
 
 
 
 

FINAL 
ENVIRONMENTAL IMPACT REPORT 

(SCH No. 2008041082) 
 
 
 

LAZER BROADCASTING 
FACILITY 

 
 
 
 
 
 

Prepared for: 
 

County of San Bernardino 
Land Use Services Department – Planning Division 

385 North Arrowhead Avenue, First Floor 
San Bernardino, CA 92415-0187 

 
 
 
 

Prepared by: 
 

Lilburn Corporation 
1905 Business Center Drive 

San Bernardino, California 92408 
 
 
 
 
 

April 2017 
 
 



  Table of Contents 
 

Lazer Broadcasting 
Final EIR i  

TABLE OF CONTENTS 

1.0 INTRODUCTION.......................................................................................................... 1-1 
1.1 OVERVIEW OF THE PROJECT AND ENVIRONMENTAL  

REVIEW PROCESS ............................................................................................ 1-1 

1.2 FINAL EIR REQUIREMENTS .......................................................................... 1-2 

1.3 USE OF THE EIR IN THE DECISION-MAKING PROCESS .......................... 1-2 

1.4 SIGNIFICANT AND UNAVOIDABLE IMPACTS .......................................... 1-3 

2.0 CEQA PUBLIC REVIEW PROCESS ......................................................................... 2-1 
2.1 PURPOSES OF PUBLIC REVIEW .................................................................... 2-1 

2.2 PUBLIC REVIEW PERIOD AND NOTIFICATIONS ...................................... 2-1 

2.3 SUMMARY OF PUBLIC INPUT ....................................................................... 2-2 

2.4 APPROACH TO RESPONSES ........................................................................... 2-3 

3.0 COMMENTS AND RESPONSES ............................................................................... 3-1 
Letter 1 – Yucaipa Valley Conservancy .......................................................................... 3-3 

Letter 2 – City of Yucaipa ............................................................................................... 3-5 

Letter 3 – Wildlands Conservancy ................................................................................... 3-7 

Letter 4 – City of Yucaipa ............................................................................................... 3-9 

Letter 5 – Citizens for the Preservation of Rural Living ............................................... 3-11 

Letter 6 – California Native Plant Society ..................................................................... 3-19 

Letter 7 – Citizens for the Preservation of Rural Living ............................................... 3-23 

4.0 MITIGATION AND MONITORING PROGRAM ................................................... 4-1 
4.1 Introduction .......................................................................................................... 4-1 

4.2 Responsibilities and Authority ............................................................................. 4-1 

4.3 Monitoring Personnel........................................................................................... 4-1 

 
LIST OF TABLES 
Table 3-1 Comment Letters Received on the Draft Environmental Impact Report ............. 3-1 

 
APPENDICES 
Appendix A Comments Received on Draft EIR 



   1.0 Introduction 

Lazer Broadcasting 
Final EIR 1-1 April 2017 

1.0 INTRODUCTION 
 
1.1 OVERVIEW OF THE PROJECT AND ENVIRONMENTAL REVIEW PROCESS 
 
Lazer Broadcasting Corporation is currently proposing the construction and operation of a radio 
broadcast facility to include a 43-foot tall monopole with attached antenna and a 10-foot by 
10-foot single-story (nine-foot tall) equipment building on a 38.12-acre site located near 
Wildwood Canyon and Oak Gen Roads, west of Pisgah Peak Road in the unincorporated 
Yucaipa area of San Bernardino County.  
 
The proposed monopole would be a self-supporting, fire-preventative treated wood pole that 
would either remain in a natural wooden “as-is” condition, painted a neutral color (light beige, 
sage) to blend with the surrounding environment or would be a painted metal pole in a non-
metallic, weathered gray color. The monopole would support a 25-foot long antenna that would 
be mounted per industry standards on the monopole’s southwesterly facing side. The antenna 
would extend from the surface of the monopole out to 21 inches and would be constructed of 
metal, and include four (4) “arms” that would extend from the main monopole support at 
45 degree angles (see Figure 1-3 - Site Plan). The antenna would be approximately 4 inches in 
diameter and constructed of a non-glare, metallic material.  
 
A “Determination of No Hazard to Air Navigation” is typically required for towers higher than 
200 feet; unless the towers are located in close proximity to an airport. The nearest airport 
(Redlands Municipal Airport) is located over five miles northwest of the Project Site. Based on 
guidelines of the Federal Aviation Administration and Federal Communications Commission, 
the proposed monopole and attached antenna would not require lighting or the application of 
red/white striped paint.  
 
The Project Site is situated in the steep foothills of the San Bernardino Mountains between the 
City of Yucaipa and the community of Oak Glen (see Figure 1-1 Regional Location). The Project 
Site is located west of Pisgah Peak Road approximately 1.5 miles north of its intersection with 
Wildwood Canyon Road within an unincorporated portion of San Bernardino County and in the 
Oak Glen Planning Area (see Figure 1-2 Vicinity Map). 
 
The Project Site is located approximately 1.5 miles south of the San Bernardino National Forest, 
on a west facing slope below the ridgeline, and is currently vacant. In 2010, a demonstration pole 
was installed to identify the location of the monopole and represent the pole height; the pole was 
removed in 2015. The Project Site elevation varies from 3,850 feet above mean sea level (amsl) 
to 4,500 feet amsl. The entire Project Site consists of densely mixed chaparral and occurs on 
steep slopes greater than 30 percent.  
 
A complete description of the Project is provided in Chapter 3.0 of the Draft Environmental 
Impact Report (Draft EIR) prepared and circulated for public review and comment between June 
6, 2016 and July 20, 2016 (State Clearinghouse Number 2008041082). 
 
This Final Environmental Impact Report (Final EIR) has been prepared to describe the 
disposition of environmental issues raised in the comments received on the proposed Project’s 
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Draft EIR. Evaluating the potential impacts of the Project on the environment and responding to 
comments is an essential part of the environmental review process required under CEQA 
(California Public Resources Code (PRC) § 21000 et seq.). This Final EIR has been completed in 
accordance with CEQA and the CEQA Guidelines (Title 14 of Section 15132 of the California 
Code of Regulations (CCR) (14 CCR § 15132)).  
 
1.2 FINAL EIR REQUIREMENTS 
 
This Final EIR provides responses to comments received on the Draft EIR. Section 15132 of the 
CEQA Guidelines requires that the Final EIR consist of: 
 

• The Draft EIR or a revision of the draft; 

• Comments and recommendations received on the Draft EIR either verbatim or in 
summary; 

• A list of persons, organizations, and public agencies commenting on the Draft EIR; 

• The responses of the Lead Agency to significant environmental points raised in the 
review and consultation process; and 

• Any other information added by the Lead Agency. 
 
This Final EIR for the Project has been prepared to provide responses to comments received on 
the Draft EIR and is to be used in conjunction with, rather than in place of, the Draft EIR. 
Therefore, the information in this Final EIR, which incorporates the Draft EIR, fulfills state and 
County CEQA requirements for a complete EIR. 
 
1.3 USE OF THE EIR IN THE DECISION-MAKING PROCESS 
 
The EIR is an informational document designed to inform the public of the significant 
environmental effects of a project, identify possible ways to minimize or mitigate the significant 
effects, and describe reasonable alternatives to the project. 
 
The County will use the EIR, together with economic, social, and technical information, to 
decide whether to approve the discretionary entitlements being requested. The County has made 
this Final EIR available prior to hearings on Project approval or denial to provide an opportunity 
for agency and public review of the complete EIR before decisions are made. In addition, the 
County provided each of the commenting agencies a CD copy of this Final EIR at least 10 days 
before the first Board of Supervisors hearing on the Proposed Project. 
 
This Final EIR reviews the environmental consequences of the Project. The County will use the 
EIR, along with other information, in its consideration of the application. 
 
Upon review of the Final EIR, and before rendering decisions on the discretionary actions, the 
County must certify that: 
 

• The Final EIR has been completed in compliance with CEQA, 
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• The Final EIR was presented to the decision-making body of the Lead Agency, and  

• The information was reviewed and considered before approving the project. 
 
1.4 SIGNIFICANT AND UNAVOIDABLE IMPACTS 
 
The analysis determined that with the exception of impacts from Aesthetics, all other impacts 
associated with the Proposed Project would be reduced to a less than significant level after 
mitigation. Impacts from Aesthetics associated with the monopole remain adverse and 
unavoidable even after implementation of mitigation measures. Therefore, a statement of 
overriding considerations is required for the Proposed Project. 
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2.0 CEQA PUBLIC REVIEW PROCESS 
 
2.1 PURPOSES OF PUBLIC REVIEW 
 
CEQA Guidelines Section 15201 states:  
 

“Public participation is an essential part of the CEQA process. Each public 
agency should include provisions in its CEQA procedures for wide public 
involvement, formal and informal, consistent with its existing activities and 
procedures, in order to receive and evaluate public reactions to environmental 
issues related to the agency’s activities. Such procedures should include, 
whenever possible, making environmental information available in electronic 
format on the Internet, on a web site maintained or utilized by the public agency.” 

 
The County of San Bernardino (County) has invited public input during the EIR preparation 
process, including providing opportunities to review and comment during the notice of 
preparation and during Draft EIR circulation, as discussed further in Section 2.2. 
 
CEQA (California Public Resources Code (PRC) § 21082.2(b)) explains that, “Statements in an 
environmental impact report and comments concerning an environmental impact report shall not 
be determinative of whether the project may have a significant effect on the environment.” 
According to CEQA, it is the responsibility of the lead agency decision makers to “determine 
whether a project may have a significant effect on the environment based on substantial evidence 
in the record.” Substantial evidence is defined as facts, fact-related reasonable assumptions, and 
expert opinion. “Substantial evidence” does not include arguments, speculation, unsubstantiated 
opinion or narrative, clearly erroneous evidence, or socioeconomic impacts not related to the 
physical environment (PRC § 21080(e), 21082.2(a), 21082.2(c), and CEQA Guidelines 
§ 15384). 
 
2.2 PUBLIC REVIEW PERIOD AND NOTIFICATIONS 
 
In accordance with both the specific requirements and the intent of CEQA, the environmental 
review process for the Project has included substantial opportunities for public and agency 
review and comment on the environmental evaluations. The public review process for the Project 
EIR has included the following opportunities: 
 

• A Notice of Preparation (NOP) was issued by the County to surrounding property 
owners, interested parties and local organizations in October 29, 2014 for a period of 30 
days. 

• A Notice of Completion for the Draft EIR was filed with the State of California 
Clearinghouse on June 6, 2016, and a Notice of Availability was posted on the County’s 
Internet website and sent to property owners within a 700-foot radius of the Project Site, 
and interested parties, organizations and agencies that previously expressed interest in the 
Project. 
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• The Draft EIR was circulated for review and comment between June 6, 2016, and July 
20, 2016.  

• The Draft EIR was made available for public review at the County of San Bernardino 
Public Library, Yucaipa Branch, the County of San Bernardino Land Use Services, and 
on the County’s Internet website.  

• Copies of the Draft EIR were provided, upon request, to responsible, trustee, and other 
federal, state, and local agencies expected or known to have expertise or interest in the 
resources that the Project may affect. 

• Copies of the Draft EIR or notices of the Draft EIR’s availability were sent to 
organizations and individuals with special expertise on environmental impacts and/or 
who had previously expressed an interest in this Project or other activities. 

 
This Final EIR has been provided to commenting agencies, organizations, and individuals either 
in hard copy or electronic form on CD prior to Project hearings before County decision makers. 
Notice of the availability of this Final EIR was also provided to agencies, organizations, and the 
public who have previously expressed an interest in the Project but did not comment on the Draft 
EIR.  
 
2.3 SUMMARY OF PUBLIC INPUT  
 
A total of seven (7) comment letters were received on the Draft EIR. Each comment letter is 
included in Appendix A of this Final EIR. A list of the commenters and dates of the comment 
letters is provided in Table 3-1 of this Final EIR.  
 
Comments addressed a range of issues, including several on the content and analysis of the Draft 
EIR. Comments addressing the adequacy of the EIR or issues relevant to the environmental 
review included the following topics:  
 

• Visual impacts 

• Scope of construction activities 

• Land Use/General Plan, Oak Glen Community Plan, and Development Code 
Inconsistency 

• Alternatives analysis content  

• Growth Inducement and Cumulative Impacts 
 
Many of the comments submitted were general and asked questions already addressed in the 
Initial Study/Mitigated Negative Declaration dated October 26, 2011. For example, potential 
impacts to air quality and soil erosion due to the construction of the Lazer Broadcasting radio 
broadcast facility were previously assessed in the County’s Initial Study/Mitigated Negative 
Declaration and determined to have a less than significant impact.  
 
In October 2013, the Superior Court required the County to further evaluate and prepare a 
focused EIR on the potentially significant issues limited to: Aesthetics, Land Use, Hazards (Fire 
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Safety), and Recreation. All other issues were either determined to be have been adequately 
addressed in the Initial Study/Mitigated Negative Declaration or were not addressed and thus 
waived in the writ of mandate proceedings. 
 
2.4 APPROACH TO RESPONSES 
 
The Draft EIR was circulated to numerous agencies having jurisdiction over natural resources 
that could be affected by the Project or having expertise or interest in environmental resources. 
In addition, interested organizations and individuals received the documents or were notified of 
their availability. A total of seven (7) comment letters were received by the County, each 
including specific comments or opinions, based on review of the Draft EIR. and the primary 
expressed concern regarded visual impacts, biological resources, land use compatibility, 
cumulative impacts, and fire safety. County responses to these comments have been prepared 
and are included in Section 4.0 of this Final EIR.   The responses are indexed to correspond to 
comments with each letter and the response to each letter follows the letter. 
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3.0 COMMENTS AND RESPONSES 
 
This chapter of the Final EIR provides specific responses by San Bernardino County (“County”) 
to each issue raised in comment letters received on the Draft EIR during the public review period 
in regard to the Draft Environmental Impact Report (“DEIR”) for the proposal by Lazer 
Broadcasting Corporation to construct and operate a radio broadcast facility to include a 43-foot 
tall monopole with attached antenna and a 10-foot by 10-foot single story (nine-feet tall) 
equipment building (together the “Project”) on a 38.12 acre site located near Wildwood Canyon 
and Oak Glen Roads, west of Pisgah Peak Road in the unincorporated Yucaipa area of the 
County. 

 
The public comment period for the Draft EIR began June 6, 2016 and ended July 20, 2016. A 
total of seven (7) comment letters were received. These are listed in Table 3-1 and are identified 
by a number. Individual comments within each letter are identified with a unique numeric 
indicator. For example the comment letter from the City of Yucaipa, is Letter 2. The letter 
contains four comments identified as comments 2-1 through 2-4; responses are respectively 
numbered Response 2-1 and Response 2-4. All comment letters are provided in their original 
form in Appendix A, Comment Letters Received on the Draft EIR. 
 
 

Table 3-1 
Comment Letters Received on the Draft Environmental Impact Report 

Letter Name Date on Letter 

1 Yucaipa Valley Conservancy June 8, 2016 
2 City of Yucaipa June 27, 2016 
3 Wildlands Conservancy July 20, 2016 
4 City of Yucaipa July 20, 2016 
5 Citizens for the Preservation of Rural Living July 20, 2016 
6 California Native Plant Society July 21, 2016 
7 Citizens for the Preservation of Rural Living July 21, 2016 
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Letter 1 
Yucaipa Valley Conservancy, June 8, 2016 
 
Response to Comment 1-1:  This is an introductory comment. No comment to the DEIR is made 
and no response is required. 
 
Response to Comment 1-2:  The entire 38.12-acre Project site is outside of the boundary of the 
Wildwood Canyon State Park (“WCSP”) and is located to the east of WCSP. No protected 
species or their habitat were found during any surveys of the project area (conducted in 2006, 
2007, 2009, 2010, 2012, and 2015). 
 
The County utilized the three available and different federal agency-published methodologies to 
review and assess the visual impact of the Project. In each case, using the published 
methodologies, the visual impacts of the proposed Project were determined to be less than 
significant. A deed restriction prohibiting development of the portion of the 38.12-acre site not 
used for the Project development allows this additional open area for public use. 
 
Response to Comment 1-3: The demonstration monopole was permitted by the County via a 
Temporary Use Permit. Section 4.1 of the DEIR provides visual simulations and an analysis of 
the visual impacts of the Project, including all of its constituent parts. The visual impacts of the 
proposed Project were determined to be less than significant, including the steep west facing 
slope nearby the project. 
 
Response to Comment 1-4: No protected species or their habitat were found during any 
surveys of the Project area (conducted in 2006, 2007, 2009, 2010, 2012, and 2015). Recent 
photographs (including aerials) of Pisgah Peak Road were obtained in addition to field review of 
the Project area. No permanent impacts to specific flora or fauna, or their habitat would occur. 
 
The County adopted Conditions of Approval related to soil erosion requiring measures to reduce 
water run-off, siltation, and promote slope stability (COA No.13). 
 
The DEIR determined that in the event of a lightning strike, the installation of an earthing 
system, application of fire protective coating, and maintenance within the fuel modification area 
would reduce the potential for wildfires in association with lightning strikes at the monopole. 
Potential impacts from lighting and ultimately wildfires would be reduced to a less than 
significant level with the listed mitigation measures. This conclusion was substantiated by a 
third-party expert in fire behavior hired by the County.   
A deed restriction prohibiting development of the portion of the 38.12-acre site not used for the 
Project development allows this additional open area for public use. 
 
Response to Comment 1-5: Noted. 
 
 



3.0 Comments and Responses 

Lazer Broadcasting 
April 2017 3-4 Final EIR 

Letter 2 
City of Yucaipa, June 27, 2016 
 
Response to Comment 2-1:  This is an introductory comment. Because no comment to the DEIR 
is made, no response is required. 
 
Response to Comment 2-2:  Regarding the possibility of additional towers in the project area, 
such a concept is highly speculative and indeed very unlikely. In the last 20 years, the County 
has had only one other application for a radio broadcast tower in the general vicinity of the 
Project site.  
 
The area determined available for potential cumulative project development is limited to the area 
shown in DEIR Figure 5-1. Other potential cumulative project areas that were identified on 
Figure 5-1 are not in close proximity to the Proposed Project and are unlikely to create a 
cumulative land use impact. Any request for an additional tower would require appropriate 
analysis under the California Environmental Quality Act (“CEQA”) on a case by case basis.  
 
Response to Comment 2-3:  The County hired a third-party independent expert in Federal 
communications Commission (“FCC”) regulations to review the previously prepared reports 
submitted by both the Project applicant and those opposed to the Project. . The DEIR 
conclusions related to the alternative sites were based on the peer review conducted by the 
County’s independent consultant. Even if the Commenter’s suggested alternative sites were 
considered, there is nothing to suggest that they would be superior. The suggested alternative 
sites would both require towers significantly higher than the 43-foot tower proposed for this 
project. As a result, it might well be concluded by the other jurisdictions where those possible 
sites exist that the height of the towers would make them objectionable. 
 
CEQA considers the possibility of disagreement between/among experts and states in Guidelines 
Section 15151: “Disagreement among experts does not make an EIR inadequate, but the EIR 
should summarize the main points of disagreement among the experts. The courts have looked 
not for perfection but for adequacy, completeness, and a good faith effort at full disclosure”. 
 
Response to Comment 2-4:  Noted. 
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Letter 3 
Wildlands Conservancy, July 20, 2016 
 
Response to Comment 3-1:  Introductory comment; no response required. 
 
Response to Comment 3-2:  None of the County’s community plans, goals and policies are 
intended to prohibit development. If the County goal was to restrict any type for development, a 
zoning designation of Open Space, rather than Rural Living, would have been applied to this 
area within the referenced plans as are lands to the north, east and south. Although the referenced 
plans have goals to expand the Wildwood Canyon State Park, none of the community plans, 
goals and policies are intended to prohibit development. Consistent with current zoning, a single-
family residence could be constructed on the Project Site without the need for any discretionary 
actions by the County. In addition, the WCSP to the west is zoned by the City of Yucaipa as 
Institutional rather than Open Space. 
 
The deed restriction prohibiting development of the remainder of the 38.12-acre site allows this 
additional open area to be available for public use and guarantees the remainder of the property 
will remain vacant. 
 
Response to Comment 3-3:  Relating to comments about the possible expansion of WCSP, the 
County disagrees that the Project limits the opportunity for expansion, and, in fact, results, by 
way of the deed restriction, in additional like passive use of the remainder of the Project site. At 
the present time, the property is privately-owned and is not legally accessible to Park users. The 
property is not otherwise available for acquisition. 
 
Regarding the “potentially dangerous” emissions from radio frequency (RF) electronic fields, 
and the FCC rule related to fencing properties with RF towers, the Project includes the 
installation of a fence around the area to be determined by FCC testing to be appropriate for 
eliminating non-compliant RF exposure to the public. The exact placement of the fencing will be 
in accordance with FCC regulations developed for the protection from RF emissions and 
included on the final site plan submitted for County approval. In addition, “Radio Frequency 
Emissions” signs would be posted along the fenced area. Therefore, any “danger” to Park trail 
users inadvertently coming onto the area of the property that may produce RF emissions would 
be eliminated. As provided in the Project Description on DEIR Figure 1-3, “Signage” and 
“Security Fencing” will be installed per FCC regulations as may be required to address any 
possible RF conditions. 
 
In development of the Project design, the Applicant contracted with firms with extensive 
expertise in radio communication facilities to insure compliance with FCC regulations. None of 
these experts expressed any concern whatsoever about dangerous RF exposure being possible 
from the proposed Project. 
 
As the Commentor notes, there are FCC rules and regulations regarding protection of the public 
from possible RF radiation exposure. Compliance with the terms of any FCC permit will ensure 
that the Project has eliminated all reasonable hazards. The failure to comply with these 
regulations would result in a denial of a permit from the FCC. The fact that the FCC issued a 
permit is clear indication that compliance with FCC rules has been accomplished. 



3.0 Comments and Responses 

Lazer Broadcasting 
April 2017 3-6 Final EIR 

Response to Comment 3-4:  The monopole location is along an area, which appears scraped, and 
is the form of a line down the slope. However, the majority of the scraping is temporary in nature 
as no extensive excavation occurred and vegetation would be allowed to regenerate. The 
vegetation was damaged by equipment utilized to perform geotechnical, and other due diligence 
studies on the site. This scarred area extends beyond the tower site and is part of a forked trail 
that starts at the curve of Pisgah Peak Road. It is apparent from the extension of the trail that this 
disturbance pre-dates the installation of the demonstration pole. Other disturbances include the 
other trail leading from the fork just west of Pisgah Peak Road. 
 
The monopole location is on mostly bare dirt along the pre-existing trail. It is surrounded by a 
mixed chaparral habitat. The equipment shed location is in a less dense mixed chaparral 
community. Shrub species surrounding the site were similar to those found at the tower location 
(see DEIR Appendix F-4: August 17, 2015 Biological Resources Assessment, Photo 3).  
 
Based on the Site Plan provided for the biological survey and assessment, the Project would 
result in temporary disturbance of already disturbed areas. However under baseline conditions, 
the pathway for installation of the utility line between the monopole and the equipment shed, 
which would also be used for foot-access maintenance, would result in new disturbance. In 
addition to the existing scraped area, the amount of vegetation to be removed for implementation 
of the required fuel modification zone around the equipment shelter and the monopole would 
partially be a new disturbance. The Project design seeks to minimize impacts to existing 
vegetation while providing for facility installation and the required fuel modification area. The 
fuel modification area will require regular maintenance to deter vegetation growth. 
  
Portions of the Project Site that are currently disturbed and that may be disturbed during site 
construction shall be revegetated at the direction of a County-approved biologist in accordance 
with DEIR Mitigation Measure AES-2 as discussed below (underlining emphasis added): 
 

Mitigation Measure AES-2: 
 
The Project Proponent shall revegetate the portion of the ridge where the demonstration pole 
was placed. During placement of the demonstration pole and conducting geotechnical field 
testing, vegetation was removed. The scraped area, which appears in the form of a line down 
the slope, and any other areas that may be disturbed during site development shall be 
revegetated at the direction of a County-approved biologist prior to issuance of occupancy 
permits. 

The County determines that this mitigation reduces the level of significance to a less than 
significant level. 
 
Response to Comment 3-5:  The revegetation plan will be subject to the approval of a County-
approved biologist as noted above. If irrigation by water truck is deemed necessary (due to 
drought or other limiting conditions) until vegetation is established, that would be included in the 
plan. As is provided in any revegetation plan, success criteria will be established and 
establishment of vegetation will be required. 
 
Response to Comment 3-6:  Comment noted. 
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Letter 4 
City of Yucaipa, July 20, 2016 
 
Response to Comment 4-1:  Introductory comment; no response required. 
 
Response to Comment 4-2:  The subsection “Utility Service” within DEIR Section 3.4 discusses 
in detail the 6,700 linear feet (LF) off-site and the 650 LF on-site utility installations. The 
construction activity associated with utility installation would not require a grading permit to be 
issued by the County. Soil/material would be excavated, the utility line would be laid, and the 
trench would be backfilled. Minimum depth of excavation for the line in Pisgah Peak Road 
would be 36 inches (per SCE requirements), and the trench depth of the on-site 650 feet would 
be at depth of 18 inches.  
 
Regarding the assessment of potential impacts related to project construction, the Commentor 
asks for specifics related to construction equipment, methods, number of workers, truck routes, 
etc. The precise number of workers could vary somewhat from day-to-day, however, it is 
obvious from the minor activities required for completion of the Project that heavy equipment 
will not be used, either for transportation or construction. Certainly, the roadway will not be 
burdened with large trucks or equipment, nor will there be truck routes established through 
neighborhoods. Pisgah Peak Road will not be widened. 
 
The County had developed Conditions of Approval (COA) for prior iterations of the proposed 
Project that include a Dust Control Plan for construction activities. That COA was based on the 
anticipated construction elements listed below. 
 

• Approximately 25 days of construction over an 8-week period; 

• No use of heavy equipment on-site (i.e. dozers, loaders, or graders); 

• Use of a helicopter on approximately three days to deliver and hoist the pole; 

• Use of the helicopter within the three days and/or the use of a 4-wheel drive vehicle to 
deliver building material, fencing, utility pipes/wiring, concrete and small mixer, and 
water; 

• Grading by manual labor approximately 50 cubic yards of soil; 

• Drilling by mechanical drill auger transported by helicopter or behind the four-wheel 
drive vehicle; 

• Trenching by small hand-controlled ditch digger, back filled be hand and compacted by a 
hand-controlled compactor; no excess trenching material is expected; and 

• Estimated approximately four trips per day for a four-wheel drive vehicle and trailer to 
deliver supplies and transport construction crew of up to 8 workers; 

  
Additionally the County will at a minimum adopt the same COAs and provide for the 
discretionary use of either a helicopter or a 4-wheel drive vehicle. 
 
Any construction-related impacts would be minimal and cause no impact even temporarily. 
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The stated objectives of the Project include more than expanding the radio broadcast coverage of 
the radio station. Additional objectives listed in DEIR Section 3.3.5 include: 
 

• Increase County’s broadcast coverage of above emergency broadcast and public service 
announcements to include an additional estimated 1 million Spanish-speaking listeners. 

• Increase San Bernardino City Unified School District’s listening audience (Spanish-
speaking) for its educational show (“Buenas Escuelas, Buenas Noticias”). 

• Increase Casa de San Bernardino’s and other social programs’ listening audience 
(Spanish-speaking) for social educational information. 

• Contribute to the expansion of WCSP through the implementation of a passive, not 
active, land use. As a passive land use broadcast towers have been implemented in many 
California State Parks  

• Create long term buffering of passive land uses within and adjacent to the eastern WCSP 
boundary through dedication of development rights and/or transfer of ownership in fee of 
an area equal to approximately four percent of the current WCSP land area. 

 
The DEIR analysis related to Alternatives was specifically focused on the broadcast coverage 
and compliance with FCC and other relevant regulations. The objectives related to passive use of 
a portion of the private property and a deed restriction were evaluated in several sections of the 
DEIR. 
 
Response to Comment 4-3: The County agrees that any visual assessment is, indeed, subjective. 
The County has utilized all three of the available and different federal agency-published 
methodologies to review and assess the visual impact of the Project. In each case, using the 
published methodologies, the visual impacts of the proposed Project was determined to be less 
than significant. The conclusion of the DEIR, however, is that the controversy and public 
testimony in opposition to the Project may lead to a final determination of “significance”.  
 
The analysis within the DEIR, addressed the site with a baseline of “pre-pole conditions” at a 
time when the entire Project site remained undisturbed. Field notes within the earlier Visual 
Assessments did not use this baseline. 
 
Response to Comment 4-4:  The County hired a third-party independent expert in FCC 
regulations to review the previously prepared reports submitted by both the Applicant and the 
opposition. The DEIR conclusions related to the alternative sites were based on the peer review 
conducted by the County’s independent consultant. The number of alternative sites selected for 
evaluation were indeed limited by a number of siting criteria. Additionally, under Guidelines 
Section 15126.6(f)(1), it is beyond the scope/jurisdiction of the County to weigh the merits and 
demerits of an alternative site/project that involves another jurisdiction’s goals and policies. 
 
Response to Comment 4-5:  Camera settings are listed in the lower left hand corner of each 
visual simulation figure presented in the DEIR. The simulation images were scaled to the paper 
size to visually represent true distances while holding a print-out of figure at arm’s length. 
Additionally, the lens focal length does not change when used on a different sized sensor; only 
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the angle of view changes. A 50 mm lens is always a 50 mm lens, regardless of the sensor type. 
The APS-C camera does not actually magnify the image any more than the full frame. Instead, 
the impression that it is zoomed in comes from the way it crops off the outsides of the scene. 
 
Response to Comment 4-6:  The Project Site is located approximately 1.5 miles south of the San 
Bernardino National Forest and over one-mile northwest of Oak Glen Road; a County designated 
Scenic Route. Due to topography the Project site is not visible from these roadways. As noted in 
the DEIR Section 4.1.2, during a field visit, the monopole was not visible from Wildwood 
Canyon Road or Oak Glen Road; thus, no photographs, analysis, or simulations were presented 
or required in the DEIR. It would not have been logical to provide photographs at every location 
from which the monopole was not visible. 
 
Response to Comment 4-7:  The proposed Project will not require the widening of Pisgah Peak 
Road. The trenching for utility installation will be a temporary impact with no native vegetation 
removal; and therefore, no visual impacts. Backfilling the trench will result in the return of the 
road to its pre-construction condition, which is currently a dirt road. No permanent impacts to the 
visual environment of the roadway would result. 
 
Response to Comment 4-8:  As noted in the Project’s likely COA under Condition No. 13 
“Continuous Maintenance” the property owner is required to continually maintain the property 
so that is it visually attractive, and includes that all facets of the development are regularly 
inspected, maintained, and that any defects are repaired in a timely manner. Elements to be 
maintained include but are not limited to: annual maintenance and repair of all structures, 
fencing/walls, walks, parking lots, driveways, and signs; removal of debris and graffiti on a 
weekly basis, maintenance of landscaping and erosion, and architectural control including 
maintenance of materials and colors. No additional mitigation or revisions to mitigation, as 
presented in the DEIR, is warranted. 
 
As noted in Condition No. 4, “All of the conditions of this project are continuously in effect 
throughout the operative life of the project for the use approved. Failure of the property owner, 
tenant, applicant, developer or any operator to comply with any or all of the conditions at any 
time may result in the County pursuing an enforcement action that may include a public hearing 
and revocation of the approved land use…” 
 
Response to Comment 4-9:  As discussed in Comment 4-7, the proposed Project will not require 
the widening of Pisgah Peak Road. The entire length of Pisgah Peak Road is already disturbed 
and denuded of vegetation. A review of recent photographs (including aerials) of that road was 
conducted in addition to a field review of the Project area. The trenching for utility installation 
will be a temporary impact with no native vegetation removal. Backfilling the trench will result 
in the return of the road to its pre-construction condition. No permanent impacts to flora or 
fauna, or their habitat would occur. The Commentor does not provide any evidence to support 
his assertion that biological resources would be impacted. 
 
Response to Comment 4-10:  The Geotechnical Report from 2007 was prepared for the then-
proposed Project which was a 120-foot high steel lattice tower with piers installed to depths of 
28 feet. The current Project involves a wooden monopole at a maximum height of 43 feet which 
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will not require piers. Although the current tower design and footprint has been significantly 
reduced, the background data related to geology and soils is still valid, and was, therefore, used 
in preparation of the DEIR. 
 
There will be no ground-borne vibration associated with installation of the monopole. Regarding 
nesting season requirements, the California Department of Fish and Wildlife’s expressed policy 
is concerned with peak nesting periods and does not formally address year-round nesting.  

Response to Comment 4-11:  As previously noted, the Project would not require the widening of 
Pisgah Peak Road during construction. Construction activities would require a 4-wheel drive 
vehicle only and would not require the use of heavy equipment on-site (i.e., dozers, loaders, or 
graders) as all grading/earthwork will be conducted manually. Similarly, trenching shall be by a 
hand-controlled ditch digger, back filled by hand and compacted by a hand-controlled 
compactor. In addition, construction activities would be temporary and would not interfere with 
emergency vehicles including fire access.  
 
According to County Fire, the steep access road to the Project site would be considered adequate 
because the Proposed Project would be an unmanned tower and fire crews would not travel to the 
Project site to suppress a fire at the facility (DEIR pg. 4.4-15). County Fire determined that the 
requirements for access road and water supply are not applicable requirements for unmanned 
structures that would not require evacuation or fire defense. COA will require that the equipment 
building have a multi-hour fire rating and a built-in fire suppression system that utilizes an inert 
gas. 
 
Response to Comment 4-12:  The Project does not propose the use of a back-up generator. With 
regard to the monopole, the demonstration pole was still in place at the time of the DEIR 
preparation and once it was removed the referenced text was not amended as it should have been 
prior to release of the DEIR for public review. Elsewhere in the DEIR, it is clear that the 
evaluation was finalized with the demonstration pole being removed. 
 
Response to Comment 4-13:  The Project itself would not interfere with the fire suppression 
capabilities of fire agencies responding to a wildland fire that could threaten inhabited structures, 
no matter what the cause of the fire. See Response to Comment 4-11 above. 
 
Response to Comment 4-14:  The underground electrical line extending to the proposed site from 
the existing KRBQ tower was determined in the DEIR to not be cumulative or growth inducing. 
The service extension, which the commentor alludes to as having the potential for being growth 
inducing, will be private. The DEIR determined that the provision of service to the Project site to 
not be growth-inducing because the service extension will be just that – a service lateral sized 
only to provide the necessary utility demand of the proposed Project. There would not be 
sufficient capacity available for any other users. 
 
With the combined application of the criteria used to establish the cumulative broadcast tower 
Project area, the County General Plan, Development Code, and the Oak Glen Community Plan, 
the area available for potential cumulative Project development is limited to the area shown in 
Figure 5-1. Other potential cumulative Project areas that were identified on Figure 5-1 are not in 
close proximity to the Proposed Project and are unlikely to create a cumulative land use impact. 
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Additionally, any other project would be subject to individual, detailed CEQA analysis before 
such a permit could be issued. 
 
The potential cumulative Project area utilized in the DEIR analysis (see Figure 5-1) was an 
approximate area defined to identify other projects that could share direct and indirect aesthetic 
impacts both individually and cumulatively. Other potential cumulative impacts for Air Quality, 
Biological Resources, Cultural Resources, and Greenhouse Gasses were analyzed on both a 
project and cumulative basis. Potential cumulative impacts analyzed for Aesthetics and Hazards 
were limited to the south and west facing slopes of the San Bernardino Mountains surrounding 
the Oak Glen Community.  
 
For most projects (any requiring discretionary permits) that would conflict with the General Plan 
or any other land use parameter, CEQA review would be required before: 1) approval of the 
Project, 2) adoption of CEQA Findings, 3) issuance of a CUP, and 4) issuance of COA. It is 
typical in the issuance of a CUP that a project would then be consistent with the General Plan 
and therefore cumulative land use impacts would be unlikely. 
 
Response to Comment 4-15:  Broadcast towers, since they are generally of greater height than 
cell towers, were analyzed as a worst-case scenario. Thus, any tower, whether cell or 
broadcasting, would still meet the analysis presented in the DEIR including the possibility of 
development of up to seven (7) additional towers. As concluded in the DEIR, this does not in any 
way indicate there would ever be any applications for such uses, and would, among other things, 
assume a need for such a facility and suitable land for its installation.  
 
With regarding the possible proliferation of communication towers in the Project area, such a 
concept is highly speculative and, indeed, very unlikely. In the last 20 years, the County has had 
only one other application for a radio broadcast tower in the area. Any request for an additional 
tower would require appropriate CEQA analysis on a case-by-case basis.  
 
With regards to clarifying the “private line”, as stated in Section 5.0 of the DEIR, “The proposed 
Southern California Edison (SCE) utility extension from the existing power source nearest 
Wildwood Canyon Road extending to the equipment building is considered a “private service 
extension.” As such there will be no future tie-ins or connections to this utility permitted, and 
therefore electrical service would not be extended from this line to any other adjacent parcels. 
The extension of electrical service is and therefore not considered growth-inducing as it does not 
increase the capacity or availability of service to the general area, only to the Proposed Project. 
 
Response to Comment 4-16:  CEQA discusses disagreement between experts and states in 
Guidelines Section 15151: “Disagreement among experts does not make an analysis inadequate, 
but the EIR should summarize the main points of disagreement among the experts. The courts 
have looked not for perfection but for adequacy, completeness, and a good faith effort at full 
disclosure”. 
 
The County hired a third-party independent expert in FCC regulations to review the previously 
prepared reports submitted by both the Applicant and the opposition. The DEIR conclusions 
related to the alternative sites were based on the peer review conducted by the County’s 



3.0 Comments and Responses 

Lazer Broadcasting 
April 2017 3-12 Final EIR 

independent consultant. Even if the Commentor’s suggested alternative sites were considered, 
there is nothing to suggest that they would be superior. The suggested alternative sites would 
both require towers significantly higher than the 43-foot tower proposed for this Project. As a 
result, it might well be concluded by the other jurisdictions where those possible sites exist that 
the height of the towers would make them objectionable. 
 
Under Guidelines Section 15126.6(f)(1), it is beyond the scope/jurisdiction of the County to 
weigh the merits and demerits of an alternative site/project that involves another jurisdiction’s 
goals and policies. 
 
Response to Comment 4-17:  The County hired a third-party independent expert in FCC 
regulations to review the previously prepared reports submitted by both the Applicant and the 
opposition. The DEIR conclusions related to the alternative sites were based on the peer review 
conducted by the County’s independent consultant. Even if the Commentor’s suggested 
alternative sites were considered, there is nothing to suggest that they would be superior. The 
suggested alternative sites would both require towers significantly higher than the 43-foot tower 
proposed for this Project. As a result, it might well be concluded by the other jurisdictions where 
those possible sites exist that the height of the towers would make them objectionable. 
 
Under Guidelines Section 15126.6(f)(1), it is beyond the scope/jurisdiction of the County of San 
Bernardino to weigh the merits and demerits of an alternative site/project that involves another 
jurisdiction’s goals and policies. 
 
Response to Comment 4-18:  Comment noted; Impacts to aesthetics for the No Project 
Alternative and the Proposed Project would be less than significant. However as stated in 
Section 4.1 Aesthetics of the EIR, this area of CEQA is highly subjective and public comments 
previously received by the County Board of Supervisors indicate a high level of viewer 
sensitivity to the monopole’s visual impact. In consideration of this and the alternatives analysis 
showing that no other feasible Project Sites could avoid such impacts, although the project is 
considered highly beneficial, the County determines that the visual impact, at least to some 
portion of the population, is significant and unavoidable. 
 
With regards to EIR Section 4.2 Biological Resources and the mention of a wooden pole, at the 
time of the site visit and analysis, the wooden pole was in place, but it has subsequently been 
removed.  
 
The following statement that site constraints (i.e., access, utilities and policies) would prohibit 
development of a single-family home within the vicinity of the proposed tower, appears to be in 
error, since a single-family residence on a 20-acre or larger parcel is possible under the existing 
land use designation.  
 
Response to Comment 4-19:  Comment noted. The County disagrees that fire service impacts 
would be less than significant for the alternative site, simply because it is zoned single-family 
residence. The current project location is also zoned for residential and having the designation of 
residential does not necessarily imply that access would be accessible for fire services, but 
appropriate fire access would need to be provided to construct a single-family residence.  
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Also see Responses to Comment 4-4 and 4-16 above.  
 
Response to Comment 4-20:  Comment noted 
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Letter 5 
Chatten-Brown & Carstens representing Citizens for the Preservation of Rural Living 
 
Response to Comment 5-1:  Comment noted and disputed, see detail below 
  
Response to Comment 5-2:  Although the referenced plans have goals to expand the WCSP, 
none of the community plans, goals and policies are intended to prohibit development. 
Consistent with current zoning, a single-family residence could be constructed on the Project site 
without the need for any discretionary actions by the County. Further, if the County goal were to 
restrict all types of development, a zoning designation of Open Space would have been applied 
to this area within the referenced plans, rather than that of Rural Living, as are the lands to the 
north, east, and south. In addition, the WCSP to the west is zoned by the City of Yucaipa as 
Institutional rather than Open Space. 
 
The deed restriction prohibiting development of the remainder of the 38.12-acre site allows this 
additional open area to be available for public use. The County disagrees that this is inconsistent 
with the goals and objectives of the Oak Glen Community Plan related to open spaces, 
parklands, and other recreational opportunity. A Radio Broadcast Facility is, in fact, an allowed 
use within both the applicable General Plan and Community Plan land use designations. 
 
Response to Comment 5-3:  The subject property is privately-owned and may not be required by 
the County to remain undeveloped or limited to recreational uses without possibly requiring the 
exercise of eminent domain. The deed restriction has been a condition of the Project since 2012 
and it will ensure that additional development on the site does not occur.  
 
The County has stated in the DEIR that conflicts with the goals and policies of the County 
General Plan and the Oak Glen Community Plan are “potentially significant”. However, after 
evaluation presented, and the application of a deed restriction as mitigation, potential impacts 
were determined to be less than significant. The deed restriction allows for passive use of the 
private property on undeveloped land adjacent to the WCSP. 
 
Response to Comment 5-4:  Regarding the allegation of “failing to provide substantive analysis”, 
in addition to how the use of Mitigation Measure LU-1 does not purportedly mitigate 
inconsistency with the Conservation Goal, the County contends that the deed restriction is, in 
fact, consistent with the Conservation Goal OG/CO-1. It allows for passive use of the property; 
without the Project, the public use of this undeveloped land would not be possible. 
 
Response to Comment 5–5:  With regards to BLM classification (i.e., Class I); such lands are not 
prohibited from development. Areas adjacent to the Project site are developed and include 
development with greater visual impacts than the subject Project. The County has utilized all 
three of the available and different federal agency-published methodologies to review and assess 
the visual impact of the Project. In each case, using the published methodologies, the visual 
impacts of the proposed Project was determined to be less than significant. The conclusion of the 
DEIR, however, is that the controversy and public testimony in opposition to the Project may 
lead to a final determination of “significance”.  
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In reference to the trial court saying: “The property at issue is undeveloped land ‘in a pristine 
wilderness area”, the DEIR, Section 4.1, states that the relative scenic value of a landscape is 
classified as: Class A - distinctive; Class B - typical; and Class C – indistinctive. The scenic 
attractiveness of the Project Site area, set near the eastern portion of the City of Yucaipa, is 
considered Class B and does not have any distinctive features and is typical of the landscape for 
the area. The subject property is privately-owned and County requiring the property to remain 
undeveloped, or limited strictly to recreational uses may require the exercise of eminent domain.  
The County concurs that a policy of the County’s plan(s) is that the area near WCSP is intended 
to provide a “pristine wilderness experience to park visitors”, but that is not the only use allowed 
under the County’s plan(s). Again, the Project is not inconsistent with the General Plan or Oak 
Glen Community Plan policies where Open Space is not the designated land use. 
 
Response to Comment 5-6:  The County hired a third-party independent expert in FCC 
regulations to review the previously prepared reports submitted by both the Applicant and the 
opposition. The DEIR conclusions related to the alternative sites were based on the peer review 
conducted by the County’s independent consultant. Even if the Commentor’s suggested 
alternative sites were considered, there is nothing to suggest that they would be superior. The 
suggested alternative sites would both require towers significantly higher than the 43-foot tower 
proposed for this Project. As a result, it might well be concluded by the other jurisdictions where 
those possible sites exist that the height of the towers would make them objectionable. Under 
Guidelines Section 15126.6(f)(1), it is beyond the scope/jurisdiction of the County to weigh the 
merits and demerits of an alternative site/project that involves another jurisdiction’s goals and 
policies. 
 
None of the referenced community plans, goals and policies are intended to prohibit 
development, including development within wilderness areas. If the County goal were to restrict 
all types of development, a zoning designation of Open Space, rather than Rural Living would 
have been applied to this area within the referenced plans, as are the lands to the north, east, and 
south. The WCSP to the west is zoned by the City of Yucaipa as Institutional, not Open Space. 
 
Relating to comments about the possible expansion of the WCSP, expansion is provided by way 
of the deed restriction, with additional like passive use of the remainder of the Project site. At the 
present time, the property is privately-owned and is not legally accessibly for WCSP users. The 
property is not otherwise available for acquisition. 
 
Response to Comment 5-7:  The field survey assessment provided by Goodman and Associates 
provided an estimation of slopes at the location of the tower and equipment shed as being about 
40%. The actual survey data plotted and signed off by a licensed surveyor confirms that the 
buildings and structures that are proposed to be constructed on-site are in conformance with the 
Development Code and are located on less than 40% slopes.  
 
Grading pads for the parking space and the equipment shed are required to be on land with 
slopes not exceeding 40%; this is shown on conceptual site plan (DEIR Figure 1-3). The 
engineering data submitted to the County and provided as exhibits in the DEIR have been 
verified by a licensed surveyor using flown topographic mapping verified by field survey data to 
confirm that all of the Project’s facilities are to be located on slopes less than 40%. A final site 
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plan and grading plan showing compliance with the County’s requirements will be submitted by 
the Applicant for approval by the County prior to construction. 
 
With regard to erosion control, the current project had been previously approved by the Board of 
Supervisors, and Conditions of Approval in that regard were issued in 2012 to address potential 
air quality impacts. This objection was considered and rejected by the Court and therefore, is not 
to be brought up again as a new issue. The DEIR is intended only to cover those items which the 
Court found to be in need of further review. Per Condition of Approval Nos. 12 and 14, grading 
permits (if necessary) and continuous maintenance of the site are required which include erosion 
control measures. 
 
Response to Comment 5-8:  The County disagrees that there is no substantial evidence provided 
in the analysis of cumulative impacts. With the combined application of the criteria used to 
establish the cumulative broadcast tower Project area, the County General Plan, Development 
Code, and the Oak Glen Community Plan, the area available for potential cumulative Project 
development is limited to the area shown in Figure 5-1. Other potential cumulative Project areas 
that were identified on Figure 5-1 are not in close proximity to the proposed Project and are very 
unlikely to create a cumulative land use impact. Additionally, any other project would be subject 
to individual, detailed CEQA analysis before such a permit could be issued. 
 
The potential cumulative Project area utilized in the DEIR analysis (see Figure 5-1) was an 
approximate area defined to identify other projects that could share direct and indirect aesthetic 
impacts both individually and cumulatively. Other potential cumulative impacts for Air Quality, 
Biological Resources, Cultural Resources, and Greenhouse Gasses were analyzed on both a 
project and cumulative basis. Potential cumulative impacts analyzed for Aesthetics and Hazards 
were limited to the south and west facing slopes of the San Bernardino Mountains surrounding 
the Oak Glen Community.  
 
With regard to erosion control, the current project has already been approved by the Board of 
Supervisors and COA were issued in 2012 to address potential air quality impacts. This objection 
was considered and rejected by the Court and therefore, is not to be brought up again as a new 
issue. The DEIR is intended only to cover those items which the Court found to be in need of 
further review. Per COA Nos. 13 and 43, erosion control permits and continuous maintenance of 
the site are required which include erosion control measures. 
 
