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PREFACE

This document, together with the Draft Supplemental Environmental Impact Report (Draft SEIR),
constitutes the Final Supplemental Environmental Impact Report (FSEIR) for the Museum Place
Mixed-Use project. The Draft SEIR was circulated to affected public agencies and interested parties
for a 45-day review period from February 14 to March 31, 2017.

The City undertook the following actions to inform the public of the availability of the Draft SEIR:

e The Draft SEIR and a “Notice of Availability of a Draft Supplemental Environmental Impact
Report and Public Comment Period” were published on the City of San José website on
February 14, 2017,

e The Draft SEIR was delivered to the State Clearinghouse on February 14, 2017, as well as
sent to various government agencies, organizations, businesses, and individuals (see Section
1.0), and

e Copies of the Draft SEIR were made available at the City of San José website at
http://www.sanjoseca.gov/index,aspx?nid=5204, the Dr. Martin Luther King, Jr. Main
Library in San José, and the City of San José Department of Planning, Building, and Code
Enforcement.

This volume consists of comments received by the City of San José (City), the Lead Agency on the
Draft SEIR during the public review period, responses to those comments, and revisions to the text of
the Draft SEIR.

In conformance with the California Environmental Quality Act (CEQA) and the CEQA Guidelines,
the FSEIR provides objective information regarding the environmental consequences of the proposed
project. The FSEIR also examines mitigation measures and alternatives to the project intended to
reduce or eliminate significant environmental impacts. The FSEIR is intended to be used by the City
and any Responsible Agencies in making decisions regarding the project. The CEQA Guidelines
advise that, while the information in the FSEIR does not control the agency’s ultimate discretion on
the project, the agency must respond to each significant effect identified in the Draft SEIR by making
written findings for each of those significant effects.

According to the State Public Resources Code (Section 21081), no public agency shall approve or
carry out a project for which an environmental impact report has been certified which identifies one
or more significant effects on the environment that would occur if the project is approved or carried
out unless both of the following occur:

() The public agency makes one or more of the following findings with respect to each
significant effect:

(1) Changes or alterations have been required in, or incorporated into, the project
which will mitigate or avoid the significant effect on the environment.
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(2) Those changes or alterations are within the responsibility and jurisdiction of
another public agency and have been, or can and should be, adopted by that other

agency.

(3) Specific economic, legal, social, technological, or other considerations, including
considerations for the provision of employment opportunities of highly trained
workers, make infeasible the mitigation measures or alternatives identified in the
environmental impact report.

(b) With respect to significant effects which were subject to a finding under paragraph (3) of
subdivision (a), the public agency finds that specific overriding economic, legal, social,
technological, or other benefits of the project outweigh the significant effects on the
environment.

In accordance with CEQA and the CEQA Guidelines, the FSEIR includes written responses to
comments received from persons who reviewed the Draft SEIR and will be made available to the
public prior to consideration of the Environmental Impact Report. All documents referenced in this
FSEIR are available for public review in the office of the Department of Planning, Building and
Code Enforcement, 200 East Santa Clara Street, Third Floor, San José, California, on weekdays
during normal business hours.
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SECTION 1.0 LIST OF AGENCIES AND ORGANIZATIONS TO WHOM NOTICE
OF THE DRAFT SEIR WAS SENT

Public Agencies
e Association of Bay Area Governments
e Bay Area Air Quality Management District
e Bay Conservation and Development Commission
e California Air Resources Board
e California Department of Fish and Wildlife, Region 3
e California Department of Housing and Community Development
e California Department of Parks and Recreation
e California Department of Resources Recycling and Recovery
e California Department of Transportation, District 4
e California Department of Water Resources
e California Energy Commission
e California Environmental Protection Agency
e California Highway Patrol
e California Native American Heritage Commission
e California Natural Resources Agency
e California Office of Emergency Services
e California Regional Water Quality Control Board, Region 2
e City of Campbell
e City of Cupertino
e City of Fremont
e City of Milpitas
e City of Morgan Hill
e City of Mountain View
e City of Palo Alto
e City of Santa Clara
e City of Saratoga
e City of Sunnyvale
e Guadalupe-Coyote Resource Conservation District
e Metropolitan Transportation Commission
e Native American Heritage Commission
e Santa Clara County Department of Environmental Health
e Santa Clara County Parks
e Santa Clara County Planning Office
e Santa Clara County Roads and Airports Department
e Santa Clara Valley Transportation Authority
e Santa Clara Valley Water District
e San José Unified School District
e State Lands Commission
e Regional Water Quality Control Board, Region 2
e Town of Los Gatos
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Organizations, Businesses, and Individuals
e Ada Marquez, SJISU Lecturer
e Adams Broadwell Joseph & Cardoza
e Amah Mutsun Tribal Band
e Amah Mutsun Tribal Band of Mission San Juan Bautista
e Brooks & Hess
e California History Center
e California Native Plant Society
e Coastanoan Rumsen Carmel Tribe
e Erik Schoennauer
e Greenbelt Alliance
¢ Indian Canyon Mutsun Band of Costanoan
e Jean Dresden
o Jeffrey B. Hare
e Kathy Sutherland
e Lawrence Ames
e Muwekma Ohlone Tribe
e North Valley Yokuts Tribe
e Ohlone Indian Tribe
e Pacific Gas & Electric Company
e Patricia Colombe
e Preservation Action Council of San Jose
e San José Downtown Association
e San José Water Company
e Santa Clara Valley Audubon Society
e Santa Clara Valley Open Space Authority
e Sierra Club
e San Francisco Planning and Urban Research (SPUR)

