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SECTION 1.0   INTRODUCTION 

This document, together with the Draft Environmental Impact Report (Draft EIR), constitutes the 
Final Environmental Impact Report (Final EIR) for the San José Flea Market Planned Development 
(PD) Rezoning project.  
 

 PURPOSE OF THE FINAL EIR 

In conformance with the California Environmental Quality Act (CEQA) and CEQA Guidelines, this 
Final EIR provides objective information regarding the environmental consequences of the proposed 
project. The Final EIR also examines mitigation measures and alternatives to the project intended to 
reduce or eliminate significant environmental impacts. The Final EIR is intended to be used by the 
City of San José and any Responsible Agencies in making decisions regarding the project.  
 
Pursuant to CEQA Guidelines Section 15090(a), prior to approving a project, the lead agency shall 
certify that:  
 

(1) The Final EIR has been completed in compliance with CEQA; 
(2) The Final EIR was presented to the decision-making body of the lead agency, and that the 

decision-making body reviewed and considered the information contained in the final EIR 
prior to approving the project; and 

(3) The Final EIR reflects the lead agency’s independent judgment and analysis. 
 

 CONTENTS OF THE FINAL EIR 

CEQA Guidelines Section 15132 specify that the Final EIR shall consist of:  
 

a) The Draft EIR or a revision of the Draft;  
b) Comments and recommendations received on the Draft EIR either verbatim or in summary; 
c) A list of persons, organizations, and public agencies commenting on the Draft EIR;  
d) The Lead Agency’s responses to significant environmental points raised in the review and 

consultation process; and 
e) Any other information added by the Lead Agency.  

 
 PUBLIC REVIEW 

In accordance with CEQA and the CEQA Guidelines (Public Resources Code Section 21092.5[a] 
and CEQA Guidelines Section 15088[b]), the City shall provide a written response to a public 
agency on comments made by that public agency at least 10 days prior to certifying the EIR. The 
Final EIR and all documents referenced in the Final EIR are available for public review at City Hall, 
200 East Santa Clara Street on weekdays during normal business hours. The Final EIR is also 
available for review on the City’s website: https://www.sanjoseca.gov/activeeirs. 
 
  

https://www.sanjoseca.gov/activeeirs
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SECTION 2.0   DRAFT EIR PUBLIC REVIEW SUMMARY 

The Draft EIR for the San José Flea Market PD Rezoning project, dated October 2020, was 
circulated to affected public agencies and interested parties for a 45-day review period from October 
2, 2020 through November 16, 2020. In response to requests to extend the public comment period, 
the public comment period was extended for an additional 15 days ending on December 1, 2020. The 
City undertook the following actions to inform the public of the availability of the Draft EIR: 
 

• A Notice of Availability of Draft EIR was published on the City’s website 
(https://www.sanjoseca.gov/activeeirs) and in the San José Mercury News; 

• The Notice of Availability of the Draft EIR was sent to neighboring cities, tribal contacts, 
project-area residents, organizations, and other members of the public who had indicated 
interest in the project or requested notice of projects in the City; 

• The Notice of Availability was sent to members of the public who signed up for City notices 
via Newsflash 

• The Draft EIR was delivered to the State Clearinghouse on October 2, 2020, as well as 
emailed to various governmental agencies, organizations, businesses, and individuals (see 
Section 3.0 for a list of agencies, organizations, businesses, and individuals that received the 
Draft EIR); and 

• Copies of the Draft EIR were made available on the City’s website 
(https://www.sanjoseca.gov/activeeirs). 

  

https://www.sanjoseca.gov/activeeirs
https://www.sanjoseca.gov/activeeirs
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SECTION 3.0   DRAFT EIR RECIPIENTS  

CEQA Guidelines Section 15086 requires that a local lead agency consult with and request 
comments on the Draft EIR prepared for a project of this type from responsible agencies 
(government agencies that must approve or permit some aspect of the project), trustee agencies for 
resources affected by the project, adjacent cities and counties, and transportation planning agencies.  
 
The following agencies received a copy of the Draft EIR via the State Clearinghouse: 
 

• California Air Resources Board 
• California Department of Conservation 
• California Department of Fish and Wildlife, Bay Delta Region 3 
• California Department of Forestry and Fire Protection 
• California Department of Parks and Recreation 
• California Department of Resources Recycling and Recovery 
• California Department of Transportation, District 4 
• California Department of Transportation, Division of Aeronautics 
• California Department of Water Resources 
• California Highway Patrol 
• California Native American Heritage Commission 
• California Natural Resources Agency 
• California Public Utilities Commission 
• California Regional Water Quality Control Board, San Francisco Bay Region 2 
• California State Lands Commission 
• Department of Toxic Substances Control 
• Office of Historic Preservation 
• State Water Resources Control Board, Division of Water Quality 

 
Copies of the Notice of Availability for the Draft EIR were sent by email to the following 
organizations, businesses, and individuals who expressed interested in the project: 
 

• Santa Clara Valley Transportation Authority (VTA) 
• Santa Clara Roads and Airports 
• Bay Area Air Quality Management District 
• Association of Bay Area Governments 
• California Department of Fish and Wildlife 
• U.S. Fish and Wildlife Service 
• California Department of Energy 
• California Environmental Protection Agency 
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• California Air Resources Board 
• Bay Area Metro 
• California Department of Transportation 
• Santa Clara Valley Water District (Valley Water) 
• Pacific Gas & Electric Company 
• San José Water Company 
• San José Downtown Association 
• Tribal contacts from the American Heritage Commission 
• County of Santa Clara 
• City of Campbell 
• City of Cupertino 
• City of Fremont 
• City of Milpitas 
• City of Palo Alto 
• City of Santa Clara 
• City of Saratoga 
• City of Sunnyvale 
• Town of Los Gatos 
• City of Morgan Hill 
• City of Mountain View 
• Adams Broadwell Joseph and Cardozo 
• Lozeau Drury, LLP 
• Sierra Club, Loma Prieta Chapter 
• Santa Clara Valley Audubon Society 
• California Native Plant Society 
• California History Center and Foundation 
• Greenbelt Alliance 
• Land Rights Services 
• Santa Clara Valley Open Space Authority 
• Santa Clara Valley Habitat Agency 
• San José Preservation Action Council 
• East Side Union High School District 
• Berryessa Union Elementary School District 
• San Francisco Bay Area Planning and Urban Research Association (SPUR) 
• Ada Marquez 
• Alen Leventhal 
• Kevin Johnson 
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• Stephen Ngo 
• Josue Gamn 
• David McCormic 
• Soutlouen Mon 
• Mike An 
• Shiliang Hu 
• Kim Yeoh 
• E C 
• Alex Shoor 
• Shiuwen Fu 
• Nguyen Chau 
• Marc Simmel 
• Grace Wu 
• Leon Zhang 
• Ewa Chen 
• Amy Chen 
• Michael Cheng 
• Lu Hong Huynh 
• Linda Locke 
• Michelle Lin 
• Chris Medina 
• Nhan Pham 
• Janet Laurain 
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SECTION 4.0   RESPONSES TO DRAFT EIR COMMENTS 

In accordance with CEQA Guidelines Section 15088, this document includes written responses to 
comments received by the City of San José on the Draft EIR. 
 
Comments are organized under headings containing the source of the letter and its date. The specific 
comments from each of the letters and/or emails are presented with each response to that specific 
comment directly following. Copies of the letters and emails received by the City of San José are 
included in their entirety in Appendix A of this document. Comments received on the Draft EIR are 
listed below. 
 
Comment Letter and Commenter Page of Response 
  
Federal and State Agencies ................................................................................................................ 7 

A. California Department of Transportation (email correspondence dated October 7, 2020 
and October 8, 2020) .......................................................................................................... 7 

Regional and Local Agencies............................................................................................................. 8 

B. County of Santa Clara Roads and Airports Department (dated October 29, 2020) ........... 8 

C. Bay Area Air Quality Management District (email correspondence dated October 30 and 
November 11, 2020) ........................................................................................................... 9 

D. County of Santa Clara Parks and Recreation Department (dated November 10, 2020) .. 11 

E. Santa Clara Valley Transportation Authority (dated November 16, 2020) ...................... 12 

F. Valley Water (dated December 3, 2020) .......................................................................... 18 

Organizations, Businesses, and Individuals ..................................................................................... 25 

G. Ed Ketchum (dated October 5, 2020) ............................................................................... 25 

H. Hispanic Chamber of Commerce Silicon Valley (dated November 16, 2020) ................ 25 

I. Rigoberto Gonzalez (dated November 16, 2020) ............................................................. 26 

J. Santa Clara Valley Audubon Society (dated November 16, 2020) .................................. 26 

K. SOMOS Mayfair (dated November 16, 2020) ................................................................. 37 

L. Walter Nieto (dated November 16, 2020) ........................................................................ 39 

M. Soft Lights (dated November 23, 2020) ........................................................................... 39 

N. Albertson’s Companies (dated November 30, 2020) ....................................................... 42 

O. Pacific Gas and Electric (dated October 6, 2020) ............................................................ 43 

P. Salvador Bustamente, Jesus Flores, James Duran, Richard Hobbs, Darcie Green, and 
Christopher Lepe (dated December 1, 2020) ................................................................... 44 
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FEDERAL AND STATE AGENCIES  

A. California Department of Transportation (email correspondence dated October 7, 2020 
and October 8, 2020) 

 
Comment A.1: This is Yunsheng Luo with Caltrans D4. We received a review request through SCH 
for the San José Flea Market Planned Development Rezoning Project. I am reaching out because I 
have a quick question: of the 3,450 residential units, how many would be the affordable units? Or the 
applicant will pay the in-lieu fee instead of offering affordable units? 
 

Response A.1: The project analyzed in the DEIR is the rezoning for the site, as 
described on page 4 of the DEIR. Further, the affordability and unit mix would be 
determined with subsequent development permits (PD permits). At this time, the EIR 
does not have a specific number of affordable units. However, the project would be 
subject to the City’s housing requirements. The Inclusionary Housing Ordinance has 
both on-site and in-lieu options. For more information on the ordinance, see 
https://www.sanjoseca.gov/your-
government/departments/housing/developers/inclusionary-ordinance-housing-impact-
fee. This comment does not raise any issues about the contents or analysis in the 
Draft Environmental Impact Report. 
 

Comment A.2: Will the City prepare another EIR or SEIR when it comes to the subsequent 
development permits? 
 

Response A.2: Pages 4 through 19 of the DEIR discuss the project description 
analyzed by this draft EIR. The intent is that this EIR is project-level to cover the 
Planned Development (PD) permits within the Planned Development Zoning. As 
subsequent PD permits are filed with the City, their project descriptions will be 
analyzed to determine if the projects are within the scope of this EIR or if they will 
require a supplemental or new EIR. This comment does not raise any issues about the 
contents or analysis in the Draft Environmental Impact Report. 

  
 
  

https://www.sanjoseca.gov/your-government/departments/housing/developers/inclusionary-ordinance-housing-impact-fee
https://www.sanjoseca.gov/your-government/departments/housing/developers/inclusionary-ordinance-housing-impact-fee
https://www.sanjoseca.gov/your-government/departments/housing/developers/inclusionary-ordinance-housing-impact-fee
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REGIONAL AND LOCAL AGENCIES 

B. County of Santa Clara Roads and Airports Department (dated October 29, 2020) 
 
Comment B.1: The County of Santa Clara Roads and Airports Department (The County) appreciates 
the opportunity to review the Notice of Availability of a Draft Environmental Impact Report for the 
San José Flea Market Planned Development Rezoning Project, and is submitting the following 
comments: 
 
County’s closest expressway facility to the proposed development is Capitol Expressway, which is 
about two miles out, but the EIR did not include any of County facilities. 
 

Response B.1: The intersections included in the study were selected based on criteria 
outlined in the City of San José’s 2018 Transportation Analysis Handbook. The list 
of study intersections was included in the transportation analysis scope that was 
reviewed and concurred by the City of San José Department of Public Works. The 
City’s handbook states that the intent of the Local Transportation Analysis (LTA) is 
to provide an evaluation of the effects of proposed development projects on the 
transportation system in the proximate area of the project. Intersections along the 
referenced Capitol Expressway are located approximately three miles from the 
project site. The LTA, including the intersection level of service analysis, is provided 
per requirements of the City of San José, and is not required per the CEQA 
Guidelines and requirements. The criteria are outlined on Page 51 of the 
Transportation Analysis (Appendix H of the DEIR) and generally require the study of 
facilities within 0.5 to 1-mile radii of the project site. The study of intersections that 
are outside of a two-mile radius is not proximate to the project site, and it can be 
difficult to accurately predict the effect a project will have on intersections over two 
miles away. Therefore, the comment provides no substantive information regarding 
the project’s effect on traffic impacts per CEQA requirements. This comment does 
not raise any issues about the contents or analysis in the Draft Environmental Impact 
Report. 

 
Comment B.2: The County would like to recommend that this project contribute fair share to 
Montague widening between Trade Zone and I-880. 
 

Response B.2: The LTA prepared for the project did not analyze project impacts to 
Montague Expressway because it is approximately two miles from the project site 
and is therefore outside of the 0.5 to one-mile radius of the project site, which is the 
City’s analysis methodology for intersections as stated in the San José 2018 
Transportation Analysis Handbook and noted in Response B.1. Given the distance 
from the project site, a limited amount of project traffic would use Montague 
Expressway. Therefore, the project should not be required to contribute to the 
widening of Montague Expressway from I-880 to Trade Zone Boulevard.  
 
However, the City of San José has a North San José Traffic Impact Fee Plan for 
projects within the North San José Development Policy area to contribute to roadway 
and intersection improvements including the widening of Montague Expressway in 
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North San José as identified in the Plan. As detailed in the North San José Fee Plan, 
revised in April 20019, the City and other funding sources would contribute to the 
identified street and intersection improvements, including the Montague Expressway 
widening, and the remainder would be collected as part of the traffic impact fees 
collected in the North San José Development Policy. The project site is not within the 
North San José Development Policy area, and would not be subject to these traffic 
impact fees. This comment does not raise any issues about the contents or analysis in 
the Draft Environmental Impact Report. 
 

Comment B.3: We want to emphasize that transit trip reduction should be revised to reflect new 
VTA Transit Service Plan which calls for reduction of services up to 30%. 
 

Response B.3: Work on the environmental document, including the transportation 
analysis, began along with the Notice of Preparation (NOP) which started circulation 
on July 25, 2018, as described on page 1 of the Draft EIR. In accordance with CEQA 
Guidelines Section 15125 (a) (1), the environmental conditions of the project 
including the transportation analysis provide an evaluation of transportation 
conditions at the time of the NOP circulation, Year 2018-2019 (pre-COVID-19), 
using traffic counts, the most recent Valley Transportation Authority (VTA) Transit 
Service Plan (2019), and transit ridership data provided by the VTA, Caltrain, and 
Bay Area Rapid Transit (BART) in 2018. The projections of future travel patterns 
under Year 2030 and Year 2040 conditions used in the analysis were developed using 
the City of San José Transportation Demand Forecasting (TDF) model that uses 
current and projected transit ridership data provided by VTA. 
 
It is understood that a reduced temporary service plan to address the effects of the 
COVID-19 pandemic is currently being reviewed, with planned adoption at the end 
of 2020. This reduced service plan is intended to gradually restore service via reduced 
service frequency of light rail and bus service on some service lines. However, the 
plans to reduce transit service in 2021 would have no effect on the existing 
transportation conditions (Year 2018-2019) that are presented in the Traffic Analysis 
(Appendix H of the Draft EIR) and described in Section 3.17 Transportation (pages 
231 to 238) in the DEIR.  
 
Furthermore, the adjustment of travel patterns 10 to 20 years out to account for the 
effects of COVID-19 and reduced transit service is speculative at this time. It is 
reasonable to assume a return to something like normal transit service conditions over 
time as the project would be operational over decades. This comment does not raise 
any new issues about the project’s environmental impacts. 

 
C. Bay Area Air Quality Management District (email correspondence dated October 30 

and November 11, 2020) 
 
Comment C.1: I am reviewing the San José Flea Market Planned Development Rezoning project 
and I had a question regarding the operational ROG [reactive organic gas] emissions. It looks like 
area sources and particularly consumer products were a major contributor and I wanted to know if 
you could direct me to where I can find the assumptions used in CalEEMod [California Emissions 
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Estimator Model], and what caused the overage. My goal is to provide further potential mitigations if 
feasible. 
 

Response C.1: The requested files were provided to the commenter via email on 
November 4, 2020. They can be found in Appendix B of the San José Flea Market 
PD Rezoning DEIR, pages 65 through 363. 

 
Comment C.2: Air District staff provides recommendations on measures to consider in further 
reducing ROG impacts from area sources like consumer products, parking surface degreasers, and 
pesticides/fertilizers: 

• Incorporate locally-based compost/mulch into landscaped areas for soil enrichment and weed 
suppression to minimize need for synthetic fertilizers and pesticide use, 

• Employ integrated pest management techniques, and 
• Consider alternative paving materials to reduce the use of asphalt such as pervious pavement, 

porous concrete, or other low impact options. 
 

Response C.2: The commenter provides a series of recommended measures to 
further reduce the proposed project’s reactive organic gases (ROG) emissions, which 
are identified as a significant and unavoidable impact in the Draft EIR, page 50. The 
Draft EIR on pages 50-52, concluded that with implementation of mitigation 
measures (MM AIR-1.3 and MM AIR-2.1), the project’s operational ROG emissions 
would be 41.6 tons per year (the equivalent of 228.1 pounds per day), which exceeds 
the Bay Area Air Quality Management District (BAAQMD) threshold of 10 tons per 
year (54 pounds per day). The ROG emissions from the project are based on 
composite emission rates for consumer product use, application of architectural 
coatings (assuming 10 percent of surfaces are routinely painted in operation), and 
motor vehicle traffic.  
 
The additional measures recommended by the commenter are related to on-going site 
management during the operation of the project, and are not conditions of approval 
the City is equipped to monitor and enforce for the lifespan of the project. If 
implemented, the measures recommended by the commenter would be expected to 
reduce project ROG emissions, by at most 10 percent, from 41.6 tons per year (228.1 
pounds per day) to 37.4 tons per year (205.3 pounds per day). Operational ROG 
emissions would still exceed the BAAQMD thresholds of 10 tons per year (54 
pounds per day). The additional measures would not reduce ROG emissions from the 
project to a less than significant level.  
 
Regarding paving materials, the project would comply with the City of San José’s 
Post-Construction Urban Runoff Management Policy (City Council Policy No-6.29), 
which requires projects to include Low Impact Development (LID), as discussed in 
Section 3.10 Hydrology and Water Quality of the DEIR. Furthermore, given the 
nature of the development, many areas of the project may require stronger pavement 
due to the significant amount of foot traffic. 
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This comment does not raise any new issues about the project’s environmental 
impact, provide information indicating the project would result in new environmental 
impacts, or impacts substantially greater in severity than disclosed in the Draft 
Environmental Impact Report. 

 
D. County of Santa Clara Parks and Recreation Department (dated November 10, 2020) 
 
Comment D.1: The County of Santa Clara Parks and Recreation Department (County Parks 
Department) is submitting the following comments on the Notice of Availability of the Draft 
Environmental Impact Report for the San José Flea Market Planned Development Project (Project). 
 
In regard to the Project, the County Parks Department’s review is primarily focused on potential 
impacts related to the Santa Clara County Countywide Trails Master Plan Update (Countywide Trails 
Plan), an element of the County General Plan (adopted by the Board of Supervisors on November 14, 
1995), relative to the countywide trail routes, public access and regional parks. There are two 
Countywide Trails Plan trail routes in the vicinity of the Project: 
 
Bay Area Ridge Trail – El Sombroso/Penitencia Creek Trail (R5-C) – an off-road hiking/bicycle and 
equestrian route, located along Penitencia Creek on the northwestern border of the project site. 
 
Coyote Creek/Llagas Sub-regional Trail (S5) – an off-road hiking/bicycle and equestrian route, 
located along Coyote Creek on the southwestern border of the project site. 
 
The two aforementioned Countywide Trails Plan routes (known as Penitencia Creek and Coyote 
Creek Trails) are featured in the Project’s Draft EIR and will be constructed following guidelines in 
the Countywide Trails Plan, the 2011 Coyote Creek Trail Master Plan, and those outlined by City of 
San José staff. This trail development will provide enhanced pedestrian and cyclist connectivity and 
is supported by the County Parks Department. 
 
There is one additional trail route near the Project vicinity that is located on an adjacent parcel and is 
part of the City of San José’s trail program (and mentioned in several City of San José approved 
documents) – the Five Wounds Trail. This future multi-use trail alignment is planned to connect trail 
routes near the northern boundary of Kelley Park to the Upper Penitencia Creek Trail/Berryessa 
BART Station. The Five Wounds Trail proposed alignment is located on the parcel bordering the 
eastern side of the Project site. While the Five Wounds Trail is not located on the Project site, it is 
possible that any trails built on site could be future connections with other proposed trails in the 
project vicinity, including the Five Wounds Trail. 
 
The County Parks Department supports the collaborative efforts between various City of San José 
departments and other local agencies in regards to this Project and future site improvements. This 
Project should work specifically with the City of San José’s Parks, Recreation & Neighborhood 
Services Department for the development of the Penitencia Creek and Coyote Creek Trails, and 
allowing connections to the nearby future Five Wounds Trail route. The County Parks Department 
also supports the Project’s efforts to plan and develop new pedestrian and bicycle routes within the 
development as well as expand local and regional trail systems.  
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Thank you for the opportunity for County Parks Department to provide comments on the Notice of 
Availability of the Draft Environmental Impact Report for the San José Flea Market Planned 
Development Project. 
 

Response D.1: As discussed in the Draft EIR, page 16, the project includes 
approximately 17 acres of public park/open space uses on the project site south 
of Berryessa Road including trails along Penitencia and Coyote Creeks. Additionally, 
one of the project’s objectives identified on page 20 of the Draft EIR is to increase 
access to local and regional trail systems. The project would conform to the City’s 
Standard Permit Conditions to comply with the City’s Parkland Dedication 
Ordinance and Park Impact Ordinance, and would pay fees to offset the increased 
demand for parks and recreational facilities. The City will continue to coordinate with 
County Parks in the planning for an integrated multi-jurisdictional trail network. This 
comment does not raise any issues about the contents or analysis in the Draft 
Environmental Impact Report. 
 

E. Santa Clara Valley Transportation Authority (dated November 16, 2020) 
 
Comment E.1: The Santa Clara Valley Transportation Authority (VTA) has reviewed the Draft 
Environmental Impact Report (DEIR) for the Flea Market Planned Development Rezoning Project. 
VTA appreciates the City of San José involving VTA early and often for this important future 
development within the Berryessa Urban Village. As the project progresses VTA will continue to 
work closely with the City of San José, the developer and other parties throughout the planning and 
development stages. 
 
Safety Security and Access 
Currently only two access points have been negotiated between the existing Flea Market to provide 
pedestrian access between the BART station’s north and south entrances and the existing Flea 
Market vendor area. Currently these gates are open during BART access hours only. VTA has also 
negotiated a trail easement for the Penitencia Creek Trail. These easements and trail are the subject 
of an agreement and have been certified and approved by VTA and its partners the Bay Area Rapid 
Transit District (BART), the Federal Transit Administration (FTA), the Department of Homeland 
Security (DHS), and the California Public Utilities Commission (CPUC) concerning existing and 
future access underneath the BART guideway. Neither BART nor VTA can approve new access 
points at this time. Figure 36 in Appendix H lists two “Possible Vehicular Connections Under BART 
Tracks.” VTA requests these references are removed from the figure in the Final EIR. Any future 
access points will require revising the existing agreement between VTA and its partners and any 
future development. 
 

Response E.1: The referenced future potential connections under the BART tracks 
will be removed from the final Transportation Analysis (see Figure 36 in Appendix B 
of the First Amendment). The removal of the future connections has no effect on the 
transportation analysis nor results of the study. These connections were not identified 
in the project site plans or discussed in the Draft EIR’s project description, because 
they are included as potential future connections, not as connections that the project 
relies on. 
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Comment E.2: Transit Delay 
VTA is concerned about the intersection delay at Taylor Road and 10th Street and Taylor Road and 
11th Street. A transit delay analysis was not performed as part of the TIA (Appendix H); from the 
report VTA expects some impacts are likely on bus operations for Rapid Route 500 and Route 61. 
These two routes, specifically Rapid 500 is important for rapidly delivering riders to downtown San 
José until BART Phase II is operating. VTA recommends the Berryessa Multimodal Transportation 
Improvement Plan (MTIP) addresses these deficiencies by proposing transit supportive 
improvements at these intersections and route corridors to address transit delay. 
 

Response E.2:  With the adoption of SB 743 legislation, public agencies are required 
to base the termination of transportation impacts on Vehicle Miles Traveled (VMT) 
rather than level of service or delay. In adherence to SB743, the City of San José has 
adopted a Council Policy 5-1, the policy establishes thresholds for transportation 
impacts under the CEQA based on VMT instead of levels of service (LOS).   
The Local Transportation Analysis section of the Transportation Analysis (Appendix 
H of the Draft EIR) did not include an evaluation of transit delay. Transit delay 
analysis typically relies on near-term traffic conditions that allow for a predictable 
estimate of the effect of increases in traffic volumes over a short period of time on 
transit delay. The projection of traffic conditions 10 to 20 years in the future1, for 
which the analysis was completed given the expected timeframe to implement the 
project, does not allow for an accurate projection of the effects of increases in traffic 
on transit delay over such a long period of time due to changes in travel mode, traffic 
patterns, and transit service changes. Furthermore, the City does not currently have 
established policies or significance criteria related to transit vehicle delay for project 
specific local transportation analyses.  

 
Comment E.3: Flooding and Hydrology 
As acknowledged in the DEIR, “the open water reaches of Coyote and Upper Penitencia Creeks 
provide habitat for a variety of native fish species such as the Central California Coast (CCC) 
steelhead, …” (PDF pg. 101). Please note that VTA’s Upper Penitencia Creek Improvement Project 
(UPC Project) is immediately upstream of the San José Flea Market Planned Development. The goals 
of the UPC Project include enhancing the hydrologic and geomorphic functions of the creek such as 
sediment transport and deposition, fish and wildlife habitats, natural water quality improvement, and 
floodplain connectivity/flood storage; and improving fish passage and refuge for the federally and 
state listed Central California Coast steelhead. The UPC Project mitigates for impacts due to VTA’s 
BART Silicon Valley Berryessa Extension Project. Due to right-of-way constraints, the UPC Project 
terminates at the VTA/Flea Market property line where the creek continues downstream in its 
existing, narrow configuration. Essentially, the creek meanders through the mitigation site with an 
associated 100-foot-wide floodplain and then conforms to a 15-foot-wide channel at the property line 
where the change in channel form causes sediment deposition and debris accumulation. For example, 
in a 2017 storm event, a large, woody debris jam within the creek at the Flea Market site contributed 
to substantial sediment deposition in VTA’s lower UPC Project reach. 
 

 
 
 
1 Overall buildout of the Flea Market project would last at least six years and would-be built-in phases. 
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As a result, sediment partially buried a downstream storm drain outfall and substantially raised 
floodplain elevations necessitating adaptive management to remove the sediment. In addition, the 
accumulation of debris at the Flea Market site appeared to have been a substantial barrier to fish 
movement, including steelhead, under most flow conditions throughout 2017. VTA notes that this 
jam disassembled after large subsequent flood events. 
 
Given this existing condition, VTA requests the biological and flooding analysis should describe how 
the San José Flea Market Planned Development will maintain the stream channel, including 
committing to removal of flood debris in coordination with the Santa Clara Valley Water 
District/Valley Water (particularly at the property line) so that if the existing narrow creek channel 
remains on the Flea Market site, it will be maintained such that backwatering will not affect VTA’s 
UPC Project or the BART Berryessa Station. 
 

Response E.3: As described on page 16 of the Draft EIR, the project proposes to 
dedicate approximately 16 acres of open space along Coyote Creek and Upper 
Penitencia Creek, including the area referenced in the comment, to Valley Water. 
Following dedication of the creek corridor, the channel would be maintained and 
flood debris removed, as necessary, in accordance with Valley Water standard 
practices to sustain flood conveyance. 

 
Comment E.4: Noise and Vibration 
The BART Silicon Valley Phase I Extension (SVBX Project) was designed with vibration mitigation 
measures in place to reduce impacts at nearby, existing sensitive receptors to below the FTA’s VdB 
threshold for residences and buildings where people usually sleep. The Flea Market noise and 
vibration technical report needs to be clarified to reflect that the SVBX Project did not include 
vibration mitigation with the Flea Market residential receptors in mind, as there were no existing 
sensitive receptors at the time of the SVBX Project analysis or approval of the environmental 
document. 
 
In addition, there is no vibration analysis included in the Flea Market technical report. If the Flea 
Market technical analysis is sufficient based on the statements that the trackway is elevated and, 
“The FTA Guidance Manual specifies that groundborne vibration is rarely a problem for elevated 
railways except when guideway supports are located within 50 feet of buildings,” then only include 
those statements and omit any reference to VTA’s mitigation measures that do not apply to 
developments that did not exist at the time of VTA’s analysis. If that is not sufficient, then a 
vibration analysis should be conducted to address the new existing conditions. 
 

Response E.4:  FTA Transit Noise and Vibration Impact Assessment Manual 
(Guidance Manual) states that “it is rare for vibration to be an issue with elevated 
railways except when guideway supports are located within 50 ft of buildings”; 
therefore, no further analysis is required. Office building O6 would be the nearest 
building to the guideway supports at approximately 50 feet away, with office 
buildings O2 and O3 being the next closest buildings at approximately 70 feet away. 
Building O6 would not be considered as being particularly sensitive to groundborne 
vibration, and preliminary calculations completed using the Guidance Manual 
methods indicate that train-generated vibration at O6 would not exceed the 75 VdB 
impact criteria. The nearest project residential structures would be approximately 400 
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feet from the guideway supports and would not experience substantial train-generated 
vibration. Neither the DEIR nor the Noise Analysis reference VTA’s mitigation 
measures; therefore, no text revisions are necessary to the DEIR. 

 
Comment E.5: Modeling 
Since VMT [Vehicle Miles Traveled] is a function of auto vehicle trips and trip length, the mode 
share of project-generated person trips plays an important role in the VMT calculation for the project. 
 
VTA requests that the following questions be addressed in the Final EIR: 

1. What is the basis for taking two different approaches in analyzing the two development 
scenarios? 

2. What is the mode share under the City-Preferred scenario before manual adjustments 
were made to the TDF model? 

3. If the visionary mode share based goals are to be achieved through implementation of the 
Berryessa MTIP, please provide more details on the specifics. 

 
Response E.5:  (1)  Two different approaches were taken in analyzing the two 
development scenarios because typically traffic analyses prepared for a development 
project are completed with near term 2015 Travel Demand Forecast (TDF) modeling 
based on the project description submitted to the City from the developer.  The near 
term TDF model is consistently used Citywide on all projects.  In the case of this 
development, the City also is concurrently preparing the Berryessa BART Urban 
Village Plan in which they City would like to see more commercial capacity on the 
site. The City is using more aggressive mode share goals than the 2015 TDF model 
and 2040 General Plan with the City preferred scenario since the project can achieve 
the goals due to its proximity adjacent to the Berryessa BART Station, bus transit 
center, trail connections, and bicycle street network.    

 
(2)  The mode share under the City-Preferred scenario before manual adjustments are 
the same as the Existing 2015 mode share percentages in Table 10 of the TA (page 
50). 

 
(3)  The City’s focus for the Berryessa BART Urban Village is to prioritize walking, 
taking public transit, and bicycling in the core area and keeping automobile 
circulation on the perimeter of the Urban Village Area in order to achieve the goal-
based mode share percentages.  The City will maintain this focus while developing 
the Berryessa MTIP by designing street improvements consistent with the City’s 
Complete Streets Design Guidelines, including high quality pedestrian and bicycle 
facilities, supporting right-of-way design and pedestrian amenities that make it easier 
to access transit services.          

 
Comment E.6: Transportation Demand Management (TDM) 
VTA supports the City’s goals to reduce the share of automobile mode in the future. If the goals are 
to be achieved through implementation of the Berryessa MTIP, please provide more details on the 
specifics in the Final EIR about how both the project and the MTIP are linked. Appendix H mentions 
that the Berryessa Urban Village Plan will require TDM solutions, including the reduction of on-site 
parking reduction strategies as high as 50 percent. It is unclear in the DEIR and the TIA (Appendix 
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H) if the Flea Market will be required to contribute to any TDM program. More details in the Final 
EIR should be required about how the project will contribute to the Berryessa Urban Village Plan 
TDM recommendations or directly linked to MTIP improvements. 
 
To strengthen the analysis and support the City’s mode share based model, VTA recommends the 
project include mandatory trip reduction measures. VTA recommends that the project should be 
conditioned to reduce trips in advance of the Berryessa Urban Village approval or provide more 
clarity on how the project would contribute to improvements to reach the goal based scenario. 
Chapter 8 of VTA’s TIA Guidelines have recommendations for Target-Based trip reduction 
measures. VTA supports trip caps and aggressive parking management strategies to help reach the 
City’s goals. 
 

Response E.6: The determination of project impacts per CEQA requirements are 
based solely on the VMT analysis. The analyses provided within the Local 
Transportation Analysis are provided per requirements of the local jurisdiction and 
are not required per CEQA guidelines and requirements. The referenced potential 
TDM measures and other trip reduction measures based on the Berryessa MTIP, 
within the Urban Village Plan, will be determined by the City at a later time. As 
discussed in Section 3.3 Air Quality and Section 3.17 Transportation of the Draft 
EIR, the project would implement a TDM program prior to any approval of a Planned 
Development Permit for the construction of the residential and/or commercial 
buildings.  

 
Comment E.7: DEIR Corrections 
1. VTA Bus Service section (PDF pg. 263) is incorrect – Route 500 is mentioned in discussion but 
not included in Table 3.17-1: Existing Transit Service. 
 

Response E.7: The Transportation Analysis (Appendix H of the Draft EIR) includes 
the referenced Route 500 line in the referenced table. However, the Route 500 line 
was mistakenly omitted from the text discussion with other relevant bus routes 
included on page 13 of the Transportation Analysis (Appendix H of the Draft EIR). 
As such, page 13 of the Transportation Analysis will be revised (see Appendix B of 
this First Amendment for the revised Transportation Analysis) to include the Route 
500 line as follows: 
 
The project site is primarily served by five eight VTA bus routes (61, 64A, 64B, 66, 
70, 77, 500 and 523). These bus lines are listed in Error! Reference source not 
found., including their terminus points, closest scheduled stop, and commute hour 
headways. The nearest existing bus stops to the project site are located at the 
Berryessa Transit Center and Sierra Road along the north project frontage, and are 
served by Routes 61, 70, 77, 500 and 523. 
 
These text revisions regarding the Draft EIR’s text on PDF page 263 and Table 3.17-
1 will also be made to the Final EIR; refer to Section 5.0 Text Amendments. The text 
edits have no effect on the conclusions of the Transportation Analysis or Draft EIR. 
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Comment E.8: DEIR Corrections 
 
2. Update the Existing Bicycle Facilities section (PDF pg. 234) and Figure 3.17-2 to account for the 
San José Better Bike Plan – proposed improvements in the DEIR are not accurate. 
 

Response E.8: At the time that the transportation study was initiated, in mid-2018, 
the San José Better Bikeways Plan was only in draft form and had not been adopted. 
In addition, since mid-2018 several bicycle facility improvements have been 
implemented. Figures 4 and 9 of the Transportation Analysis (Appendix H of the 
Draft EIR) will be updated to reflect recently implemented improvements and 
changes to planned bicycle facilities per the San José Better Bikeways Plan including 
the implementation of Class IV (protected bike lanes) on many of the roadways 
surrounding the project site. Refer to Appendix B of this Amendment for the revised 
figures. Accordingly, Figure 3.17-2 in the Draft EIR will be updated with the revised 
Existing Bicycle Facilities figure (see Section 6.0 of this First Amendment; Draft EIR 
Figure Revisions). Additionally, the Draft EIR text will be revised to include 
information about the San José Better Bike Plan (see Section 5.0 Draft EIR Text 
Revisions). The text edits have no effect on the conclusions of the Transportation 
Analysis or Draft EIR. 

 
Comment E.9: DEIR Corrections 
3. PDF page 94 of Appendix H – Intersection 2: design of the intersection is incorrect. It should 
match intersections 3, 4, 5, and 6 where there is no vehicle access west of Sierra Road. 
 

Response E.9: This comment relates to Figure 30: Necessary Intersection Control 
and Lane Configuration on page 79 of the Transportation Analysis (Appendix H of 
the Draft EIR). As shown on the Conceptual Site Plan on page 14 of the Draft EIR, 
(Figure 2.2-4) residential units (Buildings H2 and H5) are proposed west of Sierra 
Road between Intersection 1 and the referenced Intersection 2. Therefore, Intersection 
2 would provide the logical access point to the residential units west of Sierra Road. 
No text or figure edits have been made. 

 
Comment E.10: DEIR Corrections 
4. PDF page 94 of Appendix H – Intersection 4: displays no left turns allowed onto Private Street 2 
from Sierra Road. 
 

Response E.10: Figures 30 and 31 of the Transportation Analysis (Appendix H of 
the Draft EIR) incorrectly omitted the referenced left-turns at Intersection 4. 
However, as indicated in Figures 29 and 32 left-turns at Intersection 4 were included 
in the analysis. Figures 30 and 31 of the Transportation Analysis will be updated to 
reflect the Intersection 4 left-turns (see Appendix B of this First Amendment for the 
revisions). The figure edits have no effect on the conclusions of the Transportation 
Analysis or Draft EIR. 

 
Comment E.11: Proposed Berryessa Road/US101 Interchange 
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VTA appreciates studying multiple scenarios in the TIA for both the Mabury Road/US-101 
Interchange and the Berryessa Road/US-101 Interchange per VTA’s TIA Scope letter dated 
November 6, 2018. VTA requests a meeting to review the Berryessa Road Interchange option in 
more detail with City staff. 
 

Response E.11: This comment is noted. The comment does not refer to any specific 
CEQA issues or inadequacies of the Draft EIR. City Staff will continue to coordinate 
with VTA Staff to review the Berryessa Road Interchange option.  

 
F. Valley Water (dated December 3, 2020) 
 
Comment F.1: The Santa Clara Valley Water District (Valley Water) has reviewed the Draft 
Environmental Impact Report (DEIR) for the San José Flea Market Planned Development Rezoning 
(PDC17-051) dated October 2020. The 61.5 acres project site is located within the Berryessa BART 
Urban Village area and is east of Coyote Creek, north of Mabury Road, south of Berryessa Road, and 
west of BART station. Upper Penitencia Creek traverses north of the project site adjacent to 
Berryessa Road. Valley Water appreciates the opportunity to comment on the DEIR. We have the 
following comments. 
 
Section 2.2.7 on Page 44 – Please revise the sentence to state that Valley Water’s 66-inch diameter 
Central Pipeline is located within Valley Water’s fee title property and not easement right of way. 
Please show Central Pipeline on all the applicable exhibits and description throughout the document. 
 

Response F.1: The referenced text has been revised (refer to Section 5 Text 
Revisions). The Central Pipeline is not referenced in other sections of the document; 
therefore, no additional revisions are necessary. 

 
Comment F.2: If a Hydromodification Management Plan (HMP) is required, please provide for our 
review. 
 

Response F.2: As stated under checklist question (c) in Section 3.10 Hydrology and 
Water Quality in the Draft EIR, the project is not subject to the City of San José’s 
HMP requirements because the project site is located within a subwatershed that is 
less than 65 percent impervious. If, in any event, a HMP is required, the City will 
provide the HMP to Valley Water for their review. The comment does not refer to 
any specific CEQA issues or inadequacies of the Draft EIR. 

