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May 2, 2011 

Solar Energy Draft PEIS 
Argonne National Laboratory 
9700 S. Cass Avenue – EVS/240 
Argonne, Illinois 60439 
 
 

Re: Comments on Draft PEIS 
 
The following comments are submitted on behalf of BNSF Railway Company ("BNSF").  BNSF 
appreciates the opportunity to comment on the Draft PEIS.   
 
1. Overview 

 
BNSF is one of two Class 1 railroads operating in the Southwestern United States.  BNSF 
appreciates the opportunity, as a part of the Bureau of Land Management (“BLM”) and 
Department of Energy’s (“DOE)” review process relating to the Draft Programmatic 
Environmental Impact Statement for Solar Energy Development in Six Southwestern States (the 
Draft “PEIS”), to provide comments to develop an agency-specific program to facilitate 
responsible utility-scale solar energy development in western states.   
 
BNSF provides long-haul freight service throughout the U.S. over a 32,000-mile route.  Its 
double-track transcontinental mainline, traversed by as many as 80 trains per day, carries 
interstate commerce from the Ports of Los Angeles and Long Beach to U.S. Midwestern, 
Southwestern and Eastern markets.  The BNSF mainline is adjacent to BLM lands in California, 
Arizona and New Mexico which are proposed to be made available for application for solar 
development under the Preferred Solar Energy Development Program Alternative (“Preferred 
Alternative”) evaluated in the Draft PEIS.  In addition, the BNSF mainline is situated within or 
in close proximity to a number of Solar Energy Zones ("SEZ") being evaluated in the SEZ 
Alternative of the Draft PEIS. 1   
 
BNSF disagrees with the summary conclusion that “utility scale solar energy projects are 
expected to have an insignificant impact on railroad operations.”  [PEIS at 5-253.]  In addition to 
                                                           
1 The BNSF mainline runs directly through the center of the Pisgah SEZ.  [PEIS at 9.3-1.]   The 
BNSF mainline connects to the ARZC railroad through an interchange with the ARZC railroad, 
which is within the Iron Mountain SEZ [PEIS at 9.2-299] and Riverside East SEZ [PEIS at 9.4-
365].  The BNSF mainline (as well as the Union Pacific mainline) run within 1-5 miles of the 
border of the Afton SEZ.  [PEIS at 12.1-1; Figure 12.1.1.1-1.]    



 

 

an “increased risk of collision between a train and a vehicle ... most notably from drivers trying 
to beat a train because of frustration with site-related traffic congestion,” [PEIS at 5-254.] there 
are other significant impacts to rail operations which have been testified to in the siting of a 
utility-scale solar energy project, the Calico Solar Project, in San Bernardino, California.   
 
These impacts include glare and glint impacts from solar technology which would have adverse 
impacts, including health impacts, on rail employees, agents or contractors, and operations, 
including a train crew’s ability to accurately see and respond to signals.  Associated glint and 
glare from solar technologies could interfere with the ability of train crews to obtain and 
maintain this visual contact.  If visual contact is broken, under GCOR Section 9.4 the engineer 
must immediately stop the train.  This often requires an emergency application of the brakes, 
risking derailment of the train, collision with another train, and other catastrophic events.  When 
a train has been stopped through emergency application of the brakes, GCOR Section 6.23 
requires the engineer to inspect all cars, units, equipment and track pursuant to  BNSF special 
instructions and rules.  This can cause significant delays to rail operations with ramifications 
reaching from the Ports of Los Angeles and Long Beach to Chicago and beyond.  Thus, glint and 
glare are critical safety and operational issues.  We attach as Exhibit A the prepared direct 
testimony of Joseph Schnell, a BNSF employee, Exhibit B the prepared direct testimony of 
Dennis Skeels, a BNSF employee, and Exhibit C the prepared direct testimony of Dr. David 
Krauss and Dr. Genevieve Heckman, experts in the field of neuroscience, all of whom provided 
testimony regarding the Calico Solar facility’s potential impact on BNSF rail operations from 
glare and glint.  Dr. Krauss identified the need for a site-specific glare and glint study to identify 
site-specific mitigation measures on the footprint of the solar project.  Given the discussion in 
Chapter 5 with respect to the reflective surfaces of all solar technology, absent the site-specific 
modeling described below, BNSF requests BLM and DOE require a buffer zone of two miles on 
both sides of all rail lines and explicitly provide that no exception to the buffer be granted 
without the modeling having confirmed that no adverse impacts, including health impacts, to rail 
employees, operations, and right of way would result, and that any mitigation measures be 
imposed on the footprint of the proposed project. 
 
In addition to the glare and glint impacts from the solar technology, placement of a transmission 
line in the vicinity of a rail line may result in interference with signals, equipment malfunction, 
and rail employees being shocked, even fatally.  See Exhibit A and Exhibit B, prepared direct 
testimony of Joseph Schnell and Dennis Skeels in the Calico Solar proceeding.  Mitigation 
measures for adverse induction impacts include requiring transmission lines to be set back 300 
feet from the edge of the railroad right-of-way and requiring any crossing of the transmission 
line over the rail line to be at a 90-degree angle. These impacts should be discussed in at least 
sections 5.13.1.5 on page 5-208 and 5.19.1.1 Transportation Siting on page 5-253.   
 