Response to Comment 5-9:  Related to the comment that the DEIR fails to analyze General Plan 
consistency and a project requiring a General Plan Amendment, the Plan’s policies are used to 
guide development; it is not necessary that every project conform to every aspect of a general 
plan goal or policy. Instead that determination is left to the administrative body (here the County) 
to determine general conformance. A finding that a particular project is consistent with the 
general plan requires only that the proposed project be “compatible with the objectives, policies, 
general land uses, and programs specified in” the applicable plan. (Emphasis added.) 
Government Code §66473.5. The courts have interpreted this provision as requiring that a 
project be “in agreement or harmony with the terms of the applicable plan, not in rigid 
conformity with every detail” of it. San Franciscans Upholding the Downtown Plan v City & 
County of San Francisco (1st Dist. 2002) 102 Cal. App. 4th 656, 678 (administrative record 
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supported city's finding, as required by general plan, that Emporium Building retained no 
substantial market value in its existing condition). Similarly, the Oak Glen community is 
developed and continues to be further developed (frequently with only ministerial approvals) 
with projects that have greater visual impacts than the subject Project. Accordingly, it is seen that 
the Oak Glen Community Plan does not preclude development of private property. 
 
As discussed in the preceding comments, there has been no new information provided, no need 
to revise the Project description or the impact determinations, no new or revised mitigation 
measures are proposed for adoption, and no new feasible alternatives have been identified. 
Therefore, there is no need to recirculate the DEIR (CEQA Section 15088.5). 
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Letter 6 
California Native Plant Society, July 21, 2016 
 
Response to Comment 6-1:  Introductory comment; no response related to the DEIR is required. 
 
Response to Comment 6-2:  The County intends to require the use of locally-sourced plant 
species native to the site. The County welcomes input from CNPS regarding plant species to be 
selected. 
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Letter 7 
Mirau, Edwards, Cannon, Lewin & Tooke representing Citizens for the Preservation of 
Rural Living, July 21, 2016 
 
Response to Comment 7-1:  Introductory comment; no response required. 
 
Response to Comment 7-2:  Comments will be entered into County’s official administrative 
record for the Project. 
 
Response to Comment 7-3:  The new and current project is significantly different from the 2007 
proposal and this current Project has already been approved by the Board of Supervisors. Res 
judicata was not raised at the earlier trial and should not be raised now. Silverado Modjeska 
Recreation and Park District v. County of Orange (2011) 187 Cal. App. 4th 282. Instead, this 
EIR is intended to cover only those items which the trial Court found to be in need of further 
review. The potential for disrupting scenic views from WCSP was addressed in the DEIR and the 
impacts were determined to be significant and unavoidable. 
 
Response to Comment 7-4:  The legal doctrine of collateral estoppel does not apply here, but 
even if it did, the doctrine cannot be asserted by a third party (the Commentor), but is the 
County’s defense if it elects to assert it. The California Supreme Court has listed five threshold 
requirements that must be fulfilled to establish collateral estoppel, the first two of which are 
apropos. Pacific Lumber Co. v. State Water Resources Control Board (2006) 37 Cal. 4th 921.  
First, the issue sought to be precluded from relitigation must be identical to that decided in a 
former proceeding. Although the current Project has rudimentary similarities to the project 
considered previously, it is not identical. Because the current Project is different from the 
previous project, the second requirement is also unmet, namely, the issues were not actually 
litigated previously. 
 
The County has provided in the Development Code that the same or substantially the same 
project may be resubmitted, either with prejudice (Development Code § 86.06.080(a)) or without 
prejudice (Development Code § 86.06.080(b)), the only difference being time limitations for 
projects denied with prejudice. No other limitations for the exercise of discretion are imposed on 
the reviewing authority, a factor of particular import when more recent and more complete 
information becomes available.  
 
Response to Comment 7-5:  This comment is mistaken since Section 3.5 of the EIR is simply 
providing a history of the evolution of the current Project. That portion addressing the need for a 
major variance is not applicable to the current Project, but was applicable to a prior and larger 
project, again showings that the current Project is significantly different than the previously 
proposed project. 
 
Commentor objects because DEIR Section 3.5 does not mention County Building and Grading 
permits as being among those required. In DEIR Section 3.5 it is specifically noted that the 
permits set forth therein are not all inclusive. However, in DEIR Section 2.6 entitled: Required 
Permits and Approvals, both the grading and building permits are listed.  
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In DEIR Section 4.4, a major variance for fire protection is listed as a discretionary permit, 
which was correct at the time the current Project application was submitted to the County (2010). 
Prior to completion of the DEIR analysis on this Project (June 19, 2014), the County 
Development Code was amended allowing the Fire Marshal discretion to determine whether a 
variance is needed. Following review by the County’s Fire Marshal, it was determined that a 
variance is not needed for this Project, as is indicated in DEIR Section 4.4.3. 
 
Response to Comment 7-6:  The subsection “Utility Service” within DEIR Section 3.4 discusses 
in detail the 6,700 LF off-site and the 650 LF on-site utility installations. This construction 
activity (of either leg) would not require that a grading permit be issued by the County. Soil 
/material would be excavated, the utility line would be laid, and the trench would be backfilled. 
Minimum depth of excavation for the line in Pisgah Peak Road would be 36 inches (per SCE 
requirements), and the trench depth of the on-site 650 feet would be at depth of 18 inches). The 
off-site utility trenching activity (in Pisgah Peak Road) does not require a grading permit to be 
issued by the County. 
 
Response to Comment 7-7:  Although the County concurs that the Open Space Policy Area No. 
47 seeks to preserve resources and provide for public opportunities to enjoy open space, 
however, Open Space Policy Area No. 47 does not prohibit or limit development. The proposed 
Project was evaluated in light of its compliance with this Policy and was determined in the DEIR 
analysis to not conflict with the policy because of the Project’s extremely limited impact on the 
Oak Glen area and surrounding open space that is available for recreational use. Furthermore, the 
subject property is privately-owned and could not be required by the County to not be developed 
or limited to recreational uses without possibly requiring the exercise of eminent domain. 
 
None of the referenced community plans, goals and policies are intended to prohibit 
development. If the County goal were to restrict all types of development, a zoning designation 
of Open Space, rather than Rural Living would have been applied to this area within the 
referenced plans, as are the lands to the north, east, and south. The WCSP to the west is zoned by 
the City of Yucaipa as Institutional, not Open Space. 
 
Response to Comment 7-8:  The field survey assessment provided by Goodman and Associates 
provided an estimation of slopes at the location of the tower and equipment shed as being about 
40%. The Commentor uses citations from the biological resources assessment as alleged 
confirmation of greater slope angles. The biologist did not use topographic survey methods to 
determine slopes, but rather estimated the slope angle based on a site visit and review of USGS 
maps. The actual survey data plotted and signed off by a licensed surveyor confirms that the 
buildings and structures that are proposed to be constructed on-site are in conformance with the 
Development Code and are less than 40% slopes.  
 
Grading pads for the parking space and the equipment shed are required to be on land with 
slopes not exceeding 40%; this is shown on conceptual site plan (DEIR Figure 1-3). The 
engineering data submitted to the County and provided as exhibits in the DEIR have been 
verified by a licensed surveyor using flown topographic mapping verified by field survey data to 
confirm that all of the Project’s facilities are to be located on slopes less than 40%. A final site 
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plan and grading plan showing compliance with the County’s requirements will be submitted by 
the Applicant for approval by the County prior to construction. 
 
Response to Comment 7-9:  The commentor conflates the role of the courts in CEQA 
jurisprudence vis a vis lead agencies, and confuses their role in our system of government 
generally. The EIR was prepared to address the concerns that the court had regarding incomplete 
analysis. In so far as the matter involves a potential conflict with the goals of the Oak Glen 
Community Plan, the EIR presents evidence that can support a determination of community plan 
consistency. See Section 4.5 Land Use and Planning, pages 4.5-10 through 4.5-13. 
 
Although the standards of review set forth in Public Resources Code §§21168 (administrative 
mandamus) and 21168.5 (ordinary mandamus) are superficially different, courts have interpreted 
them to impose the same two tests in any action to review a CEQA determination. Under Public 
Resources Code § 21168, the court is limited to determining “whether the act or decision is 
supported by substantial evidence in light of the whole record.” Under Public Resources Code 
§ 21168.5, the test is whether the agency committed a “prejudicial abuse of discretion,” which 
may be shown “if the agency has not proceeded in a manner required by law or if the 
determination or decision is not supported by substantial evidence.”  
 
Thus, the court ruling at issue goes only to the extent that the courts are empowered by CEQA to 
interpret and direct lead agency actions, namely, whether the agency’s action is supported by 
substantial evidence or the agency has abused its discretion. Otherwise, “[w]hen an 
administrative agency has been delegated quasi-legislative authority, excessive interference with 
its quasi-legislative actions would conflict with the principle that the legislative branch is entitled 
to deference from the courts because of the constitutional separation of powers (Cal. Const., art. 
III, § 3).” Western States Petroleum Association v. Superior Court (1995) 9 Cal. 4th 559, 572. 
  
Response to Comment 7-10:  The proposed Project would impact an estimated 425 square feet 
(sf) of land for the installation of the tower, the equipment shed, parking area, and on-site 
utilities. The 1+ mile of the electrical undergrounding referenced in Commentor’s letter would 
occur on an existing dirt roadway, already completely disturbed and devoid of vegetation. 
Construction of the utility easement would not extend beyond the existing, unimproved roadway 
easement. The 1+ mile of Pisgah Peak Road is not a part of the entire 38.12-acre property 
referred as the Project site. The utility alignment within the private road is an off-site utility 
extension and was evaluated by the DEIR for impact to biological resources.  
 
That portion of the 38.12-acre property that is to be deed-restricted to the Park was intended to 
support expansion of the Park and provide for passive use of the property. 
 
Response to Comment 7-11:  Regarding the “potentially dangerous” emissions from radio 
frequency (RF) electronic fields, and the FCC rule related to fencing properties with RF towers, 
the County concurs that the Lazer tower site is potentially accessible from the trails within the 
WCSP, trails within the City of Yucaipa, and from Pisgah Peak Road. The Project includes the 
installation of a fence around the area to be determined by FCC testing to be appropriate for 
eliminating non-compliant RF exposure to the public. The exact placement of the fencing will be 

https://1.next.westlaw.com/Link/Document/FullText?findType=L&pubNum=1000298&cite=CACNART3S3&originatingDoc=I1ef2a5ecfaba11d9bf60c1d57ebc853e&refType=LQ&originationContext=document&transitionType=DocumentItem&contextData=(sc.UserEnteredCitation)
https://1.next.westlaw.com/Link/Document/FullText?findType=L&pubNum=1000298&cite=CACNART3S3&originatingDoc=I1ef2a5ecfaba11d9bf60c1d57ebc853e&refType=LQ&originationContext=document&transitionType=DocumentItem&contextData=(sc.UserEnteredCitation)
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in accordance with FCC regulations developed for the protection from RF emissions and 
included on the final site plan submitted for County approval. 
 
“Radio Frequency Emissions” signs would be posted on the fenced area. Therefore, any 
“danger” of Park trail users inadvertently coming onto the area of the property that may have RF 
emissions would be eliminated. As provided in the Project Description on DEIR Figure 1-3, 
“Signage” and “Security Fencing” will be installed per FCC regulations as may be required to 
address any possible RF conditions. 
 
In development of the Project design, the Applicant contracted with firms with extensive 
expertise in radio communication facilities to insure compliance with FCC regulations. None of 
these experts expressed any concern whatsoever about dangerous RF exposure being possible 
from the proposed Project. 
 
As the Commentor notes, there are FCC rules and regulations regarding protection of the public 
from possible RF radiation exposure. Compliance with the terms of any FCC permit will ensure 
that the Project has eliminated all reasonable hazards. The failure to comply with these 
regulations would result in a denial of a permit from the FCC. The fact that the FCC issued a 
permit is clear indication that compliance with FCC rules has been accomplished. 
 
Response to Comment 7-12:  Comment noted. Although the referenced plans have goals to 
expand the WCSP, none of the community plans, goals and policies are intended to prohibit 
development. Consistent with current zoning, a single-family residence could be constructed on 
the Project site without the need for any discretionary actions by the County. Further, if the 
County goal were to restrict all types of development, a zoning designation of Open Space would 
have been applied to this area within the referenced plans, rather than that of Rural Living, as are 
the lands to the north, east, and south. In addition, the WCSP to the west is zoned by the City of 
Yucaipa as Institutional rather than Open Space. 
 
Response to Comment 7-13:  The deed restriction prohibiting development of the remainder of 
the 38.12-acre site allows this additional open area to be available for public use. The County 
disagrees that this is inconsistent with the goals and objectives of the Oak Glen Community Plan 
related to open spaces, parklands, and other recreational opportunity. 
 
Relating to the allegation that DEIR ignored the radio frequency waves, see Response to 
Comment 7-11. 
 
Relating to the contention that the DEIR ignored “an industrial facility” disturbing a “pristine, 
open-space view” that is not something contemplated by the General Plan, or Oak Glen 
Community Plan, communication tower use is, in fact, an allowed use within both applicable the 
General Plan and Community Plan land use designations.  
 
Relating to the comment that “the monopole being proposed below the ridgeline”, the DEIR 
refers to the most prominent, noteworthy peak of the mountain range when looking northeast 
from a trail southwest of the Project site, as is shown in Figure 4.1-5. Based on the photos used 
in the visual assessment for the DEIR, several vantage points are presented, all varying in what 
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portion of the mountain range is visible. A ridgeline is typically defined as the highest point of a 
mountain ridge, and this definition was used for purposes of the DEIR analysis. Because the 
monopole is to be placed well below the highest points of the mountain range, as viewed from 
several vantage points, it is seen from the photos and simulations that the monopole location is 
well below the “ridgeline”. Photographs taken of the demonstration pole were used in 
Figure 4.1-5. 
 
Relating to comments about the possible expansion of the WCSP, the County disagrees that the 
Project limits the opportunity for expansion, and, in fact, results, by way of the deed restriction, 
in additional like passive use of the remainder of the Project site. At the present time, the 
property is privately-owned and is not legally accessible to Park users. The property is not 
otherwise available for acquisition. 
 
Response to Comment 7-14:  The Commentor appears to misunderstand the procedures that the 
County follows. Most projects (any requiring discretionary approvals) would not be entirely 
consistent with the General Plan if there weren’t COA to make the Project consistent. A project 
application, if requiring permits, may require CEQA review before: 1) approval of the Project, 2) 
adoption of CEQA Findings, 3) issuance of a CUP, and, 4) issuance of Conditions of Approval. 
It is typical in the issuance of a Conditional Use Permit that a project would then become 
consistent with the General Plan. 
 
Regarding the allegation of “misplacement” of Mitigation Measure LU-1 in that it purportedly 
does not mitigate inconsistency with the Conservation Goal, the County contends that the deed 
restriction is, in fact, consistent with the Conservation Goal OG/CO-1. It allows for passive use 
of the property; without the Project, the public use of this undeveloped land would not be 
possible. 
 
Response to Comment 7-15:  Aesthetics – The Pisgah Peak Open Space Policy Area 47 does not 
mention scenic resources. The primary goal of the policy is to support the diversity of species 
including large mammals and maintaining habitat values. It is the County Staff’s determination, 
based in part on the Biological Resources Assessment, that due to the relatively small size of the 
Project, it will not be in conflict with the Pisgah Peak Open Policy Area 47. The General Plan 
and its policies are used to guide development; it is not necessary that every project conform to 
every aspect of a general plan goal or policy. Instead that determination is left to the 
administrative body (here the County) to determine general conformance. A finding that a 
particular project is consistent with the general plan requires only that the proposed project be 
“compatible with the objectives, policies, general land uses, and programs specified in” the 
applicable plan. (Emphasis added.) Government Code § 66473.5. The courts have interpreted 
this provision as requiring that a project be “in agreement or harmony with the terms of the 
applicable plan, not in rigid conformity with every detail” of it. San Franciscans Upholding the 
Downtown Plan v City & County of San Francisco (1st Dist. 2002) 102 Cal. App. 4th 656, 678 
(administrative record supported city’s finding, as required by general plan, that Emporium 
Building retained no substantial market value in its existing condition). 
 
 Contrary to the position of the Commentor, Open Space Policy Area 47 does not speak to scenic 
vistas. 
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Regarding the possible proliferation of high towers in the Project area, such a concept is highly 
speculative and, indeed, very unlikely. In the last 20 years, the County has had only one other 
application for a radio broadcast tower in the area. Moreover, any request for an additional tower 
would require appropriate CEQA analysis on a case-by-case basis.  
 
Regarding efforts by conservancies to acquire and expand open space areas (and the Park), those 
long-range plans may not come to fruition and, by no means, guarantee acquisition. Such a 
contingency does not, in any way, preclude legal development of private property (such as the 
Project site) in the meantime. 
 
Response to Comment 7-16:  The scenic area referenced includes U.S. Forest Service (USFS) 
lands; such lands are not prohibited from development. In fact the USFS maintains land use 
plans that allow for development to occur within the forest. In addition, as stated in Response to 
Comment 7-15 above, the General Plan and its policies are used to guide development; it is not 
necessary that every project conform to every aspect of a general plan goal or policy. Instead that 
determination is left to the administrative body (here the County) to determine general 
conformance. Save our Peninsula Committee v. Monterey County Board of Supervisors (2001) 
87 Cal. App. 4th 99 Oak Glen community is developed and continues to be further developed 
(frequently with only ministerial approvals) with projects that have greater visual impacts than 
the subject Project. Accordingly, it is seen that the Oak Glen Community Plan goal is not 
intended to preclude development of private property. 
 
Response to Comment 7-17:  The statements in the DEIR related to the Project being located 
below the ridgeline is correct in that the reference is to all portions of the Project being below the 
most prominent ridgeline as seen from WCSP. Figure 4.1-2 (and all other simulations in this 
section of the DEIR) points to the area of placement of these facilities. These exhibits clearly 
identify the location of the facilities, not the specific placement related to elevation. The arrows 
on the simulations point to the location, not the elevation of the structures. Regardless, even if 
the Project were to be located at/on the ridgeline, (which it is not) there is nothing in County 
Code prohibiting placement of a tower “on a ridgeline”. 
 
Response to Comment 7-18:  The analysis discussed in the EIR, disclosed that although portions 
of the project maybe visible from certain vantage points, the impacts as determined by the three 
established visual assessments indicate that they are not substantial. However, as further 
indicated in the EIR, because of the significant public responses obtained, it was concluded in 
Section 4.1 Aesthetics, page 4.1-25 that:  
 

“The Lead Agency determines that implementation of Mitigation Measures AES-
1 and AES-2 would reduce potential visual impacts at the Wildwood Canyon 
State Park and nearby sensitive receptors including residences and trail users to a 
less than significant level. This is supported by the analysis that relied on the 
USFS model and other federal agency models for determining and ranking visual 
changes in the environment. However, this area of CEQA is highly subjective and 
public comments previously received by the County Board of Supervisors 
indicate a high level of viewer sensitivity to the monopole’s visual impact. In 
consideration of this and the alternatives analysis showing that no other feasible 
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Project Sites could avoid such impacts, although the project is considered highly 
beneficial, the County determines that the visual impact, at least to some portion 
of the population, is significant and unavoidable.” 

 
The County will ensure that the administrative record compliances with Public Resources Code 
Section 21167.6, which governs the content of administrative records. 
 
Response to Comment 7-19:  The County agrees that any visual assessment is, indeed, 
subjective. The County has utilized all three of the available and different federal agency-
published methodologies to review and assess the visual impact of the Project. In each case, 
using the published methodologies, the visual impacts of the proposed Project were determined 
to be less than significant. The conclusion of the DEIR, however, is that the controversy and 
public testimony in opposition to the Project may lead to a final determination of “significance”.  
 
Response to Comment 7-20:  Mitigation Measure AES-1 reduces the level of significance of the 
impact; this is a feasible mitigation measure. Regularly changing the paint color on the monopole 
based on weather or seasonal conditions would not be feasible. 
 
Response to Comment 7-21:  The access between the tower and the equipment shed was 
included as an unvegetated dirt access in the visual simulations model. It is most clearly seen in 
Figure 4.1-4. The discussion of impact is, indeed, limited; the access, being a foot path, is similar 
to trails located throughout this area of the mountain range. Likewise, the fuel modification zone 
was also included in the visual simulations model, but is not a prominent feature from the 
viewpoints modeled. 
 
Response to Comment 7-22:  The concept of visual impact is extremely subjective. As set forth 
in the DEIR, the experts utilizing all accepted methodologies came to the conclusion that the 
visual impacts would be less than significant. However, because it is subjective a different 
conclusion could be reached. 
 
Response to Comment 7-23:  The Commenter’s opinion is noted. The comment provides no 
reference to the DEIR and therefore, no further response is warranted. 
 
Response to Comment 7-24:  The deed restriction has been a part of the Project since 2009. 
CEQA objectives are often a combination of both the Applicant’s and the Lead Agency’s 
objectives. 
 
Response to Comment 7-25:  A No Project Alternative is not intended under CEQA to be limited 
to a total lack of development, but can also be potential development within the present land use 
designation that could be done on a ministerial basis. The example cited in the DEIR complies 
with the existing land use designation of Rural Living and meets the intent of providing an 
appropriate No Project Alternative analysis.  
 
The Commentor suggests that the No Project Alternative be analyzed with the assumption that 
the property would be used for open space purposes; such a land use would require a General 
Plan Amendment which would not be considered “No Project”. Keeping the property vacant as 
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an appropriate No Project Alternative would fail to recognize that the property is capable of 
development within existing zoning and building requirements.  
 
Regardless of the size of the residence chosen for construction, the visual impacts would likely 
be greater than those of the proposed Project because such development could include structures 
exceeding the mass and/or height of the proposed Project. The fact that residential construction is 
discouraged does not mean that it is prohibited on an individual basis. 
 
Response to Comment 7-26:  CEQA discusses disagreement between experts and states in 
Guidelines Section 15151: “Disagreement among experts does not make an EIR inadequate, but 
the EIR should summarize the main points of disagreement among the experts. The courts have 
looked not for perfection but for adequacy, completeness, and a good faith effort at full 
disclosure.” 
 
The County hired a third-party independent expert in FCC regulations to review the previously 
prepared reports submitted by both the Applicant and the Project opponents. The DEIR 
conclusions related to the alternative sites were based on the peer review conducted by the 
County’s independent consultant. Even if the Commentor’s suggested alternative sites were 
considered, there is no credible evidence to suggest that they would be superior. The suggested 
alternative sites would both require towers significantly higher than the 43-foot tower proposed 
for this Project. As a result, it might well be concluded by the other jurisdictions where those 
possible sites exist that the height of the towers would make them objectionable. 
 
Under Guidelines Section 15126.6(f)(1), it is beyond the scope/jurisdiction of the to weigh the 
merits and demerits of an alternative site/project that involves another jurisdiction’s goals and 
policies. 
 
Response to Comment 7-27:  As discussed immediately above, CEQA accommodates 
disagreement between experts. There is always the possibility of avian collisions with any 
structure. This does not prohibit the construction of structures in most areas. Instead, the interim 
guidelines suggested by the U.S. Fish & Wildlife Service (USFWS) acknowledge the potential 
for collision and make recommendations to minimize collision impacts when it is not possible to 
avoid those impacts because of other considerations. The comment that co-locating the tower 
elsewhere, per the interim USFWS guidelines was not recommended. The USFWS 
recommendations are simply that, they are not a requirement. There are many other 
considerations that affect the tower placement other than bird collision impacts. 
 
Co-location was not evaluated because there was no suitable existing tower site available that 
would meet the Project objectives. Co-location would require a number of factors, not the least 
of which is obtaining the consent of an existing pole’s owner. Further, there is no existing 
“antennae farm” where most of the Project’s objectives could be met.  
 
Response to Comment 7-28:  It is not required, and not always necessary, to conduct a four-
season survey for a given project. The purpose of the surveys conducted for the Project was to 
evaluate site conditions and determine whether any legally protected species or suitable habitat 
for those species were present in the Project area and/or would be impacted by the Project. Had 
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any of these conditions prevailed within the Project area, the general biological assessments 
would have recommended appropriate focused studies for those protected resources. None of the 
legally-protected species or their habitat were found during any surveys of the Project area 
(conducted in 2006, 2007, 2009, 2010, 2012, and 2015). 
 
Response to Comment 7-29:  The entire length of Pisgah Peak Road is already disturbed and 
denuded of vegetation. A review of recent photographs (including aerials) of the road was 
conducted in addition to a field review of the Project area. The trenching for utility installation 
will be a temporary impact with no native vegetation removal. Backfilling the trench will result 
in the return of the road to its pre-construction condition. No permanent impacts to flora or 
fauna, or their habitat would occur. The Commentor does not provide any evidence to support 
his assertion that biological resources would be impacted. 
 
Response to Comment 7-30:  Regarding the assessment of potential impacts related to Project 
construction, the Commenter asks for specifics related to construction equipment, methods, 
number of workers, truck routes, etc. The precise number of workers could vary somewhat from 
day-to-day, however, it is obvious from the minor activities required for completion of the 
Project that heavy equipment will not be used, either for transportation or construction. 
Certainly, the roadway will not be burdened with large trucks or equipment, nor will there be 
truck routes established through neighborhoods.  
 
The County has developed COA for prior iterations of the proposed Project that include a Dust 
Control Plan for construction activities. That COA was based on the anticipated construction 
elements listed below. 
 

• Approximately 25 days of construction over an 8-week period; 

• No use of heavy equipment on-site (i.e. dozers, loaders, or graders); 

• Use of a helicopter on approximately three days to deliver and hoist the pole; 

• Use of the helicopter within the three days and/or the use of a 4-wheel drive vehicle to 
deliver building material, fencing, utility pipes/wiring, concrete and small mixer, and 
water; 

• Grading by manual labor approximately 50 cubic yards of soil; 

• Drilling by mechanical drill auger transported by helicopter or behind the four-wheel 
drive vehicle; 

• Trenching by small hand-controlled ditch digger, back filled be hand and compacted by a 
hand-controlled compactor; no excess trenching material is expected; and 

• Estimated approximately four trips per day for a four-wheel drive vehicle and trailer to 
deliver supplies and transport construction crew of up to 8 workers; 

  
Additionally, the County will at a minimum adopt the same COAs and provide for the 
discretionary use of either a helicopter or a 4-wheel drive vehicle. 
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Any construction-related impacts would be minimal and considered temporary in nature 
(See: City of Arcadia v. State Water Resources Control Board (4th Dist. 2006) 135 Cal. App. 4th 
1392). 
 
Regarding the Geotech Report, the 2007 report was prepared for the then-proposed Project which 
was a 120-foot high steel lattice tower. The report was prepared for use by the Applicant in the 
evaluation of the property and to assist engineers in design of Project plans and specifications. 
Although the current tower design and footprint has been significantly reduced, the background 
data related to geology and soils is still valid, and was, therefore, used in preparation of the 
DEIR. The current Project involves a wooden monopole at a maximum height of 43 feet which is 
approximately 1/3 of the height and far less weight than the tower evaluated in the geotechnical 
report. 
 
The installation of a 43-foot monopole, that was previously placed by a way of lawful 
Temporary Use Permit does not require substantial drilling or digging within dense bedrock. The 
prior demonstration monopole was installed without any guy wires, or mechanical equipment 
use. The pole was set and was subsequently removed.  
 
Therefore, the concerns expressed by the Commentor are not applicable to the current Project. 
 
Response to Comment 7-31:  Construction of the utility line within Pisgah Peak Road is 
described in Response to Comment 7-6. 
 
Response to Comment 7-32:  The current Project has already been approved by the Board of 
Supervisors and COA were issued in 2012 to address potential air quality impacts. This objection 
was considered and rejected by the Trial Court and therefore, is not to be brought up again as a 
new issue. The DEIR is intended only to cover those items which the Trial Court found to be in 
need of further review. 
 
Potential impacts to air quality due to the construction and operation of the Lazer Broadcasting 
radio broadcast facility were assessed in the County’s Initial Study/Mitigated Negative 
Declaration (IS/MND) dated October 26, 2011 and determined to have a less than significant 
impact. Subsequently, in October 2013, the Superior Court required the County to further 
evaluate and prepare a focused EIR on the potentially significant issues of Aesthetics, Land Use, 
Hazards (Fire Safety), and Recreation. All other issues were either determined to be have been 
adequately addressed in the IS/MND or were not addressed and thus waived in the writ of 
mandate proceedings. 
 
The IS/MND and the EIR dated May 2016 both describe the planned construction of the radio 
broadcasting facility. As therein provided, the construction of the site would include the 
following: 
 

• Approximately 25 days of construction within an 8-week period; 

• No use of heavy equipment on-site (i.e. dozers, loaders, or graders); 

• Use of a helicopter on approximately three days to deliver and hoist the pole; 
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• Use of the helicopter within the three days and/or the use of a 4-wheel drive vehicle to 
deliver building material, fencing, utility pipes/wiring, concrete and small mixer, and 
water; 

• Grading by manual labor slightly less than 50 cubic yards of soil; 

• Drilling by mechanical drill auger transported by helicopter or behind the four-wheel 
drive vehicle; 

• Trenching by small hand-controlled ditch digger, back filled be hand and compacted by a 
hand-controlled compactor; no excess trenching material is expected; and 

• Estimated approximately four trips per day for a four-wheel drive vehicle and trailer to 
deliver supplies and transport construction crew of up to 8 workers; 

 
The IS/MND determined that short-term minor construction emissions would occur during 
construction from soil disturbance and equipment exhaust. However, based on the short-term 
construction period, minor grading, no heavy equipment use, and the SCAQMD modeling results 
of similar construction activities, the Proposed Project would not exceed SCAQMD thresholds 
for PM10. As with any construction within the South Coast Air Basin, any of the proposed 
Project’s construction activities are subject to SCAQMD Rule 402 and Rule 403 for dust control. 
 
Per COA No. 36, the developer is required to submit and comply with a dust control plan to 
minimize dust emissions. 
 
Noise would not occur during operation of the facility. Per COA No. 32, construction would be 
limited to weekdays and Saturdays to the hours of 7 a.m. and 7 p.m., with no construction on 
Sundays. 
 
Per COA Nos. 43 and 13, erosion control permits and continuous maintenance of the site are 
required which include erosion control measures. 
 
Per COA No. 67 and Mitigation Measure AES-2, the developer shall implement a fire-resistant 
landscaping plan. 
 
Response to Comment 7-33:  The underground electrical line extending to the proposed site from 
the existing KRBQ tower was determined in the DEIR to not be growth inducing. The service 
extension will be private which the Commenter alludes to having the potential for being growth 
inducing. The DEIR determined the provision of service to the Project site to not be growth-
inducing because the service extension will be just that – a service lateral sized only to provide 
the necessary utility demand of the proposed Project. There would not be sufficient capacity 
available for any other users. 
 
Response to Comment 7-34:  The Commentor states that neither the EIR nor the letter from Don 
Oaks discusses the impact of a brush fire caused by a lightning strike to the tower would have on 
adjacent neighborhoods and residential dwellings. DEIR Section 4.4 presents the County’s 
General Development Standards as well as all other applicable standards that the Project is 
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required to comply with to reduce the risk of fire. Additional mitigation measures were also 
recommended to further reduce the risk of fire. These include: 
 

Mitigation Measure HAZ-1:  The Project Proponent shall install an earthing system during 
the installation of the monopole. An appropriate system shall be selected based on the 
standards set forth by the United States National Electrical Code (NEC) or National Fire 
Project Association (NFPA) 701. The County Building and Safety Officer shall inspect the 
system for compliance with these standards. 
 
Mitigation Measure HAZ-2:  The Project Proponent shall apply a latex-based, fire 
protective coating to the monopole. The selected coating shall have high adhesion quality 
and provide long-term protection.  
 
Mitigation Measure HAZ-3:  The existing monopole at the site shall be replaced with a new 
monopole that is free of the initial treatment of creosote or pentachlorophenol that is 
typically applied to wooden poles. These initial treatments may contain a preservative that 
could prevent the long-term adhesion of a latex base fire retardant.  

 
Mitigation Measure HAZ-4:  The fuel modification area shall be inspected on a quarterly 
basis throughout the life of the project to ensure the initial clearing area is maintained. Upon 
inspection, appropriate trimming and clearing shall be initiated. In addition, any fuel 
sources at the base of the monopole shall be removed. 
 

The DEIR determined that, in the event of a lightning strike, the installation of an earthing 
system, application of fire protective coating, and maintenance within the fuel modification area 
would reduce the potential for wildfires in association with lightning strikes at the wooden 
monopole. Potential impacts from lighting and ultimately wildfires would be reduced to a less 
than significant level with the listed mitigation measures. This was substantiated by a third-party 
expert in fire behavior hired by the County. 

 
The Project itself would not interfere with the fire suppression capabilities of fire agencies 
responding to a wildland fire that could threaten inhabited structures, no matter what the cause of 
the fire. The existing 199-foot tall metal lattice KRBQ tower is not much further in distance from 
inhabited structures than the Project and the new Project with a lower height and wooden 
material would be far less attractive for lightning strikes. 
 
Response to Comment 7-35:  The Commenter indicates that surveys need to be completed for 
archaeological and paleontological resources based on the Project Application. Appendix B of 
the DEIR is the County’s 2011 CEQA IS which determines there is “No Impact” to such 
resources because there are no such resources identified in the Project vicinity. No previous 
comments or evidence has been received from any agency or public member regarding the need 
to evaluate archaeological or paleontological resources. 
 

                                                 
1 The National Electrical Code (NEC) or National Fire Project Association (NFPA 70), is a regionally adoptable 
standard for the safe installation of electrical wiring and equipment in the United States. 
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Response to Comment 7-36:  The planning assumptions (which all are speculative) made in the 
DEIR for the cumulative impacts assessment included the assumption that biological impacts 
would likely be significant. The Commentor argues that this contradicts the conclusions related 
to the Project’s impacts to biological resources. The Commentor seemingly misunderstands what 
was being presented. The significant cumulative impacts resulting from extension of utility 
service was based on the supposition of many towers and many individual service extensions 
being constructed. This was an absolute worst-case scenario (that is extremely unlikely to occur 
considering property size, location, and broadcasting requirements) with extension of lines 
through undisturbed lands (rather than within Pisgah Peak Road). (See DEIR Section 5). Thus, 
although less than significant impacts would result from the Project, potentially significant 
impacts could, (but are extremely unlikely to) result from cumulative projects in the area. 
 
Response to Comment 7-37:  The visual impacts of the proposed Project were presented using 
the published methodologies and were determined to be less than significant. The conclusion of 
the DEIR is that the controversy and public testimony in opposition to the Project may lead to a 
final determination of “significance” (see Response to Comment 7-19). Regarding cumulative 
impacts, the determination was made that impacts would be less than significant; the County 
does not concur that the analysis is flawed. The mere possibility of development of up to seven 
(7) additional broadcast towers does not, in any way, indicate there would ever be any 
applications for such uses, and would, among other things, assume a need for such a facility and 
suitable land for its installation. A complete analysis of possible additional towers was included 
in Section 5.0 Other CEQA Required Analysis, pages 5-7 through 5-9 of the EIR. However, such 
a possibility was expressly indicated there in, as being extremely unlikely to ever occur.  
 
Response to Comment 7-38:  See Response to Comment 7-29. 
 
Response to Comment 7-39:  The County disagrees that there is no substantial evidence provided 
in the analysis of cumulative impacts. With the combined application of the criteria used to 
establish the cumulative broadcast tower Project area, the County General Plan, Development 
Code, and the Oak Glen Community Plan, the area available for potential cumulative Project 
development is limited to the area shown in Figure 5-1. Other potential cumulative Project areas 
that were identified on Figure 5-1 are not in close proximity to the Proposed Project and are 
unlikely to create a cumulative land use impact. Additionally, any other project would be subject 
to individual, detailed CEQA analysis before such a permit could be issued. 
 
The potential cumulative Project area utilized in the EIR analysis (see Figure 5-1) was an 
approximate area defined to identify other projects that could share direct and indirect aesthetic 
impacts both individually and cumulatively. Other potential cumulative impacts for Air Quality, 
Biological Resources, Cultural Resources, and Greenhouse Gasses were analyzed on both a 
project and cumulative basis. Potential cumulative impacts analyzed for Aesthetics and Hazards 
were limited to the south and west facing slopes of the San Bernardino Mountains surrounding 
the Oak Glen Community.  
 
For most projects (any requiring discretionary permits) that would conflict with the General Plan 
or any other land use parameter, CEQA review would be required before: 1) approval of the 
Project, 2) adoption of CEQA Findings, 3) issuance of a COA, and 4) issuance of COA. It is 
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typical in the issuance of a COA that a project would then be consistent with the General Plan 
and therefore cumulative land use impacts would be unlikely. 
 
Response to Comment 7-40:  As discussed in the preceding comments, there has been no new 
information provided, no need to revise the Project description or the impact determinations, no 
new or revised mitigation measures are proposed for adoption, and no new feasible alternatives 
have been identified. Therefore, there is no need to recirculate the DEIR (CEQA 
Section 15088.5). 
 



 4.0 Mitigation Monitoring and Reporting Program 

Lazer Broadcasting  
Final EIR April 2017 

4-1 

4.0 MITIGATION MONITORING AND REPORTING PROGRAM  
 
4.1 INTRODUCTION 
 
The Mitigation Monitoring and Reporting Program (MMRP) was prepared to implement the 
mitigation measures identified in the Lazer Broadcasting EIR. CEQA Section 21081.6 requires 
adoption of a monitoring program when mitigation measures have been identified that would 
reduce or avoid significant environmental effects. 
 
CEQA requires adoption of a monitoring program for those measures or conditions placed on a 
project to mitigate or avoid adverse effects on the environment. The law states that the 
monitoring program shall be designed to ensure compliance during project implementation. 
When implemented, environmental effects associated with the development of the Lazer 
Broadcasting Facility will be reduced or eliminated. 
 
The MMRP contains the following elements: 

 
1. Measures that act to mitigate significant impacts on the environment are recorded with 

the action and the procedure necessary to ensure compliance.  
2. A procedure of compliance and verification has been outlined for each action necessary. 

This procedure designates who will take action, what action will be taken and when, and 
to whom and when compliance will be reported. 

3. The MMRP has been designed to provide focused, yet flexible guidelines. As monitoring 
progresses, changes to compliance procedures may be necessary based upon 
recommendations by those responsible for the program.  

 
4.2 RESPONSIBILITIES AND AUTHORITY 
 
The County of San Bernardino (County) will be the primary agency responsible for 
implementing the mitigation measures. In some cases, the County may contract with others to 
implement measures. The County’s role is to monitor and ensure the implementation of the 
measures.  
4.3 MONITORING PERSONNEL 
 
The County is responsible for ensuring that the mitigation measures in this Final EIR are 
implemented. The County reserves the right to hire technical experts and professional to help in 
evaluating compliance. These may include but are not limited to biologists, archaeologists and 
planning professionals.  
 
For impacts related to construction of the Project, the project planner or responsible County 
department has the authority to stop the work of construction contractors if compliance with any 
aspects of the MMRP are not occurring after written notification has been issued.  
 
If any impacts require long-term monitoring, the applicant shall provide the County with a plan 
for monitoring the mitigation activities at the project site and reporting the monitoring results to 
the County.  
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Mitigation Measures No. / 
Implementing Action 

 
Responsible for 

Monitoring 

 
Monitoring 
Frequency 

 
Timing of 

Verification 

 
Method of 

Verification 

 
Verified Date 

/Initials 

Aesthetics 

AES-1: The monopole, antenna and shed shall be 
painted olive green to blend with the surrounding 
vegetation. In addition to this first layer of treatment, a 
second layer of paint shall be worked in a random 
pattern in colors of deep olive, light sage and light brown 
to further mimic a vegetative pattern or camouflage 
effect. The random pattern shall be applied in a stippling 
or sponging manner to avoid sharp lines.  
 

County of San 
Bernardino Land 
Use Services 

After paint 
application 

Prior to 
commencing 
operations  

On-site Inspection  

AES-2: The Project Proponent shall revegetate the 
portion of the ridge where the demonstration pole was 
placed. During placement of the demonstration pole and 
conducting geotechnical field testing, vegetation was 
removed. The scraped area, which appears in the form 
of a line down the slope, and any other areas that may 
be disturbed during site development shall be 
revegetated at the direction of a County-approved 
biologist prior to issuance of permits. 
 

County-approved 
biologist 

After 
construction 

After submittal 
of CCRF and 
issuance of final 
County permits 
and prior to 
commencing 
operations 

On-site Inspection  

Biological Resources 
BIO-1: Biology Monitoring: In order to reduce or 
eliminate direct mortality to Blainville’s horned lizard, San 
Diego mountain kingsnake, and the northern red 
diamond rattlesnake during construction, a biologist will 
pre-survey the construction site and access road each 
day prior to the start of work and periodically throughout 
the day during construction. These or other wildlife 
incidentally observed, found to be in harm’s way, will be 
relocated to a safe place.  
 

County-approved 
biologist 

Each day prior 
to start of 
construction 
work and 
throughout 
workday 

Prior to 
commencing 
construction 

On-site inspection  



   
Mitigation Measures No. / 

Implementing Action 

 
Responsible for 

Monitoring 

 
Monitoring 
Frequency 

 
Timing of 

Verification 

 
Method of 

Verification 

 
Verified Date 

/Initials 
BIO-2: Nesting Bird Surveys: If construction is 
scheduled during bird nesting seasons (February 1 to 
August 31), a qualified biologist shall survey the area 
within 200 feet (or up to 300 feet depending on 
topography or other factors and 500 feet for raptors) of 
the construction activity to determine if construction 
would disturbing nesting birds. If observed in the Project 
impact area, occupied nest shall not be disturbed unless 
a qualified biologist verifies through non-invasive 
methods that either: (a) the adult birds have not begun 
egg-laying and incubation; or (b) the juveniles from the 
occupied nests are foraging independently and are 
capable of independent survival. If the biologist is not 
able to verify one of the above conditions, then no 
disturbance shall occur within 300 feet of non-raptor 
nests, and within 500 feet of raptor nests, during the 
breeding season so as to avoid abandonment of the 
young (CDFW 2012b). This mitigation measure does 
not apply if construction occurs during the non-nesting 
season, September 1 through January 31.  
 

County-approved 
qualified biologist 

Survey to be 
conducted if 
construction is 
scheduled 
during bird 
nesting 
season 
(February 1 to 
August 31). 

Prior to 
construction if 
scheduled 
during bird 
nesting season  

On-site inspection  

BIO-3: The proposed project meets all four criteria for 
reducing avian mortality as recommended in the 
Longcore report. The proposed monopole is not 
proposed to be located on a peak or ridgeline; at 43 feet, 
it would be below the County Development Code 
standard and below the APLIC recommendations; it 
would not be lighted; and there would be no supporting 
guy wires. 
 

County of San 
Bernardino Land 
Use Services, 
Building Inspector 

Prior to 
issuance of 
final 
occupancy 

During review of 
grading/building 
plans 

On-site inspection  

Geology and Soils 
GS-1: Prior to issuance of grading and/or building 
permits for the Proposed Project, the Project Proponent 
shall submit a Geologic Investigation Report and an 
Updated Geotechnical Report. Recommendations 
included in all geologic and geotechnical reports 
prepared for the Proposed Project shall be 
implemented. 
 

County of San 
Bernardino Building 
and Safety Division 

Prior to 
issuance of 
grading 
/building 
permits 

Prior to 
issuance of 
grading 
/building permits 

Memo 
documenting 
report review. 
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Implementing Action 

 
Responsible for 

Monitoring 

 
Monitoring 
Frequency 

 
Timing of 

Verification 

 
Method of 

Verification 

 
Verified Date 

/Initials 
GS-2: The proposed development shall be completed in 
accordance with the requirements of the latest edition of 
the California Building Code as well as the 
recommendations included within the geologic 
investigation report and updated geotechnical report 
required prior to issuance of grading and/or building 
permits. 
 

County of San 
Bernardino Building 
and Safety Division 

Prior to 
issuance of 
grading 
/building 
permits 

Prior to 
issuance of 
grading 
/building permits 

Memo 
documenting 
report review. 

 

GS-3: To ensure the structural safety of the Proposed 
Project in the event of an earthquake, the Proposed 
Project shall be designed and constructed in 
accordance with the seismic design requirements of the 
latest edition of the California Building Code. 
 

County of San 
Bernardino Building 
and Safety Division 

Prior to 
issuance of 
grading 
/building 
permits 

Prior to 
issuance of 
grading 
/building permits 

Memo 
documenting 
report review. 

 

GS-4: All on-site excavation activities shall be 
conducted in accordance with Cal-OSHA regulations. 
Adequate moisture content shall be maintained within 
the removed and recompacted fill soils to improve 
stability. 
 

County of San 
Bernardino Building 
and Safety Division 

Prior to 
issuance of 
grading 
/building 
permits 

Prior to 
issuance of 
grading 
/building permits 

Memo 
documenting 
report review. 

 

GS-5: A National Pollutant Discharge Elimination 
System permit shall be obtained before construction is 
started. In addition, a Water Quality Management Plan 
and Storm Water Pollution Prevention Program must be 
submitted to the County and shall show how storm 
waters will be controlled through Best Management 
Practices to avoid off-site sedimentation. 
 

County of San 
Bernardino Building 
and Safety Division 

Prior to 
issuance of 
grading 
/building 
permits 

Prior to 
issuance of 
grading 
/building permits 

Memo 
documenting 
report review. 

 

Fire Safety Hazards 
HAZ-1: The Project Proponent shall install an earthing 
system during the installation of the monopole. An 
appropriate system shall be selected based on the 
standards set forth by the United States National 
Electrical Code (NEC) or National Fire Project 
Association (NFPA) 701. The County Building and 
Safety Officer shall inspect the system for compliance 
with these standards. 
 

County Building 
and Safety Officer 

During 
installation of 
monopole 

Prior to 
commencing 
operations 

Review of system  

                                            
1 The National Electrical Code (NEC) or National Fire Project Association (NFPA 70), is a regionally adoptable standard for the safe installation of electrical wiring and 
equipment in the United States. 
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Implementing Action 

 
Responsible for 
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Monitoring 
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Timing of 

Verification 

 
Method of 

Verification 

 
Verified Date 

/Initials 
HAZ-2: The Project Proponent shall apply a latex-
based, fire protective coating to the monopole. The 
selected coating shall have high adhesion quality and 
provide long-term protection.  
 

County Building 
and Safety Officer 

During 
installation of 
monopole 

Prior to 
commencing 
operations 

On-site inspection  

HAZ-3: The existing monopole at the site shall be 
replaced with a new monopole that is free of the initial 
treatment of creosote or pentachlorophenol that is 
typically applied to wooden poles. These initial 
treatments may contain a preservative that could 
prevent the long-term adhesion of a latex based fire 
retardant.  
 

County Building 
and Safety Officer 

During 
installation of 
monopole 

Prior to 
commencing 
operations 

On-site inspection  

HAZ-4: The fuel modification area shall be inspected on 
a quarterly basis throughout the life of the project to 
ensure the initial clearing area is maintained. Upon 
inspection, appropriate trimming and clearing shall be 
initiated. In addition, any fuel sources at the base of the 
monopole shall be removed. 
 

County Fire 
Marshal 

Quarterly 
throughout the 
life of the 
project 

Quarterly 
throughout the 
life of the project 

On-site inspection  

Land Use 
LU-1: Since the Project Site is located directly adjacent 
to Wildwood Canyon State Park and to ensure 
development of the site does not prevent the expansion 
of the Park to include Pisgah Peak, the Project 
Proponent shall be required to deed restrict the unused 
portion of the 38.12-acre Project Site for passive use by 
visitors to the Wildwood Canyon State Park 
(AR 5:188:3243).  
 

County of San 
Bernardino Land 
Use Services 

Prior to 
construction 

Prior to 
issuance of 
building permits 

Acceptance of 
grant deed 
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THE WILDLANDS
CONSERVANCY

Mr. Kevin White, Project Planner
San Bernardino County Land Use Services Department
Planning Division
385 N. Arrowhead Avenue, First Floor
San Bernardino, CA 92415-0182

RE: Project No. P201000215/CF - Radio Tower Application
Lazer Parcel - APN 0325-011-19-0000
Draft EIR - SCH No. 2008041082

Dear Mi. White:

Founded in 1995, The Wildlands Conservancy is dedicated to preserving the beauty and
biodiversity of the earth and to providing programs so that children may know the wonder and
joy of nature. In working to achieve this mission, TWC has established the largest nonprofit
nature preserve system in California, comprised of fifteen preserves encompassing 147,000 acres
of diverse mountain, valley, desert. river, and oceanfront landscapes. These preserves are open to
the public free of charge for passive recreation, including camping, hiking, picnicking, birding,
and so much more.