 
Comment F.3: Table 1.2-1: The last bullet under Parks and recreation item must be revised to state: 
“Project must provide for construction of Coyote Creek and Penitencia Creek Trail segments, which 
cannot be fully designed until the Valley Water’s Upper Penitencia Creek Flood Protection Project is 
designed and built.” 
 

Response F.3: The referenced text has been revised as it pertains to the sequencing 
of the creek trail segments following the referenced flood control project. Refer to 
Section 5 Text Revisions. However, as mentioned in the Draft EIR, no construction 
dates for the Upper Penitencia Creek flood control project have been identified. The 
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comment does not refer to any specific CEQA issues or inadequacies of the Draft 
EIR. 

 
Comment F.4: 2.2.4 Public Park/Open Space 
The DEIR states a 16-acre area encompassing Coyote Creek and Upper Penitencia Creek is planned 
to be dedicated to Valley Water. Recreational improvements along the trail and within the dedication 
area may impact Valley Water’s flood protection, operation and maintenance needs of our facilities 
and will need to be discussed in detail during the development of project plans. The EIR does not 
discuss the potential impacts associated with the long-term use and maintenance of the recreation 
features and habitat in the dedication area. Valley Water is not responsible for the maintenance of the 
proposed recreational improvements. 
 

Response F.4: As described in Section 2.2.4 of the DEIR, the project applicant 
proposes to dedicate the 16 acres of open space to Valley Water. Following 
dedication of the creek corridor, the channel would be maintained and flood debris 
would be removed, as necessary, in accordance with Valley Water standard practices 
to sustain flood conveyance. The recreational improvements mentioned in the 
comment as planned within the 16-acre dedication area include a pedestrian trail 
along with an overlook, creek walk, and picnic area, which would be maintained by 
the City. 
 
As discussed in Section 3.4 Biological Resources and Section 3.10 Hydrology and 
Water Quality of the Draft EIR, the project would improve the ecological condition 
of the lands adjacent to the riparian corridors of Coyote Creek and Upper Penitencia 
Creek by removing existing hardscape and revegetating areas that are currently under 
asphalt, which would improve site drainage and reduce the risk of flooding. The 
project would be consistent with the City of San José’s Riparian Corridor and Bird 
Safe Building Policy, which requires limiting the creation of new impervious surfaces 
within Riparian Corridor setbacks to minimize flooding from urban runoff. 
Additionally, as discussed in Section.10 Hydrology and Water Quality, the project 
proposes to avoid overflows during a 100-year flood event by placing fill to elevate 
proposed structures above the base flood elevation. 

 
Comment F.5: 3.18 Tribal & Historic Resources 
Historic Resources Assessment does not address the Flea Market structures and bridges which could 
be interpreted to have historic relevance. We recommend adding language describing these structures 
and if there is a need to mitigate for their removal. 
 

Response F.5: The structures and bridges associated with the San José Flea Market 
were evaluated as part of the Historic Resources Assessment (Appendix D of the 
Draft EIR) and are discussed in Section 3.5 Cultural Resources, which analyzes the 
Flea Market’s historic significance, see Draft EIR pages 106-107.  
 
While the Flea Market is not listed in the San José Historic Resources Inventory, 
based on the analysis in the Historic Resources Assessment, it is considered eligible 
for local listing as a San José Historic City Landmark site. Additionally, the Historic 
Resources Assessment found the Flea Market is eligible for listing on the California 



 
San José Flea Market PD Rezoning 20 Final EIR 
City of San José  March 2021 

Register of Historical Resources (CRHR) because of its contribution to the local 
economy and significant cultural patterns. Although the Flea Market meets the 
criteria for the National Register of Historic Places (NRHP), the Flea Market did not 
qualify for listing in the NRHP because previous physical changes to the site have 
resulted in reduced integrity. The Historic Resources Assessment concluded the 
bridges located on-site are not eligible for listing on the NRHP, CRHR, or City’s 
Historic Resources Inventory. Page 7 of the Historic Resources Assessment 
(Appendix D) noted, “the building and structures on the site are not distinguished; 
most of the building environment of the flea market facility consists of vernacular 
structures or temporary covers that have been erected in the last 25 years…the 
significance of the original flea market site is found in the unique character of this 
permanent, open-air public market within the context of local commerce in San José 
from 1960 to 1980”.  
 
Since the proposed project would demolish the Flea Market structures, mitigation 
measure MM CUL-1.1 (identified in the Draft EIR and listed below) would be 
implemented to partially mitigate the loss of the Flea Market, although the mitigation 
measure is not tied specifically to the removal of the bridges, the bridges would be 
documented as part of the use of the site in the Level III documentation. 
 
MM CUL-1.1: Prior to the issuance of demolition permits, the project 

applicant shall develop a Mitigation Implementation Program 
to the satisfaction of the Director of Planning, Building and 
Code Enforcement. The program shall specifically focus on 
the significant historical patterns of development and 
important personages and include public outreach, and could 
include the following: 

 
• Document the culture and use of the site, not solely 

the structures on the site, according to the Level III 
procedures outlined in the National Park Service 
Standards and Guidelines for Architectural and 
Engineering Documentation, including the updated 
Historic American Building Survey/Historic 
American Engineering Record (HABS/HAER) 
Guidelines, which could include using a combination 
of photos, video, and oral interviews. 

• Incorporate physical attributes of the Flea Market into 
the proposed project, such as signs and logos. 

• Incorporate historic names (e.g., Bumb) and other 
exhibits into the new buildings on the project site. 

• Based on additional historical research and personal 
interviews, develop a public exhibit/education 
program to present interpretive information on the 
historic patterns of development in the area. 
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Therefore, no further response is needed for this comment, and no revisions are 
necessary to the Draft EIR. 
 

Comment F.6: Appendix C: 5.5 Impacts to Jurisdictional Waters 
Appendix C includes a “significant and unavoidable” impact regarding encroachment into the VHP 
riparian setback, but was not mentioned in the Draft EIR. We suggest referencing this information in 
the Draft EIR. 
 

Response F.6: Section 5.5 Impacts to Jurisdictional Waters discusses project 
construction activities and necessary compliance with National Pollutant Discharge 
Elimination System (NPDES) permits as well as the Santa Clara Valley Habitat Plan. 
This section does not discuss encroachment as referenced in the comment; rather, 
encroachment and riparian setback exceptions are more specifically discussed in 
Section 5.4.3 Impacts due to Encroachment into the Riparian Setback of Appendix C 
(Biological Report) to the Draft EIR. The Draft EIR does include this information in 
Section 3.4 Biological Resources. As discussed in both the Draft EIR and Biological 
Report, encroachment into the riparian setback would conflict with the City’s riparian 
policy and the Habitat Plan by constructing 1.36 acres of surfacing and non-structural 
improvements. Figure 2.2-7 of the Draft EIR shows the previous dimensioned site 
plan.  
 
Following coordination with the Department of Transportation and the City’s Parks, 
Recreation & Neighborhood Services (PRNS) Department, the project was 
redesigned to adjust the amount of encroachment from the roundabout by removing 
most hardscaping (including a sidewalk) from the 35-foot setback zone. The previous 
design contained both a sidewalk and a trail. The updated design contains only a 
recreational trail in order to minimize disturbance by limiting the amount of 
hardscape constructed in the riparian setback. Recreational trails are exempt from 
riparian setback requirements under the Habitat Plan. The revised Figure 2.2-7, 
showing the altered design of the roundabout and sidewalk configuration, is shown in 
Section 6.0 Draft EIR Figure Revisions.  
 
With the redesign of the project, the project would still conflict with the City’s 
riparian policy and Habitat Plan by constructing 1.1 acres of surfacing and non-
structural improvements within the 100-foot riparian setback, compared to 1.36 acres, 
for which exception findings have been made as allowed under the Habitat Plan and 
Riparian Corridor Policy and appropriate mitigation would be provided as specified 
in the Draft EIR, and noted below. 
 
The Biological Report did not include a “significant and unavoidable” impact 
regarding encroachment into the riparian setback; rather, it identified a potentially 
significant impact. However, as discussed in both the Draft EIR and Biological 
Report, implementation of the following mitigation measures would reduce impacts 
related to riparian encroachment to less than significant levels:  
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MM BIO-2.1: Prior to issuance of a Planned Development permit for the 
construction of any non-exempt uses (i.e., the recreational 
area, arterial roadway, and non-native landscaping) within the 
City’s 100-foot setback and the Santa Clara Valley Habitat 
Plan’s 35-foot setback (Santa Clara Valley Habitat Plan, 
Condition 11), the project applicant shall request and obtain a 
riparian setback exception in accordance with City Council 
Policy 6-34 and the outlined factors of the Habitat Plan. As 
part of the exception review process and prior to a 
determination of the setback exception request, the Director of 
Planning, Building and Code Enforcement or the Director’s 
designee shall provide the exception request and proposed 
decision to the Wildlife Agencies for review and comment. 

 
MM BIO-2.2: To compensate for the degradation of setback functions in this 

area, the project applicant shall restore native habitat at a two 
to one (restored area to impacted area) ratio, on an acreage 
basis, within other planned open space areas in the 100-foot 
riparian setbacks on the site (e.g., within portions of the 
setback where hardscape will be removed). Native trees and 
shrubs appropriate to this area, such as coast live oak and 
coyote brush, shall be planted and maintained to provide 
additional wildlife habitat adjacent to the creeks. A qualified 
restoration ecologist shall develop a Riparian Setback 
Enhancement and Monitoring Plan, which shall contain the 
following components (or as otherwise modified by 
regulatory agency permitting conditions): 

 
1) Goal of the restoration to achieve no net loss of habitat 

functions and values. 
2) Restoration design: 

a. Planting plan 
b. Soil amendments and other site preparation 

elements as appropriate 
c. Maintenance plan 
d. Remedial measures/adaptive management 

3) Monitoring plan (including final and performance criteria, 
monitoring methods, data analysis, reporting 
requirements, monitoring schedule, etc.). At a minimum, 
success criteria will include elimination of non-native 
woody species from the enhancement area and 
establishment of a native tree and shrub canopy providing 
at least 50 percent canopy coverage of the mitigation area 
within 10 years of mitigation implementation. 

4) Contingency plan for mitigation elements that do not meet 
performance or final success criteria. 
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The Riparian Setback Enhancement and Monitoring Plan must be approved by 
the Director of Planning, Building and Code Enforcement or the Director’s 
designee prior to issuance of any ground disturbing permits (tree removal, 
demolition, or grading permit, whichever occurs first) within the currently 
undeveloped habitat within the riparian corridor. 

 
Comment F.7: The DEIR should clearly state if there is an intention to rebuild the existing outfalls 
into Coyote and Upper Penitencia Creeks, and that the City is responsible for maintenance of the 
outfalls. 
 

Response F.7: At the time the Final EIR was prepared, the project is proposing to 
rebuild both existing outfalls that serve the site. The City would assume responsibility 
of these outfalls, as the project will be contributing new public infrastructure to the 
system. As described in Section 20.10.070 of the San José Municipal Code, a Planned 
Development Zoning District is a Zoning District which shall be individually 
designed to meet the needs of the territory so zoned and will incorporate a general 
development plan for the entirety of the subject property. Development of the 
property can hereafter only occur pursuant to an effective Planned Development (PD) 
permit in compliance with the Planned Development Zoning District’s Standards.   
 
The determination for the needs of the outfall bridges would be made by the City 
during the Planned Development Permit stage for the planning approval of the 
construction of the project, as the project design details are further refined during this 
stage. Since the replacement or reconstruction of the outfalls was considered a 
possibility for the developed project when the Draft EIR was prepared, the project 
description for the Draft EIR included the rebuilding of the outfall bridges and the 
Draft EIR identified that this could result in the loss of individual special-status fish. 
Therefore, since reconstruction of the outfalls would occur, the implementation of the 
following mitigation measure (identified on Page 81 of the Draft EIR) would reduce 
impacts related to special-status fish. 
 
MM BIO-1.2:  In determining whether modification or reconstruction of the 

existing outfalls is necessary in coordination with Valley 
Water, and designing new outfalls, the applicant’s design 
team shall avoid and minimize any impacts to aquatic and 
riparian habitat. If complete avoidance of impacts to these 
sensitive habitats is determined to be infeasible by the 
applicant, the City will review the outfall designs and work 
with the applicant to ensure that no further avoidance or 
minimization of impacts to aquatic and riparian habitat can be 
achieved. In particular, permanent impacts, such as placement 
of hardened structures such as concrete or riprap, in the 
channel shall be avoided or minimized. If concrete is placed 
in an area where it will come into contact with the creek, it 
shall be allowed to cure before it comes into contact with 
creek waters. Energy dissipation shall be provided to 
minimize erosion and scour from water emanating from the 
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outfall, but the amount of riprap or other hardened structures 
placed in aquatic habitat for energy dissipation shall be 
minimized with respect to the volume or cross-sectional area 
of the channel occupied by such structures. 

 
Additionally, the applicant indicates replacement of the existing outfall for the Upper 
Penitencia Creek could be needed with a larger size, but this has not been confirmed 
by the City, and will be subject to review as part of future Planned Development 
Permit(s) for the physical development of the site. 
 
There is no plan to change the location of the existing outfall or to add new outfalls. 
At this time, the Coyote Creek outfalls are still being analyzed by the project 
applicant team and would also be subject to review by the City. It has not been 
determined whether or not new or existing ones are required. Details would be 
finalized and resolved prior to issuance of the Planned Development Permit, 
accompanied with appropriate environmental review. It is expected the City and 
Valley Water would develop a maintenance agreement for the outfalls.  

 
Comment F.8: While this section only lists bio retention basins as one of many actions to achieve 
compliance with NPDES Permit, the bio retention (Bio Cells) which are indicated on Figure 3 
(Project Impacts) are not well described. The bio-retention areas must be located outside of the 
proposed dedication area to Valley Water. 
 

Response F.8:  See response A.7 above regarding the current permit under review. 
At the time the Draft EIR and Final EIR were prepared, the City and Valley Water 
were in discussion on who will retain ownership of the land from the back of 
sidewalk or Sierra Road right of way to the creek. However, the proposed biocells for 
treatment of the development are located within the future City right-of-way and not 
within this future dedication area to Valley Water. The City and Valley Water are 
also in discussion of what type of paving material shall be used, which will determine 
what, if any, treatment would be required for the trails themselves. This would be 
finalized and resolved prior to the issuance of a Planned Development Permit for the 
site’s development.  
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ORGANIZATIONS, BUSINESSES, AND INDIVIDUALS 

G. Ed Ketchum (dated October 5, 2020) 
 
Comment G.1: Per agreement Muwekma Tribal Band represents this portion of San José. It is 
suggested you coordinate with their representatives. 
 

Response G.1: The tribal representatives for tribes known to have traditional lands 
and cultural places within the City of San José, including the Muwekma Tribal Band, 
were provided the NOP and Notice of Availability (NOA) for the proposed project. 
As noted on page 256 of the Draft EIR, the City sent notice to tribal representatives 
pursuant to Assembly Bill (AB) 52 during preparation of the Draft EIR in July 2018. 
The City of San José did not receive a consultation request from the Muwekma Tribal 
Band. 

 
H. Hispanic Chamber of Commerce Silicon Valley (dated November 16, 2020) 
 
Comment H.1: We recently learned that the comment period for the EIR Flea Market rezoning 
project is closing today. On behalf of the community, we respectfully request the comment period be 
extended for an additional time period. We believe that insufficient outreach has been conducted and 
need more time to conduct research and express our opinion as well as to conduct further outreach 
with the affected community. Please let me know what we can expect. 
 

Response H.1: In response to several requests by members of the public, the City of 
San José extended the 45-day public comment period by 15 days, extending the close 
of the public comment period from November 16, 2020 to December 1, 2020. 
 
The subject application has been under review with the City of San José since 
January 2018 and the site has been the subject of previous rezonings including 
Planned Development Rezonings for different variations of mixed use projects, File 
Numbers PDC03-108 and PDC09-006, considered in 2007 and 2009 respectively. 
The Flea Market has been undergoing a public planning process for redevelopment 
with intense urban uses for more than fifteen years.  
 
The proposed project, Planned Development Rezoning File No. PDC17-051 included 
multiple opportunities for public participation. The City publicized a Notice of 
Preparation for the Flea Market Rezoning Project in August 2018. On August 1, 
2018, the Notice of Preparation (NOP) was published in the San José Mercury 
Newspaper, filed with the Santa Clara County Recorder’s Office, submitted to the 
State Clearinghouse, and mailed to various governmental agencies, organizations, 
businesses, and individuals who have requested notification on the City’s 
environmental processes. During the Notice of Preparation’s 30-day circulation, the 
City hosted a community meeting and scoping meeting on August 16, 2018. Notice 
of the meeting was sent to all residents and owners within 1,000 feet of the property, 
was referenced in the NOP and the notice was published in the San José Mercury 
News.  
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Additionally, since July 2018 three signs with information about the project have 
been posted on the project site near the Flea Market entrances, to inform all visitors to 
the site, as well as vendors, of the pending planning application in accordance with 
the City’s Public Outreach Policy 6-30. 
 
Furthermore, the Draft EIR was posted on October 2, 2020 for public comments 
through posting on the City’s website, the City Newsflash and emails to local, state, 
and regional agencies and interested parties on the City’s email list, posting in the 
San José Mercury News, posting on the State Clearinghouse website, and filing at the 
County of Santa Clara. E-mail notification was sent to people who expressed interest 
in the project and/or attended the August 2018 community and scoping meeting. 
 
Finally, the Draft EIR comment period is not the only opportunity for the public to 
provide feedback on the project and its review. The Final EIR and proposed project 
will require review through public hearings before the Planning Commission and City 
Council. The City accepts project comments received leading up to and at the public 
hearings. The public hearings will be noticed with a hearing notice to the community 
within 1,000 feet of the project site. 
 

I. Rigoberto Gonzalez (dated November 16, 2020) 
 
Comment I.1: Why didn’t we get information about the rezoning of the Flea Market? As a seller and 
a San José resident, we need more time and better information about the Flea Market rezoning plans. 
 

Response I.1: In response to several requests from members of the public, the City of 
San José extended the 45-day public comment period for the Draft EIR by 15 days, 
extending the end of the comment period from November 16, 2020 to December 1, 
2020. Additionally, the Draft EIR comment period is not the only opportunity for the 
public to provide feedback on the project and its review. The subject application has 
been under review with the City of San José for several years, and there have been 
multiple opportunities for public notice and participation, as described in Response 
H.1 above. The Final EIR and proposed project will require review through noticed 
public hearings, including Planning Commission and City Council. The Planning 
Division accepts project comments leading up to and at the public hearings. The 
public hearings will be noticed with a hearing notice to the community within 1,000 
feet of the project site. 

  
 

J. Santa Clara Valley Audubon Society (dated November 16, 2020) 
 
Comment J.1: Conflict with Santa Clara Valley Habitat Plan/Native Communities Conservation 
Plan (VHP) 
The project proposes: "Project development under both Option 1 and Option 2 would encroach into 
and impact the minimum 35-foot Habitat Plan allowable setback of the Coyote Creek and Upper 
Penitencia Creek riparian corridors." There is no defensible rationale for the City to request such a 
significant exception to the VHP, which was approved and adopted after a long and difficult process, 
and which the City participated in as a Local Partner. 
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The VHP designates Coyote Creek and Upper Penitencia Creek as category 1 streams, requiring 100-
ft setback from the riparian corridor/top of the bank. Condition 11 of the VHP provides a process for 
allowing reduced setbacks, but cautions and stipulates, "Regardless of project location, stream 
setback exceptions may not reduce a Category 1 stream setback to less than a distance of 50 feet 
for new development or 35 feet for existing or previously developed sites with legal buildings and 
uses". This includes roads and most structures. 
 
Thus, the project is inconsistent with the adopted Santa Clara Valley VHP – a significant and 
unavoidable impact, and an unjustifiable breach of the VHP multi-agency agreement. The proposed 
mitigation (MM BIO-2.1) seeks to bypass VHP requirements and is thus flawed and unacceptable. 
The City of San José should not be permitted to adhere to the VHP when it is convenient, and to 
ignore it when it is inconvenient. The project must be redesigned to comply with the VHP and adhere 
to the 100-ft setback, or apply for an exemption to allow a 35-ft setback, no less. 
 

Response J.1: The Draft EIR’s discussion of the project’s effects on the Coyote 
Creek and Upper Penitencia Creek riparian corridors is based on substantial evidence 
and analysis by biological experts presented in Appendix C of the Draft EIR. The 
Draft EIR accurately describes the baseline conditions on the site. Under baseline 
conditions, the riparian habitats of both creeks in the vicinity of the project site, 
which are shown on Figure 2.2-6: Creek Corridor Dedication of the Draft EIR, are of 
moderate to low quality due to debris, disturbance, and litter associated with the 
urban setting and proximity to the Flea Market. Vegetation is predominately non-
native trees and understory species. There is currently one pedestrian pathway 
crossing under Berryessa Road and over Upper Penitencia Creek (via a culvert 
bridge) in the northwest corner of the site and two bridges that cross Upper Penitencia 
Creek and connect to Berryessa Road on the north side of the site. Currently, this 
100-foot setback area is composed of urban-suburban (i.e., asphalt parking lots; 7.52 
acres) and golf course/urban park (2.56 acres) habitats that are highly disturbed by 
human activity. 
 
Figure 3.4-1: Project Area with Existing Habitats of the Draft EIR depicts that the 
project would remove nearly 10 acres of hardscape adjacent to the riparian corridors 
to be used as open space and replaced with new landscaping. The project proposes 
public park/open space uses within the proposed 100-foot setbacks from the edge of 
the Upper Penitencia Creek and Coyote Creek riparian corridors. Consistent with the 
City of San José Riparian Corridor Policy Study, the setbacks would be used as 
passive recreation areas (e.g., bicycle and pedestrian trails, park benches, and riparian 
landscaping) in a manner that would not impact the riparian habitat (e.g., outdoor 
lighting would not shine into the riparian habitat). With the project, most of the 100-
foot riparian setback would be used as open space (including trails) under both 
project options, but a total of 1.36 acres of other urban uses are also proposed in the 
setback along Coyote Creek. These urban uses, which include a small portion of a 
recreation area and an arterial road that parallels Coyote Creek along the 
southwestern edge of the site, would consist of 1.02 acres of new hardscape and 0.34 
acre of landscaping. 
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Improvements within the riparian corridor would include a stormwater outfall to 
Coyote Creek and two bridges over and one stormwater outfall to Upper Penitencia 
Creek. A riparian pedestrian trail is proposed along Upper Penitencia Creek and 
Coyote Creek. Improvements along the riparian trail would include an overlook, 
riparian plantings, a creek walk, and a picnic area. Ecologically, the project would 
improve the condition of the lands adjacent to the riparian corridors of Coyote Creek 
and Upper Penitencia Creek considerably by removing existing hardscape and 
revegetating areas that are currently under asphalt parking lots. In addition, as 
described in Mitigation Measure MM BIO-2.2, the project applicant is required to 
restore native habitat at a two to one (restored area to impacted area) ratio, on an 
acreage basis, within portions of the setback where hardscape would be removed to 
compensate for encroachment into the 100-foot riparian setback (which presently 
does not exist on the site), further improving habitat conditions along these creeks. 
Since the proposed project would lead to improved conditions compared to baseline 
(existing) conditions by implementing landscaping and revegetation in the place of a 
paved parking lot, the project would not have adverse environmental effects, and 
therefore would not have a significant and unavoidable impact. 
 
The issue of whether the City should approve a reduction in the setback below 100 
feet is a policy issue, while the Draft EIR describes what mitigation measures are 
required to project impacts to less than significant levels, should the City determine 
the reduced setback is appropriate from a policy perspective. The City of San José, as 
the local jurisdiction with land use planning and development review, supports the 
SCVHP implementation through review and approving applications for projects 
described in Chapter 6 of the SCVHP. As described in the MM BIO-2.1, a riparian 
setback less than 35 feet shall require review and comment by the Wildlife Agencies 
prior to approval by the City’s determination. The proposed reduced setback would 
be appropriate, should the City approve the reduced riparian setback, by meeting the 
objectives of the SCVHP including: 

• Enhance and restore stream and riparian systems outside the habitat reserves 
and provide additional benefit to native fish and other stream-dwelling 
species.  

• Landscape Level Goal 3: Enhance or restore representative natural and semi-
natural landscapes to maintain or increase native biological diversity. 

• Natural Community-Level Goal 8: Improve the quality of streams and the 
hydrologic and geomorphic processes that support them to maintain a 
functional aquatic and riparian community to benefit covered species and 
promote native biodiversity. 

• Natural Community-Level Goal 9. Maintain a functional riparian forest and 
scrub community at a variety of successional stages and improve these 
communities to benefit covered species and promote native biodiversity. 

 
The City would be justified in permitting such a riparian setback reduction should the 
Wildlife Agencies concur that the project, in its entirety, and the reduced setback do 
not conflict with the goals and intent of the SCVHP. As noted above, the City retains 
independent discretion whether to approve a reduced riparian setback, upon making 
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the appropriate findings, following coordination with the Wildlife Agencies. To 
ensure the Wildlife Agencies’ feedback, MM BIO-2.1 requires the project applicant 
obtain a reduced riparian setback exception from the City with review and comment 
from the Wildlife Agencies.  
 
As discussed under Response F.6, the project was redesigned since release of the 
Draft EIR to adjust the amount of encroachment from the roundabout within the 35-
foot setback zone. The previous design contained both a sidewalk and a trail within 
that 35-foot zone. The updated design contains a trail but eliminates the sidewalk, in 
order to minimize disturbance by limiting the amount of hardscape constructed in the 
35- foot riparian setback to approximately 100 square feet. The revised figure, 
showing the altered design of the roundabout and sidewalk configuration, is shown in 
Section 6.0 Draft EIR Figure Revisions.  
 
Furthermore, Figure 1 in Appendix B of this FEIR shows the potential project 
impacts if the roundabout was moved completely out of the 35-foot setback zone. 
Approximately 2,500 square feet of residential site area would be subtracted from the 
current design, resulting in a reduction in residential development compared to the 
project as proposed. At this time, the building design is not completely finalized.  
However, assuming a five-story building, it is estimated this reduction would result in 
a loss of 10 – 20 units (assuming approximately 500 – 1,000 sq. ft. per unit). 

 
Comment J.2: The proposed project does not follow the City of San José’s General Plan Riparian 
Corridor Protection and Bird-Safe Design Policy 6-34. 
Policy 6-34 provides that a reduced setback may be considered under limited circumstances such as 
“There is no reasonable alternative for the proposed Riparian project that avoids or reduces the 
encroachment into the Setback Area.” We are familiar with the site and we are confident that 
reasonable alternatives that maintain a minimum of 35 ft from the waterways can be designed. 
 

Response J.2: The existing development includes an asphalt parking lot extending 
across the project site, including within the Coyote Creek riparian setback area. It 
should be noted the project has an unusually long frontage adjacent to a riparian 
corridor, with over 0.8 mile of frontage combined along Coyote Creek and Penitencia 
Creek, and the area that the project would encroach into the 35-foot setback is in an 
area where the triangular shaped site narrows at a corner. The only non-exempt 
development proposed within the 35-foot riparian setback area is a traffic roundabout, 
which the City required to be added to the site design for traffic calming and to slow 
vehicle speeds between Berryessa and Mabury Roads. Therefore, implementation of 
the proposed project would result in improvements that would, compared to existing 
conditions, benefit the ecology of the surrounding area. Additionally, relocation of 
the roadway would be difficult given the need to connect existing thoroughfares 
through the site. 
 
As discussed under Response J.1, Figure 1 in Appendix B shows the potential 
impacts to the project if the roundabout were to be adjusted beyond the 35-foot 
setback zone. Approximately 2,500 square feet of residential site area would be lost, 
equating to approximately 10 – 20 residential units, impacting the overall project 



 
San José Flea Market PD Rezoning 30 Final EIR 
City of San José  March 2021 

design and objectives. Furthermore, Figure 2 in Appendix B shows the amount of 
additional mitigation area provided by the project beyond the 100-foot setback area. 
Approximately 1.1 acres will encroach into the 100-foot setback, while 1.9 acres of 
the site will be dedicated to ecological improvements. Overall, the project will have a 
beneficial impact, as discussed, compared to baseline conditions with expansive Flea 
Market surface parking and activity. 

 
Comment J.3: The proposed project is in conflict with multiple policies from the Envision 2040 
General Plan. 

• Chapter 1 – Living Amidst Abundant Natural Resources 
• Goal ER-2 – Riparian Corridors “Preserve, protect, and restore the City’s riparian resources 

in an environmentally responsible manner to protect them for habitat value and recreational 
purposes.” 

• Policy ER-2.1 – Ensure new public and private development adjacent to riparian corridors… 
consistent with SCVHP and SJ riparian policy. 

• Policy ER-2.2 – Ensure that a 100-foot setback from riparian habitat is the standard to be 
achieved in all but a limited number of instances, only where no significant environmental 
impacts would occur. 

• Policy ER-2.3 – Protect riparian corridors from encroachment of lighting…. 
 

Response J.3: Section 3.4 Biological Resources of the Draft EIR discusses 
consistency with the City’s General Plan policies noted in the comment. The project 
would comply with the requirements of the Santa Clara Valley Habitat Plan (Habitat 
Plan) by maintaining consistency with the San Francisco Regional Water Quality 
Control Board (RWQCB) National Pollutant Discharge Elimination System 
(NPDES) Permit standards, which require the implementation of best management 
practices and performance standards to protect water quality before, during, and after 
construction. The Habitat Plan also requires the project to incorporate in-stream 
projects (including bridge construction and outfall modifications/reconstruction) to 
minimize adverse impacts on aquatic and riparian habitat. Additionally, the project 
would comply with the conditions of any permits from the U.S. Army Corps of 
Engineers (USACE), RWQCB, and/or California Department of Fish and Wildlife 
(CDFW), as necessary.  
 
Furthermore, the project site is currently developed with a fully impervious parking 
lot that provides in most locations no setback from the adjacent riparian corridors 
along Coyote Creek and Penitencia Creek. Figure 3.4-1 of the Draft EIR depicts that 
the project would remove nearly 10 acres of hardscape adjacent to the riparian 
corridors and replace the incompatible hardscape with open space and new 
landscaping. The replacement of hardscape with vegetated open space would improve 
the quality of the habitat within the setback area for use by wildlife and would be 
consistent with the General Plan’s policies which emphasize protection and 
restoration of riparian habitat. Implementation of the proposed project would include 
improvements that would benefit the ecology of the surrounding area, compared to 
existing conditions. The project would replace the existing bridge crossing that 
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constricts channel flow and fish passage with new bridge structures that would 
facilitate fish movement through Upper Penitencia Creek.  
 
As discussed on pages 78 and 79 of the Draft EIR, the project would minimize the 
spillover of lighting into the adjacent riparian corridors by implementing the use of 
low-intensity lighting or other low-dispersion lighting technology. Lights would be 
oriented so that they are placed on the perimeter of the project site and directed 
inward and downward toward the ground, and shielding of lights from behind. For 
these reasons, the proposed project would not lead to changes in lighting that would 
significantly impact sensitive riparian species, such as steelhead, Chinook salmon, or 
their habitat. 
 
As noted, on page 85 of the Draft EIR, despite the beneficial effects of the project, a 
portion of the project under both Option 1 and Option 2, would conflict with the 
City’s riparian policy and Habitat Plan by constructing 1.36 acres of surfacing and 
non-structural improvements that are not considered allowable uses within riparian 
setbacks. The minimum setback between the edge of the riparian canopy and closest 
proposed non-exempt use would be 18 feet along the arterial road in the southwestern 
portion of the site (see Figure 3.4-1 of the Draft EIR).  
 
With the redesign of the project, as discussed in Response J.1 and as shown in the 
revised Figure 2.2-7, the amount of encroachment the project would require that 
would be inconsistent with the City’s riparian policy and Habitat Plan would be 
reduced by constructing only 1.1 acres of surfacing and non-structural improvements 
within the 100-foot riparian setback, compared to 1.36 acres proposed with the 
original project design depicted in the Draft EIR. Additionally, the minimum setback 
between the edge of the riparian canopy and closest proposed non-exempt use would 
be 29.8 feet along the arterial road in the southwestern portion of the site.  
 
The Draft EIR identified this encroachment as a significant impact and included on 
page 88 of the Draft EIR, Mitigation Measures MM BIO-2.1 and MM BIO-2.2, to 
obtain a riparian setback exception prior to the issuance of a Planned Development 
Permit for the non-exempt uses and to require the implementation of a Riparian 
Setback Enhancement Monitoring Plan to compensate for the degradation of setback 
functions in this area. The Draft EIR concluded with implementation of the 
mitigation measures, the project would have a less than significant impact related to 
the riparian encroachment. Given the project redesign and the baseline conditions of 
the operating Flea Market, these impacts would be continue to be considered less than 
significant. Thus, the project’s encroachment would not conflict with the General 
Plan’s riparian goals and polices. 
 

Comment J.4: Artificial Light at Night and Bird Collisions 
The incremental and cumulative impacts of Artificial Light at Night on all living organisms and on 
ecosystems are not disputable (see references and attached bibliographies) and it is increasingly 
evident that lights attract birds to areas where they are vulnerable to collision with man made 
structures. The risk is substantial at all building heights, and increases with proximity to waterways. 
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The creek corridors at the project site are relatively dark at night at the time this letter is written. Due 
to street lighting and urban development, the project will increase ambient light all along the creek 
corridors, within the 100-ft setback and beyond. To mitigate the risk, all buildings and structures 
within 300 ft of the creek corridor must be retrofitted to provide visual cues and protect birds from 
collisions. 
 
Mitigation for Impact BIO-4 should require all lighting in the project to be shielded from the dark 
sky and avoid spillover. In addition, within the 100-ft creek corridor the light fixtures should be 
adjustable and require dimming at midnight, and color temperature should not exceed 2700 Kelvin. 
 
Probably the most important criteria for lighting is color temperature. This is important because LED 
lighting emits a pronounced peak of blue wavelength light. Research has shown that Blue light is the 
most damaging to circadian rhythms in organisms, and is one of the drivers of the “insect 
apocalypse.” For the entire project beyond the 100-ft riparian corridor, light temperature should not 
exceed 3000K. 
 

Response J.4: The Mitigation Measure, MM BIO-4.1, includes measures to reduce 
the effects of lighting on animal communities along Coyote and Upper Penitencia 
Creeks. Those measures require: minimizing exterior lighting along the northern and 
western perimeters of the site; having all exterior lights directed toward the project 
site and away from the creek and shielded so that light is not directed toward the 
creeks; avoiding up-lighting; and installing occupancy sensors or other switch control 
devices on interior lights of office buildings (except for emergency/safety lights), and 
programming those interior lights to shut off during non-work hours and between 
10:00 PM and sunrise. These measures are adequate to avoid spillover of lighting into 
the riparian corridors. Additionally, any street lighting proposed by the project would 
be reviewed by the City to ensure conformance with standard City requirements for 
street lighting. 
 
With regard to the question of light “color temperature,” there is evidence that light 
of different wavelengths can have various effects on animal communities, but there 
have been conflicting study results, and there is no clear standard regarding the 
approach or necessity of restricting wavelengths of lights. Artificial light has led to 
declines in insect populations, and the use of lights with longer wavelengths (amber 
and red) in urban areas may help reduce the effects of lighting on insects.2 The 
International Dark Sky Association recommends using lighting with a color 
temperature of no more than 3,000 Kelvin to minimize harmful effects on humans 
and wildlife.3 However, the effects of different light wavelengths on various species 
of insects, and on other taxa such as birds and mammals, are not consistent. Some 
studies have shown that using blue and green lights may be less disorienting to birds 

 
 
 
2 Owens, A.C., Cochard, P., Durrant, J., Farnworth, B., Perkin, E.K. and Seymoure, B., 2020. Light pollution is a 
driver of insect declines. Biological Conservation, 241, p.108259. https://doi.org/10.1016/j.biocon.2019.108259. 
3 International Dark-Sky Association. 2020. Outdoor Lighting Basics. Available: https://www.darksky.org/our-
work/lighting/lighting-for-citizens/lighting-basics/. Accessed November 2020.  

https://doi.org/10.1016/j.biocon.2019.108259
https://www.darksky.org/our-work/lighting/lighting-for-citizens/lighting-basics/
https://www.darksky.org/our-work/lighting/lighting-for-citizens/lighting-basics/
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compared to red lights4, but it is known that birds can be disoriented by red lights5 
and blue lights6. The American Bird Conservancy’s Bird-Friendly Building Design 
guidance states that manipulating light color shows promise in its potential to reduce 
bird collisions with buildings, but additional study is needed to determine what colors 
should be used. Instead, the American Bird Conservancy recommends reducing 
exterior building and site lighting, which has been proven to reduce bird mortality. 
City of San José standards for bird-safe buildings call for compliance with the 
American Bird Conservancy’s standards. The City of San José does not have specific 
requirements for wavelengths and temperature in lighting. 

 
Reducing, shielding, and directing lights on the project site and avoiding uplighting 
effectively limits the effects of lights by minimizing skyglow and the spillage of light 
outwards into adjacent natural areas, and is consistent with City of San José and 
American Bird Conservancy standards for minimizing bird collisions. MM BIO-4.1 
includes adequate measures to reduce the effects of lighting on animal communities 
using Coyote and Upper Penitencia Creeks, and no further measures are necessary. 

 
Comment J.5: Nesting birds 
MM BIO-6.1 proposes, “to the extent feasible, construction activities shall be scheduled to avoid the 
nesting seasons… from February 1 through August 31, inclusive.” The most likely nesting area is the 
riparian corridors of both Coyote and Upper Penitencia Creeks. In the thick riparian forest on the site, 
identifying nests is not a feasible mitigation as it is simply not realistic. Thus, MM BIO-6.2 should 
not apply to in-channel construction. In-channel construction activities, including channel 
dewatering, would be limited to the dry season outside of the nesting season, thus it should occur 
only September 1 through October 15.  
 

Response J.5: The City and the consulting biologists supporting preparation of the 
EIR disagree that detecting nests is infeasible in the riparian corridors along Coyote 
and Upper Penitencia Creeks. As indicated in MM BIO-6.2, the survey must be 
conducted by a qualified ornithologist. An ornithologist would be able to predict the 
species of birds potentially nesting in riparian habitat adjacent to the project site and 
the likely nesting sites/substrates of those species; in conjunction with observations of 
the behavior and movements of birds on the site, that information would help the 
ornithologist to be able to detect active nests adequately for avoidance. Therefore, it 
is unnecessary to limit work in or adjacent to these creeks to the non-breeding season 
for birds. Further, it would be impractical to limit in-channel construction activities 
annually to the narrow 45-day construction window suggested in the comment due to 
standard construction times. 

 
 
 
4 Poot, H., Ens, B.J., de Vries, H., Donners, M.A., Wernand, M.R. and Marquenie, J.M., 2008. Green light for 
nocturnally migrating birds. Ecology and society, 13(2). https://www.ecologyandsociety.org/vol13/iss2/art47/. 
5 Sheppard, C. and G. Phillips. 2015. Bird-Friendly Building Design, 2nd Ed. The Plains, VA: American Bird 
Conservancy, 2015. 
6 Zhao, X., Zhang, M., Che, X. and Zou, F., 2020. Blue light attracts nocturnally migrating birds. The Condor, 
122(2), p.duaa002. 

https://www.ecologyandsociety.org/vol13/iss2/art47/


 
San José Flea Market PD Rezoning 34 Final EIR 
City of San José  March 2021 

 
Comment J.6: Construction dewatering and dewatering during occupancy 
Because shallow groundwater on the project site is likely present at depths of approximately five to 
15 feet, and excavation could extend to 25 feet below grade, project development will likely require 
groundwater pumping and dewatering both during construction and long-term. Please add additional 
analysis and mitigation measures to address the possible impacts on Coyote Creek and Penitencia 
Creek resulting from dewatering for underground construction. 
 
