is 
designed to identify protected lands and not necessarily land ownership. It uses “land descriptions” rather 
than land ownership, which complicates an analysis of land status. For example, some areas are described 
as a “National Conservation Area” without identifying the underlying land owner. Therefore, SWCA used 
the Surface Management Agency dataset compiled by the BLM to further understand the composition of 
each project’s underlying land ownership.  

Because project sponsors did not record mitigation costs by specific geographic location, the allocation of 
costs to each project was estimated using the proportional composition of each line. To evaluate 
mitigation costs by land ownership, SWCA apportioned each project’s total mitigation costs by the 
proportional compositions of each land type. This resulted in an average mitigation cost per mile of 
$43,000 for federal land, $37,000 for private land, and $9,000 for state land. It also resulted in $60,000 
per mile for “other land,” which represents locations where no land ownership data existed in the dataset 
(a combination of lands in Canada and California). Although in some cases, averaging the total project 
costs is an appropriate way to discern certain characteristics, it is not a valid method of assigning 
mitigation costs to land ownership types. This is because of the large amount of undetermined “other 
land” included in the dataset and because of an inability to predict the actual location where mitigation 
costs were incurred. Therefore, insufficient data exist for the study to propose conclusions regarding the 
relationship between mitigation costs and the underlying land ownership. 
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4. FINAL RECOMMENDED MITIGATION COSTS ACCORDING TO 
ENVIRONMENTAL RISK CLASSIFICATION CATEGORIES 

As in the preceding sections, the following section describes observations regarding the cost data. It 
focuses on these costs relative to the study’s composition of risk classes and area types. It then explains 
the study’s approach to recommending mitigation costs to each EDTF risk class. It concludes by 
identifying gaps in the analysis and suggesting the suitability and limitations of assigning values to each 
of the EDTF risk classes.  

4.1. Mitigation Costs by Risk Classification Category 

In Section 2, the study projects’ respective compositions of risk class and area type were described as a 
whole and by project group. One important finding revealed that two area types in particular—“areas with 
irreplaceable natural or cultural resources” (Risk Class 3) and “areas with ecosystems or species that are 
at moderate risk” (Risk Class 2)—comprise over half of the total. Two others in risk class—“designated 
energy corridors” and “existing linear corridors”—make up another 20% of the total. Therefore, nearly 
three-quarters (72%) of all lands crossed by the study projects are represented within just four area types. 
Similarly, the percentage of risk classes represented in the study group was concentrated in Risk Classes 
1–3. Risk class 3 lands were 32% of the total, Risk Class 2 lands made up another 43%, and Risk Class 1 
lands composed 24%. Risk Class 4 lands were only 1%. Therefore, the relative percentage of risk classes 
correlates closely with the relative percentage of area types. This demonstrates that the EDTF system 
adequately accommodates locations with overlapping area types, and that resource-specific data that are 
important for mitigation costs are not grossly misrepresented when converting from area type to risk 
class. This also indicates that in the absence of locality data for each cost, estimating these costs at the 
risk class level rather than the area type level is likely adequate, especially when intended for use at the 
planning level. 

As mentioned previously, “localized mitigation costs” were estimated when collecting the cost data to 
reflect the approximate percentage of the line that incurred these costs. In several cases, however, project 
sponsors could not provide such an estimate. Because the cost data were not recorded by specific 
geographic location, a project’s mitigation costs were distributed based upon its composition of land 
types. Two approaches were developed to examine which layer of granularity was most appropriate for 
recommending costs by risk class. One method is based on the risk class level and the other method is 
based on the area type level.  

Risk Class Method: This approach sums each project’s total mitigation costs and distributes that value 
proportionally according to each project’s composition of risk classes. This assumes that the conversion 
from area type to risk class is adequate. 

Area Type Methods: This approach sums each project’s total mitigation costs and distributes that value 
proportionally according to each project’s composition of area types (Area Type Method A). This 
approach then performs the same analysis by removing the Risk Class 1 area types from the calculations 
(Area Type Method B). Neither includes calculations for CBI_PAD data. 

4.2. Risk Class Method 

As a whole, the average mitigation cost per mile and cost multiplier per risk class using the Risk Class 
Method ranged from about $19,000/mile to $90,000/mile, with a cost multiplier varying from 0.8% to 
2.3%.  
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Figure 15. Risk Class Method: Average mitigation cost per mile by risk class.  