The impacts from stormwater runoff and sediment transport can have significant adverse impacts 
on nearby rail rights-of-way.  BNSF concurs with the discussion in the PEIS on pages 5-19 
through 5-26 regarding utility-scale solar projects’ potential impacts on the Geologic Setting and 
Soil Resources.  We attach as Exhibits D and E, respectively, the prepared direct testimony of 
Thomas Schmidt and David Miller, BNSF employees, and as Exhibits F and G, respectively, the 
prepared direct testimony of Steve Metro and Doug Hamilton, experts in the field of hydrology, 
all of whom testified to the significant stormwater runoff and sediment transport impacts onto, 



 

 

across and off the Calico Solar Project onto the BNSF right-of-way absent the installation of 
proper mitigation measures.  It is imperative that the proper studies be performed to evaluate 
potential adverse impacts and to identify appropriate project elements or mitigation measures to 
address those impacts.  In some instances geologic factors should be used to exclude portions of 
BLM and private lands from solar development.  In all cases, these site-specific studies need to 
be prepared early enough in the application process to inform responsible and commenting 
agencies, stakeholders and interested parties prior to the performance of environmental reviews 
and the submission of comments. 
 
BNSF concurs with the PEIS’s conclusions in 5.7.1.4 regarding the range of impacts involved in 
the decommissioning/reclamation of a utility-scale solar facility and requests BLM and DOE to 
require a thorough analysis of each of the elements of decommissioning and reclamation and 
their associated costs.  Once the true cost is established, BLM and DOE should create a financial 
mechanism by which the availability of decommissioning/reclamation funds can be ensured 
throughout the life of the project.  Otherwise, adjacent landowners such as the railroad may be 
severely adversely impacted by ill-maintained or abandoned utility-scaled facilities the size of 
small cities. 
 
Water usage and depletion of groundwater by solar facilities can result in the undermining of rail 
infrastructure.  The effects of subsidence can cause a need for increased maintenance and 
increase derailments. See Exhibit D, prepared direct testimony of Thomas Schmidt in the Calico 
Solar proceeding. 
 
A major area of concern for the railroads, as will be more fully discussed below, is ensuring that 
the project proponent provide access to all portions of its facility using existing public crossings 
of any nearby rail lines.  There is an ongoing effort by railroads, in conformance with federal and 
state policies, to eliminate private crossings thereby reducing their related hazards and risks.  The 
PEIS and subsequent site-specific environmental analyses should incorporate this requirement 
into their analysis of transportation impacts. 
 
Given the critical importance of rail infrastructure to the movement of goods, emergency access 
to all rail right-of-way needs to be preserved in the granting of any right-of-way for a solar 
development project. We attach as Exhibit H the prepared direct testimony of Edward Phillips, a 
BNSF employee, who testified to the need for emergency access to the rail line in the Calico 
Solar proceeding.  
 
Clearly there are further analyses that need to be performed, with respect to the impact of utility-
scale solar energy facilities, on rail operations than have currently been performed in the PEIS.  
We request BLM and DOE to address these concerns prior to the preparation of the FEIS. 
 
2. Comments on Cooperating Agencies 
 
The PEIS identifies a list of cooperating agencies for the preparation of the PEIS.  [PEIS at1-19-
20.]  BNSF requests that BLM and DOE also consult with the Federal Railroad Administration 
(FRA) as to those aspects of the proposed actions and alternatives which could impact rail 
employees and operations under the Preferred Alternative or SEZ Alternative.  In addition, 



 

 

BNSF requests the list of laws, ordinances, regulations and standards (LORS) applicable to the 
proposed Solar Development Program Alternative and SEZ Alternative set forth in Appendix H 
be augmented with a Table H-16 to include applicable LORS relating to rail, including the 
Supremacy Clause, U.S.C.A. Const. Art. VI, cl. 2, the Commerce Clause, U.S.C.A. Const. Art. 1, 
§8, cl. 2, the Federal Railroad Safety Act of 1970, 49 U.S.C. §§20101-20144; 21301-21304 
("FRSA"); the Rail Safety Improvement Act of 2008, Public Law 110-432 ("RSIA"); the 
Interstate Commerce Commission Termination Act of 1995, 49 U.S.C. §§10101, et seq. 
("ICCTA"), and the BNSF General Code of Operating Rules (“GCOR”), BNSF’s federally-
regulated operating procedures. 2   
 
3. Comments on BLM Planning Criteria 
 
BNSF requests BLM to add the coordination with rail lines “in the PEIS and plan amendment 
process to strive for consistency with existing plans and policies...” [PEIS at 1-15, seventh bullet 
point.]  BNSF also requests BLM add a planning criteria to address the needs of transportation 
infrastructure and operations, such as highways and railroad rights-of-way, adjacent to or within 
the areas affected by the Preferred Alternative or SEZ Alternative.  [PEIS at 1-15.]  More 
specifically, we request a criterion that “the BLM will protect pre-FLPMA rights-of-way, 
including rail rights-of-way, from the impacts of solar projects.” 
 
4. Further Comments on Project Impacts 

 
Given the critical importance of this transcontinental rail corridor, it is essential that safety along 
BNSF’s mainline be maintained.  Accordingly, BNSF has significant concerns that the 
construction and operation of any solar energy project not adversely impact BNSF operations or 
otherwise impose unacceptable safety risks to BNSF personnel and operations.  While BNSF 
appreciates that "site-specific and species-specific issues [will] be addressed during individual 
project reviews," there are several issues that can and should be identified on a programmatic 
level.  [PEIS at ES-5.]  BNSF’s comments are focused on the Draft PEIS objective of 
“identif[ying] relevant design features (i.e., mitigation requirements) applicable to solar energy 
development in general.”  [PEIS at ES-5.] 
 