Biological resources. Include a mitigation measure stipulating that, between March 1 and October 31, 
the discharge of water from the construction site into Coyote Creek shall be prohibited if the 
temperature of the water exceeds 72 degrees F unless modeling studies and monitoring demonstrates 
that the volume of the discharge will not increase the maximum daily stream temperatures above 
75.2 degrees F. Prohibit discharges until the discharged water is cooled below the average daily 
stream temperature at the discharge point or maximum daily stream temperatures drop below 75 
degrees F. 
 

Response J.6: This comment suggests that groundwater pumped from the 
construction area would be discharged into Coyote Creek. That is not proposed or 
anticipated to occur. As indicated in Section 3.10.2.1(b) of the Draft EIR (page 172), 
the project would implement LID treatment controls, such as bioretention facilities, to 
treat any pumped groundwater or water from dewatering efforts. Any pumped 
groundwater would be discharged into the City’s sewer system after appropriate 
permitting (see Response I.7 below), or into bioretention facilities that facilitate 
infiltration of the water back into the ground. No groundwater would be discharged 
into Coyote Creek or Upper Penitencia Creek. Therefore, pumping of groundwater 
would not affect the temperature of water in Coyote Creek or Upper Penitencia 
Creek. 

 
Comment J.7: Hazardous materials 
Please add more discussion about water quality impacts related to dewatering. Due to the potential 
hazardous soils on the site, release of toxic groundwater to Coyote Creek and Upper Penitencia 
Creek during construction dewatering is a reasonably foreseeable upset that may release hazardous 
materials into the environment. Please include a mitigation measure requiring approval of a 
groundwater management strategy for dewatering to be approved prior to issuance of building 
permits. Also, stipulate that the required site-specific Health and Safety Plan be prepared by an 
environmental professional and include provisions for the on-site management and/or treatment of 
contaminated groundwater during extraction or dewatering activities. Please also show a proposed 
location for this treatment facility on one of the site plans provided with the DEIR. 
 

Response J.7: Handling and disposal of water discharge from construction 
dewatering shall be based on the character of the groundwater discharge, which may 
vary depending upon the location from which the groundwater is extracted. Water 
discharge produced from construction dewatering can be discharged into the City’s 
sanitary sewer system through the San José-Santa Clara Waster Facility Short-Term 
Wastewater Discharge Permit process if the applicant can prove that the discharge 
would not exceed discharge limits established by the San Jose-Santa Clara Waster 
Facility. If groundwater contains elevated levels of contaminants, the applicant may 
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be required to treat the groundwater to reduce contaminant concentrations prior to 
discharge to the sanitary sewer system. Groundwater treatment and subsequent 
discharge of the treated groundwater to the storm drain system under a NPDES 
permit also is a possible alternative if discharge to the sanitary sewer system is not 
technically and economically feasible. NPDES permits are issued by the Regional 
Water Quality Control Board pursuant to Order No. R2-2017-0048. The potential 
impacts to receiving waters from the discharge of water from construction dewatering 
would be mitigated by compliance with provisions of the applicable discharge 
permits (through the San José-Santa Clara Waster Facility or NPDES permits). 
 
As discussed in Section 3.9 Hazards and Hazardous Materials of the Draft EIR, the 
project would incorporate Mitigation Measures MM HAZ-1.2 and MM HAZ-4.1 
(included below), which, respectively, require management practices for handling 
soil, vapor, and groundwater, and require groundwater sampling and preparation of a 
Remedial Action Work Plan or Soils Management Plan. 
 
MM HAZ-1.2:  In areas of residual contamination from the previous 

underground storage tank (UST) and aboveground storage 
tank (AST), prepare a Site Management Plan (SMP) or 
similar document to manage the cleanup of potential 
contamination to ensure there are no health risks to 
construction workers and future residences and site workers. 
Contact the SCCDEH to determine if the applicant needs to 
enter into the SCCDEH’s Site Cleanup Program for oversight. 

 
The SMP shall be prepared prior to construction to establish 
appropriate management practices for handling impacted soil, 
soil vapor, and groundwater, and shall include the following 
at a minimum: 

 
• A detailed discussion of the site background; 
• Management of stockpiles, including sampling, disposal, 

and dust and runoff control including implementation of a 
stormwater pollution prevention program; 

• Procedures to follow if evidence of an unknown historic 
release of hazardous materials is discovered during 
excavation or demolition; and 

• A health and safety plan (HSP) for each contractor 
working at the site, in an area below grade, that addresses 
the safety and health hazards of each site operation phase, 
including the requirements and procedures for employee 
protection. The HSP shall outline proper soil handling 
procedures and health and safety requirements to 
minimize work and public exposure to hazardous 
materials during construction. 
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MM HAZ-4.1: Prior to the issuance of any demolition or grading permits, the 
project applicant shall enter into an agreement with the 
SCCDEH’s Site Cleanup Program to provide regulatory 
oversight. The applicant shall meet with the SCCDEH and 
perform additional soil and groundwater sampling and testing 
to adequately define the known and suspected contamination. 
A Remedial Action Work Plan and/or Soil Management Plan 
shall be prepared and submitted to the agency for their 
approval to demonstrate that cleanup standards will be met for 
the development of the site. All measures identified in the 
plan(s) shall be implemented during all phases of 
construction, as applicable. 

 
Additional sampling and remediation shall include, at a 
minimum, the following areas: 1) TPHd, TPHo, and benzene 
groundwater sampling in the vicinity of the formed feed 
lot/meat packing facility; 2) lead sampling in shallow soil 
surrounding former on-site structures; 3) shallow soil 
sampling near wood framed structures for organochlorine 
pesticides and pesticide-related metals (arsenic, lead, and 
mercury); 4) shallow soil sampling on parcel 254-17-007 to 
define the extent of elevated dieldrin concentrations; and 5) 
soil sampling at planned earthwork locations within the fill 
area near Coyote Creek. 

 
Evidence of regulatory oversight and approved plan(s) shall 
be submitted to the Director of Planning, Building and Code 
Enforcement or the Director’s designee and the 
Environmental Compliance Officer of the City of San José for 
approval prior to issuance of any grading permits. 

 
Refer to Response J.8 for further discussion on permits and practices required for 
dewatering during project construction.  

 
Comment J.8: Hydrology and Water Quality 
Under Regulatory Framework, please include a discussion of the City of San José Green Stormwater 
Infrastructure Plan. Also, in order to evaluate the impacts of dewatering to allow for underground 
parking, please document the following details in the DEIR: 
 
The estimated amount of dewatering to be required for the project including the days and hours 
dewatering will take place, the number of months this will take place, the volume of water to be 
produced (discharge per minute) during dewatering, and total groundwater pumping in acre feet. 
Include both groundwater dewatering and dewatering effluent that will be contained prior to 
discharge, and where it will be discharged into the storm or sanitary sewer system once pollutant 
levels are deemed acceptable. Include a mitigation measure to require periodic reports during 
dewatering documenting current groundwater levels, pumping rates, pumped water quantity, and 
adherence to water quality standards. 
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Response J.8: At this time, the total amount of dewatering required for project 
construction is unknown, because the permit under review is a Planned Development 
Rezoning and specific Planned Development (PD) Permits have not been submitted 
to indicate which buildings will have below-ground parking levels. However, it can 
be conservatively assumed that the project would include two stories of underground 
parking (25 feet deep) and that residential blocks would require a total of 560,000 
cubic yards of excavated soil. The amount of dewatering would be determined and 
properly evaluated in the context of future PD Permits for construction of individual 
building(s). It should be noted that the proposed project is for the rezoning of the 
project site, and subsequent projects would be analyzed to determine if the specific 
development is within the scope of this Rezoning EIR or if they will require a 
supplemental or new EIR pursuant to CEQA Guidelines Section 15152. 
 
As part of the grading and building permit processes for future physical development, 
the project applicant would be required to prepare a Dewatering Plan, which must be 
reviewed and approved by the City prior to any dewatering efforts included in project 
construction. The Dewatering Plan would require best management practices to 
reduce erosion and potential contaminant release. 

 
Comment J.9: Include a mitigation measure to limit dewatering during the rainy season (between 
November and March) to minimize stream or storm drain capacity issues. 
 

Response J.9: As noted in Response I8 above, the project applicant is required to 
prepare a Dewatering Plan should dewatering be required at the grading and building 
permit stages. This dewatering plan must be reviewed and approved by the City prior 
to any dewatering efforts included in project construction. Any requirements to 
address storm drain capacity, dependent on the amount of dewatering determined to 
be required for construction, would be addressed during City review of the 
Dewatering Plan. 

 
Comment J.10: Under the NPDES permit, the project should maximize opportunities for infiltration 
and evapotranspiration, and use of stormwater as a resource. Add a mitigation measure to require use 
of stormwater as a resource to reduce runoff and restore natural hydrologic functions (rainwater 
harvesting for non-potable uses, installation of pervious paving, etc.). 
 

Response J.10: As discussed in Section 3.10 of the Draft EIR (pages 162-172), the 
project would comply with the Municipal Regional Stormwater (MRP) NPDES 
Permit, which requires projects to implement Best Management Practices (BMPs) 
and incorporate Low Impact Development practices into the design that prevent 
stormwater runoff pollution, promotes infiltration, and slows down the volume of 
water coming from the site. No additional mitigation is required. 

 
K. SOMOS Mayfair (dated November 16, 2020) 
 
Comment K.1: It has come to our attention that the merchants at the Berryessa Flea Market did not 
receive notification of the San José Flea Market Planned Development Rezoning Project EIR process 
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despite the fact that they will clearly be affected by any form of redevelopment that takes place on 
the site. Because of the insufficient notification and the challenges of participation in the COVID 
shelter in place environment, we would like to recommend extension of the EIR comment period by 
at least one month to give us sufficient time for notification and education of impacted populations 
and a more meaningful opportunity for them to comment as part of the EIR Scoping and the Draft 
EIR. 
 
Furthermore, anticipating the significant impacts to minority and immigrant owned businesses that 
call the Flea Market home, some of whom have been established for decades, we call on the City to 
commission a thorough economic impact analysis to complement the EIR to more adequately 
disclose the direct, indirect and induced impacts of the project to the merchants and larger 
community. 
 

Response K.1: In response to public requests, the City of San José extended the 
public comment period by 15 days beyond the required 45-day public circultion, 
ending on December 1, 2020 instead of November 16, 2020. Additionally, the Draft 
EIR comment period is not the only opportunity for the public to provide feedback on 
the project and its review. The subject application has been under review with the 
City of San José for several years, and there have been multiple opportunities for 
public notice and participation, as described in Response H.1 above. The Final EIR 
and proposed project will require review through public hearings, including Planning 
Commission and City Council. The Planning Division accepts project comments 
leading up to and at the public hearings. The public hearings will be noticed with a 
hearing notice to the community within 1,000 feet of the project site. 
 
Regarding the commenter’s request for an economic impact analysis and further 
consideration of displacement, social and economic effects are not considered 
impacts under CEQA. CEQA Guidelines Section 15131(a) states, “Economic or 
social effects of a project shall not be treated as significant effects on the 
environment. An EIR may trace a chain of cause and effect from a proposed decision 
on a project through anticipated economic or social changes resulting from the project 
to physical changes caused in turn by the economic or social changes. The 
intermediate economic or social changes need not be analyzed in any detail greater 
than necessary to trace the chain of cause and effect. The focus of the analysis shall 
be on the physical changes.” 
 
The Flea Market, while it would cause displacement of Flea Market businesses and 
workers, is not expected to have any economic or social effect that would create a 
secondary or indirect physical change apart from the new construction on the project 
site. From a CEQA perspective, the relevant inquiry would be whether there are 
reasonably foreseeable secondary, physical effects of indirect displacement, such as 
additional VMT, GHG emissions, and air pollutant emissions if any vendors were 
forced to relocate. Any secondary impacts resulting from relocation of individual 
vendors from the Flea Market site is speculative. 
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L. Walter Nieto (dated November 16, 2020) 
 
Comment L.1: [No comments included in email, titled “Flea market. San Jose”] 
 

Response L.1: The email received by City staff did not include text or attachments 
containing comments about the Project. Staff responded to the email on November 
16, 2020 requesting further clarification but no response was provided. Therefore, no 
response is needed. 

 
M. Soft Lights (dated November 23, 2020) 
 
Comment M.1: Thank you for the opportunity to comment on the draft EIR for the 61.5-acre flea 
market site. Soft Lights (www.softlights.org) is an advocacy group dedicated to protecting the 
darkness resource and eliminating light pollution. 
 
Quote: “During and after project construction, the spillover of lighting into the adjacent riparian 
corridors would be minimized by the use of low-intensity lighting or other appropriate low-
dispersion lighting technology, orientation of lights so that they are placed on the perimeter of the 
project site and directed inward (rather than directing any lighting toward the riparian corridors on 
site) and downward toward the ground, and shielding of lights from behind. Thus, changes in lighting 
as a result of the proposed project are not expected to result in a significant impact on special-status 
fish or their habitat.” – page 34 
 
Using the language of “is not expected to result in a significant impact” allows the project to impact 
fish and habitat. The darkness resource is severely impaired, and any new project must not further 
damage the darkness resource. 
 
The EIR is missing precise language that will protect the darkness resource. First, the EIR should 
specify that any lighting for the project must be majority amber color temperature (approximately 
1900K to 2200K), with a maximum of 2700 Kelvin at any location. This requirement is to limit 
damaging blue wavelength light. Second, the luminous flux must be very low, with a maximum of 
700 lumens from any one luminaire. We agree with the requirement that all outdoor lighting must be 
shielded and diffused (no bare-diode LEDs). 
 

Response M.1: Under existing conditions, the riparian corridor is not exposed to 
significant amounts of lighting, since the Flea Market does not operate past 5 PM. 
Implementation of the proposed project would result in an increase in lighting. 
However, as discussed on pages 78 and 79 of the Draft EIR, and under Response J.8, 
the project would minimize the spillover of lighting into the riparian corridor by 
implementing low-intensity lighting and orienting lights inward and downward 
toward the ground. 
 
The City Council Policy 4-3: Private Outdoor Lighting on Private Developments 
states that the Correlated Color Temperature for lighting should fall within the range 
of 3,500 to 4,300 Kelvin, in accordance with the City of San José Public Streetlight 
Design Guide. As noted in the Draft EIR Section 3.1.2 (c), all lighting by the project 
would be installed by the project would be full-cutoff lighting, designed in 

http://www.softlights.org/
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conformance with the City Council policies. Additionally, Mitigation Measures MM 
BIO-4.1, requires the project implement bird design considerations which are 
reviewed and approved by a qualified ornithologist. These considerations would 
include avoiding exterior up-lighting and minimizing exterior lighting on the northern 
and eastern perimeters of the proposed project.  
 
Darkness, on its own. is not a CEQA resource; therefore, the Draft EIR appropriately 
analyzes the project’s lighting impacts to CEQA resource areas including Aesthetics 
and Biology. Thus, this comment raises no new significant impacts and no revisions 
are necessary, since the text is consistent with CEQA requirements. 

 
Comment M.2: Quote: “However, the project description includes measures to ensure that a 
substantial new source of light and glare within the riparian corridors would not be created.” – page 
34 
 
Using the language “substantial new sources of light and glare” allows the project to create new light 
pollution sources, when in fact, we are already facing a crisis of light pollution within the city and 
any new project information must not add any new light pollution. 
 

Response M.2:  The language “new sources of substantial light and glare” is taken 
directly from the CEQA Guidelines Appendix G, Aesthetics checklist question d). 
Further, CEQA Guidelines Section 15382 states, a “significant effect on the 
environment’ shall mean a substantial or potentially substantial adverse change in any 
of the physical conditions within the area affected by the project” No revisions are 
necessary, since the text is consistent with CEQA requirements, and neither the City 
nor CEQA establish a threshold of no new, i.e. zero, additional lighting; the relevant 
question is whether lighting introduced by a project would be a substantial new 
source.  
 

Comment M.3: To ensure that no new light pollution is added as the result of this project, the city 
must take Sky Quality Meter readings at the project site prior to development and require that the 
project add 0.00 mpsas of new light pollution. Any location measurement above 20.5 mpsas means 
that the area is already light polluted and additional light pollution must be prohibited. 
 

Response M.3: The comment regarding Sky Quality Meter readings does not refer to 
any specific CEQA issues or inadequacies of the Draft EIR. As described in Section 
3.1.2 (c) on page 36 of the Draft EIR, the project’s the proposed lighting would 
comply with the City Council Policy 4-3 for private development and the General 
Plan’s design and lighting policies and therefore the project would not result in the 
creation of new substantial lighting or glare which would adversely affect day or 
nighttime views in the area. Therefore, no mitigation would be required.   

 
Comment M.4: Quote: “Exterior lighting on the northern and western perimeters of the development 
footprint will be minimized to the extent feasible, except as needed for safety. All exterior lights will 
be directed toward facilities on the project site (e.g., rather than directed upward or outward) and 
shielded to ensure that light is not directed outward toward Coyote Creek or Upper Penitencia 
Creek.” – page 53 
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Using the language “extent feasible, except as needed for safety” allows the project to install lighting 
without restriction under the guises of “not feasible” or “needed for safety.” This language should be 
eliminated. Instead, the EIR should state, “Research has shown that crime is not reduced through 
bright lighting and that darkness is a fundamental necessity for the proper functioning of all 
biological life. Therefore, all building windows must be covered at night to prevent light escape and 
all outdoor lighting must be a maximum of 1900 Kelvin, a maximum of 700 lumens, and fully 
shielded at a BUG level of (0, 0, 0).” 
 

Response M.4: The referenced quote is located on page 95 of the Draft EIR and is 
included as part of Mitigation Measure MM BIO-4.1 which are outlined bird-safe 
design considerations that could be included in the project and reviewed and 
approved by a qualified ornithologist to reduce the impacts of the project related to 
wildlife movement. As described in the Mitigation Measure, the design measures 
would be reviewed by qualified ornithologist to ensure effectiveness in reducing bird 
strikes and would be required to be submitted to the lead agency as part of the 
Mitigation Monitoring and Reporting Program in accordance with CEQA Guidelines 
Section 15097. Incorporation of the bird-safe design measures, reviewed by a 
qualified professional, the project’s impacts to less than significant. 
 
Additionally, regarding the project’s lighting requirements, the City of San José 
Outdoor Lighting Policy7 requires projects to comply with the CALGreen 
Nonresidential Mandatory Measures for Maximum Backlight, Uplight, and Glare 
(BUG) Ratings, up to Lighting Zone 3. Outdoor lighting is required to have light 
levels reduced to 50% for a minimum of six hours beginning at 12 AM. Furthermore, 
the project would be required to prepare and submit an Outdoor Lighting Plan 
showing lamp type, wattage, temperature, BUG Rating, pole height, and photometric 
grid. As described in Section 3.1.2 (c) on page 36 of the Draft EIR, the project’s the 
proposed lighting would comply with the City Council Policy 4-3 for private 
development and the General Plan’s design and lighting policies. Therefore, this 
comment raises no new significant impacts and no revisions are necessary 

 
Comment M.5: The EIR should address the issue of strobing lights. There is a new trend towards 
high intensity, LED strobe lights on utility vehicles, stop signs, tops of buildings, cell phone towers, 
and many other locations. These LED strobe lights are mentally terrorizing for people with PTSD, 
autism, migraine sufferers, highly sensitive persons and others. LED strobing/flashing must be 
prohibited at all times within the development in order to ensure compliance with the Americans with 
Disabilities Act which prohibits discrimination against light-sensitive persons. 
 

Response M.5: The project does not propose any strobing or flashing lights in the 
design. Furthermore, the lighting display uses could feature strobing lighting or 
flashing lighting as defined in Section 20.20.625 of the San José Municipal Code, 

 
 
 
7 City of San José. City of San José Interim Lighting Policy Broad Spectrum Lighting (LED) for Private 
Development. Accessed December 3, 2020. Available at https://www.sanjoseca.gov/home/showdocument?id=15545  

https://www.sanjoseca.gov/home/showdocument?id=15545
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which is limited to the Downtown Zoning Districts, as described in the San José 
Municipal Code Section. Therefore, no text revisions are necessary to the Draft EIR.  
 

Comment M.6: Finally, the EIR should address LED billboards and signage. LED advertising 
billboards and storefront signage are a significant new source of light pollution and distraction. The 
EIR should specify that any outdoor signage must be limited to 50 nits or less. 
 

Response M.6: The proposed project does not plan to construct LED billboards or 
signage as part of project design. Therefore, no text revisions are necessary to the 
Draft EIR. 

 
N. Albertson’s Companies (dated November 30, 2020) 
 
Comment N.1: I write on behalf of Safeway Inc. which operates thirteen (13) grocery stores in the 
City of San José and is proudly under construction with its fourteenth location (“Safeway #2776”) at 
Market Park Shopping Center (“Shopping Center”) immediately north of the San José Flea Market 
Planned Development Rezoning Project (“Project”). This letter is submitted as public comment in 
connection with the Draft Environmental Impact Report (“DEIR”) for the Project. 
 
As background, Safeway has followed the redevelopment of the San José Flea Market for over 
thirteen (13) years. I have personally been involved since Day 1, negotiating Safeway’s leases with 
the Shopping Center developer and working with Safeway’s design and construction teams in a 
project manager role. Safeway has watched this amazing Transit-Oriented Development (“TOD”) 
take shape, including the much-anticipated opening of the Berryessa BART station earlier this year, 
and is excited to open Safeway #2776 to the public in early Spring 2021. 
 
A critical component of supporting a grocery store and shopping center at this location is the 
proposed housing and employment mix shown on the Conceptual Site Plan of the DEIR (Figure 2.2-
4). The Project is designed with solid urban planning fundamentals in mind. The residential units will 
provide much-needed housing for Safeway customers and employees, and the commercial office 
opportunities will provide new jobs in the heart of Silicon Valley, all surrounded by beautifully 
designed open space and adjacency to transit. The Project’s development team (“Developer”), which 
is also the developer of the Shopping Center, is compromised of highly seasoned professionals with 
extensive experience in the City of San José. I have worked with many of Developer’s consultants 
before, on a variety of projects, and find them to be top tier in their technical fields. 
 
Developer has methodically designed the Project, Shopping Center, and surrounding elements in a 
synergistic and Class A fashion. Safeway’s goal of providing a state-of-the-art, omni-channel retail 
experience at the Shopping Center aligns with Developer’s objectives for the Project as outlined in 
Section 2.3 of the DEIR: 
 

(1) Construct residential development with connections to public transit, open space and 
creeks, and existing neighborhoods; 

(2) Utilize the area adjacent to the Berryessa BART Station for Transit Oriented 
Development; 

(3) Provide accessibility to alternative forms of transportation including public transit, 
walking, and cycling; 
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(4) Enhance pedestrian-oriented design and urban design by providing residential uses 
proximate to commercial development; 

(5) Achieve sustainability policies, goals, and standards of the Berryessa BART Urban 
Village Plan; 

(6) Enhance, protect, and preserve habitat along Upper Penitencia and Coyote Creeks; 
and 

(7) Increase access to local and regional trail systems. 
 
The drafters of the DEIR have taken a thorough and conservative approach in their assumptions and 
provided substantial evidence that the DEIR is in accordance with the California Environmental 
Quality Act (“CEQA”). I have reviewed Appendix H – Transportation Analysis in detail to ensure 
the pedestrian, bicycle, and vehicular connections to the Shopping Center are well designed and in 
compliance with Safeway’s expectations of a Class A shopping center. Safeway has a vested interest 
in persons easily and safely accessing the Project, Shopping Center, and surrounding neighborhoods. 
Appendix H is in accordance with Safeway’s expectations of a well-studied, well-designed multi-
modal transportation network at the Shopping Center and Project. 
 
In closing, Safeway commends City staff and the stakeholders that have worked diligently on this 
TOD. Safeway supports the Project and recommends approval of the DEIR. 
 

Response N.1: This comment does not raise any new issues about the project’s 
environmental impacts. This comment is acknowledged. 

 
O. Pacific Gas and Electric (dated October 6, 2020) 
 
Comment O.1: Thank you for submitting the San José Flea Market plans for our review. PG&E will 
review the submitted plans in relationship to any existing Gas and Electric facilities within the 
project area. If the proposed project is adjacent/or within PG&E owned property and/or easements, 
we will be working with you to ensure compatible uses and activities near our facilities. 
 
Attached you will find information and requirements as it related to Gas facilities (Attachment 1) and 
Electric facilities (Attachment 2). Please review these in detail, as it is critical to ensure your safety 
and to protect PG&E’s facilities and its existing rights. 
 
Below is additional information for your review: 
 

(1) This plan review process does not replace the application process for PG&E gas or 
electric service your project may require. For these requests, please continue to work 
with PG&E Service Planning: 

(2) If the project being submitted is part of a larger project, please include the entire 
scope of your project, and not just a portion of it. PG&E’s facilities are to be 
incorporated within any CEQA document. PG&E needs to verify that the CEQA 
document will identify any required future PG&E services. 

(3) An engineering deposit may be required to review plans for a project depending on 
the size, scope, and location of the project and as it relates to any rearrangement or 
new installation of PG&E facilities. 
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Any proposed uses within the PG&E fee strip and/or easement, may include a California Public 
Utility Commission (CPUC) Section 851 filing. This requires the CPUC to render approval for a 
conveyance of rights for specific uses on PG&E’s fee strip or easement. PG&E will advise if the 
necessity to incorporate a CPCU Section 851 filing is required. 
 
This letter does not constitute PG&E’s consent to use any portion of its easement for any purpose not 
previously conveyed. PG&E will provide a project specific response as required. 
 

Response O.1: This comment does not refer to any specific CEQA issues or 
inadequacies of the Draft EIR. The comment responds to the receipt of project plans, 
and is noted and will be taken into account by City staff. 

 
P. Salvador Bustamente, Jesus Flores, James Duran, Richard Hobbs, Darcie Green, and 

Christopher Lepe (dated December 1, 2020) 
 
Comment P.1: We are writing as deeply concerned residents and community leaders of San José 
regarding the process and analysis of the Draft Environmental Impact Report (DEIR) for the San José 
Flea Market Planned Development Rezoning Project. 
 
The EIR admits a significant unmitigated impact to the invaluable cultural, historical, and (we would 
add) economic resource of the world-famous “Pulga de San José.” The Historical Resources Section 
of the EIR states “The San José Flea Market, now slightly over 45 years old, is of exceptional 
importance in the context of local history and culture… Demolition of the extant buildings on the 
original flea market site constructed during the period of significance (1960-1980) and alteration of 
the site’s open space to accommodate the construction of the proposed project will have a significant 
effect on the environment in the context of historic resources as defined by CEQA” (pg. 7). 
 
The EIR states on pg xvi that the proposed development plans would have “significant and 
unavoidable impacts” on cultural and historic resources, but it recommends what can be seen at most 
as inadequate surface-level mitigations to deal with the level of significance represented by the loss 
of the market such as: 

• “incorporate physical attributes of the Flea Market into the proposed project, such as signs 
and logos” and 

• “incorporate historic names and other exhibits into the new buildings on the project site.” 
 
Under CEQA, the agency must impose all feasible mitigation measures and alternatives to reduce 
significant unmitigated impacts. The city cannot issue a statement of overriding considerations unless 
and until it imposes all feasible mitigation measures and alternatives. “CEQA requires agencies to 
reduce environmental damage when ‘feasible’ by requiring ‘environmentally superior’ alternatives 
and mitigation measures. If the project will have significant effects, the agency may approve the 
project only if it makes express findings that it has ‘eliminated or substantially lessened all 
significant effects on the environment where feasible’ and that any unavoidable significant effects are 
‘acceptable due to overriding concerns’. 
 

Response P.1: This comment correctly states the EIR’s conclusion regarding the loss 
of the historic Flea Market site, and requests that all feasible mitigation measures and 
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alternatives be considered that would avoid the need for a statement of overriding 
considerations, should the project be approved. There is no mitigation measure that 
fully offsets the loss of the Flea Market. The Draft EIR has identified all feasible 
mitigation options that would reduce, albeit not avoid, significant impacts to the Flea 
Market and identified alternatives to avoid the identified impact due to loss of the 
Flea Market:  the No Project Alternative and the Reduced Footprint Alternative. The 
comment does not offer or include new mitigation measures that could be 
implemented into the project. The City Council will consider the feasibility of the 
various alternatives included in the EIR, including the No Project Alternative and the 
Reduced Footprint Alternative, and only after finding they are infeasible, could the 
City Council consider adopting a statement of overriding considerations and approve 
the project. For these reasons, no further response and no text revisions are necessary. 

 
Comment P.2: A “Reduced Footprint Alternative” is considered in the DEIR starting on pg 280 that 
“would allow for the same types of uses as proposed by the project but would reduce the 
development site to the surface parking lots south of the Flea Market buildings. The portion of the 
61.5-acre project site utilized under this alternative would be approximately 16 acres in size. This 
alternative would allow the Flea Market to continue operations and retain all existing buildings on 
the site… Construction air quality impacts and construction noise impacts would be reduced due to 
the reduced size of the project… Construction duration would be shorter because of the alternative’s 
smaller size, and the development site would be farther from sensitive residential uses to the north. In 
addition, due to its location on the southern portion of the site, this alternative would avoid project 
impacts to Upper Penitencia Creek including dewatering and riparian corridor encroachment, and 
would reduce impacts related to bird strikes and tree removal. The Reduced Footprint Alternative 
would eliminate the significant unavoidable impact caused by removal of the San José Flea Market, 
which is eligible for listing in the CRHR.” 
 
While the DEIR’s reduced footprint alternative provides one pathway for the retention of the market 
on site, there are additional feasible mitigation measures and alternatives to reduce the impact to this 
cultural, historical, and economic resource to the community. Namely, the developer should consider 
a multi-story option, a reduced footprint option, and an alternative site option to allow the flea market 
to continue operations at or near its current location. Such a market would be unique for the Bay 
Area and perhaps the entire US and be a model for turning a tremendous social equity and 
cultural/historical resources challenge into an invaluable regional and community asset. 
 
Another option that should be explored is an alternative location for the flea market. Such off-site 
mitigation is often required under CEQA for endangered species – for example, setting aside off-site 
burrowing owl habitat when a project destroys burrowing owl habitat on-site. If such measures are 
feasible of owls, they should be at least as feasible for significant impacts to human beings. The city 
must require these measures to be studied in a revised draft EIR and imposed as project conditions 
unless they are proven to be infeasible. 
 

Response P.2: The Draft EIR contained and discussed several alternatives, including 
alternative locations, a no project alternative, reduced footprint alternative, and 
design alternative (see Section 7.0 Alternatives, beginning on page 274 of the Draft 
EIR). The two alternative locations (Diridon Station Area and alternative sites within 
the Berryessa BART Urban Village) were considered but ultimately rejected. The 
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Diridon Station Area was not considered feasible because it is not under the 
applicant’s control and is the subject of a pending application for the Downtown 
West Mixed Used Plan project. The Berryessa BART Urban Village location 
alternative which considered under-developed low-density or industrial sites within 
the Urban Village was considered infeasible because the site options were smaller in 
size than the Flea Market project site, and could thus only accommodate a portion of 
the proposed development. Additionally, relocating the project would conflict with 
the project’s objective to develop all sites that are adjacent to major transit nodes with 
Transit Oriented Development (TOD), see page 275 which outlines the Project 
Objectives in the Draft EIR. Therefore, even if an alternative site were available and 
could feasibly be developed with the proposed project, not allowing the TOD on the 
project site would not meet the project’s objective (Objective 2) to develop the area 
adjacent to the Berryessa BART Station with a TOD.  
 
The comment further suggests the Flea Market could be relocated to an alternative 
site. This mitigation measure was considered and rejected as infeasible in 2007 when 
the City Council certified the EIR (Resolution Numbers 73738 and 73956) in 
conjunction with the approval of a General Plan Amendment and then the Flea 
Market Planned Development Zoning entitlement covering the full 120-acre site on 
both sides of Berryessa Road. It was determined, at the time, that the ability of 
relocation to reduce the project’s historic impact to a less than significant level 
depended on the economic sustainability of the relocated Flea Market, which is a 
complex question that could not be definitively answered at the time the entitlement 
was approved. The economic sustainability of a relocated Flea Market remains 
questionable today. Additionally, the applicant does not control a suitable alternative 
site for relocation of the Flea Market. For this reason, relocation of the Flea Market is 
not a feasible alternative. The project instead proposes feasible mitigation measures 
that would partially mitigate the loss of the San José Flea Market, but does not 
propose to relocate the portion of the Flea Market remaining south of Berryessa 
Road.  
 
Finally, while this project and Draft EIR do not propose or require the relocation of 
the Flea Market, the Draft Berryessa BART Urban Village Plan proposes Land Use 
Policy, LU-2.6 which states, “Allow the current operation of the existing San José 
Flea Market in the present site as an interim use in the Flea Market South District. 
Support the relocation of the San José Flea Market operation in the Transit 
Employment Center land use designation as an interim use in the Flea Market South 
District.” The draft plan also includes two action items on page 41, which state: 
 
“Action Item 1 » The City may assist property owners and tenants to pursue 
opportunities for allowing and incentivizing the relocation of the existing San José 
Flea Market within the Flea Market South District as an interim use.” 

“Action Item 2 » The City should work with the businesses that would 
be displaced from the redevelopment of the Flea Market and assist 
them with finding other tenant spaces within the general area in 
which they could locate their businesses.” 
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Comment P.3: While the DEIR studies the historical and cultural impacts of the proposed 
development, it is silent on what appear to us to be clear economic and social effects. The economic 
and social effects of unmitigated development at the site are particularly relevant to people 
experiencing lower incomes, immigrants, and people of color (POC) who are already reeling from 
the impacts of growing regional inequality, rapidly increasing cost of living, and COVID’s unequal 
impacts on minorities, small businesses, and frontline workers. These populations, who are 
disproportionately connected with the Flea Market are logically therefore to be disproportionately 
impacted by the development plans, and therefore its elimination.  
 
CEQA Guidelines 15131 states that economic or social information may be included in an EIR or 
may be presented in whatever form the agency desires. “An EIR may trace a chain of cause and 
effect from a proposed decision on a project through anticipated economic or social changes resulting 
from the project to physical changes caused in turn by the economic or social changes” (Section 
21083, Public Resourced Code. Reference: Sections 21001(e) and (g), 21002, 21002.1, 21060.6, 
21080.1, 21083(c) and 21100, Public Resources Code). 
 

Response P.3: The referenced section of the CEQA Guidelines refers to situations in 
which the development of a project would result in an economic effect that could lead 
to indirect physical changes elsewhere. An oft-cited example is ‘urban decay’, 
whereby a new commercial use can cause economic effects to other existing 
competing businesses, causing those businesses to fail, and the existing buildings to 
become vacant and poorly maintained, leading to blight. That blight is a reasonably 
foreseeable secondary physical effect of a proposed project. That is not the situation 
being raised in the comment. Rather, the comment indicates there will be economic 
and social effects to the current tenants of the Flea Market who would be displaced, 
but it is not stated in the comment how those economic or social effects would then 
result in secondary physical environmental changes. 
 
As discussed under Response K.1, the Flea Market, while it would cause 
displacement of Flea Market businesses and workers, is not expected to have any 
economic or social effect that would create a secondary or indirect physical change 
apart from the new construction on the project site itself. The Flea Market currently 
supports 762 vendors plus 72 Full Time Flea Market Employees and 37 part-time 
employees. Although the loss of the Flea Market site would displace these jobs, the 
proposed project would introduce more jobs to the area. As discussed in Section 3.14 
Population and Housing of the DEIR, Option 1 would support 8,800 jobs and Option 
2 would support 13,600 jobs. 
 
Furthermore, from a CEQA perspective, the relevant inquiry would be whether there 
are reasonably foreseeable secondary, physical effects of indirect displacement, such 
as additional VMT, GHG emissions, and air pollutant emissions if any vendors were 
forced to relocate. Any secondary impacts resulting from relocation of individual 
vendors from the Flea Market site is speculative. For these reasons, the 
environmental impacts of indirect displacement of vendors are not discussed further. 
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Comment P.4: Finally, we are concerned by the fact that the City did not properly notify the 
merchants and employees at the Flea Market regarding the rezoning, dating back to the Scoping of 
the DEIR over the summer and into the DEIR comment period. Case law indicates that clear-cut 
procedural issues—such as whether “the agency provide[d] sufficient notice and opportunity to 
comment on a draft EIR” or whether “the agency omit[ted] the required discussion of alternatives”—
are reviewed de novo and “courts will invalidate an EIR that fails to meet them.” (Sierra Club, at 
512.) 
 
Public comments originally due two weeks ago and were extended by two weeks to December 1st 
due to concerns that were raised by CBO’s and merchants about insufficient outreach to the 
merchants/employees; however those two weeks are insufficient given that part of the extended time 
took place during Thanksgiving week and that no outreach was done on behalf of the City to notify 
the merchants of the process and the extended time to comment. 
 
It is our understanding that the property owners finally notified the merchants of two meetings last 
Sunday (November 29th) to take place later in December, hosted and facilitated by the owner’s 
development consultant, not by City staff. Importantly, these meetings will take place after the DEIR 
comment period. Of further concern is the fact that the notices did not include any information to 
direct merchants and employees to the City’s website for more information about the project, nor did 
it provide contact information for City staff for questions and concerns to be directed into the official 
public record as part of the DEIR. Finally, the notices and indeed all of the documents provided 
online by the City are not translated into the dominant languages spoken at the Flea Market. 
 
In sum, the City failed to practice a basic tenant of equitable and inclusive development, which is the 
noticing and meaningful engagement of those most likely to be negatively impacted by a project. But 
above and beyond what we view as a key ingredient of equitable and transparent planning, we 
believe the City violated basic principles of the California Environmental Quality (CEQA). CEQA 
Guidelines state, “the lead agency shall provide public notice of the availability of a draft EIR at the 
same time as it sends a notice of completion to the Office of Planning and Research… Notice shall 
be mailed to the last known name and address of all organizations and individuals who have 
previously requested such notice in writing, and shall also be given by at least one of the following 
procedures: 

• Publication at least one time by the public agency in a newspaper of general circulation in the 
area affected by the proposed project. If more than one area is affected, the notice shall be 
published in the newspaper of largest circulation from among the newspaper of general 
circulation in those areas. 

• Posting of notice by the public agency on and off the site in the area where the project is to be 
located. 

• Direct mailing to the owners and occupants of property contiguous to the parcel or parcels on 
which the project is located. Owners of such property shall be identified as shown on the 
latest equalized assessment roll. 

• The alternatives for providing notice specific in subdivision (a) shall not preclude a public 
agency from providing additional notice by other means if such agency so desires, nor shall 
the requirements of this section preclude a public agency from providing the public notice 
required by this section at the same time and in the same manner as public notice otherwise 
required by law for the project.” 
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We believe that the intent and assumption of the CEQA Guideline 15087 Subsection A3 is that 
occupants on the site (not just contiguous) sites must be notified. We, therefore, recommend that the 
City restart the Draft Environmental Impact Report (DEIR) comment period since the City did not 
properly notice the merchants at the market, thereby violating the intent of CEQA Guidelines 15087 
Subsection A3, allowing one month of public input beyond the current December 1st deadline to 
allow for sufficient noticing, education, and input from the merchants, employees, and community. 
 
Furthermore, the City should go above and beyond its normal procedures given the unique attributes 
of the site as an economic and recreational resource to extremely diverse populations, including 
immigrants and non-English speaking populations. As such, the City should: 

• Notify the merchants and employees of the market directly of the Draft EIR comment period 
with physical notices in the three to five most prevalent languages spoken by merchants and 
employees at the market (or 5% or more of the ethnic population at the site). 