 
Figure 16. Risk Class Method: Average mitigation cost multiplier by risk class.  
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By project group, the average mitigation cost per mile and cost multiplier per risk class ranged from under 
$10,000/mile to more than $250,000/mile, with a cost multiplier varying from 0.5% to 5.6%. These 
results are shown in Figures 17 and 18 below. These results indicate that the two highest costs were in the 
California project group for Risk Class 1 lands ($124,000/mile with a 2.2% cost multiplier) and Risk 
Class 3 lands ($256,000/mile with a 5.6% cost multiplier).  

Interestingly, as a whole and by project group, Risk Class 2 lands were less expensive than Risk Class 1 
lands, which is a result of several factors, including the method used to allocate these costs by the 
composition of the lines, many of which have been sited in designated corridors or existing transmission 
line rights-of-way. In addition, costs assigned to Risk Class 1 reflect mitigation costs that have occurred 
even within these preferred siting locations because even though a transmission line may be within a 
designated corridor, it is still required to comply with the Migratory Bird Treaty Act, Endangered Species 
Act, National Historic Preservation Act, and other similar protective regulations.  

 
Figure 17. Risk Class Method: Average mitigation cost per mile by risk class per 
project group. 
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Figure 18. Risk Class Method: Average mitigation cost multiplier by risk class 
per project group. 

4.3. Area Type Methods  

4.3.1. Area Type Method A  

This approach sums each project’s total mitigation costs and distributes that value proportionally 
according to each project’s composition of area types (Area Type Method A). The results indicate that 
most costs are concentrated in a suite of eight area types with multipliers greater than 0.10%, as shown in 
Figure 19. Of these, the combined multiplier for area types in Risk Classes 1, 2, and 3 is approximately 
0.8%, 0.7%, and 2.2%, respectively. Compared against the Risk Class Method, these values are almost 
the same as those depicted in Figure 16 (0.9%, 0.7%, and 2.2%), and they indicate that there is no 
particular advantage in using this approach over the Risk Class Method because the results are similar, 
especially when the intended use is at the planning level.  
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Figure 19.  Area Type Method A: Average mitigation cost multiplier by area type. Note 
that the names for each bar listed above reference the data layer as identified in 
Attachment D.  

4.3.2. Area Type Method B 
A modified version of this same analysis was performed by excluding Risk Class 1 area types. In this 
method, each project’s total mitigation costs were distributed proportionally to that project’s composition 
of area types in Risk Classes 2 and 3. Unlike the area types in Risk Class 1 lands, these area types 
generally depict resources that are more representative of conditions that could result in a project 
incurring mitigation costs.  

The results demonstrate that the majority of costs can be attributed to a smaller set of area types with 
multipliers greater than 0.10 %, as depicted in Figure 20 below. Of these, the combined multiplier for area 
types in Risk Classes 2 and 3 is 0.7% and 2.2%, respectively. Their relative proportion to the total, 
however, is the same as that represented using the Risk Class Method shown in Figure 16 (0.7% and 
2.2%). This again demonstrates that the Risk Class Method is a suitable approach on which to base 
mitigation cost recommendations at the planning level.  
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Figure 20. Area Type Method B: Average mitigation cost multiplier by area type. Note 
that the names for each bar listed above reference the data layer as identified in 
Attachment D. 

Another observation after conducting these analyses is worth mentioning. Some projects that incurred low 
mitigation costs (with a cost multiplier less than 1%) traversed sizeable segments of the same area types 
noted above. For example, one such project traversed more than 72 miles of the area type designated as 
“areas with ecosystems/species at moderate risk-landscape condition,” and 21 miles of the area type 
designated as “areas with irreplaceable natural/cultural resources–federal listed species.” The analysis 
thus far indicates that these two area types should be correlated to high mitigation costs, but that was not 
the case for this project or others like it. The primary characteristic of projects that crossed these same 
area types but had low mitigation costs is the fact that none underwent an EIS and/or EIR. This suggests 
that a project’s composition of area types is perhaps less significant than its regulatory context.  