                                                           
2 Railroads are required to file their operating rules and any amendments thereto with the FRA.  
The operating rules are intended to ensure safety in railroad operations (GCOR Section 1.1), and 
railroads are required to periodically monitor compliance with their operating rules.  49 C.F.R. 
217.9.  Railroads must periodically instruct their employees on the meaning and application of 
the operating rules (49 C.F.R. Part 217.11), and must have a program to monitor the conduct of 
their certified locomotive engineers and their compliance with “provisions of the railroad’s 
operating rules that require response to signals that display less than a ‘clear’ aspect...” 49 C.F.R. 
Part 240.303(d)(1)(i).  A railroad is required to revoke the certificate of an engineer who fails to 
meet the qualification requirements of Part 240, which may be established by an engineer’s 
failure to control a train in accordance with a signal.  49 C.F.R. Part 240.307.  A railroad's failure 
to comply with the provisions of these regulations may subject the railroad to civil penalties. 

 



 

 

BNSF operates in 28 states in the midwestern and western United States and Canada.  It is the 
product of hundreds of predecessor companies that were merged or acquired over the past 150 
years to form a unified interstate system.  It is the second largest railroad in North America, and 
has a large freight rail presence in California, Arizona, and New Mexico.  Railroads provide the 
most efficient, environmentally protective, and safest form of overland freight transportation in 
the United States, and it is the policy of the Federal Government to promote freight rail 
transportation. 
 
As noted in the PEIS, “the BLM currently evaluates solar energy ROW [right-of-way] 
applications on a project-specific basis, a process that involves assessment in accordance with 
the requirements of NEPA, Title V of the Federal Land Policy Management Act of 1976 
(FLPMA), the Endangered Species Act (ESA), the National Historic Preservation Act (NHPA), 
and other applicable statutes and regulations.”  As of February 2010, BLM  was in the process of 
reviewing 127 applications for FLPMA ROW authorizations for solar facilities to be located on 
BLM-administered lands.  [PEIS at ES-1.]  While recognizing the potential benefits of a 
programmatic approach to the evaluation of the impacts of solar energy projects, it is BNSF’s 
position that the Preferred Alternative is overly broad with respect to the BLM lands which it 
would make available for application for solar energy development. The approach taken in the 
SEZ Alternative is preferable in that it strictly limits the areas for solar energy project 
development to those areas identified by BLM as best-suited for large scale power generation.  
Nonetheless, it is BNSF’s position that the SEZ Alternative is also overly broad.  In this early 
stage of the development of solar energy, it is possible that many impacts of such projects are as 
yet unstudied or unknown.  Adoption of the Preferred Alternative would lessen the requirements 
for environmental review for nearly 22 million acres of BLM lands.  As such, it could result in 
the approval of solar projects in areas where such development would result in adverse impacts, 
including health impacts, from glare and glint on BNSF’s employees, agents or contractors and 
operations, including a train crew’s ability to accurately see and respond to signals.. The SEZ 
Alternative is more conservative, facilitating development of utility scale solar energy projects 
on 677,400 acres of BLM managed lands. However, the SEZs have been established directly 
adjacent to BNSF and other rail lines throughout much of the six-state area, and BNSF is 
concerned that the development of such projects adjacent to its rail lines would result in 
significant adverse impacts, including health impacts, to BNSF’s employees and contractors, and 
critical rail operations. As discussed, BNSF requests BLM and DOE exclude from the Preferred 
Alternative and the SEZ Alternative all lands, public or private, within two miles of a rail right-
of-way in their siting of utility-scale solar facilities. 
 
BNSF's mainline is within BNSF's right-of-way ("ROW"), which is a pre-FLPMA right-of-way.  
A right-of-way issued by the Secretary of the Interior under FLPMA must contain terms and 
conditions that "protect Federal . . . economic interests . . . [and] protect the other lawful users of 
the lands adjacent to or traversed by such a right-of-way."  [43 U.S.C. §1765(b).]  A right-of-way 
granted pursuant to FLPMA must be compatible with an adjacent pre-FLPMA right-of-way.  
FLPMA does not grant the Secretary of the Interior the right to terminate, restrict, or impede the 
rights of the holder of a pre-FLPMA right-of-way.  [43 U.S.C. §1769.]   
 
As a major transcontinental transportation corridor responsible for the shipment of a significant 
portion of the goods to and from the west coast, the federal government has an important 



 

 

economic interest in ensuring that rail traffic is not interrupted.  FPLMA makes it clear that it 
does not grant the Secretary the right to terminate a right-of-way that was issued before the 
FLPMA – such as the BNSF ROW.  43 U.S.C. §1769(a).  Nor can the Federal government take 
any action to restrict or impede the rights of a holder of a pre-FLPMA right-of-way.3  See, e.g., 
City and County of Denver, by and Through Bd. Of Water Comm'rs v. Bergland, 695 F.2d 465 
10th Cir. 1082) (US Forest Service cannot impede City's planned water project inasmuch as it is 
an authorized use of a pre-FLPMA right-of-way through national forest lands).   
 