• Co-host a community meeting in partnership with local community based organizations 
(CBO’s) in multiple languages (not by those with a vested interest in developing the Flea 
Market), targeted in particular around the needs, questions, and concerns of market’s 
merchants and employees. 

 
Finally, while our comments in this instance are directed specifically to this point of the process as it 
relates to the rezoning of the Flea Market, we encourage the City of San José to connect with us 
during the remaining environmental review and developmental process for this site, as well as for the 
Draft Berryessa Urban Village Plan that we understand has also failed to properly notify and engage 
the merchants at the market and feel has inadequately addressed the concerns over the displacement 
of this vital community resource. 
 

Response P.4: At the start of the public comment period, the City followed noticing 
requirements in accordance with CEQA Guidelines Section 15087(a)(1), as the 
Notice of Availability (NOA) for the circulation of the Draft EIR was published 
in the San José Mercury Newspaper, the newspaper of general circulation in San José 
on October 2, 2020. Publishing the notice in a newspaper of general circulation is one 
of three noticing options to meet the public noticing requirements in CEQA 
Guidelines Section 15087(a).   
 
In addition to publication in a newspaper of general circulation to satisfy the 
requirements of CEQA Guidelines Section 15087(a), the City provided notice of the 
public comment period through the following ways: 

1. Posting the NOA and Draft EIR with the California State Clearing 
Housing and recording the NOA with Santa Clara County Clerk-
Recorder, in accordance with Section 15087 (d) and (e). 

2. Posting the Draft EIR and supporting technical studies on the City's 
Active EIRs website. 

3. Sending notices of the availability of the Draft EIR for public review 
and comment via to the City's Newsflash. The Newsflash lists the 
Planning, Building, and Code Enforcement (PBCE) News and 
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Announcement items and sends all interested parties who have 
requested PBCE notifications, an alert email. 

4. Emails with read-request receipts to all local agencies, neighboring 
cities, and organizations and individuals who have previously 
requested such a notice in writing. This list, noted on pages 3 through 
5 of this First Amendment, includes the list of attendees at the 
Community Meeting/Scoping Meeting for the project and any 
members of the public who requested to be added during the project's 
review.  The community meeting and scoping meeting was held on 
August 16, 2018. The Community Meeting and Scoping Meeting 
notice was sent to property owners and residential tenants on-site and 
within 1,000 feet of the project site, in accordance with the 
City's Outreach Policy 6-30. 

 
Beyond CEQA noticing requirements, the Berryessa BART Urban Village Planning 
Area and the Flea Market site have had significant public outreach opportunities 
informing the public of possible changes to the Flea Market since 20017. These 
include meetings hosted by the City and/or applicant, as further described below. 
 
Planning Outreach Efforts for this project, PDC17-051 

The project site has project development application signs posted on-site since July 
2018 alerting the general public passing by of the proposed planning project and 
providing Spanish, Vietnamese, and English opportunities to contact the City for 
more information, in conformance with the City's Outreach Policy 6-30. As 
previously mentioned, the project held a joint Community Meeting and Scoping 
Meeting for the project on August 16, 2018, which was noticed via a mailed notice to 
all residential tenants and owners of properties within 1,000 feet of the project site.  
In addition, information on this community meeting was included in the Notice of 
Preparation for the EIR posted in the Mercury News on August 1, 2018, mailed to all 
adjacent jurisdictions, recorded with the Santa Clara County Recorders Office, and in 
e-mail notifications and newsflash to individuals and groups who requested to receive 
such notices. In conformance with the City’s Outreach Policy 6-30, public hearing 
notices for the Planning Commission and City Council hearings on the proposed 
rezoning project will be mailed prior to the hearing to all property owners, residential 
tenants within 1,000 feet of the project site and interested parties who requested to be 
added to the mailing list.  

Applicant Outreach 

Beyond the City Council's Outreach Policy 6-30 requirements and CEQA notification 
requirements and since these outreach concerns were raised, the applicant has 
conducted further outreach to visitors and patrons of the Flea Market to inform them 
of the proposed development on December 6 and 20, 2020. (See Appendix B).   

On Sunday, Dec 6th, 2020 and Sunday, December 20, 2020 from 10 AM to 1 PM, the 
applicant held vendor open houses on site, during which vendors could learn about 
the proposed project and planning around the BART Station and discuss the future of 
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the Flea Market. A Spanish Translator was available during the open house. The open 
house on December 6th had approximately 80 attendees and the open house on 
December 20th had approximately 37 attendees. A flyer was distributed to each 
vendor to advertise. Sign in sheets from the open houses were provided to the City 
and added to the City’s email notification list. 

Berryessa BART Urban Village Plan Outreach 

In addition, the City has conducted extensive community outreach for the preparation 
of the Berryessa BART Urban Village Plan, which discusses the future of the Flea 
Market site. For the Berryessa BART Urban Village outreach meetings, the City 
provided notification to all owners and residential tenants within the planning area 
and a 1,000-foot radius of the Urban Village planning area, notifying approximately 
3,000 properties. Additionally, notices were sent to any interested parties who 
requested notification and approximately 500 stakeholders, totaling 5,000 mailings 
for the outreach meetings. The City hosted three Community Workshops to discuss 
the Berryessa BART Urban Village Plan with an average attendance of 50 - 100 
interested parties. Workshop One was hosted in 2018, Workshop Two was hosted in 
2019, and Workshop Three was hosted online in the Fall of 2020. The Fall 2020 
workshop was conducted virtually due to COVID-19 and Shelter in Place limitations 
on conducting public meetings. The City has had a dedicated website for the Urban 
Village Plan since 2018, which also includes information about the proposed Flea 
Market project. 

Previous Planning Efforts and Outreach on the Project Site 

As stated in Section 2.0 Project Description of the Draft EIR, in 2007 the City of San 
José approved a General Plan Land Use Amendment and a Planned Development 
Rezoning which would redevelop the Flea Market site (under File Nos. GP06-04-01 
and PDC03-108).  The previous entitlements included three city hosted community 
meetings held on January 20, 2005, March 7, 2007, and July 16, 2007. Additionally, 
the applicant has conducted vendor specific outreach over the years including 
meetings on: February 28, 2007, May 23, 2007, September 27, 2013, February 25, 
2017, December 6, 2020, and December 20, 2020. These meetings had a Spanish 
translator present and available the entire time. 

This comment does not refer to any specific inadequacies of the Draft EIR. 
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SECTION 5.0   DRAFT EIR TEXT REVISIONS 

This section contains revisions to the text of the San José Flea Market PD Rezoning Draft EIR dated 
October 2020. Revised or new language is underlined. All deletions are shown with a line through 
the text.  
 
DEIR, page 10 Discussion of the Berryessa BART Urban Village Plan, the following 

information will be REVISED as follows: 
 
2.2.1.2  Urban Village Plan 
 
The 61.5-acre project site is located within the Berryessa BART Urban Village, which surrounds the 
Berryessa/North San José BART Station. This is the first BART station in the City of San José and is 
expected to host 25,000 riders daily by 2030. The boundaries of the urban village are generally Shore 
Drive to the north, Lundy Avenue to the east, Coyote Creek to the west, and Mabury Road to the 
south (refer to Figure 2.2-3: Berryessa BART Urban Village Plan Area). The Berryessa BART Urban 
Village Plan encompasses 270 acres. The draft Berryessa BART Urban Village Plan adjusts the 
area’s planned growth set in the Envision San José 2040 General Plan, and includes an employment 
capacity of 4.2 million square feet of commercial uses (14,000 jobs) and a residential capacity of 
5,100 6,516 dwelling units (including 1,416 already entitled and built). Under the draft Berryessa 
BART Urban Village Plan, the commercial capacity is reduced from 6.63 million square feet of 
commercial uses (21,100 jobs) to 4.2 million square feet of commercial uses; the additional 2.28 
million square feet of planned job capacity is reallocated to other General Plan growth areas in the 
City. The residential capacity is increased from the General Plan allocation of 4,814 dwelling units to 
5,100 6,516 dwelling units by shifting planned housing capacity from other urban villages to the 
Berryessa BART Urban Village. General Plan and Urban Village Plan capacities are shown in Table 
2.2-3 below. 
 

Table 2.2-3: Urban Village Plan Capacities 
 

 Envision San José 
2040 General Plan 

Berryessa BART 
Urban Village Plan 

Residential 4,814 units 5,100 6,516 units 
Commercial 6.63 million square 

feet (21,100 jobs) 
4.2 million square feet 
(14,000 jobs) 

 
 
DEIR, Page 237 Transportation Impact Analysis, Section 3.17.1.2 Existing Conditions, the 

following information will be REVISED as follows: 
 
The project site is primarily served by six eight VTA bus routes (61, 64A, 64B, 66, 70, 77, 500, and 
523). These bus lines are shown in Figure 3.17-3 and described in Table 3.17-1, including their 
terminus points, closest scheduled stop, and commute hour headways. The nearest existing bus stops 
to the project site are located along Berryessa Road, near Sierra Road along the north project 
frontage, and served by Routes 61, 70, 77, 500, and 523. 
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DEIR, Page 231 Transportation Impact Analysis, Section 3.17.1.1 Regulatory Framework, the 
following information will be REVISED as follows: 

 
San José Better Bike Plan 20202025 

The San José Better Bike Plan 20202025 establishes goals, policies, and actions to facilitate 
bicycling as a daily part of life in San José. The plan includes and describes designated bike lanes 
along many City streets, as well as designated bike corridors. In order to further the goals of the City, 
pedestrian and bicycle facilities are encouraged with new development projects. 
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SECTION 6.0   DRAFT EIR FIGURE REVISIONS 

 
This section contains revisions to the figures of the San José Flea Market PD Rezoning Draft EIR 
dated October 2020. 
 
Figure 3.17-2 Existing Bicycle Facilities will be REVISED as follows: 
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Figure 2.2-7 Dimensioned Site Plan will be REVISED as follows:  
  



BC = 16+91.33

EC = 22+10.41

BC = 25+56.58



 

 

 
 
 
 
 
 
 
 
 
 
 
 
Appendix A: Draft EIR Comment Letters  
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Re: San Jose Flea Market Planned Development Rezoning Project

Van Der Zweep, Cassandra <Cassandra.VanDerZweep@sanjoseca.gov>
Tue 10/13/2020 8:26 AM
To:  Luo, Yunsheng@DOT <Yunsheng.Luo@dot.ca.gov>

Hi Yungsheng,

The intent is that this EIR is project level to cover the development permits within the the Planned
Development Zoning.  However, that being said, as subsequent development permits come in, their
project descrip�ons will be analyzed to determine if the projects are within the scope of this EIR or if
they will require a supplemental or new EIR. 

Please let me know if you have any other ques�ons,

Cassandra van der Zweep
Supervising Planner | Planning, Building & Code Enforcement
City of San José | 200 East Santa Clara Street 
Email: cassandra.vanderzweep@sanjoseca.gov | Phone: (408)-535-7659

From: Luo, Yunsheng@DOT <Yunsheng.Luo@dot.ca.gov>
Sent: Thursday, October 8, 2020 12:01 PM
To: Van Der Zweep, Cassandra <Cassandra.VanDerZweep@sanjoseca.gov>
Subject: RE: San Jose Flea Market Planned Development Rezoning Project
 
 

 
Hi Cassandra,
 
Thanks for the clarification! Now I understand that. Just curious: will the city prepare another EIR or
SEIR when it comes to the subsequent development permits?
 
Thank you!
 
Yunsheng Luo
Caltrans, District 4
Cell: 626-673-7057
 
From: Van Der Zweep, Cassandra <Cassandra.VanDerZweep@sanjoseca.gov> 
Sent: Wednesday, October 7, 2020 6:24 PM
To: Luo, Yunsheng@DOT <Yunsheng.Luo@dot.ca.gov>
Subject: Re: San Jose Flea Market Planned Development Rezoning Project
 
EXTERNAL EMAIL. Links/attachments may not be safe.
Hi Yungsheng,
 
It is nice to meet you over email. The current project analyzed is the rezoning for the site and the
affordability and unit mix would be determined with subsequent development permits (PD Permits) thus
the EIR does not have a specific affordable unit number.

mailto:john.tu@sanjoseca.gov
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The project would be subject to the City's Housing requirements. Currently, the Inclusionary Housing
Ordinance (https://www.sanjoseca.gov/your-government/departments/housing/developers/inclusionary-
ordinance-housing-impact-fee) has both on-site and in-lieu options. 
 
Please let me know if I can help clarify any other questions you may have.
 
Thanks,
 
Cassandra van der Zweep
Supervising Planner | Planning, Building & Code Enforcement
City of San José | 200 East Santa Clara Street 
Email: cassandra.vanderzweep@sanjoseca.gov | Phone: (408)-535-7659
 
 
 
 

From: Luo, Yunsheng@DOT <Yunsheng.Luo@dot.ca.gov>
Sent: Wednesday, October 7, 2020 11:46 AM
To: Van Der Zweep, Cassandra <Cassandra.VanDerZweep@sanjoseca.gov>
Subject: San Jose Flea Market Planned Development Rezoning Project
 
 

 
Hello Cassandra,
 
Hope this email finds you well. This is Yunsheng Luo with Caltrans D4. We received a review request
through SCH for the San Jose Flea Market Planned Development Rezoning Project.  I am reaching out
because I have a quick question: of the 3,450 residential units, how many would be the affordable units?
Or the applicant will pay the in-lieu fee instead of offering affordable units? I didn’t see this information
in the DEIR (maybe I didn’t look carefully enough).  Just curious about this information.
 
Thank you!
 
Best,
 

Yunsheng Luo
Associate Transportation Planner
Local Development - Intergovernmental Review (LD-IGR)
Caltrans, District 4
Cell: 626-673-7057
For early coordination and project circulation, please reach out to LDIGR-D4@dot.ca.gov
For information about Caltrans’ land use and transportation environmental review guidances, please
visit the SB-743 Implementation website.
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October 29, 2020 

Cassandra van der Zweep 
Supervising Planner | Planning, Building & Code Enforcement 
City of San José | 200 East Santa Clara Street  
 
SUBJECT: Notice of Availability of a Draft Environmental Impact Report (EIR) for the San Jose Flea Market 
Planned Development Rezoning Project 
 

The County of Santa Clara Roads and Airports Department (The County) appreciates the opportunity to review the Notice 
of Availability of a Draft Environmental Impact Report (EIR) for the San Jose Flea Market Planned Development 
Rezoning Project, and is submitting the following comments: 

• County’s closest expressway facility to the proposed development is Capitol Expressway, which is about 
two miles out, but the EIR did not include any of County facilities.   

• The County would like to recommend that this this project contribute fair share to Montague widening 
between Trade Zone and I-880. 

• We want to emphasize that transit trip reduction should be revised to reflect new VTA Transit Service 
Plan which calls for reduction of services up to 30%. 

 
If you have any questions or concerns about these comments, please contact me at 408-573-2462 or 
ben.aghegnehu@rda.sccgov.org 

Thank you. 

mailto:ben.aghegnehu@rda.sccgov.org
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RE: Question on The San Jose Flea Market PD Rezoning EIR

Alesia Hsiao <ahsiao@baaqmd.gov>
Thu 11/12/2020 2:00 PM
To:  Van Der Zweep, Cassandra <Cassandra.VanDerZweep@sanjoseca.gov>

 

 

Hi Cassandra,
 
Thank you for your reply to my inquiry. I have reviewed and I wanted to provide recommenda�ons by Air District
staff on measures to consider in further reducing ROG impacts from area sources like consumer products, parking
surface degreasers, and pes�cides/fer�lizers:
 

Incorporate locally-based compost/mulch into landscaped areas for soil enrichment and weed suppression
to minimize need for synthe�c fer�lizers and pes�cide use,
Employ integrated pest management techniques, and
Consider alterna�ve paving materials to reduce the use of asphalt such as pervious pavement, porous
concrete, or other low impact op�ons.

 
Please let me know if you have ques�ons.
Thank you,
Alesia Hsiao, AICP | Senior Environmental Planner 
Planning and Climate Protec�on Division
Bay Area Air Quality Management District
Office: 415-749-8419                                       
 
From: Van Der Zweep, Cassandra <Cassandra.VanDerZweep@sanjoseca.gov> 
Sent: Wednesday, November 4, 2020 3:36 PM
To: Alesia Hsiao <ahsiao@baaqmd.gov>
Subject: Re: Ques�on on The San Jose Flea Market PD Rezoning EIR
 
Good a�ernoon Alesia,
 

1.       First two files are the unmi�gated Flea Market Opera�onal outputs. I highlighted the emissions I used
in YELLOW

2.       Third and fourth files are the mi�gated Flea Market Opera�onal outputs. I highlighted the emissions I
used in ORANGE

3.       The fi�h file is the Consumer ROG adjustment that I&R used to adjust the CalEEMod ROG defaults

 

 

One more update from Illingworth & Rodkin (air consultant): “For the “Unmitigated Scenarios” we used
the “Mitigated” values because we assume that the electricity from SJCE is 100% carbon free. This won’t
heavily influence the operational ROG emissions (since that is what BAAQMD is interested) .”
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If you are also seeking the input files, then we can also send those if requested. Please let me know and I will
request this from the air consultant as well!

 

Thank you,
 
Cassandra van der Zweep
Supervising Planner | Planning, Building & Code Enforcement
City of San José | 200 East Santa Clara Street 
Email: cassandra.vanderzweep@sanjoseca.gov | Phone: (408)-535-7659

From: Alesia Hsiao <ahsiao@baaqmd.gov>
Sent: Tuesday, November 3, 2020 10:49 AM
To: Van Der Zweep, Cassandra <Cassandra.VanDerZweep@sanjoseca.gov>
Subject: RE: Ques�on on The San Jose Flea Market PD Rezoning EIR
 
 

 

Good Morning Cassandra,
 
Thanks for the reply and coordina�on on your end. I looking forward to the info.
 
Hope you have a great day,
 
Alesia Hsiao, AICP | Senior Environmental Planner 
Planning and Climate Protec�on Division
Bay Area Air Quality Management District
Office: 415-749-8419                                       
 
From: Van Der Zweep, Cassandra <Cassandra.VanDerZweep@sanjoseca.gov> 
Sent: Tuesday, November 3, 2020 9:47 AM
To: Alesia Hsiao <ahsiao@baaqmd.gov>
Subject: Re: Ques�on on The San Jose Flea Market PD Rezoning EIR
 
Good morning Alesia,
 
Thank you for reaching out and following up through email. I am coordina�ng with our environmental
consultant to provide you the requested informa�on. I will follow up with a status or the materials ASAP.
 
I hope you are having a nice day,
 
Cassandra van der Zweep
Supervising Planner | Planning, Building & Code Enforcement
City of San José | 200 East Santa Clara Street 
Email: cassandra.vanderzweep@sanjoseca.gov | Phone: (408)-535-7659

mailto:john.tu@sanjoseca.gov
mailto:ahsiao@baaqmd.gov
mailto:Cassandra.VanDerZweep@sanjoseca.gov
mailto:Cassandra.VanDerZweep@sanjoseca.gov
mailto:ahsiao@baaqmd.gov
mailto:john.tu@sanjoseca.gov
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From: Alesia Hsiao <ahsiao@baaqmd.gov>
Sent: Friday, October 30, 2020 9:13 AM
To: Van Der Zweep, Cassandra <Cassandra.VanDerZweep@sanjoseca.gov>
Subject: Ques�on on The San Jose Flea Market PD Rezoning EIR
 
 

 

Hi Cassandra,
 
I le� you a voicemail earlier this week and I hope this finds you well. I wanted to introduce myself, my name is
Alesia and I am an Environmental Planner at the Bay Area Air Quality Management District reviewing projects
under CEQA within the City of San Jose.
 
I am reviewing The San Jose Flea Market Planned Development Rezoning project and I had a ques�on regarding
the opera�onal ROG emissions. It looks like area sources and par�cularly consumer products were a major
contributor and I wanted to know if you could direct me to where I can find the assump�ons used in CalEEMod
(the land use model for modelling), and what caused the overage. My goal is to provide further poten�al
mi�ga�ons if feasible.
 
Thank you,
Alesia Hsiao, AICP | Senior Environmental Planner 
Planning and Climate Protec�on Division
Bay Area Air Quality Management District
Office: 415-749-8419                                       
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County of Santa Clara 
Parks and Recreation Department 
 
298 Garden Hill Drive 
Los Gatos, California 95032-7669 
(408) 355-2200  FAX (408) 355-2290 
Reservations (408) 355-2201 
www.parkhere.org 

 
November 10, 2020 
 
City of San Jose 
Building, Planning & Code Enforcement Department 
Attn: Cassandra van der Zweep 
200 E Santa Clara St, Third Floor 
San Jose, CA 95113 
 
SUBJECT: Notice of Availability of a Draft Environmental Impact Report (EIR) for the San Jose Flea 
Market Planned Development 
 
Dear Cassandra van der Zweep, 
 
The County of Santa Clara Parks and Recreation Department (County Parks Department) is submitting 
the following comments on the Notice of Availability of the Draft Environmental Impact Report for the 
San Jose Flea Market Planned Development Project (Project). 
 
In regard to the Project, the County Parks Department’s review is primarily focused on potential 
impacts related to the Santa Clara County Countywide Trails Master Plan Update (Countywide Trails 
Plan), an element of the County General Plan (adopted by the Board of Supervisors on November 14, 
1995), relative to countywide trail routes, public access and regional parks. There are two Countywide 
Trails Plan trail routes in the vicinity of the Project: 
 

Bay Area Ridge Trail- El Sombroso/Penitencia Creek Trail (R5-C)- an off-road hiking/bicycle and 
equestrian route, located along Penitencia Creek on the northwestern border of the project site 
 
Coyote Creek/Llagas Sub-regional Trail (S5)- an off-road hiking/bicycle and equestrian route, 
located along Coyote Creek on the southwestern border of the project site 
 

The two aforementioned Countywide Trails Plan routes (known as Penitencia Creek and Coyote Creek 
Trails) are featured in the Project’s Draft EIR and will be constructed following guidelines in the 
Countywide Trails Plan, the 2011 Coyote Creek Trail Master Plan, and those outlined by City of San Jose 
staff.  This trail development will provide enhanced pedestrian and cyclist connectivity and is 
supported by the County Parks Department. 
 



Board of Supervisors: Mike Wasserman, Cindy Chavez, Dave Cortese, Susan Ellenberg, S.Joseph Simitian  
 
County Executive: Jeffrey V. Smith 

 

 

There is one additional trail route near the Project vicinity that is located on an adjacent parcel and is 
part of the City of San Jose’s trail program (and mentioned in several City of San Jose approved 
documents) —the Five Wounds Trail. This future multi-use trail alignment is planned to connect trail 
routes near the northern boundary of Kelley Park to the Upper Penitencia Creek Trail/Berryessa BART 
Station. The Five Wounds Trail proposed alignment is located on the parcel bordering the eastern side 
of the Project site. While the Five Wounds Trail is not located on the Project site, it is possible that any 
trails built on site could be future connections with other proposed trails in the project vicinity, 
including the Five Wounds Trail. 
 
The County Parks Department supports the collaborative efforts between various City of San Jose 
departments and other local agencies in regards to this Project and future site improvements. This 
Project should work specifically with the City of San Jose’s Parks, Recreation & Neighborhood Services 
Department for the development of the Penitencia Creek and Coyote Creek Trails, and allowing 
connections to the nearby future Five Wounds Trail route. The County Parks Department also supports 
the Project’s efforts to plan and develop new pedestrian and bicycle routes within the development as 
well as expand local and regional trail systems. 
 
Thank you for the opportunity for County Parks Department to provide comments on the Notice of 
Availability of the Draft Environmental Impact Report for the San Jose Flea Market Planned 
Development Project. If you have any additional questions, please email me at 
kelly.gibson@prk.sccgov.org 
 
 
Sincerely, 
 
Kelly Gibson 

 
Kelly Gibson 
Assistant Planner 
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Santa Clara Valley Water District | 5750 Almaden Expressway, San Jose, CA  95118-3686 | (408) 265-2600 | www.valleywater.org 
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         File No. 29014 

Coyote Creek at Penitencia Creek 
 
 
December 3, 2020 
 
Cassandra Van Der Zweep, Supervising Planner 
Department of Planning, Building & Code Enforcement 
City of San José  
200 East Santa Clara Street, 3rd floor 
San Jose, CA 95113-1905 
 
Subject: San Jose Flea Market Planned Development Rezoning 
 
Dear Ms. Van Der Zweep: 
 

The Santa Clara Valley Water District (Valley Water) has reviewed the Draft Environmental 
Impact Report (DEIR) for the San Jose Flea Market Planned Development Rezoning (PDC 17-
051) dated October 2020.  The 61.5 acres project site is located within the Berryessa BART 
Urban Village area and is east of Coyote Creek, north of Mabury Road, south of Berryessa 
Road, and west of BART station. Upper Penitencia Creek traverses north of the project site 
adjacent to Berryessa Road.  Valley Water appreciates the opportunity to comment on the 
DEIR.  We have the following comments.  
 

Section 2.2.7 on page 44 – Please revise the sentence to state that Valley Water’s 66-inch 
diameter Central Pipeline is located within Valley Water’s fee title property and not easement 
right of way. Please show Central Pipeline on all the applicable exhibits and description 
throughout the document.    
 

If a Hydromodification Management Plan (HMP) is required, please provide for our review. 
 

Table 1.2-1:  
The last bullet under Parks and recreation item must be revised to state:  "Project must provide 
for construction of Coyote Creek and Penitencia Creek Trail segments, which cannot be fully 
designed until the Valley Water’s Upper Penitencia Creek Flood Protection Project is designed 
and built." 
  
2.2.4 Public Park/Open Space  
 

The DEIR states a 16-acre area encompassing Coyote Creek and Upper Penitencia Creek is 
planned to be dedicated to Valley Water. Recreational improvements along the trail and within 
the dedication area may impact Valley Water’s flood protection, operation and maintenance 
needs of our facilities and will need to be discussed in detail during the development of project 
plans. The EIR does not discuss the potential impacts associated with the long-term use and 
maintenance of the recreation features and habitat in the dedication area. Valley Water is not 
responsible for the maintenance of the proposed recreational improvements 
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Page 2 
December 1, 2020 
Cassandra Van Der Zweep 
 
3.18 Tribal & Historic Resources:  
 

Historic Resources Assessment does not address the Flea Market structures and bridges 
which could be interpreted to have historic relevance. We recommend adding language 
describing these structures and if there is a need to mitigate for their removal.  
 

Appendix C: 5.5 Impacts to Jurisdictional Waters:  
 

Appendix C includes a “significant and unavoidable” impact regarding encroachment into the 
VHP riparian setback,but was not mentioned in the DEIR. We suggest referencing this 
information in the DEIR.  
The DEIR should clearly state if there is an intention to rebuild the existing outfalls into Coyote 
and Upper Penitencia Creeks, and that the City is responsible for maintenance of the outfalls.     
 

"While this section only lists bio retention basins as one of many actions to achieve compliance 
with NPDES Permit, the bio retention (Bio Cells) which are indicated on Figure 3 (Project 
Impacts) are not well described. The bio-retention areas must be located outside of the 
proposed dedication area to Valley Water.  
 

If you have any questions or need further information, you can reach me by email at 
egabrielsen@valleywater.org or by phone at (408) 630-3061. 
 
Sincerely, 
 
 
 
 
Errol Gabrielsen 
Associate Engineer, Civil 
Community Projects Review Unit 
 
cc:       U. Chatwani, G. Vallin, E. Gabrielsen, File 
 

29014_ 62547_eg _ 12-01-2020 
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Re: Notice of Availability of a Draft Environmental Impact Report (EIR) for the San Jose
Flea Market Planned Development Rezoning Project and Public Comment Period

Ed Ketchum <aerieways@aol.com>
Mon 10/5/2020 1:46 PM
To:  Van Der Zweep, Cassandra <Cassandra.VanDerZweep@sanjoseca.gov>

 

 

Per agreement Muwekma Tribal Band represents this portion of San Jose. It is suggested you
coordinate with their representatives.

Ed Ketchum 

Sent from my iPhone

On Oct 2, 2020, at 1:43 PM, Van Der Zweep, Cassandra <Cassandra.VanDerZweep@sanjoseca.gov>
wrote:

NOTICE OF AVAILABILITY (NOA) OF
A DRAFT ENVIRONMENTAL IMPACT REPORT (EIR) FOR THE SAN JOSE FLEA

MARKET PLANNED DEVELOPMENT REZONING PROJECT AND PUBLIC
COMMENT PERIOD

 
Project Descrip�on: A Planned Development Rezoning of the southern 61.5-acre por�on of the Flea
Market site from the A(PD) Planned Development Zoning District to a new A(PD) Planned
Development Zoning District. The Dra� EIR analyzes two development scenarios. Op�on 1 is the
Applicant's proposed development project and Op�on 2 is the City's preferred development
scenario. Op�on I includes up to 3,450 residen�al units and up to 2.2 million square feet of
commercial space. Op�on 2 includes up to 3,450 residen�al units and up to 3.4 million square feet
of commercial space.
 

Loca�on: The 61.5-gross acre project site is located on the San José Flea Market property, south of
Berryessa Road, east of Coyote Creek, west of the Berryessa Bay Area Rapid Transit (BART) Sta�on
and track alignment, and north of Mabury Road in the City of San José. APNs: 254-17-007, 254-17-
052, 254-17-053, and 254-17-095.
 
Council District:  4                                                                         
File No.:  PDC17-051
 
The proposed project will have poten�ally significant environmental effects with regard to Air
Quality, Biological, Cultural, Hazardous Materials, and Noise.  The California Environmental Quality
Act (CEQA) requires this no�ce to disclose whether any listed toxic sites are present at the project
loca�on.  The project loca�on is contained in the Cortese List of toxic sites.

mailto:Cassandra.VanDerZweep@sanjoseca.gov


 This message is from outside the City email system. Do not open links or attachments from untrusted sources.

The Dra� EIR and documents referenced in the Dra� EIR are available for review online at the City of
San José’s “Ac�ve EIRs” website at www.sanjoseca.gov/ac�veeirs. 

Usually hard copies would be available at City Hall and Dr. Mar�n Luther King Jr. Main Library in
Downtown and the local library branch. However, in response to the COVID-19 and Shelter-In-Place
policy, hard copies are no longer available at these typical loca�ons. Therefore, if requested, a
hard copy will be mailed to you. Please allow �me for prin�ng and delivery.
 
The public review period for this Dra� EIR begins on October 2, 2020 and ends on November 16,
2020.  Wri�en comments must be received at the Planning Department by 5:00 p.m. on November
16, 2020, in order to be addressed as part of the formal EIR review process.  Comments and
ques�ons should be referred to Cassandra van der Zweep in the Department of Planning, Building
and Code Enforcement at e-mail: Cassandra.vanderZweep@sanjoseca.gov, or by regular mail at the
mailing address listed for the Department of Planning, Building, and Code Enforcement, above (send
to the a�en�on of Cassandra van der Zweep). For the official record, please your wri�en comment
le�er and reference File No. PDC17-051.
 
Following the close of the public review period, the Director of Planning, Building, and Code
Enforcement will prepare a Final Environmental Impact Report that will include responses to
comments received during the review period. At least ten days prior to the public hearing on the
EIR, the City's responses to comments received during the public review period will be available for
review and will be sent to those who have commented in wri�ng on the EIR during the public review
period.
 
Best regards,
Cassandra

Cassandra van der Zweep
Supervising Planner | Planning, Building & Code Enforcement
City of San José | 200 East Santa Clara Street 
Email: cassandra.vanderzweep@sanjoseca.gov | Phone: (408)-535-7659

 

 

http://www.sanjoseca.gov/activeeirs
mailto:Cassandra.vanderZweep@sanjoseca.gov
mailto:john.tu@sanjoseca.gov
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Flea Market Re-Zoning EIR Request for Time Extension, Comment Period

James Duran <jamesduran44@me.com>
Mon 11/16/2020 4:28 PM
To:  Van Der Zweep, Cassandra <Cassandra.VanDerZweep@sanjoseca.gov>
Cc:  Dennis King <dennisk@hccsv.org>

 

 

Cassandra,
 
We recently learned that the comment period for the EIR Flea Market rezoning project is closing today.  On behalf
of the community, we respec�ully request the comment period be extended for an addi�onal �me period.  We
believe that insufficient outreach has been conducted and need more �me to conduct research and express our
opinion as well as to conduct further outreach with the affected community. Please let me know what we can
expect.  Thank you.
 
James Duran
Director, Policy Policy
Hispanic Chamber Silicon Valley
408 893-4905
Jamesduran44@me.com
 

 

mailto:Jamesduran44@me.com
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Flea market rezoning

rigoberto gonzalez <dulceria_losreyes@yahoo.com>
Mon 11/16/2020 3:30 PM
To:  Van Der Zweep, Cassandra <Cassandra.VanDerZweep@sanjoseca.gov>

 

 

Hi Cassandra, 

Why didn't we get information about the rezoning of the flea market? As a seller and a San jose
resident we need more time and better information about the flea market rezoning plans. 

Rigoberto Gonzalez 

Sent from Yahoo Mail on Android
 

 

https://gcc01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fgo.onelink.me%2F107872968%3Fpid%3DInProduct%26c%3DGlobal_Internal_YGrowth_AndroidEmailSig__AndroidUsers%26af_wl%3Dym%26af_sub1%3DInternal%26af_sub2%3DGlobal_YGrowth%26af_sub3%3DEmailSignature&data=04%7C01%7CCassandra.VanDerZweep%40sanjoseca.gov%7C2965f8c6b77f41c0bd5708d88a87a23d%7C0fe33be061424f969b8d7817d5c26139%7C1%7C0%7C637411662433651576%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=yS%2FxHSZ50oMZztUgsEIh6HIISAzCEVzu8ica5BesRfM%3D&reserved=0
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San Jose Flea Market Planned Development Rezoning Project Draft Environmental
Impact Report

Shani Kleinhaus <shani@scvas.org>
Mon 11/16/2020 4:23 PM
To:  Van Der Zweep, Cassandra <Cassandra.VanDerZweep@sanjoseca.gov>; Katja Irvin <katja.irvin@sbcglobal.net>
Cc:  Barbara Kelsey <barbara.kelsey@sierraclub.org>; James Eggers <james.eggers@sierraclub.org>; Matthew Dodder
<director@scvas.org>; gd@devarchitects.com <gd@devarchitects.com>

3 attachments (1 MB)
Glass Collisions_Bibliography May 2020.docx; Birds and light bibliography April 2018.docx; 201116 SC-SCVAS- Flea Market
PDC17-051 DEIR Comments.pdf;

 

 

Dear Ms. Van Der Zweep,

The Santa Clara Valley Audubon Society (SCVAS) and the Sierra Club Loma Prieta Chapter thank you for the
opportunity to provide comment on the Draft Environmental Impact Report (DEIR) for the Planned Development
Rezoning of the southern 61.5-acre portion of the Flea Market site from the A(PD) Planned Development Zoning
District to a new A(PD) Planned Development Zoning District (PDC17-051).  

Please find our comments attached, as well as two bibliographies regarding lighting and the hazards of
bird collision.

Thank you,

Shani Kleinhaus, Ph.D.
Environmental Advocate
Santa Clara Valley Audubon Society
22221 McClellan Rd. 
Cupertino, CA 95014
650-868-2114
advocate@scvas.org

 

 

mailto:shani@scvas.org


 
 
 
 
 
 
 
 
November 16, 2020 
  
Cassandra Van Der Zweep 
Environmental Project Manager 
City o San Jose 
Cassandra.VanDerZweep@sanjoseca.gov 
 
 
Re: San Jose Flea Market Planned Development Rezoning Project Draft Environmental Impact 
Report 
  
The Santa Clara Valley Audubon Society (SCVAS) and the Sierra Club Loma Prieta Chapter 
thank you for the opportunity to provide comment on the Draft Environmental Impact Report 
(DEIR) for the Planned Development Rezoning of the southern 61.5-acre portion of the Flea 
Market site from the A(PD) Planned Development Zoning District to a new A(PD) Planned 
Development Zoning District (PDC17-051).  SCVAS was founded in 1926, and is one of the 
largest National Audubon Society chapters in California. SCVAS’ mission is to promote the 
enjoyment, understanding, and protection of birds and other wildlife by engaging people of all 
ages in birding, education, and conservation. SCVAS has engaged in the protection of riparian 
and aquatic ecosystems in Santa Clara Valley for decades. Our members have a strong interest in 
projects that could impact creeks, rivers, and other biological resources. The Sierra Club Loma 
Prieta Chapter has adopted protection of creeks and riparian ecosystems and preservation of 
wildlife linkages as advocacy priorities. For example, the Chapter advocates for riparian setbacks, 
bird-safe design, minimization of light pollution, and fish passage and habitat improvements. 
 
Here are our comments: 
  
1) Conflict with Santa Clara Valley Habitat Plan/ Native Communities Conservation Plan (VHP) 
  
The project proposes: "Project development under both Option 1 and Option 2 would encroach 
into and impact the minimum 35-foot Habitat Plan allowable setback of the Coyote Creek and 
Upper Penitencia Creek riparian corridors." There is no defensible rationale for the City to 
request such a significant exception to the VHP, which was approved and adopted after a long 
and difficult process, and which the City participated in as a Local Partner. 
  
The VHP designates Coyote Creek and Upper Penitencia Creek as category 1 streams, requiring 
100-ft setback from the riparian corridor/top of the bank. Condition 11 of the VHP provides a 
process for allowing reduced setbacks, but cautions and stipulates, "Regardless of project 
location, stream setback exceptions may not reduce a Category 1 stream setback to less than a 
distance of 50 feet for new development or 35 feet for existing or previously developed sites 
with legal buildings and uses". This includes roads and most structures. 

Santa Clara Valley
Audubon Society



  
Thus, the project is inconsistent with the adopted Santa Clara Valley VHP – a significant and 
unavoidable impact, and an unjustifiable breach of the VHP multi-agency agreement. The 
proposed mitigation (MM BIO-2.1) seeks to bypass VHP requirements and is thus flawed and 
unacceptable. The City of San Jose should not be permitted to adhere to the VHP when it is 
convenient, and to ignore it when it is inconvenient. The project must be redesigned to comply 
with the VHP and adhere to the 100-ft setback, or apply for an exemption to allow a 35-ft 
setback, no less. 
  
2) The proposed project does not follow the City of San Jose’s General Plan Riparian Corridor 
Protection and Bird-Safe Design Policy 6-34. 
Policy 6-34 provides that a reduced setback may be considered under limited circumstances such 
as “There is no reasonable alternative for the proposed Riparian Project that avoids or reduces the 
encroachment into the Setback Area.” We are familiar with the site and we are confident that 
reasonable alternatives that maintain a minimum of 35-ft from the waterways can be designed.  
  
3) The proposed project is in conflict with multiple policies from the Envision 2040 General Plan. 

• Chapter 1 – Living Amidst Abundant Natural Resources 
• Goal ER-2 – Riparian Corridors "Preserve, protect, and restore the City’s riparian 

resources in an environmentally responsible manner to protect them for habitat value and 
recreational purposes." 

o Policy ER-2.1. – Ensure new public and private development adjacent to riparian 
corridors…consistent with SCVHCP and SJ riparian policy 

o Policy ER-2.2. – Ensure that a 100-foot setback from riparian habitat is the 
standard to be achieved in all but a limited number of instances, only where no 
significant environmental impacts would occur. 

o Policy ER-2.3. – Protect riparian corridors from encroachment of lighting …. 
  

4) Artificial Light at Night and Bird Collisions 
 
The incremental and cumulative impacts of Artificial Light at Night on all living organisms and 
on ecosystems are not disputable (see references 1  and attached bibliographies) and it is 
increasingly evident that lights attract birds to areas where they are vulnerable to collision with 
man made structures. The risk is substantial at all building heights, and increases with proximity 
to waterways.  
 