Ultimately, saving our treasured landscapes from development means educating and
instilling a love for nature in future generations. For this reason, TWC is also the state’s
nonprofit leader in providing free outdoor education opportunities for California youth. Through
these programs and our reverent stewardship of preserves—visited by nearly half a million
people per year—we foster a love and respect for life in all of its magnificent forms.

TWC has been active for close to 20 years in the Yucaipa and Oak Glen communities
promoting conservation values and purchasing land for public enjoyment and open-space
purposes. TWC is frequently recognized as a resource in the community relating to open-space
issues. Because of this reputation. TWC is specifically mentioned in the Oak Glen Community
Plan policies and goals:

• Policy OG/OS 1.2: County is committed to supporting and actively pursuing the
expansion of WCSP, including cooperation with open space community groups
such as The Wildiands Conservancy and Yucaipa Valley Conservancy.

39611 Oak Glen Road #12 • Oak Glen, CA 92399 (909) 797-8507 • lax (909) 797-4337
WWW.Wi1(1k1fl(1SCOflSerVflC’V. org

July 20, 2016
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TWC owns several thousand acres of land in the Oak Glen and Pisgah peak area, and thus has a
keen interest in the Lazer radio tower project that may be constructed immediately adjacent to
Wildwood Canyon State Park. In reviewing the Draft EIR for the Lazer project, TWC noted that
the following project objectives were included relating to Wildwood Canyon State Park:

• Contribute to the expansion of Wildwood Canyon State Park (WCST) through the
implementation of a passive, not active, land use. As a passive land-use, broadcast
towers have been implemented in many CA State Parks.

• Create long-term buffering of passive land uses within and adjacent to the eastern
WCSP boundary through dedication of development rights and/or transfer of
ownership in fee of close to 4% of the current WCSP land area.

As one of the two Conservancy’s specifically mentioned in the Oak Glen Community
Plan policy OG/OS 1.2, TWC feels an obligation to comment on these supposed “goals” of the
Lazer tower project. TWC has consistently opposed the Lazer radio tower, because that radio
tower is incompatible with the surrounding open spaces of Wildwood Canyon State Park, as well
as other lands owned by open-space conservancies, including TWC. Having monitored the Lazer
tower project since 2008, it is clear that the goal of the project is to expand coverage of Lazer’ s
radio station, regardless of broad and vast community opposition to the project where over
17,000 citizens wrote letters or signed petitions in opposition to this radio tower project.

TWC does not believe Lazer’s business desire is to expand the audience of its radio tower
into a supposed “goal” of expanding Wildwood Canyon State Park. It is clear to TWC that rather
than facilitating expansion of the park, the radio tower will actually prevent it. It is our
understanding that Yucaipa Valley Conservancy and Citizens for the Preservation of Rural
Living own property in the surrounding area, which they intend to eventually dedicate as open-
space and incorporate into the Wildwood Canyon State Park. However, by building a radio
tower, equipment shed, fencing, and parking space in the middle of these open-space lands, that
expansion of the park will be marred by the radio tower project. It is inconceivable to understand
how Lazer and/or the County could take the position that constructing a radio tower and
associated facilities in any way helps to expand Wildwood Canyon State Park. The fact that
Lazer is proposing to provide an open-space easement over the area of their property surrounding
the radio facilities does not in any way facilitate expansion of the park. The radio tower emits
radiofrequency waves, which are considered dangerous and should not be in the middle of a state
park. In addition, the radio tower and equipment constitute blight on the scenic views from
Wildwood Canyon State Park and TWC’s Oak Glen Preserve.

The draft EIR recognizes that the baseline condition of the Lazer Project is the condition
of the project prior to Lazer carving out a 650-foot trail from Pisgah peak road down to the
proposed site of the radio tower. That 650-foot trail alone constitutes a significant adverse
aesthetic impact to the scenic views from Wildwood Canyon State Park and surrounding open
space properties. The draft FIR purports to completely mitigate this significant aesthetic damage
with the following:
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• Mitigation Measure AES —2: The Project Proponent shall revegetate the portion
of the ridge where the demonstration poll was placed, During placement of the
demonstration poll and conducting geotechnical field testing, vegetation was
removed. The scraped area, which appears in the form of a line down the slope,
and any other areas that may be disturbed during site development shall be re
vegetated at the direction of the County - approved biologist prior to issuance of
occupancy permits.

TWC has protected over 1250 square miles of open space land and manages more than
200 square miles of land throughout the State of California. TWC has been involved in extensive
work involving restoration of deserts, wetlands, rivers, forests and other sensitive wildlife
habitat. Because of this extensive work involving restoration of a wide variety of habitat, TWC
believes they are an expert in analyzing effective versus ineffective restoration of damaged
habitat.

Based upon TWC’s extensive experience with restoration of habitat, it is our opinion that
the proposed mitigation measure requiring revegetation of the approximate 650-foot trail down
the side of the slope on the Lazer Property will very likely be unsuccessful. In the immediate
area of Pisgah Peak, several years ago an owner of a property illegally graded the top of a peak
leaving a scar on the mountaintop. Attempts were made to revegetate that property, but they
were unsuccessful. In this case, due to the lack of any method of watering, drought conditions,
and erosions when there is hard rain despite the drought, it is unlikely that the vegetation will
successfully root and cover the scar left by the foot trail down the slope. In any event, if the
revegetation was eventually successful, it is likely that it could take 5 to 10 years before the
revegetation would cover the scar caused by scraping of the footpath trail. As a result, the visual
impact of the scraping of the foot trail will be visible for many years. Based on our experience,
the analysis in the Draft EIR that revegetation of the scarred foot trail will be fully mitigated by
revegetation is not entirely accurate and should not be relied upon.

TWC continues to support the opposition to the Lazer Radio project from thousands of
local residents, visitors, tourists, City of Yucaipa, Yucaipa Valley Conservancy, and the Citizens
for the Preservation of Rural Living.

Very truly yours,

AO £LZ
Dana Rochat
Acquisitions Director

Cc: Supervisor James Ramos. County of San Bernardino
Mayor Denise Hoyt, City of Yucaipa
Mr. John Mirau, Citizens for Preservation of Rural Living
Mr. David Miller. Yucaipa Valley Conservancy
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Hermosa Beach Office 
Phone: (310) 798-2400 
Fax:     (310) 798-2402 
 

 

 
2200 Pacific Coast Highway, Suite 318 

Hermosa Beach, CA 90254 
www.cbcearthlaw.com 
jrcb@cbcearthlaw.com 

 
 
 

San Diego Office 
Phone: (858) 999-0070 
Phone: (619) 940-4522 

 

 
July 20, 2016 

 
By e-mail (kwhite@lusd.sbcounty.gov); Original to follow 
 
Kevin White, Senior Planner 
County of San Bernardino 
Land Use Services Department – Planning Division 
385 North Arrowhead Avenue, First Floor 
San Bernardino, CA 92415-0187 
 

Re: Comments on Draft Environmental Impact Report for Lazer Radio 
Broadcasting Facility 

 
Dear Mr. White: 
 

The law firm of Chatten-Brown & Carstens represents Citizens for the 
Preservation of Rural Living (“CPRL”) on matters relating to the proposal to build a new 
radio broadcast facility adjacent to Wildwood Canyon State Park.  CPRL is a public 
interest association that seeks to ensure that the open space and natural wilderness values 
of the Pisgah Peak and Wildwood Canyon State Park areas are preserved. 

 
As discussed below, the Draft EIR suffers from numerous errors, flaws, and 

omissions resulting in a legally inadequate environmental review.  Since an inadequate 
EIR was prepared for the Project, a revised Draft EIR must be prepared.   
 

Land Use / General Plan Inconsistency 
 

In response to Lazer’s claim in the October 2011 Initial Study and Mitigated 
Negative Declaration (MND) that “the project will not conflict with any applicable land 
use plan, policy” because the developer has agreed to provide an open space easement to 
the Wildwood Canyon Park and relinquish future development rights for the greater 
portion surrounding the parcel,” the trial court said: 

 
However, no analysis is provided to support this conclusion in light of prior 
findings that made reference to General Plan Goal LU2 and Oak Glen 
Community Plan goals related to preserving and improving the open space 
corridor and scenic vista attached to the Wildwood Canyon State Park, 
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including Pisgah Peak. The property at issue is undeveloped land "in a 
pristine wilderness area." Given the prior findings, a fair argument in 
support of an inconsistency still exists, even if the proposed Project would 
"disturb only a small portion of the 38.12 acre parcel" and Lazer agrees to 
provide a open space easement to the Park. Construction including a 
monopole, equipment shelter, and fencing are proposed in the area intended 
to provide a "pristine wilderness experience to park visitors." Substantial 
evidence supports a fair argument the Project is inconsistent with the 
applicable General Plan and Oak Glen Community Plan policies. 

 
(Ruling, p. 31.) 
 

The DEIR acknowledges, “The Proposed Project is in direct conflict with the goal 
and policies of the County of San Bernardino General Plan and the Oak Glen Community 
Plan.”  Yet, the County claims that the impact is “less than significant” after the 
implementation of the following mitigation measure:  
 

Since the Project Site is located directly adjacent to Wildwood Canyon 
State Park and to ensure development of the site does not prevent the 
expansion of the Park to include Pisgah Peak, the Project Proponent shall 
be required to deed restrict the unused portion of the 38.12-acre Project Site 
for passive use by visitors to the Wildwood Canyon State Park (AR 
5:188:3243).  

 
(DEIR, p. 1-20.) 
 

The County failed to provide any substantive analysis as to why deed restricting 
the unused portion of the project site reduces the project’s inconsistency with the Plan 
policies to a “less than significant” level.  This omission is surprising in light of the fact 
that the trial court focused on the fact that no analysis was initially provided in the MND 
to support the same conclusion the County now makes in the Draft EIR. 
 

Visual Impacts 
 

The trial court stated: 
 
The facts remains that the Project site and monopole is visible from the 
State Park, which contradicts the State Park's goal of providing a pristine 
wildlife experience to users and the objective of a BLM Class 1 area: to 
preserve the existing character of the landscape.  
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(Ruling, p. 22.) 
 

The Court of Appeal stated: 
 
In assessing the potential significance of an impact, setting is critical … It 
is undisputed the project site is undeveloped pristine ridgeline wilderness 
adjacent to a state wilderness park. The Lilburn studies conceded the 
project site must be treated as a BLM Class I Visual Resource, like 
National Wilderness Areas and wild sections of National Wild and Scenic 
Rivers, and as such an area designated for preservation of a natural 
landscape. Any change to the character of the landscape must be “very low 
and must not attract attention.” 

 
(Opinion, p. 22.) 
 

The DEIR does not refer to the BLM visual resource classification.  Rather, the 
DEIR uses a different classification, focusing on the scenic value of a landscape: 

 
The relative scenic value of a landscape is classified as: Class A - distinctive; 
Class B - typical; and Class C - indistinctive. The scenic attractiveness of the 
Project Site area set within an unincorporated area of San Bernardino County near 
the eastern portion of the City of Yucaipa is Class B. 

 
(DEIR, p. 4.1-20.)  The DEIR further explains: 
 

The overall scenic integrity from the four (4) viewpoints selected and analyzed in 
the 2012 Scenic Report within the Wildwood Canyon State Park would not change 
and would remain at Moderate/Low levels for all views meeting the L[and] 
M[anagement] P[lan’s] Aesthetic Management Standards. 

 
(DEIR, p. 4.1-22.) 
 
 Similar to the previous simulations conducted, the photographs and simulations in 
the DEIR were taken from mostly distant viewpoints.  These include photographs at 1.5 
mile, 1.4 mile, approximately 1 mile, and approximately 1200 feet.   
 
 The DEIR states that portions of the Proposed Project would be visible along 
portions of trails within the Park.  (DEIR, p. 4.1-2.)  This is different from the MND, 
which said that it would be visible from 2/3 of the park. 
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 The DEIR states that the aesthetic impacts of the project are “potentially 
significant” before mitigation, but “less than significant” after mitigation.  (DEIR, p. 1-
15.)  Later, the DEIR states: 
 

Since the Project would not have a significant number of views, would not create a 
significant change in the landscape and is considered a less intense land use than 
what could potentially be developed onsite (i.e., single- family unit and related 
uses), impacts are considered less than significant. However due to the sensitive 
receptors in the area including single-family residences and trail users, potential 
impacts may be considered significant and should be reduced … In consideration 
of this and the alternatives analysis showing that no other feasible Project Sites 
could avoid such impacts, although the project is considered highly beneficial, the 
County determines that the visual impact, at least to some portion of the 
population, is significant and unavoidable.”  

 
(DEIR, p. 4.1-25, emphasis added.) 
 

After first stating that the visual impacts of the project are “less than significant” 
after mitigation (DEIR, p. 1-15), the EIR concludes that the visual impacts are 
“significant and unavoidable” (DEIR, p. 4.1-25).  The DEIR fails to reconcile this 
disparity.  
 

Alternatives 
 

The DEIR states: 
 
From an FCC allocations perspective of the alternative sites evaluated, 
Alternative Site #2 (ASR# 1202850) is the only alternative that could 
potentially be acceptable. However, more than half of the City of Hemet 
remains shadowed (based on terrain models) from the proposed 400- foot 
tower that would need to be built at this location. It is clear that the 
proposed KXRS site location on Pisgah Peak, which has been accepted by 
the FCC, would provide greater coverage in both area and population over 
that predicted from Alternative Site #2. 
 

(DEIR, p. 6-10) 
 

The DEIR also states,  
 
However the “Other Location Alternative” would not meet the Project’s 
objective of: 1) Contributing to the expansion of Wildwood Canyon State 
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Park (WCSP) through the implementation of a passive, non-active land use; 
and 2) Creating long term buffering of passive land uses within and 
adjacent to the eastern WCSP boundary through dedication of development 
rights and/or transfer of ownership in fee of close to four percent of the 
current WCSP land area. 
… 
“the ‘Other Location Alternative’ although still subject to potentially 
greater aesthetic impacts, appears to be the environmentally superior 
alternative of the two considered.”   

 
(DEIR, p. 1-14.) 
 

The California Supreme Court has explained, “Under CEQA, the public agency 
bears the burden of affirmatively demonstrating that . . . the agency’s approval of the 
proposed project followed meaningful consideration of alternatives and mitigation 
measures.”  (Mountain Lion Foundation v. Fish and Game Commission (1997) 16 
Cal.4th 105, 134.)  “‘One of [an EIR's] major functions ... is to ensure that all reasonable 
alternatives to proposed projects are thoroughly assessed by the responsible official.’” 
(Laurel Heights I, 47 Cal.3d at 400.)  While “[a]n EIR need not consider every 
conceivable alternative to a project, ‘it must consider ‘a reasonable range of potentially 
feasible alternatives...’”  (Guidelines § 15126.6(a).)   

 
This EIR considers a limited range of alternatives, analyzing only two potentially 

feasible alternatives – a “No Project/Single-Family Residence Development” and one 
“Other Location Alternative.”  The EIR rejects the “Other Location Alternative” on the 
basis that it does not meet the Project’s objectives of contributing to the expansion of the 
Park and creating long-term buffering of land uses near the Park.  However, the EIR fails 
to explain how developing this Project within pristine wilderness adjacent to a State Park 
helps the Park expand and/or protects the Park.       
 

Erosion/Safety Impacts 
 

The DEIR provides the following Site Standards for slopes with a weighted 
natural gradient of 30% - 40%: 

 
Development within this category shall be restricted to those sites where it 
can be demonstrated that safety will be maximized while environmental 
and aesthetic impacts will be minimized. Use of large parcels, variable 
setbacks, and variable building structural techniques (e.g., stepped 
foundations) shall be expected. Extra erosion control measures may be 
included as conditions of approval. 
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(DEIR, p. 4.5-7.) 
 
 The DEIR also provides: 
 

Review of the Project Site and project plans indicate that proposed 
development including construction of the equipment building, parking 
space and monopole would all take place on slopes that range from 
approximately 20.5 percent to 37.5 percent. Therefore, there are no slopes 
greater than 40 percent. 

 
(DEIR, p. 4.5-10.) 
 

The EIR’s conclusion that “there are no slopes greater than 40 percent” is not 
supported by the evidence in the record.  An EIR must disclose the evidence supporting 
its conclusions, thereby showing the logical path from facts to conclusions.  Merely 
stating that a “review of the project site and project plans” confirms that the slopes are 
not steeper than 37.5% is not supported. 
 

Growth Inducing / Cumulative Impacts 
 

In its ruling, the trial court explained: 
 
With respect to growth-inducing impacts, the evidence presented 
demonstrate that Lazer has stated that its goal is to promote the expansion 
of its radio station through the implementation of "a passive - not active" 
land use. It stated, "As a passive land use - Broadcast Towers have been 
implemented in many CA State Parks." (AR 5:196:3365.) Lazer also 
presented evidence of such towers in other parks.  (AR 4:131 :2525.) 

 
The EIR states: 
 
Based upon the plans, policies, and building guidelines associated with the 
County of San Bernardino General Plan, Development Code, and the Oak 
Glen Community Plan, much of the area surrounding the Proposed Project 
could not be developed with additional broadcast towers as steep terrain 
and limited access from Pisgah Peak Road becomes a development limiting 
factor.  

 
(DEIR, p. 5-3.) 
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 The DEIR assumes that up to seven (7) additional broadcast towers could be 
developed within the cumulative project area, even after including criteria that may apply 
to the land here (e.g. elimination of lands exceeding the 40 percent slope development 
requirements). 
 
 The DEIR also states: 
 

In addition, project-specific mitigation measures for any other future tower 
development within the cumulative project impact area would ensure that 
any potentially significant aesthetic related impacts would be mitigated 
individually and therefore cumulatively.  Applying the criteria listed in 
Section 5.2.4, no more than seven (7) towers would be constructed in the 
vicinity and all would be subject to potentially limiting access issues due to 
Pisgah Peak Road being private and due to power source availability. 
Therefore, cumulative impacts to aesthetic resources would not be 
considered significant.   

 
(DEIR, p. 5-7.) 
 

The EIR’s claim that much of the area surrounding the Proposed Project could not 
be developed with additional broadcast towers due to the steep terrain and limited access 
from Pisgah Peak Road is belied by the project proponent’s current attempt to develop a 
broadcast facility in an area of steep terrain with limited access to Pisgah Peak Road.   

 
Further, seven additional towers in the vicinity would have a significant visual 

impact.  Moreover, the County fundamentally misunderstands cumulative impacts, 
claiming that “project-specific mitigation measures for any other future tower 
development … would ensure that any potentially significant aesthetic related impacts 
would be mitigated individually and therefore cumulatively.”  (DEIR, p. 5-7.)  Even 
assuming that the project’s impacts are mitigated (and not significant and unavoidable), a 
minor impact individually could have a significant impact when considering all of the 
projects.  The term “cumulative impacts” refers to two or more individual effects which, 
when considered together, are considerable or which compound or increase other 
environmental impacts.  (Bakersfield Citizens for Local Control v. City of Bakersfield 
(2004) 124 Cal.App.4th 1184, 1214.)  Cumulative impact analysis “assesses cumulative 
damage as a whole greater than the sum of its parts.”  (Irritated Residents, 107 
Cal.App.4th at p. 1403, emphasis added.)   
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Conclusion 
 
Among other deficiencies, the DEIR fails to adequately analyze land impacts, 

including General Plan consistency; visual impacts; alternatives; erosion/safety impacts; 
and growth inducing impacts.  A Revised Draft EIR must be prepared to correct the 
errors described above and examine other alternatives.  Finally, this Project may not 
legally proceed in the present location unless the County amends its General Plan to 
eliminate the protections for the open space corridor and scenic vista attached to the 
Wildwood Canyon State Park, including Pisgah Peak (which we hope the County will not 
do). 

 
 Thank you for your consideration of these important issues. 
 

Sincerely, 
 

 
 

 
Josh Chatten-Brown 
Attorney for Citizens for the 
Preservation of Rural Living 
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                           Riverside-San Bernardino Chapter 
          40250 Reseda Springs Rd., 
          Hemet, CA  92544 
 
 

 

21 July 2016 
Mr. Ken White 
County Planner, Land Use Services 
San Bernardino County, California 
 
RE: SCH# 2008041082 
 
Dear Mr. White: 
 
The California Native Plant Society (CNPS) is a non-profit volunteer organization dedicated to the 
conservation and preservation of California’s native flora.  The Riverside/San Bernardino Counties 
Chapter of CNPS works to increase the public awareness of the significance of native plants and to 
preserve the native vegetation of Riverside and southwestern San Bernardino Counties.    
 
This comment letter pertains to the Environmental Impact Report (EIR), State Clearinghouse No. 
2008041082 for the Lazer Broadcasting Facility Project.  Lazer Broadcasting Corporation is 
proposing the construction and operation of a radio broadcast facility to include a 43-foot tall 
monopole with attached antenna and a10-foot by 10-foot single-story (nine-foot tall) equipment 
building on a 38.12-acre site. The Project Site is located near Wildwood Canyon and Oak Gen Roads, 
west of Pisgah Peak Road in an unincorporated area of San Bernardino County, and within the Oak 
Glen Community Plan area.  Please add our chapter to the notification list for all further documents 
on this project. 
 
Our comments pertain to conserving and maintaining the natural vegetation on-site.  This is part of 
the San Bernardino County General Plan:  to maintain and enhance biological diversity and healthy 
ecosystems throughout the County (Goal “CO 2”), including the preservation of unique 
environmental features of the Mountain Region, including native wildlife, vegetation and scenic 
vistas (Goal M/CO 1).  
 
To this end, we recommend a restoration plan approved by the California Department of Fish 
and Wildlife be prepared and implemented for project approval.  This plan should include: 1) 
the use of locally-sourced plant species native to the site, 2) a design in “zones” to include 
appropriate vegetation for reduced fuels (i.e. planting native bunchgrasses such as Festuca 
californica documented onsite versus chaparral shrubs in the reduced fuel zone), 3) native 
vegetation and in addition, perhaps hardscapes such as natural rock  to reduce erosion from the 
building site (building, monopole and access area - in the applicant’s best interest, and along the 
proposed 6700 foot underground powerline going to the proposed broadcast facility, 4) success 
criteria for the restoration plan, 5) annual monitoring of the site to evaluate whether success 
criteria have been met, and 5) a performance bond to ensure implementation and adherence to 
county general plan goals. 



 
Thank you for the opportunity to comment.  Our local chapter of the California Native Plant Society 
would be happy to help you with the review of the restoration plan for this project.  Please feel free 
to contact me at this email address for assistance:  kakramer1@icloud.com. 
 
Respectfully submitted, 
 
/s/ Kathryn A. Kramer, PhD 
Riverside-San Bernardino Chapter CNPS Conservation Co-Chair 
 

mailto:kakramer1@icloud.com
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Planning, Trust and Probate 

Law, The State Bar of California 

Board of Legal Specialization 

Mr. Kevin White, Project Planner 

July 21, 2016 

San Bernardino County Land Use Services Department 
Planning Division 
385 N. Arrowhead Avenue, First Floor 
San Bernardino, CA 92415-0182 

RE: Project No. P201000215/CF - Radio Tower Application 
Lazer Parcel - APN 0325-011-19-0000 
Draft EIR (SCH No. 2008041082 

Dear Mr. White: 

1806 Orange Tree Lane 
Suite "C" 

Post Office Box 9058 
Redlands, CA 92375 

909-793-0200 
Fax 793-0790 

This firm represents the Citizens for the Preservation of Rural Living ("CPRL"). CPRL 
is a public interest association that seeks to ensure that the open space and natural wilderness 
values of Wildwood Canyon State Park and the Pisgah Peak areas are preserved. We have 
previously submitted comments to the project application submitted by Lazer Broadcasting, Inc., 
which proposes the construction of a 43-foot tall radio tower on an undeveloped 40-acre parcel 
of land in the San Bernardino Mountains (the "Project"). 

We have reviewed the Draft Environmental Impact Report ("EIR") for the Project 
prepared for the County of San Bernardino Land Use Services Department ("County") by the 
Lilburn Corporation. As detailed below, it there are several aspects of the EIR which are 
inadequate and do not comply with the requirements of California Environmental Quality Act 
("CEQA"). 
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Please enter these comments in the official administrative record for this Project, and 
keep us notified of any proceedings related to the Project's and the EIR's consideration by the 
County. Please note that we reserve the right to supplement these comments, particularly should 
any additional information be submitted by the applicant related to the Project or additional 
analysis prepared by the County. 

1. Proposed Project is Substantially Similar to Prior Denied Project. 

In 2007, Lazer proposed a substantially similar project which was denied by the County 
Board of Supervisors. The current Lazer application fails to reference that denial, and in fact is 
completely misleading as to the findings made by the County Board of Supervisors in denying 
the project. 

In denying that project, the Board of Supervisors made adverse findings relating to the 
requirements for granting a conditional use permit or variance. Those findings include the 
following: 

A. The site for the proposed use is inadequate in terms of open space because the project 
site is completely visible from portions of The Wildwood Canyon State Park. 

B. The site for the proposed use does not have adequate access to the project site 
because Pisgah Peak Road is a very narrow, unpaved road and contains grades that 
are greater than 14%. Therefore, the project does not comply with the access 
requirements of the Fire Safety Overlay. 

C. The proposed use will have a substantial adverse effect on the abutting prope1iies and 
the allowed uses of the abutting prope1iies since the proposed radio broadcast tower is 
located on property adjacent to Wildwood Canyon State Park. The radio broadcast 
facility would have a negative visual impact, because the tower can be seen from 
several locations within the park. The facility is also not compatible with existing and 
future residential development on other properties adjacent to the project site. 

D. The proposed use and manner of development are not consistent with the goals, maps, 
policies and standards of the General Plan and Oak Glen Community Plan. More 
specifically, the findings found that the project is inconsistent with General Plan, 
Open Space Element, Goal LU2 to improve and preserve open space corridors 
throughout the mountain regions; Oak Glen Community Plan, Goal OG/C 1 to 
preserve the unique environmental features of Oak Glen including native wildlife, 
vegetation and scenic vistas; Policy OG/C 1.1 to recognize Pisgah Peak as an 
important open space area that provides for wildlife movement and other impo1iant 
linkage values. 

E. There is currently a lack of adequate supporting infrastructure to accommodate the 
proposed development. 
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F. Proposed conditions of approval will not adequately protect the general welfare of the 
public because no feasible mitigation measures have been identified that would allow 
the project to be developed without disrupting the scenic views from Wildwood 
Canyon State Park and preservation of the open space corridor. [Underlining added] 

The current Project is substantially similar to the 2007-09 Lazer application for which the 
above findings were made. First, the Project is proposed for the exact same parcel. Second, the 
Project tower is 43 feet in height, instead of 80 feet in the 2007-09 application, but the base of 
the new tower now is 60 feet higher up in the mountains with greater visibility than the 
previously proposed tower. Additional changes include the elimination of the 500 gallon fuel 
tank, a decrease in the size of the equipment shelter from 250 ft. 2 to 100 ft. 2

, and a reduction in 
parking from two parking spaces to one. 

None of these changes cure the inadequacies raised in the above findings. The Project 
suffers from the same access problem, would be visible from Wildwood Canyon State Park (as 
admitted in the application), and is inconsistent with the goals, maps, policies and standards of 
the General Plan and the Oak Glen Community Plan. 

The California courts have recognized the legal principle of res judicata (the legal 
doctrine to bar or preclude continued litigation of such cases between the same parties) in 
administrative proceedings in which the decision-making body is acting in a judicial or quasi 
judicial capacity. In City of Lodi v. Randtron, 118 Cal App 4th 337 (2004), the court held as 
follows: 

"Collateral estoppel, which is an aspect of res judicata, has been applied to give 
preclusive effect to an administrative decision if the issue is actually litigated in an 
administrative proceeding by an agency acting in its judicial capacity." See also, Penn
Co. v. Board of Supervisors (1984) 158 Cal App 3rd 1072. 

The decision to grant a conditional use permit or a variance is a quasi-judicial decision in 
which the administrative decision-making body plays a judicial like role in applying legal 
standards set forth in the development code to the specific facts of the case. The determination of 
whether or not the requirements for the granting of a variance or a conditional use permit were 
satisfied has been fully argued and "litigated" as part of the hearing held by the Board of 
Supervisors in connection with the appeal of the Planning Commission approval of the 2007-09 
Lazer Application 

Section 86.06.080 of the County Development Code provides that, after 12 
months following the date of disapproval with prejudice, the applicant can refile the application 
for the same project. However, the Development Code does not state that the new application 
will be heard on a de novo basis. Rather, to the extent that the Project is substantially similar to 
the prior filing, the findings of fact previously made by the Board of Supervisors are res judicata 
(meaning they are binding on the applicant) because the key findings relating to the 
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requirements to granting of a variance or a conditional use permit are unchanged by the minor 
changes in the new application. Accordingly, there is a binding determination that neither a 
variance nor a conditional use permit can be granted for the 2010 project as well as the current 
Project which is substantially similar. 

2. Project Description. 

A key component of any draft EIR is an accurate project description, so that 
governmental agencies as well as the public can understand the project well enough to comment 
on the adequacy of the environmental analysis. In this case, there are multiple errors, 
inconsistencies and uncertainties that make it difficult, if not impossible, to determine what the 
Project is, including the following: 

• Section 3.5 of the EIR lists required agency review, permits and approvals. The 
only County permit or approval listed is the certification of the EIR and Notice of 
Determination. Elsewhere in the EIR it is stated that the project needs a 
conditional use permit. In other sections, the EIR states that a major variance is 
required. Which is correct? The project description must disclose the Project's 
necessary approvals in order to be thorough, adequate, and accurate under CEQA. 
Moreover, presumably the utility trenching would require its own permits and 
approvals from relevant agencies that are not listed in the EIR. 

• Section 4.4.3 of the EIR, it states as follows: "The Proposed Project includes 
approval of a major variance to the Fire Safety overlay to reduce the required fuel 
modification zone from 100 feet to 30 feet around the equipment building." On 
page 4.4 - 10, the fire safety discussion states that at the discretion of the 
responsible Fire Authority, the fire safety development standards for projects that 
only propose to construct unoccupied structures may be altered at the discretion of 
the responsible Fire Authority on a case-by-case basis without an approved 
variance." Which is correct? Is a major variance necessary or not? In the project 
description, no major variance is listed as a necessary County approval. 

• Section 3.4 of the EIR, page 3-9, describes the grading required for the Project. 
This section indicates that the Project would include "the movement of 
approximately 50 yd.3 of soil to be balanced on - site ."This grading description 
is woefully inaccurate. The Project includes approximately 6, 700 feet of 
undergrounding of electrical wiring in Pisgah Peak Road to service the Project 
site. The EIR completely ignores the potential impacts of this utility trenching, the 
grading of which will disturb over one mile of surrounding land, and fails to 
analyze any corresponding impacts related to demolition, cut/fill, construction 
access/staging, best management practices, etc.. The order of magnitude of this 
component of the Project is not adequately disclosed, rendering the EIR's project 
description fatally flawed. 

• The most significant and disruptive aspect of the Project, which has the greatest 
amount of land disturbance, is the undergrounding of electrical service for over 1 
mile. Undergrounding of utilities constitutes a significant project in and of itself, 
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for which there is almost no description in the EIR. In section 3.4, page 3-7, there 
is a one sentence description: "Off-site, the proposed project includes the 
extension of electric lines and utility approximately 6, 700 LF located within 
Pisgah Peak Road, near the existing KRQB tower. The electric utility line will be 
extended for exclusive use by Lazer." The EIR simply fails to recognize that 
extension of utilities for 6, 700 linear feet which must be analyzed in full detail. If 
Southern California Edison were to propose a utility extension of over a mile, it 
would be unthinkable that such project could proceed forward without a detailed 
environmental analysis of that utility extension. Despite that, the EIR completely 
ignores this major aspect of the project and treats the utility extension as if it were 
not part of the overall Project being analyzed by the EIR. 

3. Land Use/ General Plan Inconsistency. 

CPRL has consistently pointed out, during the hearing process for the Lazer Project, that the 
proposed tower is inconsistent with the County General Plan and the Oak Glen Community Plan. 
The inconsistent provisions of the General Plan, and the Oak Glen Community Plan that are 
inconsistent with the Project are set forth below: 

A. Inconsistent with General Plan 

• Project is in Pisgah Peak Open Space Policy Area No. 47 of the General Plan. 
This area is so designated in order to protect and maintain the natural open 
spaces for scenic resources and habitat values; 

• The Project is inconsistent with General Plan, Open Space Element, Goal LU2 
to improve and preserve open space corridors throughout the mountain 
regions; 

• Open Space Policy Area No. 47 designates the proposed project area and 
surrounding Bureau of Land Management (BLM) and State Park land as the 
Pisgah Peak Open Space overlay area. County Dev Code Section 82.19.010 
specifically states that the "Open Space Overlay seeks to preserve resources 
and to provide additional opportunities for the public to enjoy these pleasing 
features." 

• The Oak Glen area (included within Open Space Policy Area No. 47) has been 
specifically designated as including scenic vistas that will be preserved. State 
parks and BLM Wilderness Areas, which surround the proposed tower site on 
three sides, are designated as "significant scenic vistas". The proposed 43' 
tower has a significant adverse impact on these areas which have been 
designated by County's own policies and ordinances as sensitive, scenic vistas 
that should be preserved. 
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B. Inconsistent with Oak Glen Community Plan 

• Policy OG/CO 1.1: The following areas are recognized as important open 
space areas that provide for wildlife movement and other important 
linkage values. Projects will be designed to minimize impacts to open 
space corridors such as WCSP, Little San Gorgonio and Pisgah Peak. 

• Policy OG/OS 1.2: County is committed to supporting and actively 
pursuing the expansion of WCSP, including cooperation with open space 
community groups such as The Wildlands Conservancy and Yucaipa 
Valley Conservancy. 

• Policy OG/C 1.1 to recognize Pisgah Peak as an important open space area 
that provides for wildlife movement and other important linkage values. 

• Goal OG/C 1 to preserve the unique environmental features of Oak Glen 
including native wildlife, vegetation and scenic vistas. 

C. Inconsistent with Development Code-Hillside Ordinance. 

• Development Code section 83.0 8.030 sets forth the procedure for the 
Hillside grading review. Paragraph (b) requires submittal of a natural 
features map, a grading plan (which must include details as to drainage, 
elevations, a separate map with proposed fill colored green and cut areas 
colored red, and contours for existing and natural and conditions and 
proposed work), a drainage map, a slope analysis map, and slope profiles 

• There are many standards set forth in the hillside grading ordinance 
designed to preserve the natural topography and to discourage 
development that will create or disproportionately increase fire, flood, 
slide or other safety hazards to public health, welfare and safety. Table 
83-8 sets forth site standards for different slope categories, depending 
upon whether the slope is 15 to 30% slope, 30 to 40% slope, or greater 
than 40% slope. With respect to the 30 to 40% slope category, the 
following standard applies: 

"Development within this category shall be restricted to those sites 
where it can be demonstrated that safety will be maximized while 
environmental and aesthetic impacts will be minimized [Underline 
added]. Use of large parcels, variable setbacks, variable building 
structural techniques ( e. g. stepped foundations) shall be expected. 
Extra erosion control measures may be included as conditions of 
approval. 
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For grading on slopes of 40% or greater, the following standard 
applies: "This is an excessive slope condition. Pad grading shall not be 
allowed. Grading for driveways and roads shall be reviewed through the 
Minor Use Permit application process." 

In 2011 CPRL retained Goodman and Associates, civil engineers, to assess the plans for 
the broadcast tower and equipment building as well as for an 18,000 square-foot house that Lazer 
threatened to build to punish the community for opposing its radio tower. Attached hereto as 
Exhibit A is a letter from Goodman Associates, dated October 4, 2011 ("Goodman Engineering 
Letter"), as well as exhibits thereto showing plans for the equipment shelter the house and a plot 
of the contours of the Lazer Prope1iy developed by Goodman and Associates based on a field 
survey taken on the property. The conclusion of the October 2011 letter with respect to the slope 
of the project is as follows: "The area covered was dictated by limitations of physical access due 
to steepness of terrain and density of thick growth of plant life indigenous to the area. The 
primary purpose was to provide confirmation that the proposed construction site for either use 
mentioned above [a one-story equipment shelter or a single family residence] has a slope of 
about 40 ± % ... " On Exhibit C to the letter, which contains a plot of the contours of a portion of 
the Lazer Property indicates that the area near Pisgah Peak Road [on which the equipment 
building will be constructed] is "greater than 80% (by observation)." 

This conclusion, that the location of the equipment tower is in a slope exceeding 40% 
grade, is confirmed in the General Biological Assessment ("Biological Assessment") prepared by 
Natural Resources Assessment, Inc., dated August 17, 2015. In section 4.1 of the Biological 
Assessment, the consultant hired by County and Lazer states: "The radio tower location is on the 
ridgeline of a mountain slope. Slope angle is about 40% along the ridge, and steeper along the 
sides." The equipment building is not located on a ridge, but rather on one of the adjacent slopes 
which pursuant to the biological consultant is greater than 40%. This confirms the conclusion in 
the Goodman Engineering Letter. 

Statements by a civil engineer, who physically surveyed the property, constitute 
substantial evidence as to the slope of the Lazer Property where the equipment building is 
proposed to be located. Because grading of a pad on the Lazer Property be in anarea with a slope 
greater than 40 percent, the Development Code expressly prohibits construction of a pad or 
construction of the equipment building in the proposed location. That policy clearly applies to 
the Lazer Parcel. Accordingly, this is another "direct violation" of the County Development 
Code which has not been analyzed or discussed in the EIR. As a result, the EIR land-use 
discussion is inadequate and fails to comply with CEQA because there is no discussion 
whatsoever of a Development Code prohibition which clearly applies to the proposed equipment 
building. 
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D. Judgment in CEQA Case Requiring EIR. 

In the case of Citizens for the Preservation of Rural Living v. County of San Bernardino, 
Lazer Broadcasting real party in interest, Case Number CIV DS213273 (herein CEQA 
Litigation"), the court specifically addressed the issue of Lazer's claim that the tower project 
would not conflict with applicable land-use plans and policy because Lazer had agreed to 
provide an open space easement to Wildwood Canyon Park and relinquish future development 
rights for the greater surrounding portion of the parcel. In analyzing this claim, the court said: 

"However, no analysis is provided to support this conclusion in light of prior findings 
that made reference to General Plan Goal LU2 and Oak Glen Community Plan goals 
relating to preserving and improving the open-space corridor and scenic vistas attached to 
the Wildwood Canyon State Park, including Pisgah Peak. The property at issue is 
undeveloped land "in a pristine wilderness area." Given the prior findings, a fair 
argument in support of an inconsistency still exists, even if the proposed Project would 
"disturb only a small portion of the 38.12 acre parcel" and Lazer agrees to provide a open 
space easement to the Park. Construction including a monopole, equipment shelter, and 
fencing are proposed in the area intended to provide a "pristine wilderness experience to 
park visitors." Substantial evidence supports a fair argument the Project is inconsistent 
with the applicable General Plan and Oak Glen Community Plan policies. (Ruling P. 
31 )." 

The trial court made a direct finding that the MND was inadequate in its discussion and 
analysis of whether the tower project was consistent with County land use policies and goals. 
That conclusion by the court as to the MND raises the question as to whether or not the EIR 
cures this deficiency and adequately analyzes compliance with the County General Plan and Oak 
Glen Community Plan. As discussed below, CPRL believes the answer is "no". Rather, the EIR 
offers conclusory (and incorrect) statements that construction of an industrial-type facility, 
including a monopole, building, fencing and parking would enhance and expand the adjacent 
Wildwood Canyon State Park. This statement directly conflicts with the court's finding. As a 
result, the EIR is inadequate and fails to appropriately discuss, analyze and substantiate the 
conclusion that the project would have a less than significant impact on land use. 

E. Land Use Discussion in EIR. 

On page 4.5-10, section 4.5.4.3, the EIR states as follows: "The Proposed Project is in 
direct conflict with the goals and policies of the County of San Bernardino General Plan and Oak 
Glen Community Plan. This could be a potentially significant impact." CPRL agrees with this 
analysis, and has made that comment throughout the entire process of Lazer's multiple 
applications for a radio tower project. 

After coming to that conclusion, the EIR then sets forth Mitigation Measure LU 1 as 
follows: 
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"The Project Site is located directly adjacent to Wildwood Canyon State Park and to 
ensure development of the site does not prevent the expansion of the park to include 
Pisgah Peak, the project Proponent shall be required to deed restrict the unused portion of 
the 38.12 acre Project Site for passive use by visitors to the Wildwood Canyon State 
Park." 

On pages 4.5-7 through 4.5-9, the EIR recognizes the importance of the Oak Glen 
Community Plan Goal OG/LUl which seeks to retain the existing rural agricultural character of 
the community. This goal encapsulates the point that CPRL has been trying to make for years 
with respect to the Lazer radio tower at this location. Put simply, the construction of an industrial 
style complex of a radio tower, equipment building, fence and parking space immediately 
adjacent to a state park and to other open-space lands owned by open space conservancies does 
not retain the existing rural agricultural character of the community. The EIR then further 
discusses goal OG/LUl which specifically provides that Wildwood Canyon State Park is an 
important open-space area that should be protected. The discussion also references goal OG/OS 
1.2 which provides for support of the expansion of Wildwood Canyon State Park "including 
cooperation with open-space community groups such as The Wildlands Conservancy and the 
Yucaipa Valley Conservancy .... " 

In section 4.5 .4.3 of the EIR, on page 4.5-10, the EIR fails to actually analyze the 
Project's impact on land use. For example, at the top of page 4.5 - 12, the EIR states: "The 
project would be restricted to a 425 square-foot portion of a larger 38.12-acre site, and utilities, 
including the installation of 6, 700 linear feet of electric, would be placed within an existing 
unpaved road (Pisgah Peak Road)." 

This statement, that the Project only impacts 425 ft.2 of land, repeats throughout the EIR. 
It is demonstrably false. Not only does the EIR disregard the impacts associated with the 1 + mile 
of electrical undergrounding, but the EIR also fails to take into account the potentially dangerous 
emissions from the tower's radio frequency ("RF") electronic fields that would cover a much 
larger portion of the 38.12 property, and possibly beyond. Attached as Exhibit B to this letter is 
a copy of a letter previously sent by CPRL to the County, which details FCC rules relating to 
fencing of properties which are accessible by the public. The purpose of these FCC rules is to 
assure that persons accessing the property adjacent to a RF tower are not injured due to high 
frequency radio waves. Pursuant to FCC rules and regulations, Lazer would be required to fence 
a significant portion of the property to protect the public from the dangers of high-frequency 
radio waves, and also to post signs indicating the danger of the high-frequency waves. 

On the bottom of page 4.5 - 12, the EIR comes to the following conclusion, without any 
evidentiary support or analysis of any kind: 

"Upon approval of a Conditional Use Permit, the proposed Project would be consistent 
with the County's General Plan and the Oak Glen Community Plan land use and zoning 
designations and the Policies and guidelines within the General Plan and the Oak Glen 
Community Plan, and therefore would not represent a conflict. However to ensure the 
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Project would not conflict with the future expansion of the Wildwood Canyon State Park, 
the following mitigation measures shall be implemented: 

Mitigation Measure LU-1: 

Since the Project Site is located directly adjacent to Wildwood Canyon State Park and to 
ensure development of the site does not prevent the expansion of the park to include 
Pisgah Peak, the Project Proponent shall be required to deed restrict the unused portion of 
the 38.12 - acre Project Site for passive use by visitors to the Wildwood Canyon State 
Park (AR. 5:188:3243)." 

This analysis (or lack thereof) is completely inadequate under CEQA for the reasons discussed 
below. 

First, under the Oak Glen Community Plan, Wildwood Canyon State Park is designated 
as an important open-space area. In addition, the Community Plan specifically indicates that 
expansion of the park should be pursued in cooperation with open-space community groups such 
as The Wildlands Conservancy and the Yucaipa Valley Conservancy. In this case, both of those 
conservancies have vigorously opposed the Lazer tower project since it was first proposed in 
2007. All of the open space, equestrian, hiking and trail organizations in the Yucaipa and Oak 
Glen area have vigorously opposed the Project because they have concluded that the construction 
of an industrial complex with a radio tower and supporting buildings and infrastructure is not 
consistent with the nature of an open space park and constitutes a disruption and blight on the 
park, rather than a proper expansion of the park's passive, recreational uses. 

Second, the EIR simply repeats the statement that, without any supporting analysis, deed 
restricting portions of the Lazer property for Park use does not prevent the expansion of 
Wildwood Canyon State Park and, therefore, the passive uses of the park are protected. 
However, the EIR offers no factual support whatsoever for the conclusion that this deed 
restriction accomplishes consistency with the goals and objectives of the Oak Glen Community 
Plan. The EIR ignores the following facts: 

1. The total Project, including the tower and antennas, equipment building, security 
fencing, parking, and utility trenching will impact a significant portion of the Lazer 
parcel, as well as Pisgah Peak Road. The EIR must include analysis as to the impacts 
of the radiofrequency waves that could create an area dangerous for Park users to 
utilize; 

2. An industrial facility, which emits RF waves potentially dangerous to public health, 
does not constitute a passive use consistent with the public's expectation as to safe 
enjoyment of the park. On a 24 hour basis, seven days a week, 365 days a year, the 
radio tower could create a dangerous condition immediately adjacent to a park with 
thousands of hikers, bikers and horse riders actively using that park, including a trail 
immediately adjacent to the Lazer property. 
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3. An industrial facility that disturbs a pristine, open-space view is not the type of 
expansion contemplated by the General Plan or the Oak Glen Community Plan; 

4. The Project is vigorously opposed by The Wildlands Conservancy and the Yucaipa 
Valley Conservancy, because those conservancies do not believe that land 
surrounding an industrial radio tower facility fulfills the spirit or intent of the 
Community Plan goals and the EIR fails to disclose that these open space 
stakeholders, with whom the County is obligated to cooperate, actually oppose the 
Project because of their collective desire to promote only legitimate expansion of 
Wildwood Canyon State Park. 

5. On page 4.5-12 and in Table 1 - 1, as well as in several other places, the EIR 
continues to state that "the monopole is proposed below the ridgeline." That 
statement is inaccurate. The monopole is not located at the uppermost ridge of the 
Pisgah Peak Mountains, but rather is located on one of the ridges below the top of the 
mountain and immediately adjacent to Wildwood Canyon State Park 

6. Adjacent to Wildwood Canyon State Park, various governmental agencies (such as 
the Bureau of Land Management ("BLM"), as well as open-space conservancies, own 
tracts of land with the intent to significantly expand Wildwood Canyon State Park. 
The EIR fails to analyze or explain how construction of a radio tower facility, 
building, parking, and infrastructure would facilitate passive recreational expansion 
of the park, considering that the radio tower facility would be located in the middle of 
the area intended for annexation. 

Lastly, the EIR's land use discussion concludes that "upon approval of a Conditional Use 
Permit, the proposed Project would be consistent with the County's General Plan and Oak Glen 
Community Plan Land Use and zoning designations and the policies and guidelines within the 
General Plan and Oak Glen Community Plan, and therefore would not represent a conflict. 
(DEIR, p. 4.5-12.) This conclusion misunderstands CEQA. The County must find the Project to 
be consistent with applicable land use regulations before approving a CUP, as the County's 
approval is legally contingent on this consistency-not the other way around. 

Similarly, the EIR's imposition of Mitigation Measure LU-1 (e.g. deed restriction) is 
similarly misplaced. The EIR states on page 4.5-13: 

"Implementation of the above mitigation measure would ensure that the Project is 
consistent with Conservation Goal (OG/CO 1) of the Oak Glen Community Plan, and 
should ensure the preservation of the environmental features of Oak Glen, including 
native wildlife, vegetation and scenic vistas. The measure would also ensure the 
preservation and continued growth of this important open-space area including the 
expansion of Wildwood Canyon State Park." 
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Again, this discussion in no way adequately discloses how Mitigation Measure LU-I 
would cause the Project to be consistent with Conservation Goal OG/CO - 1. Consequently, the 
EIR's analysis is not supported by substantial evidence in the record and is inadequate under 
CEQA. 