A. Hydrology 
 

The Draft PEIS notes that BLM “Staff was asked to identify areas that were near existing 
transmission or designated corridors, near existing roads, generally had a slope of 1 to 2% or 
less, and were a minimum of 2,500 acres (10.1km2).”  [PEIS at ES-7.]  Because BNSF’s 
mainline traverses and its ROW is within or immediately adjacent to utility corridors and 
transmission lines, BLM Staff has been asked to identify potential SEZ’s that are in close 
proximity to BNSF’s mainline and ROW.  BNSF’s mainline has, in many areas, been in place 
for over a hundred years.  The BNSF mainline has countless bridges, trestles, culverts and other 
features designed to protect it from normal and sudden hydrologic runoff over and within the 
topography within which BNSF’s mainline is situated.  While the Draft PEIS asks BLM Staff to 
identify potential SEZ’s with a slope of 1 – 2% or less, there are a number of proposed SEZ’s 
that have slopes in excess of 1 – 2%.4 
 
A natural consequence of any solar development project is a change, both temporarily during 
construction and permanently throughout the life of the project, to the respective hydrology 
associated with the project site.  Accordingly, it is critical that appropriate, site-specific 
hydrological studies5 be conducted well in advance of the emplacement of the respective 
technology.  BNSF’s experience with the Calico Solar Project has made it abundantly clear that 
these studies will establish the locations of any hydrological features – such as but not limited to 
                                                           
3 FLPMA and NEPA require that lands adjacent to the proposed Project right-of-way be 
protected.  Such protection cannot be accomplished without “full and fair discussion of 
significant environmental impacts” (40 C.F.R. 1502.1) and a discussion of the “means to 
mitigate adverse environmental impacts” (Id.) as required by NEPA, 42 U.S.C. 4321 et seq.).   
4 For example, the Draft PEIS refers to “[s]ix fast-track projects” in California, to include the 
Calico Solar Project.  The Calico Solar Project is within the proposed Pisgah SEZ.  The Calico 
Solar Project has a slope that ranges from 3 - 6%.  [See Staff Assessment and Draft 
Environmental Impact Statement, Calico Solar Project, (08-AFC-13), dated March 30, 2010, at 
B.2-52.] 
5 Typical hydrology studies include a Drainage Erosion and Sedimentation Control Plan 
(“DESCP”), a Storm Water Damage Monitoring and Response Plan, a Decommissioning Plan, a 
Groundwater Level Monitoring and Reporting Plan, Storm Water/Flood Control Protection 
Design Plans (ensuring protection from 100-year, 24-hour storms), and a Storm Water Pollution 
Prevention Plan (“SWPPP”).  See table 5.1-1 Mitigation Plans to Minimize Environmental 
Impacts of Utility-Scale Solar Energy Facilities.  [PEIS at 5-3.] 

 



 

 

retention basins, detentions basins, debris basins and floodwater channels – that are necessary to 
protect not only the project itself but adjacent properties such as the BNSF mainline and ROW.  
BNSF strongly encourages BLM and DOE to incorporate standard mitigation measures within 
the Draft PEIS that require such hydrology studies to ensure that the BNSF mainline and ROW 
and other adjacent landowners are protected from the impact of future solar development 
projects. 
 

B. Glint and Glare 
 

Solar development projects employ a variety of technologies, to include parabolic mirrors and 
photovoltaic panels.  These technologies have associated glint and glare which can have a direct 
negative impact on adjacent properties.6  In addition to visual impact, some technologies – such 
as but not limited to SunCatchers and other parabolic mirror technologies – have known adverse 
health impacts to humans.7   
 
BNSF’s specific concerns relate to the health and safety of its train crews on its mainline 
travelling through the BNSF ROW.  In addition to potential adverse health impacts to its train 
crews, BNSF is concerned that glare and glint from solar technologies could adversely impact its 
train crews ability to observe and respond to train signals.  Both Federal Railway Administration 
(“FRA”) regulations and the GCOR require BNSF to maintain visual contact with signals.   
 
Accordingly, BNSF requests that BLM incorporate standard mitigation measures within the 
Draft PEIS to address these glare and glint impacts.  BNSF suggests that at a minimum a buffer 
of at least two miles be created on either side of a rail right-of-way and any solar development 
project.  In any case where an alternative to the establishment of a buffer is requested by a 
project proponent, BLM should require that site-specific, technology-specific glare and glint 
modeling be conducted, taking into account the terrain, the height and orientation of the rail line, 
the effect of the geometry of the track, the changes in elevation, the direction of travel, and the 
time of day and year on the magnitude and pattern of glare, among other factors.  Such modeling 
should be taken into account prior to the finalization of site plans for the proposed solar 
development project.  Affected railroads should be provided the opportunity to participate in 
such studies or offer rail-specific data and information on the project and its potential adverse 
impacts, including health impacts.  Attached as Exhibit A hereto is a proposed Scope of Work 
for such a glare and glint study, which BNSF has proposed in connection with the Calico Solar 
                                                           
6 For example, the Calico Solar Final Environmental Impact Statement (“FEIS”) issued by the 
BLM on August 6, 2010, found that a project may have an adverse impact if, among other things 
it would alter rail traffic or conflict with existing policies, plans, or programs.  [FEIS 4-319 – 4-
320.]  The FEIS acknowledges the visual impacts to rail where it states:  “From [the BNSF 
Railroad], the Proposed Action would create a strong degree of contrast.  The magnitude of 
change from this viewpoint would be very high, and the Proposed Action would dominate the 
landscape.”  [FEIS 4-345.]  The FEIS, however, does not address the potential for glint and glare 
to adversely affect the safety of rail operations and personnel on BNSF property adjacent to the 
proposed right-of-way for the Project.  See also PEIS Section 5.12.2 at p. 5-175 through 5-191.] 
7 For example, studies have shown that, at a minimum, the offset for the employment of 
SunCatchers should be at least 223 feet to avoid adverse impact to human observers.   



 

 

Project in San Bernardino County, California.  BNSF believes this level of analysis of glare and 
glint impacts is critical to ensure that the BNSF employees, operations, mainline and ROW, and 
other adjacent landowners, are protected from the impact of future solar development projects. 
 