The creek corridors at the project site are relatively dark at night at the time this letter is written. 
Due to street lighting and urban development, the project will increase ambient light all along the 
creek corridors, within the 100-ft setback and beyond. To mitigate the risk, all buildings and 

																																																								
1 Sanders, D., Frago, E., Kehoe, R. et al. A meta-analysis of biological impacts of artificial light at night. 
Nat Ecol Evol (2020). https://doi.org/10.1038/s41559-020-01322-x 
 
Elizabeth Perkin et al. The influence of artificial light on stream and riparian ecosystems: questions, 
challenges, and perspectives. 2011. https://esajournals.onlinelibrary.wiley.com/doi/10.1890/ES11-00241.1  
 
Catherine Rich and Travis Longcore (Editors). Ecological Consequences of  Artificial Night Lighting. 
2006. http://www.urbanwildlands.org/ecanlbook.html and 
http://urbanwildlands.org/Resources/LongcoreRich2004.pdf 
	
	



structures within 300-ft of the creek corridor must be retrofitted to provide visual cues and protect 
birds from collisions.  
 
Mitigation for Impact BIO-4 should require all lighting in the project to be shielded from the dark 
sky and avoid spillover. In addition, within the 100-ft creek corridor the light fixtures should be 
adjustable and require dimming at midnight, and color temperature should not exceed 2700 
Kelvin. 
 
Probably the most important criteria for lighting is color temperature. This is important because 
LED lighting emits a pronounced peak of blue wavelength light. Research has shown that Blue 
light is the most damaging to circadian rhythms in organisms, and is one of the drivers of the 
"insect apocalypse2". For the entire project beyond the 100-ft riparian corridor, light temperature 
should not exceed 3000K. 

 

LED emits a spike of blue 
wavelength light, which is more 
pronounced at temperature 
higher than 2700K.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
5) Nesting birds 
MM BIO-6.1 proposes, “to the extent feasible, construction activities shall be scheduled to avoid 
the nesting seasons...from February 1 through August 31, inclusive.” The most likely nesting area 
is the riparian corridors of both Coyote and Upper Penitencia Creeks. In the thick riparian forest 
on the site, identifying nests is not a feasible mitigation as it is simply not realistic. Thus, MM 
BIO-6.2 should not apply to in-channel construction. In-channel construction activities, including 
channel dewatering, would be limited to the dry season outside of the nesting season, thus it 
should occur only September 1 through October 15. 
 

																																																								
2	https://www.smithsonianmag.com/smart-news/light-pollution-contributes-insect-apocalypse-180973642/ 
	



6) Construction dewatering and dewatering during occupancy  
 
Because shallow groundwater on the project site is likely present at depths of approximately five 
to 15 feet, and excavation could extend to 25 feet below grade, project development will likely 
require groundwater pumping and dewatering both during construction and long-term. Please add 
additional analysis and mitigation measures to address the possible impacts on Coyote Creek and 
Penitencia Creek resulting from dewatering for underground construction. 
 
Biological resources. Include a mitigation measure stipulating that, between March 1 and October 
31, the discharge of water from the construction site into Coyote Creek shall be prohibited if the 
temperature of the water exceeds 72º F unless modeling studies and monitoring demonstrates that 
the volume of the discharge will not increase the maximum daily stream temperatures above 75.2º 
F. Prohibit discharges until the discharged water is cooled below the average daily stream 
temperature at the discharge point or maximum daily stream temperatures drop below 75º F. 
 
Hazardous Materials. Please add more discussion about water quality impacts related to 
dewatering. Due to the potential hazardous soils on the site, release of toxic groundwater to 
Coyote Creek and Upper Penitencia Creek during construction dewatering is a reasonably 
foreseeable upset that may release hazardous materials into the environment. Please include a 
mitigation measure requiring approval of a groundwater management strategy for dewatering to 
be approved prior issuance of building permits. Also, stipulate that the required site-specific 
Health and Safety Plan be prepared by an environmental professional and include provisions for 
the on-site management and/or treatment of contaminated groundwater during extraction or 
dewatering activities. Please also show a proposed location for this treatment facility on one of 
the site plans provided with the DEIR. 
 
7) Hydrology and Water Quality 
Under Regulatory Framework, please include a discussion of the City of San Jose Green 
Stormwater Infrastructure Plan. Also, in order to evaluate the impacts of dewatering to allow for 
underground parking, please document the follow details in the DEIR:  

1. The estimated amount of dewatering to be required for the project including the days and 
hours dewatering will take place, the number of months this will take place, the volume 
of water to be produced (discharge per minute) during dewatering, and total groundwater 
pumping in acre feet.  

2. Include both groundwater dewatering and dewatering of rainwater accumulated at the 
bottom of the excavation site.  

3. Describe where and how dewatering effluent will be contained prior to discharge, and 
where it will be discharged into the storm or sanitary sewer system once pollutant levels 
are deemed acceptable. 

4. Include a mitigation measure to require periodic reports during dewatering documenting 
current groundwater levels, pumping rates, pumped water quantity, and adherence to 
water quality standards. 

5. Include a mitigation measure to limit dewatering during the rainy season (between 
November and March) to minimize stream or storm drain capacity issues. 

6. Under the NPDES permit, the project should maximize opportunities for infiltration and 
evapotranspiration, and use of stormwater as a resource. Add a mitigation measure to 
require use of stormwater as a resource to reduce runoff and restore natural hydrologic 
functions (rainwater harvesting for non-potable uses, installation of pervious paving, 
etc).  

 
We thank you for the opportunity to provide comment 



 
Shani Kleinhaus, Ph.D.,  
Environmental Advocate 
 

 
Katja Irvin, AICP 
Conservation Committee Co-chair 
Sierra Club Loma Prieta Chapter 
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INTRODUCTION 

Searches of the Ornithological Worldwide Literature database, the Searchable 
Ornithological Research Archive, and Google Scholar were conducted to find peer- 
reviewed literature pertaining to bird collisions with glass for the first edition. Numerous 
reports of collisions occur in state ornithology journals as well as bird club magazines and 
newsletters, newspapers, and other types of popular and grey literature. Such 
observations are not exhaustively covered in the bibliography as most do not provide 
novel information or insight on the issue (a list of some of those not annotated is provided 
in the appendix). Instead, the bibliography focuses more on empirical studies that 
contribute to an understanding of when, how, why, and where most collisions (primarily 
window collisions) occur, and that offer practical solutions. 

The bibliography deviates from traditional format in that some annotations are longer. 
Longer, detailed annotations are provided because many of the articles may be relatively 
difficult for some to acquire and do not contain abstracts. Papers available on-line, 
without charge, have minimal annotation beyond the abstract. 

 

Bibliography 

 
Adalsteinsson, Solny A., Jeffrey J. Buler , Jacob L. Bowman, Vincent D’Amico, 
Zachary S. Ladin and W. Gregory Shriver, 2018. Post‐independence mortality of 
juveniles is driven by anthropogenic hazards for two passerines in an urban 
landscape. J Avian Biology 49(8) https://doi.org/10.1111/jav.01555 
Urban environments impose novel selection pressures with varying impacts across species and 
life history stages. The post-fledging stage for migratory passerines, defined as the period of 
time from when hatch-year birds fledge until their first migration, is a poorly understood 
component of annual productivity that potentially limits population growth. We studied two 
migratory passerines with positive and negative population responses to urbanization, 
respectively: Gray Catbird (Dumetella carolinensis) and Wood Thrush (Hylocichla mustelina). 
Our goals were to estimate post-fledging survival rates for urban bird populations and 
determine which features of the urban landscape impact mortality risk during the post-fledging 
stage. From 2012–2014, we tracked 127 fledglings (60 Gray Catbirds and 67 Wood Thrushes). 
Over 55 days after fledging, cumulative survival of Gray Catbirds (0.32 [95% CI: 0.22–0.47]) 
was approximately half that of Wood Thrushes (0.63 [95% CI: 0.52–0.75]). Thus, survival rates 
during the post-fledging stage, taken in isolation, do not explain differential trajectories of Gray 
Catbird and Wood Thrush populations in urban environments. Most mortality (86%) for both 
species was due to predation. However, after reaching independence from parental care, 6 birds 
(9.4% of mortalities) died of anthropogenic causes (e.g. building, car strikes). Crossing roads 
significantly increased mortality risk, but increasing daily movement distance decreased 
mortality risk.  Our results raise the question of whether anthropogenic sources of mortality are 
compensatory or additive to natural mortality; we emphasize the need to monitor fledgling 
survival beyond the parental-dependence stage in order to fully understand the impacts of 
anthropogenic hazards on juvenile birds. 
 
Adams, Carrie Ann, Arden Blumenthal, Esteban Fernández‑Juricic, Erin Bayne 
and Colleen Cassady St. Clair, 2019. Effect of anthropogenic light on bird 
movement, habitat selection, and distribution: a systematic map protocol.  
Environ Evid 2019, 8(Suppl 1):13 https://doi.org/10.1186/s13750-019-0155-5 
The authors describe a detailed protocol for creating a comprehensive bibliography covering the 
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effects of anthropogenic lights on birds. 

 

Agudelo-Álvarez, Laura, Johan Moreno-Velasquez & Natalia Ocampo- Peñuela, 
2010. Colisiones De Aves Contra Ventanales En Un Campus Universitario De 
Bogotá, Colombia (Collisions of birds with windows on a university campus in 
Bogotá, Colombia). Ornitología Colombiana No. 10 (2010): 3-10. 
Resumen La transformación y el crecimiento de las ciudades han llevado al surgimiento de 
problemáticasde conservación que han sido poco estudiadas en el trópico. Este es el caso de las 
colisiones de las aves contra diferentes estructuras urbanas, que se estima cobra miles de 
millones de víctimas año tras año alrededor del mundo. Entre abril de 2006 y noviembre de 
2008 registramos 106 choques de 18 especies (11 migratorias boreales y 7 residentes) contra los 
ventanales de seis edificios del campus de la Pontificia Universidad Javeriana de Bogotá; 88% 
de las colisiones fueron fatales para las aves. Encontramos que los migratorios boreales 
chocaron con ventanales con mayor frecuencia que las especies residentes y que la época de más 
colisiones era la de la migración otoñal de estas aves. Determinamos que los ventanales a través 
de las cuales las aves podrían ver vegetación al otro lado fueron más peligrosos (73% de todas las 
colisiones) para las aves que los que simplemente reflejaban la vegetación o el cielo. 
Extrapolando nuestros resultados, calculamos que podrían ocurrir cerca de 271 colisiones 
anuales contra ventanales en todo el campus. Invitamos a otros observadores a extender estas 
observaciones y a coleccionar como especímenes científicos a las aves que mueren para que 
puedan ser fuentes de información sobre patrones de migración, ampliación de rangos de 
distribución y la potencial de amenaza nacional y global para algunas especies. Discutimos 
algunas posibles medidas de mitigación y sugerimos implementar y someter a prueba a algunas 
de las que han sido efectivasen otras latitudes. 

 
Abstract: Land transformation and the accelerated rate at which cities are growing have 
generated new conservation problems that have not been studied thoroughly in the tropics. 
This is the case of bird collisions with human built structures, estimated to claim billions of 
victims every year around the world. Between April 2006 and November 2008, we recorded 
collisions of 106 individuals of 18 species, including 11 species of boreal migrants and 7 
resident species, with windows of six buildings in the campus of the Pontificia Universidad 
Javeriana in Bogotá; 88% of all collisions were fatal to the birds. We found that windows 
through which birds could see vegetation beyond were more dangerous (73% of all collisions 
recorded) than those which simply reflected vegetation or the sky, and that the number of 
collisions peaked during the period of fall migration by boreal breeders. 
Extrapolating our study of collisions at six buildings, we estimate that ca. 271 collisions could 
occur annually over the entire campus. We invite others to extend these observations and to 
collect as scientific specimens the casualties so they can serve as a source of information on 
patterns of migration, expansion of distribution ranges and potential national and global 
threat for some species. We review possible mitigation measures and encourage others to 
apply and evaluate those that have proved effective elsewhere.   
 
American Bird Conservancy website collisions section 
https://abcbirds.org/program/glass-collisions/ 
This site provides updates to the material presented in Bird-friendly Building Design 
(Sheppard, 2015). It is also intended to assist developers, architects, and building owners 
working with LEED Pilot Credit #55 – Reducing Bird Collisions; regulators and builders 
researching the application of voluntary guidelines or mandatory standards for buildings; or 
anyone simply looking for detailed information on the collisions issue and designing 
structures that minimize bird deaths. Also see birdsmartglass.org for information on 

http://www.usgbc.org/ShowFile.aspx?DocumentID=10402
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solutions and collisions.abcbirds.org. 
Arnold, Todd W. and Robert M. Zink, 2011. Collision Mortality Has No 
Discernible Effect on Population Trends of North American Birds. PLoS One 
6(9) e24708. 
Because mortality from collisions with anthropogenic objects are widely dispersed, 
calculating their impact is difficult. The authors collected 243,103 records of building 
collisions reported by FLAP (Evans-Ogden, 1996) and communication tower collisions 
summarized by Shire et al in 2000 
(http://www.abcbirds.org/newsandreports/special_reports/towerkillweb.PDF). They 
found differential mortality by species, with higher levels for night flying and long 
distance migrants than for diurnal migrants or residents. They found no correlations 
between mortality rates and species population trends. The authors state that their 
conclusion should not reduce efforts to reduce mortality from collisions. (this paper has 
generated much controversy and criticism – see Longcore et al 2012; Loss et al, 2012; 
Schaub et al, 2011). 
 
Avery, M.L. 1979. Review of avian mortality due to collisions with man- made 
structures. U.S. Fish and Wildlife Service, 11 pp. Available for download at 
http://digitalcommons.unl.edu/cgi/viewcontent.cgi?article=1001&context= 
icwdm birdcontrol. 
A literature review that includes a brief section on bird collisions with glass. The findings 
of Klem (1979) are summarized. 

 
Aymi, Raül,Yolanda González, Txiqui López & Oscar Gordo, 2017. Bird-window 
collisions in a city on the Iberian Mediterranean coast during autumn 
migration. Revista Catalana d’Ornitologia 33:17-28 
Very few monitoring studies in Europe, with the exception of papers on collisions with 
highway noise barriers. 
Abstract: Collision with buildings is a major threat to birds that provokes the death of 
millions of birds every year in built-up areas. Despite its magnitude, this phenomenon remains 
poorly studied in Europe. We studied bird-window collisions during postnuptial migration in 
the city of Tarragona (NE Spain). We surveyed a 15-m-high residential building in the city 
centre with a reflective façade for 189 days during postnuptial periods in 2012– 2015. We 
found 172 dead birds belonging to 15 species, most of them migratory. Blackcaps Sylvia 
atricapilla, Reed Warblers Acrocephalus scirpaceus and Pied Flycatchers Ficedula hypoleuca 
were the commonest casualties, representing 72% of all recovered bird corpses. Once the 
uneven sampling effort between days and years was corrected for, we estimated that the total 
number of fatalities during the study period was 350 birds (SE=22.2). However, this figure is 
probably an underestimate due to certain biases in sampling carcasses in a city including 
collection by pedestrians or removal by cleaning services and owners. Overall, there was a 
patent seasonal pattern to the collisions, with a peak around 1 October, probably reflecting the 
timing of migration in the species present at the site. There were no differences in either age, 
sex or biometrics between the birds found in Tarragona and those trapped on the same days at 
a ringing station in the Ebro Delta, 60 km to the south-west. This suggests that the probability 
of collision affected all migrants in a uniform fashion. Our study demonstrates for the first time 
that bird collisions with buildings are a serious threat to migrants in the Mediterranean, a key 
area for bird migration in Europe. 

 
Belcher, Richard N.,Keren R. Sadanandan, Emmanuel R. Goh, Jie Yi Chan, 
Sacha Menz, Thomas Schroepfer (2019). Vegetation on and around large-scale 
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buildings positively influences native tropical bird abundance and bird species 
richness. Urban Ecosystems 22(2):213-225. 
In response to habitat loss caused by urbanization in the tropics, planners and architects are 
creating networks of greenspaces, including green roofs, walls and gardens. This study in 
Singapore investigated whether these areas have a positive impact on native or introduced bird 
species.  Roof gardens and green walls on large-scale buildings supported a higher richness of 
birds and abundance of urban native birds than control roofs and walls without vegetation. 
Ground gardens supported similar levels of native species as roof gardens but also a larger 
proportion of non-natives. No tropical forest habitat specialists were reported from any of these 
spaces.  Specific heights and plant species supported different bird taxa. The authors suggest 
that these ecological requirements for different species groups are considered when designing a 
building’s green space. 

 
Banks, R. C. 1976. Reflective plate glass - a hazard to migrating birds. 
BioScience 26(6):414. 

Banks notes that large-scale mortality caused by collisions with man-made structures such 
as lighthouses and communications towers has received great notice for over century, 
whereas smaller-scale and “less spectacular” deaths of individual birds from collisions with 
plate glass has received relatively little attention. He suspects the collective toll of the latter 
is significant and may in fact be greater than that caused by the more noted episodic 
mortality associated with towers and skyscrapers. This may be the first assertion of this in 
the scientific literature. 

Banks notes that reflective plate glass is becoming a popular feature of office parks and 
similar structures constructed near vegetated areas. He expresses concern that the 
proliferation of such buildings will lead to increased migrant mortality. 

 
Banks, R. C. 1979. Human related mortality of birds in the United States. 
Special Scientific Report 215, U.S. Fish and Wildlife Service, Washington 
D.C. 16pp. 

The report contains a short section on window strike mortality. Banks uses an unexplained 
and arbitrary rate of one death per square mile per year to estimate a total annual mortality 
of 3.5 million birds in the U.S. 

 
Barton CM, Riding CS, Loss SR (2017) Magnitude and correlates of bird 
collisions at glass bus shelters in an urban landscape. PLoS ONE 12(6): 
e0178667. https://doi.org/10.1371/journal.pone.0178667 
Abstract Wildlife residing in urban landscapes face many human-related threats to their 
survival. For birds, collision with glass on manmade structures has been identified as a major 
hazard, causing hundreds of millions of avian fatalities in North America every year. Although 
research has investigated factors associated with bird-glass collision mortality at buildings, no 
prior studies have focused on bird fatalities at glass-walled bus shelters. Our objectives in this 
study were to describe the magnitude of bird-bus shelter collisions in the city of Stillwater, 
Oklahoma and assess potential predictors of collision risk, including characteristics of 
shelters (glass area) and surrounding land cover (e.g., vegetative features). We surveyed for 
bird carcasses and indirect collision evidence at 18 bus shelters over a five-month period. 
Linear regression and model selection results revealed that the amount of glass on shelters 
and the area of lawn within 50 m of shelters were both positively related to fatal bird 
collisions; glass area was also positively associated with observations of collision evidence on 
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glass surfaces. After accounting for scavenger removal of carcasses, we estimate that a 
minimum of 34 birds are killed each year between May and September by collision with the 
36 bus shelters in the city of Stillwater. While our study provides an initial look at bird 
fatalities at bus shelters, additional research is needed to generate a large-scale estimate of 
collision mortality and to assess species composition of fatalities at a national scale. 
Designing new bus shelters to include less glass and retrofitting existing shelters to increase 
visibility of glass to birds will likely reduce fatal bird collisions at bus shelters and thus reduce 
the cumulative magnitude of anthropogenic impacts to birds in cities. 

Bayne, Erin M., Corey A. Scobie and Michael Rawson, 2012. Factors 
influencing the annual risk of bird–window collisions at residential 
structures in Alberta, Canada. Wildlife Research - 
http://dx.doi.org/10.1071/WR11179 
Estimates of mortality from building collisions, especially collisions with homes, are often 
challenged as being based on insufficient evidence. These authors hypothesize that the risk of 
bird–window collisions varies according to location (urban v. rural), home v. apartment, with 
or without feeders and age of neighbourhood. 

The project was conducted by undergraduates as part of a biology class. On-line surveys from 
1458 respondents gathered information on homes and yards, general demographic 
information about participants, and whether they had observed evidence of bird– window 
collisions at their home. 39% had seen a collision in the past year, totalling 2575, with a mean 
of 1.7 ± 4.6 (in the same range reported by Klem and Dunn); 0.7 ± 2.3 of these collisions 
(1044) were reported as deaths. Rural residences had more collisions than urban ones and 
residences with feeders had almost twice as many collisions as those without feeders. For 
urban dwellings, incidence of collisions increased with age of neighbourhood, associated with 
presence of mature trees. Frequency of collisions varied seasonally: 24% in fall, 35% summer, 
25% spring 16% winter. Mortality patterns were similar: 26% fall, 31% summer, 26% spring, 
17% winter. 48 species were reported; ‘American robins (Turdus migratorius) suffered a 
slightly higher mortality than was expected on the basis of the frequency of collisions, 
whereas black-capped chickadees (Poceile atricapillus) suffered a slightly lower mortality.’ 
 
Benedikt Huggins, Sabine Schlacke (2019). Rechtliche Anforderungen und 
Gestaltungsmöglichkeiten [Protection of species from glass and light: Legal 
requirements and design options.] in German. Springer.  ISBN 978-3-662-
58257-2 
This book examines legal obligations and design options for protecting against 
hazards to birds, bats and insects from glass and light. 
 

Best, Joel, 2008. Birds -- Dead and Deadly: Why Numeracy Needs to Address 
Social Construction. Numeracy 1(1), article 6. 
http://scholarcommons.usf.edu/cgi/viewcontent.cgi?article=1001&context=numeracy  Best 
uses the way Klem’s 1990 estimate of mortality from collisions and its derivation has 
morphed into certainty through ‘social construction’ in non-scientific contexts, especially by 
media or when used to justify taking action. It is important, when using statistics and other 
numbers, to understand where they came from originally. Another example is the threat of a 
possible epidemic avian flu in 2005.Blem, C.R.and B.A.Willis, 1998. Seasonal variation of 
human – caused mortality of birds in the Richmond area. Raven 69(1):3-8. 

The authors examined museum specimens salvaged from collisions with motor vehicles and 
windows to determine what species are most commonly killed and how collision frequency 
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varies seasonally. The two causes of mortality are not addressed individually throughout the 
paper, preventing readers from interpreting results solely in the context of window collisions. 
One must assume the trends observed in the study are equally attributable to both types of 
mortality. 

In total, permanent resident birds were significantly more common in the data set than 
winter residents, migrants, or summer residents. However, analyses of individual months 
found that in September and October, mortality was highest among migrants and in 
November, mortality was highest among winter residents. The most commonly killed species 
in each season are listed. The paper demonstrates that museum collections can be useful for 
studying avian window strike mortality (see also Codoner 1995 and Klem 1989). 
 
Bhagavatula P, Claudianos C, Ibbotson M, Srinivasan M (2009) Edge Detection 
in Landing Budgerigars (Melopsittacus undulatus). PLoS ONE 4(10): e7301. 
doi:10.1371/journal.pone.0007301 
Abstract: While considerable scientific effort has been devoted to studying how birds navigate 
over long distances, relatively little is known about how targets are detected, obstacles are 
avoided and smooth landings are orchestrated. Here we examine how visual features in the 
environment, such as contrasting edges, determine where a bird will land. Landing in 
budgerigars (Melopsittacus undulatus) was investigated by training them to fly from a perch to 
a feeder, and video-filming their landings. The feeder was placed on a grey disc that produced a 
contrasting edge against a uniformly blue background. We found that the birds tended to land 
primarily at the edge of the disc and walk to the feeder, even though the feeder was in the 
middle of the disc. This suggests that the birds were using the visual contrast at the boundary 
of the disc to target their landings. When the grey level of the disc was varied systematically, 
whilst keeping the blue background constant, there was one intermediate grey level at which 
the budgerigar’s preference for the disc boundary disappeared. The budgerigars then landed 
randomly all over the test surface. Even though this disc is (for humans) clearly distinguishable 
from the blue background, it offers very little contrast against the background, in the red and 
green regions of the spectrum. We conclude that budgerigars use visual edges to target and 
guide landings. 
Calculations of photoreceptor excitation reveal that edge detection in landing budgerigars is 
performed by a color-blind luminance channel that sums the signals from the red and green 
photoreceptors, or, alternatively, receives input from the red double-cones. This finding has 
close parallels to vision in honeybees and primates, where edge detection and motion 
perception are also largely colorblind. 

 
Bhagavatula, Partha S.C harles Claudianos, Michael R. Ibbotson, and 
Mandyam V. Srinivasan, 2011. Optical Flow Cues Guide Flight in Birds. 
Current Biology 21, 1794–1799. DOI 10.1016/j.cub.2011.09.009 
Despite the significant literature on mechanisms involved in bird migration, much less is 
known about how they navigate local, complex environments. In this experiment, budgies 
were videotaped flying down a narrow passage with different visual patterns on the side 
walls. “The results demonstrate …. that birds negotiate narrow gaps safely by balancing the 
speeds of image motion that are experienced by the two eyes and that the speed of flight is 
regulated by monitoring the speed of image motion that is experienced by the two eyes.” 
 
Biagi, Nicole, 2019. Breeding season bird mortality from window collisions: 
Comparing species-specific abundance with mortality rates. MURAJ 1(1): 1-10 
z.umn.edu/MURAJ 
The author performed point counts and monitored collisions in downtown St. Paul, from June 1-



July 5, 2017, observing 1551 live birds and 17 collisions. A larger data set might confirm trends 
identified here, especially the low rate of collisions relative to observed abundance, of non-
native species, including Rock Dove, House Sparrow, House Finch and European Starling. 
 
Blackwell, Bradley F, Esteban Fernandez-Juricic, Thomas W. Seamans, and Tracy 
Dolan (2009).  Avian visual system configuration and behavioural response to 
object approach. Animal Behaviour 77:673-684.  
doi:10.1016/j.anbehav.2008.11.017 
This study shows that birds may not have enough time to avoid a threat after it is perceived.  

Bocetti, C.I., 2011. Cruise ships as a source of avian mortality during fall 
migration. The Wilson Journal of Ornithology, 123(1):176-178. 2011. 
Cruise ships are brilliantly lit through the night and may be an unrecognized source of 
collisions. The author reports 8 Yellow-throated Warblers killed in a single incident in 2003; 
cleaning staff acknowledged removal of additional collision victims. There were 2981 ship- 
nights in the Caribbean Sea alone in 2003, possibly killing over 700,000 birds. The author 
suggests both organized study of this source of mortality and working with ship-owning 
companies to develop improved lighting strategies. 
 

Bolshakov, Casimir V., Michael V. Vorotkov, Alexandra Y. 
Sinelschikova, Victor N. Bulyuk and Martin Griffiths, 2010. 
Application of the Optical- Electronic Device for the study of specific 
aspects of nocturnal passerine migration. Avian Ecol. Behav. 18: 23-51. 
The authors developed a protocol, the ‘Optical-Electronic Device’ to study nocturnal 
migration behaviors of songbirds. Inspired by the more limited techniques of moon 
watching and watching birds cross ceilometer beams, the Device uses searchlights to 
illuminate birds from the ground, while a recording unit documents. With this technique, 
they can study 1) ground- and airspeed; 2) compensation for wind drift on the basis of 
direct measurements of headings and track directions of individual birds; 3) wing-beat 
pattern and its variation depending on wind direction and velocity. In some cases, species 
can be identified. 
Bolshakov, Casimir V., Victor N. Bulyuk, Alexandra Y. Sinelschikova and 
Michael V. Vorotkov, 2013. Influence of the vertical light beam on numbers 
and flight trajectories of night-migrating songbirds. Avian Ecol. Behav. 24: 
35-49. 
Using the device described in Bolshakov et al, 2010, the authors examined the effects of 
wind conditions on numbers of birds aloft, and flight trajectories of birds crossing the light 
beam from the apparatus. They determined that numbers of birds do differ with wind 
strength, but that birds may be attracted to the light beam under calm conditions. They 
also found that the light beam disturbs straight flight trajectories, especially in calm wind 
conditions. Regression models suggest that the probability of curved flight trajectories is 
greater for small birds, especially when there is little or no moon. Humidity also had an 
impact. 

 
Borden, W.C., O.M. Lockhart, A.W. Jones and M.S. Lyonn, 2010. Seasonal, 
taxonomic and local habitat components of bird-window collisions on an 
urban campus in Cleveland, OH. Ohio J Sci 110(3):44-52. 
Many studies of collision mortality monitor tall buildings. The authors monitored collisions 
at a complex of mostly low-rise (<30m) buildings over 12 months and conclude that these 
also pose a significant hazard to birds. Mortality peaked during fall migration, with a 
smaller peak in spring, accounting for 90% of collisions. More glass on a building façade 



correlated with more collisions, as did reflections of trees in glass. Consistent with other 
monitoring reports, White-throated Sparrow was the most frequently killed species. 

 
Bracey, Matthew A. Etterson, Gerald J. Niemi, and Richard F. Green (2016) 
Variation in bird-window collision mortality and scavenging rates within an 
urban landscape. The Wilson Journal of Ornithology: June 2016, Vol. 128, No. 2, pp. 
355- 367. 
Window collision mortality was studies at 42 residential houses located within an urban 
landscape, along the shores of Lake Superior in Duluth MN in 2006–2009. 108 individuals 
of 40 species were recorded. Fatalities increased with distance from the city center, were 
higher at houses on the lake side of the study site, and on windows facing Lake Superior. 
Scavenging rates also increased with distance from the city center, with small carcasses 
being removed more quickly than large carcasses, and removal rates decreasing over time 
for all carcass sizes. Adjusted mortality rate of 11–16 birds per house during the study 
period was calculated. Houses with highest collision mortality also had the highest 
scavenging rates. 

 
Brisque, Thaís, Lucas Andrei Campos-Silva and Augusto João Piratelli, 2017. 
Relationship between bird-of-prey decals and bird-window collisions on a 
Brazilian university campus ZOOLOGIA 34: e13729 
http://zoobank.org/A127995A-5B57-4F7F-924F-E49E1AFA7028 

 

ABSTRACT. Bird-window collisions are a dramatic cause of bird mortality globally. In Latin 
America, statistics are generally very scarce and/or inaccessible so the frequency of such 
incidents is still poorly understood. Nevertheless, civilians have applied preventive methods 
(e.g. adhesive bird-of-prey decals) sparsely but, to our knowledge, no study has evaluated 
their effectiveness in Brazil. Here, we estimated the mortality rate of bird-window collisions 
and tested the effectiveness of bird-of-prey decals at preventing such accidents. We undertook 
daily searches for bird carcasses, presumably resulting from window collisions, near all 
buildings on a university campus over seven months. Adhesive bird-of-prey decals were then 
applied to the two buildings with the highest mortality rates and surveys continued for over 
12 more months. The mortality rates before and after the application of decals and between 
seasons were then compared using Friedman test. We recorded 36 collisions, 29 around the 
two buildings with the highest collision rates 19 prior and 10 after our intervention with 
associated collision rates of 0.08 and 0.04 collisions/day. Although mortality was reduced by 
almost half, this difference was not statistically significant. The Blue-black grassquit, 
Volatinia jacarina (Linnaeus, 1766), and Ruddy ground dove, Columbina talpacoti 
(Temminck, 1810) suffered the highest number of collisions, followed by the Rufous-collared 
sparrow, Zonotrichia capensis (P. L. Statius Müller, 1776). Our bird-of-prey decals and efforts 
were insufficient to prevent or dramatically reduce the number of bird-window collisions. 
Therefore, we recommend that different interventions be used and additional long-term 
studies undertaken on their efficacy. 

 
Bulyuk, Victor N., Casimir V. Bolshakov, Alexandra Y. Sinelschikova and Michael 
V. Vorotkov, 2014. Does the reaction of nocturnally migrating songbirds to the 
local light source depend on backlighting of the sky? Avian Ecol. Behav. 25:21-
26. 

The authors used the device described in Bolshakov at al., 2010, to compare behaviors of night 
migrating passerines under natural nocturnal illumination (at the Courish Spit of the Baltic 

http://zoobank.org/A127995A-5B57-4F7F-924F-E49E1AFA7028


Sea) with birds passing through an urban light environment (inside the city limits of  St. 
Petersburgh). Songbirds were distinguished as 1. small passerines or 2. thrushes. The 
illuminated background caused a decrease in image quality. The shape of flight tracks was 
compared for the two groups and a larger proportion of small songbirds changed flight path 
while crossing the light. This could be explained by flight type or flight speed. The proportion 
of songbirds changing flight trajectory in the lighted condition was much smaller than under 
the dark condition. Very few thrushes showed curved tracks and non -broken tracks or circling. 
 
Cabrera-Cruz, Sergio A., Jaclyn A. Smolinsky and Jeffrey J. Buler, 2018. Light 
pollution is greatest within migration passage areas for nocturnally-migrating 
birds around the world. Scientific Reports 8:3261 DOI:10.1038/s41598-018-21577-
6 
Abstract: Excessive or misdirected artificial light at night (ALAN) produces light pollution that 
influences several aspects of the biology and ecology of birds, including disruption of circadian 
rhythms and disorientation during flight. Many migrating birds traverse large expanses of land 
twice every year at night when ALAN illuminates the sky. Considering the extensive and 
increasing encroachment of light pollution around the world, we evaluated the association of the 
annual mean ALAN intensity over land within the geographic ranges of 298 nocturnally 
migrating bird species with five factors: phase of annual cycle, mean distance between breeding 
and non-breeding ranges, range size, global hemisphere of range, and IUCN category of 
conservation concern. Light pollution within geographic ranges was relatively greater during the 
migration season, for shorter-distance migrants, for species with smaller ranges, and for species 
in the western hemisphere. Our results suggest that migratory birds may be subject to the effects 
of light pollution particularly during migration, the most critical stage in their annual cycle. We 
hope these results will spur further research on how light pollution affects not only migrating 
birds, but also other highly mobile animals throughout their annual cycle. 
 
Cabrera-Cruz, Sergio A., Jaclyn A. Smolinsky, Kyle P. McCarthy and Jeffrey J. 
Buler, (2019). Urban areas affect flight altitudes of nocturnally migrating birds. 
Journal of Animal Ecology. doi: 10.1111/1365-2656.13075  
Abstract: Urban areas affect terrestrial ecological processes and local weather, but we know 
little about their effect on aerial ecological processes.  Here, we identify urban from non-urban 
areas based on the intensity of artificial light at night (ALAN) in the landscape, and, along with 
weather covariates, evaluate the effect of urbanization on flight altitudes of nocturnally 
migrating birds. Birds are attracted to ALAN, hence we predicted that altitudes would be lower 
over urban than over non-urban areas [in fact, altitudes were higher over urban areas, possibly 
because of heat island effect].. However, other factors associated with urbanization may also 
affect flight altitudes. For example, surface temperature and terrain roughness are higher in 
urban areas, increasing air turbulence, height of the boundary layer, and affecting local winds. 
We used data from nine weather surveillance radars in the eastern US to estimate altitudes at 
five quantiles of the vertical distribution of birds migrating at night over urban and non-urban 
areas 
 
Ciach, Micha and Arkadiusz Fröhlich, 2017. Habitat type, food resources, noise 
and light pollution explain the species composition, abundance and stability of 
a winter bird assemblage in an urban environment. Urban Ecosyst 20:547–559 
DOI 10.1007/s11252-016-0613-6 
Abstract At present, urban areas cover almost 3% of the Earth’s terrestrial area, and this 
proportion is constantly increasing. Although urbanization leads to a decline in biodiversity, 
at the same time it creates extensive habitats that are exploited by an assemblage of 
organisms, including birds. The species composition and density of birds nesting in towns and 



cities are determined by the types of buildings, the structure and maturity of urban greenery, 
and habitat diversity. In contrast, the habitat traits shaping the community of birds wintering 
in urban areas are not known. The aim of this work was to assess the influence of habitat 
structure, food resources and the urban effects (pollution, noise, artificial light) on an 
assemblage of birds overwintering in an urban area. It was carried out in 2014 and 2015 in the 
city of Kraków (southern Poland), on 56 randomly chosen sample plots, in which the 
composition, density and interseasonal similarity of bird assemblage were assessed with line 
transect method. A total of 64 bird species (mean = 17.7 ± 4.9 SD species/plot) was recorded. 
The mean density was 89.6 ind./km ±63.3 SD. The most numerous species were Great Tit 
Parus major, Magpie Pica pica, Blackbird Turdus merula, Blue Tit Cyanistes caeruleus, Rook 
Corvus frugilegus, Fieldfare Turdus pilaris and House Sparrow Passer domesticus. Noise 
adversely affected species numbers and density, but artificial light acted positively on the 
density of birds and their interseasonal stability. The species richness and density of birds 
were also determined by the number of food sources available (e.g. bird-feeders). In addition, 
the greater the proportion of open areas, the fewer species were recorded. In contrast, the 
more urban greenery there was, the greater the density of the entire bird assemblage. Urban 
infrastructure (buildings, roads, refuse tips) had a positive effect on the interseasonal 
stabilization of the species composition of wintering birds. The results of this work indicate 
that the urban effect, noise and light pollution, apart from purely habitat factors, provide a 
good explanation for the species richness, density and stability of bird assemblage wintering 
in urban areas. 
 
City of Toronto, 2007. Green Development Standard, Bird-friendly development 
guidelines. City Planning, Toronto, Ontario, Canada. Downloadable at: 
http://www.toronto.ca/lightsout/pdf/development_guidelines.pdf 

Toronto’s guidelines for reducing risk from glass and lighting in construction, including 
illustrated examples. As of January, 2017, under revision. 
City of Toronto, 2016. Bird-friendly Best Practices 
Glasshttp://www1.toronto.ca/City%20Of%20Toronto/City%20Planning/Enviro 
nment/Files/pdf/B/BF%20Best%20Practices%20Glass_FinalAODA_Bookmarke 
d.pdf 
A companion document to Toronto’s Bird-friendly Development Guidelines. 
 
Codoner, N. A. 1995. Mortality of Connecticut birds on roads and at 
buildings. Connecticut Warbler 15(3):89-98. 

Codoner used museum collection and rehabilitation center data to determine if vehicle and 
window collision rates have changed between 1962 and 1993. The most commonly killed 
species and monthly mortality totals are reported. 

Records of window strike mortality rose continuously during the time period examined. 
Codoner attributes the increase in window strike mortality to increased residential 
development in the region. She acknowledges the data may be biased by the increased 
popularity of wildlife rehabilitation in recent years. 

Surprisingly the Sharp-shinned Hawk was found to be the most common species among 
window collision records, whereas common feeder birds, the Blue Jay and Northern Cardinal, 
were noticeably absent. Window mortality was greatest during spring and autumn 
migrations. Mortality was also relatively high during the early summer months, unlike other 
studies (e.g., Klem 1989). Condoner speculates this may be due to increased foraging activity 
of adults to feed young     during this time. 
Collins, K. A. and D. J. Horn. 2008. published abstract. Bird-window collisions 

http://www.toronto.ca/lightsout/pdf/development_guidelines.pdf
http://www1.toronto.ca/City%20Of%20Toronto/City%20Planning/En


and factors influencing their frequency at Millikin University in Decatur, 
Illinois. . Bird-window collisions and factors influencing their frequency at 
Millikin University in Decatur, Illinois 101(supplement):50. Bird collisions were 
monitored at 11 buildings on the Millikin campus, along with surface area and number of 
windows, presence of architectural features including alcoves and corridors, as well as 
landscape features. Most collisions were during migration periods and warblers most 
frequently killed. The authors estimate 8-11 birds killed/building/year. The total surface 
area of glass and total number of windows positively influenced the number of fatalities. 
 
CSA, 2019. A460:19 Bird-Friendly Building Design. CSA Group, 43 pages 
SKU: 2426847. https://store.csagroup.org/ccrz__ProductDetails? 
viewState¼DetailView&cartID¼&portalUser¼&store¼&cclcl¼en_US&sku¼CS
A%20A460%3A19. 
Canadian model code for bird-friendly building design, available for purchase at 
link above. Must be individually adopted by provinces individually. Requires glass 
patterns on surface 1, to 90% of glass up to 6 meters above grade. 
 