4.4. Summary of Findings 

The findings demonstrate the following three distinguishing characteristics in the mitigation cost data: 
1. Mitigation costs are not uniform across the WECC region and are substantially higher in Project 

Group 2.  
2. Projects that undergo an EIS and/or an EIR have substantially greater mitigation costs.  
3. Mitigation costs for biological resources are far greater than those for other resources. 

They also suggest that Risk Class 1 lands are not devoid of mitigation costs and thereby risk. They 
simultaneously imply that Risk Class 3 lands have the most mitigation costs and thereby the most risk. 
The study findings also show that both rebuild and new-build projects are subject to incurring mitigation 
costs. Finally, the study results support the EDTF land classification system’s utility as a long-term 
transmission planning tool. 
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4.5. Recommended Mitigation Costs by Risk Classification Category 

A primary objective of this study is to recommend mitigation costs to each of the EDTF’s risk 
classification categories. The following recommendations are based on the study findings and come with 
the following caveats: 

• The risk classes are founded on a land classification system and dataset that are still under 
development. When the study was conducted, no area types existed for cultural and 
paleontological resources, and only limited Canadian data were available. 

• The study uses the EDTF system and dataset in a manner for which it was not necessarily 
designed. 

• The cost recommendations of the study are most appropriate at the planning level. Siting-level 
analysis will require additional considerations. 

• Except where precise data were provided, the mitigation costs included in the study are planning-
level estimates. Inflation and time value of money were not factored into the analysis. 

• The study only investigates a limited set of line-item mitigation costs. It does not represent the 
total amount of environmental project costs. 

• The study’s sample size is limited and includes outliers. 
• The regulatory context that drives many mitigation costs is not static nor is it effectively captured 

by the EDTF system. 
• This study is a snapshot in time that may not accurately portray future conditions. 

As shown in Figures 16 and 18 and documented in the preceding section, the Risk Class Method 
sufficiently represents the average mitigation costs at a planning level. Assuming that projects that 
undergo the regional transmission expansion planning process can be distinguished by WECC subregion, 
the recommended mitigation cost multipliers by risk class are as follows in Table 6. 
 

Table 6. Recommended Mitigation Cost Multiplier by Risk Classification Category per 
Project Group 

 Risk Class 1 Risk Class 2 Risk Class 3 Risk Class 4 

CA Project Group:  
average cost multiplier 

2.0% 1.0% 5.5% None 

Other Project Group 
(projects outside 
California):  
average cost multiplier 

0.5% 0.5% 1.0% None 

These values have been rounded to the nearest 0.5% at the direction of the EDTF. Values for Risk Class 4 
are not included because theoretically traversing Risk Class 4 lands is not a feasible outcome of using the 
long-term planning tool and would be almost entirely case-specific. In addition, the values for group 3 are 
of limited use given the lack of Canadian data within the EDTF data layer. Finally, the inter-relationship 
between these values reflects the overall composition of land types traversed by the study projects. For 
example, the fact that the costs for Risk Class 1 are higher than Risk Class 2 for projects in California is 
partially explained by the method used to allocate these costs by the composition of the lines, many of 
which have been sited in designated corridors or existing transmission line rights-of-way. In addition, 
costs assigned to Risk Class 1 also reflect the fact that mitigation costs should be expected even within 
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these preferred siting locations. In other words, siting a transmission line within a designated corridor 
does not obviate the need to comply with the Endangered Species Act or other similar protective 
regulations. A range around each of these values should be developed based upon each project’s relative 
exposure to other mitigation cost factors, such as regulatory context and presence of sensitive and 
protected biological resources. The range should also consider other sensitive resources that exhibit a high 
probability of occurrence. In terms of the appropriate granularity of these costs, the study results indicate 
that the risk class level is sufficient for a planning-level estimate as long as variation between WECC 
subregions is incorporated. More granular analysis should be conducted when a project proceeds to the 
siting phase.  

The following pages illustrate four examples of the potential application of these costs under two different 
scenarios: two examples that avoid Risk Class 3 lands and two that do not. (Note that the term risk class is 
synonymous with risk category.) The values for the line’s capital cost and mitigation cost multiplier are 
not associated with any values in this report, and are strictly presented hypothetically.  

 
Figure 21. Example of applied mitigation costs for a transmission line not avoiding Risk Class 3 lands. 
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Figure 22. Example of applied mitigation costs for a transmission line avoiding Risk Class 3 lands. 