4. Aesthetic Impacts. 

A. Project will have significant negative impact on Open Space and Conservation 
Resources associated with Pisgah Peak and Wildwood Canyon State Park. 

The Project is within the Pisgah Peak Open Space Policy Area of the County General 
Plan's Open Space Element. Among other things, this area is so designated in order to protect 
and maintain the natural open space for scenic resources and habitat values. See 
http://www.co.san-bernardino.ea.us/landuseservices/General%20Plan%20Update/Ma12ping/5b
Open%20Space%200verlay%20Maps/Default.asp. 

As discussed in more detail below, the Project would have a significant negative impact 
on the open space and conservation resources associated with Pisgah Peak and the Wildwood 
Canyon State Park. The Project is directly adjacent to the Park and permitting construction of 
this type would be inconsistent with the policies of both minimizing impacts to these corridors 
and supporting the responsible expansion of the Park. Allowing a proliferation of high profile 
towers such as proposed by the Project could create a substantial detrimental impact on the 
aesthetics and open space values of this area. Because the Project is inconsistent with these 
policies, the County cannot make the findings required to approve a CUP and Major Variance (if 
required) for the Project. 

The proposed 43-foot tower just off Pisgah Peak Road will be highly visible from Pisgah 
Peak Road and from areas within Wildwood Canyon State Park. As noted in the Final 
Environmental Impact Report for the County of San Bernardino's General Plan Program (SCH 
#2005101038), dated February of 2007 ("FEIR"), vast undeveloped areas and undisturbed scenic 
vistas within the County provide a significant scenic resource as they contrast against the 
developed areas. FEIR at IV -5. In addition, as noted above, the County has identified as areas 
of primary scenic importance, ridge tops within mountain communities, and within Oak Glen, 
the important open space areas of Pisgah Peak and Wildwood Canyon State Park. FEIR at IV-4; 
Oak Glen Community Plan Policy OG/CO 1.1; General Plan Open Space Element, Policy Area 
47. The Project will pose a significant adverse impact to scenic vistas from the trails of eastern 
portion of the Wildwood Canyon State Park which the Park has actively tried to maintain. 

This significant adverse impact is likely to become more severe, as The Wildlands 
Conservancy and the Yucaipa Valley Conservancy continue to work to purchase additional 
property to expand the Park from its current size of approximately 850 acres to 3,500 acres or 
more. The County is committed to supporting and actively pursuing the expansion of Wildwood 
Canyon State Park, including cooperation with open space community groups such as The 
Wildlands Conservancy and the Yucaipa Valley Conservancy. See Oak Glen Community Plan 
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Policy OG/OS 1.2. The approval of the Project in the middle of this wilderness open space area 
could harm these efforts and is clearly inconsistent with County policy. 

B. Project is inconsistent with the Oak Glen Community Plan to preserve scenic 
vistas in the San Bernardino mountains. 

a. Inconsistency with Goal OG/CO 1-Preserve Scenic Vistas 

Page 4.1 - 12, Oak Glen Community Plan goal OG/CO 1 provides as follows: 

"Preserve the unique environmental features of Oak Glen including native wildlife, 
vegetation and scenic vistas." 

This goal is particularly significant in light of the fact that the Oak Glen and Yucaipa 
communities are rural in nature. Many of the unique features of the Oak Glen Community Plan 
were included, following community input, to retain the rural nature and scenic beauties of those 
communities. The Lazer tower project places an industrial type facility, with a tower, antennas, 
equipment building and fencing in the middle of one of the most beloved open space preserve 
areas within those communities. 

In analyzing the applicability of Oak Glen Community Plan Goal OG/CO 1 to the 
Project, the first question that arises is whether or not the foothills of the San Bernardino 
Mountains, within and adjacent to Wildwood Canyon State Park, constitute a "scenic vista." The 
EIR answers that question in the affirmative. On page 4.1-13, the EIR concludes that the area in 
which the Project is located is a "scenic vista." In section 4.1.4.2, page 4.1-13, the EIR 
concludes: "[t]he Project Site is one of several private parcels that occurs within the foothills of 
the San Bernardino Mountains. Although the Project Site itself may not be considered a scenic 
vista, the area that is it is a part of, namely the San Bernardino National Forest is a scenic vista. 
Both looking towards the Project Site at the rolling hills and distant mountains, looking west to 
the Project Site out towards the valley and distant mountains would be considered a scenic 
vista." Accordingly, it is clear that Goal OG/CO 1 is applicable to the area in which the Project is 
being proposed. 

b. False narrative in EIR-that the Project is located below a ridgeline 

A false narrative that has been included in the visual impact analysis of the Tower 
project, starting with the 2007 application through the current application, is that the Project site 
is located "on a west facing slope below the ridgeline ... ". This description is again included 
within the executive summary, project location on page 1-1 of the EIR and elsewhere throughout 
the document. This statement has been a continued purported fact underpinning the conclusion 
that the Project does not have a significant impact on scenic or aesthetic values. 
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Despite this conclusion, photos and commentary within the EIR itself shows that the 
statement that the project site is located "below the ridgeline" is false. Figures 4.1-2, 4.1- 3 and 
4.1-4 contain long distance photos of the foothills of the San Bernardino Mountains, showing the 
ridge tops of those mountains and the location of the equipment shed and monopole antenna. The 
foothills of the San Bernardino Mountains contain ridgelines that run both north-south and east
west. The north-south ridge tops are the highest ridge tops, but the East-West ridge tops are 
significantly higher than the surrounding valleys and create scenic vistas which are highly visible 
from the park and surrounding neighborhoods. These two figures, as well as the Google map 
photos attached hereto as Exhibit C, show that the equipment shed and monopole are in fact on a 
ridgeline, even though it is repeated many times in the EIR that the monopole tower is below a 
ridgeline. It is more accurate to say that it is below the north-south ridgelines, but the monopole 
is located on an east-west ridgeline and accordingly much more visible from Wildwood Canyon 
State Park and adjacent neighborhoods. 

In addition, attached as Exhibit D is a photo taken by CPRL from the trail within the 
park immediately adjacent to the Lazer property. That view shows the mock pole clearly visible 
against a blue sky, due to the fact that the monopole is on an east-west ridgeline visible from the 
viewpoint of the adjacent trail. 

In addition, there is significant evidence in the record, including photo simulations in the 
EIR, which show that the statement that the Project is not located on the ridgeline is factually 
incorrect. 

c. The Lazer tower, antennas, equipment shed are visible from adjacent 
neighborhoods and from Wildwood Canyon State Park. 

The EIR admits (contrary to prior visual analysis) that the monopole, antennas, and 
equipment shelter are visible from nearby neighborhoods and from viewpoints within Wildwood 
Canyon State Park: 

a. On page 4.1-2, the EIR concludes that " ... {f]rom eastern trails (i.e. North 
Valley and Stintson trails), within the Park, the monopole was visible due to 
the contrast created by the darkened weathered wood and linear lines of the 
pole which stand out in contrast to the lighter vegetation along the hills. See 
Figure 4.1-1 - Stimulation Viewpoint Locations, for the location of 
viewpoints analyzed within this EIR ." 

b. On page 4.1-2 , the EIR also concludes that the demonstration pole is visible 
from Parkview Terrace, a nearby residential neighborhood. 

c. On page 4.1-2, the EIR concludes that the equipment shed (but not the 
monopole) would be visible from a vacant residential lot located along Oak 
View Road. 
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d. On page 4.1-7, the EIR concludes: "There are also unmarked trails that begin 
near the Project Site and trend towards the Wildwood Canyon State Park. The 
nearest one to the Project Site begins adjacent to the Project Site and is 
accessed from Pisgah Peak Road (see Photograph 3). As determined in site 
visits conducted in November 2014 and May 2015, from certain portions of 
this trail, the Project Site is visible (see Figure 4.1 - 5). 

In addition to the evidence set forth in the EIR that the Project will be visible from 
various locations within Wildwood Canyon State Park, and adjacent neighborhoods, there is 
significant evidence in the record from residents of Oak Glen and Yucaipa and users of the park 
and surrounding open space areas. We request that all testimony of citizens, as well as all 
comment letters and protest letters to the tower projects considered by the Board of Supervisor's 
in 2009 in 2012 be included within the administrative record for the current Project. 

In summary, the equipment shelter and monopole tower are located on an east-west 
ridgeline highly visible from Wildwood Canyon State Park. The tower and or equipment shed is 
visible from eastern trails within the park (North Valley and Stinson), visible from trails adjacent 
to the Project site and trending towards the park, and visible from a vacant residential lot on Oak 
View Road and visible from another residential street called Parkview Terrace. Consequently, 
there is significant evidence in the administrative record, including conclusions and pictures 
within the EIR itself, which proves that the Project will have a significant aesthetic impact on the 
scenic views within and surrounding the project. 

d. Analysis of Thresholds of Significance. 

On page 4.1 - 12, the EIR sets forth the thresholds of significant for visual resources. 
Two of those thresholds are as follows: 

• Have a substantial adverse effect on a scemc vistas as identified in the 
County's General Plan. 

• Substantially degrade the existing visual character or quality of the site and its 
surroundings. 

On page 4.-13, the EIR analyzes whether or not the project has a substantial adverse 
effect on a scenic vista. After conducting visual studies that conclude that the tower will be 
visible from all of the sites described above, the EIR comes to the following conclusion: "The 
design of the Proposed Project has included each of these goals to minimize potential impacts of · 
the surrounding scenic vista. Therefore a less than significant impact will result." 

The visual impact analysis is set forth on pages 4.1-16 through 4.1-25 of the EIR. While 
most of the chapter describes the methodology used, the analysis itself is completely subjective 
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and minimizes the impact of the visual blight created by the Project. The EIR declares that there 
is more visual blight from the electrical and telephone poles and wires in the area than from the 
Project. This statement is unsupported because the only place that telephone poles and wires 
exist are on the road entering into the park. The view to the east, including the foothills of the 
San Bernardino Mountains and the ridge on which the Project will be located, is a pristine vista 
with no view of telephone poles, wires, etc. In addition, at one of the prior hearings relating to 
the tower, an official from State Parks testified that, when funds are available, the existing poles 
and wires will be removed, consistent with what has been done at other state parks. 

With respect to Viewpoints 3 and 4, the EIR subjectively concludes that the monopole 
and equipment shed "would not be a dominant feature" in the landscape and thus would only 
slightly alter the landscape. Many local residents have testified and presented letters in 
connection with the prior tower applications, setting forth their personal experience and 
observation that the monopole will in fact be a dominant visual experience when utilizing the 
park. The subjective opinion of the preparer of the visualization study, paid for ultimately by the 
applicant, should not have more weight than the view of the users of the park who have testified 
that the monopole will in fact be a dominant feature of the landscape. 

The visual impact analysis in the EIR focuses significantly on Mitigation Measure AES-I, 
which requires that the monopole, antenna and shed be painted olive green to blend with the 
surrounding vegetation, along with random patterns of light sage and light brown. This 
mitigation fails to take into account that the landscape surrounding the tower changes 
dramatically during the year. The olive green color will blend in with the vegetation during the 
winter when the surrounding vegetation is green (assuming that drought does not minimize the 
change of seasons), but will cause a contrast during much of the year when the background color 
will be the tan and gray of the background vegetation at that time. Accordingly, the analysis fails 
to indicate that even with the mitigation measure implemented, during significant times of the 
year the Project will be significantly more visible. 

The EIR's aesthetic discussion does not in any way analyze the visual impact of the 650-
foot path constructed by Lazer from Pisgah Peak Road to the location where the monopole will 
be constructed. Attached to this letter is a copy of a Google picture of the site before and after 
Lazer owned the Property (Exhibit E). The Google picture, taken from a satellite, shows the 
significant visual impact of the 650-foot scar across the landscape, visible from Wildwood 
Canyon State Park. On page 4.1-10, the EIR states that the pre-pole conditions are established as 
the CEQA baseline - the time when the entire Project site remained undisturbed. Accordingly, 
the aesthetic analysis must include the visual impact of this 650-foot path as well as all other 
potential visual impacts to the undisturbed baseline condition. 

The visual impact analysis also fails to meaningfully analyze the visual impact of the fuel 
clearance areas around the tower, the fencing around the equipment building, the monopole, and 
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the 1 + mile of utility trenching that will occur along Pisgah Peak Road-all of which will cause 
significant visual impact, particularly from the trails in Wildwood Canyon State Park 
immediately adjacent to the Project site. 

C. The aesthetic impact analysis and final conclusion are inconsistent and 
confusing. The final conclusion undercuts all of the studies, analysis and 
conclusion set forth in the EIR. 

As set forth above, CPRL strongly disagrees with the analysis and conclusions reached in 
the EIR relating to aesthetic impact of the Project. Time and again, the analysis and studies 
minimize the visual impact, and concludes that the level of significance after mitigation is 
insignificant. Table 1-1 summarizes the impacts and mitigation measures for the Project. With 
respect to level of significance after mitigation, it states that, after mitigation, the level of 
significance is "less than significant". On page 4.1-22 of the EIR, the summary of viewpoints 
concludes that "the Proposed Project would not result in a decrease to the Moderate and Low 
scenic integrity views within the Wildwood Canyon State Park along Canyon Drive and other 
interior trails." On pages 4.1-23-24, the new viewpoints are analyzed with the conclusion that the 
Project impact is less than significant. 

Following this lengthy discussion concluding that the aesthetic impacts are less than 
significant, the EIR concludes: 

"The Lead Agency determines that implementation of Mitigation Measures AES-1 and 
AES-2 would reduce potential impacts at the Wildwood Canyon State Park and nearby 
sensitive receptors including residents and trail users to a less than significant level. This 
is supported by the analysis that relied on the USFS model and other federal agency 
models for determining and ranking visual changes in the environment. However, this 
area of CEQA is highly subjective and public comments previously received by the 
County Board of Supervisors indicated a high level of viewer sensitivity to the 
monopole' s visual impact. In consideration of this and the alternatives analysis showing 
that no other feasible Project Sites could avoid such impacts, although the project is 
considered highly beneficial, the county determines that the visual impact, at least to 
some portion of the population, is significant and unavoidable." 

The EIR's significant and unavoidable conclusion, which conflicts with the Aesthetic 
chapter's entire analysis, renders the whole discussion so confusing that no decision-maker could 
possibly understand what the final conclusion is or should be and whether the evidence cited 
adequately supports that conclusion. Since the very purpose of an EIR is to inform decision
makers and the public as to the environmental impact of the Project, this confusion is a fatal 
defect in the EIR. Not only can the decision-makers not understand the final conclusion, neither 
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can CPRL or any other members of the public attempt to comment on and understand exactly 
what the conclusion of the draft EIR is with respect to impact on aesthetics and scenic vistas. 

In summary, there are significant omissions and fatal flaws in the aesthetic impact 
analysis set forth in the EIR, which render the EIR inadequate under CEQA. 

5. Alternatives Analysis. 

a. Gaming the FCC rules. 

By attempting to locate its radio tower in San Bernardino County, the real purpose of 
Lazer is to "game" the FCC rules in a way that it barely serves the community oflicense (Hemet) 
but extends its signal into larger portions of San Bernardino County and Riverside County. The 
FCC rule relating to Community of Service (47 CFR §73.315 (b)) states as follows: 

"The transmitter location should be chosen to maximize coverage to the city of license 
while minimizing interference." [BOLD ADDED] 

It is clear from the engineering statements presented by Lazer (as well as statements 
made throughout the hearing process for the prior tower applications) that the transmitter/tower 
location was not chosen to maximize coverage to the City of Hemet, but was chosen to maximize 
coverage to other areas within Riverside and San Bernardino counties. Serving the required 
community of service is an afterthought rather than the goal of Lazer in relocating its radio 
antenna. The purported lack of alternative sites is not driven by FCC rules and regulations, but 
rather by Lazer' s attempt to utilize its Hemet radio station to serve other communities rather than 
the community of Hemet. Lazer does not have any right, under FCC rules or under local zoning 
rules, to utilize its Hemet radio station to service other communities besides its community of 
license. 

b. The Purported Project Goal of Expanding Wildwood Canyon State Park 
is fraudulent and in bad faith. 

Section 6.1.2, on pages 6-3 and 6-4 (and the Project Description), establishes the project 
objectives of Lazer's tower proposal. In addition to the project objectives related to the 
relocating of the antenna to comply with FCC criteria, operating a fully licensed FM radio 
broadcasting facility, and enhancing coverage of public service and commercial programming, 
the EIR sets forth the following additional objectives: 

• Contribute to the expansion of Wildwood Canyon State Park (WCST) through the 
implementation of a passive, not active, land use. As a passive land-use broadcast 
towers have been implemented in many CA State Parks. 
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• Create long-term buffering of passive land uses within and adjacent to the eastern 
WCSP boundary through dedication of development rights and/or transfer of 
ownership in fee of close to 4% of the current WCSP land area. 

These purported goals of the Project are illusory and not in any way supported by the 
prior actions or motivations of Lazer. Rather, these objectives are a cynical attempt to justify the 
position that deed restricting a portion of the Lazer property for open space uses somehow 
"expands" Wildwood Canyon State Park. We now have an administrative record of the Lazer 
tower proposal going back to 2009. Never, in any prior correspondence, testimony or documents 
submitted has Lazer indicated one of the purposes of purchasing the Lazer property and pursuing 
the tower proposal was to expand the park. The County has an obligation under CEQA as Lead 
Agency to independently prepare and review the EIR. Thus, the mere fact that the County 
included these absurd goals in the EIR shows that the County is not exercising its independent 
judgment. The expansion of Wildwood Canyon State Park as a goal of the Project does not pass 
the proverbial "smell test" here, and shows a lack of good faith in articulating the goals of the 
Project for purposes of analyzing its alternatives. 

c. The "no project" alternative analysis is totally fictional "straw man". 

The analysis of a 7,000 sf house that is 60 feet high is a highly unlikely "straw man" for 
the purpose of showing that the "no project" alternative is environmentally more damaging than 
the Lazer tower. (EIR section 6.4.1, page 6 - 13) 

Due to lack of utilities and very difficult, sometimes unusable, access to the Lazer 
property, construction of a single family home on the lot is infeasible. If a home could be built, 
it would likely be a modest structure with much less impact than the maximum possible size 
analyzed in the EIR as the "no project" alternative. The Lazer property, as well as surrounding 
properties, was subdivided in 1980. No homes have been built in the vicinity in the last 36 years, 
yet the "no project" alternative abstractly analyzes a monstrous 7000 ft. 2 home that is 60 feet in 
height. 

General Plan Policy OS 7.4 states that the County should "discourage residential 
development on land with slopes greater than 30 percent, ridge saddles, canyon mouths, and 
areas remote from existing access." This policy clearly applies to the Lazer property and would 
severely limit the development potential of the Project site for a single family home. In addition, 
the County Development Code also restricts construction of homes on sites in excess of a 30 
percent slope. As CPRL has previously pointed out, the Project site exceeds a 40 percent slope. 
Moreover, in connection with its 2009 application for the tower project, Lazer submitted a 
proposal to build an 18,000 ft. 2 home on the property. We believe this was done not because 
Lazer wanted to construct such a home, but rather as a threat to the community and conservancy 
groups. In responses, CPRL submitted the Goodman Letter which pointed out that such a 
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residence would not be permitted under Chapter 83.08 of the Development Code. In fact, the "no 
project" alternative located adjacent to Pisgah Peak Road would be on slopes greater than 40% 
grade and, therefore, would be prohibited by the Development Code, which provides the 
following rules with respect to slopes in excess of 40 percent: "This is an excessive slope 
condition. Pad grading shall not be allowed. Grading for driveways and roads shall be reviewed 
to the Minor Use Permit application process"[Underlining Added]. 

The "no project" alternative should be analyzed with the assumption that the property 
would be used for open space purposes-that is, an alternative that considers the undeveloped 
nature of the site. That analysis would lead to a completely different (and more appropriate) 
conclusion than that reached in the EIR. For example, the Yucaipa Valley Conservancy 
("YVC") made an offer to purchase the Lazer property, but Lazer did not respond to that offer. 
Therefore, the open space alternative would be vastly more feasible than the EIR's "no project" 
alternative. Moreover, if the Lazer project is denied, YVC will again make an offer to purchase 
the property in order to dedicate the property for open space. If YVC does not purchase the site, 
other local open space conservancies would purchase the site, unless Lazer refuses to sell the site 
and leaves it vacant, Accordingly, the "no project" alternative should be analyzed as use of the 
property for open space. 

d. Alternative sites. 

CPRL has previously submitted the following analyses prepared by qualified FCC 
engineers: (1) Engineering Analysis & statement dated January 2009 prepared by Klein 
Broadcast Engineering ("Klein Report"), and (2) Engineering Statement dated March 2011 
prepared by De La Hunt Communication Services (De La Hunt Report"). Both of these 
engineers are highly qualified. De La Hunt worked for the FCC for many years in the department 
which made determinations as to whether or not proposed tower locations were compliant with 
FCC rules and regulations, including spacing and line of sight requirements. Both of these 
engineers concluded that a site in Beaumont, California (ASR #1263499) (Site 1) and a site 
located in Cherry Valley, California (ASR #1202850) (Site 2) qualified under all FCC rules and 
requirements. 

In prior applications and hearings, Lazer. its engineers, and attorneys have consistently 
taken the position that the proposed Oak Glen site, located adjacent to Wildwood Canyon State 
Park, was the only site in the world that would satisfy FCC requirements and their business 
objectives. Now, an engineering firm (Cavell Mertz and Associates, Inc.) has been hired to 
provide another engineering statement (CMA Report) that supports the Lazer Project. The CMA 
Report includes a review of the prior engineering statements submitted by Lazer as well as 
CPRL. Not surprisingly, the new engineering study criticizes the Klein Report and the De La 
Hunt Report, and supports the conclusions made by Lazer' s engineer. 
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Anticipating that FCC engineers hired (directly or indirectly) by Lazer would continue to 
criticize the Klein Report and the De La Hunt report, CPRL retained Goldman Engineering 
Management, LLC, to review the Klein Report and the De La Hunt report, as well as to review 
other alternative sites. The Engineering Statement (Goldman Report) prepared by Goldman 
Engineering Management, LLC, dated July 20, 2016, is attached hereto as Exhibit F. 

The Goldman Report concludes that Site 1 and Site 2 identified in the Klein Rep011 and 
the De La Hunt Report meet the community coverage requirements for Hemet with full, 
unblocked line of sight to Hemet. This is different than the CMA rep011, which concluded that 
Site 1 did not comply with community coverage or line of sight rules. However, the key to the 
distinction between the Goldman Report and the CMA Report is explained by the following 
language in the Goldman Report: 

"When community service is analyzed in the same manner as the currently 
permitted KXRS site, the sites chosen by Mr. De La Hunt are compliant with 
community coverage rules." 

What Goldman points out is that two different standards are being utilized for analyzing 
whether or not the FCC coverage rules have been satisfied. If the same standards and testing 
utilized for the KXRS site are applied to Site 1, the FCC rules are satisfied. lt is important to note 
that in the CMA Report, there seems to be a recognition of these dual standards. Rather than 
applying the same standards for the KXRS site and Site 1 and Site 2, the CMA avoids this issue 
by stating: 

"For comparison purposes, the proposed KXRS site was also studied using the same line 
of sight study as the alternative sites. Figure 5A shows the unshadowed area is 50.5% of 
the area and covers 41. 9% of the population of Hemet. As mentioned above, the FCC 
rules address both the 70 DBU signal coverage and the prohibition of "major 
obstructions. Since the FCC has granted a construction permit for this location, it 
must be concluded that this site satisfies the FCC Rules and policies at the time of 
the grant in 2009." [BOLD ADDED] 

This passage suggests that CMA has not analyzed community service or line of sight for 
Site 1 and Site 2 in the same way that the KXRS site was analyzed, but instead "punted" by 
assuming that the KXRS site satisfies the requirements because it is an FCC approved site. In 
essence, CMA is quick to assume that the KXRS site satisfies FCC rules being applied to Site 1 
and Site 2. CMA should be required to create an addendum to its engineering statement setting 
forth an analysis of Site 1, analyzing community service and line of sight in the same way that 
the proposed KXRS site was analyzed. According to the Goldman Report, the FCC used a 
methodology for community service and line of site that is different than the methodology used 
by CMA in analyzing Site 1 and Site 2. That same method of analyzing community service and 
line of sight should be used in analyzing Site 1 and Site 2. Alternatively, the conclusion to be 
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reached from the CMA Report is that CMA believes that the approved KXRS site would not 
satisfy FCC rules and regulations if a consistent methodology was applied. 

In summary, the CMA Report raises as many questions about compliance with FCC rules 
as it purports to resolve. Because Site 1 satisfies FCC rules using the same community of service 
analysis that was used for the proposed KXRS site, Site 1 should be included in the alternatives 
analysis. This conclusion has been confirmed by a qualified FCC engineer in the Goldman 
Report. The alternatives analysis is inadequate without inclusion of Site 1, which would have 
significantly less environmental impact than Site 2 and would be a viable, feasible alternative 
location for the Project. 

e. Additional FCC compliant site identified in the Goldman Report should 
be analyzed as an alternative location under CEQA. 

The alternative study should also include analysis of the additional site identified in the 
Goldman Report, namely the "Calimesa Site" (33° 59' 22" N, 116° 59' 2" W). This site is along 
a jeep trail on a hill in Calimesa, California. There are residences and developments nearby. A 
very short tower (such as that proposed for the KXRS tower) could be used. This site is closer to 
Hemet than the current construction permit for KXRS and it has similar line of sight to Hemet. 

Another alternative site that should be analyzed under the EIR is the Gilman Hot Springs 
site described in the Goldman Report. Lazer itself admits in prior engineering studies that this 
site satisfies FCC requirements. Hemet, California is the community of license that, pursuant to 
FCC rules, Lazer is obligated to serve. Lazer claims that it needs to relocate the tower to satisfy 
FCC rules, but in fact the site is grandfathered and there is no need whatsoever to relocate the 
tower. 

CPRL is not opposed to Lazer expanding its business, but believes that there can and 
should be a compromise that allows it to expand without damaging San Bernardino's precious 
open spaces in the process. There clearly are alternatives potentially available; Site 1 as well as 
the Calimesa site and the Gilman Hot Springs site identified in the Goldman Report must be 
analyzed to provide decision makers as well as the public adequate information to determine the 
feasibility of alternative sites for the Lazer tower. Until a complete aanalysis with a reasonable 
range of alternatives is prepared as part of theEIR, the alternatives analysis is inadequate under 
CEQA 

8. Biological Impacts. 

A. Avian Collision Impacts. 

There is general agreement and well documented evidence that communications towers 
result in dramatically increased avian mortality rates. See, e.g., Travis Longcore, Ph.D. et al., 
Scientific Basis to Establish Policy Regulating Communications Towers to Protect Migratory 
Birds, Land Protection Partners (2005), attached hereto as Exhibit G. Studies show that for the 
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ten avian species killed most frequently at communication towers, total annual mortality is 
estimated to be from 490,000 to 4.9 million for each species. The avian mortality crisis is 
compounded by the growing impacts of communication towers, such as the proposed tower, 
whose construction is occurring at an exponential rate. 

In addition, the concerns of avian mortality at the proposed tower are heightened by a 
number of factors. There is already a 199-foot radio tower located about a mile away along 
Pisgah Peak Road, which coupled with the proposed radio tower, will put the migratory birds 
and raptors at a heightened risk of tower strikes. The project is located on East-West ridgeline, 
thus increasing the probability of avian mortality. Guidelines to reduce avian mortality suggest 
that towers should be designed to accommodate additional antennas, to reduce the number of 
future towers. See, e.g., Albert M. Manville, II, Ph.D., The ABCs of Avoiding Bird Collisions at 
Communication Towers: The Next Steps, U.S. Fish and Wildlife Service, Division of Migratory 
Bird Management (2000), attached hereto as Exhibit H. Particularly with a radio tower in such 
close proximity, the County must require the applicant to fully evaluate this option prior to 
construction of the proposed tower. 

The topography of the San Bernardino Mountains also poses an increased risk of avian 
mortality. A recent multi-modal research study in New Hampshire revealed the effect of 
topography of the Appalachian Mountains on migratory birds, finding exceptional numbers of 
birds flying at low heights over mountain ridges. As a result, placement of the proposed tower in 
this mountainous area is likely to result in increased risk of bird mortality and injury from tower 
strikes. See Exhibit I. The applicant contends it has strategically placed the tower in a "bowl" 
on the site. Although it is clear from pictures and site plans submitted by applicant that the 
proposed tower is on the top of an east-west ridge, not in a bowl, if applicants claim that the 
tower is located in a bowl, this bowl would most likely collect fog, which also enhances the risk 
of avian mortality. 

In connection with the EIR, a General Biological Assessment was prepared by Natural 
Resources Assessment, Inc., dated August 17, 2015 ("2015 Biological Assessment"). The project 
findings relating to avian collision impacts in the 2015 Biological Assessment states: 

"The Lazer Radio Tower project will consist of a 43 - foot tall monopole with no support 
wires. While this pole rises above the height of the surrounding vegetation, it is well 
below the recommended 199 foot standard height requirements designed to minimize 
impacts to birds. The pole will not require the installation of guy wires nor will it be 
lighted. This will reduce impacts to birds, as well as bat species." 

These findings failed to take into account several significant factors. First, the 43 foot tall 
monopole is located on a ridge, which significantly increases the probability of avian collision. 
Secondly, although the monopole will not have lighting, the equipment shelter will be lighted. In 
section 4.1.4.2, page 4.1-14, the EIR states that "the proposed 100 square- foot equipment shed 
would have exterior lighting directed and shielded on-site for safety purposes." This discussion 
then concludes that "no impacts are anticipated", but there is no indication whatsoever that the 
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lighting on the building was taken into account in analyzing avian collisions. The equipment 
shed is located on the slope above and behind the tower, and will provide a light that could 
attract birds to fly towards the monopole. 

Attached to the 2015 Biological Assessment are the "Service Interim Guidelines for 
Recommendations on Communications Tower Siting, Construction, Operation, and 
Decommissioning." The assessment fails to note that recommendation 1, encouraging new 
communication towers to be co-located on existing towers, was not followed. This can be done 
with respect to existing towers in the San Jacinto area, near Hemet. Recommendation number 4 
is to cite new towers within existing "antenna farms" (cluster of towers)." This recommendation 
was also not followed, even though it be possible to do so in the San Jacinto area. 

B. Cursory Nature of Assessment. 

It appears that there was a single site visit to the Project site on May 3, 2015. A 
single visit is inadequate and significantly increases the probability of false absences and 
imperfect detection. It is rare that a species has a 100% chance of being detected on a single visit. 
Therefore non-detection does not necessarily mean the species is absence. An observed absence 
may be due to an observer failing to detect a species that lives at the site, e.g. a bird that was 
elsewhere in its home range at the time of the survey or failed to call during a point count. 
Increasing the number of visits to a site would increase the probability of detecting targeted 
fauna. False absences have serious consequences for monitoring studies, as well as impact 
assessments. In order to assure that the biology assessment is accurate, the biologist should be 
required to visit the site numerous times to assure its accuracy. 

C. Failure to Survey Pisgah Peak Road. 

One of the most significant and disruptive aspects of the Project is the undergrounding of 
electrical services along 6700 feet of Pisgah Peak Road. The 2015 Biological Assessment in no 
way assesses the impact of the undergrounding of utilities along an area more than a mile in 
length. The EIR states that because the road is a dirt road that is not vegetated, there will be no 
significant environmental impact. This fails to recognize that all of the fauna of the wilderness 
areas through which Pisgah Peak Road traverses will be impacted by the undergrounding of 
utilities. Failure to analyze the biological impact of a one-mile plus component of the Project is a 
fatal defect in the biological assessment. In order to be complete, the assessment must include 
this significant component of the Project. In essence, the biologists defined the "Lazer project" as 
only the on-site portion of the project relating to the tower, equipment shed and fencing, 
completely ignoring the largest portion of the Project. 

9. Construction Impacts; Growth Inducing 

CEQA requires that construction impacts be analyzed, even though they are temporary. 
City of Arcadia v. State Water Resources Control Board (2006) 135 Cal.App.4th 1392, 1425 
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(EIR required to analyze temporary construction air quality and noise impacts). The EIR 
provides very little information or analysis related to the construction of the Project. It indicates 
that some grading will be required and states that the majority of the construction will be 
coordinated via a ground crew working closely with a helicopter service to install the tower and 
equipment shelter. However, the EIR provides no information related to the number of workers 
that will be involved in the construction, how these workers will get to the site, the length of the 
construction period, the number of truck trips associated with bringing workers and materials to 
the site, the number, frequency or time of day of helicopter trips associated with bringing 
workers and/or materials to the site, or the location of a staging area for materials, workers or the 
noted helicopter trips. For example, will the helicopters be bringing all the materials and 
equipment to the site, or just some? Where will these helicopter flights originate? Where on the 
site will they land? Where will workers park? Pisgah Peak Road is a single lane, unpaved dirt 
road. Can it handle the truck trips needed to transport workers and materials to the site to 
construct the Project? Will truck routes include going through the nearby residential areas to 
reach Pisgah Peak Road? The County needs answers to these questions in order to assess the 
potential construction impacts associated with the Project. 

Included with the radio tower application is a Geotechnical Report and Site Plan Review 
prepared by Southern California Geotechnical. That report recommends the following work be 
done in order to assure that the tower is placed on a proper foundation: 

A. "Based on the subsurface conditions encountered at the site, the drilled piers 
should be founded at a depth of 20 to 30 feet". (Page 1) 

B. "It appears that the most economical method of support for the new tower will be 
to extend the foundation elements down to the dense bedrock at depths of 20+ 
feet". (Page 11) 

C. "All fill soil should be compacted to at least 90% of the ASTM D-1557 maximum 
dry density." (page 11) 

D. "In general, all utility trench backfill should be compacted to at least 90% of the 
ASTM D-1557 maximum dry density. As an alternative, a clean sand (minimum 
Sand Equivalent of 30) may be placed within trenches and flooded in place." 
(Page 11 )." 

The work described above will require substantial drilling, digging and trenching, 
including drilling and/or digging within dense bedrock. The EIR in no way considered how that 
work will be accomplished. What equipment will be used? What noise and dust will result from 
the use of that equipment? What air emissions will be released as a result of the necessary 
equipment? These details as to how the work will be performed is critical in analyzing the 
construction impacts of the project. 

As set forth above in the comments regarding the in adequacy of the Project description, 
the EIR also fails to analyze the environmental impact of the extending utilities for over a mile. 
This failure alone is a fatal flaw in the document, but the disregard for the associated 
construction impacts makes the omission even more glaring. The analysis of the utility extension 
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is almost nonexistent, in part because the Project analyzed in the EIR is limited to the portion of 
the project located on the Lazer property. This fails to analyze the environmental impact of the 
much larger project of extending utilities for 6700 linear feet. Not only does the EIR fail to 
analyze the impact of that utilities extension, it fails to include even a basic description of what 
that utility extension would entail, including the amount of land that would be disturbed, the 
equipment to be used, the workforce, the schedule or the plans. The EIR does not describe how 
the mile-long trench will be excavated, how much dirt will be displaced, the amount of dirt and 
other waste that will be generated, the amount of dust that will be created and how that dust will 
be mitigated, vibrations from use of equipment and digging that might impact threatened or 
endangered species in the open spaces immediately adjacent to Pisgah Peak Road and storm 
water pollution control relating to the one-mile trench. Lastly, the EIR does not analyze the 
erosion impacts of disturbing a mile of dirt roads that are already subject to severe erosion and 
barely drivable. The EIR seems to take the position that, because the utility extension is a private 
utility extension by a private party, it is not necessary to engage in the same environmental 
analysis that a public utility would engage in in connection with a mile-long underground utility 
extension. That position is unsupported by law. 

Because of the missing information noted above, the County is without the information 
necessary to analyze the potential for grading, truck trips, helicopter use, and related construction 
activity to cause significant air quality impacts. The San Bernardino Mountains are located 
within the South Coast Air Quality Management District ("SCAQMD"). FEIR at IV-27. The 
topography and climate of the region make the SCAQMD an area with a high potential for air 
pollution. Id. at IV-26. Air pollutants of greatest concern in San Bernardino County include 
PM10, because the County is currently in non-attainment with the Ambient Air Quality Standards 
("AAQS") for this pollutant. Id. at IV-29. Construction related dust pollution is a major 
contributor to PM10 emissions. Id Because the construction of the Project will contribute to 
this already adversely impacted situation, the Project is likely to result in significant adverse 
construction-related air quality impacts with respect to at least PM10 emissions. 

CEQA mandates that a project should not be approved if there are feasible mitigation 
measures available which would substantially lessen the project's significant environmental 
effects. Cal. Pub. Res. Code§ 21002; see also Sierra Club v. State Bd. of Forestry (1994) 7 
Cal.4th 1215, 1233. Because of the non-attainment status related to PM10 in the SCAQMD, the 
FEIR recommends that developers such as the applicant, to mitigate air quality impacts during 
construction, address site-specific analysis of (i) grading restrictions and/or controls on the basis 
of soil types, topography or season; (ii) landscaping methods, plant varieties, and scheduling to 
maximize successful revegetation; and (iii) dust-control measures during grading, heavy truck 
travel, and other dust generation activities. FEIR at IV-30. Among other things, the applicant 
must also develop a construction vehicle plan, which restricts the number of daily trips of 
helicopters and trucks to the construction site, and ensures that such trips are made during hours 
that are least likely to impact the neighboring residential communities along Oak Glen Road. 
Endangered Habitats League, Inc. v. County of Orange (2005) 131 Cal.App.4th 777, 794. 
Because the Project has the potential to cause significant air quality impacts during construction, 
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the County must recirculate the EIR to analyze the potential air quality impacts and develop 
feasible measures to mitigate such impacts. 

The EIR's notion that, because the service extension is "private," the extension is not 
considered growth-inducing turns CEQA on its head. If the Project can be accommodated by a 
private service extension, then there is no support for the conclusion that service could not be 
made available to other tower facilities. In fact, if this EIR can so completely ignore the impacts 
of the Project's service extension, then what assurance does the public have that the County 
approval process will protect the open space from growth inducing impacts? Lastly, the EIR 
impermissibly concludes that, because a determination of growth-inducing would be highly 
speculative, a less than significant impact is expected. (EIR, p. 5-10.) CEQA does not allow for 
a lead agency to "throw up its hands" in the face of complex impact-inducing factors and make a 
less than significance finding that is unsupported by substantial evidence. 

10. Hazards - Safety Impacts. 

The Project site is located within County Fire Safety Area 1 ("FS 1 Area"). The FS 1 Area 
is "characterized by areas with moderate and steep terrain and moderate to heavy fuel loading 
contributing to high fire hazard conditions." Development Code§ 82.13.030 (emphasis added). 
There have been several major wildfires in the San Bernardino Mountains over the years 
including one in 2006 which was caused by lightening, and burned tens of thousands of acres, 
including 485 acres of the San Bernardino National Forest. See the Mountain Area Safety 
Taskforce website, available at www.calmast.org. Extreme heat, arid surroundings, erratic 
winds, thunderstorms, and difficult mountainous terrain make such wildfires in the San 
Bernardino Mountains extremely dangerous and difficult to contain. Id. 

The Project will enhance the risk of wildfire already associated with the high fire hazard 
conditions in the area. The tower and tower antenna will contribute to this increased risk by 
adding a new source of electricity and new structures which could attract lightening during 
storms. 

The analysis in the EIR, as well as in the letter from Don Oaks dated May 13, 2016, 
focuses solely on an unmanned structure and the impacts to the radio tower equipment. The 
General Plan policies and goals, including policy S3 .2 directs that the county "will endeavor to 
prevent wildfires and continue to provide public safety from while fired hazards." Neither the 
analysis in the EIR nor in the Oaks letter in any way analyze the disastrous impact that a brush 
fire caused by a lightning strike to the tower would have on adjacent neighborhoods and 
residential dwellings. Also, the Oaks letter has general information about lightning strikes, but 
fails to include a detailed, scientific analysis of the probability of a lightning strike of a 43-foot 
monopole located on a ridge line. 

11. Historic/ Archeological/Paleontological Impacts. 

The Land Use Application Questionnaire (questions 11 and 23) asserts there are no 
known cultural or historic resources on site. However, the application also admits that the site 
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has not been surveyed for historical, paleontological or archaeological resources. Such surveys 
must be performed. Until they are, it is not possible for the County to assess these potential 
impacts. 

12. Cumulative Impacts. 

CPRL is quite concerned that there is the potential for the Project area to become a 
magnet for the type of development proposed by the Project. As noted in the Project application, 
there is already one radio tower structure in the area. If this Project is approved, it could result in 
an even greater proliferation of tower structures for communications facilities in the Mountain 
Region. If this happened, it would permanently alter the character of the area and mar the 
mountain landscape for decades to come. As discussed above, the proposed Project has the 
potential to have several significant adverse impacts on the environment. 

The EIR concludes that, based on the plans, policies, and building guidelines set forth by 
the County, the majority of the area surrounding the Project could not be developed with 
additional broadcast towers because of steep terrain and limited access from Pisgah Peak Road
these factors are described as "development limiting." (EIR, p. 5-3.) The EIR also eliminates the 
potential for broadcast tower development in both State Park Lands and National Forest Lands, 
notwithstanding the fact that the construction of the Project is identified as a Project Objective 
for purposes of contributing to the expansion of Wildwood Canyon State Park. 

Specifically, the EIR relies on plam1ing assumptions to assess the reasonably foreseeable 
cumulative projects. The first assumption states: "[r]easonable extension of electrical power lines 
(power line extension would be cost prohibitive to develop and biological impacts of the power 
line extension would likely be significant) and no future tie-ins to the Proposed Project's 
extended electrical line." (EIR, p. 5-4) (emphasis added). This assumption for the cumulative 
impact analysis contemplates a potentially significant biological impact for electrical power 
lines, while the EIR's analysis of the actual Project ignores such a possibility by concluding that 
the undergrounding of 6700 LF of electrical power lines would have no impact on biological 
resources (EIR, p. 4.2-9/10.) The cumulative assumption directly contradicts the biological 
conclusion, which calls into question the adequacy and accuracy of the biological resources 
analysis as it relates to the undergrounding of the power lines-for both Project and cumulative 
impacts .. 

The cumulative section then assumes that up to seven (7) additional broadcast towers 
could be developed within the identified area proximate to the Project, with potentially 
significant cumulative impacts in the following resources areas: 

• Aesthetics 
o This section recognizes that the EIR analyzed aesthetic impacts on a project level 

basis; however, the cumulative aesthetics analysis incorrectly concludes that 
potentially significant impacts are mitigated to a less than significant level with 
Mitigation Measures AES-1 and AES-2. (EIR, p. 5-7.) This conclusion ignores 
the Project-level finding that visual impacts are determined to be significant and 
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unavoidable. Consequently, the cumulative visual conclusion does not 
correspond to the underlying Project conclusion and, therefore, the analysis is 
flawed. 

o This section also concludes that future tower impacts would not be greater than 
those of the Project, which are significant and unavoidable. Thus, the finding that 
cumulative visual impacts would not be considered significant is not supported by 
substantial evidence. 

• Biological Resources 
o This section suffers from the same infirmity relative the EIR's disregard for the 

potential impacts arising from the undergrounding of 6700 LF of electrical power 
lines in Pisgah Peak Road (that could be significant as noted above). If there is 
the likelihood of a significant Project impact, then the EIR must take into account 
and disclose the correct order of magnitude of any impacts to biological resources 
on a cumulative level. 

• Land Use 
o The EIR declares that the cumulative projects are "unlikely" to create cumulative 

land use impacts-a statement that is conclusory and not supported by substantial 
evidence. 

13. EIR is Inadequate Under CEQA and Must be Recirculated. 

CEQA requires the County to consider the environmental impacts of the Project before 
any approvals are granted for the Project. Among the purposes of CEQA are (1) informing the 
government decision makers and the public about the potential environmental impacts of 
proposed activities, (2) identifying ways to avoid or reduce environmental damage from such 
activities, (3) preventing environmental damage by requiring changes in projects, either by 
adoption of mitigation measures or alternatives, and (4) disclosure to the public of why a project 
is approved if the project would have significant effects on the environment. Cal. Pub. Res. 
Code§§ 21000, 21001. 

The EIR contains numerous inaccuracies and omissions which would prevent responsible 
and trustee agencies from fully understanding the potential environmental impacts of the Lazer 
tower project. The proposed study of alternatives is completely inadequate and fails to comply 
with CEQA. The "no project" alternative analysis is based upon development of a 7000 ft. 2 

residence, which would not be permitted under the Development Code and is improbable based 
upon lack of utilities, access, etc. The discussion and analysis on land-use impacts is incomplete, 
and fails to adequately address direct conflicts with the County Development Code, General Plan 
and Oak Glen Community Plan. The discussion of aesthetic impacts is based on false 
assumptions (such as that the project is located below the ridgeline), and fails to adequately take 
into account the aesthetic impact on trails and open-space properties immediately adjacent to the 
Project. Additional defects can be found throughout EIR, in the Project Description, the 
cumulative analysis, the impact analysis, and the alternatives. The EIR is wholly lacking in 
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thorough and adequate analysis and its conclusions are not supported by substantial evidence in 
the record as required by CEQA 

Accordingly, in order to give public agencies as well as the general public an adequate 
opportunity to review the full environmental impacts of the Project, the EIR must be corrected 
and then recirculated so that those agencies and the general public have an opportunity to 
comment on the Project with full knowledge as to its adverse environmental impacts. 

We at CPRL appreciate your consideration, and reserve all of our rights. Please feel free 
to call me with any questions or comments you may have. 

Cc w/out Encl: Supervisor James Ramos 
Mayor Dick Riddell 
Mr. David Myers, The Wildlands Conservancy 
Mr. David Miller, Yucaipa Valley Conservancy 

ltr.JKM.White.Com to Drft EIR 7.17.2016 

Very truly yours, 

MIRAU, EDWARDS, CANNON, 
LEWI~ TOOKE 

By: 

~rvn 
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Goodlllan 
&ASSOCIATES 

Octob.er 4, 2011 

John Mirau 
MIRAU, EDWARDS, CANNON, 
LEWIN & TOOKE 
1806 Orange Tree Lane, Suite C 
Redlands, CA 92375 

Subject Pisgah Peak 
Lazer Broadcasting 

Dear John, 

Thefollowing are results of our assessment of plans provided to us and field work we have done as it 
relates to the Pisgah Peak/Lazer Broadcasting project: 

1. Exhibit A is a copy of a portion the. Enlarged Site Plan prep;:1red l;>y other.s for Lazer 
Broadcasting. The Site Plan depicts the existing physical topography, the existing propertyJine 
and center of the 60-foot road easement, and the proposed new facilities .. We hi:\ve highlighted ih 
red on this plan the delineation of the road easement centerline (already b.n the plan) and hiWC:'l 
added the 30-foot half-width easement to illustrate that their Site Plan proposes to ouild a one• 
story equipment shelter and parking space within the el(isting road' e<;lserrrenL 

2. Exhibit B' is a copy of a portion of a Grading and Drainage .Plan, .prepared bY M~CiviJ, lno,, for 
Lazer Broadcasting. It depicts the existing physical tQ'pograpHy, .the existing propertyline: aMtM 
60~foot road .easement; and the design for propm;ed construction of a singfe ramify resklehCe; 
We have,highlighted in red on this plan the deiJneatlon of the road easement (alre~dy .bn the: plan) 
to illustrate thatthis plan proposes to build the house within the existing road easement 

3. Exhibit t fa a plot of the contours Goodman & Assoclatei. has developed based orr a tl!31Cf survey 
taken on the property. The ·area covered was dic.tated by limitations of physiCal acr<ess due: to 
steepness ofterrain and density of thick growth of plant life indigenous to the area. lhe prjl')laiy 
purpose.was to provide confirmation thatthf:l proposed constructiqn sitefpr eitherw.se mentlC>M'.d 
above is in an area that has i;i· slope of about 40±% or greater and wlll Vi91ate the $'CHoot road 
easement The physic::al topography is 111.ustrated by others.on Exhipits A and 6 .. QpnsequentlYi 
.our' field work only serves to verify whf;1t has C:1iready been depicted on plani. preparedfor Lazer 
Broadcasting. · · 

Please. advise .ifyou have any questions. 