C. Access Issues 
 

 Because of the unique nature of the pre-FLPMA ROW granted to BNSF for its mainline 
and rail operations, any crossing of the BNSF mainline, either at-grade or through a grade-
separated crossing, has potential adverse impacts to the safety of BNSF train crews and to BSNF 
rail operations.  Accordingly, BLM should explicitly exclude any access on, over, across or 
under any railroad right-of-way as part of a proposed solar energy project. Before any proposed 
solar development project is considered that envisions access onto or across the BNSF or other 
rail right-of-way, the proponent of the proposed solar development project should be required to 
coordinate directly with BNSF or other railroad and conduct all appropriate and necessary 
studies, to include hydrology and glint and glare studies, to ensure that any such crossing can be 
accomplished in a safe manner and without adversely impacting rail operations.  Only after any 
access issues have been resolved at the discretion of the affected railroad should BLM consider 
the application.   
 
5. Comments on Appendices 
 
Appendix C.  BNSF objects to BLM Land Use Pan Amendments under BLM Action 
Alternatives of the PEIS absent conditions such as affected areas exclude land within two miles 
of either side of any rail right-of-way, and the studies and mitigation measures identified above 
be implemented. 
 
Appendix H.  Please see comment above. 
 
6. Conclusion 
 
BNSF continues to support the need for site-specific plans as contemplated by the PEIS.  “Many 
of the potential mitigation measures indicate the need for project-specific plans (see Table 5.1-1). 
The content of these plans will depend on specific project requirements and locations, and their 
applicability and effectiveness also needs to be evaluated at the project specific level. The 
authorizing agency or agencies (e.g., BLM, DOE, or state agencies) would need to determine the 
adequacy of such plans for specific projects. [PEIS 5-2] 
 
For all the foregoing reasons, BNSF respectfully requests that the BLM supplement the Draft 
PEIS to include a general requirement that in connection with consideration of any solar 
development project, BLM make a finding that the particular technology proposed in that 
particular location will not result in adverse impacts, including health impacts, from glint and 
glare on rail employees, agents or contractors and operations, including a train crew’s ability to 
accurately see and respond to signals.  In addition, BNSF requests that the BLM include in the 
Draft PEIS the requirement that a solar project applicant: (1) perform comprehensive hydrology 
studies to determine project impacts on any rail line in the vicinity of the proposed project and 
implement appropriate mitigation measures on the project site; (2) perform a site-specific, and 



 

 

technology-specific glare and glint study to include modeling; (3) a subsidence monitoring plan 
and mitigation measures; (4) a thorough decommissioning/reclamation study and establish 
funding for the life of the project; (5) maintain emergency access for rail operations on the rail 
right-of-way; and (6) to the extent an applicant anticipates requiring access rights across, on, 
over or under a railroad right-of-way, secure such access rights directly with the applicable rail 
operator prior to submittal of an application for the solar development project. 
 
Respectfully submitted, 
 
      /s/        
 
Cynthia L. Burch 
On Behalf of BNSF Railway 
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Exhibit G 



1 
 

TESTIMONY OF DOUGLAS HAMILTON, P.E., D.WRE 

PROPOSED CALICO SOLAR PROJECT, SAN BERNARDINO COUNTY, CALIFORNIA 

 

Q.1  What is your name, occupation, and experience? 

A.1  I, Douglas Hamilton, am a registered civil engineer in 

the State of California (License No. 42210). I am a 

Principal Engineer at Exponent, Inc. My area of 

specialization is water resources including flood hazards 

in arid regions including the sometimes ultra-hazardous 

processes such as high velocity water flow, uncertain flow 

paths, erosion, sediment deposition, transport of debris, 

and perilous impact forces. I have extensive local 

experience, knowledge of railroad hydrology in Southern 

California, and international experience in the types of 

flood hazards associated with alluvial fans. My practice 

includes identifying and mitigating flood hazards in both 

the pristine and developed desert regions of California. I 

have worked with many public and private experts who 

provide important information that is relevant to this type 

of hazard including Flood Control agencies in San 

Bernardino and Riverside Counties. I served on the National 



2 
 

Research Council Committee on Alluvial Fan Flooding,1 and as 

a consultant to the California Governor’s Task Force on 

Flooding. Later, I served in a key advisory role in the 

California Governor’s Task Force on Alluvial Fan Flooding.2 

My C.V. is attached as Exhibit 1 to this Declaration. 

I have direct knowledge of hydrology, geology, 

geomorphology, sediment transport, and hazardous flooding 

conditions in the vicinity of the Cady Mountains in San 

Bernardino County. These types of process affect the 

Burlington Northern Santa Fe (BNSF) rail line and the 

proposed Calico Solar Project which is located both north 

and south of the BNSF line between Daggett and Ludlow in 

the vicinity of historic Hector, a former watering stop for 

steam locomotives. This subdivision of the BNSF track was 

originally built in the 1880’s and 1890’s. The Hector 

Station shows up on the United States Geological Survey 

(USGS) topographic maps that are shown in the background of 

most of the source maps prepared by the applicant from both 

                                                            
1 Alluvial Fan Flooding, National Research Council, National Academy Press, 
Washington, D.C., 1996 http://www.nap.edu/openbook.php?isbn=0309055423 
  
2 California Governor’s Alluvial Fan Task Force, California State University 
San Bernardino, Water Resources Institute, 2010 
http://aftf.csusb.edu/documents/FINDINGS_Final_July2010_web.pdf  
http://aftf.csusb.edu/documents/IA_Final_July2010_web.pdf 
http://aftf.csusb.edu/documents/FACT%20SHEET_Plenary%2010%20Distribution_Mar20
10.pdf 
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the California Energy Commission (CEC)3 and the United 

States Bureau of Land Management (BLM)4.  

 

Q.2  Are extreme alluvial fan flooding, erosion, and debris flow 

hazards associated with active alluvial fans at the proposed 

Calico Solar Site? 