Cupul-Magaña, Fabio Germán, 2003. Nota sobre colisiones de aves en las 
ventanas de edificios universitarios en Puerto Vallarta, México HUITZIL 
(2003) 4: 17-21 
Resumen: Esta nota presenta las observaciones de 15 colisiones de aves en ventanas de 
edificios de la Universidad de Guadalajara en Puerto Vallarta, Jalisco, México, a lo largo de 
94 días de estudio (24 de enero al 27 de abril del 2003). Columbina passerina fue la especie 
que presentó el mayor número de fatalidades: ocho. 
Abstract: Notes on bird collisions with windows of university buildings in Puerto Vallarta, 
Mexico Abstract: This note presents the observations of 15 birds collisions with windows of 
buildings of the University of Guadalajara in Puerto Vallarta, Jalisco, Mexico, throughout 94 
days of study (January 24 to April 27 2003). Columbina passerina was the species that 
presented the greater number of fatalities: eight. 
 
Cusa, Marine, Donald A. Jackson and Michael Mesure, 2015. Window 
collisions by migratory bird species: urban geographical patterns and 
habitat associations. Urban Ecosystems doi:10.1007/s11252-015-0459-3) 
The authors analyzed collisions data collected from three areas in Toronto by FLAP in 2009 
and 2010. They found that percentage of window cover and cover by built structures both 
correlated with numbers of collisions. Species that are typically found in forested habitats 
tended to collide with buildings surrounded by vegetation, while species colliding in more 
urbanized areas were more often species of open woodland/ground feeders. 
 
Dunn, E. H. 1993. Bird mortality from striking residential windows in 
winter. Journal of Field Ornithology 64(3):302-309. 

Dunn analyzed surveys of people across North America who regularly feed wild birds around 
their homes during the winter and also record incidences of window collisions (Project Feeder 
Watch). Of the 5500 participants, 9.2% reported one or more instances of strike mortality. 
Window casualties were represented by 66 species, most of which are commonly associated 
with bird feeders. Dunn calculates a winter window strike mortality rate of 0.85 birds per 
home using the survey data. Accounting for the biases and assumptions behind this figure, 
she extrapolates to estimate total annual window mortality in North America at 0.65 to 7.70 
window kills/home/year. Despite the extreme speculation behind the calculations, the 



estimate is similar to that of another study (Klem 1990a), adding validity to the result. 

Dunn recommends screening windows and placing feeders where panic flights will lead birds 
away from windows as ways to reduce fatal collisions. 

Engels, Svenja, Nils-Lasse Schneider, Nele Lefeldt, Christine Maira Hein, 
Manuela Zapka, Andreas Michalik,Dana Elbers, Achim Kittel, P. J. Hore4 & 
Henrik Mouritsen, 2014. Anthropogenic electromagnetic noise disrupts 
magnetic compass orientation in a migratory bird. Nature 509, 353–356. 
http://www.nature.com/nature/journal/v509/n7500/full/nature13290.htm l 
Electromagnetic noise is emitted by electronic devices everywhere, with much debate over 
whether it has negative impacts on living organisms. This paper reports that migratory 
birds are unable to use their magnetic compass in the presence of urban electromagnetic 
noise. 
 
Evans, A. M. 1976. Reflective glass. BioScience 26(10):596. In response to Banks 
(1976), Evans adds that birds frequently fly towards the windows of his home but 
impending collisions are interrupted by porch screening outside of the windows. 
After being stopped abruptly, the birds appear to fly away unharmed. Evans 
concludes that birds cannot see wire or nylon window screening and such 
screening may therefore be an effective and practical method of preventing bird 
collisions at residential and small commercial buildings. 
 
Evans, WR, Y Akashi, NS Altman, AM Manville II, 2007. Response of night- 
migrating songbirds in cloud to colored and flashing light. North American Birds 
60, 476 – 488. 

 
Evans, W., 2011 Pers. comm. ‘With regard to the red light results presented in 
the Evans, W.R., Y. Akashi, N.S. Altman, and A.M. Manville, II paper (that red light did 
not induce bird aggregation), I wanted to let you know we have since induced bird 
aggregation on low cloud migration nights with red light using double the quantity of light 
we used in our previous field work. Birds' rod cells (for night vision) are more sensitive to 
blue and green light than red light, so it makes sense on a visual basis that a red light 
source might need to be stronger to induce aggregation than blue or green. 
Many interesting questions still to be answered, and as Al noted, more research 
and confirmation of research is needed all around.’ 
 
Evans-Ogden, L. P. 1996. Collision course: the hazards of lighted structures 

and windows to migrating birds. World Wildlife Fund Canada and the Fatal 
Light Awareness Program. 46 pp. 
A lengthy overview of bird migration, size and distribution of North American cities, the 
attraction of nocturnal migrants to artificial light, and the overall hazards of tall 
illuminated buildings and reflective windows to birds in urban settings. Disorientation 
and night-time collisions with buildings caused by urban light pollution are the primary 
focus of the document, but a section on windows summarizes the previous research of D. 
Klem and acknowledges the additional significance of day-time collisions with glass. 

Evans-Ogden, L.J., 2002. Summary Report on the Bird Friendly Building 
Program: Effect of Light Reduction on Collision of Migratory Birds. Special 
Report for the Fatal Light Awareness Program (FLAP) (available from 
FLAP). 29 pages. 

http://www.nature.com/nature/journal/v509/n7500/full/nature13290.htm


An analysis of data on bird mortality, living birds recovered, weather and light emissions 
for 16 buildings, ranging from 8 to 72 stories, monitored during migration seasons in 
Toronto from 1997-spring 2001. Light emission was calculated from photographs taken on 
random nights, 8- 10 times per season and seasonal average calculated. The percentage of 
windows illuminated on the building overall was multiplied by the number of building 
stories to create a measure of light impact. In spring 2001, light emission for each building 
was calculated on five nights and correlated with numbers of birds collected the following 
morning 

While there was some correlation between building height and number of birds 
collected, the effect of light impact was much greater. 

Also included is an analysis of surveys conducted with managers of the monitored 
buildings. There was a net decrease in light emissions from the buildings overall, 
corresponding to savings on energy costs in many, but not all cases. 

 
While the total number of nights of volunteer activity varies between seasons and 
between years, the search effort on each individual night was assumed to be constant (i.e.  
 
fewer volunteers search for a longer time period, or many volunteers search for a shorter 
time period, with either scenario resulting in the maximum possible number of birds 
retrieved). This assumption allowed direct comparison of seasonal and annual values for 
average number of birds killed and found alive per night. 

 
Fiedler, Wolfgang and Hans-Willy Ley, 2013. Ergebnisse von Flugtunnel-tests 
im Rahmen der Entwicklung von Glasscheiben mit UV-Signatur zur 
Vermeidung von Vogelschlag. Ber Vogelschutz 49/50:115-134. 

Describes work at the Max Planck institute that led to the creation of Arnold’s Ornilux glass. 
 

Fink, L. C. and T. W. French. 1971. Birds in downtown Atlanta- Fall, 1970. Oriole 
36(2):13-20. 

Injured and dead birds found near two skyscrapers are listed. In addition to striking the 
upper floors of the buildings during night flights, birds also collide with the clear glass facing 
of the ground floor of one of the buildings during daytime. The authors presume birds that fly 
into the glass are attempting to reach the potted shrubbery in the lobby. 

Fatal Light Awareness Program (FLAP) website  http://flap.org/ 

Includes bird-friendly guidelines for commercial and residential buildings, links to other 
guidelines, ordinances and resources, as well as links to current issues like collisions related 
lawsuits. 

 
FLAP Canada, 2018. An analysis of collision mitigation effectiveness pre- and post- 
installation of bird collision deterrents at four Toronto buildings. Unpublished 
report.  
FLAP has been monitoring bird collisions in Toronto since 1993. This study analyzes data from 
four buildings with significant collisions, where there was both pre and post remediation 
monitoring. All remediation comprised versions of Feather Friendly (Convenience Group). One 
building had a striped type called ‘Venetian’; the others had even dot patterns with 4mm grey or 
5mm light grey dots. In some cases, more than one product was applied, at different times, to 
one structure. Reduction of collisions ranged from 87% to 94%. Please contact FLAP for more 
information. 

http://flap.org/


Gaston, K.J. and T.M. Blackburn, 1997. How many birds are there? 
Biodiversity and Conservation 6: 615-625. 
Measurements of global biodiversity have generally focused at the species level. The authors 
use 4 different methods to estimate the total global number of birds, calculating numbers that 
range from 200 to 400 billion individuals. 
      
Gelb, Y. and N. Delacretaz. 2006. Avian window strike mortality at an urban office 
building. Kingbird 56(3):190-198. 

The authors studied spring and fall window collisions at a six-story New York City office 
building. A small recreational park frequently used as a stopover site by migrating songbirds 
is opposite the building. Significantly more dead birds were found below windows that 
reflected vegetation than windows on another side of the building that did not. Ninety-two 
percent of salvaged birds were migratory species that only occur in the area during migration. 
A three-day period in October during which search frequency was increased from once per 
day to five times per day found most collisions occurred during the morning hours. Various 
methods of reducing bird collisions with glass are recommended. 
 
 Gelb, Y. and N. Delacretaz, 2009. Windows and Vegetation: Primary Factors in  
Manhattan Bird Collisions. Northeastern Naturalist 6(3):455–470. 
Abstract - Bird collisions in Manhattan (New York City) were studied by analyzing 
collision data collected from 1997 to 2008 by Project Safe Flight (PSF) participants, 
representing one of the largest collision monitoring efforts in the nation. Over 5400 
bird collisions were recorded during this period, two-thirds of which were fatal. 
Collisions involved 104 bird species, primarily from the warbler, sparrow, and 
thrush families, and mostly during spring and fall migration. Most collisions were 
documented to occur during the day at the lower levels of buildings where large 
glass exteriors reflected abundant vegetation, or where transparent windows exposed 
indoor vegetation. Most collisions in Manhattan likely occurred at a smaller number 
of high-collision sites where strike rates of well over 100 birds per year are considerably 
higher than previously reported rates. We suggest here that improving our 
understanding of the factors involved in collisions at such sites could greatly assist 
in reducing bird collisions. 
 
Goller, Benjamin, Bradley F. Blackwell, Travis L. DeVault, Patrice E. Baumhardt 
and Esteban Fernández-Juricic (2018).  Assessing bird avoidance of high-contrast 
lights using a choice test approach: implications for reducing human-induced 
avian mortality. PeerJ DOI 10.7717/peerj.5404  
Note conclusion that steady burning red lights had least effect differs from results of Wiltschko 
and Wiltschko, and work on oil platform lighting. 

Background: Avian collisions with man-made objects and vehicles (e.g., buildings, cars, airplanes, 
power lines) have increased recently. Lights have been proposed to alert birds and minimize the chances of 
collisions, but it is challenging to choose lights that are tuned to the avian eye and can also lead to avoidance 
given the differences between human and avian vision. We propose a choice test to address this problem 
by first identifying wavelengths of light   that     would   over-stimulate  the  retina  using species-specific perceptual 
models  and  by then  assessing  the  avoidance/attraction responses  of brown-headed cowbirds to these 
lights during daytime using a behavioral assay. Methods: We used perceptual models to estimate 
wavelength-specific light emitting diode (LED) lights with high chromatic contrast. The behavioral 
assay consisted of an arena where the bird moved in a single direction and was forced to make a choice 
(right/left) using a single-choice design (one side with the light on, the other with the light off) under 



diurnal light conditions. 
Results: First, we identified lights with high saliency from the cowbird visual perspective: LED 
lights with peaks at 380 nm (ultraviolet), 470 nm (blue), 525 nm (green), 630 nm (red), and broad-
spectrum (white) LED lights. Second, we found that cowbirds significantly avoided LED lights with 
peaks at 470 and 630 nm, but did not avoid or prefer LED lights with peaks at 380 and 525 nm or white 
lights. 
Discussion: The two lights avoided had the highest chromatic contrast but relatively lower levels of 
achromatic contrast. Our approach can optimize limited resources to narrow down wavelengths of light 
with high visual saliency for a target species leading to avoidance. These lights can be used as candidates 
for visual deterrents to reduce collisions with man-made objects and vehicles. 
 
Gómez-Moreno, Vannia del Carmen, José Rafael Herrera-Herrera, Santiago Niño-
Maldonado, 2018. Colisión de aves en ventanas del Centro Universitario Victoria, 
Tamaulipas, México. Bird collisions in windows of Centro Universitario Victoria, 
Tamaulipas, México. Huitzil, Revista Mexicana de Ornitología 19(2).: 227-236 
 https://doi.org/10.28947/hrmo.2018.19.2.347 
 
Resumen Las colisiones de las aves con diversas construcciones humanas (e.g., ventanales de 
cristal) son el segundo factor de mortalidad más importante en paisajes urbanos después de la 
depredación por gatos. Se ha estimado que alrededor de 988 millones de aves mueren 
anualmente solamente en los Estados Unidos y Canadá por estos factores. Entre agosto de 2015 
y septiembre de 2016 evaluamos la frecuencia de colisiones aves-ventanas en el Centro 
Universitario Victoria de la Universidad Autónoma de Tamaulipas en el noreste de México. Para 
detectar aves muertas por colisiones realizamos recorridos en busca de cadáveres dentro de una 
franja perimetral (tres metros de ancho) alrededor de cuatro edificios durante dos sesiones 
diarias de muestreo (09:00-10:00 h y 16:0017:00 h). Identificamos 21 aves en el suelo de 16 
especies, de éstas el 50% de las especies fueron residentes y del total de colisiones 16 fueron 
fatales. Las especies con mayor incidencia fueron la paloma ala blanca (Zenaida asiatica) con 
cuatro individuos y el colibrí pico ancho (Cynanthus latirostris) con tres. Durante el muestreo 
también detectamos cinco especies de aves residentes con conducta agonística contra su reflejo 
en las ventanas con vidrio reflejante de los edificios del campus universitario. Proponemos 
algunas medidas para mitigar el número de colisiones de aves en el cuv (e.g., colocación de 
bandas de colores en las ventanas). Las especies que colisionaron representaron el 5.2% de las 
especies descritas para el municipio de Victoria. Determinamos mayor frecuencia de colisión en 
los edificios con vidrios reflejantes. Es necesario seguir desarrollando más estudios de colisiones 
de aves usando metodologías sistemáticas, que incluyan puntos de conteo simultáneos para 
considerar la prevalencia de las especies en el sitio de estudio con el fin de documentar el 
impacto de la urbanización en las poblaciones y comunidades de aves en diferentes centros y 
paisajes urbanos de México. La determinación de los factores que más influyen en las tasas de 
colisión de aves-ventanas ayudará en el desarrollo de acciones efectivas de manejo para reducir 
las colisiones en diferentes escalas espaciales y temporales. 
 
Abstract: Bird collisions in diverse man-made structures (e.g., glass windows) are the second 
most important mortality factor only after cat predation in urban landscapes in North America. 
Bird collisions have been estimated to cause approximately 988 million deaths annually in the 
Unites States and Canada alone for these factors. We assessed bird-windows collision frequency 
at the Centro Universitario Victoria (cuv) of the Universidad Autónoma de Tamaulipas in 
northeastern Mexico between August 2015 and September 2016. We used periodic walks in 
permanent transects searching for dead birds around the perimeter (3-m wide strip) of four 
buildings in two daily sessions (09:00-10:00 h y 16:00-17:00 h) at the cuv. We recorded 21 

https://doi.org/10.28947/hrmo.2018.19.2.347


individual birds from 16 species hitting windows of the cuv Fifty percent of the recorded bird 
species were residents and 15 collisions out of the total were fatal. White-winged Dove (Zenaida 
asiatica) and Broad-billed Hummingbird (Cynanthus latirostris) were the species with the 
greatest incidence with four and three individuals respectively. We also detected five resident 
bird species showing agonistic behavior towards their reflection on window glasses in the 
campus facilities. We discuss some alternatives to mitigate (e.g., use of color strips attached to 
windows) the number of bird collisions. The 16 bird species that collided with the windows at 
the cuv represented the 5.2 % of the total bird species richness recorded for Victoria 
Municipality. We urge for more bird studies using systematic methodologies, including 
simultaneous point counts to account for species prevalence at the study site, to document the 
impact of urbanization on bird populations and communities in different urban centers and 
landscapes of Mexico. Determining what factors drive collision rates will aide in developing 
effective management actions in order to reduce collisions at different spatial and temporal 
scales. 

Graham, D. L. 1997. Spider webs and windows as potentially important 
sources of hummingbird mortality. Journal of Field Ornithology 68(1):98- 101. 

Graham observed daily collisions of birds with the windows of the La Selva Biological 
Station, Costa Rica. A detailed description of the windows is not given. Most collisions were 
non-lethal, but approximately 2-3 collisions per week resulted in death. 
Hummingbirds were the most commonly killed birds. Graham suspects the window 
mortality rate is great enough to significantly affect local hummingbird populations. 
 
Grasso-Knight G. and M. Waddington. 2000. Bird collisions with windows on 
Swarthmore Campus. http://www.swarthmore.edu/NatSci/es/ 
birdcollisions.html (accessed 20 August 2007). 

Multiple campus buildings were surveyed for evidence of bird-window collisions during 
spring migration. The primary finding was bird mortality was unrelated to window size (see 
also Klem 1989). None of the study’s results were robust, however, due to very small sample 
sizes. 

 
Habberfield, Michael W. and Colleen Cassady St. Claire, 2016. Ultraviolet lights 
do not deter songbirds at feeders. J Ornithol (2016) 157:239–248. DOI 
10.1007/s10336- 015-1272-8. 
The authors tested the effect on bird proximity of a tubular (210x19mm) 1-W UV LED 
device emitting a pulsating wavelength of 390 nm [Spectral Impulse Anti-Collider, Y’s 
Choice Investments, Ltd., Edmonton, Canada]. The device was designed for use in 
residential applications to deter birds from windows. Bird foraging behavior relative to 
the device was tested in four configurations to control for the presence of a novel object 
(i.e., the LED housing structure) at 8 residential sites with existing bird feeders. Video 
cameras were set to record one 10-s video using the high sensitivity setting, whenever 
motion-triggered by birds at the feeders. Number of feeder visits per day was the 
dependent variable in the analysis; 4569 feeder visits were recorded. Of multiple weather 
variables, only wind speed correlated with number of visits. No deterrent effect of the 
device was found. 
 
Hager, S.B., H. Trudell, K.J. McKay, S.M. Crandall, L. Mayer. 2008. 
Bird density and mortality at windows. Wilson Journal of Ornithology 
120(3):550-564. 
This is the first study to test the hypothesis that window collision frequency and species 

http://www.swarthmore.edu/NatSci/es/


richness of killed birds at a given site are positively correlated with the abundance and 
richness of birds in the surrounding area. Hager et al. monitored bird collisions year- 
round at buildings on two college campuses in Illinois and conducted point-counts in 
nearby wooded areas during the same time period. 

The findings do not support the hypothesis that collision frequency is a function of local 
bird abundance. Rather, the authors conclude, window strike frequency is better 
explained by total window area, window height, surrounding habitat features, and 
behavioral differences among species (particularly between migrants and residents). 
Hence, birds in areas of relatively low abundance are not at decreased risk of collisions 
with windows and buildings in such areas should still take measures to reduce window 
strike potential. 

The mortality rates of 55 and 24 birds/building/year observed during the study suggest 
the average mortality caused by commercial buildings in North America may be much 
greater than previously estimated (O’Connell 2001, Klem 1990). 

 
Hager, Stephen B., 2009. Human-Related Threats to Urban Raptors. 
J. Raptor Res. 43(3):210–226 
The author reviews 86 publications for information on raptor mortality in cities. Twenty- 
eight Falconiformes and 14 Strigiformes species are divided by degree of urban useage 
and dominant urban activities ( feeding, breeding). Road use is treated similarly. To 
quote the abstract: Within the Falconiformes (28 urban species), vehicle collisions and 
electrocutions were reported for most species (73% and 48%, respectively), and 
vehicular and window strikes were the leading sources of mortality for 39% and 12% of 
species, respectively. For the Strigiformes (14 urban species), vehicular (63%) and 
window (47%) collisions affected most species, and the primary sources of mortality 
were from vehicles (32%) and electrocution (5%). Window-strike mortality was 
reported for 45% of urban raptors and represented the leading source of mortality for 
Sharp-shinned Hawks (Accipiter striatus), Cooper’s Hawks (A. cooperii), Merlins (Falco 
columbarius), and Peregrine Falcons (F. peregrinus). Mortality by electrocutions was 
also observed for 45% of the species. Vehicle collisions were reported for 60% of species 
and for half of those was the primary source of mortality. The impact of collisions on 
population structure has been studied for very few species and more such work is needed. 
An appendix provides notes for each of the sources used in the review. 

Hager, Stephen B., Bradley J. Cosentino and Kelly J. McKay, 2012. 
Scavenging effects persistence of avian carcasses resulting from 
window collisions in an urban landscape. J. Field Ornithol. 83(2) 203-
211. 
Estimates of bird mortality at windows may be underestimated because of carcass 
scavenging. Scavenger activity was monitored at 20 buildings on the campus of 
Augustana College in suburban Illinois for one week in each season of the year, using 
motion triggered cameras. Carcass survival was greatest in winter, was related 
negatively window area and to the amount of cover within 50 meters, and was related 
positively to pavement cover. 
The authors speculate that carcass survival time may be short in areas with 
habitat preferred by scavengers and where collisions create a predictable food 
source. 
  

 
Hager SB, Cosentino BJ, McKay KJ, Monson C, Zuurdeeg W, et al. 



(2013) Window Area and Development Drive Spatial Variation in Bird-
Window Collisions in an Urban Landscape. PLoS ONE 8(1): e53371. 
doi:10.1371/journal.pone.0053371 
The ‘results suggest that patchily distributed environmental resources and levels of 
window area in buildings create spatial variation in BWCs within and among urban 
areas. Current mortality estimates place little emphasis on spatial variation, which 
precludes a fundamental understanding of the issue. To focus conservation efforts, we 
illustrate how knowledge of the structural and environmental factors that influence 
bird-window collisions can be used to predict fatalities in the broader landscape.’ 

 
Hager, Stephen B and and Bradley J. Cosentino, 2014. Surveying for 
bird carcasses resulting from window collisions: a standardized 
protocol. https://peerj.com/preprints/406.pdf 
Past studies on bird-window collisions have used a variety of survey protocols. Adoption 
of a standard protocol would improve the accuracy of mortality estimates at all scales. 
The authors present a standardized carcass survey protocol that they argue (a) is simple 
and inexpensive and (b) accounts for the removal of carcasses by scavengers and 
detection of carcasses by field workers. Addressed in the protocol are: 1. Preparing for 
surveys, 2. 
Supplies, 3. Frequency of surveys throughout the study, 4. When during the day to 
complete surveys, 5. Field worker behavior during surveys, 6. The pre-survey carcass 
‘clean-up’, 7. How to conduct carcass surveys, 8. Carcass collection and containment, 9. 
Identifying species of bird carcasses, 10. Data collection and management, and 11. 
Duration of carcass surveys. 

 
Hager SB, Craig ME. (2014) Bird-window collisions in the summer breeding 
season. PeerJ 2:e460 
Download at https://dx.doi.org/10.7717/peerj.460 
Most collisions monitoring takes place during migration, but collisions happen at any time of 
year. Hager and Craig examined window collisions during 4 breeding seasons in NW Illinois. 
The evaluated timing of collisions throughout the day as well as correlations among species, 
species abundance, age and number of collisions. Collision risk varies with bird age and 
migratory guild. Adult long- distant migrants collided more frequently early in the breeding 
season. Juveniles, in general, collided throughout the breeding season. The highest risk of 
collisions was for adults from least abundant species and juveniles from most abundant 
species. 
Hager, Steven B. et al., 2017. Continent-wide analysis of how urbanization 
affects bird-window collision mortality in North America. Biological 
Conservation 212: 209-215 

http://dx.doi.org/10.1016/j.biocon.2017.06.014 
Abstract: Characteristics of buildings and land cover surrounding buildings influence the 
number of bird-window collisions, yet little is known about whether bird-window 
collisions are associated with urbanization at large spatial scales. We initiated a 
continent-wide study in North America to assess how bird-window collision mortality is 
influenced by building characteristics, landscaping around buildings, and regional 
urbanization. In autumn 2014, researchers at 40 sites (N =281 buildings) used standardized 
protocols to document collision mortality of birds, evaluate building characteristics, 
and measure local land cover and regional urbanization. Overall, 324 bird carcasses were 
observed (range =0–34 per site) representing 71 species. Consistent with previous studies, 
we found that building size had a strong positive effect on bird-window collision mortality, 
but the strength of the effect on mortality depended on regional urbanization. The positive 

https://peerj.com/preprints/406.pdf
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relationship between collision mortality and building size was greatest at large buildings 
in regions of low urbanization, locally extensive lawns, and low density structures. Collision 
mortality was consistently low for small buildings, regardless of large-scale urbanization. The 
mechanisms shaping broad- scale variation in collision mortality during seasonal migration 
may be related to habitat selection at a hierarchy of scales and behavioral divergence 
between urban and rural bird populations. These results suggest that collision prevention 
measures should be prioritized at large buildings in regions of low urbanization throughout 
North America 
 
Harden, J. 2002. An overview of anthropogenic causes of avian mortality. 
Journal of Wildlife Rehabilitation 25(1):4-11. 
Numerous causes of injury to, and death of, birds admitted to a New Mexico wildlife 
rehabilitation center are discussed. Window collisions accounted for 8% of all 
human-caused injury and mortality. 

Håstad, Olle and Anders Ödeen, 2014. A vision physiological estimation of 
ultraviolet window marking visibility to birds. PeerJ 2:e621; 
DOI10.7717/peerj.621 (available on line if you join Researchgate) 
The authors used a physiological model of avian vision, using retinal data for the Blue Tit, as 
an example of Ultra Violet sensitive species (UVS), and the Indian Peafowl, as an example of 
Violet Sensitive (VS) species. They then collected photospectrometrical data to represent 4 
scenarios encountered by birds, including reflections and habitat viewed through glass. They 
then modeled window markings as UV filters removing 25, 50 and 100% of UV wavelengths 
and calculated whether or not the markings would be detectable (not only visible, but 
different enough from the background to stand out) under the different conditions. They 
conclude that window markings absorbing (or reflecting) at least 50% of UV appear to be 
visible against a ‘natural scene’ to UVS species, including most passerines, but not for VS 
species like raptors, waterfowl and columbiforms. Interaction with glass reduces visibility to 
VS birds even farther. 
 
Haupt, H. and U. Schillemeit, 2011. Skybeamer und Gebäudeanstrahlungen 
bringen Zugvögel vom Kurs ab: Neue Untersuchungen und eine rechtliche 
Bewertung dieser Lichtanlagen. NuL 43 (6), 2011, 165-170 [ Search/spot Lights 
and Building Lighting Divert Migratory Birds Off Course: New investigations 
and a legal evaluation of these lighting systems] 
The study describes and quantitatively examines the effects of upward-directed light sources 
on night-migrating passerines. More than 90 % of all birds flying through a light beam 
showed abnormal reactions such as circling, turnaround flights, change of direction, speed 
reduction, or undirected flights. Even after crossing the light beam, distracted birds often 
continued their flight in the changed direction. The authors suggest that these observations 
should lead to a ban on search lights, undirected building illuminations and other light 
sources directed upwards, at least during main bird migration. Legal provisions for regulatory 
activities definitely exist. Against this background the paper outlines relevant legal regulations 
for nature conservation and emission control. 
 
Haupt, Heiko, 2009. Der Letzte macht das Licht an! – Zu den Auswirkungen 
leuchtender Hochhäuser auf den nächtlichen Vogelzug am Beispiel des 
„Post-Towers“ in Bonn (The last one turns the light on! The effects of 
lighted skyscrapers on nocturnal bird migration, using data from the "post- 
Towers" in Bonn.) Charadrius 45(1): 1-19 
Abstract: From October 2006 to November 2007 the effects of illuminating the “Post Tower“ 
in Bonn on birds were investigated. During this period, the nocturnal illumination attracted 



more than 1,000 birds from 29 species directly to the tower and its outbuildings. 200 birds were 
killed immediately, others were injured and presumably died later. They were either disoriented 
and collided with the glass panes or fell to the ground after flapping around the lights. Attraction 
and irritation effects were registered primarily during autumn migration between late July and 
early November, but in lower intensity also during spring migration between mid March and 
mid May. Firecrests and Robins were worst affected. 

 
Hausberger M, Boigne  A, Lesimple C, Belin L, Henry L, (2018) Wide-eyed glare 
scares raptors: From laboratory evidence to applied management. PLoS ONE 
13(10): e0204802. https://doi.org/10.1371/journal.pone.0204802  
Raptors are one of the most important causes of fatalities due to their collisions with aircrafts as 
well as being the main victims of collisions with constructions. They are difficult to deter 
because they are not influenced by other airspace users or ground predators. Because vision is 
the primary sensory mode of many diurnal raptors, we evaluated the reactions of captive raptors 
to a “superstimulus” (a “paradoxical effect whereby animals show greater responsiveness to an 
exaggerated stimulus than to the natural stimulus”) that combined an “eye shape” stimulus (as 
many species have an aversion for this type of stimulus) and a looming movement (LE). This 
looming stimulus mimics an impending collision and induces avoidance in a wide range of 
species. In captivity, raptors showed a clear aversion for this LE stimulus. We then tested it in a 
real life setting: at an airport where raptors are abundant. This study is the first to show the 
efficiency of a visual non-invasive repellent system developed on the basis of both captive and 
field studies. This system deterred birds of prey and corvids through aversion, and did not 
induce habituation. These findings suggest applications for human security as well as bird 
conservation, and further research on avian visual perception and sensitivity to signals. 

 
Horton, Kyle G., Cecilia Nilsson, Benjamin M Van Doren, Frank A La Sorte, 
Adriaan M Dokter, and Andrew Farnsworth, 2019. Bright lights in the big cities: 
migratory birds’ exposure to artificial light. Front Ecol Environ 2019; 
doi:10.1002/fee.2029 
Excerpt: We conducted a quantitative assessment of continent- scale exposure of actively 
migrating birds to nighttime light pollution. The findings leverage recent advances in data 
access and machine learning to capture new and rich details in characterizing bird movements 
aloft in relation to radiance from human population centers. With considerations for urban 
areas and the numbers of migrants flying above them, we can now provide the data necessary to 
guide conservation actions to identify locations where ALAN- reducing programs may be most 
effective. 
 
Johnson, R. E. and G. E. Hudson. 1976. Bird mortality at a glassed-in 
walkway in Washington State. Western Birds 7:99-107. 
The authors recorded bird collisions with a four story glass walkway that 
connects two buildings on a rural college campus. The glass does not reflect 
images of nearby vegetation; rather, it is completely transparent and birds 
attempt to fly towards what is on the other side of the invisible barrier (trees 
and sky when approaching from the south and only sky when approaching from 
the north). Mortality was greatest during migration seasons, especially fall. Two 
years into the study, 6-12 raptor decals were placed on the glass. The authors 
observed an overall decrease in fatal strikes of 64%. A table is provided that 
shows the effect of decals on individual species. 

 
Jones, J. and Francis, C.M., 2003. The effects of light characteristics on 
avian mortality at light houses. J. Avian Biol. 34:328-333. 



Lighthouses are among the first structures reported to cause collision mortalities. 
The lighthouse at Long Point, Lake Erie, Ontario, Canada from 1960-1989 killed a 
mean number of 200 birds in spring and nearly twice that in fall, with up to 2000 
birds killed in a single night. When the lighthouse was automated in 1989, with a 
narrower and less powerful beam, the mean mortality dropped to 18.5 in spring 
and 9.6 in autumn, for 1990-2002. 
 
Kahle LQ, Flannery ME, Dumbacher JP (2016) Bird-Window Collisions at a 
West-Coast Urban Park Museum: Analyses of Bird Biology and Window 
Attributes from Golden Gate Park, San Francisco. PLoS ONE 11(1): e0144600. 
doi:10.1371/ journal.pone.0144600 
A comprehensive study, including regular censuses of local bird populations along with 
monitoring of the building for five years. They noted that strikes occur throughout the 
day, but mitigation may be most effective in the morning and midday. Among other 
things, they also concluded that actively migrating birds may not be major contributors to 
collisions as has been found elsewhere and that males and young birds were both 
significantly overrepresented relative to their abundance in the habitat surrounding the 
building. 
 
 
Kenney, Devin T., 2015. Aesthetic Danger: How the Humane Need for Light 
and Spacious Views Kills Birds and What We Can (and Should) Do to Fix this 
Invisible Hazard. Journal of Animal and Natural Resource Law, Vol. 11 pp 
137- 158. 

  https://www.animallaw.info/policy/journal-
animal-and-natural-resource-law-vol-11 

 

 
 
 
 
 
 
 
 
 
Klem, D., Jr. 1979. Biology of collisions between birds and windows. 
Ph.D. dissertation, Southern Illinois University, Carbondale, IL. 
Klem examined various aspects of window collisions, including the species known 
to collide with windows, age and sex distributions of collision victims, seasonal 
variation in collision frequency, effects of window size and type on collision 
frequency, and effectiveness of some methods of preventing window strikes. Most 
of this research was later published in scientific journals (Klem 1989; 1990a,b; 
Klem et al. 2004). 
 
Klem, D., Jr. 1989. Bird-window collisions. Wilson Bulletin 101(4):606-620. 
Klem analyzed window collision data obtained from ornithological collections, volunteer 
monitoring of two homes, and field experiments. He concludes the likelihood of birds striking 
windows is generally unaffected by species, age, and sex, window height, size, and orientation, 
type of glass (i.e., clear or reflective), season, time of day, and weather conditions. The study 
demonstrates that window collisions occur simply because birds do not recognize glass as a 
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barrier and all birds are vulnerable. This is contrary to popular beliefs that window collision 
victims are usually unhealthy or otherwise impaired. 

 
Klem, D., Jr. 1990a. Collisions between birds and windows: Mortality 
and prevention. Journal of Field Ornithology 61(1):120-128. 
Houses and commercial buildings were monitored for window strikes during autumn and 
winter months. Based on the mortality observed at these sites, Klem reaches a 
conservative annual estimate of 1-10 birds killed per building per year. When multiplied 
by the number of buildings in the U.S., it is estimated that 97.6-975.6 million birds are 
killed by windows each year.  Experiments found single hawk silhouettes and other 
objects placed on windows did not significantly reduce mortality. Mortality was only 
reduced when several items were spaced <10 cm apart and covered most of the glass 
surface. 

 
Klem, D., Jr. 1990b. Bird injuries, cause of death, and recuperation from 
collisions with windows. (Heridas, Causas De Muerte Y Restablecimiento 
De Aves Que Chocan Con Ventanas). Journal of Field Ornithology 
61(1):115- 119. 

Klem determines most collision victims die from intracranial hemorrhaging 
and subsequent brain damage; few suffer skeletal fractures. 

Resumen: Sinopsis.-Trecientas fatalidades y 31 sobrevivientes, fueron estudiados para 
determinar el tipo de dafio, causa de muerte y restablecimiento de aves que chocan con el 
cristal de ventanas. 
Las consecuencias de estas colisiones dependen del momentum del pajaro al instante del 
choque. El efecto de los choques vari6 desde ningin daiio visible hasta huesos fracturados y 
sangramiento superficial o interno. Las fracturas fueron rairas. Las aves muertas presen-
taron hemorragia intracraneal, lo que sugiere que la causa del deceso fue el resultado de la 
ruptura de vasos sanguineos y del dafio cerebral a causa del impacto. Los sobrevivientes 
tambien mostraron hemorragias intracraneales, y un individuo exhibio una paralisis que 
progreso con el pasar del tiempo. Otras aves que no murieron, parecieron no sufrir danio de 
inmediato, otras se recuperaron totalmente a lo largo de diferentes periodos de tiempo. 
Para aumentar la probabilidad de que un ave se recupere, debe colocarse el pajaro en un 
lugar aislado. El lugar debe mantenerse calido y se debe proveer al ave con alimento y agua. 
 
Klem, D., Jr. 1991. Glass and bird kills: An overview and suggested planning 
and design methods of preventing a fatal hazard. Pp. 99-104 in L. W. Adams 
and D. Leedy (Eds.), Wildlife Conservation in Metropolitan Environments. 
Natl. Inst. Urban Wildl. Symp. Ser. 2, Columbia, MD. 
Klem reviews existing knowledge and urges landscapers and architects to take measures 
to minimize window strike potential. Recommendations include feeder placement close 
to windows, covering of windows with netting or strips of translucent fabric, and 
window angling. 

Klem, D. Jr., D. C. Keck, K. L. Marty, A. J. Miller Ball, E. E. Niciu, C. T. Platt. 
2004. Effects of window angling, feeder placement, and scavengers on 
avian mortality at plate glass. Wilson Bulletin 116(1):69-73. 
Experiments revealed that window strike mortality is inversely related to window angle 
and feeder distance, with the most angled windows and closest feeders causing the least 
mortality. Thus, angling windows slightly downwards and only placing feeders within 1 m 
of windows are recommended by the authors as practical solutions to reduce avian 
mortality at homes and commercial buildings. 



The results of a carcass removal experiment suggest that scavengers can have a significant 
effect on detection probability (see also Young et al. 2003). Previously calculated strike 
rates that do not account for carcass removal are likely underestimates 
of true mortality. Future window strike studies should quantify scavenger removal 
in concert with bird mortality to ensure more precise mortality rate estimates. 
 
Klem, D., Jr. 2006. Glass: A deadly conservation issue for birds. Bird 
Observer 34(2):73-81. 
Klem provides an overview of his research on bird collisions with glass, followed by 
detailed explanations of potential solutions. Klem discusses past failures of the 
conservation community and building industry to recognize and respond to the issue. 
Klem notes a recent dramatic increase in awareness, particularly in the form of media 
attention. 
 
Klem, D. Jr. 2009. Preventing Bird-Window Collisions. The Wilson Journal 
of Ornithology 121(2):314–321. 
Klem conducted a series of aviary and field trials, testing commercial products a string of 
colored feathers (ineffective), Window Alert decals (effective when densely applied), 
CollidEscape (very effective), UV absorbing film (somewhat effective), fritted glass 
(effective) and films made with high UV reflecting/high UV absorbing materials arranged 
in different configurations (some very effective). The UV films were prototypes, 
promising but not commercially available at this time). Continuous monitoring showed 
that 25% of collisions left no marks on glass. 
 
Klem, D. Jr., C. J. Farmer, N. Delacretaz, Y. Gelb and P.G. Saenger, 2009. 
Architectural and Landscape Risk Factors Associated with Bird-Glass 
Collisions in an Urban Environment. Wilson Journal of Ornithology 121(1): 
126-134. 
Using mortality data from monitoring of 73 building facades in Manhattan, the authors test 
the hypothesis that architectural and/or landscape variables can account for risk of death 
from collisions. Mortality increased with glass area and height of vegetation. 
 
Klem, D. Jr. 2010. Avian mortality at windows: the second largest 
human source of bird mortality on earth. Proc. Fourth Int. Partners in 
Flight Conference: Tundra to Tropics. pp 244-251 An overview of Klem’s 
findings concerning bird collisions with plastic and glass. 