Individuals who attended the SEIR scoping meeting and/or expressed interest in the project
previously also received a copy of the Notice of Availability (NOA) of the Draft SEIR.

In compliance with the CEQA Guidelines Section 15087(a), the NOA was also published in the
Mercury News on February 14, 2017.
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SECTION 2.0 LIST OF COMMENT LETTERS RECEIVED ON THE DRAFT SEIR

State Agencies

A California State Clearinghouse April 6, 2017

Regional Agencies

B. Santa Clara Valley Transportation Authority March 31, 2017
C. Santa Clara County Planning Department (Staff to the Airport Land Use
Commission) March 24, 2017

Organizations and Individuals

D. Santa Clara Valley Water District March 29, 2017
E. Gideon Kracov/United Here Local 19 March 31, 2017
F. Santa Clara Valley Audubon Society March 31, 2017
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SECTION 3.0 RESPONSES TO COMMENTS RECEIVED ON THE DRAFT SEIR

The following section includes all the comments on the Draft SEIR that were received by the City in
letters and emails during the 45-day review period. The comments are organized under headings
containing the source of the letter and the date submitted. The specific comments from each of the
letters or emails are presented as “Comment” with each response to that specific comment directly
following. Each of the letters submitted to the City of San José are attached in their entirety in
Section 5.0 of this document.

CEQA Guidelines Section 15086 requires that a local lead agency consult with and request
comments on the Draft SEIR 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.
Section 1.0 of this document lists all of the recipients of the Draft SEIR.

Comment letters were received from two public agencies, neither of which are Responsible Agency
under CEQA for the proposed project.

Regarding mitigation measures identified by commenting public agencies, the CEQA Guidelines
state that:

Prior to the close of the public review period, a responsible agency or trustee agency which
has identified what the agency considers to be significant environmental effects shall advise
the lead agency of those effects. As to those effects relevant to its decisions, if any, on the
project, the responsible or trustee agency shall either submit to the lead agency complete and
detailed performance objectives for mitigation measures addressing those effects or refer the
lead agency to appropriate, readily available guidelines or reference documents concerning
mitigation measures. If the responsible or trustee agency is not aware of mitigation measures
that address identified effects, the responsible or trustee agency shall so state. [815086(d)]

The CEQA Guidelines state that the lead agency shall evaluate comments on the environmental
issues received from persons who reviewed the DSEIR and shall prepare a written response to those
comments. The lead agency is also required to provide a written response to a public agency on
comments made by that public agency at least 10 days prior to certifying an environmental impact
report. This FSEIR contains written responses to all comments made on the Draft SEIR received
during the advertised 45-day review period. All persons and agencies that submitted comments have
been notified of the availability of this FSEIR and provided with the link to access this document on
the City’s website.

Museum Place Mixed-Use Project 4 First Amendment to the Draft SEIR
City of San José June 2017



A. RESPONSE TO COMMENTS FROM CALIFORNIA STATE CLEARINGHOUSE,
April 6, 2017:

Comment Al: The State Clearinghouse submitted the above named Draft SEIR [Museum Place
Mixed Use Project (File No. H16-024)] to selected state agencies for review. The review period
closed on March 30, 2017, and no state agencies submitted comments by that date. This letter
acknowledges that you have complied with the State Clearinghouse review requirements for draft
environmental documents, pursuant to the California Environmental Quality Act.