 
Figure 23. Example of applied mitigation costs for a transmission line not avoiding Risk Class 3 lands. 
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Figure 24. Example of applied mitigation costs for a transmission line avoiding Risk Class 3 lands. 

4.6. Gaps in Existing Analysis 

The existing analysis contains gaps in three broad categories: the data, the land classification system, and 
the extent of mitigation costs included in the study.  

In terms of data, some mitigation costs included in the study (such as cultural resource data recovery) are 
derived from site-specific conditions, but the cost data were not captured in a way that tied them to a 
certain segment of the project. Therefore, the cost data have been attributed to risk classes by the 
estimation method described above. Also, the analysis is limited to the existing data that the EDTF has 
collected. At the time of this study, there was no dataset for cultural or paleontological resources, and 
there were limited data for Canada. When assembling its data layer, the EDTF evaluated each dataset for 
its usefulness in the regional transmission expansion planning process, which operates at a scale that 
precludes the determination of site-specific locations for many resources. This issue is compounded when 
original datasets are converted to the EDTF data layer (a weighted grid). For some datasets, this may 
present considerable margins of error when calculating key characteristics of a project, such as its location 
relative to designated energy corridors.  

The analysis does not resolve error introduced when existing data are converted to the EDTF data layer. 
This conversion converts vector data (geographic coordinate data composed of points and lines) to raster 
data (image data composed of pixels that can then be assigned a value). For example, the polygon for a 
designated energy corridor (derived from the original vector data) is shown in blue in Figure 23. It 
appears properly aligned with a transmission project’s centerline. When the data are converted and 
represented in raster format to assign the risk class value (0.5-km grid cells depicted in light beige), the 
polygon becomes skewed off of the actual alignment and thereby introduces a sizeable margin of error. 
This is necessary, however, because the raster format allows for raster calculation, including maximum 
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value and weighted sum analyses, on which the ETDF data layer depends. As a result, the 0.5-km 
resolution allows for faster processing times at the cost of less-accurate locations. This is especially 
relevant for the linear data that comprise Risk Class 1. 

The EDTF data also characterize land ownership using Conservation Biology Institute (CBI) land 
description data, which do not portray the underlying jurisdiction when attributed in the EDTF dataset. 
This information would help planners make basic yet highly beneficial assessments of conceptual 
projects, for example whether or not a project could be considered a major federal action and therefore 
likely to undergo an EIS and/or an EIR-level of analysis. Simply knowing the composition of a project’s 
risk classes does not allow for this preliminary assessment. Finally, some datasets, such as greater sage-
grouse preliminary priority habitats, are traversed by projects that were completed prior to 
implementation of protective mitigation measures that would have affected the mitigation costs included 
in the study.  
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Figure 25. Example of converting vector data to raster format. 
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Another pertinent gap in the existing analysis relates to how the EDTF system calculates risk. In 
particular, the exception provided to existing transmission rights-of-way and federally designated 
corridors (which supersedes all other risk classes) de-emphasizes the existing environmental data. This 
contradicts the programmatic nature of these corridors, which were typically designed at a high level with 
the intention that site-specific analysis would be performed to better understand the corridors’ sensitivity 
to development. The corridors themselves do not invalidate the protective regulatory context. Even if a 
project is located in a corridor, it still must comply with Section 106 of the National Historic Preservation 
Act and the Endangered Species Act. Therefore, a corridor without these conditions would, in fact, be of 
less environmental risk than one that had them. The application of the exception could be modified to take 
that potentiality into account. 

In terms of mitigation costs, the study concentrates on a handful of line-item mitigation costs. These 
capture only a portion of the overall environmental costs of a project. The list of measures included in 
Attachment A were not intended to include costs associated with avoidance and minimization, which 
WECC’s “capital-cost” modeling tool is assumed to capture. The study, therefore, does not factor in 
project costs associated with routing alternatives, specialized construction techniques, or the permitting 
phase—all of which may result in costs that are an order of magnitude greater than those represented in the 
study.  

4.7. Final Recommended Uses and Limitations on Use of Mitigation Data 

The most appropriate use of the mitigation data is in concert with the EDTF system during the regional 
transmission expansion planning process. In that context, the mitigation data would be useful in not only 
cost forecasting but also in determining potential schedule impacts and construction parameters. These 
data would also be useful as an early data point for recognizing dominant environmental constraints that 
would need further investigation at the siting level. If it so chooses, the EDTF could also use the 
mitigation data to help develop and inform a new process to predict the risk of an EIS and/or EIR. 