 
Klem, D. Jr., 2010. Sheet Glass as a Principal Human-Associated Avian 
Mortality Factor Chapter 20 in Majumdar, S.K., Master, T.L., Brittingham, M., 
Ross, R.M., Mulvihill, R. and J. Huffman. Avian Ecology and Conservation: A 
Pennsylvania Focus with National Implications. 
Pennsylvania Academy of Science. 
A review of factors and issues involved in collisions with glass. Quotes an AOU 
compilation of species reported by museums and individuals – the American Robin is 
the most frequent collision victim and the list is quite different from lists reported by 
urban monitoring programs. Klem also provides a table of Watchlist species that have 
been documented as collision casualties. 
Klem, Daniel Jr. and Peter G. Saenger, 2013. Evaluating the Effectiveness of 
Select Visual Signals to Prevent Bird-window Collisions. The Wilson Journal 
of Ornithology 125(2):406–41. Download at: 
http://www.muhlenberg.edu/main/academics/biology/faculty/klem/aco/Bi 
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rd- window.html 
Using the protocol described in earlier papers, the authors undertook 2 trials. The first 
compared the number of bird strikes caused by clear and mirrored glass controls and 
ORNILUX Mikado in a free-standing condition. 116 strikes were recorded and numbers of 
strikes did not differ significantly among treatments, with 32 (28%) at the clear glass 
control, 43 (37%) at the reflective glass control, and 41 (35%) at the Mikado. However, the 
number of fatal strikes differed significantly across all treatments with 2 (10%) at the clear 
glass control, 6 (32%) at the reflective glass control, and 11 (58%) at the Mikado. It is not 
clear why mortality rates differ but strike rates do not. 
The second trial tested the clear glass control, an ORNILUX Mikado pane covering a 
recessed non-reflective black wooden board simulating a window that covered a darkened 
room, and two vertically striped spacing variations of preventive treatments known as 
Acopian BirdSavers: (1) a clear glass pane covered with 3.175 mm parachute cord spaced 
10.8 cm from the center of one cord to the center of the next, and (2) a reflective (mirror) 
glass pane covered with 3.175 mm parachute cord spaced 8.9 cm from the center of one 
cord to the center of the next. In this case, the number of strikes differed among 
treatments, with 69 (62%) at the clear glass control, 31 (28%) at ORNILUX over dark 
interior, 7 (6%) at parachute cords spaced 10.8 cm apart covering clear pane, and 5 (4%) at 
parachute cords spaced 8.9 cm apart covering reflective pane. 

 
Klem, Daniel Jr. (2015) Bird–Window Collisions: A Critical Animal Welfare 
and Conservation Issue, Journal of Applied Animal Welfare Science, 18:sup1, 
S11- S17, DOI:10.1080/10888705.2015.1075832 
‘Avian window casualties are important for birds and people, and they have nonhuman 
animal welfare, biodiversity, sustainability, legal, and ethical and moral value justifying 
responsible human action. Preventing this unintended and unwanted lethal hazard for 
free- flying birds should be an obligation.’ 

 
Kummer, J. A., and E. M. Bayne. 2015. Bird feeders and their effects 
on bird-window collisions at residential houses. Avian Conservation and 
Ecology 10(2):6. http://dx.doi.org/10.5751/ACE-00787-100206 

During the study there were 51 collisions when there was no bird feeder and 94 when the 
feeder was present. 26 of 55 windows in the study had zero collisions. The season when 
each trial was setup was the best individual predictor of bird-window collisions, with 
most during fall migration and least in winter. (it was not noted whether windows had 
screens). 
Kummer, Justine A., Erin M. Bayne and Craig S. Machtans, 2016a. Use of citizen 
science to identify factors affecting bird–window collision risk at houses. The 
Condor, 118(3):624-639. DOI: http://dx.doi.org/10.1650/CONDOR-16-26.1 
URL: http://www.bioone.org/doi/full/10. 
Abstract: Bird–window collisions at houses have been identified as a significant 
source of mortality for North American birds, but which types of houses and 
windows are most problematic remains poorly understood. We assessed how 
neighborhood type, yard conditions, house attributes, and window type 
influenced collision rates. Data were collected from citizen scientists across 
Alberta, Canada, who surveyed their houses daily. In relation to the best-fitting 
model, the yard model explained 58.1% of the explained deviance, the 
neighborhood model 45.6%, and the house model 42.6%. The factors that had the 
largest effect for predicting collision risk included season and whether the house 
was in a rural or an urban area (rural areas in the fall had a 6.0× higher collision 
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risk than urban areas in the winter), the height of vegetation in the front yard of 
the house (trees >2 stories high increased collision risk by 3.6× compared to 
houses with no trees), and the presence of a bird feeder (which increased collision 
risk by 1.7×). This suggests that multiple factors affect collision rates and that the 
suitability of a yard as bird habitat is likely a key driver. Given that few 
homeowners are likely to take an approach that reduces the number of birds in 
their yards, future focus needs to be given to bird-friendly urban design and 
developing the most effective window deterrents so that collisions can be reduced 
and birds enjoyed in urban environments 

 
Kummer, J. A., E. M. Bayne, and C. S. Machtans, 2016b. Comparing the 
results of recall surveys and standardized searches in understanding 
bird window collisions at houses. Avian Conservation and Ecology 11(1):4. 
http://dx.doi.org/10.5751/ACE-00820-110104 
Collision recall rates in this study (56.5%) were very similar those in a prior 2012 study, 
where 50.5% of participants remembered a bird colliding with a window at some time in 
the past. Fatality estimates, however, were 1.4 times higher in the 2012 study than in the 
study based on standardized searches. Rural houses with a bird feeder consistently had the 
highest number of collisions. The authors found considerable differences in absolute values 
for collisions but similar rankings of collision rates between residence types. 

 
Kummer, J. A., C. J. Nordell, T. M. Berry, C. V. Collins, C. R. L. Tse, and E. 
L. Bayne. 2016. Use of bird carcass removals by urban scavengers to 
adjust bird-window collision estimates. Avian Conservation and Ecology 
11(2):12. http://www.ace-eco.org/vol11/iss2/art12/ 
http://dx.doi.org/10.5751/ACE-00927-110212 
A bird carcass and time-lapse camera were placed at 44 houses in Edmonton, Alberta. In 
total, 166 7-day trials were conducted throughout 2015. 67.5% of carcasses were removed. 
The date the carcass was placed, the year the house was built, and the level of 
development within 50 m of the house were the covariates that had the largest effect on 
carcass removal. The factors affecting carcass survival time are similar to those factors we 
identified as having a large effect on bird–window collisions (Kummer et al. 2016a). This 
suggests that those homes that are experiencing a large number of collisions are probably 
experiencing a higher number of scavenging events that need to be corrected for when 
estimating collision rates. 
Scavenging rates were different from those reported by Machtans and by Klem; 
determining local scavenging rates may be important in developing overall collisions 
mortality estimates. 

 
La Sorte FA, Fink D, Buler JJ, Farnsworth A, Cabrera-Cruz SA. Seasonal 
associations with urban light pollution for nocturnally migrating bird 
populations. Glob Change Biol. 2017;23:4609–4619. 
https://doi.org/10.1111/gcb.13792 
Abstract 
The spatial extent and intensity of artificial light at night (ALAN) has increased 
worldwide through the growth of urban environments. There is evidence that 
nocturnally migrating birds are attracted to ALAN, and there is evidence that 
nocturnally migrating bird populations are more likely to occur in urban areas during 
migration, especially in the autumn. Here, we test if urban sources of ALAN are 
responsible, at least in part, for these observed urban associations. We use weekly 
estimates of diurnal occurrence and relative abundance for 40 nocturnally 
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migrating bird species that breed in forested environments in North America to 
assess how associations with distance to urban areas and ALAN are defined 
across the annual cycle. Migratory bird populations presented stronger than 
expected associations with shorter distances to urban areas during migration, and 
stronger than expected association with higher levels of ALAN outside and 
especially within urban areas during migration. These patterns were more 
pronounced during autumn migration, especially within urban areas. Outside of 
the two migration periods, migratory bird populations presented stronger than 
expected associations with longer distances to urban areas, especially during the 
nonbreeding season, and weaker than expected associations with the highest 
levels of ALAN outside and especially within urban areas. These findings suggest 
that ALAN is associated with higher levels of diurnal 
abundance along the boundaries and within the interior of urban areas during 
migration, especially in the autumn when juveniles are undertaking their first 
migration journey. These findings support the conclusion that urban sources of ALAN 
can broadly effect migratory behavior, emphasizing the need to better understand the 
implications of ALAN for migratory bird populations. 

Ley, H.W. 2006. Experimentelle Überprüfung der Wahrnehmbarkeit 
patentierter Vogelschutzgläser durch eine Stichprobe mitteleuropäischer 
Gartenvögel. Max Planck Institut für Ornithologie [available for download from 
http://www.wua-wien.at/publikationen] 
Ley, H.W. 2006. Experimental examination of the perceptibility of patented 
bird- protecting glass to a sample of Central European perching birds. Max 
Planck Institute for Ornithology, unpublished report 
Using an indoor flight tunnel, Ley tested the effectiveness of 17 European- patented glass 
types specifically designed to reduce bird collisions. The glass reflects and/or absorbs 
ultraviolet light, intending to make the surface visible to birds while not appearing 
different than conventional glass to humans. Only one of the 17 types tested was 
significantly effective when compared to ordinary glass or a section of open air space. 
This type consisted of a combination of ultraviolet reflecting and absorbing vertical 
stripes. 
Descriptions of the 16 ineffective types are not provided. Ley cautions that the glass’ 
effectiveness under more natural, outdoor conditions may differ from what was found 
during the indoor flight tunnel experiments. This work led to the first generation of 
Ornilux glass. 

 
Lin H-T, Ros IG, BiewenerAA. 2014 Through the eyes of a bird:modelling 
visually guided obstacle flight.J. R. Soc. Interface 11: 20140239. 
http://dx.doi.org/10.1098/rsif.2014.0239 
Various flight navigation strategies for birds have been identified at the large spatial scales of 
migratory and homing behaviours. However, relatively little is known about close-range 
obstacle negotiation through cluttered environments. To examine obstacle flight guidance, we 
tracked pigeons (Columba livia) flying through an artificial forest of vertical poles. 
Interestingly, pigeons adjusted their flight path only approximately 1.5 m from the forest 
entry, suggesting a reactive mode of path planning. Combining flight trajectories with 
obstacle pole positions, we reconstructed the visual experience of the pigeons throughout 
obstacle flights. Assuming proportional–derivative control with a constant delay, we searched 
the relevant parameter space of steering gains and visuomotor delays that best explained the 
observed steering. We found that a pigeon’s steering resembles proportional control driven by 
the error angle between the flight direction and the desired opening, or gap, between 
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obstacles. Using this pigeon steering controller, we simulated obstacle flights and showed that 
pigeons do not simply steer to the nearest opening in the direction of flight or destination. 
Pigeons bias their flight direction towards larger visual gaps when making fast steering 
decisions. The proposed behavioural modelling method converts the obstacle avoidance 
behavior into a (piecewise) target-aiming behaviour, which is better defined and understood. 
This study demonstrates how such an approach decomposes open-loop free-flight behaviours 
into components that can be independently evaluated. 

 
Liu, Hui and Xu Yanchun, 2017. Bird Collision with Building Glass Outer 
Wall Caused by Landscape Structure: a Case Study; College of Wildlife 
Resources, Northeast Forestry University; Chinese Journal of Wildlife, 
2014-02 
Glass is extensively used for decorating outer walls(curtain walls) of buildings in cities 
around the world.Birds frequently collide with these glass walls during flight,resulting in 
massive death each year.This has become the second factor influencing bird populations 
after habitat degradation.The building of the College of Wildlife Resources,Northeast 
Forestry University,Harbin,China,was decorated with a blue glass wall measuring 33 ×13 
m.Every migration season,collisions of dusky warbler Phylloscopus fuscatus, Arctic warbler 
P.borealis and other passerine species are reported and result in numerous bird deaths.From 
2011 to 2013,we investigated the collision cases during migration seasons,and identified 
several landscape structural conditions that influence frequencies of bird collisions with this 
building,including:1)the large size of the glass wall;2) short distance(about 20 m) between 
the glass wall and the street-side trees in front of it;3) the presence of potted birch trees and 
needle juniper trees adjacent to the glass wall that cause the reflection of the street-side trees 
to appear as natural vegetation, encouraging birds to fly towards the reflected image; and 
4)the presence of a small paved parking area adjacent to the building, passing which the 
birds accelerate and collide with the glass wail at high speed. The impact of this micro-
landscape structure suggests prevention of bird collision with this glass wall should focus on 
removal of one or more of the above conditions to avoid the reflection of habitats birds 
naturally inhabit. 

Longcore Travis, Catherine Rich, Pierre Mineau, Beau MacDonald, Daniel 
G. Bert, Lauren M. Sullivan, Erin Mutrie, Sidney A. Gauthreaux Jr, Michael 
L. Avery, Robert L. Crawford, Albert M. Manville II, Emilie R. Travis and David 
Drake, 2012. An estimate of avian mortality at communication towers in the 
United States and Canada. 
http://www.plosone.org/article/info%3Adoi%2F10.1371%2Fjournal.pone.0 
034025 
The authors compiled a database of communication towers in the continental United States 
and Canada and estimated avian mortality by tower with a regression relating avian mortality 
to tower height. This equation was derived from 38 tower studies for which mortality data 
were available and corrected for sampling effort, search efficiency, and scavenging where 
appropriate. Although most studies document mortality at guyed towers with steady-burning 
lights, they accounted for lower mortality at towers without guy wires or steady-burning 
lights by adjusting estimates based on published studies. The resulting estimate of mortality 
at towers is 6.8 million birds per year in the United States and Canada. 
 
Longcore, Travis, Catherine Rich, Pierre Mineau, Beau MacDonald, Daniel 
G. Bert, Lauren M. Sullivan, Erin Mutrie, Sidney A. Gauthreaux Jr., Michael 
L. Avery, Robert L. Crawford, Albert M. Manville II, Emilie R. Travis, and David 
Drake, 2013. Avian mortality at communication towers in the United States and 
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Canada: which species, how many, and where? Biological Conservation 
158:410–419. 
(Abbreviated abstract) The authors calculated mortality at lighted communication towers by 
species and by Bird Conservation Regions, and then calculated the mean proportion of each 
species killed at towers within aggregated Bird Conservation Regions. These were combined 
with mortality estimates previously calculated for those regions. Estimated bird mortality 
rates were compared to the estimated populations of species in the United States and Canada. 
Neotropical migrants suffer the greatest mortality; 97.4% of birds killed are passerines, 
mostly warblers (Parulidae, 58.4%), vireos (Vireonidae, 13.4%), thrushes (Turdidae, 7.7%), 
and sparrows (Emberizidae, 5.8%). Thirteen birds of conservation concern in the United 
States or Canada suffer annual mortality of 1–9% of their estimated total population. Of 
these, estimated annual mortality is >2% for Yellow Rail (Coturnicops noveboracensis), 
Swainson’s Warbler (Limnothlypis swainsonii), Pied-billed Grebe (Podilymbus podiceps), 
Bay-breasted Warbler (Setophaga castanea), Golden-winged Warbler (Vermivora 
chrysoptera), Worm-eating Warbler (Helmitheros vermivorum), Prairie Warbler 
(Setophaga discolor), and Ovenbird (Seiurus aurocapilla). 
 
Longcore, T., and P. A. Smith. 2013. On avian mortality associated with 
human activities. Avian Conservation and Ecology 8 (2): 1. 
http://dx.doi.org/10.5751/ACE-00606-080201 
The authors discuss why documentation of species level decline is much too coarse a 
benchmark to capture many serious impacts of human-caused bird mortality on 
ecosystems. 
 
Loss, Scott R., Tom Will and Peter P. Marra, 2012. Direct human-caused 
mortality of birds: improving quantification of magnitude and assessment of 
population impact. Frontiers in Ecology and the Environment, September, 
Vol. 10, No. 7: 357- 364 
There are many types of human caused bird-mortality, including cats, collisions with 
buildings, turbines, towers, roads and power lines, pesticide poisoning, oiling and more. 
Quantifying mortality levels and impacts on populations has been difficult, however, with few 
rigorous studies available. The authors outline methodology and techniques of analysis that 
would produce more consistently useful results. This is important, as this information is the 
basis for policies and legislation. 
 
Loss, Scott R., Tom Will, Sara S. Loss and Peter P. Marra, 2014. Bird–building 
collisions in the United States: Estimates of annual mortality and species 
vulnerability. Condor 116:8-23. DOI: 10.1650/CONDOR-13- 090.1 
The authors comprehensively acquired published and unpublished data sets on collisions 
with buildings. Data sets were variable and filtered using a variety of criteria to ensure they 
could be used in single analyses. The authors calculate a median value for mortality at homes 
at 253 million, 2.1 birds per structure. Urban residences without feeders account for 33% of 
this mortality cumulatively, as there are more such residences, even though residences with 
feeders produce more collisions individually. 
Rural residences without feeders account for 31% of residential mortality, followed by urban 
residences with feeders (19%) and rural residences with feeders (17%). Median mortality at 
low rise buildings (4-11 stories), calculated from two data sets, was averaged as 339 million, 
21.7 birds per building. High rises, although collectively causing least mortality (508,000) 
individually had the highest median rate of 24.3 birds per building. Combining all building 
classes produces a median estimate of 599 million birds killed annually in the U.S. 
The authors also investigated relative species vulnerability. 35% of birds reported were 
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White-throated Sparrow, Dark-eyed Junco and Song Sparrow, but these were also the 
species with largest populations. Accounting for this and other factors, some species 
exhibited a disproportionate tendency to collide with buildings, especially Ruby-
throated Hummingbird, Brown Creeper, Ovenbird, Yellow-bellied Sapsucker, Gray 
Catbird and Black-and-White Warbler. Seven disproportionately vulnerable species 
are national Birds of Conservation Concern and ten are listed regionally. 
Most mortality data come from urban monitoring programs focused on spring and fall 
migration, although studies show that there is significant mortality throughout the year. The 
authors suggest that, based on year-round data, collisions mortality may exceed one billion 
annually. 
 
Loss, S.R., Loss, S.S., Will, T., Marra, P.P. 2014. Best practices for data 
collection in studies of bird-window collisions. Available online: 
https://abcbirds.org/program/glass-collisions/learn-more/ 
 
 
 
Loss, Scott R., Tom Will and Peter P. Marra, 2015. Direct Mortality of Birds from 
Anthropogenic Causes. Annual Review of Ecology, Evolution and Systematics 
46:99-120.   doi:  https://www.annualreviews.org/doi/pdf/10.1146/annurev-
ecolsys-112414-054133 
Abstract: Understanding and reversing the widespread population declines of birds require 
estimating the magnitude of all mortality sources. Numerous anthropogenic mortality sources 
directly kill birds. Cause-specific annual mortality in the United States varies from billions (cat 
predation) to hundreds of millions (building and automobile collisions), tens of millions 
(powerline collisions), millions (powerline electrocutions, communication tower collisions), and 
hundreds of thousands (wind turbine collisions). However, great uncertainty exists about the 
independent and cumulative impacts of this mortality on avian populations. To facilitate this 
understanding, additional research is needed to estimate mortality for individual bird species 
and affected populations, to sample mortality throughout the annual cycle to inform full life-
cycle population models, and to develop models that clarify the degree to which multiple 
mortality sources are additive or compensatory. We review sources of direct anthropogenic 
mortality in relation to the fundamental ecological objective of disentangling how mortality 
sources affect animal populations. 
 
Machtans, Craig S., Christopher H. R. Wedeles and Erin M. Bayne, 2013. A 
First Estimate for Canada of the Number of Birds Killed by Colliding with 
Building Windows. Avian Conservation and Ecology 8(2): 6. 
http://dx.doi.org/10.5751/ACE-00568-080206 
(abbreviated abstract) The authors estimated the number of birds killed by collisions with 
glass in Canada, making distinct models for houses, low-rise commercial and institutional 
buildings, and tall buildings. They estimate that about 25 million (range 16–42 M) birds 
are killed by colliding with windows in Canada annually, with 90% of building-related 
mortalities caused by houses, low-rise buildings slightly less than 10%, and tall buildings 
approximately 1%. The disproportionate contribution of mortality caused by houses is a 
function of their relative number compared to the two other classes of buildings. Warblers 
and sparrows were the most commonly killed birds at low-rise and tall buildings, and 
insufficient information exists on species deaths at houses to determine proportions. 
Targeted mitigation for certain tall buildings and a segment of the low-rise building types 
could significantly reduce the total mortality for both these building types. 
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Machtans, Craig S. and Wayne E. Thogmartin, 2014. Understanding the value 
of imperfect science from national estimates of bird mortality from window 
collisions. Condor 116:3-7. 
The authors consider efforts to estimate the magnitude of bird mortality from collisions. 
Available data is necessarily patchy, making precise calculations impossible. However, there 
are many benefits, including development of new strategies to improve calculations and 
stimulating responses to the information. 
 
Mahjoub, Ghazi , Mark K. Hinders and John P. Swaddle, 2015. Using a “sonic net” 
to deter pest bird species: Excluding European starlings from food sources by 
disrupting their acoustic communication.  Wildlife Society Bulletin 39(2):326–
333; 2015; DOI: 10.1002/wsb.529 
Abstract Pest avian wildlife is responsible for substantial economic damage every year in the 
United States. Previous technologies used to deter starlings have generally failed because birds 
quickly habituate to startle regimes. In this study, conducted from May to July 2013, we focused 
on altering the foraging behavior of the European starling (Sturnus vulgaris), a pest bird that is 
responsible for crop losses and also poses notable 
risk for bird–aircraft strikes. The goal of our project was to develop an effective system to limit 
starlings’ use of a food patch. Using nonlinear ultrasonic parametric arrays, we broadcast a 
directional sound that overlapped in frequency with starling vocalizations and was contained in 
a specific area, creating a “net.” We hypothesized that the “sonic net” would disturb acoustic 
communication for starlings, causing them to leave 
and feed elsewhere. Using wild-caught starlings in a large aviary, we deployed the sonic net over 
one food patch while leaving another food patch unaltered, and assessed their presence and 
feeding for three consecutive days. The sonic treatment decreased starlings’ presence at the 
treated food patch, on average by 46%. Additionally, we assessed whether the sonic net 
disrupted the birds’ response to an alarm call. When 
under the sonic net, starlings did not respond to the alarm call, suggesting that the sonic net 
disrupted acoustic communication. The sonic net is a promising new method of decreasing 
foraging activity by pest bird species. 
 
Martin, G.R. 2011. Understanding bird collisions with man-made objects: a 
sensory ecology approach. Ibis 153:239-54. 
To understand why birds collide with man-made objects it is important to knowing how birds 
see. This paper identifies aspects of bird vision and visual behavior that probably contribute to 
collisions – for example, in flight, at times, some birds may actually be blind in the direction of 
travel. Frontal vision may be tuned for direction of movement, not for detection of spatial 
detail. Birds in flight may predict that the environment ahead is open, because they have no 
template for recognizing wind turbines, buildings or power lines. 
 
Martin, Graham R. 2012. Through birds’ eyes: insights into avian sensory 
ecology. Journal of Ornithology, August 2012, Volume 153, Issue 1 
Supplement, pp 23-48. This paper is well worth reading in its entirety. 
Sensory ecology describes ‘the information that underlies an animal’s interactions with its 
environment’ – the information that animals have available to them. The paper reviews 
Martin’s own work in the field, for example how owls, kiwi, oilbirds and penguins differently 
solve problems related to nocturnal activity. He also uses a sensory ecology approach to 
examine why birds collide with man-made objects like power lines and wind turbines that to 
humans appear very obvious. Fundamental to avian sensory ecology is understanding 
important differences between the way birds and humans see their environment. Humans, 
with forward facing eyes, have significant three-dimensional vision but a relatively restricted 
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field of view compared to most birds, with eyes at the side of the head, restricted three-
dimensional vision and a field of view that in a few cases is actually 360 degrees. Other, 
equally major differences mean that human vision cannot be used to model avian vision. 

Martin’s conclusions concerning collisions include: 
1. Some birds may be blind ahead of themselves in flight 
2. Vision in the direction of travel is not high resolution vision and may be tuned 
for movement, not spatial detail 
3. Birds use lateral vision for detection of food, predators etc and this may be why they 
look downwards during flight 
4. Birds in flight may predict that the environment ahead is not cluttered 

 
Marquenie, J.; Donners, M.; Poot, H.; Steckel, W.; de Wit, B., "Bird- Friendly 
Light Sources: Adapting the Spectral Composition of Artificial Lighting," 
Industry Applications Magazine, IEEE , vol.19, no.2, pp.56,62, March-April 
2013 
http://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=6401220&isnumber=6461 
508. 

 
May et al. Do birds in flight respond to (ultra)violet lighting? Avian Res 
(2017) 8:33 
https://doi.org/10.1186/s40657-017-0092-3 
Abstract Concerns for bird collisions with wind turbines affect the deployment of 
onshore and offshore windpower plants. To avoid delays in consenting processes and to 
streamline the construction and operation phase, functional mitigation measures are required 
which efficiently reduces bird mortality. Vision is the primary sensory system in birds, 
which for a number of species also includes the ultraviolet spectrum. Many bird species that 
are known to collide with offshore wind turbines are sensitive in the violet or ultraviolet 
spectrum. For species that are mainly active at lower ambient light levels, lighting may deter 
birds from the lit area. Utilizing (ultra)violet lights may in addition not disturb humans. 
However, we do not know whether UV- sensitive birds in flight actually respond 
behaviourally to UV lights. We therefore tested the efficacy of two types of lights within the 
violet (400 nm) and ultraviolet (365 nm) spectrum to deter birds from the lit area. These 
lights were placed vertically and monitored continuously between dusk and dawn using an 
avian radar system. Relative to control nights, bird flight activity (abundance) was 27% lower 
when the ultraviolet light was on. Violet light resulted in a 12% decrease in overall abundance, 
and in addition, a vertical displacement was seen, increasing the average flight altitude. 

 
McLaren, J. D., Buler, J. J., Schreckengost, T., Smolinsky, J. A., Boone, M., 
Emiel van Loon, E., Dawson, D. K. and Walters, E. L. (2018), Artificial light at 
night confounds broad-scale habitat use by migrating birds. Ecol Lett. 
doi:10.1111/ele.12902 
Abstract With many of the world’s migratory bird populations in alarming decline, broad-
scale assessments of responses to migratory hazards may prove crucial to successful 
conservation efforts. Most birds migrate at night through increasingly light-polluted skies. 
Bright light sources can attract airborne migrants and lead to collisions with structures, but 
might also influence selection of migratory stopover habitat and thereby acquisition of food 
resources. We demonstrate, using multi-year weather radar measurements of nocturnal 
migrants across the northeastern U.S., that autumnal migrant stopover density increased at 
regional scales with proximity to the brightest areas, but decreased within a few kilometers 
of brightly-lit sources. This finding implies broad-scale attraction to artificial light while 
airborne, impeding selection for extensive forest habitat. Given that high-quality stopover 
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habitat is critical to successful migration, and hindrances during migration can decrease 
fitness, artificial lights present a potentially heightened conservation concern for migratory 
bird populations. 

 
Menacho-Odio, Rose Marie, 2015. Colisión de aves contra ventanas en 
Costa Rica: conociendo el problema a partir de datos de 
museos, ciencia ciudadana y el aporte de biólogos. Zeledonia 19(1) 10-21. 
Spanish and English abstracts below. Full text available at 
http://www.zeledonia.com/uploads/7/0/1/0/70104897/19-1.pdf  
Resumen: El presente estudio consistió en el registro de especies de aves que han 
presentado colisiones contra ventanas o puertas de vidrio en Costa Rica. Los datos se 
obtuvieron a partir de una revisión de especímenes del Museo Nacional de Costa Rica y 
del Museo de Zoología de la Universidad de Costa Rica, además, datos de colectas 
realizadas por biólogos y de información enviada por científicos ciudadanos del grupo de 
redes sociales de la Asociación Ornitológica de Costa Rica. Como resultado se compiló un 
listado de 131 especies de aves que han presentado colisiones contra ventanas en Costa 
Rica. Entre ellas se encuentran aves con poblaciones reducidas como el pájaro campana 
Procnias tricarunculatus (n=4) y el loro cabecipardo Pyrilia haematoti. También se 
encontró que individuos de especies con poblaciones decrecientes como la de los jilgueros 
Myadestes melanops y el quetzal Pharomachrus mocinno (n=1) han presentado colisiones 
contra ventanas. Entre las 74 especies residentes encontradas, se hallaron especies típicas 
de bosques tropicales, como el jacamar, tucanes, carpinteros y trepatroncos. Algunas de 
las familias con mayor número de especies que presentan colisiones es la de los colibríes 
(Trochilidae), zorzales, (Turdidae) y saltarines (Pipridae). Por otra parte, se encontró a 24 
especies migratorias y a ocho especies residentes con algún grado de endemismo. Los 
resultados son preliminares, ya que la forma de obtener los datos implica un sesgo pues 
algunos lugares de Costa Rica, como Monteverde, la Estación La Selva de Sarapiquí, y San 
Vito de Coto Brus, son favorecidos por la presenciade biólogos o naturalistas en zonas que 
facilitan mayor cantidad de información que otras zonas del país. 

 
Abstract: This study consisted of documenting bird species that have collided against 
windows or doors of glass in Costa Rica. The data were obtained from a review ofspecimens 
from the National Museum of Costa Rica and the Museum of Zoology of the University of 
Costa Rica in addition to data collections carried out by biologists and information sent by 
the citizen science network of the Costa Rica Ornithological Association. The result was a 
list of 131 species of birds that have collided with windows in Costa Rica. Among these are 
birds with small populations like the Three-wattled Bellbird, Procnias tricarunculatus (n= 
4) and the Brown-headed Parrot, Pyrilia haematoti. Also found were individuals of species 
with decreasing populations such as Black-faced Solitaire, Myadestes melanop,s and the 
Resplendent Quetzal Pharomachrus mocinno (n = 1). Among the 74 resident species found 
were those typical of rainforests, as jacamar, toucans, woodpeckers and woodcreeper. Some 
of the families with the largest number of species documented were hummingbirds 
(Trochilidae), thrushes (Turdidae) and manakins (Pipridae). In addition, 24 migratory 
species and eight residents with some degree of endemism were found. These results 
arepreliminary, since the data are biased, with some places, like Monteverde, Sarapiquí, 
and San Vito of Coto Brus, providing more information than other areas in Costa Rica, 
because of the number of biologists or naturalists working the 
 
Menacho-Odio, R. Local perceptions, attitudes, beliefs, and practices toward 
bird-window collisions in Monteverde, Costa Rica. Cuadernos de Investigación 
UNED 10 (1): 33-40. 
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http://investiga.uned.ac.cr/revistas/index.php/cuadernos/article/view/2038/
2323 

ABSTRACT: Bird-window collisions are an important cause of bird mortality worldwide. 
Reducing collisions requires understanding of the costs and benefits perceived by 
stakeholders. I consulted two focus groups, conducted 18-semi-strcutured interviews and 
applied surveys to 58 residents of Monteverde, Costa Rica, to understand their perception of 
the problem. Many reported collisions in their houses but there is a lack of information about 
the magnitude of the situation. Black silhouettes are the most frequent method of prevention, 
even though they are mostly ineffective. The main factors for selecting methods include 
unblocked views, aesthetics, effectiveness, ease of installation and removal, and ease of 
maintenance. The preferred effective method was cords (Acopian Bird Savers), and painted 
dots was the least liked. I recommend education about effective methods for Monteverde and 
similar communities.   

 
RESUMEN: Percepciones locales, actitudes, creencias y prácticas sobre colisiones de aves en 
ventanas en Monteverde, Costa Rica. Las colisiones de aves con ventanas son una causa 
importante de mortalidad de aves en todo el mundo. La reducción de colisiones requiere la 
comprensión de los costos y beneficios percibidos por los tomadores de decisiones. Consulté 
dos grupos focales, realicé 18 entrevistas semi-estructuradas y apliqué encuestas a 58 
residentes de Monteverde, Costa Rica, para comprender su percepción del problema. Muchos 
reportaron colisiones en sus casas, pero hay una falta de información sobre la magnitud de la 
situación. Las siluetas oscuras de aves son el método más frecuente de prevención, aunque en 
su mayoría son ineficaces. Los factores principales para seleccionar métodos incluyen que no 
bloqueen la vista, estética, efectividad, facilidad de instalación y eliminación, y facilidad de 
mantenimiento. El método preferido son las cuerdas colgantes (Acopian Bird Savers), y los 
puntos pintados eran los menos apreciados. Recomiendo educación sobre métodos efectivos 
para Monteverde y comunidades similares. 

 
Menacho-Odio, Rose Marie, 2018. Colisión de aves con ventanas: problema, 
prevención, mitigación y tendencias de investigación [Bird-window collisions: 
problem, prevention, mitigation and research directions]. Zeledonia 22:1. 
Resumen: La colisión de aves con ventanas es un problema antropogénico de índole global. 
Provoca la muerte de millones de aves, afecta especies migratorias, residentes, comunes, raras y 
amenazadas. En este artículo se explica el por qué las aves colisionan con ventanas, por qué 
mueren y qué hacer para auxiliarlas. Se señalan métodos cuya efectividad ha sido probada y 
otros que no son recomendables para prevenir las colisiones. Finalmente, se describe algunas 
medidas para manejar el problema como educación, legislación y recomendaciones para la 
investigación del mismo.  Palabras claves: conservación, estrategias, mitigación, mortalidad  
Abstract: Bird-window collisions is an anthropogenic problem of a global nature. It causes the 
death of millions of birds, affects migratory species, residents, common, rare, and threatened. 
This article explains why birds collide with windows, why they die, and what to do to help them. 
Methods are indicated whose effectiveness has been proven and others that are not 
recommended to prevent collisions. Finally, it describes aspects of the management of this 
problem such as education and legislation on the subject, and recommendations for future 
research. 
 
Menacho-Odio, R. M., Garro-Cruz, M., & Arévalo, J. E. (2019). Ecology, endemism, 
and conservation status of birds that collide with glass windows in Monteverde, 
Costa Rica. Revista de Biología Tropical, 67(2) Suplemento, S326-S345. 
Abstract: Worldwide, billions of birds die annually due to window collisions. Nevertheless, few 
accounts document bird-window collisions in the Neotropics. In this study, we document 
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species that collided with windows in Monteverde, Costa Rica, and describe their ecological and 
conservation status. We gathered information from different sources, including data from 
museum records and accounts by Monteverde residents who participated as “citizen scientists” 
between May 2014 and December 2017. We conducted carcass searches between March 2015 
and February 2016. We classified window-strike species by migratory, forest dependence, 
trophic guild, weight, abundance, conservation, and endemism status. We registered 103 species 
striking windows in Monteverde, which includes 98 of 267 species known to occur in three life 
zones in Monteverde and five not registered in the area. Window strike casualties’ frequencies 
differed by species, trophic guild and migratory status. Most window victims were residents, 
small, insectivorous, considered common or fairly common, with declining population trends. 
The families with the most species represented were Parulidae (14 spp.), Trochilidae (13 spp.), 
Turdidae (10 spp.), and Tyrannidae (9 spp.). Most species were passerines (Order 
Passeriformes) (71 spp.). No hawks or vultures were found colliding with buildings. The three 
species most commonly killed by windows were frugivores: Swainson’s Thrush (Catharus 
ustulatus), Northern Emerald-Toucanet (Aulacorhynchus prasinus), and Black-faced Solitaire 
(Myadestes melanops). Among window-kills were five species whose status on the IUCN Red 
List are Near Threatened and one Vulnerable, including the Resplendent Quetzal 
(Pharomachrus mocinno) and the Three-wattled Bellbird (Procnias tricarunculatus). Six 
species are listed as in danger of extinction and four are listed as species with reduced 
populations by the National System of Conservation Areas for Costa Rica (SINAC). 12 endemic 
species are strike casualties. The premontane wet forest is the life zone where more species were 
found (n=64 spp.), followed by the premontane moist forest (n = 49 spp.) and the lower 
montane wet forest (n = 31 spp.). These findings demonstrate the urgent need for conservation 
measures to mitigate bird mortality due to window collisions. Promoting use of methods to 
protect birds from windows should be an important goal for this IBA and the rest of Costa Rica. 
We also recommend collecting data in order to increase understanding about bird window 
collisions. 
 

Merkel, Flemming Ravn and Kasper Lambert Johansen, 2011. Light induced 
bird- strikes on vessels in South West Greenland. Marine Pollution Bulletin 62: 
2330- 2336. Also available as a report at: www.natur.gl 

Forty-one bird mortality incidents reported by boats using searchlights to navigate in dark 
seas off SW Greenland. Up to 88 birds were killed with larger numbers happening in 
conditions of poor visibility because of snow. 95% of casualties were Common Eiders. 
 

Mitrus, Cezary and Adam Zbyryt, 2017. Reducing avian mortality from 
noise barrier collisions along an urban roadway. 
Urban Ecosystems https://doi.org/10.1007/s11252-017-0717-7 
Anthropogenic changes, including road network, have strongly influenced biodiversity of 
Europe. For the past 100 years, road networks have become a conspicuous part of European 
landscape and strongly affected environment and human well-being, including effect by noise. 
To reduce impact of noise the special barriers (mainly transparent) are installed along a road. 
Annually thousands of birds die in collision with glass and acrylic screens, and these are 
important causes of avian mortality. Here we report about and describe how to prevent the 
lethal hazards that clear and acrylic (plastic) noise barriers along an urban road in eastern 
Poland pose to birds. A total of 114 fatal strikes representing 26 species were documented along 
transparent noise barriers. In unmodified sections in both study periods (2012/2013 and 
2013/2014) we observed differences in number of fatalities between the seasons, the dead 
birds were found mostly in the summer, less in the spring and autumn and fewest in winter, 
but no differences were found between study periods (2012/2013 v. 2013/2014). These result 
we treat as base line or control data and compare them to experimental modification of the 
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same barriers. After applying a film consisting of horizontal black thick stripes the number of 
fatal strikes decreased significantly. The average number of fatalities decreased from 1.02 to 
0.06 ind./km for all panels of all sections combined and the number of species killed decreased 
from 19 in unmodified to 4 in modified sections. We highly recommend this effective and 
inexpensive application as a responsible public utility measure to protect bird life found near 
roads. 
 

Monge-Nájera, Julián & Zaidett Barrientos Llosa (2018). A new, cheap method to 
reduce bird mortality from window collisions. UNED Research Journal (ISSN: 
1659-441X) Vol. 10(1): 83-84, June, 2018. 
A building in cattle pasture did not cause a notable number of collisions until secondary 
vegetation grew up in the surrounding area. Collisions went from seldom to weekly to daily. The 
authors put a 30cm (12”) tall photo of a cat in one window and collisions ceased; the same photo 
was placed in the other seven windows of the building. One year later, the authors report one 
fatality and five collisions in which the birds were able to fly away. 
 