Please call the State Clearinghouse at (916) 445-0613 if you have any questions regarding the
environmental review process. If you have a question about the above-names project, please refer to
the ten-digit State Clearinghouse number when contacting this office.

Response Al: The City acknowledges the State Clearinghouse comment. The comment did
not raise any environmental issue under CEQA and therefore, no specific response is
required.
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B. RESPONSE TO COMMENTS FROM SANTA CLARA VALLEY
TRANSPORTATION AUTHORITY, March 31, 2017:

Comment B1: Santa Clara Valley Transportation Authority (VTA) staff have reviewed the
Supplemental Draft EIR for 306 residential units, 183 hotel rooms, 209,395 square feet of office use,
14,116 square feet of retail, and 30,475 square feet of additional museum space at 180 Park Avenue.
We have the following comments.

Land Use

VTA strongly supports the proposed land use intensification of this site, strategically located in
Downtown San Jose, within short walking distance of VTA Light Rail Transit and Local Bus lines
55, 63, 64, 65, 81, 86, Express Bus line 181, and the Downtown Area Shuttle (DASH) Bus Rapid
Transit. The Diridon Station is also within approximately ¥2-mile of the site, and is served by
Caltrain, Altamont Corridor Express (ACE), Capitol Corridor, and VTA Light Rail Transit (LRT), as
well as the future BART extension to Silicon Valley and California High Speed Rail services.
Additionally, by increasing residential, hotel, office, and cultural uses within close proximity to the
numerous shops, restaurants, services and work sites in Downtown San Jose, the project will increase
opportunities for daily tasks to be accomplished by walking and biking, thereby incrementally
reducing automobile trips and greenhouse gas emissions.

Downtown San Jose is identified as a Regional Core in VTA’s Community Design & Transportation
(CDT) Program Cores, Corridors and Station Areas framework, which shows VTA and local
jurisdiction priorities for supporting concentrated development in the County. The CDT Program
was developed through an extensive community outreach strategy in partnership with VTA Member
Agencies, and was endorsed by all 15 Santa Clara County cities and the county.

Response B1: The City acknowledges the VTA’s support of the proposed project. The
comment did not raise any environmental issue under CEQA and therefore, no specific
response is required.

Comment B2: Pedestrian Accommodations — Project Frontage

The Site Plan contained in the Draft SEIR/Traffic Operations Analysis contains minimal details
regarding project frontage’s pedestrian accommodations. However, VTA notes that the previous
draft site plan (“Architectural Site Plan” by Steinberg Architects, revised date 9/6/16) provided by
City staff during our review of the NOP reflected a project frontage consisting of a 15-foot wide
sidewalk buffered along the roadside with street trees; the other half consisted of a buffered drop-off
area and curb cut providing auto access to the parking garage. VTA supports such conditions, and
recommends that they be provided as Conditions of Approval. Resources on pedestrian quality of
service, such as the Highway Capacity Manual 2010 Pedestrian Level of Service methodology,
indicate that a buffer strip with street trees placed between pedestrians and automobiles improved
pedestrian perceptions of comfort and safety on a roadway.

VTA encourages the City to work with the project applicant to reduce potential safety conflicts for
pedestrians and bicyclists where the project driveway crosses the sidewalk by minimizing the width
of the project driveway/curb cut, reducing the speed of right turns, and providing other safety
features, such as high-visibility crosswalks, special pavement, or low bollards. Improved pedestrian
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accommodations along the project frontage would encourage greater trips by walking, and improve
access to transit.

Response B2: The City acknowledges VTA’s comment regarding pedestrian
accommodations. The project includes pedestrian accommodations such as removal of right-
turn islands, extension of sidewalks, crossing beacons, etc. A discussion of the proposed
pedestrian facilities is included in Appendix G of the Draft SEIR.

Comment B3: Bicycle Accommodations — Midblock Crossing and Intersection Improvements
VTA commends the City and project applicant for proposing improvements to the Park
Avenue/Almaden Boulevard and Park Avenue/Market Street intersections, and an enhanced
midblock crossing of Park Avenue, as shown in Figure 9 Park Avenue Plan Line (TOA, p.19). The
intersection improvements effectively eliminate free right-hand turns, and reduce crossing distances
for pedestrians, which will provide improved safety and comfort for pedestrians. VTA notes that the
bus stop on the east side of Almaden Boulevard at Park Avenue could be affected by the proposed
improvements at this intersection. Please coordinate with VTA on the design and operation of the
northeast corner of the intersection in order to ensure that the design does not adversely affect the bus
stop facility or bus operations.