Sincerely, 

GOODMAN &ASSOCIATES 

~ 
Dougl~oodman, PE 

Attachments: Exhibit A,. B, and C 

2079 Sky Yie:W Drive - Colton, Ca 92324 • (909) 8i4•2775 •FAX (909) 824-2807 
email • doug@goodmui1-assoc.com > 
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LA'VV C>FFICES C>F 

JOHN K. MIRAU* 

MARK C. EDWARDS 

ROBERT W. CANNONt 

MICHAEL J. LEWIN 

WILLIAM P. TOOKE 
MIRAU, EDWARQ§iGANNON, LEWIN llooKE 

A p RC> FE s s1~aArA L c C> R p C> R::~iiF~lb--1 
• Ccrtific<l Spccinllst,Tnxntion 

l.?ow, The S!alc Oar ofCalifornin 

Board of Legal Spccializmion 
tCcrtificd Specialist, Esti'llC 

Plnnnlng, Trust and Pmbruc 

Lnw, The State lliir ofCfllifornin 
Board of Legal Spccializ<itio11 

Ms. Dena M. Smith, Director 
Mr. Kevin White, Project Planner 

August 12, 2011 

San Bernardino County Land Use Services Department 
Planning Division 
385 N. Arrowhead Avenue, First Floor 
San Bernardino, CA 92415-0182 

RE: Project No. P201000215/CF - Radio Tower Application 
Lazer Parcel - APN 0325-011-19-0000 
Visualization Study 

Dear Ms. Smith and Mr. White: 

1806 Orange Tree Lane 
Suite"C" 

Post Office Box 9058 
Redlands, CA 92375 

909-793 -0200 
Fax 793-0790 

S2197-002 

This firm represents the Citizens for the Preservation of Rural Living ("CPRL"). CPRL 
is a public interest association that seeks to ensure that the open space and natural wilderness 
values of Wildwood Canyon State Park and the Pisgah Peak areas are preserved. We have 
previously submitted comments to the project application submitted by Lazer Broadcasting, Inc., 
which proposes the construction of a 43-foot tall radio tower ("Project") on an undeveloped 40-
acre parcel of land in the San Bernardino Mountains. 

1. Visualization Study: Safety of tower and antennas. 

One major issue raised by the proposed construction of the Lazer radio tower is the 
significantly adverse visual impact and public safety concerns affecting the adjacent Wildwood 
Canyon State Park. At the Planning Commission meeting held on May 5, 2011, CPRL presented 
a visualization of a radio tower which included a fence around the tower and antenna facilities. 

ltr.JKM.DenaSmith. Visualizationstudy.08. 12. I I .DOC Page 1of5 



Staff indicated that they were not certain as to whether or not a fence was required. The applicant 
gave no clear response as to whether or not it was required. 

The purpose of this letter is to set forth authorities which make it clear that FCC rules and 
regulations require a fence around the tower and antenna facilities. This is important both for the 
purposes of determining the visual impact of the tower and antenna, as well as the safety of the 
facility. The safety concern in this case is magnified by the steep incline that rises behind the 43-
foot tower so that a person standing on the up-slope immediately behind the tower can easily be 
on the same level and within relatively close range of the radiating antenna. 

2. FCC rules and regulations require a fence around the tower and antennas. 

FCC rules and regulations contain specific rules relating to protection of the public 
against radio frequency radiation. Those rules specifically acknowledge that exposure to radio 
frequency radiation (RFR) can be dangerous to the health of persons who have exposure above a 
certain maximum permissible exposure (MPE). The FCC limits are generally based on 
recommended exposure guidelines published by the National Council on Radiation Protection 
and Measurements (NCRP) in "Biological Effects and Exposure Criteria for Radiofrequency 
Electromagnetic Fields," NCRP Report No. 86. 

FCC Rule 1.1310 ( 4 7 C.F .R. Section 1.1310) establishes maximum exposure limits for 
radio frequency radiation applicable to facilities, operations or transmitters. Guidance on 
evaluating compliance with these limits may be found in the FCC's OST/OET Bulletin Number 
65, "Evaluating Compliance with FCC-Specified Guidelines for Human Exposure to 
Radiofrequency Radiation." Failure to comply with the maximum exposure limits subjects the 
licensee to fines and forfeitures imposed by the FCC upon a finding of violation of the MPE 
limits. 

The FCC rules regarding protection of the public from RF radiation were recently 
applied to a fact situation similar to the proposed Lazer tower in an FCC ruling entitled "In the 
Matter of Frandsen Media Company, LLC", File No. EB-09-DV-0090. The facts in that ruling 
were as follows. Frandsen operated a radio transmitter with no perimeter fence at the base of the 
hill on which it was located. Access to the site was available from a one mile dirt road and from 
the base of the hill by four-wheel drive all-terrain vehicles or by hiking. The antennae structure 
and building were inside a secure chain link fence, measuring approximately 22 feet by 12 feet. 
No signs were posted warning the public of radio frequency radiation. During an inspection, 
FCC agents identified and marked a 500 square foot rectangular area of potentially high RFR 
levels outside of the fenced area. Tests determined that RFR MPE levels were exceeded in areas 
tested. 
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The FCC described its rules regarding protection of the public from RFR radiation as 
follows: 

"Section 1.1310 of the Rules requires licensees to comply with RFR exposure limits. 
Table 1 in Section 1.1310 of the Rules provides that the general population RFR 
maximum permissible exposure limit for a station operating in the frequency range of 30 
MHz to 300 MHz is 0.200 rn/W/cm. The general population or public exposure limits 
apply in situations in which the general public may be exposed, or in which persons that 
are exposed as a consequence of their employment may not be fully aware of the 
potential for exposure or cannot exercise control over their exposure. Licensees can 
demonstrate compliance by restricting public access to areas where RFR exceeds the 
public MPE limits." 

After analyzing the facts, the FCC made a finding that Frandsen violated RFR limits as 
follows: 

"Frandsen bears the responsibility to restrict access to the noncompliant area that 
exceeds the RFR limits or to modify the facility and operations so as to bring the station's 
operation within the RFR exposure limits prior to public or worker access to the impacted 
area. The Denver agents observed no RFR caution or warning signs at or near the Station 
KGNT site, particularly in the easily accessible areas of concern, in which the RFR levels 
ranged between 130% and 350% of the public MPE limits. We therefore find that 
Frandsen's operation of Station KGNT exceeded the public RFR MPE limits in a large, 
publicly accessible area and violated section 1.1310 of the Rules." 

In footnote 16, the FCC cited OET Bulletin 65, quoting language from Bulletin 65 as to 
the methods of compliance with RFR exposure limits as follows: 

"Restricting access is usually the simplest method of controlling exposure to areas where 
high RF levels may be present. Methods of doing this include fencing and posting such 
areas or locking out unauthorized persons in areas such as rooftop locations, where this is 
practical. There may be situations where RF levels may exceed the MPE limits for the 
general public in remote areas, such as mountain tops that could conceivably be 
accessible but are not likely to be visited by the public [Emphasis added]. In such cases, 
common sense should dictate how compliance is to be achieved. If the area of concern is 
properly marked by appropriate warning signs, fencing or the erection of other permanent 
barriers may not be necessary." 

3. Application of FCC Ruling to Lazer Tower site. 

In order to determine the need for a fence around a tower and antenna facility, the key 
issues to analyze under the Frandsen ruling is the accessibility of the site by the public and the 
level of radiation emitted from the antennas on the site. 
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In terms of accessibility of the tower site to the general public, the facts of this case are 
even more compelling than the facts in the Frandsen ruling. The tower is located immediately 
adjacent to the Wildwood Canyon State Park. The park is used by thousands of users every year. 
The park is regularly used by hikers, mountain bike cyclists and horseback riders. Use of the 
park is organized and encouraged by the Supporters of Wildwood Canyon State Park, the 
Yucaipa Equestrian Arena Committee and the Trails and Open Space Committee of the City of 
Yucaipa. 

The trails map of the City of Yucaipa (Yucaipa General Plan) includes trails that are 
immediately adjacent to the location of the tower. One of the trails is located on the boundary 
line between the Lazer parcel and the State Park. 

The location of the tower is easily accessible from the trails within the State Park. It is 
also accessible from Pisgah Peak Road. Under the Frandsen ruling, use of warning signs rather 
than fencing is permitted only if the site is "not likely to be visited by the public". It is not 
reasonable to take the position that the Lazer tower is located in a remote area in which it is not 
likely to be visited by the public. Lazer has proposed that the land surrounding the tower be 
utilized for open space, accessible by the general public. The tower location is on a small flat 
area at the bottom of a steep slope. Radiation from the antenna will radiate in all directions, 
including toward the sloping ground immediately behind the tower. High radiofrequency 
radiation levels are predicted to occur at ground level, producing a significant RFR risk on that 
slope. Accordingly, the fence would need to go up the slope behind the tower and antennas as 
shown in the visualization that CPRL presented to the Planning Commission, which is enclosed 
with this letter. Indeed, positioning a fence only around the base of the Lazer tower would invite 
a situation not unlike Frandsen where the area of high RFR danger was located outside of the 
fenced-in area, thus leading the public to believe that an area is safe when it is not. 

4. Conclusion. 

Prior to proceeding ahead with the visualization study, there needs to be a resolution of 
the issue of the requirement of a fence around the tower and antennas. If this issue is not 
resolved, and direction is not given to the consultant that the visualization study must include 
fencing around the tower and antennas as well as the maintenance building, the visualization 
study will be fatally flawed and will have little value in determining the visual impact of the 
tower and antennas on the adjacent Wildwood Canyon State Park. 
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We at CPRL appreciate your consideration, and reserve all of our rights. Please feel free 
to call me with any questions or comments you may have. 

Cc w/out Encl: Supervisor Neil Derry 
Mayor Dick Riddell 
Mr. Bill Collazo 
Mr. Kevin White 
Mr. David Myers, The Wildlands Conservancy 
Mr. Frank Sissons, Yucaipa Valley Conservancy 

ltr.JKM.DenaSmith.Visualizationstudy.08. 12. I I .DOC 

Very truly yours, 

MIRAU, EDWARDS, CANNON, 
LEW TOOKE 

By: 
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Simulated Baseline Conditions: View looking east from a residential area at the end of Parkview Terrace before placement of the existing monopole. 

Existing Conditions: Current monopole in place. 

Proposed Project: Simulation of the Proposed Project in place. 
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Simulated Baseline Conditions: View looking northeast from a residential area a long Oak View Road before placement of tho existing monopole. 

Existing Conditions: Current monopole In place Is not visible. 

Proposed Projed: Simulation of the Proposed Project in place . Monopole antenna wlll not be visible. 
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Simulated Baseline Conditions: View looking southeast from Pisgah Peak Road before placement of the existing monopole. 

Existing Conditions: Current monopole In place. 

Proposed Project: Simulation of the Proposed Project In place. 
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~ 
Eng inooring rv1emag0rnont, LLG 

July 20, 2016 

ENGINEERING STATEMENT 

EXECUTIVE SUMMARY 

Goldman Engineering Management has been retained by the Citizens for the Preservation 

of rural Living ("CPRL"), San Bernardino County, California to prepare this Engineering 

Statement related to the proposed relocation of FM Radio Station, KXRS, Hemet, CA This 

statement will review the validity of the report prepared by Ed De La Hunt in March of201 l, 

and the report prepared by the late Elliott Klein from January of2009. 

Before the Planning Commission of the County of San Bernardino is a request to 

construct a tower for Radio Station KXRS(FM) owned and operated by Lazer Broadcasting 

Corporation (''Lazer"). Lazer seeks to construct a new tower to host KXRS(FM) as part ofa 

relocation project to make improvements to the existing licensed operations of KXRS(FM). 

Radio Station KXRS(FM) is licensed by the FCC to serve Hemet, California. The licensed 

KXRS(FM) transmitting facilities originate from Polly Butte in full compliance with FCC's 

Rules and Regulations. We reaffirm statements by both Mr. Klein and De La Hunt that the 

current KXRS(FM) operation from the currently licensed site is "grandfathered" at that location 

and is under no obligation to relocate. 

It is recognized that the desire to relocate KXRS is a business decision in order to serve 

more population in the more densely populated Riverside, San Bernardino Market. As will be 

shown in the following report, the reports by Mr. De La Hunt and Mr. Klein are still valid if 

Community Coverage is analyzed in the same fashion as the current KXRS Construction Permit 

was analyzed by the FCC. Additional information will be presented to further advance the fact 

1511 Radcliffe Way, Auburn, CA 95603 



that Lazer has other options to relocate KXRS(FM) than the location they have chosen which is 

in conflict with those who live in the vicinity of the currently proposed KXRS tower site. 

REVIEW OF KLEIN REPORT 

The sites chosen by Mr. Klein are still valid for use by KXRS. Although there may be 

some dispute about the ability to serve Hemet with the requisite 70dBu signal level if analyzed 

using line of sight, it should also be noted that from a line of sight basis, the current KXRS 

construction permit is also significantly lacking in the ability to prove adequate service Hemet. 

Statements by Klein concerning the FCC rules and requirements ofKXRS remain 

accurate and should be considered in a review of alternate sites as well as the potential for KXRS 

to relocate to a site which even better serves Lazer's target audience while serving a new 

community of license. 

DE LA HUNT ANALYSIS 

Mr. De La Hunt's statement from 2011 remains accurate and alternative sites suggested 

meet the FCC rules as noted by him. The FCC Part 73 rules governing tower siting have not 

changed since 2011. When community service is analyzed in the same manner as the FCC used 

when reviewing the currently permitted KXRS site, the sites chosen by Mr. DeLahunt are 

compliant with community coverage rules. It should further be noted that the FCC has not 

changed the way community coverage is analyzed since the original KXRS construction permit 

was authorized. 

ADDITIONAL SITES EVALUATED 

In addition to the sites noted by Mr. Klein and Mr. De La Hunt, we evaluated some 

additional potential sites. These are undeveloped in the same way the chosen site for the current 

KXRS site is undeveloped. Site 1 meets community coverage requirements to Hemet when 
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analyzed in the same way as the current KXRS construction permit was analyz.ed. Site 2 also 

meets community coverage requirements to Hemet but with full, unblocked line of sight to 

Hemet. Exhibit A denotes the now familiar 73 .207 "area to locate" for KXRS along with the two 

sites specified below. 

• Site 1, "Calimesa Site" (33° 59' 22" N, 116° 59' 2" W) 

This site is along a jeep trail on a hill in Calimesa, CA. There are residences and 

developments nearby. A very short tower (such as that proposed for the KXRS CP) 

could be used. This site is closer to Hemet than the current construction permit for 

KXRS and it has similar line of sight to Hemet. Exhibit Band C demonstrates 

community coverage. 

• Site 2- "Gilman Hot Springs Site" (33° 50' 43" N, 116° 59' 05" W) 

The location is along a road which leads to another tower site. There appears to be a 

water tank nearby this location. A short tower would work from this location as well. 

This site has direct line-of-sight into Hemet, and while this location does not cover as 

much of Riverside as the other more northerly sites, it does a significantly better job 

providing service to Hemet than either the CP site or the other proposed sites while 

significantly improving coverage toward Riverside. Exhibit D demonstrates coverage 

from this site. 
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CONCLUSION 

If analyzed using the same parameters used to obtain the current KXRS Construction 

Permit from the FCC, the sites noted by the Elliott Klein report as well as the De La Hunt report 

are compliant with FCC rules. If strictly analyzed including terrain blockage evaluation, even the 

current KXRS proposed site fuils scrutiny. 

Two additional sites have been proposed in this report. Either site could replace the 

KXRS proposed site. The purpose of specifying other undeveloped locations is to show that if 

there were sufficient intent by Lazer, another undeveloped site could likely be located and 

developed but would not be in conflict with the community desire to preserve the nature of the 

area. 

Sincerely, 

Bert Goldman 
Goldman Engineering Management 
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Exhibit A- Proposed Sites 
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Exhibit B- Site 1 Coverage 

2010 Census Population 

60dBu 2,363,484 

KXRS Hypothetical Site # 1 Coverage 
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Exhibit C- Community Coverage Exhibit, Site 1 vs. Current KXRS Proposed site 

KXRS Hypothetical Site # 1 Hemet Community Coverage 
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Exhibit D- Site 2 Coverage 

KXRS Hypothetical Site #2 
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Bert Goldman, Background 

Bert Goldman is currently the owner and president of Goldman Engineering Management, 
LLC. Bert brings more than 40 years of experience and specializes in analyzing AM and FM 
spectrum for the purpose of improving fucility coverage and value as well as all fucets of 
radio construction. He has coordinated the construction of numerous stations and transmitter 
sites throughout the United States. 

Mr. Goldman regularly files applications for construction permits, licenses and other 
applications with the Federal Communications Commission and is fumiliar with both the rules 
and policies of the FCC. 

Bert has directly managed engineering and construction efforts for several major radio 
broadcasting companies including Corporate Vice President ofEngineering for all of the 
following broadcast groups: 

ABC/Disney Radio Division 
• Nationwide Communications 

Patterson Broadcasting 
• Shamrock Broadcasting 
• First Broadcasting 

At ABC/ Disney, Bert provided engineering oversight for over 100 ABC O&O, ESPN, and 
Radio Disney stations as well as the ABC Radio Network. He developed the Company's 
acquisition strategy and was responsible for all related budget requirements as well as a 
capital budget of over $20MM per year. During his career, Bert has engineered numerous 
station improvement projects, including stations in more than half of the top 25 radio 
markets, creating significant value to the station owners Bert has designed and managed 
construction of over 45 radio stations including studio, transmitter, tower, and office 
fucilities. 

Bert is a member of the Institute of Electrical and Electronics Engineers (IEEE), the Society of 
Broadcast Engineers (SBE), and is an associate member of the Association of Federal 
Communications Consulting Engineers (AFCCE). Bert has been active in broadcast industry 
organizations including the National Association of Broadcasters (NAB), the National Radio 
Systems Committee (NRSC), North American Broadcasters Association (NABA), and the Ad 
Hoc Forum on AM Directional Antenna Performance Verification and has written several 
articles for the industry trade press. Currently Bert is the chair of the NAB/CES joint working 
group examining use of single sideband FM transmission to reduce multipath. 
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Scientific Basis To Establish Policy Regulating 
Communications Towers To Protect Migratory Birds: 

Hesponsc to Avatar Environmental, LLC, Report Regarding Migratory Bini 
Collisions \Vith Communications Towers, WT Docket No. 03-187, 

Federal Communications Commission Notice of Inquiry 

1. Introduction 

On December 14, 2004, the Federal Communications Cornmission ("FCC") rnadc avail
able a review of comrm:nts received for its Notice of Inquiry on Avian/Communication 
Tower Collisions. The Notice of Inquiry was issued on August 20, 2003 and closed on 
Deccmbc1 6, 200). ;\ team of consultants (Avatar Environmental, LLC, EDM Intcnw
tional. Inc., and Pandion Systems, Inc.) was retained by the FCC in May 2004 and re· 
viewed a 11 of the comments received. Their report, ''Notice of Inquiry Comment Review 
Avian/Communication Tower Collisions" (''Avatar Report"), elated September 30, 2004, 
includes recommendations of' actions that might be taken by the FCC. 

I ,and Prokction Partners was engaged by the American Bird Conservancy, Forest Con
servation Council, Ddi:ndcrs of Wildlife, and The Humane Society of the United States 
to provide an analysis or the conclusions and recommendations of the Avatar Report, and 
to provide the scientific basis, if' any, for regulating communications tO\vers to protect 
birds. \Ve haw found that the conclusions of the Avatar Report do not adequately repre
sent the current state of scientific knmv!edgc about bird kills at communications towers in 
many important respects, and that the recommendations derived from those conclusions 
arc insuiTicienl to address the adverse impacts of communications towers on birds. 

This report is based on a review of the published scientific literature (both studies dis
cussed in the Avatar Report and others), a peer-reviewed study now in prcss, 1 progress 
reports of a scientific study now in progress,2 and personal communications with scien
tists working in this field. We first consider the question of whether bird kills at commu
nications towers arc biologically significanL We then address various factors that 
in llucnce the number and rate of bird kills at towers: tower height, tower configuration, 
tO\vcr lighting, and local topography. Although weather influences bird kills at towers, it 
is not discuss<:d in detail here because it cannot be regulated. 

All parties involved in the debate over tower kill acknovv·!cdgc that birds arc killed in 
sorn..~ number at towers. The Avatar Report documents this and finds that, "Overall, there 
is general agreement that there is sufficient documented evidence of avian mortality by 
communications towers and that the construction and operation of tall structures will 

l. G:iuthrcaux, SA .. Jr .. and C. Belser. 2005. Effects of artificial night lighting on migrating birds. Jn C. 
Rich and T. l.ongcorc (eds.), Ecoiogicaf consequences 1~/'11rtificiai night lighting. Island Press, Covclo, 
California. 

2. Gehring, .J. 2004. Avian collision study plan for the Michigan Public Safety Communications System 
(tv!PSCS): Spring 200•1 summary. Central Michigan University. Mount Pleasant. Gehring, J. 2004. 
Avian collis1on stlldy plan for the Michigan Public Safety Communici1tim1s System (1v1PSCS)· Fall 
200·i summary Central fv!ichigan University. Mount Pleasant. 
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likely result in the risk of bird collisions and possible mortalities,"-' and, "That birds arc 
colliding with tmvcrs has been well documentc<l."4 The Avatar Report farther cites sev
eral sources estimating that mortality is between 2 million to 5 million birds per year, but 
ignores a letter to the FCC Chairman from the Director of the U.S. Fish and Wildlife 
Service dated November 2, 1999, where the Director references data i11dicating that the 
number of migratory birds killed by communications to\vcrs may be 4 million per year to 

an ordn of magnitude above this ( 40 million per year). 

Assessment of the cumulative significance of tower-caused avian mortality is confounded 
by the absence of monitoring at a large number of towers. lkcausc the FCC does not re
quire monitoring at towers that it registers or otherwise approves, and because tower op
erators do not conduct such monitoring, bird kills reported in the literature rcprc::;cnt only 
a rninimum measurement of the total mortality. The majority of tower sites are never 
checked for mortality and even those that are checked are done so only on a sporadic ba
sis. In addition, the reported numbers are based on actual carcasses found and there is no 
extrapolation for predator/scavenger removal or search efficiency. This means, as the 
Avatar Report notes, that the numbers of birds killed are higher than reported. Two of 
the longer-term studies with periodic searches confinn that numbers of birds killed can be 
significant al one tower: a 38-year study of a single 1,000-foot television tower in west 
central Wisconsin documented 121,560 birds killed representing 123 species, 5 and a 29-
year study at a Florida television tower doeumentcd the killing of more than 44,000 birds 
of I 8<i spccies.6 Neither of these studies adjusted carcass counts upward to account for 
search c fficicncy and predator/scavenger removal. 

We do knmv that communications to\vers kill millions of birds annually, and that a very 
high pt:rccntage of these arc neotropical migratory birds that migrate at night. 7 

-----.................... -------
3 Avatar Repo1i, p. 1-19. 
•t Avatar Report, p. 3-20. 
5. Kemper, C.A. 1996. A study of bird mortality at a central Wisconsin TV tower from 1957 1995. 1-'as-

senger PiKeon 58:2 ! 9----235. 
6. Crawford, R.L., and R.T. Engstrom. 2001. Characteristi.cs of avian mortality al a no11h Florida tckvi· 

sion tower: a 29-ycar study . .Journal of Field Ornithology 72:380-388. 
7. Sec Shire, G.G., K. Brown, and G. \Vinegrad. 2000. Communication towers: a deadly lw:wrd 10 hirds. 

American Bird Conservancy, Washington, D.C. Banks, R.C. 1979. Hmmn related mortality of birds in 
the United Stales. U.S. Fish and Wildlife Service, 5!;ecial Scic11tific Report· Wildl!fe 215:1 16. Clark, 
J.R. l 4 September 2000. Service guidance on the siting, construction, operation and decommissioning 
of comn1unications towers. U.S. Fish and Wildlife Service, Washington, D.C Erickson, W.P., Ci.D 
Johnson, M.D. Strickhmd, D.P. Young, Jr., K.J. Scrnka, and R.E. Clood. 2001. Avian coilisions with 
wind turbines: u summmJ' ol existing studies and comparisons to other sources of avian collision 
mortali1v in the United Stares. National Wind Coordinating Committee (NWCCl Rcsoun;e Document. 
Woodlo.l :\ ltcrnativcs. 2003. An assessment of factors associated v;ith avian mortality at communica· 
lions towers --·-·· a review of existing scientific literature and incidental observations. Topslrnm, Maine 
("\Vnudlot Rl:port"). 
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2. Kills of Birds at Communications Towers Can Be Biologically Significant 

Scientists do not have an accepted definition of "biological significance," and, in fact, do 
not use the term in any regular fashion. The terms "significant" and "significance'' arc 
generally reserved for the- description of statistical results. To be useful to a scientist, 
"biological significance" must be defined in tenns that can be measured. The Avatar Rc
po11 states that, "biologically significant mortality is any mortality that is of sufficient 
magnitude and importance that it causes the viability of a particular population or species 
to be affectcd."x Elsewhere, the Avatar Repmi states that, "declines of local, regional, or 
range-wide populations [of species] would be biologically important,"9 and presumably 
"significant." It is important to note that the Avatar Report provides no statutory basis 
for establishing this standard, nor docs it attempt to apply this standard to any of the 
avian species or populations that arc killed by towers. 

ll is apparent from the comments submitted in response to the Notice of Inquiry, espe
cially those by the communications industry, that the standard f(1r significance at issue is 
not a scientific standard, but rather a statutory standard under the National Environmental 
Policy Act ("NEPA"), 1° For purposes of this report, we assume that "biologically sig
nificant'' means a significant impact to biological resources under NEPA, 

The Avatar Report does not outline the standards used by the FCC to determine signifi
cance of impacts to biological resources under NEPA. 11 The report docs assert, however, 
that analysis of biological significance would be possible for vvcll-studied bird popula
tions such as Kirtland's Warbler and Rt:d-cockaded Woodpecker, but then docs not con
duct any analysis or provide any insight into whether tower kill would be "biologically 
significant" for these species. 

The communications industry likewise fails to present a coherent analysis of biological 
significance. 12 The industry relies on an argument that bird kills at communications tow
ers arc so small relative to other forms of human-caused bird mortality that thcv arc in
significant by dcfinilion. 13 Because this argument is repeated (without critical ~nalysis) 
in the Avatar Report, it deserves special consideration. 

The communications industry bases its conclusions about the "significance'' of bird kills 
at towers on the report prepared by Woodlot Alternatives ("Woodlot Report"). Jn this 
report, Woodlot Alternatives attempts to tabulate all of the sources of human-caused 
mortality for birds. From these rough estimates, Woodlot Alternatives concludes that 

8. A \'a tar Report, p. 3-66. 
9. A\ a tar Report, p. 3-62. 

10. Cellular Telecommunications & Internet Association and National Association of 1:3roadca$lers. 2003. 
Cormncnts of the Cellular Telecommunications & Internet Association and National Association of 
I3rnadcastcrs in th<: matter of effrcts of communications towers on migratory birds, WT Docket Nn. 
03-187 (''CTIA!NAB Comments"), p. 11. 

l l. Avatar Report, p. 3-67, 
12. S<:<: CTIA/NAB Conm1cnts and \Voodlot Report. 
I,\. CTIA'N/\ll Comrn<:nts and \Vc)(.Jdlot R.:porL 
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tower kill constitutes only 0.5% of the human-caused mortality of birds. This approach is 
inappropriate to any discussion of "biological significance" because it refers to mortality 
for all birds, not for any particular bird species or population of birds. The different hu
man-induced caus..:s of mortality do not affect all birds equally; any given type of mortal
ity is more important for some species and less important frn others. Generally speaking, 
as an example, birds that arc subjected to oil spills arc not also vulnerable to predation by 
house cats. Expressing tower kill mortality as a percentage or total human-induced mor
tality therefore docs not make sense. Even if it \Vere a rational approach, it is interesting 
to note that consultants for the \Vind industty undertook a similar analysis and concluded 
that communications towers result in 1-2°/.i of human-caused mortality (not 0.5%). 1

'
1 

The estimates of total human-caused bird mortality are not relevant to determine whether 
kills at communications towers meet the NEPA standard for a significant impact. The 
FCC checklist for environmental impacts requires disclosure of placement of towers in 
wilderness or designated wildlife refuges, and disclosure of any potential impacts to spe
cies that are candidate species or listed under the Endangered Species Act. These FCC 
guidelines omit clements of NEPA analysis that arc routine in other circumstances, in
cluding violation of the Migratory Bird Treaty Act, which prohibits the killing of any mi
gratory bird, even uninkntionally, without a permit It is also customary to consider the 
impacts of a project to be significant if those impacts: l) reduce populations of spccics of 
local conservation signi ficancc, such as those listed under state endangered species acts, 
2) interrupt the movement of wildlife across the landscape, or 3) result in declines in spe
cies that will lead to their cndangenncnt. 

The available data arc sufficient to allow an estimation of the number of individuals 
killed at towers on a species-by-species basis, which is a neccssat)' approach to assess 
impacts to biological resources in any situation. Such an analysis is essential because 
whatever threshold of significance is applied, it will be applied to species, not to "birds'' 
as a whok. 

2.1. Estimate of Numbers of Birds Killed at Tower by Species 

To estimate the number of individuals or each species killed at tO\vers, we used species 
lists of birds killed at towers to dctem1ine the percentage representation or each species, 
\vhich we multiplied by estimates of total birds killed per year at towers. The number of 
individuals of each species killed was collated by the American Hird Conservancy from 
47 studies with complete lists of birds killed at communications towers. 15 The 47 studies 
were from 3 1 states and two Canadian provinces east of the Rocky Mountains, and report 
deaths of 184,797 birds at communications towers. We assume that the proportion of 

14. Frickson, W.P .. G.D. Johnson, M.D. Strickland, D.P. Young, Jr., K.J. Scmka, and R.E. Good. 2001 . 
• ·1 \'fan c'oilisions with wind iurbines: a summary of existing studies and comparisons to other suwces uf 
uvion col!isio1J mortality in rhe United States. National Wind Coordinating Committc<: (NWCC) Re· 
source Document, p. 16. 

15. Shire. (;Cl., K. llmwn. :rnd CJ. Wincgrad. 2000. Communication towers: a deadly hazard tu hinis. 
Amcnc:m Bird Conscr\'atJcy, Washington, D.C. 
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each species in this dataset equals the proportion of individuals of the species killed each 
year at tmvcrs. We multiplied the percentage of each bird species in the dataset by a lmv 
( 4 million) and high (40 million) estimate of total bird mortality at communications tow
ers to obtain a range or the number of each species killed each year. Because the range of 
total number of birds killed per year is large, even at the lower end of estimates, it docs 
not matter substantially iC the actual percentage of each bird species killed per year is 
slightly different from our assumption. For example, whether Ovenbirds represent l 0% 
or 12'1,!() of all kills is not particularly consequential; even the lower percentage represents 
a large number of individuals killed per year. This methodology provides a range of 
magnitude estimate for each species killed at towers. · 

The n:sults show that for the ten avian species killed rnost frequently at towers. total an
nual mortality is estimated to be from 490,000 to 4.9 million for each species. 

Table l. Estimates of total number of birds killed per species by communications 
towers each year. Includes top ten bird species killed and all birds of conservation 
concern (BCC) identified by the U.S. Fish and \Vildlife Service.16 

Total Percentage Number killed Number killed 

?P~~i~~----- .. -··-------- ..... !9~-~- ____ _!<;Hied _P<?r..x~ar (~~'). p~r year (t_1i_gl_1)__ 
Top Ten Bif(/s Killed 
Ovenbird 
Red-eyed V irco 

Tennessee \Varblcr 

Common Ydlowthroat 17 

Bay-breasted Warbler (BCC) 
American Rcdstart 
13lackpoll Warbler (BCC) 
Black-and-white Warbler 
Philadelphia Vireo 
Swainson 's Thrush 

22,619 12.240% 
19,707 l 0.644<Yo 
17,689 9.5n<Yo 
I 0,397 5.626'Y<) 
10,396 5.626% 
8,392 4.541% 
6,304 3.411%i 
6,099 3.300% 
4,317 2.336% 
3,943 2.134<Yo 

Birds of Conservation Concern Below Top Ten 
Northern Waterthrush 3, 148 1.703% 
Northern Paruta 2,662 l .440% 
Connecticut Warbler 2,624 l .420% 
Cape May Warbkr 2, I 19 1.190% 
Black-throated Blue Warbler 2,061 l.l 15% 
Chestnut-sided \Varblcr 1,426 0.772% 

489,597 4,895,967 
426,565 4,265,654 
382,885 3,828,850 
225,047 2,250,469 
225,025 2,250,253 
181,648 1,816,480 
136,452 1,364,524 
132,015 1,320,151 
93,443 934,431 
85,348 853,477 

68,140 681,396 
57,620 576,200 
56,797 567,975 
47,598 475,982 
44,611 446, 11 l 
30,866 308,663 

16. U.S. Fish and Wildlife Service. 2002. Birds of conservation concern 2002. Division of Migratory Bird 
:Vfanagcmenl, Arlington, Virginia. The U.S. Fish and Wildlife Service's Birds of Management Concern 
l.ist is a statutorily required listing of avian species that may become candidates for listing under the 
Endangered Species Act without additional conserv<1tion action and for which special attention is war
ranted to prevent declines. Congress dictated such a list be prepared at least every five years as an early 
warning system to try to pr(·vent birds from becoming listed under the Endangered Species Act. 

17. Sub;;p1:rics simwusu is of conservation concern. 
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Total Percentage Number killed Number killed 
~p~ci~~-- Killed Kille<,L. per yea_r (low) pcr_y~ar (hig_l!)__ 

,_,,. 

Black-throated Green \Varblcr 1,330 0.720°,\i 28,788 287.883 
Bobolink 1,201 0.65()<l/r} 25,996 259,961 
Prairie \Varblcr 1,018 0.551% 22,035 220,350 
l\farsh V./rcn 888 0.481 (Yo 19,221 192,211 
Canada Warbler 689 0.373% 14,914 149,137 
Wood Thrush 684 0.370% 14,805 l 48,054 
Grasshopper Sparrow 582 0.315% 12,598 ! 25,976 
Y cllow-billcd Cuckoo 568 0.307% 12,295 122,946 
Kentucky Warbler 568 0.307% 12,295 122,946 
Golden-winged Warbler 542 0.293{Xi 11,732 117,318 
Prothonotarv Warbler 476 0.258% l 0,303 I 03,032 

< 18 
419 0.227%. 9,069 90,694 Yellow Warbler 

Yellow-throated Warbler 339 0.183% 7,338 73,378 
Swainson 's Warbler 336 0.182% 7,273 72.728 
Worm-eating \Varblcr 255 0.138% 5,520 55,196 
'{cl low-bellied Sapsucker 228 0.123% 4,935 49.351 
Dickcissd 17 l 0.093% 3, 701 37,014 
Cerulean Warbler 164 0.089°;() 3,550 35,498 
Field Sparrow 147 0.080% 3, 182 3 1.819 
Acadian Flycatcher 134 0.073(Yo 2,900 29,005 
Si.::dge Wn:n 107 0.058% 2,316 23,161 
Louisiana \Vaterthrush 103 0.056% 2,229 22,295 
Blue-winged Warbler 83 0.045°1.1 l,797 l 7,966 
Orchard Oriok 79 0.043%, 1,710 17, 100 
Bachman's Sparrow 74 ().040% 1,602 16,018 
Yellow Rail 67 0.036% 1,450 14,502 
Sharp-tailed Sparrow spp. 51 0.028% l,104 11,039 
Hcnslow's Sparrow 49 0.027% 1,061 l 0,606 
Le Contc's SparrO\v 36 0.019% 779 7,792 
Red-headed \Voodpeckcr 33 0.018% 714 7,143 
American Bittern 32 0.017%1 693 6,927 
A Ider Flycatcher 25 0.014% 541 5,411 
Rusty Blackbird 12 0.006% 260 2,597 
Seaside Sparrow 12 0.006% 260 2,597 
Black Rail 8 0.004% 173 1,732 
Common Ground Dove 8 0.004% 173 l ,732 
lLm·is' s Sparrow 8 0.004% 173 l,732 
Whip-poor-will 7 O.O(WYii 152 l ,515 
Cbuck-will's Wi<low 6 0.003% 130 1,299 

"""H--•~"'•'""''" 

18. Only rl',idcnt subspcl'ics g11ndlachi is of conservation concern. 
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Total Percentage Number killed Number killed 
~_peci~~ .... ,. .. ____ ,.~-·· .. Ki_ll~ .. Kille~,._1!!'~.r~ar (low2pery~:.ir:Jhigl~) 
Painted Bunting 6 O.OOJ<Jii 130 l.299 
Bell's Vireo 4 0.002% 87 866 
Little Blue Heron 4 0.002% 87 866 
Olive-sided Flycatcher 4 0.002% 87 86(i 
Solitary Sandpiper 866 4 0.002% 87 
Bewick 's Wren 649 3 0.0021% 65 
Loggcrhl'acl Shrike 

k 
ll) 

Rcd-coc udccl \Voodpcckcr· 
Upland Sandpiper 
Baird's Sparrow 
Black-capped Petrel 
Common Tern 
Franklin's Gull 
McCown 's Longspur 
Northern I Iarricr 
Semipalmatcd Sandpiper 
Smith's Longspur 
\Vhitv Ibis 
Willet 

2 
2 
2 

0.001% 
0.001'% 
0.001 %1 
0.001% 
0.001°/.) 
0.001% 
0.001(% 
0.001(/;) 
().()01 % 

0.001%1 
0.001%1 
0.001% 
0.001%1 

43 
43 
43 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 

433 
433 
433 
216 
216 
216 
216 
216 
2 l (j 
216 
216 
216 
216 

The results of this analysis show the range of mortality per year experienced by bird 
populations from communications towers alone, assuming that overall mortality at towers 
is between 4 and 40 million individuals per year. But even if total mortality at tO\vers is 2 
million individuals per year, the most frequently killed bird species \Vi!l lose 250,000 in
dividuals per year, and a single record of a death at a tower in any of the 47 studies with 
complete lists can be extrapolated to approximately I 0 birds per year fin· that species. 
\Vith the worst-case scenarios (40 million birds per year killed), the top ten most con1-
monly killed birds \vould suffer losses of ,~1 million to ~A million individuals per year, 
including two species of conservation concern (Bay-breasted Warbler and Blackpoll 
Warbler)."<J Even \vithout going further, we note that the killing of 1 million to 2 million 
or even l 00,000 ·200,000 individuals of a bird species of regulatory concern annually 
typically would bl' considered a significant impact in environmental impact analysis. To 
further illustrate the potential significance of these levels of mortality, we consider the 
population dynamics of neotropica! migrants, which are most affected by collisions with 
communications towers. 

19 Li:;ted under f.ndangcrcd Species /\ct. 
20. C.S. Fdi and \Vildlifr Service. 2002. Birds of conservation concern 2002. Divi~ion of .iv!igrntory Bird 

Management, Arlington, Virginia. 
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2.2. Highest Mortality for NeotropicaJ Migrants Currently Occurs During Mi
gration 

The migratory period has been suspected to be the "critical period contributing to long
term declines in some spccics,"21 To address this question, Sillctt and Holmes presented 
a long-term study of Black-throated Blue Warbler, which is documented as being killed 
at communications towers ( l, 15% of all records) and is a federal species of conservation 
concern, based on observations at breeding grounds in New Hampshire and wintering 
grounds in Jamaica. 22 They found that survival of individuals was high during tbe sum
mer (0,l)l) + 0.01) and winter (0.93 ± 0.05), while survival during both spring and foll mi
gration ranged only 0.670.73. This was the first quantification of migrntion mortality 
for a ncotrupica! migrant, and the results reinforced concern about the migratory period 
as playing an important role in species declines. These survival estimates mean thnt ap
parent mortality rates during migration were 15 times greater than during breeding and 
wintering seasons, and that over 85°/ii of total mortality occurred during migration. Si!lett 
and Holmes conclude that both habitat conditions before migration and conditions during 
migration affect mortality. 

Consequently, migrant populations could be especially susceptible to processes 
that further reduce survival of individuals during migration, such as destruction 
of high-quality winter habitats and stopover sites, and increases in the number of 
communications towers along migration routcs. 23 

While it is premature to conclude that the majority of mortality for all neotropical mi
grant'.' occurs during migration, it is the case for at least one species. Extra mortality, 
such as the 45,000-"450,000 individuals per year of Black-throated Blue Warbler killed at 
towers, during a period that is already stressful likely contributes to recorded regional 
population declines or even ovcrnll population declines fix the federal species of conser
vation concern. 

2.3. Tower Kills Could Contribute to Population Declines in Neotropical Mi
grants 

Additional mortality during migration could affect population trends for songbirds. It is 
unlikely that tower ki 11 is compensatory. If birds that would die anyway were the only 
ones killed at towers (i.e., compensatory mortality), then they should show common 
characteristics that distinguish them from others, such as being young, old, below avcrag..:.· 
weight, or disproportionately of one sex, Studies of Ovenbirds killed at towers do not 

21. ! lu!to, RK. 2000. On the importance of en route periods to the conservation or migratory landbirds 
Snuiies in :ll'i1111 Biology 20: lO'l· 114. 

22. Si Hen. T.S., and R.T. Hohncs. 2002. Variation in survivorship of a migrato1y songbird throughout its 
annual ,;yck. Ju11mal 1.'if'Animal Ecology 71 :296~308. 

2.\. Sillett, TS .. and R.T. Holmes. 2002, Variation in ~urvivorship of a migratory "nngbird thrnughou1 it:; 
annual cycle . .!uurnal <~{Animal Ecology 71 :296-308, p. 305, 
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reveal a consistent pattern of a particular age, sex, or weight of bird being killed, 24 which 
we take to be evidence against tower kills being compensatory mortality. lf this is true, 
then birds killed al to\vers represent a chronic, additive drain on populations and will af
fect population size. To assess whether this effect is "biologically significant," \Ve com
pared the estimated mortality !(Jr selected species with the Partners In Flight conservation 
targets for various regions in the eastern United States (Table 2). Partners Jn Flight is a 
collaborative effort for bird conservation that includes many government and non-profit 
stakeholders, and it:> scientific assessment of threats to birds is used as part of the U.S. 
Fish and Wil<llifo Service's determination of "birds or conservation concern." These 
goals arc ex.pressed by Bird Conservation Region (BCR). 

Table 2. Comparison of selected bird conservation goals by Bird Conservation Re
gion (BCR) from Partners ln Flight with estimated annual tower kill per year. Con
servation goals converted from pairs to individuals by doubling number of pairs. 

BCR 

Adirondacks 
Adirondacks 

Adirondacks 
Mid-Atlantic Piedmont 
tv1id-Atlantic Ridge and 

Valley 
Lower Great Lakes Plain 
Ohio Hills 
Northern Ridge and 

Valley 
Northern Ridge and 

Valley 
Northern Ridge and 

Valley 
Mid-Atlantic Coastal 

Plain 

Species Regional Estimated 
Conservation Tower Kill Per 
Goal Year 

••---------·-·--•••••,-••• ••··------·--·--·••• ____ ,,_.,_,,.,o_._, ""'""'~•--·-----·-· ,,, ••----·"--~·-·--··-

Canada \Varbler 
Black-throated Blue 

\Varbler 
Golden-winged Warbler 
Grasshopper Sparrow 
Wood Thrush 

Upland Sandpiper 
Cerulean \Varblcr 
Wonn-cating Warbler 

Louisiana Watcrthrush 

Bobolink 

Prothonotary Warbler 

30,000·~40,000 15,000--150,000 
l 00,000 · 110,000 44,000-440,000 

2,000 
70,000 
700,000 

1,200 
300,000 
36,000 

18,000 

24,000 

32,000 

l 2,000- 120,000 
13,000-130,000 
15,000- I 50,000 

40-400 
3,500 35,000 
5,500-55,000 

2,000--20,000 

26,000-260,000 

10,000-100,000 

Even with the most conservative estimates of bird mortality at communications towers, it 
is evident that the number or birds of certain species killed each year can be as great as 

24. Taylor, W. K. ! 972. Analysis of Ovenbirds killeJ in cctltral Florida. Bircl··Banding 43: 15- 19 .. Brewer, 
R. and .I.A. Ellis. J 958. An analysis of migrating birds killed at a television tower in cash:entra! !lli-
110is. Svptcmbcr !955-·-i'Vlny 1957. Auk 75:400 -414. Eaton, S.W. 1967. Recent tower kills in upstate 
New York. Kingbird 17: 142- 146. Goodpasture, K.A. 1963. Age and sex dckrminations of tower casu
alties. Nashville. 1963. Migmnt 34:67-70. Johnston, D.W., and T.P. Haines. 1957. Analysis of mass 
bird mortality in October. 1954. Auk 74:447-458. Tordoff, H.B., and R.l\!. Mengel. 1956. Studies of 
birds killed in nocturnal migration. Unh·ersiry of Kunsas J>ublicotions, A1use11m u( Natural liiswry 
IO:! ·l'I 
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the conservation goal for those species for whole regions. By any rational standard or 
environmental impact analysis, this constitutes a significant impact to biological re
sources. Even if bird mortHlity at communications towers is half of the lowest estimate 
(i.e., 2 million per year), the effects would still be significant. 

Discovery of any one specimen of an endangered species at a communications tower 
would be an indicator of a significant impact on the population of the species. If just one 
Kirtland 's Warbler had been part of the dataset that we analyzed in Table 1, then the in
terpretation would he that between approximately 20 and 200 individuals of this species 
arc killed at communications towers each year. The total population size of Kirtland's 
Warbler is only -·-2,000 breeding individuals each year. Each breeding pair produces on 
average 2.2 flcdglings,25 meaning that approximately 4,200 birds migrate each year. If 
our extrapolation is close, then communications towers \Vould kill between 0.51X1 and 5°'ii 
of' the migrants of this species each year. That Kirtland's \Varblcrs are not regularly 
found at communications towers is evidence only of the rarity of the species and the low 
total effort put into searching for birds around the thousands of tmvers in its migratory 
pathway, not that Kirtland's Warblers arc avoiding communications towers. 

Although not a neotropical migrant. population effocts from tower mortality could affect 
viability of Rcd-cockaded Woodpecker. Based on two recovered carcasses, the extrapo
lated mortality rate of ·-40--400 Red-cockaded Woodpeckers annually would represent 
0.4~4% of the total population of~-11,000 birds. 26 

The Avatar Report acknowledges that tower kills may have significant impacts on threat
ened or endangered species, hut the authors of the report did not conduct any analysis. 27 

Our analysis illustrates that not only are impacts possible, they arc foreseeable and likely 
and therefore require analysis under NEPA. 

Our analysis does, however, carry a caveat. These examples illustrate only that it is 
likely and foreseeable that bird mortality at towers has a significant impact on popula
tions of birds; they are not meant to be precise predications of rnortality from communi
cations to\vcrs. These results will change as estimates of the total bird mortality at towers 
arc refined. They do shcnv, based on current knowledge, the range of magnitude that 
tower mortality has on individual species, rather than lumping all bird mortality into one 
number, as is done in the Avatar Report. 

We conclude that the magnitude of mortality of individual species or birds at communi
cations towers constitutes a significant impact, alone and cumulatively, within the under-

2S. l'vlayficld. H.F 1992. Kirtland's Warbler (Dendroica kirtlandii). Pp. 1-16 zn A. Poole, P. Stcttcnheim. 
and F. Uill 1,eds.), Tile Birds o_{North America, Vol. 19. The Academy of Natural Sciences. Philadel
phia; The American Ornithologist's Union, Washington, D.C. 

26. Jackson. J.A. l 994. Red-cockaded Woodpecker (Picoides borea/is). Pp. l-20 in A. Poole and F. Gill 
(eds.). The Birds of North America, Vol. 85. The Academy cif Natural Sciences, Philadelphia; The 
Alllerican Ornithologist's Union. Washington, D.C. 