A.2 The proposed Calico Solar site is on an active 

alluvial fan. Significant information exists that confirms 

the alluvial fans and the associated flooding hazards 

emanating from the Cady Mountains are located within and 

pass through the proposed Calico Solar project area. The 

proposed Calico project area also extends south of the 

existing BNSF track down to Interstate 40 (I-40) shown on 

the USGS topographic provided as Exhibit 2 attached to this 

declaration. The project boundary on Exhibit 2 is the one 

originally proposed by the applicant.  

The Existing Conditions Hydrologic and Hydraulics Study 

prepared for the applicant by Huitt Zollars on April 23, 

2009, Binder 1, Exhibit A shows a Geomorphic Hazard Map for 

the project area. Basically, this map concludes that 

virtually the entire area between the foot of the mountains 

                                                            
3 http://www.energy.ca.gov/sitingcases/calicosolar/documents/index.html  
4 http://www.blm.gov/ca/st/en/prog/energy/fasttrack/calico.html  
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down to the BNSF Railroad is subject to either Severe or 

High Hazard Levels. Severe and High Hazards mean that high 

velocity flows, debris flows, unpredictable flow paths, and 

sediment movement characterize the flood hazards at the 

site in its existing condition.  The applicant and their 

consultants have not provided an updated map showing that 

these types of hazards are non-existent in this area. In 

fact, in 1966, T.W. Dibblee and A.M. Bassett working for 

the California Division of Mines and Geology, prepared a 

surficial geology map with cross sections for the area. The 

map is consistent with the Geomorphic Hazard Map in the 

Huitt Zollars report and shows that the proposed Calico 

Solar Site is on an active alluvial fan area composed of 

Recent Alluvium and Recent Alluvium Fan Gravel (See Exhibit 

3). The project boundary shown on Exhibit 3 is the one 

original proposed by the applicant.  

Because the flooding sources emanating from the Cady 

Mountains flow onto a series of alluvial fans, the 

direction of flow and the amount of flow in any given 

desert wash further down the fan is unpredictable. In fact, 

entirely new desert washes can be formed during a single 

flood event. This element of randomness is one of the 

factors that makes flooding on alluvial fans so hazardous.    
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Appendix G of the FEMA guidelines (See Exhibit 4) for 

analyzing floods on alluvial fans states that for active 

alluvial fan areas, the prudent assumption is that all of 

the water from the apex of the fan could reach any point on 

the fan and, therefore, the target area where a facility is 

being designed should accommodate the erosion, sediment, 

and water from the full flow that emanates from the fan 

apex. 

In a letter dated September 10, 2010 to the CEC, Tessera 

Solar provided two revised project alternatives identified 

as Scenarios 5.5 and 6. These scenarios move the northern 

project boundary south avoiding Sections 4 and 5 as well as 

make other adjustments. The project layout and proposed 

drainage patterns for Scenario 5.5 is overlaid on a recent 

aerial photograph and is shown in Exhibit 5. As can be seen 

from the aerial photo, the site is still subject to random 

flood flow paths characteristic of active alluvial fans. 

Instead of benign, shallow sheet flow spreading out over 

the surface of the desert floor, water emanating from the 

Cady Mountains will concentrate in existing drainage paths 

as well as new ones created during a flood event. This is 

why critical infrastructure on alluvial fans should have 
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structural flood control measures to collect and convey 

floodwater around and/or through the project. 

A review of the proposed project alternative in a letter 

from Tessera Energy dated February 12, 2010 to the CEC 

shows Figure 12 from URS. This plan indicates that a series 

of stormwater collection devices on the northern boundary 

would partially separate the project from stormwater flow 

from the Cady Mountains. This essentially surrounds the 

project and addresses the uncertainty of flow paths on the 

alluvial fans. This approach could be designed in a way 

such that sediment passes through the system and not trap 

sediment. In fact, bypassing sediment through constructed 

flood control facilities is a common practice in desert 

regions both to reduce maintenance and to preserve the 

environment downstream. Even though Scenarios 5.5 and 6 are 

moved further from the base of the mountains, eliminating 

flood protection measures at the northern boundary will 

subject the site to the full force of alluvial fan 

flooding.    

 

Q.3  Do you have an opinion on whether the sediment, erosion, 

and flooding studies prepared by Howard H. Chang Ph.D., P.E. are 

inadequate, factually incorrect, and do not propose required 
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mitigation to protect the proposed Calico Solar Project and 

prevent impacts to the BNSF right of way?  

A.3 In the study by Howard H. Chang, Ph.D., P.E. entitled 

Sediment Study for Washes at Calico Solar Project Site in 

San Bernardino County (Original Chang Study) dated July, 

2010, no discussion of the unpredictability of flood flows 

from alluvial fans is presented. In a paper dated November 

1982 entitled Fluvial Hydraulics of Deltas and Alluvial 

Fans, Dr. Chang state, “Streams on deltas and alluvial fans 

that are formed in noncohesive alluvium are characterized 

by unstable channel geometries.”5 However, he does not 

include the unstable and unpredictable nature of channel 

behavior in the alluvial fan analyses for the Calico Solar 

Project site. 

The Original Chang Study relies on the use of a hydraulic 

and sediment transport computer program known as FLUVIAL-

12. It should be noted that this computer program is not on 

the list of programs accepted by FEMA for use in analyzing 

floods on alluvial fans nor for use in rivers (See Exhibit 

6). Estimates of pier scour depth for the 2-foot diameter 

foundation for each of the proposed solar devices range 

from 3.14 feet to 4.61 feet deep based on the depth of 

                                                            
5  Chang, H.H. Fluvial Hydraulics of Deltas and Alluvial Fans. ASCE Journal of 
the Hydraulics Division. November 1982. 
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water flow (page 17). However, the standard formula from 

the Federal Highway Administration referenced on page 11 of 

the Original Chang Report is incorrect. 