It is also important to note certain limitations for the use of the data. As mentioned previously, the 
mitigation costs data are not intended for use at the siting level. These data are also greatly influenced by 
a project’s regulatory context, which is continuously evolving. The study represents a moment in time 
amidst a changing regulatory context, as evident in recent federal policies. For example, as more projects 
are developed in greater sage-grouse habitat, the corresponding mitigation costs are likely to increase 
substantially beyond those represented in the cost data. Another case in point is IM No. 2013-142, which 
was issued by the BLM to all state directors on June 13, 2013. This interim policy and draft regional 
mitigation is intended to outline interim policy for taking a regional approach to mitigating project 
impacts on BLM-managed lands. It states the following: 

The BLM is issuing this manual section in draft format as interim policy. The intent is to 
begin implementation of the interim policy and then improve elements of the policy, as 
necessary, when finalizing it…. These lessons learned will inform any adjustments that the 
BLM might make in the final policy. (BLM 2013) 

The study has demonstrated that mitigation costs are not uniform across the WECC region. In some cases, 
they represent a marginal cost to project development. In other cases, especially projects in California that 
were subject to an EIR-level and/or an EIS-level of regulatory oversight, these same type of mitigation 
costs can commonly represent up to 10% or more of the overall development cost and add a layer of 
complexity that is certain to increase the construction costs and lengthen the project schedule. The EDTF 
system should accommodate differences between regions and regulatory contexts that are not adequately 
captured within a uniform set of four risk categories. 
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Another objective of this study was to capture costs that would not be accounted for in WECC’s capital 
cost tool, which is but one of several modeling tools that the EDTF is incorporating into its long-range 
planning studies. This tool is described in the report Capital Costs for Transmission and Substations 
provided to WECC (Black & Veatch 2012). The study’s rationale for some of the line item cost measures 
listed in Attachment A was to intentionally exclude costs that would be captured by the capital cost tool, 
such as increased costs associated with re-routes or other siting decisions to avoid sensitive resources. 
Project development costs, such as those related to the environmental permitting phase, are included as a 
portion of each project’s Allowance for Funds Used during Construction (AFUDC) and overhead costs, 
which are estimated to be between 5% and 10% of the total project cost. However, the mitigation cost 
data indicate that a number of projects may exceed those tolerances. Thirteen of the 29 study projects had 
multipliers of approximately 4% or more. Six projects had multipliers greater than 8%. The mitigation 
cost data would be useful as a distinct element of the WECC long-term planning tool that is relatively 
indicative of environmental risks. The mitigation costs data could be used to refine the capital cost tool by 
developing more synergy between the two when considering the full range of environmental constraints 
and the probable cost consequences.  

Finally, as the BLM and others continue to adapt their policies regarding mitigation, the data would be 
useful to inform perceptions regarding transmission line impacts. These data could be contributed to the 
BLM as lessons learned in the recent past regarding transmission line mitigation costs.  
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Environmental Mitigation Costs Considered for Analysis 

The costs identified in the tables below represent measures consistent with the Environmental Data Task 
Force’s (EDTF’s) definition of compensatory mitigation that will be used to complete the study. 

 

Table A-1. Biological Resources 

Mitigation Measure Included in Study (Yes or No)  

In-lieu fee  Yes. 

In-kind or approved out-of-kind replacement Yes. 

Compensation to fund studies, establish conservation easements, etc. Yes. 

Preconstruction plant salvage Yes. 

Presence/absence surveys for permitting No. Typically associated with permitting, which is 
captured in Black & Veatch 2012. 

Preconstruction clearance surveys, including migratory bird and species-
specific clearance surveys (including relocation off right-of-way) 

Yes. 

Preconstruction noxious weed surveys No. Typically associated with permitting which is 
captured in Black & Veatch 2012 

Noxious weed treatment No. 

Biological monitoring, including migratory bird and species-specific 
construction monitoring  

Yes.  

Revegetation and reclamation No. Captured in Black & Veatch 2012. 

Long-term monitoring/reporting for restoration/mitigation sites No. Potential costs not likely to be significant enough 
to affect planning-level estimate. 