27, ,.\vatar Report, P- 5<~, 
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standinu: of NEPA. Beside the biological impact, this is a profound loss for the roughly 
46 million Amcricans who watch and enjoy birds in their local cnvironmcnts. 2~ Dedincs 
of migratory birds, from backyard species, to less common migrants, to rare and endan
gered species, diminish the human environment, and this should be recognized within the 
NEPA process as wdl. 

3. Tower Height Affects Bird Mortality Rate 

The Avatar Report reaches the conclusion that, "All other things being equal, taller tow
cn; \.Vi th lights tend to represent more of a hazard to birds than shorter, unlit towcrs.·• 2

'
1 

\Vhilc true, this statement is ioo general to be useful, and no recommendation is made to 
regulate the height of nc\v towers. Rather, the Avatar Report simply reviews the com
nwnts submitted. Perhaps this was the intention of the FCC, but it would seem that this 
would be the opportunity to analyze statistically the relationship between tower height 
and bird kills. The comments submitted by industry representatives to the FCC contain 
only a general description of the relationship between the size of bird kills, annual rate or 
bird kills. and tower height. Woodlot Alternatives, representing the communications in
dustry, concludes, ''There is little evidence of a threshold of tower height that is more 
dangerous to birds. ,,io This statement is not consistent with the available evidence as we 
document be!O\v. 

0 500 1000 1500 2000 
Tower Height 

Figure 1. Annual mortality class by tower height for tower kill studies that provide 
or allow estimates of annual mortality. The mortality classes arc below 250 birds 
per year (0) and above 250 birds per year (l). See Appendix for raw data. 

28. U.S. l'ish and Wildlifo Service. 2002. 2001 national survey of fishing, hunting, and wildlife-associated 
recreation: national ovcrvi<::w. U.S. Fish and Wildlife Service, Washington D.C U.S. Fish 11nd Wildlik 
Service. 200 l Birding in the United Stales: a demographic and economic analysis, report 200 l ·· ! . U.S. 
Fish and Wildlife Servin:. Washington D.C. 

29. :\ vatnr Report, p . .') .. J. 
.10. \Vuodlot RqJOrt, fl 25 



Scientific Basis To E;;tablish Policy Rcp1lating Communications Towers To Protect Migratory Birds 
Fcbrmuy 14, 2005 
Page l 2 

3.1. l\lcta-analysis of Tower Kill Studies Sho\YS Significant Effect of Tower 
Height on Bird Mortality 

To investigate the relationship between tower height and bird mortality, we conducted a 
meta-analysis of studies of bird kills at towers that provide or allO\v estimates of annual 
mortality and include the height of the tower studied. Many of these studies arc summa
rized in existing reports. such as the Woodlot Report. The mean annual mortality was 
1\:portcd for each study from the underlying article, or calculated by others. \Ve classified 
each tower as causing mean annual mortality either less than 250 birds per year or more 
than 250 birds per year as an indicator of the magnitude of the annual kill (Figure l ). 
This threshold represents the bottom quartile of the number of annual kills. This conver
sion of a continuous variable (rncan annual mortality) to a nominal variable reduces the 
d'fcct or different study methodologies, search efficiencies, and scavenger removal. \Ve 
then completed a logistic regression on mortality class with to\Vcr height as the independ
ent variable (Figure 2). The data used in this analysis arc included at the end of this re
port. 

VJ 
if; 

<";) 
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i::' . "0 ;.::: (L 
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0.25 

O-+-~......-.~~.,....-~-.-~--..~~.,.........~-.-~---.~~-r--1 

0 500 1000 1500 2000 

Tower Height 

Figure 2. Logistic regression of birds killed per year by mortality class over or un
der 250 birds (10\·vest quartile or upper three quartiles) by to\Yer height (r2

""' 0.27, P 
< 0.01). Line indicates probability of annual mortality falling over 250 birds per 
year. See Section 10 for source data. 

The 26 towers that make up the data points for this regression arc located in 14 states, 
with one to seven per state, When multiple studies were conducted on a given to\vcr, 
only a single study was used to avoid double-counting. The regression is significant (r2 

= 

0.27, p < 0.01). 
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The logistic regression provides a model lhal relates lower height with annual bird mor
tality. Because the data used to develop this model arc all from towers that have recorded 
bird kills, the results cannot be extrapolated to all towers. For tov:ers that cause bird 
k i I ls. tower height is a strong predictor of whether the annual number of deaths is in the 
lowest quartile. In addition to providing a statistically significant description of' the effect 
of tower height on bird mortality, the model can be used to predict the tower height nec
essary for bird kills to be below 250 per year a given percentage of the time. This model 
predicts that only 5% of the tirnc would towers less than I 60 feet tall cause more than 
250 casualties per year, and only 25%1 of the time would towers less than 536 fret cause 
more than 250 ~·asualtics per year. 

The effects of height arc amplified by lighting at towers, so the lower mortality at shorter 
towers that do not require lighting, such as the one 197-Coot tower in the analysis, is 
likely to be partly attributable to the lack of lighting. It is impossible, however, to invcs
tigak the effects of height completely independent of lighting, because all towers over 
200 f'cct require some form of FAA-approved obstruction lighting. To ensure that our 
results were not binsed by the inclusion of the one unlighted tower, we performed a lo
gistic regression without this data point and still obtained a significant relationship be
tween tower height and mortality class (r2 

= O. l 8; P < (l.05) with all of the lighted to\vers. 

l'\fore long-terrn studies of towers shorter than 500 foet would improve this rnodeL but the 
model is certainly adequate to begin to make policy recommendations. Follo\ving this 
model, it would drastically reduce bird mortality to keep as many towers as possible be
low 199 tccL which both avoids FAA-required lighting (sec below) and, according to our 
analysis, would avoid large yearly kills 90-95% of' the time. 

3.2. Statewide Study in JVlichigan With Random Sampling Design Shows Sig
nificant Effect of Tower Height on Bird Mortality 

The results of our re-analysis of existing records of annual mortality rates at towers can 
only be extrapolated to towers that arc known to kill birds (the towers analyzed were 
studied because they killed birds and not selected randomly) and share other characteris
tics (all towers were guyed and all but one was lighted). The results of our meta-analysis 
arc consistent with an ongoing study with a random sampling design that compares mor
tality at different tmver types. This research, led by Dr. .T. Gehring of Central Michigan 
University, compares bird mortality rates at short unguyed towers, short guyed towers, 
and tall guyed towers (Figure 3 ). Differences between guyed and unguyed towers an.: 
discussed below. Bird mortality at 380·-480 foot towers was significantly less than mor
tality nt taller { l ,000 foot) towers. On average, the taller lovvers killed over four times 
more birds during 20-day spring and fall survey seasons than did 380-480 foot towers. 
These towers were not known to be susceptible to bird collisions prior to the study. Ad
justments were made for search efficiency and scavenger removal, but these did not 
change the character of the raw results. Because of the randomized study design, the re-



Scientific Basis To Establish Policy Regulating Communications Towers To Protect Migratory Birds 
r cbrnary 14, 2005 
!'age l,1 

sults from the Gehring study arc powerful new evidence of the role of height in bird 
mortality. 31 

The Gehring study has not yet detected any mass kill of birds, which is to be expected 
because the size of kills is inversely proportional to their frequency. The study provides 
evidence or the effects or height on chronic bird collisions with lighted, guyed towers. 
Lighting type may have influenced these results somewhat; the tmvers were lighted with 
solid red and flashing red lights but the flashing lights were of the strobe type on the 
380--480 foot towers, and incandescent on the taller towers. Strobe-type lights extinguish 
completely hetwccn flashes while incandescent lights dim slowly. Darkness between 
flashes is thought to be irnportant in reducing bird attraction. But both tower heights had 
solid red lights, which arc more attractive to birds than either flashing light type. 
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Figure 3. Bird carcasses found at towers in Michigan.32 All towers were lit with 
combinations of solid red (L~810) and flashing red lights (L-864; strobe type on 
shorter tO\vcrs, incandescent on taller towers). Error bars indkate standard error. 

) L Gehring. l 2004. Avian collision study plan for the Michigan Public Safety Communications System 
(MPSCS): Spring 2004 summary, Central Michigan University, Mount Pleasant Gehring, J. 2004. 
Avian collision study plan for the tvlichigan Public Snfoty Communicution;; System (MPSCS): Fall 
200·1 ;;ummary, Central rvlichigan University. Mount Plc3sanL 
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With these results being consistent with the analysis of annual mortality presented above. 
it is possible to identify thresholds for the effects of tower height on bird mortality. From 
the logistic rnodel above, that threshold f()r guyed towers is approximately 160 kd to 
keep mt:an annual mortality beknv 250 birds per year 95% of the time. There is no single 
tower height ihrcshold that will elirninatc bird collisions entirely, except zero feet. But 
the number of birds killed can be minimized by reducing tower heights and this reduction 
appears from the data to be quite drastic between 1,000 feet and 500 foet. There arc cer
tainly examples of towers of the same height killing different numbers of birds'' and of 
shorter towers, even as short as I 00 foct, killing birds under certain circumstances, but 
this variation in the data does not disprove the relationship. 

The results of our analysis arc consistent with the Gehring study with randotn sampling 
design and with surveys of bird kills after taller towers have been replaced with shorter 
towers. Crawford and Engstrom report decreased mortality following the reduction of a 
1,008-i'oot tower to 284 feet. 34 furthermore, in instam:es where a taller tower has been 
erected next to a shorter tmver, more birds are killed at the shorter tower than before, ;5 

presumably because of the attrncting effect of lights on the taller tower. Finally, the sta
tistically significant relationship between tower height and bird mortality is consistent 
\Vi th studies or the vertical distribution of nocturnal migrants measured with radar. 1'fost 
migrants fly at -.. \ ,500 fect, 36 with a small proportion (2--J 5% in one study37

) below 300 
feet during clear weather. Greater proportions of total migrants (26-461!;;>, depending on 
the season and location) arc found in the strata up to 0-1,300 feet, although the strength of 
radar used in that study38 may underestimate the number of birds at higher altitude. A 11 
other things being equal, substantially more birds will encounter taller towers (greater 
than 300 feet) and their guy wires than shorter towers (less than 300 feet), 

The logistic regression analysis of annual mortality and the Gehring study rully substanti
ate the U.S. fish and \Vildlit'c Service tO\Vcr siting guidelines to better protect birds: 

l. Any company/applicantiliccnsce proposing to construct a nc\v communica-

··-'--··••-·---""·---······--···•··-·--w•,---~---··•---····••--·••••o-·•·····--••••••·•-••--·••••--

32. Gehring, J. 2004. Avian collision study plan for the Michigan Public Safely Communications System 
(MPSCS): Spring 2004 summary. Central Michigan University, Mount Pleasant. Gehring, J. 2004. 
Avian collision study plan for the Michigan Public Safety Communications System (MPSCS): Fall 
2004 summary. Central ?vlichigan University, (;fount Pleasant. 

:n. WooJlot Report, p. 26. 
34 Crawford, R.L., and RT. Eng~trom 200 I. Characteristics of avian mortality at a iwrth Florida televi

sion tower: a 29-ycar study. Juumal <~/'Field Ornithology 72:380-388. 
35. Stoddard, H.L., Sr.. and R.A. Norris. 1967. Bird casualties at a Leon County, Florida TV tower: an 

eleven, year ~tudy. lJulieti11 of Ta[/ Tim bas Research Station 8: 1-104. \Viscman, J. 1975. TV tower 
kills - Barrie (Ontario) Blue Ileron 19:5. Hoskin, J. casualties at the CKVR·TV tower, Barrie. Nawru 
Canada 4:39·40. 

36. Able, K.P. I 970. A radar study of the altitude of nocturnal passcrinc migration. Bird-Banding 
41 (4 ):282<290. Bell rose, F. C. 1971. The distribution of nocturnal migrants in the air space. Auk 
8l:U87-424. 

37. Mabee, T.J., and B.A. Cooper. 2004. Nocturnal bird migration in northeastern Oregon and S()lllhea~l
cm \Vashington. ;\iurthwestern Nmuraliw 85:J9-A7. 

38. Id. 
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lions tower should be strongly encouraged to collocate the communications 
equipment on an existing communication tower or other structure (e.g., billboard, 
water tower, or building mount). Depending on tower load factors, from 6 to 10 
prnvidcrs may collocate on an existing tower. 

2. If collocation is not feasible and a new tower or towers are to be constructed, 
communications service providers should he strongly encouraged to construct 
towers no more than 199 feet above ground level (AGL), using construction 
t<:chniqucs which do not require guy wires (e.g., use a lattice structure, mo
nopole. etc.), Such towers should be unlighted if Federal A via lion Administra
tion n.:gulation;,; pcrmit. 19 [Emphasis added.] 

The existing data would support the FCC adopting these recommendations as standards 
to better protect birds, Such standards for tower construction do not mean that towers 
excGeding 199 f'cet or any other height should not be constructed, only that the FCC 
would strongly encourage co-location and the construction of shorter towers to accom
plish telecommunication goals while minimizing avian impacts. 

4. Guyed Towers Kill More Birds Than Guyless Towers 

Most towers from which large bird kills have been reported have had guy wires. Obser
vational studies of birds in the vicinitv of towers show that birds are much more likely to 
collide with the guy wires than with the tower itsclf.'10 Dr. Gehring's study in Michi.gan 
provides evidencc of increased mortality caused by guyed towers compared to guylcss 
towers or the same height and lighting regime. The Gehring study includes 12 guyed and 
9 guylcss communications towers 380-"480 feet tall. During spring and fall 20-day sur
vey periods in 2004, guyed towers killed close to ten times more birds than guyless 
towers. 41 This same ratio was found even after adjusting for scavenger removal and 
search efficiency. 

lt would be difficult to imagine more compelling results. Higher mortality from guyed 
towers \Vould be expected because of the circling behavior exhibited by migrants under 
the influence of lights on towers. Furthermore, a study of bird mortality at transmission 
towers in \Visconsin round a high correlation between the locations or dead birds and guy 
wires, implicating collisions with guy wires as the cause of death. 42 

39 Clark. J .R. 14 September 2000. Service guidance on the siting, constrnction. operation and det·omm1'>
sioninr! of con1111unica1ions towers. U.S. Fish and Wildlife Service, Washington, D.C. 

40. Ure we~:, R .. and J...\. Ellis. 1958. An analysis of migrating birds killed at a television tower in cast
ccntral !llinois, September !955-May 1957. Auk 75:400--414. Avery, iv1., P.F. Springer, and J.F. Cas
sel. 1976. The effects of a tall tower on nocturnal bird migration -- · a portable ccilomctcr study, Auk 
93:281--291. Fisher. H.L 1966. Midway's deadly antennae. Audubon i'v!aga::in<' 68(4):220-·223 

41. Gehring. J. 2004. Avian collision study plan for the Michigan Public Safety Communications System 
Cv1l'SCS): Spring 2004 summary. Central Michigan University, Mount Pleasant. Gehring, J. 2004. 
Avian collision study plan for the lV1ichigan Public Safety Communications System (MPSCS): Fall 
2004 >urnmary. Central Michigan University, Mount Pleasant. 

42. Kruse, K. 1996. A study of the effects of transmission towers on migrating birds. l\LS. thesis (Emi
ronnwntal Scicn.::c and Policy), University of Wisconsin, Green Bay. 
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The hazard of guy wires to migrating birds has also been investigated by those working 
with wind power producers. Research on wind turbines, which arc unguycd, and nearby 
guyed structures confirms the increased risk of guyed structun:s. For example, in one 
study, the average number of birds killed at a guyed meteorological tower was approxi
mately three times higher than the nearby per turbine mortality. The turbines, of a similar 
l ' 1 l ~ \ ie1g 1L arc: unguycc . · 

This evidence, and the lack of records of mass bird kills at guylcss towers in the reviewed 
literature, is sufficient frlr reasonable scientific minds to conclude that guy wires greatly 
increase mortality at towers. The evidence cited above documents the scientific merit or 
the lf.S. Fish and Wildlife Service tower siting guidelines on the use of guy wires: 

2. lf collocation is not foasible and a new tower or towers are to be constructed, 
communications service providers should be strongly encouraged to construct 
towers no more than 199 feet above ground level (AGL), uslng construction 
techniques which do not require guy wires (e.g., use a lattice structure, mo
nopole, etc.). Such towers should be unlighted if Federal Aviation Administra
tion regulations permit. 

7. Towers and appcndant facilities should he sited, designed and constrnctcd so 
a~ to avoid or minimize habitat Joss within and adjacent to the tower "footprint". 

However, a larger tower footprint is preferable to the use of guy wires in 
construction.44 

[Emphasis added.] 

The FCC could significantly reduce avian mortality at communications towers by allow
ing construction only of guyless towers unless applicants document that sucb construc
tion is not feasible. 

5. Tower Lighting Intlucnces Bird Mortality 

The lighting scheme of communications towers is probably the most important factor 
contributing to bird kills at towers that can be controlled bv humans.45 The current Fed-

~· , 
cral Avintion Administration Advisory Circular (AC) 7017460- l, Obstruction .l\1arking 
and Lighting, dictates the use oflighting for nighttime conspicuity for aviation safety for 
all obstructions over 199 feet and for strnctures within three nautical miles of an airport. 
This is the only purpose in placing lights (Table 3) on communications towers and other 

43. Young, DY., Jr .. \V.P. Erickson, R.E. Good, M.D. Strickland, and G.D. Johnson. 2003. Foote Cr<":ck 
Rim final bird and bat mortality report: avian and bat mo11ality associated with the initial phase of the 
Foote Creek Rim \Vind Power Project, Carbon County, Wyommg. November 1998·-June 2002. Final 
Repon. Western Ecosystems Technology, Inc., Cheyenne, Wyoming 

44. Clark, J.R. \4 September 2000. Service guidance on the siting, construction. operation and dccurnmis
~ioning Df communications towers. U.S. Fish and Wildlife Service, Washington, D.C. 

45. Cochran. W.W .. and R.R. Graber. 1958. Attraction of nocturnal migrants by lights on a television 
tow~T Wil.w11 B11fie1i11 70:378-380. Avery, M., P.F. Springer, and J.F. Cassel. 1976. The effect:; of a 
tall tow.:r on nocturnal bird migration a portable ceilomctcr study. Auk 93:281--29 l. 
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structures -- to provide for aviation safety by making sure pilots can sec human-made 
obstructions. 

Ta hie 3. FAA-approved light types for obstruction lighting. 

_!xe~ ___ _ 
L-810 
L-856 
1.-85 7 
L-864 
L-865 
L-8(i(> 
L-864/L-865 

L-885 Red CatCll<H)' 

...... I~~scrir•!i~i.!1 -----···"'·"·----······ ·····--···--· ........... ·----··············-······· 
Steady-burning Red Obstruction Light 
High Intensity Flasbing White Obstruction Light (40 FPM) 
High Intensity Flashing \Vhitc Obstruction Light (60 FPtvl) 
Flashing Red Obstruction Light (20-40 F PM) 
Medium Intensity Flashing White Obstruction Light ( 40 FPtvl) 
Medium Intensity Flashing White Obstruction Light (60 FPM) 
Dual: Flashing Red Obstruction l ,ight (20 40 FPM) and Me
di urn Intensity Flashing White Obstruction Light ( 40 PPTvl) 
60 FPivt 

FPiv1 = Flashes Per Minute 

Nocturnal migrants can be attracted to lights and they are disoriented or "trapped" by the 
lights once within their zone ofin11uencc. This zone of influence is extended when fog is 
in the air reflecting the light and inclement weather or topographic factors have forced 
migrating birds to tower altitudes. These mechanisms have been observed not only \Vith 
reference to communications towers, but also for attraction to lightships,'16 lighthouscs, 47 

fircs, 48 oil l1arcs.'1'J ccilomctcrs,50 and city lights and buildings. 51 

46. Barrington. R.M. 1900. Th.:: migration of birds as observed at Jrish lighthouses and lightsloj>s. !UI. 
Porter. London and Edward Ponsonby, Dublin. Bagg, A.M., and R.P. Emery. 1960. Fall migration: 
Northeastern maritime region. Aud11bo11 Field Notes 14: 10··· 17. Dutcher, W. 1884. Bird notes from 
Long ls land, NY. A 11k l: l 74 I 79. 

4 7. Allen, J .A. 1880. Destruction of birds by light-houses. Bulletin of the /1,t1111all Omithologic<1/ Club 
5: I :i 1 -l 38 Bn:wstcr, W l 886. Bird migration. Part l. Observations on nocturnal bird flights at the 
light-house at Point Lcprcaux, Bay of Fundy, New Brunswick. Memoirs of tlw Nuttall Omithofogical 
Club l: 5 10. Hansen, L. 1954. Birds killed at lights in Denmark l 886 ... l 939. Videnskabelige Afeif. 
delelsa (ra Dansk Na111rhistorisk Fonming 116:269 368. Lewis, H.F. 1927. Destruction of birds by 
lighthouses in the provinces of Ontario and Quebec. Canadian Field-lv'atura!isf 41 :55 ·58. 75· 77. 
Mllkr, U.S., Jr. 1897. Winge on birds at the Danish lighthouses. Auk I 4:415-4 l 7. Munro, J.A 1924. A 
preliminary report on the destruction nf birds at lighthouses on the coast of British Columbia. C"mn
dion Field-Na111r,1/is1 38: l 41 · 145, 171-175. Squires, W.A., and H.E. Hanson. l 918. The dcstruc(ion of 
bird~ at the lighthouses on the coast of California. Condor 20:6--10. Tufts, R.W. 1928. A report con
cerning destruction of bird life at lighthouses on the Atlantic coast. Canadian Field-Nawralis1 

42 167 172 
·1S. Stone. W. 1906. Some light on night migration. Auk 23:249-252. 
49. Tornicll1, A. 1951. Cornportamento di migratori nei riguardi di un pono metanifcrn in fiamrnc [Be

lrnvior of migrants under the influence of a burning natural gas well]. Ril'ista f1<1/iana di Ornitologia ll-
21: 151--162. Wiese, F.K., W.A. Montevecchi, G.K. Davoren, F. Huettrnann. A.\V. Diamond. and J 
Linke. 200 l. Seabirds at risk around offshore oil plalfonns in the North-west Atlanti,·. Morine Pollu

tion Buller in 42: 1285 ··· l 290. 
50. Ferren, R.L. I 959. Mortality at the Dow Air Base ccilornctcr. Maine Pield Narurah\·1 15: 113~- I 14 

Fobes. C.B. 1956. Bird destruction at ceilomcter light beam. Afaine Field Nawralist l 2:93 95. I lowell. 
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!Iistorical accounts suggest that, at least for birds attracted to lighthouses, solid white 
lights are more attractive to birds than colored or flashing lights. Barrington analyzed 
birds that were killed at 58 lighthouses and concluded that solid lights were more attrac
tive to migrants than blinking lights and that vvhite lights were more attractive than red 
lights. 52 Others concluded that, "fixed \vhite lights were more deadly than revolving or 
coloured lights"'' and that, "coloured lights do not attract the birds as white ones so fo
tally do. "~ 4 Although colored (red) lights at lighthouses may have attracted fewer birds, 
!lashing red and solid red lights in combination on communications towers arc well 
documented to attract birds, especial1y night-flying migrants. 55 Conclusive evidence is 
not available that the color of light affects bird attraction, and Verheijcn concludes that 
lesser attraction at colored lights is a function of their generally lower intensity.'r' Nev
ertheless, birds arc attracted to red obstruction lighting, even if the lighting may be classi
fied as low intensity. The role of color is conft)undcd with the duration or the light -
evidence indicates that white and probably red strobe-type lights arc less attractive lo 

birds than solid light or either color, as discussed below, 

It should be noted that attraction of birds to white light docs not mean that white strobes 
will also be attractive for birds as suggested by comments from the communications in
dustry. 57 The unpublished research cited by the conununications industry is described by 
Kcrlingcr58 as documenting attraction of birds to solid white light over colored light, con
stant light over flashing light, and light over darkness in a captive, experimental setting. 
The report of this study docs not indicate that strobe lights were tested and other details 
of the study arc not available, and therefore it should not be assumed that it provides evi
<lcncc that white strobes would be attractive to migrating birds. 

Observation of bird behavior at towers lighted with solid red (L-810) and flashing red 
(incandescent L-864) lights confirms that light is the stimulus that keeps birds circling the 
tower and thereby substantially increasing risk of mortality. Cochran and Graber ob-

J.C., A.R. Laskey, and J.T. Tanner. 1954. Bird mortality at airport ccilomctcrs. Wilson Bulleti11 
66:207-215, 

51. Gasirnan, EJ\. 1886. Birds killed by electri.c light towers at Decatur, llL American Naturalist 20:98 L 
Overing. R. 1938. High mortality at the Washington Monument. Auk 55:679. Lord. W.G. 1951. Bird 
fotalitii:s at Bluffs Lodge on the Blue Ridge Parkway, Wilkes County, N.C. Chat 15: 15-<l 6. 

52. Barrington, R.M. I 900. Th<J migratiun of birds as observed at Irish !ightho11ses and lightslnps. R l l. 
Por1cr, London and Edward Ponsonby, Dublin. 

5.1. Dixon, C. 1897. The migration of birds: an attempt to reduce avine sew·t.m~flight to !ml'. Windsor 
House, London, 

54. Thomson. A.L. l 926. Problems(~( bird-migration. H.F. & G. Wilhcrby, London. 
5'i. Weir, R.D. 1976. Annotated bib!iogtaphy o.( bird kills at man-made obstacles: a re1'iew o(tlw stale of 

the art and sohaions. Department of Fisheries and the Environment, Environmental Managc-mcnt 
Service, Canadian Wildlife Service, Ontario Region, Ottawa. 

56, Verti~·ijen, F .. l. ! 985. Photopollution: artificial light optic spatial control systems fail to cope with. in
cidents, causations, remedies, /:'xperimenta/ Biology 44: l · 18. 

57. Avatar Repon, p, 3-49. 
58. Unpublished rc~earch described in Kcrlinger, P. 2002. Avian mortalitv al co111municatio11 towers: a 

n'vin1' of reccnl /irerarure, research and me1/10do/ogy. Report to U .s.· Fish and Wildlife Service, Of. 
flee of ;>..tigratory Bird \lanagemcnt. 
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served birds flying around incandescent red lights on a tower. \Vhcn the lights were 
switched of( the birds dispersed. Birds congregated ane\v when the lights were switched 
back on

59 
Avery ct al. repeated this experiment, and birds dispersed when the lights 

vvcre extinguished.
60 

As others have noted, "Avery's data suggest that the tower's ob
struction lights \Vere the ;>i,)LQ factor in the congregation of birds."(it Larkin and Frase also 
documented the circular !light paths of birds around a broadcast tmver lighted with solid 
red and f1ashing red lights. 62 The Avatar Report docs not adequately convey the certainty 
of this information or the central importance of tights in causing birds to collide with 
towers. The co1nhination or solid red and Dashing red lights (L-8 l 0 \Vi th incandescent L-
864) attracts and disorients birds, which accumulate around towers, collide \Vith each 
other, the tower, guy wires, and the ground. die of exhaustion, or deplete their fat re
serves. 

5.1. Disorientation by Red Lights Has Physiological Basis 

The accumulation of birds near red lights may result frorn the same m<.:chanism that at
tracts birds to white lights, from disruption of magnetic orientation under red wave
lengths, or from a combination of both mechanisms. Nocturnal migrants are attracted to 
both red and white lights, become "trapped" in the lighted area, and do not return to the 
darkness of their migratory path. This has been shown in experiments where birds, 
varying by species and individual, move into lighted areas but not back into dark oncs. 63 

uv vioJer bfire !{.'OOfl y-OJfo)r'I «Xi ff{ 
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Figure 4. Orientation (+) and disorientation (-) responses of birds under different 
vravelengths.''~ 

59. Cochran, W.W., and R.R. Graber. l958. Attraction of nocturnal migrants by lights on a tek\'ision 
tower. Wilson Bulletin 70:378-380. 

60. /\very, \1., PF. Springer, and J.F. Cassel. 1976. The effects ofa tall tower on nocturnal bird migration 

· a portable ccilomdcr study. Auk 93:281··291. 
6 l. \Veir, !U) 1976. Annotated bibliography of bird kills at man-made obstacles· a rcvi.!11· <~(the Slate (~f 

the an um! so/11/ions. Department of Fisheries and the Environment, Environmental 1v1anagcment 
Service, Canadian Wildlife Service, Ontario Region, Ottawa, p. 18. 

62. Larkin. R. P. and B.A. Frase. 1988. Circular paths of birds t1ying near a broadcasting tower in cloud. 

Journal o(Comparmi1·e Psychology 102:90-93. 
(i3. Verhcije1;, f.J. 1958. The mtichanisms of the trapping effect of artificial Iighl sources upon animals. 

Archives Neerlandaises de Zoologie 13: 1-l 07. 
M. Wiltschko. \V., anc! R. Wiltschko. 2002. Magnetic compass orient<1tion in birds and its physiolog1cal 

basis. Nurunl'issenschafien ~9:445-452. 
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The evidence for disruption of magnetic orientation by red light is strong. Birds, when 
denied celestial cues, use magnetic orientation to guide migration direction. 65 It has been 
demonstrated in birds of several families that this magnetic orientation depends on the 
presence of light less than 590 nm (yellow; Figure 4). This magnetic orientation is dis
rup!L'd unckr yclluw and red light, as shown for European Robin (Figure 5). Birds within 
the visual sphere of influence of a red light would be denied use of celestial cues by the 
glare or the lights, and often by inclement weather that extends the influence or the lights. 
In this situation, the birds would also be denied use of magnetic orientation because or 
the abscrn:c of' shorter wavelengths necessary for magnetic orientation to function, \Yhich 
may lead to disorientation and circular flight in the vicinity of the lights.61

' 

w 

s s s 

Figure 5. Orientation of European Robins under Low-intensity light of different 
wavelengths in the spring. Birds under blue (B, 424 nm), turquoise (T, 510 nm), and 
green light (G, 565 nm) oriented properly, as indicated by the arrow in the circle. 
Individuals under yellow (Y, 590 nm) and red (R, ()35 nm) light did not orient cor~ 
rl!CtJy.

67 

65. Dcutsd1landcr, \LL J.B. Phillips, and S.C. Borland. 1999. The case for lighl·dcpcmknt magn<:tic 
orientatwn in animals. Journal af Experimental Biology 202:89 J .. 908. The cvidemcc for magnetic ori·· 
cntation in birds is derived from studies of birds hcfore flight, choosing a migratory direction, Defini· 
tive .:vi de nee of use of' the magnetic compass during !light has not heen obtained. 

66. (iauthrea\l)~. S /\,, k, and C Belser. 2005. Effects of artificial night lighting on mig:rnting birds. fn C 
Rich and T. Longe ore (eds.). Ecological consequences of artijlciu/ night lighting. Island Press, Cove lo. 
Californrn. 

67, Wtltschk('. W,, and R. Wiltschko. 2002, Magnetic compass orientation in birds nnd its physiological 
basis. Not11rn·issl'nsclwfic11 89:445 452. 
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5.2. White Strobe Lighting Docs Not Attract, or Negligibly Attracts, Migratory 
Birds 

Duration of lighting is critical to ·whether birds are or arc not attracted to lights. The 
Avatar Report states that, "Although some studies and several anecdotal reports suggest 
that \Vhiw strobe lights may be less attractive to birds, this has not been proven to date:'6 ~ 
This conclusion improperly downplays the strength of the evidence that \Vhitc strobe 
lights do not attract migrating birds, perhaps because the Avatar Report docs not include 
studies from other lighted structures such as lighthouses. 

The Dungcnc:;s Lighthouse in Kent, England was well known for chronic bird kills. In 
1961, its revolving beam was replaced with a bluish-white lamp that Hashed one second 
in every ten seconds. 'fhc Warden of the Dungcness Bird Observatory noted: 

An intermittent, flashing light (i.e. as the new Dungeness light) proves of no at
traction to birds and casualties have never been found .. ,. So we see that a light
house long known to kill large numbers of night migrants in a manner forniliar to 
any who have witnessed kills, has ceased to kill any simply by changing its old 
l 0-beam revolving light for u flashing light sending the same signal.

69 

Ob.scrvations during the transition week between lights, under similar weather conditions, 
showed bird attraction \:vith the constant revolving light, but none with the intermittent 

"C light •J 

The historical record or bird mortality at lighthouses with incandescent !lashing (not 
strobe) lights is mixed. Some lighthouse keepers reported hundreds of mortalities annu
ally, while others reported none. 11 This record is difficult to interpret because the litera
ture docs not describe the lights well. None of the lighthouses described in these early 
studies was equipped \Vith strobe lights, \Vhich had not yet been invented.72 

All reporis indicate that replacement of solid lights with white strobe lights (and no other 
lights) reduces bird kills. When stacks and towers at a povver plant in Canada \Vere 
equipped with strobe lights, bird kills were "virtually elirninatcd."73 Some U .S, television 
towers were equipped \Vi th white strobe lights (e.g., L-865) instead of solid red (L-8 l 0) 
and flashing reel (L-864) for the first time in 1973.74 Although 11 of the one-night kills 

6X. Avatar Report, p. }-43. 
69. T.E. Scott, quoted in Baldwin, D.H. I 965. Enquiry into the mass mortality of nocturnal migrants in 

Ontano: final report. Ontario Natura/isl 3:3-.. 11. 
70 Baldwin. D.ll. 1965. Enquiry into the mass mortality of nocturnal migrants in Ontario: final report. 

Ontario Natur<ilist 3 :3 · l l, p. I 0. 
7 l Lewis, li .F. 1927. Destruction <if birds by lighthouses in the provinces of Ontario and Quebec. Cana-

dim1 Field-Naturalist 41:55·58, 75 ·77. 
72. Strobe lights were invented in the 1930s. 
73. Evans O~den, LJ. l 996. Collision course: the hazards of lighted .1·1niuures and windows to migroting 

hmis. \V~irld Wildlife Fund Canada and the Fatal Light Awareness Program, Toronto, Canada, p. 29, 
74. Avery, M., l'.L Springer, and J.F. Cassel. 1976. The effects nfa t;ill tower on nocturnal bird migration 

~1 portable ceilomelcr study, Auk 93:281-291, p. 289. 
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reported m the literature occurred since 1973, none was al a tO\vcr with only strobe 
j ights, iS 

Gauthreaux and Belser investigated the inf1uence of light type on bird behavior around 
towers, The complete details of the Gauthreaux and Belser study were not available to 
Avatar Environnwnta! l"or its review. This study has been peer-reviewed as part or a 
chapter to be published in a forthcoming edited book.76 Lt provides additional scientific 
evidence that white strobe lights do not attract birds to towers and that strobe lights affect 
bird behavior less than solid red and Hashing incandescent red lights vvhen birds are in 
the vicinity of a tower. 
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Figure 6. Rate, linear, and nonlinear migratory bird nights around control and 
strobe-lit tower sites at Neese, Georgia. Rate of linear and nonlinear paths are sig
nificantly different, with more nonlinear flights around the strobe-lit tower. The 
average rate of birds flying at each location was not significantly different. 

Gauthreaux and Belser recorded bird behavior at towers at two study sites. At a site near 
Neese, Georgia, they compared bird flights at a 1,200-foot television to\ver with white 

75. See rcnor1s reviewed in Woodlot Report. We consider the mass kill of Lapl•rnd Longspurs at a strube
lighted tower to be a special event, likely explained by attraction to lighted facilities near the tower. an 
opinion that is ~hared by many experts. Sec Eaton, J, 2003, Tower kill, Earth Island Journal 
17(4) 32--35. 

/(i. Gaullm:m1x, S.A, Jr., and C Belser. 2005, Effects of artificial night lighting on migrating birds. /11 C. 
Rich and T. Longcorc (eds,), Eco!ogicol consequences (~/'artificial night lighting, Island Press, (\wclo. 
California. 
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strobe lights (40--46 pulses per minute; L-856 or L-865) and a control site. Linear, non
linear. and total paths were recorded and analyzed using general linear models with date 
and tower type (location) as explanatory variables. Results (Figure 6) show statisticallv 
significant higher rates of' nonlinear flight around the strobe-lit tower compared to th~ 
control (no towers with red lights were studied in (Jeorgia), but not significantly more 
total birds at the tower with \vhite strobe lights compared with the control. The Avatar 
Report characterization that "white strobe lights attracted birds as compared to unlit con
trol sites that attracted nonc"77 is not accurate for the study as accepted for publication -
there was no significant difference between the number of bird flight paths at the 
control site and at the tower with white strobes . 
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Figure 7. Rate, linear, and nonlinear migratory bird flights around towers with 1) a 
combination of solid red and Hashing incandescent red lights, 2) white strobe lights, 
and 3) a control site without a tower near Moores Landing, South Carolina. Letters 
indicate statistically significant differences. 

The second part of the study was conducted near Moores Landing, South Carolina during 
the foll migration. Gauthreaux and Belser monitor bird 11ights on 14 nights at two tow
(:rs, one to~·cr ( 1,667 foet) with incandescent flashing red and solid red lights (L-810) and 
one to\ver (2,0 J 6 feet) \vith \vhite strobe lights, and a nearby control site. General linear 
models revealed that the number of flights was influenced by the day of observation and 
tower type. Significantly more birds wen: observed at the tower with the combination of 

77. Avatar Repmt, p. 3-48. 
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red lights than at the tower with white strobe lights or the control site. Furthermore, 
lighting typi.~ was significantly associated with number of nonlinear flight paths, with 
twice as many nonlinear flight paths at the lower with red lights than at the tower with 
while strobe lights on average, and nearly 14 times more nonlinear flight paths at the 
red lighted tower than at the control site, 

The results suggest that although \Vhitc strobe lights cause birds to take more nonlinear 
flight paths, they do not result in birds accumulating around the tO\VCL Gauthreaux and 
Belser conclude that the significantly greater number of paths per 20 minutes around the 
tower with n::d lights resulted from the attraction of the lights, added to the influence of 
the lights on orientation, leading to accumulations of individuals near the towers with 
solid red and !lashing red lights.n 

Contrary to the characterization in the Avatar Rep01i, thl' scientific evidence, including a 
study at two locations, indicates that white strobe lights on towers result in less bird at
traction than red (solid and flashing incandescent) lights and, by extension, lo\ver bird 
mortality, Indeed. the use of strobe lights has been recommended by a series of research
ers investigating this topic. V erheijen, who wrote the classic review on the attraction or 
animals to light, 79 concludes that, "Success has been achieved in the protection of noctur
nal migrant birds through interrupting the trapping stimulus situation by .. , replacing the 
stationary warning lights on tall obstacles by lights of strobe or flashing type. "80 Jones -:t 
aL similarly conclude that strobe lights with a complete break between flashes would re
duce bird mortality at tall strnctures. 81 

De \V. Taylor, Professor Erneritus of Biology at Central Florida University, reports dras
tic reduction of bird mortality when lighting of a tower in Orlando, Florida was changed 
from solid red and flashing red lights to white strobe lights (pcrs. comm,). The tower was 
the site of large bird kills, and Profossor Taylor and colleagues had collected more than 
10,000 birds over the years and reported these kills in the literature. 82 In 1974, the 
-· l ,000-foot guyed tower blew down, and was replaced \Vith a taller guyed tower with 
white strobe lights, Following the replacement, bird mortality was reduced drastically 
and no rnass kills (i.e., >I 00 birds) were ever again rep011ed at the site. 

78. See also Cirnber. R.R .. and W.W. Cochran. l 960. Evaluation of an aural record of nocturnal migration. 
WiL1on Bu!letin72:2S3·273. Avery, M., P.F. Springer, and J.F. CasseL 1976. The effects or a tall 
tower on nocturnal bird migration--· a po1iable ceilomclcr study. Auk 93 :281 ··29 l, 

79. Vcrl1(~iicn, F.J. 1958. The mechanisms of the trapping effoct of artificial light sources upou animals. 
Archi\';'s N.Jerland11i.1es de Zoologie \3: l·-l 07. 

80, Verhcijen, F.J. 1985. l'hotopollution: artificial light optic spatial control $ystcrns fail to cope with, ln
ciclents, ~ausations, remedies Experimental Biology 44: l·" 18. 

81. Jones, L and C.1v!. Francis, 2003, The effects of light characteristics on avian mortality at lighthousi:s. 
Jo11mal of'Avian Biology 34:328-·333. 

87 Tavlor, \V. K , and B.H. Anderson. 1973 Nocturnal migrants killed at a south central Florida TV tower, 
autumn 1969- l 971. Wilson Bulletin 85:42·.S l. Taylor, W.K., and B.H. Anderson. 1974. Nocturnal mi
grnnb killed at a south central Florida TV tower, autumn 1972. Florida Field Na1urnlis1 2:4043. 
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Two television towers near Awendaw, South Carolina had substantial bird kills during 
the 1980s when they bad red incandescent lighting. The towers were changed to white 
strobe lights in about 1990 and few dead birds have been found around them since.':' 

An average of 2,300 birds per year were killed over a I 0-ycar period at lighted smoke
stacks near Kingston, Ontario. After the lights were changed to white strobes. the bird 
kills cndcd. 8

·
1 

The observation that strobe-type lights (L-864 red strobes) do not attract night migrating 
birds has been made by those analyzing bird kills at wind turbines as well. 05 No com
parison of attraction of birds to red strobes versus white strobes on communications to\V

crs is available because solid red lights (L-810) arc ahvays on towers <1long with red 
strobe lights. f\fan;i researcher:; believe that it is unlikely that red or white strobes attract 
binl:; at night 

Reports such as those from Florida, South Carolina, and Ontario arc likely to be charac
terized as anecdotal and afforded less \Vcight than peer-reviewed studies. But to ignore 
the many accounts of bird kills being virtually eliminated by changing to \vhitc strobe 
lights would be scientifically unsound. Anecdotal observations are data. Although they 
may not be accompanied by precise quantification, precision is not necessary when ef
fects arc large. For example, the dataset for the Orlando tower described hy Dr. Taylor 
was wel 1 over I 00 birds per year before the change to strobe lighting, then \veil under 100 
birds per year following the change to strobe lighting. Even without knowing the exact 
number of years of observation before or after the change in light type, or the exact num
ber of birds beyond those classes (i.e., over I 00 birds/under l 00 birds per year), om: can 
conclude \vith a high degree of statistical certainty that the magnitude of mortality was 
significantly different. Absent another rational explanation for this difference (e.g., re
moval of guy wires, decrease in height, drastic change in weather), the only defensible 
scientiric conclusion is that the changed lighting scheme \Vas responsible for the differ
ence. Furthermore, this same observation has been made on multiple occasions at differ
ent locations. It is possible, logical, and scientific to draw conclusions frorn multiple 
observations of the same phenomenon, even if those observations arc not part of a pre
arranged scientific design. Multiple, consistent observations of the same response can be 
adequate to draw a statistically valid conclusion, so long as the effect size is sufficiently 
large. 

To disprove the conclusion that bird kills arc lower at strobe-lighted towers, large bird 
mortalitv events would have to have occurred at towers equipped with strobe lights with
out bcin ... g noticed or reported by anyone. The one reported instance of mass mortality at 

83. Dr. \V Post, Curator of Birds, The Charleston lvluscum, pcrs. comm. to G. Wincgrad. 
84. Broderick, B. i 995. Light w;ives: why be concerned about light pollulion'1 Royal Astronomical Societ1· 

o/Crnm!a !3tdletin 5(3):6. 
85. Sec Kcrlingcr. !'. 2004, Attraction of night migrating birds (() f AA and. other types of lights. Curry & 

Kc-rlini.l':r, LLC, Cape ~fay. New Jersey. 
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a strobe-lighted to\vcr was an "abnormality"86 confounded by the presence of other 
lighting at the site. 

The Avatar Report concludes that the existing research is insufficient to make recom
mendations about lighting at communications towers. This conclusion is not accurate 
after considering the weight of the evidence, including the details of the Gauthreaux and 
Belser study that were not available to Avatar Environmental. Every kmnvn instance of 
changing to strobe lights at towers has reduced bird mo1iality and this solution has been 
known and fl'.COmmcnded for 40 years. Reducing the attraction or birds to towers is a 
critical ractor in minimizing bird deaths at towcn;. Without attraction, birds may still en
counter and be killed in collisions with tO\vcrs that arc sited in migratory pathways, but 
the sum of the available scientific evidence indicates that mortality would be greatly re
duced by using only strobe lights :it towers. 

The evidence above supports the U.S. Fish and Wildlife Service tower siting guidelines, 
which provide: 

2. If collocation is not feasible alld a new tower or towers arc to be constructed, 
comm1mications service providers should be strongly encouraged to constrnct 
towers no more than 199 feet above ground level (AGL), using construction 
techniques \vhich do not require guy wires (e.g., use a lattice structure, mo
nopok. etc.). Such towers should be unlighted if Federal Aviation Admini
stration regulations pi~rmit .... 

5 If taller (> 199 feet AGL) towers requiring lights for aviation safety must be 
constructed. the rn inimum amount of pilot warning and obstruction avoidance 
lighting required by the fAA should be used. Unless otherwise required by the 
FAA, only white (preferable) or red strobe light.~ should be used at night, 
and these should be the minimum number, minimum intensity, and mini
mum number of flashes per minute (longest duration between flashes) al
lowable by the FAA. The use of solid red or pulsating red warning lights at 
night should be avoided. Current research indicates that solid or pulsating 
(beacon) red lights attract night-migrating birds at a much higher rate than 
white strobe lights. Red strobe lights have not yet been studied. 87 [Emphasis 
added.] 

The research and studies cited and discussed above supports the U.S. Fish and Wildlife 
Service Guidelines for keeping towers unlit or lit exclusively with white or red strobes to 
minimize avian mortality. The FAA apparently concurs and has recommended the use of 
white strobes. 

To reduce avian mortality, it is also important that accessory structures at towers, espe
cially shorter unlit towers, not have constant exterior lighting. Studies from bird kills at 

86. Woodlot Report, p. 22. 
87. Clark. J.R. 14 Si:ptcmbcr 2000. Service guidance on the siting, construction, operation and dccumrnis· 

sionint! of communirntions towers. \JS. Fish and \Vildlife Service, Washington, D.C 
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wind turbines reveal greater kills at turbines near lighted structurcs.88 Avoidance of 
lights on accessory structures for towers in natural areas would also reduce adverse ef
fects on other taxa. 89 

6. Topography Influences Bird :Mortality at Towers 

Topography is known to concentrate migrants in certain locations such as coastlines, 
mountain ridges, rivers, and hills. Considerable evidence of this effect has been gathered 
in Furop(\90 \Viih somc\vhat fewer studies in North America. A recent multi-modal re
search study in Nev.: Hampshire revealed the effect of the topography of the Appalachian 
!\fountains on migratory birds, including neotropical migrants traversing southeast over 
the chain toward wintering grounds in Central and South America. At two ridgclinc sites, 
the researchers observed ''exceptional numbers of migrants at 2 to 30 rn AGL [Above 
(irnund Lcvdl"91 They conclude, com>istcnt with the European studies, that it should 
not be assumed that birds migrate in a broad front across mountains. They continue: 

[This] is important for evaluation of structures such as wind-po\vcrcd electrical 
generators or communication towers on ridge lines. Although our s!Udies were 
not dc~igned to observe concentrations of migrants at topographical features, re
action of migrants to topography that we did observe suggested such concentra
tions during both favorable and unfavorable conditions. Concentrations could 
result either as birdi> moved along a corridor, such as a pass or ridge line, or they 
could result from birds moving up and over a ridge meeting migrants already at 
that altitude and thus producing large numbers of birds a few tt~ns of meters 
above the ridge summit. Our ceilometer observations of _large numbers of birds 
near crests of ridges are particularly relevant in that regurd.~2 

This study, which is plainly relevant but not cited in the Avatar Report, provides con
vincing peer-reviewed evidence that the placement of communications towers along 
ridgclincs is likely to result in increased bird mortality than placement elsewhere. It pro-

88. See' Ker linger, P. 2004. Attra<.:tion of night migrating birds to FAA and other types of lights. Curry & 
Kerlinger. LLC. Cape May, New Jersey. 

89. Longcorc. T .. and C. Rich. 2004. Ecological light pollution. Fro111ier.1· in Ecology and the Enviro11me111 
2 191 ]')8. 