The Federal Highway Administration (FHWA) formula for local 

scour around round-nosed piers/bents or cylindrical 

piers/bents is incorrectly quoted in Dr. Chang’s July 2010 

report.  The actual formula in Hydraulic Engineering 

Circular No. 18, labeled as Equation 6.1, reads as follows6: 

ys/y1 = 2.0*K1*K2*K3*K4*(a/y1)0.65*Fr10.43. These factors are 

important to consider in order to estimate scour depths for 

alluvial fans.         

Furthermore, a review of the FLUVIAL-12 computer program 

output file labeled FAN-WASH.TXT indicates that the water 

flow calculations were based on a hypothetical channel 

carrying only 40 cubic feet per second (cfs) of flood 

water. Whereas, Figure 4, Page 9 shows a hydrograph 

involving a maximum flow of approximately 10,000 cfs. 

Combining the use of an incomplete scour equation and 

underestimating the amount of stormwater flow through the 

site means that both the depth and length of scour holes 

around the 2-foot diameter piers could be much greater than 
                                                            
6 Federal Highway Administration.   Hydraulic Engineering Circular No. 18.  
Evaluating Scour at Bridges Fourth Edition.  Publication No. FHWA NHI 01-001, 
May 2001.  Available online at: 
http://www.fhwa.dot.gov/engineering/hydraulics/library_arc.cfm?pub_number=17&
id=37.  Accessed September 17, 2010.   



9 
 

reported and could impact natural flow patterns which 

ultimately impact down gradient areas, including the BNSF 

right of way. 

On September 8, 2010 Dr. Chang prepared a report entitled 

Assessment of Detention Basins / Debris Basins for Calico 

Solar Site (Revised Chang Report). In this report, he 

recommends the removal of what are referred to as basins 

from the northern boundary of the Calico Solar project. My 

examination of the actual function of the proposed basins 

would be to funnel offsite stormwater into discrete, 

discernable flow paths. The decision to eliminate all of 

the flood hazard control at the northern boundary of the 

Calico Solar Project is unsound as the projected stormwater 

flows cited in the Original Chang Study are on the order of 

10,000 cfs. Should a significant portion of the flow be 

concentrated in a flow path that does not exist today, it 

could damage the Calico Solar Project. Furthermore, the 

localized scour around the cylindrical concrete foundations 

of the proposed SunCatchers could be much greater than 

predicted by the Original Chang Study and divert 

floodwaters to areas along and within the BNSF right of way 

this could undermine the track embankment and the bridge 

crossings. 
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In the Original Chang Study, the predicted scour depth 

around the 2-foot diameter foundation post supporting the 

SunCatchers assumes water spreads as sheet flow. This 

assumption does not account for the random effects of 

hazardous flows on alluvial fans where a large percentage 

of the water from the apex of the alluvial fan reaches the 

pier rather than spreading out and dissipating. The 

original option of collecting and funneling offsite flows 

into discrete flow through paths is reasonable and 

necessary.  

I do not believe this type of critical flood protection 

element at the northern boundary of the Calico Solar 

Project should be eliminated as an option in the proposed 

hydrology study.  

 

Q.4 Does the currently proposed Calico Solar Project ignore 

potential flood hazard impacts on the existing BNSF Right of 

Way, I-40, and to the project itself? 

A.4 The original proposal from the applicant to the CEC 

showed that there would be floodwater collection devices, 

detention basins, debris basins, or some other type of 

device to better control the uncertainties of hazardous 
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flood processes on the alluvial fans at the northern 

boundary of the proposed Calico Solar Project. 

The Revised Chang Report, filed with the CEC, states that 

flood control measures at the northern boundary are not 

necessary. In fact, according to Dr. Chang, attempts at 

mitigating the alluvial fan flooding hazards could actually 

harm the Calico Project. 

In response to Dr. Chang’s declarations to the CEC, the 

project engineers from URS decided to adopt a policy of 

reaction rather than one that includes direct flood hazard 

mitigation. The proposed approach by the project proponent 

is to wait and see what happens after a 5-year 24 hour 

storm which amounts to more than 1.5 inches of rain in one 

day. For desert environments, this amount of rain in one 

day can be problematic. These characteristics of desert 

environments are confirmed by the Huitt Zollars study and 

the West Consultants Appendix therein. In my experience, 

even after one-half inch of rain in this region, both roads 

and railroads are inspected for damage. Based on NOAA Atlas 

14, the most recent compilation of rainfall statistics in 

the desert region, the 100-year storm amounts to more than 

3 inches in 24 hours, which can cause severe erosion and 

deposition. 
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Q.5 What is the history of flood hazards related to railroad 

transportation in the Mojave Desert Region of California as it 

pertains to the this project? 

A.5 The history of floods occurring in the Mojave Desert 

Region of California is documented in numerous hydrologic 

and geologic publications including some that stem from 

reconnaissance surveys and assessments performed in the 

early Twentieth Century.  The United States Department of 

Interior Geological Survey (now the United State Geological 

Survey, USGS) noted in 1929 that there are substantial 

flood risks in the Mojave Desert:  

Storms, especially those occurring in the 

summer, frequently do great damage.  At 

several places the crops of entire ranches 

have been washed away or buried by debris in 

a single storm.  Large sums of money have 

been expended in protecting railroads from 

the floods that rush down from the 

mountains.  Large drainage channels several 

thousand feet long are constructed to lead 

the floods to specially protected culverts, 

and concrete walls have been built at a 
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number of places to protect the Atchison, 

Topeka & Santa Fe Railway.  In spite of all 

these protective works sections of track are 

washed out every few months.  Considerable 

damage is also frequently done to highways.  