Long-term noxious weed monitoring No. Potential costs not likely to be significant enough 
to affect planning-level estimate. 

Post-construction avian mortality monitoring  Yes. 

Completion reporting  No. 

Worker education awareness program development and training No. Potential costs not likely to be significant enough 
to affect planning-level estimate. 

Avian Power Line Interaction Committee (APLIC) measures (e.g., marker 
balls and anti-electrocution) 

No. Captured in Black & Veatch 2012. 

Isolation of sensitive resources / avoidance areas with fencing, signage, 
flagging, etc. 

No. Captured in Black & Veatch 2012. 

Spanning No. Captured in Black & Veatch 2012. 

Reroutes No. Captured in Black & Veatch 2012. 
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Table A-2. Cultural Resources 

Mitigation Measure Included in Study (Yes or No)  

Data recovery (e.g., excavation, treatment, etc.) Yes. 

Site documentation (e.g., for railroads, historic trails, canals, Government 
Land Office (GLO) features) 

Yes. 

Off-site mitigation (e.g., regional studies, interpretive signage, interest 
books, websites, brochures) 

Yes. 

Ethnographic study Yes. 

Preparation of treatment plan and/or discovery plan No. Typically associated with permitting, which is 
captured in Black & Veatch 2012. 

Tribal consultation No. Typically associated with permitting, which is 
captured in Black & Veatch 2012. 

National Register of Historic Places evaluation (site testing) Yes. 

Cultural resources construction monitoring  Yes. 

Tribal construction monitoring  Yes. 

Class I literature search No. Typically associated with permitting, which is 
captured in Black & Veatch 2012. 

Class III site inventory No. Typically associated with permitting, which is 
captured in Black & Veatch 2012. 

Fencing and exclusion after site discovery during construction No. Typically associated with permitting, which is 
captured in Black & Veatch 2012. 

Spanning No. Captured in Black & Veatch 2012. 

Re-routes No. Captured in Black & Veatch 2012. 

 

Table A-3. Paleontological Resources 

Mitigation Measure Included in Study (Yes or No)  

Treatment of paleontological discovery Yes. 

Preparation of mitigation and monitoring treatment plan No. Typically associated with permitting which is 
captured in Black & Veatch 2012. 

Off-site mitigation (e.g., regional studies, interpretive signage, interest 
books, websites, and brochures) 

Yes. 

Analysis of existing data No. 

Construction monitoring Yes. 

Pre-construction field survey (collection and non-collection) and report Yes. 

Fencing and exclusion after site discovery during construction No. Captured in Black & Veatch 2012 . 

Spanning No. Captured in Black & Veatch 2012. 

Reroutes No. Captured in Black & Veatch 2012. 
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Table A-4. Wetlands 

Mitigation Measure Included in Study (Yes or No)  

Creation of new wetland habitat Yes. 

Enhancement of existing wetland Yes. 

Mitigation banking Yes. 

Long-term monitoring and maintenance No. Captured by initial project funding and/or 
endowments. 

Cowardin classification and/or functional assessment (to inform 
replacement value) 

No. Typically associated with permitting and/or 
delineation. 

Compliance monitoring No. Generally done in tandem with other monitoring 
so difficult to isolate. 

Wetland matting No. Captured in Black & Veatch 2012. 

Jurisdictional delineation No. Typically associated with permitting, which is 
captured in Black & Veatch 2012. 
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Objective 

The Western Electricity Coordinating Council’s (WECC) Transmission Expansion Planning Policy 
Committee (TEPPC) and its Scenario Planning Steering Group (SPSG) are conducting planning activities 
as part of the Regional Transmission Expansion Planning (RTEP) process. SWCA Environmental 
Consultants (SWCA) is conducting an environmental mitigation cost study (referred to hereafter as “the 
study”) for WECC’s Environmental Data Task Force (EDTF). The study is intended to capture mitigation 
costs for a variety of projects throughout the Western Interconnection. The results will be used to inform 
WECC’s RTEP process.  

The EDTF was established in June 2010 by the SPSG to support the goals of the RTEP process, including 
evaluating various reliable solutions to minimize the overall long‐term impacts of transmission on the 
environment. Specifically, the EDTF is tasked with investigating and developing recommendations for 
methodologies to incorporate environmental and cultural data into the transmission planning process. 