90. \Villiams, T.C, J.1v1. Williams. P.G. Williams, and P. Stokstad. 2001. Bird migration through a mmm
ta1n pass studied with high resolution radar, ceilometers. and census. 1I11k 1J8.389 A0.1, citing Brud· 
crcr. El. J ')78 Effects of alpine top()graphy and winds on migrating birds. Pp. 252-·265 in K. Schmidt· 
Kocrng and W. Keeton (eds.), Animal migration, navigation, and homing. Springer-Verlag, Berlin. 
Bnickrcr. B. 1999. Three decades of tracking radar studiC's on bird migration in Europe and the Middle· 
East. Pp. l 07·· l 4 l in Y. Leshem, Y. Mandelik, and J. Shamoun-Barancs (eds.), Proc('edings inrerna
tionol semmar on birds and/light safety in the Middle Easr. Tel-Aviv, Israel. Brndcrcr, B .. and L 
.knni. J 988. Strategics of bird migration in the area of the Alps. Pp. 2J 50··216 I in H. Ouellet {ed.). 
,Jua XJX Congressus Jnremationalis Omiwlogici. National Museum of Natural· Science. Otlaw1i. On
tario. !'.astwood. E. 1967. Radar ornithology. Mdhuen, London. 

9L Williams, TC., J.tv!. Williams, P.G. Williams, and P. Stokstad. 2001. Bird migration through a moun
tain pa~s studied with high resolution radar, ceil.ometers, and census. Auk 118:389 403, p. 394. 

92. Williams, T.C .. J.iv1. \Villiams, P.<i. Williams, and P. Stokstad. 2001. Bird migration through a lllOllll· 

ta in pass studied with high resolution radar, ceilomctcrs, and cen~us. Auk l 18:389-AO.l, p. 401. 
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vidcs a rational explanation for why some short towers cause high bird mortality (e.g., a 
kill at a l 00-foot unlighted tower on a ridgclinc). Birds will be killed at a tower when
ever large numbers arc flying near it at the same elevation as the tower. This can occur 
because the tower is tall or because it is placed topographically \Vhcrc birds arc concen
trated close to the ground. ;\t ridgclinc locations, inclement \VCathcr is not required for 
concentrations of birds to be found at low elevation. Radar studies can be conducted 
prior to siting a tower in an area that might concentrate night migrants so that the tower 
can be located to avoid such sites. 

7. Data Quality Act 

The commnnications industry appears eager to use the Data Quality Act and its imple
mentation by the FCC as a way to discount the available information about bird mortality 
at communications tc)\vers. The National Association of Broadcasters et al. asserts, "As 
described in more detail in the attached Technical Comments, most reports, observations 
nnd studies on the supposed effects of communications towers on migratory birds have 
not been peer-reviewed and would not qualify as 'quality information' under the Corn
mission 'sown DQ!\ Information Quality Guidclines."93 In their commissioned report, 
Woodlot Alternatives writes: 

Most of the literature cited, particularly those involving observations and inci
dental reports, was found to be of limited scientific value. Referring to some as· 
pccts of the FCC's Data Quality guidelines (transparency and reproducibility), 
we used these criteria to assess the 27 peer-reviewed studies used in this review. 
In accordance \vith these guidelines, published papers \Vere required to 1) have a 
research protocol with a clearly described methods section; 2) maintain sufficient 
metrics for statistical analyses; 3) have clearly stated results; and 4) have repro
ducible results. The studies that appean~d to meet these criteria were published in 
peer-reviewed scientific journals. We found that 19 studies met the above criteria 
as discussed in the guidelines and 8 studies were doubtful in this regard (Table 
4). None of the 173 incidental reports of avian mortality met the FCC Data Qual
ity guidelines for transparency and reproducibility. 

The eagerness to characterize incidental reports of' bird mortality at particular towers as 
"of limited scientific value" misses the point. Incidental observations arc neither useless 
nor ideal for scientific inquiry. Their appropriateness for use depends upon the purpose 
to which they arc put. ,As tong as assumptions arc made explicit, incidental observations 
can be used to develop a description of reality using the scientific rncthod. 

While the communications industrv concentrates on the clements of "reproducibility" and 
''transpurcncy," it docs not discus's the need for analysis to be objective. In the FCC s 
implementing guidelines this means that if alternative explanations for patterns in data 
exist, they sho~ld be included in any discussion of results.94 Both the Woodlot Report 

93. CJTIA!NAB Comments, p. 28 (footnote omitted). 
'>4 The Information ()uality Guidelines (FCC 02-277) read, in pall: "Objectivity will be demonstrated by 

in-:luding in lhc 1nfom1ation dissemination product's methodology section or appendix a discussion of 
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and the Avatar Report fail to do this. Many of the conclusions presented above arc alter
native. and we believe more accurate, interpretations of the material presented in the 
Avatar Report. The Avatar Report avoids drawing obvious inferences from the available 
data to such a degree that it could be interpreted as lacking objectivity. For example, it 
claims that littk: research on bird mortalities at lO\vcrs has been compktcd in the past 

'!'\ f , d • · 1 1 j A 9(. twenty years, < esp1tc rnany n:cent stu 1es avai ao e to ,, vatar. 

8. Conclusion 

Our review of' the scientific literature, combined with our analysis condu<:tcd in the 
preparation of this report, and the unpublished and in-press research described above, 
leads us to the conclusion that sufficient reliable infonnation is available to implement 
communications tower guidelines that would reduce existing and future significant ad
verse impacts on bird populations. Many research needs arc apparent ..... evaluating the 
attractiveness of strobe-type flashing red lights without the confounding effect of' solid 
red lights and testing the hypothesis that red light disorients birds while in flight by dis
rupting their magnetic compass arc only two. We conclude, however, that the U.S. Fish 
and Wildlife Service tO\vcr siting guidelines have a strong scientific basis, and th1::ir ap
plicability has been demonstrated by research available at the time they \Vere issued in 
2000, or completed since then. 

In view of' the significant adverse effects on bird populations if nothing is done, an adap
tive management approach would be advisablc.'17 Adaptive management allows for a 
management action to be taken, such as requiring only strobe-type lights on ncv.• towers, 
'vhilc continuing to increase scientific knowledge by studying the effects of such actions 
(e.g .. monitoring and comparing bird mortality at towers with all white strobe lights, all 
red strobe lights, and mixed solid red and red strobe lights on tO\vers). Future recom
mendations can be modified to incorporate the findings of such studies. Many alternative 

other scientifically. flnancia!ly, or statistically responsible and reliable alternative views and pcrspec· 
tives, if these alternative views or perspectives are not already noted in other sections of the informa· 
lion dissemination product" 

95. Avatar Report, p. 3-l. 
96. l'vforris, S.R., A.R. Clark, L.H. Bhatti, and lL Glasgow. 2003. Television tower mortality of migrant 

birds in wcstcm Ne'.v York and Youngstown, Ohio. Northeastern Naturalis1 10:67-·76. Nehring, J., and 
S. Biwn~. 1999. A study of bird mortality at Nashville'$ WStv1Y tdevisiuu tower. tdigrw11 70: I ··S. 
Kemper. C.A. 1996. A study of bird mortality at a central Wisconsin TY tower from 1957-1995. f'us
se1wcr Pigeon 58:219 235. Crawford, R.L, and R.T. Enirstrom. :WO!. Characteristics of avian mortal
ity ·~ta north Florida television tower: a 29-year study .. Jo11rna/ of Field Orniihologv 72:380 388 
Kruse, K. l 996 A study of the dfccts of tran8mission towers on migrating birds. :-.·LS. th..:sis (Envi
ronmental Seiem:e and Policy), University or Wisconsin, Green Bay. Ball, L.G .. K. Zyskowski, and G. 
E~calona-Segura. 1995. Recent bird m<>rtality at a Topeka television lo\ver. Kansas Ornitholog1col 
8111/etin 4(i(4i:33 36 Larkin, R.P., and ILi\. Frnsc. 1988. Circular paths of birds flying near a broad
casting tower in cloud. Journal of Comparative l'sychology 102:90--93. 

97. llol lir;~. CS. t 978. Adaptin: environmental assessment and management. John Wiley & Suns. New 
Ynrk. \\':illcn;, CJ. 1986. Adapt ire management of renewable resources, MacMillan Press, New York. 
Haney. A, and R.L. Power. 1996. Adaptive management for sound ecosystem nwnagcment. Environ· 

menro! Afanai;emem 20:879--886. 
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mitigation strategics could be investigated and eventually adopted under an adaptive 
management approach (c.g, different lighting colors, different flash rates), but progress in 
reducing current adverse impacts and minimizing future impacts from communications 
towers requires innnediatc action based on the substantial existing research. 
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10. Appendix: Data Used in Analysis of Tower Height 

To allow transparency and reproducibility of the analysis of tower height presented in 
Section 3. the dataset is provided here. These data were obtained from, and full citations 
arc round in, the Woodlot Report and a report from the National Wind Coordinating 
Committee% 

Ta hie 4. Studies of birds killed at towers providing estimates of mean annual mor
tality. 

Soune 

C. Nicholson, pcrs. comm. 91 

Scds an<l Bohlen 1977 
Young ct al. 1994 
Young d al. l 994 
Bierly l 968, 1969, J 972, Remy 
l 974, 1975, Cooky 1977 
Morris d al. 2003 
Sects and Bohlen 1977 
Kemper 1996 
Crawford and Engstrom 2001 
Sects and Bohlen 1977 
J\.lorris ct al. 2003 
Sects and Boh !cu l 977 
I'vforris ct al. 2003 
Young ct al. I 994 
Morris et al. 2003 
Young ct al. 1994 
Carter an<l Parnell 1976 
Avery et al 1976 
Young ct aL 1994 
Strnad 1975 
Sects and Bohlen 1977 
Nehring and Bivens 1999 
Sects and Bohlen J 977 
Taylor and Anckrson 1973 
Sects and Bohlen l 977 
Carter and Parnell 1976 

State 

TN 
IL 
KS 
KS 
AL 

NY 
IL 
WI 
FL 
lL 
NY 
IL 
NY 
KS 
OH 
KS 
NC 
ND 
KS 
MN 
IL 
TN 
IL 
FL 
IL 
NC 

TO\YCJ' 

Height 
(feet) 

197 
605 
653 
700 
825 

961 
981 

1,000 
l,010 
1,047 
1,059 
1,063 
1,076 
1,079 
I ,084 
l ,154 
J,188 
1,197 
1,253 
1,314 
1,338 
1,364 
1,458 
1,481 
1,587 
1,994 

Duration of Mean/Estimated 
Study Annual 
(years) Mortality 

3 R '-

l ,~206 

0.5 ··-1,272 
0.5 ···l,080 

4 8'' L 

30 267 
0.5 ~130 

38 3,200 
24 ··1,370 

0.5 ~1.176 

30 35 
0.5 -969 
30 370 

0.5 ~912 

19 227 
0.5 --672 

2 767 
3 1,075 

0.5 ~408 

5 701 
0.5 -··942 
38 523 

0.5 -1,680 
3 2,594 

0.5 ---326 
2 767 

98. Erickson, \V.P., G.D. Johnson, 1vl.D. Strickland, D.P. Young, Jr., K.J. Scrnka, and R.E. Good. 200 I. 
Avia!l collisions with 1i·ind turbines: a .rnmmary of existing siudies and comparisons to other sources o( 
aviun co/hsio11 111ortci!it}' in the United States. National \Vind Coordinating Com111it1ec (NWCC ! R•> 
source l)ocu111cnt. 

99. C.P. NK!wlson, Ph.D., Tennessee Valley Authority, pers. comm. to Ci. Wincgrad, l\1arcil 2(1, 2004. 
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Tahlt> 5. Results of logistic regression of annual mortality class by tower height. 

Whole i\fodel Test 
l\fodcl 
Difference 
Full 
R1:·duccd 

RSquan: ( U) 

-LogLikelihood 
3.723222 

l 0.322085 
14.045308 

Observations (or Sum Wgts) 

Converged by Gradient 

Parameter Estimates 
Term Estimate 
Intercept -3. 7233453 
Tower Height Cl.00489571 
For log odds of over 250iundcr 250 

0.265 l 
26 

DF 
l 

Std Error 
2.3306353 
0.0023436 

ChiSquarc 
7.446445 

ChiSquarc 
2.55 
4.36 

Prob>ChiSq 
0.0064 

Prob>ChiSq 
0.1101 
0.0367 

Table 6. Results of logistic regression of annual mortality class by tower height 
omitting the only short, unlit tower. 

Whole i\fotkl Test 
l\lodel -LogLikclihood 
Difference: 2.257167 
Full I 0.252893 
Reduced 12.510061 

!<.Square ( U) 
Ohscrvations (or Sum Wgts) 

Converged by Gradient 

Parameter Estimates 
Tenn Estimate 
Intercept -3.4047111 
Tower Height 0.00458966 

DF ChiSc1uare Prob>ChiSq 

0.1804 
25 

I 4.514335 0.0336 

Std Error ChiSqunrc Prob>ChiSq 
2.5411879 1.80 0.1803 
0.0025254 3.30 0.0692 

For log odds of over 250/under 250 
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Note: This is a manuscript, currently in press, of a speech presented by Al Manville at the Avian 
Interactions Workshop held December 2, 1999, in Charleston, SC, and sponsored by the Electric Power 
Research Institute. The paper provides a detailed overview of the communication tower/bird strike 
problem. The nrnnuscript is being published in the Proceedings of the Avian Interactions Workshop. For 
purposes of copyright protection, should the document be cited, please use the following reference: 

Manville, A. M. II. 2000. The ABCs of avoiding bird collisions at communication towers: the next 
steps. Proceedings of the!\ vian Interactions Workshop, December 2, l 999, Charleslon, SC. Electric 
Power Research Institute (in press). 

THE ABCs OF A VOIDING BIRD COLLlSlONS AT C:OMMUNlCAT!ON TOWERS: THE NEXT 
STEPS. 

ALBERT iv1. MANVILLE, II, Ph.D. Wildlife Biologist, Division of Migratory Bird Management, U.S. 
Fish and \Vildlifo Service, 440 l N. Fairfax Dr., Suite 634, Arlington, VA 22203, US/\ .. Phone: 703/358-
1714; e-mail: Albcrt_lv1anville@),f\vs.gov 

Abstract: Published accounts of avian collisions with tall, lit structures date back in North America to at 
lea.st 1880. Long-tenn studies of the impacts of communication towers on birds are more recent, the first 
having begun in 1955. This paper will review the known and suspected causes of bird collisions with 
communication towers (e.g., lighting color, light duration, and electromagnetic radiation), assess gaps in 
our information base, discuss \vhat is being done to fill those gaps, and review the role of the U.S. Fish 
and \Vildlife Service (FWS or Service) in dealing with this important problem. This paper will also 
review avian vulnerability to collisions with tall structures, currently affecting 1warly 350 species of 
neotropical migratory songbirds that breed in North America in the spring and summer and migrate to 
the southern Umted States, the Caribbean, or Latin America during the fa11 and winter. These species 
generally migrate at night and appear to be most susceptible to collisions with lit towers when foggy, 
misty, low-cloud-ceiling cond1tions occur during their spring and fall migrations. Thrushes, Vireos. and 
Warblers are the species that seem the most vulnerable. Lit towers, those exceeding 199 feet (61 m) 
above the ground, currently number about 46,000 in the United States (not including lit "poles"), with 
the total number of towers registered in the Federal Communications Commission database listed at 
some 75,000. Also included in this paper are prelirninaiy voluntary recommendations designed to help 
.minimize bird collisions with tmvers, as well as a review of activities that prompted recent FWS action 
in dealing with this issue. This paper will further review two partnerships with the electric utility and 
electric wind generation industries -- the Avian Power Line Interaction Committee and the National 
Wind Coordinating Committee's Avian Subcommittee, respectively -- as possible models for a future 
partnership with the communication industry (i. c., radio, television, cellular, and microwave). 

Key words: Avian mortality, bird watching, bird strikes, collisions, communication tmvers, guy wires, 
habitat management, lights, mitigation, neotropical migratory songbirds, night migrations, radio 
frequency waves, partnerships, tower siting. 

lNTRODlJCTlON 

Published accounts of birds striking tall, lit structures such as lighthouses -- although often anecdotal --

----·· http: //ww\v. f ws. gov/migratorybirds/issues/towers/abcs. html 
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have appeared in the scientific literature since at least l 880 (Crawford and Engstrom l 999 ). The earliest 
knmvn published rcpon of a bird-tower kill in the United States took place in September l 948 at a 450-
foot ( 137-m) radio tower in Baltimore, Maryland, although no details about the incident were made 
available (Aronoff 1949). The first long-term study of the impact of a television tower on birds was 
begun in 1955 by the Tall Timbers Research Station in n01ihem Florida. With the ground conditions and 
the number of scavengers controlled as much as possible, daily searches for dead birds were made under 
this tower. Kills were plotted on maps, weather records \Vere maint<lined, and dead birds were spcciated. 
After the first 25 years, 42,384 birds representing 189 species were tallied (Cra,vford and Engstrom 
1999). The longest study yet conducted wns by physician Charles Kemper over a 38-ycar period, 
beginning in 1957 {Kemper 1964, 1996). He collected 12 l ,560 birds representing 123 species. On one 
night in 1963, he collected and speciated over 12,000 birds, the largest single-night kill yet documented, 
not accounting for the almost certain scavenging by wild and domestic predators such as crows (Corvus 
hrachyrhynchos), owls (Strigidae), foxes (Vulpes \'Ufpes), dogs (Canis.familiaris), cats (Felis 
domestic11s), and others then present Other studies also have been conducted on the efft'.Cts of tall lowers 
on nocturnal bird migrations, most notably by Avery et al. (1976) at a U.S. Coast Guard Omega 
Navigation Station in North Dakota using a po1iable ceilomcter. 

Jn fact since the 1970s there has been much information published about bird strikes with 
communication towers. /\good deal of this infonnation has been maintained by Division of Migratory 
Bird Management (Dt\1Blv1) web sites at http://\vww.fws.gov/ r9mbmo/homepg.html and 
http:/lm igratoryb irds. fws. gov/ issues/tov .. ·ers/ agenda.html. 

Unfortunately, most of the research that has been done regarding bird strikes \Vi th these structures only 
reviews carcass counts and species variability, not the presumed or suspected causes of bird collisions. 
Research into this arena is sorely lacking. Published accounts do, ho\vcver, answer one question. Birds 
vulnerable to communication towers comprise some 350 species of so-called neotropical migratrny 
songbirds. Of these, Thrnshes (Muscicapidae), Vireos (Vireonidae), and Warblers (Parulidae) arc the 
species that seem the most vulnerable. These migratory songbirds arc species that breed in North 
America in the spring and summer and migrate to the southern United States, the Caribbean, or Lalin 
America during the fall and winter. These species also generally migrate at night and appear to be most 
susceptible to collisions with lit towers on foggy, misty, low-cloud-ceiling nights during their 
migrations. Lights seem to be key. 

Federal Trust Responsibility 

Migratory birds are a trust resource for the U.S. Fish and Wildlife Service. The Service is currently 
responsible for the conservation and management of 836 species of migratory birds protected by the 
Migratory Bird Treaty Act (MBTA) of 1918, as amended (16 U.S.C. Sections 703 and 712; Sections 
704-712 authorizing the Secretary oflnterior to issue implementing regulations). Of these, 778 arc 
categorized as so-called nongame species (e.g., the Eastern Bluebird [Sialia sialis]), while 58 species arc 
legally hunted as game (e.g., the Wood Duck [A1:X sponsa]). The Service is currently faced with a 
dichotomous challenge: while the populations of some species are doing very \Vell -- some too well 
(e.g. the mid-continent lesser Snow Goose [Anser caerulescens caerulescens], the urban Canada Goose 
[Branra canadensis], the Brown-headed Cowbird [Molothrus ater], and the Double-crested Connorant 
[Pha!acrocorax rmritus]) -- many other species are not (Schmidt and Petit 1998). We currently arc 
seeing the continuing declines of over 200 species. Of these, 90 are listed under the Federal Endangered 
Species Act (ESA) of 1973, as amended (16 U.S.C. 1531 et seq.): 75 species are listed as Endangered, 
such as the Vv'hooping Crane (Grus arnericana); while 15 species are listed as Threatened, such as the 
San Clemente Sage Sparrow (Amphispiza helli clementeae). Another l 24 are on the Service's list or 
N ongame Species of 1\fanagement Concern (e.g., Cerulean Warbler [ Dendroica cerulea ]; Trapp 1995). 
These include birds whose populations are declining, some precipitously. If trends are not reversed, the 

http://ww\v.t\vs.gov/migratorybirds/issues/towers/ahcs.html 8/1/2007 
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next likely step is listing under ESA -- a train wreck we would prefer to avoid. Add to the k1wwn 
declines our lack of population data on many of the bird species. Fully one-third of the 836 species 
(some 279) have essentially no population data. 

Before attempting to assess the impacts of communication towers (including-· but not necessarily 
limited to -- radio, television, cellular, microwave, paging, messaging, open video, public safety, 
wireless data, government dispatch, and emergency broadcast) on birds, first look at the other non-tower 
factors that kill birds. Mortality occurs from collisions with wind generators, electric transmission and 
distribution lines, glass windows, aircraft, and automobiles; electrocutions; oil and contaminant spills; 
pesticide poisonings: predation by cats; introductions of exotic species; habitat loss and/or degradation; 
and other causes. Although their estimates are conservative to ve1y conservative, some of these impacts 
illustrate the relative magnitude of these threats to avian survivorship. For example, building window 
collisions are estimated to take from 97 to 970 million birds per year, or from 1 to l 0 birds per building 
annually in North America (Klem J 989, 1990; O'Connell 1998). In one study, pesticide ingestion was 
estimated to kill 65 million birds per year (Pimentel et al. 1992). Kill figures alone from birds retrieved 
from Alaska's E~'CHm Valdez oil spill were huge. As of September 1989, over 36,4 70 dead birds were 
retrieved for evidence by the FWS, representing 90 different species (Manville J 991 ). Estimates for oil
caused avian mo11ality from the Exxon spill ranged from 350,000-500,000. Another source of bird 
mortality is free-ranging domestic cats. Nationwide, these folids arc estimated to kill hundreds of 
millions of birds - an astounding impact. In one four-year study in Wisconsin alone, domestic cats were 
estimated to ki !I roughly :19 rnillion birds each year (range 8-217 million) in just the rural areas of that 
State (Coleman et al. l 997). 

A.dd to this the growing impacts of communication towers whose construction is occurring at an 
exponential rate -- consc1-vatively estimated at 4-5 million birds killed per year due to collisions with 
communication towers (Iv1anvi!le 1999) -- and the cumulative impacts of all these mortality factors is of 
grave concern. While, for example, it may be difficult to seriously reduce window strike and automobile 
mo1ialitics, many feel we can take substantive steps to reverse trends in bird-tower collisions. lt is 
incumbent upon us to do whatever possible to reverse these trends. 

Birds are big business in North America. In 1996, for example, some 63 million Americans 16 years old 
and older enjoyed activities such as feeding, photographing, and watching birds. These wildlife watchers 
spent an estimated $28.9 billion pursing these activities (USFWS 1997; Fenwick 1997). \Vith perhaps 
the exception of gardening, birdwatching has become America's fastest growing hobby, increasing 
150%i over the past decade. More Americans reportedly go on vacations to watch birds today than to 
play golf. In the 1994-95 National Recreation Survey, for example, birdwatching had increased 155% 
over the previous decade compared to a 29% increase for golf (Stangel and Fenwick 1997). 

From a utilitarian standpoint, birds pollinate flowers and remove insect pests from many impclliant 
commercial food crop and forest species, making possible a multi-billion-dollar industry extremely 
dependent upon birds for its success. One pair of Warblers, for example, will remove the defoliating 
caterpillars from more than 1 million leaves within the 2-3 week period that they arc feeding their 
nestlings. In the Pacific Northwest, 24 species of neotropical songbirds feed on the western spruce 
budworn1 ( Choristoneura occidentalis) and the Douglas fir tussock moth (Orgyia pse11dotsugara), two 
of the most destmctivc defoliating insects found in the region. Birds remove countless weed seeds -
including exotic species -- that compete for food crop and forest production. Birds also distribute seeds 
of impo11ant forest tree and shrub species whose survival would not exist \vithout bird seed dispersal. 
The global reduction of pollinators -- including birds -- raises alarm. Fully two-thirds of our flowering 
plants arc pollinated by birds, insects, and bats, producing a global economic benefit estimated at$ l 17 
billion per year (Smithsonian Migratory Bird Center 1994; Ornithological Council 1997). In short, birds 
are extremely important to us all. 
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DISCUSSION 

Fish and JVi/dl{fe Service bn>olvement 

The Service has played other and more historic roles than those dealing with bird strikes in the siting 
and placement of communication towers. Through the Service's Division of Habitat Conservation, 
Fisheries and Habitat Conservation, and our Ecological Service field offices, we review siting requests 
and potential problems created by tmvers as mandated by the National Environmental Policy Act of 
1969, as amended (42 U.S.C. 4321 et seq.), and Section 7 of the ESA. It was only more recently that 
DMBM became actively involved in the tower-collision issue. On January 22, 1998, a large kill of an 
estimated 5,000-10,000 Lapland Longspurs (Calcarius lapponicus) -- a migratory songbird-- occurred 
at and in the vicinity of three communication towers and a natural gas pumping facility in \Vestern 
Kansas on a snowy, foggy night. Almost immediately, the issue was brought to DMBM's attention by 
various representatives of the environmental community, most notably the National Audubon Society, 
the American Bird Conservancy (ABC), and the Ornithological Council (OC). In April 1998, I was 
asked on behalfof DMBM to brief the Policy Council of ABC on, among other things, bird mortality 
from communication tower strikes. At the time, a partial but certainly not complete list of reviewed and 
abstracted literature \vas provided to the Council. FolJO\ving this briefing, informal discussions 
continued between representatives of the Federal Communications Commission (FCC), the Service's 
Division of Habitat Conservation, and DMBM. 

On November 17 .. 1998, representatives of the Service's regional, field, and \Vashington, DC, offices 
met in Panama City, Florida, to discuss, "Migratory Bird Conservation and Communication Towers: 
Avoiding and Minimizing Conflicts." That document was subsequently made available to the public 
(Lang 1999). Jn December 1998, I and another FWS staff member m<:t with representatives of the 
environmental dispute resolution group, RESOLVE, to discuss the need for a facilitated meeting with 
stakeholders to review and discuss research needs and gaps, put concems over bird kills on the table, 
and begin a dialogue with the various players. That facilitated meeting, attended by 42 stakeholders, 
took place on June 29, 1999, at RESOLVE in Washington, DC. Those agencies represented included the 
FCC, the Federal Aviation Administration (FAA), the Federal Highway Administration, the U.S. 
Department of Agriculture's National Wildlife Research Center, the Service, and the Wisconsin 
Depa1tment of Natural Resources. Those from the research community included the Illinois Natural 
HistOI)' Survey, the Buffalo Museum of Science, Geo-Marine, the State University of New York at 
Genesco, Cornell University, Clemson University, and Curry & Kerlinger. Industry representatives 
included the Cellular Telecommunications Industry Association, Environmental Resources 
Management, Motorola, the Personal Communications Industry Association, SBC Wireless, and 
Soutll\vestern Bell \Vireless. Environmentalists were represented by ABC, the National Audubon 
Society, the OC, and the Piedmont Environmental Council. The most substantive result of the meeting 
was th~ creation of the Communication Tower Working Group with 15 individuals agreeing to 
participate. The Working Group's purpose is to develop and implement a research protocol that \vill 
determine what about towers kills birds. DMBM was asked to chair the \Vorking Group. 

On August 11, l 999, the very first public workshop on ''Avian Mortality at Communication Towers" 

was held at Cornell University in conjunction with the l I 7th meeting of the American Ornithologists' 
Union. The workshop was co-sponsored by the Service, ABC, and the OC. Bill Evans, an independent 
ornithological researcher from Ithaca, New York, and l - representing the Service - co-chaired the 
meeting which included presentations by 17 speakers, and a discussion on research and funding needs, 
information gaps, and next steps by a panel of 23 experts. Complete transcripts of the meeting are 
available on <http://migratorybirds.fws.gov/issues/towers/agenda.html> and on <www.towerkill.com>. 
Much information, some of which has previously been summarized in this paper, was presented in the 
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workshop. The representative from the FAA, for example, pointed out that all towers more than l 99 feet 
(6 l m) above ground level (AGL) must contain a pilot warning light(s). Based on the .July 2000 FCC 
Antenna Structure Regist1y database, there were some 46,000 lit towers more than 199 fret AGL (not 
including towers classified as "poles") in the United States. Approximately 75,000 towers (including 
some 23,000 which are not lighted) arc now listed in the FCC's database. Some groups have argued that 
the database understates the true number oflit towers, suggesting that upwards of 80,000 towers are 
currently lighted. \Vhatever the co!Tect figure, we do know that tO\ver siting and construction have 
increased exponentially within at least the last 3 years and that gro\vth continues at 6-80,{, per year. 

Known and Suspected Problems 

What is it specifically about towers that seems to attract birds? Lighting, again, is critical. As bird 
attractants, lights on tall structures have been cited in the literature \veil back into tbe early 1900s and 
before l Crawf(Jrd and Engstrom 1999). Cochran and Graber (1958) \Vere among the first to document 
lighting impacts on birds. They noted that \Vhcn tower lights were turned of!~ the number of migrant 
flight calls decreasi:d significantly, but within minutes after the tower was relighted, flight calls 
"increased dramatically." lnclemcnt weather conditions arc usually necessary, as reported by Laskey 
Cl 954), and mass bird kills seem to be related to either white or red lighting as rep011cd by Avery et al. 
( 1976 ). Large bird kills, however, do not always occur during inclement weather, as evidenced by a kill 
of sorne 450 songbirds (30 species involved, most notably 145 Yello\v-rumpe<l Warblers [Dendroica 
coronaw], I J 4 Orange-crowned Warblers [ Vermivora celata ], and 37 Nashville Warblers [ V. 
n~ficapi!la] at a red blinking television tower near Topeka, Kansas, in early October 1999. The skies 
were clear until approximately 3:00 am the night of the tower kill (Stephanie Jones, F\VS, 1999 pers. 
comm.). 110\v many birds died during the clear weather conditions before 3 :00 am is unknown. 

The retina of the bird's eye is far more sensitive to the red and infrared spectra than is the human eye. 
Color perception in birds is far more complex than in humans, as birds eyes contain 4-6 types of cones 
(color receptors) while human eyes contain only 3 types. Light can affect birds' behavior both visually 
and magnetically. All bird species thus far examined have been shown to have a narTowly tuned receptor 
in the red region of the electromagnetic spectrum (Beason 1999). Although research in this area is 
lacking, birds may he attracted to red lights or become disoriented by having red lights disrupt their 
magnetic compasses. Color (ie .. white, white with ultraviolet, and specific colors such as red) and flash 
duration (i.e., strobed, slow flash, or steady) are two aspects of lighting that can change its attraction for 
birds (Beason 1999). A few reports indicate that white strobe lights, whose ultraviolet content is 
unknown, are less attractive to birds than steady or flashing red lights (Gauthreaux and Belser 1999). 

Is the bird's navigation system disn1ptcd by the red lighting or is the bird's ability to monitor the 
geomagnetic field disrupted by the radio frequency signal itself? Long wavelength illumination, such as 
that i11 the red-orange spectrum, has been shown to interfere with the avian magnetic compass (Beason 
1999). However, cuITent thirtking seems to indicate that light flash duration, rather than color, is far 
more critical. The longer the "otf' phase between the blink or flash phases of the light pulses, the less 
likely birds arc to be attracted to the lighting (Michael Avery, USDA, 1999 pers. comm.). For example, 
solid or blinking red lights seem to attract birds on foggy, misty nights far more often than do white 
strobes, which may flash once every 2-3 seconds (3 sccon<ls currently the maximum allowable "off' 
duration). Again, the "off" phase of the light seems critical, the longer that phase the less likely the 
attraction during foggy, misty, rainy, overcast, low-cloud-ceiling nights. While some preliminary 
research by Michael Avery, Robeit Beason, and Sidney Gauthreaux suppo11s this hypothesis, it \viii 
need further testing in a more systematic and statistically significant way. 

While A very el al. ( 1976) reported no noticeable effect of a Coast Guard navigation tower's signal on 
birds, they concluded that the tower's possible signal effect on birds could not be completely dismissed. 
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Beason ( J 999) indicated that most radio frequency (RF) signals have no effect on avian orientation, with 
the exception of tracking radars. Pulsed microwave signals resulted in changes in the rate of spontaneous 
activit:v of neurons in the avian brain. Whether these changes resulted in behavioral effects (e.g., 
disorientation) is unknown (Scmm and Beason, unpublished data in Beason 1999). While some have 
suggested the need for f\.1rther RF research on birds, the literature does not support this suggestion 
(13rudercr and Boldt 1994: Bruderer et al. 1999). 

The taller the tower, the more likely it will kill birds. As tower height increases, so often docs the 
number of guyed, supporting wires. Guy wires are critical in their effects on birds. The greater the 
number of guys (which oHcn are tiered in bands of 3-4 wires per level), the more risk of bird strikes. 
Herc's how the problem seems to arise. On nights of inclement and overcast \Vcathcr when songbirds are 
active in broad-front migrations, lights seem to draw birds into the towers. This has been reported by 
many observers (l".g., Avery et al. 1976) when celestial cues arc not available to birds !lying below the 
cloud ceiling. Perhaps the birds mistake the ligbt(s) for stars or the sun. Graber ( 1968) reported that 
birds entering an illuminated area on cloudy nights were reluctant to leave the lit area, just as birds in a 
lighted room \vill not fly out an open \vindow into the darkness. Approaching the edge of the illuminated 
area, inigrants are hesitant to fly into the darkness beyond the tower, and instead fly back toward the 
tower (Avery et al. 1976). Once attracted to the lights, they fly around the tower in a "tornado" of birds, 
striking the guy \Vires directly in the path of flight, the tower, themselves, or the ground, and often die. 

A \Vorst-casc tower scenario might look like the following. The structure in question would be a 1,000-
plus-foot (304-plus-m), multiple-guyed, multiple solid-lighted lower situated next to a wetland, within a 
known songbird migration corridor, with the presence of several Federally listed endangered songbirds 
documented in and around the area, in a location with a history of fog, especially during the spring and 
fall. This scenario, unfortunately, is by no means impossible. The Telecommunications Act of l 996 
(Public Law l 04-104), in fact, mandates that all television stations be digitized by no later than 2003. By 
some estimates, this mandate could result in the addition of 1,000 new, l ,OOO-plus-f<.1ot "mega-towers" 
a<.:ross the landscape in the United States. However, the M BTA of 1918, as amended -- our "marching 
orders" for DMBM -- is a strict liability law. The Act docs not allow the killing or taking of migratory 
birds, except by permit, and the Service does not issue incidental take permits. Thus, the incidental 
killing or even one bird is legally considered a taking under MBTA and is technically a violation of the 
law. Concerning their mandates, the Telecommunications Act and MBTA may, thus, be directly at odds. 
Taking these issues into consideration, the Service recommends that communication companies do 
whatever they can to prevent needless bird death;;. 

Interim Guidelines 

While the Service recognizes that research into the actual causes of bird collisions with communication 
to\vcrs is scant. some preliminary but promising findings -- previously mentioned -- provide insight into 
ways of minimizing or even avoiding bird collisions with towers. In an em_)Ji to provide significant 
protection for migratory birds, and until research efforts uncover significant new mitigation measures, 
the Service has been suggesting to industry voluntary interim guidance in the siting and placement of 
towers. While these recommendations arc discretionary and non-binding to both Service personnel and 
to the public, they have been approved by the Director. Here is what the Service suggests. For 
companies planning to site, construct, and operate new towers, we encourage the following: 

l. Any license applicant proposing to site a new communication tower is strongly encouraged to 
collocate the proposed communication equipment on an existing communication tower or related 
existing structure (e.g., a church steeple, bi1lboard mount, \Vater tower, electric transmission tower, 
monopole, or building) With Crown Castle International, for example, 9 tenants 011 average collocate on 
towers they own around Pittsburgh, Pennsylvania; and as many as 120 tenants can collocate on a tower 
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(Powers 2000). 

2. If collocation is not practical, license applicants arc strongly encouraged to construct towers less than 
200 feet (61 m) AGL, using eonstrnction techniques that do not require guy wires (e.g., lattice or 
monopole structures). Such towers do not require lighting under FAA regulations unless located \Vithin 
3.8 miles (6.1 km) ofaiqJOrts and near major travel corridors, and so should not be lighted unless 
required. If at all possible, new towers should be located within existing "antenna farms," preferably in 
areas not used by migratory birds or species Federally or state-listed as endangered or threatened, or 
listed as Nongamc Species of Management Concern (Trapp 1995). Avoid siting towers in or near 
wetlands, near other known bird concentration areas (e.g., National Wildlife R.efuges), or in habitat of 
threatened or endangered species known to be impacted by towers. Local meteorological conditions 
should be reviewed, and areas with an especially high incidence of fog, mist, and low cloud ceilings 
should be avoided, especially during spring and fall migrations. 

3. If taller towers (more than 199 fret (61 m) AGL) requiring lighting to warn pilots must be 
constructed, the minimum amount of warning and obstruction lighting required by the FAA should be 
used. \Vhere permissible by FAA and local zoning regulations, only white strobe lights should be used 
at night. These should be up-shielded to minimize disruption to local residents, and should be the 
minimum number, \vith minimum intensity and number of flashes per minute (i.e., the longest duration 
between flashes, currently three seconds) allowed by the FAA. The use of solid red or pulsating red 
warning lights should be avoided at night. Constrnction techniques which do not require the use of guy 
wires should be employed whenever possible. 

4. Guyed towers constructed in knmvn raptor or waterbird concentration areas should use daytime visual 
markers (e.g., bird diverter devices) on the guy wires to prevent collisions by these diurnally active 
species. Suggested bird avoidance guidelines are available from the electric utility industry (APLlC 
1994, 1996), and research and experimental design recommendations arc available from the wind 
generation industry (NREL J 995, Anderson et al. 1999). 

5. Towers should be constructed in a way that limits or minimizes habitat loss within the tower 
"footprint." Road access and fencing should be minimized to reduce or prevent habitat fragmentation 
and disturbance, and to reduce above-ground obstacles that might impact birds in flight. A larger tower 
footprint, hO\vever, is preferable to construction of a guy-supported tower. 

6. If significant populations of breeding birds are known to occur within the proposed tower footprint, 
construction should be limited to those months when birds are not nesting (i.e., times other than spring 
and summer). 

7. New towers should be designed structurally and electrically to accommodate the applicant's antenna 
(s). and comparable antennas for at least two additional users, to reduce the number of future towers -
unless this design \Vould require the addition of lights or guy wires to an otherwise unlighted and/or 
unguyed tower. 

8. Security lighting for on-ground facilities and equipment should be down-shielded to keep light within 
the boundaries of the site and minimize its potential attraction for birds. 

9. If a tower is constructed or proposed for construction, FWS personnel and/or researchers from the 
Communication Tower Working Group or their designees should be allowed access to the site after 
construction is complete to conduct both large (e.g., crane [Gruidac], swan, and goose [Anatidac]) and 
small dead-bird searches; to place net catchments below the tower but above the ground: to position 
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radar, Global Positioning System, infrared, thermal imagery, and acoustical monitoring equipment as 
necessary to assess and verify bird migrations and habitat use; and to gain information on the impacts of 
various tmvcr sizes. configurations. and lighting regimes. 

I 0. lf constructing multiple towers, providers should consider the cumulative impacts of all of those 
towers on migratory birds, including impacts on birds listed as threatened and endangered and nongamc 
species of management concern. The impacts of each individual tov,·er should also be considered. 

11. If significant numbers of breeding, feeding, or roosting birds are known to habitually use a proposed 
tower construction site, relocation to an alternate site is recommended. If this is not an option, seasonal 
restrictions on construction may be advisable in order to avoid disturbance during p<.:riods of high bird 
activity. 

12. Towers no longer in use or determined to be obsolete should be removed within 12 months of the 
cessation of use . 

. Next Steps 

The Communication To\ver Working Group (CTWG) was created at the June 29, 1999, meeting of 
RESC)L\!E, then consisting of 15 members. The task of the Working Group is to develop and implement 
a nationwide research protocol intended to determine what causes birds to collide with towers, and what 
can be done to avoid these collisions. The Working Group held its first meeting on November 2, 1999, 
with representatives from 7 Federal and 2 state agencies, 9 research organizations and universities, 8 
industry representatives, and 6 non-governmental organizations (NGOs). The meeting was chaired by 
Dlv1B!vl (A. 1\fonville). Subcommittees were created to deal with research, funding and partnerships, and 
legal issues, All three subcommittees have met and subcommittee chairs reported back to the full 
\Vorking Group on .June 16, 2000. 

The Research Subcommittee has been tasked specifically to address the following issues through the 
development and implementation of a research protocol. Thirty stakeholders attended an all-day meeting 
of the Subcommittee on April l 7, 2000, approving a draft nationwide research protocol. The protocol 
cails for the following research: 

I. The protocol should quantify, \Vith statistical certainty, the cause(s) and effects of lighting color, 
lighting duration, and the coITelation between bird kills and weather. 

2. Research should attempt to detennine critical tower height and if there is a height threshold above 
which bird kills increase significantly. 

3. Research should attempt to assess and quantify the most dangerous situations for birds. 

4. The protocol should assess radar, acoustic, and ground survey techniques that could be used to 
detcm1ine major migratory c(midors or routes (not necessarily flyway-oriented) to avoid siting towers in 
these areas. 

5. The initiative must develop an effective dead-bird monitoring protocol, which will borro\v heavily 
from the wind generation (Anderson et al. 1999) and power line industries (APLlC l 994, l 996). 

6. The protocol should attempt to assess the cumulative impacts of all towers on bird populations in 
North America. For example, in l 979, Dick Banks published a special scientific report for the Service 
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\Banks 1979) estimating annual bird mortality from tower strikes. Based on 50°;() of the 1,0 I 0 television 
transmitting towers then existing in the United States, Banks estimated annual mortality at nearly l .3 
million birds. He made no accounting for radio transmitting towers and airport ceilometers, or for the 
other half of the existing television towers. Today -- based on Banks' estimate, models from the Tall 
Timbers Research Station, extrapolations from Bill Evans and others, and the current known number of 
lit tO\vers -- the Service estimates annual mmtality at 4-5 million birds. This is a conservative estimate 
and could conceivably be off by an order of magnitude. Only systematic monitoring will provide us a 
better estimate. 

A systematic research study may take 3-5 years to complete, with further testing, ground-truthing, and 
verification of mitigation measures that are anticipated to be discovered. FollO\ving approval of the 
detailed draft natiomvide research protocol in April 2000, 36 attending members of the Communication 
Tower Working Group on June 16, 2000, approved the framework for the nationwide research initiative. 
Specifically, Soutlnvestern Bell Wireless, Inc., solicited mini-research proposals from the Research 
Subcommittee f()r possible funding, of which some of the pilot studies could begin as early as Fall 2000. 
The pilot studies will likely compare lighting, assess radars, refine dead bird searches, develop a 
Geographic Infom1ation System study plot, assess the most dangerous towers, examine birds' retinal 
photoreceptors. and test bird behavioral responses to light. Applicable findings discovered during pilot 
study investigations will be applied to the nationwide monitoring effort. 

To initiate a nationwide bird-strike monitoring study that could begin as early as Fall 200 I. nn<l to assess 
the cumulative impacts of towers on migratory birds, the Cellular Telecommunications Industry 
Association (CTIA) also solicited a detailed, fully budgeted research proposal from the Working Group 

at the June J 6111 meeting. The 3-5 year monitoring effort could cost in excess of $15 million. At this 
writing, the Research Subcommittee is beginning \\'Ork on this proposal for CTIA. 

Once the research is completed and the results analyzed, recommendations will be presented both to the 
FCC and to industry. During the research ctfort, where pertinent, statistically significant findings are 
discovered, that information and possible recommendations will be provided to the industry as quickly 
as possible. 

To develop and implement the research, the Service will work in partnership with the communication 
industry, other government agencies, the research community, NGOs, and the public to solve this 
problem. We will \VOrk in partnership with the communication industry to voluntarily solve bird-kill 
problems at communication tO\vers, rather than solving the problem through regulatory or enforcement 
means. To date, two partnerships have worked well and we will use these as models for future work with 
the communication industry. ln 1972, for example, representatives from the electric utility industry, 
Federal agencies (including the FWS), and NGOs first met to address the problem of bird collisions and 
electrocutions at electric power lines. In 1988, the Avian Power Linc Interaction Committee (APLIC) 
was officially created, the Service a founding member with several electric. utilities. In 1975, the first 
edition of Suggested PracticesJbr Raptor Protection was published, \Vith an update of Alitigating Bird 
Collisions with Power Lines (APLIC 1994) more recently published. The electrocution avoidance 
document, Suggested Practices for Raptor Protection on Po\.ver Lines (APLIC 1996) was just reprinted 
in the Spring 2000. These publications speak to voluntary suggested practices to avoid bird colfo;ions 
and electrocutions: the guidance in these publications is voluntary. 

In like fashion, the Avian Subcommittee of the National Wind Coordinating Committee was created in 
1994, with the Service again a founding member. This partnership is in an embryonic stage compared to 
APLIC, with the wind generation industry recently publishing a guidance document for conducting 
research on avian/wind interactions (Anderson et al. 1999). Following necessary research, the intent also 
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is to develop voluntary suggested practices for wind generators, similar to what has been done li:n power 
lines. 

To review and assess the current literature, research, and methodologies for studying communication 
towers, independent consultant Paul Kerlinger \Vas contracted by DMBM to conduct a review dating 
back to 1995. The review analyzed work in the United States, Canada, Europe, /\ustralia, and New 
Zealand. The document is publicly available on the Service's nt.!w web site, 
http://migratorybirds. fws.goviissues/towers/revievv.pdf. 

The issue before us today is unprecedented. The research about to be jointly conducted provides an 
opportunity to determine what about a man-made structure attracls and not infrequently kills migratory 
songbirds, and hopell1lly what we can do to reduce or ideally eliminate the problem. Research 
discoveries may also be applicable to other construction, including tall buildings, smokestacks. tall 
monuments, wind turbine generators, utility towers, and other tall strnctures. Research learned about 
bird behavior and movements will likely fill many gaps in our current information database. We'll better 
be able to determine the status of some bird populations and determine the cumulative impacts of 
communication towers on migratory songbirds. The benefits of the collaborative approach bet ween 
industry, academia, agencies, and the conservation community are many. Most importantly, this can be a 
win: win situation for all parties and the resources concerned. 
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ABSTRACT.-Autumnal migration was studied with high-resolution radar, ceilometer, and 
daily census in the area of Franconia Notch, a major pass in the northern Appalachian Moun
tains. Under synoptic conditions favorable for migration, broadfront movements of migrants 
toward the south passed over the mountains, often above a temperature inversion. Birds at 
lower elevations appeared to be influenced by local topography. Birds moving southwest 
were concentrated along the face of the mountain range. Birds appeared to deviate their 
flights to follow local topography through the pass. Specific migratory behavior was not as
sociated with species or species groups. Under synoptic conditions unfavorable for south
ward migration, multimodal movements probably associated with local flights were as dense 
as the southward migrations described above. Avian migrants reacting to local terrain may 
result in concentrations of migrants over ridge summits or other topographic features. Re
ceived 29 November 1999, accepted 2 November 2000. 

NORTH AMERICAN nocturnal migrants as ob
served with radar, a light beam (ceilometer), or 
by moon-watching appear to use broadfront 
migration, moving in waves hundreds of kilo
meters wide and rarely responding to features 
of the terrain until they descend for landing 
(Lowery and Newman 1966, Able 1972, Rich
ardson 1972, Williams et al. 1977). Evidence for 
deviation of nocturnal flights along features of 
the terrain such as rivers, coastlines, or hills is 
rare in North America (Richardson 1978a, 
Bingman et al. 1982, McCrary et al. 1983). In 
contrast to North America, moon-watching, in
frared, and radar observations in Europe have 
revealed birds deviating to follow coastlines, 
river systems, and most obviously the Alps 
(Eastwood 1967, Bruderer 1978, 1999; Bruderer 
and Jenni 1988, 1990; Jellmann 1988, Liechte et 
al. 1996, Bruderer and Liechte 1999). It is not 
clear whether those differences are due to 
North American birds relying more heavily on 
fixed-heading orientation (Wiltschko and 
Wiltschko 1978, Berthold 1990, Williams 1991, 
Williams and Webb 1996) or to other factors. 
Mountains, especially those presenting a bar-

5 E-mail: twillial@swarthmore.edu 
6 Present address: SE Group, Mountain View Cen

ter II, 610 Main St., P.O. Box 2729, Frisco, Colorado 
80443, USA. 

rier transverse to the direction of migration, 
would present the most critical test of theories 
that posit fixed-heading migrations for North 
American migrants. The behavior of nocturnal 
migrants in mountainous areas is also impor
tant for conservation issues because alpine ar
eas are increasingly developed in North Amer
ica for projects such as communication towers 
and wind-powered generators. 