Nichols KS, Homayoun T, Eckles J, Blair RB (2018) Bird-building collision risk: An 
assessment of the collision risk of birds with buildings by phylogeny and behavior 
using two citizen-science datasets. PLoS ONE 13(8): 
e0201558.https://doi.org/10.1371/journal. pone.0201558 
 Exerpts:  As expected, our top model shows that an increase in abundance is associated with an 
increase in collisions–if there are more individuals of a species around, more birds of that 
species will hit buildings. Nighttime and other migrants are more likely to collide with buildings 
than diurnal migrants. These findings suggest that there is a behavioral or physiological 
difference in daytime migrants that affords them a greater ability to avoid building collisions. 
Nighttime migrants experience sleep deprivation, and while major declines in cognitive function 
have not been found under laboratory conditions, these birds may be less adept at interpreting 
the visual cues indicative of building glass. This sleep deprivation has been shown to alter the 
diurnal foraging behavior to include micro-naps in Swainson’s Thrushes (Catharus ustulatus); 
perhaps sleep deprivation causes other behavioral changes in nighttime migrants that makes 
these birds more likely to hit buildings.  
It is important to note that while nighttime migrants appear more susceptible to collisions, we 
have no evidence that these collisions are occurring at night. In fact, previous research shows 
that collision frequency peaks in early morning when considering all species in aggregate and 
this is also consistent with volunteer observations along BirdSafe routes in Minneapolis and 
Saint Paul. If nighttime migrant collisions also peak in early morning, this would support the 
hypothesis that nighttime migrants are hitting buildings when they are physically and mentally 
depleted after a night of migration and are searching for food and/ or roosting sites rather than 
hitting buildings during migration flights. Additionally, as nighttime migrants are selecting 
stopover habitat under low light conditions, they are less able to visually assess habitat and thus 
avoid areas with high densities of buildings compared to daytime migrants. Furthermore, 
nighttime migrants may be attracted to urban areas because of light pollution by buildings and 
are therefore selectively choosing stopover habitat in closer proximity to buildings than diurnal 
migrants.  
While over 80% of species considered in the model are neither more nor less likely to collide 
with windows than expected after accounting for timing of migration and local abundance, this 
estimate is a conservative one that will overlook particularly rare species which will have very 
large shrinkage estimates that exclude them from being considered supercolliders or 
superavoiders. For example, the Golden-winged Warbler (Vermivora chrysoptera) is a Near 
Threatened species on the IUCN red list [50], and had a risk level of -0.499±0.924 (random 
effect estimate ±shrinkage estimate); the large shrinkage estimate for the species–in part due to 



the small sample size (n = 7)–made it impossible to classify this species as a superavoider, 
despite a trend towards avoidance (S2 Fig). While acknowledging the conservativeness of our 
classification of superavoiders and supercolliders, the relatively few obvious supercolliders and 
superavoiders may explain why early work on susceptibility to collisions, which relied on more 
limited datasets, found no differential susceptibility to collisions by species. Were our analysis to 
be replicated in other locations across North America, particularly in locations in the Western 
part of the continent, where avian communities are different from the Upper Midwest, we would 
expect some differences in the particular species that are classified as superavoiders or 
supercolliders. 
 

North American Bird Conservation Initiative Canada. 2012. The State of 
Canada’s Birds, 2012. Environment Canada, Ottawa, Canada. 36 pages. 
http://www.stateofcanadasbirds.org/ “This report summarizes the status of 
Canada’s bird populations, both nationally and individually, for each of eight major regions of 
the country (see the chapter “Measuring the State of Canada’s Birds” for details on methods). 
The results point to the strong influences of human activity on birds, both positive and 
negative. This report also identifies threats to birds and offers solutions to keep common 
birds common and restore threatened species.” 

 
Newton, I., I. Wyllie, and L. Dale. 1999. Trends in the numbers and mortality 
patterns of Sparrowhawks (Accipiter nisus) and Kestrels (Falco tinnunculus) 
in Britain, as revealed by carcass analyses. Journal of Zoology 248:139-147. 
The causes of death of 1,797 Sparrowhawks and 1,483 Kestrels found in Britain between 1963 
and 1997 were determined. Window casualties accounted for 28.6% of Sparrowhawks and 
0.5% of Kestrels. Differences in hunting methods of the two species make Sparrowhawks 
more vulnerable to window collisions. Numbers of Sparrowhawks killed by windows 
increased over the 35 years, likely a result of increased use of large plate glass in houses over 
the same period. The Kestrel showed little seasonal variation in window mortality, whereas 
Sparrowhawk window mortality increased greatly in August. Juveniles accounted for 93% of 
August Sparrowhawk collisions. 

 
Ocampo-Peñuela N, Winton RS, Wu CJ, Zambello E, Wittig TW, Cagle NL. 
(2016) Patterns of bird-window collisions inform mitigation on a university 
campus. PeerJ 4:e1652 https://doi.org/10.7717/peerj.1652  
A monitoring study of six buildings on the Duke University campus in Durham, NC. 
Building size, window area and surrounding habitat were quantified. The building with the 
most window area caused the most collisions. A resolution to remediate this building, 
supported by the student government resulted in application of a Feather Friendly product. 
Another building, almost entirely glass, caused only 2 collisions. 30% of the glass on this 
building has a bird-friendly frit. It would be interesting to know if other factors are 
involved, as well. 

 
O’Connell, T. J. 2001. Avian window strike mortality at a suburban office park. 
Raven 72(2):141-149. 
 O’Connell monitored window strike mortality at four glass buildings in a Richmond, VA 
office park. Mortality was highest during migration seasons, and significantly more migrants 
were salvaged than resident or “feeder birds”. This is inconsistent with the findings of some 
previous studies (Klem 1990a, Dunn 1993) and is likely because O’Connell surveyed buildings 
that do not attract birds with feeders. The observed mortality rate was far greater than the 
estimates of Klem (1990a) and Dunn (1993), although inconsistencies in methodology among 
studies weaken comparisons. O’Connell recommends standardizing protocols for studies of 
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window strike mortality to allow for better comparisons of results.Because of the high 
mortality of migrants relative to resident species that are attracted to feeders, O’Connell 
concludes that bird mortality at office parks is more similar to that caused by skyscrapers or 
other tall structures than homes. 

 
 
 
 
 
 
 
 
 
 
 
 
Ödeen, Anders and Olle Håstad, 2013. The phylogenetic distribution of ultra violet 
vision in birds. BMC Evolutionary Biology 2013, 13:36 
http://www.biomedcentral.com/1471-2148/13/36 

 
 
Oviedo, Stephanie y Rose Marie Menacho-Odio, 2015. Actitud en la preferencia 
de métodos para evitar el choque de aves contra puertas y ventanas de vidrio 
en Costa Rica. Zeledonia 19(1) 22-31 Spanish and English abstracts below. Full 
text available at http://www.zeledonia.com/uploads/7/0/1/0/70104897/19-1.pdf 
Resumen: El objetivo general del estudio fue analizar la preferencia de los costarricenses 
en relación a los métodos para evitar el choque de aves contra las puertas y ventanas de 
vidrios. Durante la investigación se utilizaron métodos que incluyeron las observaciones, y 
la aplicación de entrevistas y encuestas. Las entrevistas y encuestas fueron aplicadas 
durante los meses de marzo y abril del año 2014, en seis de las siete provincias de Costa 
Rica. Como resultado, se obtuvo la participación de 77 personas, algunos implementan 
métodos por la recomendación de otras personas, por la versatilidad de los métodos o por 
la inversión monetaria que representan. Además, la selección de los métodos estuvo 
relacionada con la estética de la ventana, ya que es importante para los participantes 
mantener esta estética debido al costo económico del diseño, construcción, comodidad, luz 
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y vista del paisaje. Hubo otras personas en que la estética no la consideraron tan 
importante, al punto de colgar bromelias secas, implementar cañas de bambú delgadas, 
entre otros métodos. 
 
Abstract: The overall objective of the study was to examine the preference of Costa 
Rican citizens for methods to avoid collisions of birds against glass doors and windows. 
Observations, interviews and surveys were used for the investigation. The interviews and 
surveys took place during the months of March and April, 2014, in six of the seven 
provinces of Costa Rica. 77 people participated. Methods were used because they were 
recommended by others, because of the versatility of the methods or the monetary 
investment they represent. Another consideration for some participants was the aesthetics 
of the window, to maintain an attractive appearance, illumination and view of the 
landscape in spite of the cost of the solution. For some other people aesthetics were less 
important, and they used methods like hanging dry bromeliads or thin bamboo rods. 
 
 
Parkins, Kaitlyn L, Susan B. Elbin and Elle Barnes, 2015. Light, Glass, and Bird–
building Collisions in an Urban Park. Northeastern Naturalist 22(1): 84- 94. 
http://dx.doi.org/10.1656/045.022.0113 

The authors examined the impact of both glass and light on collisions at buildings near NYC’s 
Bryant Park. They found a positive correlation between number of collisions and building 
light at night, but also a correlation between the amount of glass and the amount of light. 
Only 37% of tagged carcasses were found by monitors, so their estimates of total mortality 
may be low. 

 
Pelley, Janet, 2014. Campus windows save birds, energy. Frontiers in Ecology 
and the Environment 12: 372–375. http://dx.doi.org/10.1890/1540- 9295-
12.7.372 Atlantic Cape Community College (ACCC) installed CollidEscape, successfully 
reducing bird collisions and lowering energy costs.  

 
Rawlings, Cynthia M.and Horn, David Joseph 2010. Scavenging rates highest at 
windowed compared to windowless sites at Millikin University in Decatur, 
Illinois. Illinois State Academy of Science 103(3-4)  
This study compared scavenging rates at windowed sites compared to windowless walls at 
Millikin University in Decatur, Illinois from Fall 2007 to Fall 2008. Twenty gram pieces of raw 
chicken were placed at 0 or 10 meters from windowed or windowless walls, with a total of 16 
sites. Scavenging rates were fastest at sites 0 meters from windowed walls. Overall, scavenging 
rates were highest in spring and summer and did not reflect the frequency of collisions, highest 
during spring and fall migration. Among scavengers observed included domestic cats, squirrels 
and insects. Rich, Catherine and Travis Longcore eds, 2006. Ecological Consequences of 
Artificial Night Lighting. Island Press, Washington. 459 pages. 
 

Rebke, Maren, Volker Dierschke, Christiane N. Weiner, Ralf Aumüller, Katrin 
Hill, and Reinhold Hill, 2019. Attraction of nocturnally migrating birds to artificial 
light: The influence of colour, intensity and blinking mode under different cloud 
cover conditions. Biological Conservation 233 (2019) 220–227. 

A growing number of offshore wind farms have led to a tremendous increase in artificial 
lighting in the marine environment. This study disentangles the connection of light 
characteristics, which potentially influence the reaction of nocturnally migrating passerines to 
artificial illumination under different cloud cover conditions. In a spotlight experiment on a 
North Sea island, birds were exposed to combinations of light colour (red, yellow, green, blue, 
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white), intensity (half, full) and blinking mode (intermittent, continuous) while measuring 
their number close to the light source with thermal imaging cameras. We found that no light 
variant was constantly avoided by nocturnally migrating passerines crossing the sea. The 
number of birds did neither differ between observation periods with blinking light of different 
colours nor compared to darkness. While intensity did not influence the number attracted, 
birds were drawn more towards continuous than towards blinking illumination, when stars 
were not visible. Red continuous light was the only exception that did not differ from the 
blinking counterpart. Continuous green, blue and white light attracted significantly more birds 
than continuous red light in overcast situations. Our results suggest that light sources offshore 
should be restricted to a minimum, but if lighting is needed, blinking light is to be preferred 
over continuous light, and if continuous light is required, red light should be applied. 
 

Riding, Corey S. and Scott R. Loss, 2018. Factors influencing experimental 
estimation of scavenger removal and observer detection in bird–window 
collision surveys. Ecological Applications 28(8): 2119-2129 
https://doi.org/10.1002/eap.1800 
Wildlife collisions with human‐built structures are a major source of direct 
anthropogenic mortality. Understanding and mitigating the impact of anthropogenic 
collisions on wildlife populations require unbiased mortality estimates. However, counts 
of collision fatalities are underestimated due to several bias sources, including scavenger 
removal of carcasses between fatality surveys and imperfect detection of carcasses 
present during surveys. These biases remain particularly understudied for bird–window 
collisions, the largest source of avian collision mortality. In Stillwater, Oklahoma, USA, 
we used bird carcasses collected during window collision monitoring to experimentally 
assess factors influencing scavenging and observer detection, and we employed trail 
cameras to characterize the scavenger community and timing of scavenging. We 
recorded nine scavenger species, but the domestic cat and Virginia opossum were 
responsible for 73% of known‐species scavenging events. The most frequent scavenger 
species were primarily nocturnal, and 68% of scavenging events occurred at night. 
Scavenger species best predicted time to first scavenging event, season best predicted 
carcass persistence time, and both season and carcass size predicted whether any 
carcass remains persisted after scavenging. Our results also suggest that observer 
detection was influenced by substrate, with greater detection of carcasses on artificial 
substrates. Our findings related to scavenging timing have important implications for 
the unbiased estimation of collision mortality because the timing of peak scavenging 
relative to timing of peak mortality can substantially influence accuracy of adjusted 
mortality estimates. Further, the differences in correlates for time to first scavenging 
and time to carcass removal (i.e., persistence time) illustrate the importance of explicitly 
measuring these often‐independent events that are frequently conflated in the 
anthropogenic mortality literature. 
 

Ronconi, Robert A., Karel A. Allard and Philip D. Taylor, 2015. Bird interactions 
with offshore oil and gas platforms: Review of impacts and monitoring 
techniques. Journal of Environmental Management 147: 34-45.  
This literature review identified 24 studies and reports of bird-platform interactions, most 
qualitative and half peer-reviewed. 
The most frequently observed effect, for seabirds and landbirds, is attraction and sometimes 
collisions associated with lights and flares; episodic events have caused the deaths of 
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hundreds or even thousands of birds. Though typically unpredictable, anecdotally, it is 
known that poor weather, such as fog, precipitation and low cloud cover, can exacerbate the 
effect of nocturnal attraction to lights, especially when coincidental with bird migrations. 
Other effects include provision of foraging and roosting opportunities, increased exposure to 
oil and hazardous environments, increased exposure to predators, or repulsion from feeding 
sites. Current approaches to monitoring birds at offshore platforms have focused on 
observer-based methods which can offer species level bird identification, quantify seasonal 
patterns of relative abundance and distribution, and document avian mortality events and 
underlying factors. 
Observer-based monitoring is time-intensive, limited in spatial and temporal coverage, and 
suffers without clear protocols and when not conducted by trained, independent observers. 
These difficulties are exacerbated because deleterious bird-platform interaction is episodic 
and likely requires the coincidence of multiple factors (e.g., darkness, cloud, fog, rain 
conditions, occurrence of birds in vicinity). 

 
Rodríguez, Airam, Peter Dann and André Chiaradia, 2017. Reducing light-
induced mortality of seabirds: High pressure sodium lights decrease the fatal 
attraction of shearwaters. Journal for Nature Conservation 39 (2017) 68–72. 
The authors note that more birds were attracted by metal halide lights and LEDs than high 
pressure sodium lights. They relate this to the information on seabird retinas, which are 
particularly sensitive to wavelengths between 406 and 566 nm or light in the blue range. High 
pressure sodium lights produce more ‘warm’ wavelengths and this may be less visible to the 
birds. This study used light fixtures generally used to light parking lots, stadiums etc, so there 
is no way to know exactly how the three kinds of light differ in the perception of the birds. The 
authors point out that this result is the opposite of results found in studies of songbirds, 
which may be more attracted by red and white light. 

 
Ros IG, Bhagavatula PS, LinH-T, Biewener AA. 2017 Rules to fly by: 
pigeons navigating horizontal obstacles limit steering by selecting gaps 
most aligned to their flight direction. Interface Focus 7:20160093. 
http://dx.doi.org/10.1098/rsfs.2016.0093 
This bears on design, especially spacing, of bird collision deterrents 

 
Flying animals must successfully contend with obstacles in their natural environments. 
Inspired by the robust manoeuvring abilities of flying animals, unmanned aerial systems are 
being developed and tested to improve flight control through cluttered environments. We 
previously examined steering strategies that pigeons adopt to fly through an array of vertical 
obstacles (VOs). Modelling VO flight guidance revealed that pigeons steer towards larger 
visual gaps when making fast steering decisions. In the present experiments, we recorded 
three-dimensional flight kinematics of pigeons as they flew through randomized arrays of 
horizontal obstacles (HOs). We found that pigeons still decelerated upon approach but flew 
faster through a denser array of HOs compared with the VO array previously tested. Pigeons 
exhibited limited steering and chose gaps between obstacles most aligned to their immediate 
flight direction, in contrast to VO navigation that favoured widest gap steering. In addition, 
pigeons navigated past the HOs with more variable and decreased wing stroke span and 
adjusted their wing stroke plane to reduce contact with the obstacles. Variability in wing 
extension, stroke plane and wing stroke path was greater during HO flight. Pigeons also 
exhibited pronounced head movements when negotiating HOs, which potentially serve a 
visual function. These head-bobbing-like movements were most pronounced in the horizontal 
(flight direction) and vertical directions, consistent with engaging motion vision mechanisms 
for obstacle detection. These results show that pigeons exhibit a keen kinesthetic sense of 
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their body and wings in relation to obstacles. Together with aerodynamic flapping flight 
mechanics that favours vertical manoeuvring, pigeons are able to navigate HOs using simple 
rules, with remarkable success. 

 

Rössler, M. and T. Zuna-Kratky. 2004. Vermeidung von Vogelanprall an 
Glasflächen. Experimentelle Versuche zur Wirksamkeit verschiedener Glas- 
Markierungen bei Wildvögeln. Bilogische Station Hohenau- Ringelsdorf 
[available for download from http://www.wua-wien.at/publikationeno].  

Rössler, M. and T. Zuna-Kratky. 2004. Avoidance of bird impacts on glass: 
Experimental investigation, with wild birds, of the effectiveness of different 
patterns applied to glass. Hohenau-Ringelsdorf Biological Station, 
unpublished report. (English translation available from ABC). An outdoor flight 
tunnel was constructed to test the effectiveness of different marking patterns at reducing 
bird collisions with glass. The opening at the end of the tunnel through which birds would 
attempt to escape was partitioned so two pattern types could be tested simultaneously and 
directly compared. Tests were also conducted in which one pane was patterned and the 
other was plain. A mist net was suspended in front of the glass to prevent lethal collisions. 
Test patterns included vertical white strips of adhesive tape of varying widths and spacing, 
one horizontal stripe pattern, a non- geometric branch pattern, and a grid. All patterns 
except the grid significantly reduced collisions when compared to plain glass. Among the 
effective patterns, the branch and vertical stripe patterns were significantly more effective 
than the horizontal pattern. During paired comparisons of patterns, 2cm wide vertical 
stripes with 10cm spacing was found to be most effective at reducing collisions. Results did 
not differ among groups of species associated with four different habitat types. The 
influence of bird body size on effectiveness was not investigated.  

Rössler, M. 2005 Vermeidung von Vogelanprall an Glasflächen. Weitere 
Experimente mit 9 Markierungstypen im unbeleuchteten Versuchstunnel. 
Wiener Umweltanwaltschaft. Bilogische Station Hohenau- Ringelsdorf 
[available for download from  http://www.wua-wien.at/publikationen]. 

Rössler, M. 2005. Avoidance of bird impact at glass areas: Further 
experiments with nine marking types in the unlighted tunnel. Hohenau- 
Ringelsdorf Biological Station, unpublished report. (English translation 
available from ABC).  

Using the same methods as Rössler and Zuna-Kratky (2004), this study examined the 
effectiveness of eight additional patterns at reducing bird collisions. New patterns included: 
large circles, small circles, large squares, small squares, grid (wider stripes and larger cell 
sizes than Rössler and Zuna-Kratky [2004]), vertical stripes of irregular width, and thin, 
black, horizontal lines imbedded inside plexi-glass. All patterns were white except the last. 
All white patterns were created with adhesive tape except the small square pattern which 
was created by silk screening. Each pattern significantly reduced collision frequency when 
compared to plain glass. Of these, the small square pattern was least effective. Rössler 
hypothesizes this may be due to the higher transparency of silk screening than adhesive 
tape. Small circles and irregular vertical stripes were 100% effective. The grid pattern 
containing vertical and horizontal stripes was no more effective than vertical stripes alone. 
The thin black horizontal stripes were effective despite having the lowest total coverage area 
of all patterns (6.7%). The patterns with the lowest coverage area (and therefore presumed 
by Rössler to be most aesthetically-acceptable to the public) and greatest effectiveness were 
thin black horizontal stripes, 2cm wide vertical white stripes with 10cm spacing, large 
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circles, large squares, and the branch pattern previously studied (Rössler and Zuna- Kratky 
2004).  

Rössler, M., W. Laube, and P. Weihs. 2007. Vermeidung von Vogelanprall an 
lasflächen. Experimentelle Untersuchungen zur Wirksamkeit von 
lasmarkierungen unter natürlichen Lichtbedingungen im Flugtunnel II. 
Bilogische Station Hohenau-Ringelsdorf [available for download from  
http://www.wua-wien.at/publikationen]. 

 
Rössler, M., W. Laube, and P. Weihs. 2007. Investigations of the effectiveness of 
patterns on glass, on avoidance of bird strikes, under natural light conditions in 
Flight Tunnel II. Hohenau-Ringelsdorf Biological Station, unpublished report. 
English translation available for download from  http://www.wua-
wien.at/publikationen.  
A new flight tunnel capable of rotating to maintain a constant orientation to the sun was 
constructed. It also allows light to fall in front as well as behind test panels. Using this tunnel, 
Rössler examined the effectiveness of new patterns and re-examined some patterns studied 
previously (2004, 2005). New patterns included: dots of 9mm radius, white vertical stripes 
0.5cm wide with 10cm spacing, black vertical stripes 0.5cm wide with 10cm spacing, and 
black and white side-by-side vertical stripes of 2cm total width and 10cm spacing. Rössler 
also tested plain glass paired with an empty frame (i.e., free air space) to determine if plain 
glass is an appropriate control for use in experiments of pattern effectiveness. The 
distribution of collisions with plain glass and open air did not differ, suggesting plain glass is 
a suitable control in pattern testing experiments. In general, low background light levels 
seemed to reduce the effectiveness of all pattern types, but sample sizes were insufficient for 
statistical analyses of individual patterns under different light conditions. Each pattern 
significantly reduced collision frequency when compared to plain glass. Black and white 
vertical stripes did not significantly differ from each other, indicating pattern color may not 
be important. As during previous experiments (Rössler and Zuna-Kratsky 2004, Rössler 
2005), white horizontal stripes 2cm wide with 10cm spacing were least effective at reducing 
collisions. Similar to Rössler (2005), thin, black, horizontal stripes imbedded in the glass 
were most effective despite the low coverage area, the reasons for which remain unclear. The 
high effectiveness and low coverage area gives promise to the development of an effective, yet 
aesthetically-acceptable design. 

 
Rössler, M. and W. Laube. 2008. Vermeidung von Vogelanprall an Glasflächen. 
Farben, Glasdekorfolie, getöntes Plexiglas: 12 weitere Experimente im 
Flugtunnel II. Bilogische Station Hohenau-Ringelsdorf [available for download from  
http://www.wua-wien.at/publikationen]. English summary at http://wua-
wien.at/images/stories/publikationen/avoiding-bird- collisions-glass-surfaces-
2008.pdf   
Rössler, M. and W. Laube. 2008. Avoidance of bird impacts on glass. Colors, 
decorative window-film, and noise-damping plexiglass: Twelve further 
experiments in flight tunnel II. 
Hohenau-Ringelsdorf Biological Station, unpublished report. (English translation available 
from ABC) Using the same tunnel and protocol as Rössler et al. (2007), Rössler and Laube 
(2008) test bird collisions with tinted plexiglass, new pattern types, new colors, and a new 
adhesive material in addition to re-testing the “10v” pattern (20mm wide vertical white 
stripes with 10cm spacing) from prior studies. Glass with thin, black, horizontal stripes placed 
on the outside of glass was tested for comparison to the plexiglass with embedded, black, 
horizontal lines found to be highly effective by Rössler (2005) and Rössler et al. (2007). Tests 
conducted under low and high light conditions were compared, to determine how lighting 

http://www.windowcollisions.info/
http://www.windowcollisions.info/
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influences pattern effectiveness. A faux window frosting film was highly effective at reducing 
collisions, but this was likely due to the extreme coverage area of the patterns created with 
this material (25 and 50%). A version of the 10v pattern, with interrupted lines was highly 
effective when placed on both sides of the glass (over 90% effective). The glass with outer 
black, horizontal lines and the plexiglass with embedded, black, horizontal lines did not differ 
significantly in effectiveness under higher intensity light conditions. Under lower intensity 
lighting, the plexiglass with embedded lines was more effective than the glass with similar 
stripes placed on the outer surface. All patterns, except the black horizontal lines, performed 
better under low light conditions than under bright conditions. The 10v pattern using orange 
lines instead of the traditional white lines, was highly effective under both lighting conditions 
and among the most effective of all patterns and colors tested. 

 
Rössler, Martin, 2012. Ornilux Mikado. Prüfung im Flugtunnel II der 
Biologischen Station Hohenau-Ringelsdorf; Wiener Umweltanwaltschaft. In 
German. Download at: http://www.wua-wien.at/publikationen English summary at 
http://wuawien.at/images/stories/publikationen/avoiding-bird- collisions-glass- surfaces-
2012.pdf  
 
Rössler, Martin, 2013. VERMINDERUNG VON VOGELANPRALL AN GLASFLÄCHEN 
PRÜFBERICHTABC BIRD TAPE, TESA ® 4593. Prüfung im Flugtunnel II 
der Biologischen Station Hohenau-Ringelsdorf nach ONR 191040 und unter 
Einbeziehung von Spiegelungen bei dunklem Hintergrund (WIN-Versuch). In 
German. Download at 
http://wuawien.at/images/stories/publikationen/vogelanprall-bird-tape- 
tesa.pdf English summary courtesy of City of Vienna, Office of Environmental 
Protection Two kinds of transparent adhesive tapes have been tested –ABC Bird Tape and 
Tesa® 4593. 
Four test series -three with ABC Bird Tape, one with Tesa® 4593 – have been conducted. 
ABC Bird Tape got tested according to ONR 191040 (Austrian Standard for Bird Protection 
Glass) in two different arrangements: as single stripes with an interspace of 10cm and two 
tapes placed with an interspace of 0.5cm. These „double-stripes “ had an interspace of 10cm 
to the next„double-stripe“. The share of covered space in these two versions were 15.2% and 
22.8%and are comparable to the markings with semitransparent foil tested 2007. In the test 
setup for checking the effect of reflections („WIN-test“ ) ABC Bird Tape single stripes and 
Tesa® 4593 got tested. ONR Test ABC Bird Tape „ABC Bird Tape single stripes “ with a 
coverage of 15.2%has been approached by 18.5%of the birds. Thus it is classified as a limited 
suitable marking. The results correlate with those from the similar semitransparent glass 
decor foil called ORACAL Etches ® tested in 2007 (Study published 2008). ABC Bird Tape 
double stripes “with a coverage of 22.8% has been approached by 10.2%of the birds and 
therefore misses category A (highly efficient). 
Thus it appears that a higher share of covered space is necessary for ABC Bird Tape to work 
extremely efficient. This was the result of the tests of semitransparent foil in 2007 too. There 
were no disparities in different light situations. WIN-Test „ABC Bird Tape single stripes “and „ 
Tesa®“. So far there are just a few comparative values available for this experimental 
arrangement. A number of less than 20% of the birds approaching the marked pane has only 
been achieved by a black-orange marking with high contrast. Numbers close to 20% have 
often been achieved by markings of category A (highly efficient) and B (limited suitable). 
„ABC Bird Tape single stripes“ and „Tesa®“ were approached by 21.8% and 22.3%and thus do 
not differ in their efficacy. There were no disparities in different light situation in this 
experiment, too. © Ombuds Office for Environmental Protection of the City of Vienna 
(Austria) www.wua-wien.at Conclusion In consideration of efficacy in terms of reducing bird 

http://wuawien.at/images/stories/publikationen/avoiding-bird-
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collisions on glass panes ABC Bird Tape is comparable to the semitransparent foil which was 
tested in 2007. The adhesive tape reduces the risk of a collision even though category A is only 
achievable with a high share of covered surface. The ONR-experiment shows that single 
stripes with an interspace of 10cm are not enough for high efficacy. A doubling of the covered 
surface with parallel “twin lines” is favorable according to the ONR-experiment. In the WIN-
experiment „ABC Bird Tape single stripes“ turned out to work pretty good. This seems to be 
due to richness in contrast between the bright tape and the dark background of interior 
rooms. In another WIN-test setup in 2012 which cannot be further discussed because of a 
non-disclosure agreement with the purchaser, 21.5% of birds approached a pane with thin 
horizontal black stripes. These stripes meet the marking standard for glass panes according to 
ONR 191040. This means that single Bird Tape stripes are equal in efficacy to the black stripes 
often suggested by us. That applies to Tesa® 4593 too. 
Hitherto only black- orange-dotted markings performed better in the WIN-test setup. 

 
Rössler, Martin, 2015. VOGELANPRALL AN 
GLASFLÄCHENPRÜFBERICHTBIRDPEN® 
Prüfung nach ONR 191040 und WIN-Versuch im Flugtunnel II der Biologischen 
Station Hohenau- Ringelsdorf. In German. Download at http://wua- 
wien.at/images/stories/publikationen/pruefbericht-birdpen-2015.pdf  
English abstract, provided by Ombuds Office for Environmental Protection of 
the City of Vienna, Austria By order of the Wiener Umweltanwaltschaft (Ombuds Office 
for Environmental Protection of the City of Vienna, Austria) a birdpen®-marked float glass 
pane has been tested in the Flight Tunnel II of the Biological Station Hohenau-Ringelsdorf 
according to the Austrian Standard ONR 191040 (transparency without reflection) from 
August9th to September 2ndin 2013 and including specular reflections (“WINtest”, 
reflections according to windowpanes) from August 1st to September 15th in 2014. The ONR-
test did not lead to a positive result. The birds did not recognize the marked pane and did not 
approach it less than an unmarked reference glass in an at least significant extent. Three 
series of tests including reflections showed numbers of approach, which stand for notable but 
very low efficacy (WIN 2014, reference test mirror versus floatglass pane, reference test 
birdpen® versus unmarked floatglass pane). Although the manufacturer promises 
recognizability, because birds are UV- sensitive organisms, the product is not easier to 
recognize in ultraviolet light than in visible light. Optical measurements revealed very weak 
contrasts in UV between 350 and 400nm. 
Because the contrasts are minimal in the spectrum visible for humans, birdpen® is –as 
indicated by the manufacturer-more or less invisible. Due to the results there is no cause of 
expecting a reduction of bird collisions in a desirable extent. Thus there are no reasons for 
recommending the product.  
 
Rössler, Martin, Erwin Nemeth & Alexander Bruckner, 2015. Glass pane 
markings to prevent bird-window collisions: less can be more. Biologia 70/4: 
535—541. DOI: 10.1515/biolog-2015-0057  
An analysis and thoughtful discussion of Rössler’s results from his first generation flight 
tunnel. Rössler’s goal was to identify maximally effective patterns with minimal 
intrusiveness to human perception. He shows ‘efficacy of a deterring pattern does not 
necessarily depend on the size of the surface area of the marking but on orientation, spacing 
and dimension of the marking elements.’ This interaction among different elements 
comprising a pattern is fundamental to evaluation of materials that may deter collisions and 
this paper helps support the fact that the ‘2x4 rule’ must be qualified, to include more than 
simply spacing.  
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Roth, T. C. II, S. L. Lima, W. E. Vetter. 2005. Survival and causes of mortality 
in wintering Sharp-shinned Hawks and Cooper’s Hawks. Wilson Bulletin 
117(3):237-244. Roth et al. radio-tracked a total of 67 Sharp-shinned and Cooper’s Hawks 
over five winters in rural and urban areas. Two birds were killed by window collisions. The 
authors observed several non-lethal window collisions where hawks contacted the glass 
feet-first, presumably in reaction to a perception of their own reflection as another bird. 
Sabo, Ann M., Natasha D.G. Hagemayer, Ally S Lahey and Eric L. Walters, 2016, 
Local avian density influences risk of mortality from window strikes. PeerJ 
4:e2170; DOI 10.7717/peerj.2170 The authors compared mist netting data (representing the 
population of birds in the park) to window strike data at the Virginia Zoo, during the 
autumns of 2013 and 2014. Migrants were considerably more likely to hit glass than resident 
species. Thrushes (Turdidae), primarily American Robins, were the most numerous avian 
family and represented 44.9% (N = 314) of birds sampled using mist nets and 14.8% (N = 27) 
of fatal window strikes. 
Wood-warblers, primarily Yellow-rumped Warblers, were the second-most numerous 
avian family captured (23.3%, N = 314), and comprised a significantly higher proportion of 
fatal window strikes (55.6%, N = 27). Mimidae, Cardinalidae, and Emberezidae struck 
windows proportionally to their relative abundances in mist nets; other taxa were omitted 
from the analysis because of small numbers. Juveniles were represented in similar 
proportions in both samples. 
 

Sagers, Rachel, Brinnlie Harward, Landon Keller and Haley Schmid with Dr. Kim 
Sullivan (2018). Physical Features that Increase Risk for Collision. Poster, Utah 
State University, Department of Biology. 
Overall, we identified several variables that influence the distribution and frequency of window 
collisions, including: ➢ Season and temperature ➢ Surface area of glass ➢ Proximity to trees 
and shrubs ➢ Presence of human disruption (e.g., construction) ➢ Species type ➢ Migration 
season ➢ Hunting by predatory birds ➢ Reflectivity of windows ➢ Types of trees (fruit bearing 
or. Not 

 
Schaub, Michael, Marc Kèry , Pius Korner and Fränzi Korner-Nievergelt, 2011. A critique of 
‘Collision Mortality Has No Discernible Effect on Population Trends of North American Birds’. 
http://www.plosone.org/annotation/listThread.action;jsessionid=729FAA9E574223617 
40ADB1E3BE3851B?root=9659 The authors contest the assumption that lack of correlation 
between estimated collision risk and estimated population trend can be used to conclude that 
collision mortality produces no effect. They discuss several scenarios and note that local 
population level effects may be far more important than continent wide trends. Also, this sort 
of analysis is unlikely to be useful for rare species with small populations, where a single 
collision could be of significance, but would be unlikely to be recorded. 
 

Schiffner, Ingo, Hong D Vo, Partha S Bhagavatula and Mandyam V 
Srinivasan, 2014. Mind the Gap. Frontiers in Zoology 11:64 
http://www.frontiersinzoology.com/content/11/1/64 
Understanding what cues prompt changes in bird flight paths is basic to developing strategies 
to stop collisions. However, we know much less about how birds navigate local environments 
than we do about long distance migration. How insects use visual information to avoid 
collisions, estimate speed, distance and other factors is now relatively well known, but there 
is little comparable understanding for birds. This study, using 3D video to record budgies 
flying in a ‘tunnel’, with stripe patterns projected on the walls is one of the first to tackle this 
problem. 
This paper bears directly on the derivation of the 2x4 or handprint rule. 

http://www.plosone.org/annotation/listThread.action%3Bjsessionid%3D729FAA9E57422361740ADB1E3BE3851B?root=9659
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From their summary: Budgies were trained to fly in a ‘tunnel’, through a vertically 
oriented gap of variable width, to investigate their ability to perform evasive manoeuvres 
during passage. When the gap was wider than their wingspan, the birds passed through it 
without interrupting their flight. When traversing narrower gaps, however, the birds 
interrupted their normal flight by raising their wings or tucking them against the body, to 
prevent contact with the flanking panels. The results suggest that the birds are capable of 
estimating the width of the gap in relation to their wingspan with high precision: a mere 6% 
reduction in gap width causes a complete transition from normal flight to interrupted flight. 
Furthermore, birds with shorter wingspans display this transition at narrower gap widths. 

 
Schiffner, Ingo and Mandyam V. Srinivasan, 2015. Direct Evidence for Vision- 
based Control of Flight Speed in Budgerigars Sci Rep. 2015; 5: 10992.Published 
online 2015 Jun 5. doi: 10.1038/srep10992. 
Abstract: We have investigated whether, and, if so, how birds use vision to regulate the speed 
of their flight. Budgerigars, Melopsittacus undulatus, were filmed in 3-D using high-speed 
video cameras as they flew along a 25 m tunnel in which stationary or moving vertically 
oriented black and white stripes were projected on the side walls. We found that the birds 
increased their flight speed when the stripes were moved in the birds’ flight direction, but 
decreased it only marginally when the stripes were moved in the opposite direction. The 
results provide the first direct evidence that Budgerigars use cues based on optic flow, to 
regulate their flight speed. 
However, unlike the situation in flying insects, it appears that the control of flight speed in 
Budgerigars is direction-specific. It does not rely solely on cues derived from optic flow, but 
may also be determined by energy constraints. 

 
Schleidt, Wolfgang, Michael D. Shalter and Humberto Moura-Neto, 2011. The 
Hawk/Goose Story: The Classical Ethological Experiments of Lorenz and 
Tinbergen, Revisited. Journal of Comparative Psychology, 125(2) 121– 133. 
DOI: 10.1037/a0022068 
The idea that a decal depicting a raptor silhouette can keep birds away from glass persists, 
even though it has been proven conclusively false, goes back to the 1937 ‘hawk/goose’ 
experiments of Lorenz and Tinbergen. The work itself involves ‘flying’ 2 dimensional models 
of different shapes, over pens of turkeys and ducks. The paper provides the history of that 
work, how it was interpreted and how some misinformation was perpetuated. They also 
describe later experiments intended to support or refute its conclusions, along with some 
interesting insights into how science works. 
 
Schramm, I, Jacqueline Fiala, Therese Noe, Paul Sweet, Annette Prince and 
Caleb Gordon, 2007. Calls, captures and collisions: Triangulating three census 
methiods to better understand nightly passage of songbird migrants through 
the Chicago region during May. Meadowlark 16(4): 122-129. 
Three different methods of characterizing the passage of migrating passerines through the 
Chicago area in May 2006-7 are compared: mist-net captures, nocturnal flight call 
recordings and window collisions rescues/collections. Combined data included 1432 
identified and 2520 unidentified flight calls, 3040 mist-net captures and 1060 window 
collisions. The authors conclude that a combination of mist-netting and nocturnal flight 
call recording provides the most comprehensive picture on songbird migration, especially 
if combined with other information, including weather radar images and standardized 
daytime bird observations. 

 
Schmid, H., W. Doppler, D. Heynen & M. Rössler (2012): Vogelfreundliches 
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Appendix B: Accompanying Figures 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







 

 
 
 
 
 
 
 
 
 
 
 
 
Appendix C: Revised Transportation Analysis  
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	Section 2.0   Draft EIR Public Review Summary
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	 Copies of the Draft EIR were made available on the City’s website (https://www.sanjoseca.gov/activeeirs).
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	Regional and Local Agencies
	 Incorporate locally-based compost/mulch into landscaped areas for soil enrichment and weed suppression to minimize need for synthetic fertilizers and pesticide use,
	 Employ integrated pest management techniques, and
	 Consider alternative paving materials to reduce the use of asphalt such as pervious pavement, porous concrete, or other low impact options.
	 Document the culture and use of the site, not solely the structures on the site, according to the Level III procedures outlined in the National Park Service Standards and Guidelines for Architectural and Engineering Documentation, including the upda...
	 Incorporate physical attributes of the Flea Market into the proposed project, such as signs and logos.
	 Incorporate historic names (e.g., Bumb) and other exhibits into the new buildings on the project site.
	 Based on additional historical research and personal interviews, develop a public exhibit/education program to present interpretive information on the historic patterns of development in the area.

	Organizations, Businesses, and Individuals
	 Chapter 1 – Living Amidst Abundant Natural Resources
	 Goal ER-2 – Riparian Corridors “Preserve, protect, and restore the City’s riparian resources in an environmentally responsible manner to protect them for habitat value and recreational purposes.”
	 Policy ER-2.1 – Ensure new public and private development adjacent to riparian corridors… consistent with SCVHP and SJ riparian policy.
	 Policy ER-2.2 – Ensure that a 100-foot setback from riparian habitat is the standard to be achieved in all but a limited number of instances, only where no significant environmental impacts would occur.
	 Policy ER-2.3 – Protect riparian corridors from encroachment of lighting….
	1. Posting the NOA and Draft EIR with the California State Clearing Housing and recording the NOA with Santa Clara County Clerk-Recorder, in accordance with Section 15087 (d) and (e).
	2. Posting the Draft EIR and supporting technical studies on the City's Active EIRs website.
	3. Sending notices of the availability of the Draft EIR for public review and comment via to the City's Newsflash. The Newsflash lists the Planning, Building, and Code Enforcement (PBCE) News and Announcement items and sends all interested parties who...
	4. Emails with read-request receipts to all local agencies, neighboring cities, and organizations and individuals who have previously requested such a notice in writing. This list, noted on pages 3 through 5 of this First Amendment, includes the list ...
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