The objective of speaking with project developers is to substantiate whether or not SWCA’s mitigation 
cost estimates for each project are accurate at a planning level (within 25%–50% accuracy). These 
estimates have been generated after evaluating publicly available data regarding the project and using our 
best professional judgment to estimate the potential mitigation requirements, types, and costs. Because 
this is a planning exercise, we are using ranges of costs and a set of assumptions. Four resource categories 
are being considered:  

• Biological resources 
• Cultural resources 
• Paleontological resources 
• Wetlands 

Confidentiality 

SWCA will not disclose the specific findings for any project. SWCA will only disclose the project name, 
project sponsor, and confirmation that the project sponsor provided input. 

Costs to Consider 

The tables below specify which costs are NOT included as well as which are included. These costs were 
determined by WECC in coordination with SWCA. Pages 4–5 list specific measures included and 
excluded from the study. However, we are also interested in other costs that may not be listed as long as 
they were incurred after the project received the appropriate jurisdictional approval. In general, costs 
associated with the development and/or permitting phases are not included in the study. 
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Developer Questionnaire  

Interviewer: Date: 

Project:  

Interviewee name, title, and company:  

Contact information: 

Other: 

 

Overview  
SWCA is conducting a study for the Western Electricity Coordinating Council (WECC) to analyze the environmental mitigation 
costs of transmission projects. We would like to include this project in the study because it is a good representation of recent 
transmission development. The overall intent is not to be exact but rather to derive values for mitigation expenditures that can be 
used at the planning level and potentially included in WECC’s long-term planning process. 
Thus far, we have looked at publicly available data to evaluate the project’s resource impacts, and, using our professional 
judgment, determined whether mitigation was required. If so, a planning-level estimate of the potential range of costs was 
provided. By “planning-level estimate,” we mean an estimate within a 25%–50% accuracy range. Projects analyzed beyond the 
planning level will require a more thorough analysis to accurately forecast project-specific environmental risks. 
We are looking at mitigation costs for four resources: biological resources, cultural resources, paleontological resources, and 
wetlands. The costs we are considering are listed on pages 4–5. 

Confidentiality 
SWCA will not disclose the specific findings for any project. SWCA will disclose only the project name, project sponsor, and 
confirmation that the project sponsor provided input. 

 

Question 1:  
What is the status of the project (complete or under construction)? 
 
When was it completed or when do you anticipate it will be complete?  
 

Question 2:  
How long (in miles) is the project? What is the average right-of-way width? 
 

Question 3:  
What was the approximate total cost of the project? 
 
Were there project components other than the transmission line itself that added cost (e.g., substation)? If so, what is the cost 
breakdown of the transmission line? 
 

Question 4:  
In terms of environmental risks, do you generally maintain a risk register that includes environmental mitigation costs? 
 
If yes, what lead measures do you focus on? 
 
How accurate have you been? 
 
What measures are you able to influence? 
 

Question 5:  
Our evaluation of the data indicates that the project affected resources (fill in from above for biological resources, cultural 
resources, paleontological resources, and wetlands) and most likely (did/did not) require mitigation costs that could be included in 
our study.  
 
We assumed that the following costs would have been required [fill in from above]: 
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Are our values “in the ballpark” for a planning-level estimate?  
 
Can you provide more detail? 
 
Were there other costs you incurred for other resource mitigation, such as visual or soils? 
 
For projects that have yet to be completed, do you anticipate incurring any additional mitigation costs identified in Attachment A? 
 

Question 6:  
Do you typically split out environmental costs in your project accounting?  
 
If so, what category are those costs assigned—e.g., project development, permitting, capital costs, Allowance for Funds Used 
During Construction (AFUDC), etc.? 
 
For projects that have yet to be completed, is it possible to capture the mitigation costs identified on pages 4–5? 
 
If you incur any long-term mitigation costs, such as off-site mitigation, how are operation and maintenance costs for that mitigation 
measure allocated? 
 

Question 7:  
Do you have a general idea of the geographic extent of where these mitigation costs were incurred—e.g., across 50% of the 
project, less than 5% of the project, etc.?  
 

Question 8:  
Are there any other data sources, such as agreements or memoranda that you can provide to help us further understand the 
costs? These will remain strictly confidential. 
 