Bruderer and his coworkers have observed 
bird migration in the Swiss Alps (Bruderer 
1978, 1996; Bruderer and Jenni 1988, 1990), but 
the orientation and flight behavior of nocturnal 
avian migrants in mountainous terrain has 
been rarely studied in North America (Seilman 
et al. 1981, McCrary et al. 1983). Radar is poorly 
suited for use in mountainous areas due to ech
oes from surfaces rising above the horizontal. 
To study nocturnal migration in mountains, it 
is necessary to use high-resolution short-range 
radars and move the instruments either be
tween nights, as was done by Bruderer and Jen
ni (1990), or use a mobile radar and move it 
rapidly between sites within a single night as 
did Seilman et al. (1981). Alternatively, one can 
use ceilometers or a number of moon-watching 
stations as did Liechti et al. (1996). In side-by
side tests, ceilometers and short range, high
resolution radars produce highly correlated 
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measures of direction and density of bird mi
gration and survey a similar range of altitudes 
above ground level (Williams et al. 1981, Bru
derer 1999). 

If birds use a variety of orientation systems 
in North America, it would be important to 
identify which species of birds use which sys
tem. Birds observed with radar or ceilometers, 
however, can rarely be identified to species 
(Williams and Williams 1980). Changes in the 
numbers of birds on the ground (diurnal cen
sus) have been only weakly associated with 
nocturnal radar or ceilometer observations 
(Drury and Keith 1962, Nisbet and Drury 1967, 
Williams et al. 1977, Bruderer and Jenni 1990). 
Williams et al. (1981) paired radar, ceilometer, 
and intensive mist-netting in southeastern 
Massachusetts. Numbers of birds detected 
with radar and ceilometers were highly corre
lated with each other, but were not significantly 
correlated with numbers of birds netted the 
next morning. 

The present study reports radar and ceil
ometer observations of nocturnal migration in 
the Franconia Range of the White Mountains of 
New Hampshire and simultaneous daily cen
suses of birds at several s.ites in a variety of hab
itats. Those mountains are part of the Appala
chian Mountain chain, which stretches from the 
breeding grounds of numerous migrant species 
in New England and Canada to winter.ing 
grounds of many North American migrants in 
the southeastern United States (see Fig. 1, in
set). The Franconia Range runs northeast to 
southwest and rises about 1,000 m from the 
lowlands that stretch northwest to the Con
necticut River. Franconia Notch is a pass that 
runs roughly north to south through this bar
rier (Fig. 1). The mountain range is large 
enough to interrupt flight of birds, but low 
enough that they can easily fly over it (East
wood 1967, Williams et al. 1977). 

Prev.ious radar studies have shown two prin
cipal directions of autumnal migration in New 
England. Neotropical migrants move through 
that area toward the south and southeast on a 
route to Central and South America whereas 
North American migrants move southwest par
allel to the coastline (Drury and Keith 1962, 
WU!iams et al. 1977). For the Neotropical mi
grants, those mountains constitute the largest 
mountain barrier on the route from Canada to 
the North American coast and the Neotropics. 

Study Site 

Census Area 

990 

990 660 660 
'J 1320 

FIG. 1. Franconia Notch in the White Mountains 
of New Hampshire, 44"10'N, 71°41 'W. The Franconia 
Range of mountains stretches northeast to southwest 
across the figure. Contour intervals are 330 m. The 
floor of the notch (F) is flanked by Cannon Mountain 
(C) and Mt. Lafayette (L). Greenleaf Hut (G) is lo
cated on a shoulder of Mt. Lafayette. Nocturnal ob
servation sites identified by number. Large circles 
show maximum range for detection of birds by radar 
at observation sites 1-4. At sites 3 and 4, significant 
areas within this maximum were obscured by local 
topography. Small circles indicate ceilometer obser
vation at sites 5 and 6. Hatched areas indicate census 
areas. Inset indicates location of Franconia Notch in 
the Appalachian Mountain chain and movements of 
Neotropical (southsoutheast) and North American 
(southwest) migrants. 

For the North American migrants, the moun
tains form a major topographical feature par
allel to their migration. If migrants were guid
ed by fixed-heading orientation, we would 
expect broadfront migration to move as a wave 
up and over the mountains. If we found signif
icant differences in the orientation of birds in 
the lowlands and over the mountains, that 
might indicate the existence of a second orien
tation system based on topography. 

METHODS 

We performed daily point-count and area-count 
censuses from near local sunrise to noon EST in the 
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3 to 10 ha areas shown in Figure 1. We made obser
vations in all but the most northern area daily from 
26 August to 11October1992. From 22 August to 17 
October 1993, we observed daily at the most north
ern site. That was a mixed forest site in the lowlands 
(400 m), which included coniferous and hardwood 
forest, fields, and wetlands, 3 km northwest of the 
Franconia Range. The ecology of the multiple sites 
used in 1992 were as follows: the alpine sites around 
Greenleaf Hut on the shoulder of Mount (Mt.) Lafay
ette (1,300 to 1,400 m, see Fig. 1) and on the summit 
of Cannon Mountain (1,300 m) included areas of al
pine meadow, krumholtz, and alpine coniferous for
est. All vegetation at those sites was <4 m high and 
in most areas <2 m. Two lower elevation areas on the 
floor of the northern end of Franconia Notch (650 m, 
Fig. 1) included open fields, lake shore, and mixed 
forest. 

We restricted our analysis to species for ·which we 
observed at least five individuals in one day. The 42 
species of passerines and 2 species of wood peckers 
that met that criterion are listed in Appendix. A 
group of Neotropical warbler species, which often 
moved in mixed flocks in association with each other, 
were treated as a single species for analysis. All the 
species in Appendix, both migrants and nonmi
grants, except for the Bay-breasted Warbler, the Wil
son's Warbler, and the White-crowned Sparrow, 
breed within the study area and were observed at 
lower densities during the breeding season. 

The raw numbers of birds seen per day could not 
be used as a measure of migratory activity, especially 
in alpine areas. Local weather conditions ranged 
from clear, windless days at 25°C to 15 m s- 1 winds, 
snow and-10°C. To correct for fluctuations in num
ber of birds counted due to changes in local weather, 
we created an index of migratory activity. Each day's 
count of migrant species was expressed relative to 
the abundance of nonmigrant species and then com
pared with the previous day to produce a three-point 
index of major change in numbers of m.igrants 
(>50% change), minor change (50 to 21 % change), 
and stable numbers ( <20% change). 

Wind direction and speed, temperature, cloud cov
er, and visibility conditions were recorded at ground 
level for each site during both morning and noctur
nal observations. We also obtained hourly surface 
weather observations from the Fairbanks Museum in 
St. Johnsbury, Vermont (37 km northwest of the 
study site, elevation 175 m) and from the Mt. Wash
ington Observatory (32 km northeast, elevation 2,068 
m). We used surface and 850 mb weather charts and 
our local weather measurements to code synoptic 
weather on a five-point scale. The synoptic weather 
code, based on Gauthreaux (1980), reflects the syn
optic weather system that most strongly affects local 
weather and does not always correspond to the syn
optic feature geographically closest to the study area 
on a given night. Wind velocity was too variable 

within the mountainous areas to permit reliable cal
culation of headings from track and wind velocities; 
we frequently recorded differences of 120° and 5 m 
s· 1 within distances of 100 m. Measurements by local 
meteorologists (Pat Gannon pers. comm.) indicate 
that such large deviations are common up to 100 m 
above ground level (AGL) in the study area. Thermal 
inversions were identified directly by comparison of 
temperature readings at different altitudes. 

We observed nocturnal migration at two alpine 
sites (site 5 at 1,396 m and site 6 at 1,315 m; see Fig. 
1) by watching birds pass through a vertically di
rected conical light beam, or ceilometer, as described 
by Gauthreaux (1969) and Able and Gauthreaux 
(1975). We observed with either 10 x 50 or 8.5 x 44 
binoculars. On Cannon Mountain, we used a GE 
Ceilometer bulb 100PAR64. At Greenleaf Hut, where 
battery power was at a premium, we used a Custom 
Accessories model 58886, 300,000 candle power spot
light. Although beam width was not specified, tests 
showed that the beam on this unit was narrower and 
the range of detection similar to that of the ceilom
eter bulb. 

We made simultaneous observations with ceilom
eter and radar for one hour on all 30 nights with suit
able weather from 28 August to 10 October 1992, 
starting one hour after civil sunset. Observations 
were not made in rain, snow, or fog, or when the 
cloud ceiling was less than 100 m AGL. On eight ad
ditional nights without heavy rain in the same pe
riod, we were able to observe with radar alone. 
Gauthreaux (1969) and Able and Gauthreaux (1975) 
report that the maximum altitude of detection of the 
ceilometer we used is 500 m AGL for thrush-sized 
passerines. We estimated that most birds we detect
ed were between 10 and 300 m AGL based on image 
size and rate of passage through the light beam. 

We used a mobile, high resolution, modified ma
rine radar to record nocturnal migration at sites 1, 2, 
3, and 4 shown in Figure l. The Furuno FR-8100 X
band marine radar (peak power 10 kW, beam width 
1.8 X 25°, antenna rotation 24. RPM) was operated at 
0.91 km range and 0.08 µs pulse length. The radar 
was modified by tilting the antenna upwards 12.5° 
above horizontal and was mounted on a van. Data 
from the display of the radar were recorded on video 
tape. We used a 30 s echo trail function allowing im
mediate recognition of bird echoes on the radar 
screen. Direction of movement was read with the 
electronic bearing line to ::':2°. To ensure that all az
imuths of the radar display had an equal probability 
of being detected, we began observations at 0° azi
muth of the radar and moved constantly clockwise 
to select the next track, always completing the full 
360° before repeating an azimuth. The great majority 
of tracks were separated by 100 m to 1 km. Those 
tracks were not used to determine the density of mi
gration (see below). ' 
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Radar observations started about one hour after 
civil sunset and continued for 1-2 h to overlap the 
ceilometer observations. At all radar sites, low trees 
or hills near the radar were used as a radar fence to 
reduce ground clutter and facilitate detection of 
birds at short range (see Seilman et al. 1981). Site l 
(367 m) and site 2 (481 m) were free of major obscu
ration. Site 3 (569 m) and site 4 (601 m) had strong 
echoes from the east and west walls of the pass (see 
Fig. 1), which restricted detection of birds to about 
50% of the radar screen in those areas. Observations 
were made for 5 min at sites 1, 2, and 4 and for 10 
min at site 3, which was subdivided into four areas. 
(The northwest and northeast quadrants of site 3 
were north of the entrance to the pass and the south
west and southeast quadrants were within the pass.) 
The radar was moved between sites in less than 10 
min and aligned to within 3° using reflective markers 
at each site. Observations at each site were made at 
least twice each night at intervals of ~45 min. That 
technique provided samples ranging from 0 to 146 
tracks (average = 29) at each site for each night. The 
altitude of birds detected was estimated by the tech
nique of Cohen and Williams (1980) using track cur
vature as recorded on video tapes. That analysis in
dicated that 90°,{, of all birds were detected at an 
elevation angle of <30°. Because the great majority 
of birds were detected at <600 m range, we conclude 
that 90% of all tracks were at <300 m AGL. 

To determine relative migration density for the ra
dar observations, we used an arbitrary index, "the 
track density index." Video-tape records were re
viewed and the number of tracks detected in a stan
dard area of the radar screen was determined for 
four, 30 s periods at each site. (The location of those 
standard areas differed at each radar site.) In anal
yses, we summed the total of those counts for all 
sites for a night and termed that the "track density 
index." 

It is unlikely that the ceilometer or radar data used 
for analysis were contaminated by significant num
bers of insect tracks. Gauthreaux's (1969) ceilomcter 
technique minimizes insect observations. Insects 
were detected by the radar, but they differed from 
bird tracks in echo intensity, range of detection, and 
straightness of track. All suspected insect tracks 
identified by those criteria were excluded from our 
analysis. Very few tracks reported in this study were 
detected at <180 m range, thus further reducing the 
risk of contamination by insects. We measured flight 
speeds for tracks detected by our radar on seven 
nights when wind velocity at all radar sites was <3 
m s-'. The average flight speed was 10.0 m s- 1 and 
the range was from 4 to 22 m s 1

• Larkin (1991) re
ports that insect-like echoes detected with a tracking 
radar had a mean flight speed of ~4 m s-1 with a 
range of 1 to 10 m s- 1, whereas bird-like echoes had 
a mean flight speed of -11 m s- 1 with a range of 2 
to 22 ms· 1. Comparison of our flight-speed data with 

those of Larkin (1991) and with the flight speeds of 
birds reported by Bloch and Bruderer (1982) and by 
Raynor (1985) indicate that the great majority of ra
dar tracks reported in this study were of passerine 
birds. Larkin (1991), however, found that insects 
dominated the radar echoes on nights with winds 
unfavorable for bird migration; thus, it is possible 
that we detected insects when winds were from the 
south and we were not able to compute airspeeds 
due to turbulent wind conditions. 

Parametric statistics were not used in the analysis 
of directions because of marked deviations from cir
cular normal distributions. Analysis of directional 
data followed Batschelet's (1981) nonparametric x2 

test, which is a contingency table with rows consist
ing of the bins of track directions shown in our cir
cular histograms and columns for the criteria to be 
tested. In all x' tests, rows or columns were summed 
if expected values were <5. Wide separation of 
tracks used for directional data satisfies the require
ment for independence of data points. No one obser
vation dominated the analyses as the maximum 
number of tracks at any site for any night was 146 
(1. 7%) of the total of 8,668 tracks. The x' test will de
tect significant differences due to any association be
tween directional distribution and criteria. Especial
ly in tests with large 11, significant differences may 
not be due to a shift in the modal direction(s) of 
tracks but to differences in dispersion around the 
modes or to numbers of tracks in nonmodal direc
tions. To control for that effect we used a second 
method. Before any other analyses were performed, 
we scored each night of migratory behavior as one of 
four patterns of track directions. Southward (S) 
movements often had a second modal direction to 
the southeast. Southwestward (SW) movements of
ten had a second mode to the south. Eastward and 
westward (E-W) patterns were usually scattered but 
with modes to the east or west, or frequently to both 
directions. Northward (N) patterns had modal di
rections ranging from northwest to northeast. We 
then used x2 tests to compare the distribution of 
nightly patterns with criteria to be tested. That meth
od suffered from the necessity of qualitatively scor
ing each night as one of four types of migratory 
behavior. 

RESULTS 

Direction and density of nocturnal migrants 
detected with radar and ceilometers were com
pared with changes in species counts from dai
ly censuses. We first describe diurnal census 
data and then nocturnal observations before 
proceeding with comparisons. 

Daily census.-Daily censuses of birds were 
made at locations shown in Figure 1. We distin-
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Frc. 2. Daily census of most numerous species for 
all major migrant status groups we observed in the 
area of Franconia Notch, New Hampshire in 1992 
and 1993 (see Appendix A for other species). Solid 
squares (alpine) are data from observations at l,300-
1,400 m elevation (see text for habitat descriptions). 
Open squares (valley) are data from observations at 
500-600 m elevation. Neotropical Warblers do not in
clude Yellow-rumped Warblers. High counts in late 
September included in early migrants are Blackpoll 
Warblers which are mid-season migrants but are in
cluded in Neotropical warbler group. 

guished five status groups of birds (described 
below) based on these. Appendix gives the sta
tus of each of the 42 species used in analysis 
and daily average and max.imum counts of 
birds for each species at alpine and low-eleva
tion areas. Daily counts for the most numerous 
species in each status group are given in Figure 
2. Early migrants consisted of warblers and 
small numbers of other passerines that showed 
peak numbers at valley locations in August and 
ear.ly September and then decreased in mid 
September (Fig. 2, Early). Yellow-rumped War
blers at alpine locations were the most numer
ous midseason migrants. They increased in 
numbers in early to mid September and de
creased .in mid to late September (Fig. 2, Mid
season). Blackpoll Warblers, mid-season mi
grants, were included with other Neotropical 
warblers in Figure 2 (Early) and show up as 
peaks in mid and late September. Late-season 
migrants, primarily American Robins and 

Dark-eyed Juncos at valley locations, increased 
in September and early October and did not de
crease during the period of our observations 
(Fig. 2, Late). Altitudinal migrants, mainly 
White-throated Sparrows and Golden
crowned Kinglets (Regulus satmpn), shifted 
from alpine to low-elevation areas (Fig. 2, Al
titudinal). Dark-eyed Juncos (Fig. 2, Breeding 
+ migration) iUustrate the interaction of sev
eral factors: an alpine breeding population in 
August was joined at alpine sites by migrants, 
formed large flocks and moved between alpine 
and valley sites depend.ing on weather condi
tions. At each s.ite, we also defined a group of 
"nonmigrant" species that did not show any 
significant change in numbers during the pe
riod of our observations, although those spe
cies may migrate in other areas or later in the 
season. Blue Jays, Black-capped Chickadees, 
nuthatches, Song Sparrows, and Evening 
Grosbeaks constituted the majority of the non
migrant birds. 

Simultaneous censuses in alpine and low-el
evation communities revealed major differenc
es in the numbers of migrants. Most migrant 
species arrived and departed at different times 
in those areas (Fig. 2). A.lpine migrants con
sisted primarily of Yellow-rumped Warblers 
with smaller numbers of Bicknell's Thrushes 
and Blackpoll Warblers. Most other early and 
mid.season migrants, including warbler species 
migrating to the Neotropics, were seen in 
greater numbers at lower elevations although 
small numbers were often seen at alpine sites 
the morning after a migration. Late-season mi
grants such as American lfobins appeared pri
marily at lower elevations during October (Fig. 
2, Late). 

Migratory activity, scored on a three-point 
migration index (see above), was ;issociated 
with changes in synoptic weather conditions 
over the study area. Synoptic weather was cod
ed on a five-point scale illustrated in Figure 3B 
and described in Table 1. Heavy migration as 
indicated by large changes in numbers of mi
grants was associated with weather code 1. Mi
nor changes in numbers of migrants were as
sociated both with synoptic weather code 2 and 
with codes 4 and 5. Stable numbers of migrants 
were associated with weather code 3 (x2 

12.70, df = 4, p = 0.0129). 
Site-to-site fluctuations during periods of 

overall stable populations and shifts from al-
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Frc. 3. A. Distribution of all tracks scored for di
rectional data in 1992. B. Synoptic weather codes, 
geostrophic wind direction, areas likely to have rain, 
and distribution of track directions presented on a 
schematic synoptic weather map. See Table 1 for 
weather conditions associated with synoptic codes. 
C. Distribution of tracks under two conditions of 
overcast. Circular histograms give frequency of track 
directions in 20° bins. N of tracks followed by (n of 
nights) are given near histograms. Note ll of tracks 
does not accurately represent density of migration, 
see text for independent density measLirement. 

pine to low-elevation areas (Fig. 2) indicate lo
cal movements within the study area. On sev
eral occasions, we could watch large flocks of 
Dark-eyed Juncos arrive at a census area, move 
through it, and then fly to another area at least 
0.5 km away. We also observed that a sudden 
local abundance of food, such as outbreaks of 
lepidopteran larvae in birch stands (Betula 
spp.), attracted warblers in sufficient numbers 
to suggest movements over several kilometers 
to the feeding area. 

Radar and Ceilometer observations.-Radar and 
ceiJometers revealed large numbers of mi
grants passing through our study area. A total 
of 8,668 tracks of birds were scored for analysis 
of flight direction and 4,471 tracks were sc~red 
to determine density of migration (see above). 
There were no significant differences in the av
erage density of migration at the four radar 
sites when numbers were adjusted for site spe
cific obscuration of the radar (see above). The 
maximum density of birds detected with the 
ceilometers was 215 birds per hour at site 5. The 

maximum density detected with the radar was 
151 tracks in four, 30 s periods at site 2 or 4,530 
tracks per hour detected in an area of --160,000 
m2

• The same radar and ceilometer equipment 
operated in September and October for four 
years (1994, 1995, 1997, and 1999) in relatively 
flat terrain in Swarthmore, Pennsylvania, did 
not record migrations as dense as those. 

Although we lacked the ability to determine 
altitude accurately, it was our impression that 
on nights of heavy southward migration over 
the two ridge sites (5 and 6) there were excep
tional numbers of migrants at 2 to 30 m AGL. 
The density was such that observers without 
binoculars could often see birds at close range 
in the relatively dim light scattered from the 
ceilometer. We have not seen as many low-fly
ing birds in other observations with ceilome
ters over level terrain. 

The distribution of all track directions ob
served with radar and ceilometers for all sites 
was bimodal with similar numbers of birds 
moving southsoutheast (1! "' l,078 at 170°) and 
southwest (n = 1,023 at 230°; Fig. 3). Those two 
modal directions correspond to southwest 
movement parallel to the face of the Franconia 
Range and by extension along the Appalachian 
Moun la ins in general, and a southsoutheast 
movement across the mountains toward the At
lantic Ocean (see Fig. 1). Multimodal distribu
tions of direction were common at all levels of 
analysis from single 5 min observation periods 
to summed data for all nights. Tracks were not 
usually distributed around a preferred direc
tion but instead suggested two or more pref
erences as above. 

Synoptic weather pattern was a major factor 
in orientation and density of nocturnal migra
tion. Synoptic weather codes 1 and 2 (Fig. 3B, 
Table 1) are favorable for southward migra
tions. We found migration generally heavy and 
toward the south or southwest on these nights 
(Fig. 3B, Table 1). Density measurements in Ta
ble l are based on a 2 min density sample, not 
the number of tracks scored for direction. The 
greatest number of birds detected by radar and 
ceilometers was moving south with smaller 
numbers moving southwest (Fig. 3B). On 
nights with synoptic code 2, the radar recorded 
somewhat lower densities of tracks and the di
rections of bird movements were about evenly 
distributed between south and southwest (Fig. 
3B, Table 1). Synoptic codes 3, 4, and 5 repre-
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TABLE 1. Change in the numbers of migrants detected overnight and nocturnal migratory behavior asso
ciated with five synoptic weather codes. 

Weather Code 2 3 4 5 

Synoptic feature that most af- North or west Near center West of a South or South of a 
fected local weather of a cold of a high' high' east of a warm 

front cold front front 
Typical wind (large local var- North moderate Calm or light South light to South light to South light to 

iation) to strong north to moderate moderate moderate 
west 

Census (1992 + 1993) 11 of 
nights with: 

Large changes in n of mi- 9 8 2 2 
grants 

Minor changes in 11 of mi- 7 8 8 2 2 
grants 

Stable 11 of migrants 0 4 8 2 0 

Radar and ceilometer (1992) 
n of nights 6 12 13 4 3 
Density (track density index) 

Maximum 199 259 185 148' 
Minimum 127 24 31 24' 
Average 169.7 114.5 124.0 66.7' 
Standard deviation 26.6 76.9 48.4 46.3' 

11 of nights with track 
patternt> 
South 2 2 0 0 0 
Southwest 4 9 1 0 0 
East-west 0 l 11 2 2 
North 0 0 1 2 1 

·' Cent{~r of high pressure. 
L>Most nights had multimodal track distributions. Sec method::; for definitions of track patterns. 
(Summed data for weather codes 4 and 5. 

sent conditions unfavorable for southerly mi
grations. Under those weather conditions, 
tracks were widely scattered or moving gen
erally north, but the density of birds aloft was 
often as high as for southward migration, es
pecially for weather code 3. On nights with 
weather code 3, radar and ceilometers showed 
a broad spread of track directions with the 
greatest numbers moving southwest (Fig. 3B). 
Synoptic code 4 was accompanied by bird 
movements to both the southwest and the 
northwest (Fig. 3B). In synoptic code 5 (Fig. 
3B), tracks were directed primarily northwest. 
Analysis of variance showed a significant dif
ference in track-density index for the weather 
codes (F = 3.62, P = 0.023). Pairwise compar
isons of density indicated significant differenc
es at P < 0.05 only for weather codes 1 versus 
combined 4 and 5, and 3 versus combined 4 and 
5. There were no significant differences in den
sity between codes 1, 2, and 3. The distribution 
of track direction (Fig. 3) was significantly dif-

ferent for the five synoptic weather codes (x2 = 
1,790, df = 68, p < 0.0001). 

In addition to analyzing summed tracks for 
all nights, we also investigated whether the 
nightly pattern of movement was associated 
with synoptic weather by scoring each night in 
one of four patterns (Table 1). Synoptic codes 1 
and 2 were associated with nightly modal di
rections to the south or the southwest whereas 
synoptic codes 3, 4, and 5 were associated with 
nights having modal track directions toward 
the north, east, or west (x2 = 30.4, df = 1, P = 

0.0001). 
On the six nights with more than 90% over

cast, we recorded more scattered tracks than on 
clear or partially overcast nights (x2 = 440, df 
= 17, P < 0.0001; Fig. 3C). There was no sig
nificant difference in track density index: the 
average for overcast nights was 92.S ± 67.7, <md 
for partial or clear nights 122.3 ± 61.5 (F = 

1.127, P = 0.295). View of the stars or sky was 
not necessary for orientation. On both overcast 
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nights with synoptic code 1 or 2, tracks were 
directed southwest. On the two nights with 
synoptic codes 4 or 5, tracks were directed 
northwest to northeast. On two nights with 
code 3, tracks were generally southwest. The 
multimodal nature of the distributions and the 
small number of overcast nights prevented our 
testing whether downwind flight was more 
common under overcast. 

The effect of topography on direction of bird 
movements was investigated by comparing si
multaneous observations made in lowlands 
north of the mountains, within the mountain 
pass, and on ridges above the pass. Patterns of 
tracks recorded at six nocturnal observation 
sites shown in Figure 1 were significantly dif
ferent (x2 = 1,686, df = 85, P < 0.0001). At sites 
1 and 2 in the lowlands, modal direction of 
movement was southwest, whereas within the 
mountains (sites 3, 4, 5, and 6) the most com
mon direction was southsoutheast. The differ
ences in orientation within our study area were 
most clearly shown when we considered the 
behavior of birds under each type of synoptic 
weather. In the following discussion, we will 
refer to birds detected at sites 1 and 2 (Fig. 1) 
as above lowlands northwest of the Franconia 
Range, or "above the lowlands." Birds detected 
at sites 3 and 4 are within the pass (Franconia 
Notch) and its northern approaches and will be 
termed "in the pass," and birds seen at sites 5 
and 6, on ridge tops about 660 rn above the 
pass, will be referred to as "above the ridges." 
Sites 3, 4, 5, and 6 together will be called "in 
the mountains." 

Under synoptic code 1, birds above ridges 
and in the pass were moving primarily south
southeast, whereas birds above the lowlands to 
the northwest of the mountains were moving 
primarily southwest with smaller numbers of 
birds moving south (Fig. 4). These differences 
are unlikely to be clue to altitude alone because 
sites 2 (in the lowlands) and 3 (in the pass) d.if
fered by only 88 m, considerably less than the 
300 m altitude range of the radar. 

For synoptic code 2, we also observed pre
dominantly southsontheast movements above 
ridges and in the pass and southwest move
ments above lowlands (Fig. 4). Unlike code 1 
weather conditions, we also found large num
bers of birds moving southwest w.ithin the pass 
and over the western ridge area. \,Yinds were 
near calm at almost all sites; on only two nights 

Frc;. 4. Distribution of tracks of nocturnal mi
grants at six observation sites in Franconia Notch, 
New Hampshire, on n.ights scored for synoptic 
weather codes as indicated (see text). Inset shows 
area of general synoptic pattern. Circular histograms 
give frequency of directions in 20° bins of all scored 
tracks on these nights. The two most southerly his
tograms show ceilometer data taken at 1,300 and 
1,400 m; all others are from radar at 500-600 m. N of 
tracks given for all histograms; circle indicates in
sufficient data for analysis, n of nights given in Table 
1 and Figure 3. Note n of tracks does not accurately 
represent density of migration, see text for indepen
dent dens.ity measurement. 

did we record winds >4 m s·-1 and then only on 
ridges. On four of the 12 nights scored synoptic 
code 2, winds were calm at all our observation 
sites and at all other meteorological stations in 
the area and, thus, or.ientation was not due to 
downwind orientation. All of those nights 
showed patterns of track directions similar to 
those shown in Figure 4 for weather code 2. 

The difference between birds moving within 
the mountains and those moving along the 
north slope of the range was most pronounced 
in the subareas of site 3 (see above) at the en
trance to the pass (Fig. 1). For summed data 
from weather codes 1 and 2, tracks north of the 
entrance to the pass showed a bimodal distri-
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bution with about half the birds moving into 
the pass (mode= 170°) and half moving across 
the entrance (mode = 230°). Within the pass, 
tracks showed a unimodal distribution cen
tered around 180°. 

Differences in modal track directions be
tween the lowlands and the mountain sites 
were associated with presence of thermal in
versions. We recorded thermal inversions on 11 
nights with synoptic weather codes 1 or 2. 
Winds on those nights were calm to light over 
the lowlands and on the floor of the pass, and 
typically 5 to 12 m s 1 from the north at ridge 
summits. On 9 of these 11 nights, the pattern of 
migration at lowland and mountain sites had 
different modal directions; on 2 nights they had 
the same pattern. Of the seven nights without 
inversions, five showed the same modal pat
terns for lowland and mountain sites and only 
two showed differences (x2 = 5.1, df = 1, P = 
0.02). The differences in track direction above 
and below the inversion in most cases could be 
ascribed to differences in wind velocity, but on 
three nights with inversions winds were re
corded as calm at all locations in the area, as 
described above. On all these nights, we re
corded differences in track directions between 
lowlands and mountain sites which were not 
due to differences in wind velocity. 

Synoptic code 3 resulted in widely scattered 
tracks at all sites (Fig. 4). In many cases, often 
on the same night, birds appeared to move in 
almost opposite directions at neighboring sites. 
Movements above lowlands were primarily 
northeast and southwest parallel to the moun
tain range. In the pass and above ridges, move
ments often did not follow contour lines and it 
was difficult to discern any influence of local 
topography on direction of movement. Local 
winds for those observations were calm or <8 
m s- 1 southerly. 

Under synoptic codes 4 and 5, ridge sites 
were usually obscured by clouds, but on two of 
eight nights there were sufficient breaks in the 
clouds to use the ceilometers; a total of only 
three birds was seen on both nights indicating 
a paucity of migrants at those altitudes. In the 
pass, birds were moving northwest. Move
ments above lowlands were widely scattered. 
We conclude that those conditions, generally 
favorable for northward (spring) migration, 
were associated with north or northwest move
ments at low elevation and few birds flew at 

> 1,000 m altitude. Winds were southerly at 5 to 
8 m s- 1. (No statistical test was done combining 
sites and weather codes because both summed 
sites for all weather codes and summed weath
er codes for all sites gave significant differences 
[see above] and we wished to avoid repeated 
tests.) 

On a few occasions, we observed birds in 
process of encountering a change in wind con
ditions without appearing to change orienta
tion. Within the pass itself, we repeatedly ob
served tracks of birds that moved south into the 
pass and then appeared to slowly retrace their 
path northward. These "retro" birds (Larkin 
and Thompson] 980) were seen on nights when 
strong south winds were recorded in the moun
tains, but not north of the Notch. We interpret
ed those tracks as birds encountering strong 
south winds and then being blown backwards 
without reorienting their flights. On 17 Sep
tember 1992, we were able to directly observe 
the phenomenon with a ceilometer. A passerine 
entered the light beam at Cannon Mountain as 
it encountered the southerly wind above the 
summit. The bird maintained its southward 
heading, beating its wings steadily without 
making forward progress. It then began to 
move slowly backwards still heading south and 
beating its wings until it disappeared. 

Comparison of diurnal and nocturnal observa
tions.-Changes in diurnal census data were 
associated with specific patterns of nocturnal 
migratory behavior observed by radar and ceil
ometer. Density of bird tracks detected with ra
dar, however, was not reduced on nights when 
the census data indicated stable numbers of mi
grants in the area. Major changes in number of 
migrants on the ground, as indicated by the mi
gration index for diurnal census data, were as
sociated with southwest and southward move
ments the previous night as shown in Figure 5. 
Average track-density index was 123.4 ± 57.4 
on these nights. Minor changes in diurnal mi
gration index were associated with nocturnal 
southwest or southward movements at all sites 
and an average density index of 107.5 ± 68.5 
tracks. At the lower elevation sites, there were 
also significant numbers of tracks moving 
north (Fig. 5). When the diurnal migration in
dex indicated stable numbers of migrants, noc
turnal movements were generally scattered 
(Fig. 5.) with an average density index of 141.2 
± 59.3. Analysis of variance showed no signif-
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Major changes Minor changes No change 

Fie. 5. Distribution of tracks of nocturnal migrants in Franconia Notch, New Hampshire, for three levels of 
migratory index derived from census counts the next morning: major changes in relative numbers of migrants 
from previous day (16 nights), minor changes (15 nights), and no discernible change (7 nights). Circular his
tograms as in Figure 4. 

icant difference between the density of tracks 
under the three migratory .index cond.it.ions (F 
= 0.661, P = 0.523). The Batschelet x' test 
showed a significant association between those 
migration-index categories and direction of mi
grants recorded at all nocturnal observation 
sites (x' 277, df = 34, P < 0.0001). Nights 
with modal track patterns of south, southwest, 
or north were associated with .large or moder
ate changes in diurnal census, whereas nights 
with modal track patterns east-west were as
sociated with minor changes or stable numbers 
of migrants (x' = 9.2, df = 2, P = 0.01). 

Comparison of census results and nocturnal 
observations did not indicate an association of 
orientation behavior with either specific species 
or species groups. Daily census of b.irds indi
cated three migratory periods during our ob
servations (Fig. 2): early migrants (largely Neo
tropical warblers), mid-season (primarily 

Early 
949 (3) 

~ 
Mid Season 

1171 (6) 

~ 
Late 

1216 (8) 

~ 
Fie. 6. Track distributions on nights with weath

er code l or 2. Total of all radar and ceilometer sites 
for early, mid-season and late migratory periods as 
defined by daily census data. Circular histograms as 
in Figure 3. 

Yellow-rumped Warblers), and late (mostly 
robins and juncos, Fig. 2). There were signifi
cant differences between the density of mi
grants recorded by radar during the three pe
riods. The early period was relatively light with 
an average track-density index of 86.9 :±: 63.2. 
In midseason, radar recorded a higher density, 
average 154.0 :±: 42; late season decreased to an 
average of 82.3 :±: 60.4 (ANOVA: F = 8.05, P = 

0.0013). Those periods did not correspond to 
marked differences in distribution of nocturnal 
migrant track directions as seen on radar and 
ceilometer. We selected nights with synoptic 
code 1 or 2 to obtain greatest probability of de
tecting southbound migrant birds rather than 
birds moving locally. All three migratory pe
riods showed patterns of tracks at each site sim
ilar to those shown for codes l and 2 (Fig. 4), 
and therefore we summed all sites for analysis 
(Fig. 6). All three seasonal categories showed 
the same southwest and south-southeast mod
al track directions. The Batschelet x2 test 
showed a significant association between the 
distribution of track direction and migratory 
period (x' = 157, elf= 30, P < 0.0001), but those 
differences were due to relatively minor differ
ences in numbers of tracks in each of the south 
and southwest direction bins rather than a pro
nounced shift in any major directional tenden
cy. Analysis of nightly patterns of migration 
supported this conclusion. There was no sig-
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nificant association between nights with modal 
directions to the south versus soutwest and 
season, or with any group of species in diurnal 
census counts. 

DISCUSSION 

The combination of high-resolution radar, 
ceilometers, and da.ily ground counts at multi
ple sites provided a view of autumnal migra
tion through complex topography at a resolu
tion not previously attained in North America. 
The lowest 300 m of bird migration (which we 
observed) probably represent the most dense 
stratum of nocturnal migrants (Eastwood 1967, 
Able 1970, Bruderer and Jenni 1988). Direction 
of movements we observed at low altitude 
agree well with those observed at greater alti
tudes by Drury and Keith (1962) and Williams 
et al. (1977) using surveillance and weather ra
dars on Cape Cod. Primary directions of move
ment in both those studies were to the south
west and south-southeast. Drury and Keith 
(1962) interpreted those as movements along 
the New England coastline (southwest) and 
away from the coast, over the Atlantic Ocean. 
We found those same primary directions of 
movement 120 km inland. As in previous radar 
studies in North America, we found synoptic 
weather to be the most important factor in 
stimulating and maintaining autumnal migra
tion. Southward migration is heaviest west of a 
cold front and east of a high-pressure center. 
Southward movements are less dense west of 
high pressure and after passage of a warm 
front (Drury and Keith 1962, Lowery and New
man 1966, Richardson 1972, 1978b; Williams et 
al. 1977, Able 1980). Our results differ from 
those studies primarily in the high density 
movements we recorded at low altitudes dur
ing periods of unfavorable weather, such as 
weather code 3 (compare Richardson 1978b). 
That difference is not entirely due to low alti
tude of migrants we observed. Able (1973) also 
observed low-altitude migrants in the south
eastern United States, but did not record dense 
movements under unfavorable conditions. Our 
observations were made within breeding areas 
of most species we used for analysis. We also 
ended the study before killing frosts removed 
most insects from the area. Our diurnal obser
vations suggested movement to abundant food 
sources and avoidance of hazardous local 

weather conditions, as well as southward mi
gration, as a reason for movement. Richardson 
(1982) reviews other possible interpretations of 
reverse migration and Williams and Webb 
(1996) have shown the importance of search be
havior in evolution of bird migration in North 
America. Our observations suggest that such 
movements are performed at night perhaps to 
avoid predation or to maximize feeding oppor
tunities during the day. Alerstam (1978), Lind
strom and Alerstam (1986), and Lindstrom 
(1990) reached similar conclusions for migrants 
in northern Europe. 

The principal difference between our results 
and those of previous studies in North America 
is departure from broadfront migration. We 
found clear differences in distribution of track 
directions above lowlands northwest of the 
mountains and within the mountains. ft is our 
interpretation that those differences in direc
tion of migration may be due to both topogra
phy and altitude, but not to local winds. Dif
ferences between orientation in lowlands and 
within Franconia Notch are probably due at 
least in part to topography. Sites are too close 
in altitude for differences to be due to elevation 
alone. Birds appear to move southwest along 
the face of the Franconia Range and deviate 
southward as they move through the pass. That 
is especially evident at site 3 where birds out
side the entrance moved southwest and birds 
within the pass moved primarily southsouth
east. Altitude may play a more important role 
in simultaneous southwest movement of birds 
above lowlands and southward movements 
over the mountain ridges often observed dur
ing synoptic weather codes 1 and 2. We inter
pret those data as two strata of migrating birds 
often separated by a thermal inversion. The 
lower layer in lowlands and valleys moves pri
marily southwest and the upper layer moves 
south or southeast. Depending upon altitude of 
the inversion, the upper layer may move up 
and over the mountain ridges in broadfront mi
gration or may flow along the contours of the 
pass. Persistence of those patterns under calm 
wind conditions argues against downwind ori
entation to local wind conditions as the source 
of differences. 

Our results are similar to extensive radar, in
frared, and moon-watching studies within the 
area of the Alps in western Switzerland. Bru
derer and Jenni (1990) found that although au-
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tumnal migration is broadfront in the sense 
that birds are moving over the entire area in the 
same general direction, land forms have a sig
nificant guiding effect. Birds within mountain 
valleys flying at 30 to 1,000 m AGL were more 
influenced by topography and showed more 
variability in direction over the study area than 
were those above 1,000 m AGL. When ap
proaching the Alps, birds flying at <l,000 m 
tend to deviate to fly parallel to mountain ridg
es unless those ridges are more or less perpen
dicular to their flight. Birds moving above 
1,500 m and those meeting ridges perpendic
ular to their flight direction tend to fly over 
ridges in broadfront migration (Bruderer 1978, 
1996; Bruderer and Jenni 1990). Southward mi
grating birds encountering the Alps deviate 
their flight southwest and move parallel to the 
face of the mountain range with smaller num
bers penetrating through passes in the moun
tains (Liechti et al. 1996, Bruderer and Liechti 
1999). Other similarities between our work and 
Bruderer's include an increased effect of topo
graphical cues in unfavorable winds, dense 
movements in seasonally inappropriate direc
tions, and retro flights of birds encountering 
strong winds as they crest a ridgeline (Bruderer 
1999). Liechti and Bruderer (1995) also found 
birds responding to topography over high
lands of southern Israel although the effect was 
not as pronounced as in the Alps. McKernan 
and his coworkers used ceilometers in moun
tain passes of southern California and found 
that " ... topographic relief (mountain passes) 
have greater magnitude [of migration] than 
other sites without relief (e.g. Mojave and Col
orado Deserts). Mean angles for those noctur
nal migrants within the topographic relief 
were aligned with the orientation of the relief." 
(R. McKernan pers. comm.). 

Arrivals and departures of birds inferred 
from our diurnal visual census were clearly re
lated to nocturnal flight behavior as observed 
with ceilometers and radar. Southward or 
northward nocturnal movements were more 
clearly associated with changes in ground 
counts than in previous studies (Nisbet and 
Drury 1967, Williams et al. 1981). That was 
probably due to our summing data from sev
eral sites for nocturnal observations and sev
eral widely separated, ecologically diverse ar
eas for diurnal census counts. 

Our observations suggest a range of orien
tation techniques for nocturnal migrants de
pending upon weather conditions. Broadfront 
migration and observations of retro birds un
der synoptic codes 1 and 2 suggest fixed-head
ing orientation. Local flights and altitudinal 
movements under weather codes 3, 4, and 5, 
and reaction to topography of the Franconia 
Range and the mountain pass under all weath
er conditions suggest importance of land forms 
in other phases of orientation. Able (1982) also 
found differences in orientation depending on 
weather conditions, but he found birds exhib
iting downwind orientation under conditions 
of overcast. A definitive test of importance of 
local wind direction was not possible for our 
data because wind direction and speed often 
differed greatly over the range of a single radar 
site or within the altitude range of the radar or 
ceilometer. However, synoptic weather codes 
predicted patterns of migration even in calm 
winds and we often observed a multimodal 
distribution of simultaneous tracks at a single 
site, presumably under similar wind condi
tions. Birds migrating through the turbulent 
and unpredictable wind conditions in moun
tains might find it dangerous to rely on down
wind flight for orientation. Although local 
winds are relatively constant over flat terrain, 
birds migrating through the Franconia Range 
might benefit from using a more reliable fea
ture such as synoptic weather or topography. 

We were not able to relate nocturnal migra
tory behavior to specific species or groups of 
species with similar migratory goals, such as 
Neotropical warblers. Ground counts revealed 
that was probably because both Neotropical 
and North American migrants responded sim
ilarly to synoptic weather stimuli for migration. 
Both early and midseason migrations con
tained birds heading for both the Neotropics 
(southsoutheast) and southern North America 
(southwest), for example movements in late 
September contained not only Yellow-rumped 
Warblers and Northern Flickers, but also Black
poll Warblers and Bicknell's Thrushes. Aler
stam (1996) presents evidence for a range of 
orientation techniques across a much broader 
taxonomic spectrum than our birds, which 
were primarily passerines. 

Our observations and those of Bruderer and 
his coworkers indicate that broadfront migra
tion should not be assumed for the passage of 
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avian migrants over mountainous areas (Bruder
er 1996, Liechte et al. 1999). That is important for 
evaluation of structures such as wind-powered 
electrical generators or communication towers on 
ridge lines. Although our studies were not de
signed to observe concentration of migrants at to
pographical features, reaction of migrants to to
pography that we did observe suggested such 
concentrations during both favorable and unfa
vorable conditions. Concentrations could result 
either as birds moved along a corridor, such as a 
pass or ridge line, or they could result from birds 
moving up and over a ridge meeting migrants al
ready at that altitude and thus producing large 
numbers of birds a few tens of meters above the 
ridge summit. Our ceilometer observations of 
large numbers of birds near crests of ridges are 
particularly relevant in that regard. 
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APPENDIX. Bird species with five or more birds observed in one day during 1992 and 1993 census. Status, 
and average and maximum numbers of birds per day at alpine and valley sites. Status codes: e = early, 1 
= late, m = midseason, n = nonmigrant during study period, a = altitudinal migrant. 

Alpine Valley 

Common name Scientific name Status Av Max Av Max 

Yellow-bellied Sapsucker Sphyrapicus varius n 0 0 0.26 6 
Northern Flicker Colaptes auratus m 0.04 2 0.96 49 
Blue-headed Vireo Vireo so/itari11s n 0 0 0.53 7 
Red-eyed Vireo Vireo olivaceus e 0 0 0.29 7 
Blue Jay Cyanocitta cristata n 3.93 13 10.69 33 
American Crow Corvus brnchyrhynclws n 0 0 2.98 13 
Common Raven Corvus corax n 1.32 11 1.20 6 
Black-capped Chickadee Poecile atricapillus n 2.65 17 10.09 38 
Boreal Chickadee Poecile hudsonicus n 13.8 26 0 0 
Red-breasted Nuthatch Sitta cnnadensis n 1.69 5 2.09 10 
White-breasted Nuthatch Silla carolinensis n 0 0 1.09 5 
Golden-crowned Kinglet Regulus satrapa a 7.07 27 0.62 11 
Ruby-crowned Kinglet Regulus calendula a 3.13 22 0.60 8 
Bicknell's Thrush Catharus bicknelli e 0.84 11 0 0 
Hermit Thrush Catharns guttat11s n 0.02 1 0.62 5 
American Robin Turdus migratorius I 0.27 2 4.07 28 
Cedar Waxwing Bombycilla cedrorum e 0 0 0.57 11 
Neotropical warbler group see below 3.27 18 3.44 33 
Yellow-rumped Warbler Dendroicn coronata m 21.6 68 2.50 30 
Common Yellowthroat Geothlypis trichas e 0 0 1.60 13 
Chipping Sparrow Spizclla passcrina e 0.16 3 2.36 18 
Song Sparrow Melospizn melod ia n 0 0 7.38 27 
White-throated Sparrow Zonotric/iia al/licollis a 6.98 21 4.04 34 
White-crowned Sparrow Zonolrichia lcucoplzrys 1 0.16 2 0.029 5 
Dark-eyed Junco Junco hyemalis I 16.80 60 2.42 50 
Purple Finch Carpodarns purpureus n 0 0 0.50 8 
American Goldfinch Carduelis tristis n 0.13 3 0.093 8 
Evening Grosbeak Coccothraustes vesperlinus n 0 0 3.16 30 

The following Neotropical warblers were treated as a single group. 
Tennessee Warbler Vermivora peregrina e 0.09 2 0.52 2 
Nashville Warbler Vermivora ruficapilla e 0 0 0.20 3 
Yellow Warbler Dendroica petechia e 0.09 2 0 0 
Chestnut-sided Warbler Dendroica pensylva11ica e 0 0 0.13 6 
Magnolia Warbler Dendroica magnolia e 0.60 9 0.38 5 
Black-throated Blue Warbler De11droica caerulescrns e 0.12 2 0.38 5 
Black-throated Green Warbler Dendroica vircns e 0.09 2 0.84 9 
Blackburnian Warbler Dendroica ji1sca e 0.13 2 0.22 4 
Bay-breasted Warbler Dendroica caslanea e 0 0 0.02 1 
Blackpoll Warbler Dendroica striata m 1.27 10 0.22 5 
Black-and-white Warbler Mniotilta varia e 0.04 1 0.11 4 
American Redstart Setophaga ruticil/a e 0 0 0.27 4 
Ovenbird Sei urns aurocapi//us e 0.02 1 0.09 2 
Wilson's Warbler Wilsonia pusilla e 0.04 2 0.04 1 
Canada Warbler Wilsonia canadensis c 0 0 0.23 3 
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