Strangely enough, in this land, of little 

rain the monetary losses due to excessive 

rainfall probably exceeded those due to all 

other climatic conditions.7     

 

Q.6 Do the Chang reports ignore the impacts of increasing the 

concentration of rainwater on localized areas of soil in desert 

environments and the detrimental effect of superimposing a 

gridded road system that does not follow the natural stormwater 

flow direction?  

A.6 The railroad track in question has suffered damage 

from activities related to intensive adjacent land use. For 

example, in Hesperia and Victorville, California, large 

scale residential development decreased the ability of 

desert soils to absorb rainfall and directed ever 

                                                            
7 US Department of the Interior Geological Survey.  Water-Supply Paper 578 The 
Mohave Desert Region California.  United States Government Printing Office, 
Washington.  1929.  Available at: 
http://ngmdb.usgs.gov/Prodesc/proddesc_24591.htm.  Accessed September 14, 
2010.   



14 
 

increasing amounts of stormwater runoff toward the BNSF 

track. In the storms of 1992 and 1993, extreme erosion 

occurred near the tracks. This problem of increased 

impervious surfaces on desert lands and the concentration 

of the resulting water culminated on August 14, 2004 when 

the BNSF track at Milepost 39 and 41 in the Cajon 

Subdivision was undermined by stormwater runoff and 

collapsed (See Exhibit 7). 

The September 15, 2010 Applicant’s Submittal of Response to 

Sierra Club Data Requested on September 14, 2010 briefly 

discusses the changes in hydrology, drainage, erosion, and 

sedimentation that would result by adopting reduced 

footprint project scenarios.  In the response to this query 

regarding potential impacts, it is explained that there is 

3.14 square feet per 0.28 acres of the project site and 

that this relation is “too small…to cause significant 

impacts.”8 However, this statement is only referring to the 

concrete pedestal of the solar device.  

The August 2010 Testimony by Marie McLean, James Jewell, 

and Alan Linsley, AIA discuss Traffic and Transportation 

                                                            
8 This is discussed on Page 7 of the September 15, 2010 letter from Felicia L. 
Bellows of Tessera Solar to Christopher Meyer of the California Energy 
Commission regarding the Calico Solar (formerly Solar One) Project (08-AFC-
13) Applicant’s Submittal of Response to Sierra Club Data Requested September 
14, 2010.   
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matters related to the Calico Solar Project.  This document 

states that approximately 34,000 SunCatchers are proposed 

for the project, each of which is 11.5 meters 

(approximately 38 feet) in diameter. The area of each solar 

unit is approximately 1,130 square feet. These units rotate 

to take advantage of the angle of the sun and theoretically 

could be tilted or put in a “store” mode to minimize the 

interception of rainfall. However, rain does not always 

fall vertically downward. Winds can cause the rain to fall 

at an angle and could strike the solar panel. The resulting 

runoff could concentrate and create localized runoff. The 

project also includes a 14.4 acre “main services complex” 

and a 2.8-acre substation.9 The only mitigation plan being 

proposed is to build a detention basin for increased runoff 

from the main services complex. The change to the local 

hydrology that could be caused by an approximate 24,000 

SunCatchers is not acknowledged.  

Item B.1.4.1 of the Staff Assessment and DEIS discusses 

that the original project has approximately 25 miles of 

paved roads, 168 miles of North-South dirt roads, and 102 

miles of East-West Dirt Roads. The dirt roads are to be 

treated with a polymer for dust control and stabilization. 

                                                            
9 Appendix C.11 – Traffic and Transportation.  Testimony of Marie McLean, James 
Jewell, and Alan Lindsley, AIA.  August 2010.   
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Increased runoff can be expected to occur as a result of 

the roads. Even the dirt roads will have decreased 

infiltration capacity from rainfall due to compaction by 

vehicle traffic and the hydrophobic nature of the chemicals 

typically applied to dirt roads.  

The road systems used to access and maintain the solar 

panels are arranged in a North-South and East-West grid. 

This is contrary to the natural flow direction of water and 

debris along the alluvial fan is from Northeast to 

Southwest. Ultimately the system of dirt roads will serve 

as flood conveyance paths during large storms and change 

the way that water reaches the BNSF track potentially 

concentrating and eroding the track embankment. 

The issues above are indicators that there are substantial 

impacts to land use resulting from the proposed Calico 

Solar Project including increased runoff and sediment 

transport. The Revised Chang Report essentially eliminates 

upstream flood protection on the Northern project boundary 

and does not revise, correct, or explain why it is prudent 

to deviate from the Geomorphic Hazard Map in the Huitt 

Zollars report. Furthermore, none of the 5 proposed flood 

protection alternatives from the Huitt Zollars report have 

been carried over to the Revised Chang Report. I agree with 
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the Huitt Zollars report that without including some 

structural flood mitigation measure on the northern project 

boundary, that the solar units, and other infrastructure 

will be subject to severe and damaging flooding and 

erosion. Unmitigated, such damage and erosion will impact 

the BNSF railroad embankment by altering existing flow 

paths, increasing flood runoff, and increasing the amount 

of sediment and debris that will reach the BNSF tracks.  

 

I declare under penalty of perjury that the foregoing is true 

and correct and that this declaration was executed on September 

17, 2010 at Irvine, California. 

Douglas Hamilton, P.E. 

Registered by the California Board of Professional Engineers No. 
42210 
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