Question 9:  
Given your experience, would the costs you incurred influence future siting decisions? 
 
Question 10:  
Can you provide us with a GIS shapefile of the final project alignment? If SWCA prepares a digitized map, will you review it for 
accuracy? 
 

Do you have any questions? 
 

We would like to acknowledge your input in the report by simply inserting a column in our project table titled “Sponsor input 
received (yes/no)”. No individuals would be named. Is that acceptable? 
 

Please note any other pertinent information. 
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PROJECT ORGANIZATION MEMORANDUM 10/14/2013 
The following memorandum depicts the outcome of organizing the study projects in 3 different groupings 
as discussed at the EDTF meeting in Davis, California on October 7 and 8, 2013. The intent behind the 
project groupings is to: 

• Reveal similarities in the data 
• Protect confidential information 
• Account for differences within the WECC region 

The original grouping (Scenario A) included in the report was as follows: 
 

Scenario A: Study Project Groups 

 States Number of Projects 

Project Group 1 Arizona, Colorado, Idaho, New Mexico, 
Oregon, Utah, Wyoming  

14 

Project Group 2 California, Nevada, Washington 13 

Project Group 3 Alberta, British Columbia, Montana 2 

 
Two additional scenarios have been prepared. They are: 
 
California projects in one group and all other projects in a second group (Scenario B): 
 

Scenario B: Study Project Groups 

 States Number of Projects 

Project Group CA California 7* 

Project Group 
Other 

Arizona, Colorado, Idaho, New Mexico, 
Oregon, Utah, Wyoming, Nevada, 
Washington, Alberta, British Columbia, 
Montana 

22 

*Please note that the Eldorado Ivanpah Transmission project that is located in both California and Nevada 
has been included with Project Group CA.  

 
Five groups of projects organized geographically as (Scenario C): 
 

Scenario C: Study Project Groups 

 States Number of Projects 

Project Group NW Washington, Oregon 7 

Project Group CA California   7* 

Project Group SW Arizona, Nevada 3 

Project Group IM Colorado, Idaho, Utah, Wyoming 10 

Project Group MT Alberta, British Columbia, Montana 2 

*Please note that the Eldorado Ivanpah Transmission project that is located in both California and Nevada 
has been included with Project Group CA.  
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SUM OF MILEAGE BY RISK CLASS 

 
Figure D-1. All projects. 

 
Planning 
Group RC 1 RC 2 RC 3 RC 4 

Group 1 286 537 379 2 

Group 2 209 360 417 17 

Group 3 130 201 11 9 

Figure D-2. Scenario A – sum of mileage per risk class. 
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Figure D-3. Scenario B. 

 

 
Figure D-2. Scenario C. 
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AVERAGE COST METRICS PER MILE  

 
Figure D-3. Scenario A. 

 

 
Figure D-4. Scenario A. 
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Figure D-5. Scenario B. 

 

 
Figure D-6. Scenario B. 



 
 
 

 

Environmental Mitigation Costs Study – Final Report  
 

D-6  November 8, 2013 

 
Figure D-7. Scenario C. 

 

 
Figure D-8. Scenario C. 
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AVERAGE MITIGATION COST MULTIPLIER PER RISK CLASS  

 
Figure D-9. All projects. 

 

 
Figure D-10. Scenario A. 
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Figure D-11. Scenario B. 

 

 
Figure D-12. Scenario C. 
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AVERAGE COST EIS/EIR VS OTHER  
The following graphs depict the three different scenarios comparing projects that were permitted through 
preparation of an EIS and/or EIR compared to other projects that did not go through that level of 
permitting. 

 
Figure D-13. All projects. 

 

 
Figure D-14. Scenario A. 
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Figure D-15. Scenario B. 

 

 
Figure D-16. Scenario C. 

  



 
 
 

 

Environmental Mitigation Costs Study – Final Report  
 

D-11  November 8, 2013 

AVERAGE COST PER REGULATORY MEASURE 
 

 
Figure D-17. Scenario A. 

 

 
Figure D-18. Scenario B. 
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Figure D-19. Scenario C. 
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AVERAGE COST PER RESOURCE  

 
Figure D-20. All projects. 

 

 
Figure D-21. Scenario A. 
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Figure D-22. Scenario B. 

 

 
Figure D-23. Scenario C. 
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