Response B3: During the planning stage for improvements to the Park Avenue/Almaden
Boulevard and Park Avenue/Market Street intersections, City staff will coordinate the
implementation of the public improvement plan with the VTA in order to ensure that the
design of the intersection will not adversely affect the bus stop facility.

Comment B4: Currently a bike lane exists along Park Avenue, and is immediately accessible from
the site. The Park Avenue Plan Line diagram also shows the bike lane coincident with the passenger
loading/freight loading zone. VTA notes that the diagram shows a dashed bike lane along the portion
of the frontage occupied by the freight loading zone, however, it is not extended along the portion
occupied by the passenger-drop off area. Given that the bike lane and passenger drop-off/freight
loading zones are effectively a shared-use zone for vehicles and bicyclists, VTA recommends that the
City reduce potential safety conflicts by minimizing the length of the drop-off portion, and providing
additional safety features. At a minimum, the dashed bike lane should be extended further east to
include the passenger-drop off area. Other safety features could include a raised shared-use area or
special pavement within the shared-use zone to encourage yields.

Response B4: During the improvement plan stage, City staff will evaluate all the potential
conflicts, consider the requirements of the adjacent Tech Museum, and provide a plan to the
VTA for their comments. The City staff has the same concerns as the VTA and will address
them at the street improvement stage.

Comment B5: Pedestrian Accommodations — Site Circulation

VTA applauds the project sponsor for improving the east-west 20-foot wide pedestrian paseo
connecting Park Avenue and West San Carlos Street. The site plan shows the Park Avenue paseo
frontage improved from a curb cut/driveway access to a pedestrian-only/ADA access, and active
retail uses and building entrances facing the paseo. Such site treatment creates an interesting and
varying cityscape for pedestrians that is safety and visible from public streets, thereby encouraging
trips by walking.
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Response B5: The City acknowledges VTA’s support of the proposed pedestrian
accommodations.

Comment B6: Bicycle Accommodations — Bicycle Parking

VTA supports cycling as an important transportation mode, and thus supports the project’s inclusion
of 132 bicycle parking spaces, which is consistent with the City of San Jose’s bicycle parking
requirements. VTA also concurs with the TOA’s recommendation to provide on-site bicycle parking
that exceeds the City’s requirements. Bicycle parking facilities can include bicycle lockers or secure
indoor parking for all-day storage and bicycle racks for short-term parking. VTA’s Bicycle
Technical Guidelines provide guidance for estimating supply, siting and design for bicycle parking
facilities. This document may be downloaded from www.vta.org/bikeprogram.

Response B6: The City acknowledges VTA’s support of the proposed bicycle parking,
recommendations in the TOA, and additional information and guidance on bicycle parking
facilities siting and design.

Comment B7: Transportation Demand Management (TDM) & Trip Reduction

VTA recommends that the City and project sponsor consider a comprehensive Transportation
Demand Management (TDM) program for this project. VTA notes that such programs can be more
effective when they include a vehicle trip reduction target, third-party monitoring of trip generation
upon project completion and a Lead Agency enforcement/penalty structure. Effective TDM
programs that may be applicable to the Project include:

e Parking pricing and parking cash-out programs

e Public-private partnerships or contributions to improved transit service to the area

e Transit fare incentives such as free or discounted transit passes on a continuing basis
e Bicycle locker and bicycle racks

e Showers and clothes lockers for bicycle commuters

o Preferentially located carpool parking

e Employee carpool matching services

e Parking for car-sharing vehicles

Response B7: As discussed in Section 4.3.3.1 of Appendix A of the Draft SEIR, the project
includes measures to reduce traffic trips associated with the project. Specifically, the project
has been designed and located to facilitate transit access, provides on-site services, provides
bicycle parking and enhanced pedestrian facilities, and is located within walking distance of
goods, services, and jobs. The City will consider VTA’s recommendation to include
additional TDM measures before making a decision on the project.

Comment B8: Bus Stop Improvements

VTA is working on bus stop and shelter upgrades to support the Bus Rapid Transit provided on
Stevens Creek Boulevard and W. San Carlos Street. Route 323 will be upgraded to Rapid 523 as part
of the 2017 Service Change. The improvements are in the final design phase and will be constructed
by the end of 2017. This project will generate transit demand on the bus routes on San Carlos Street.
VTA recommends that this project contribute to the bus stop and shelter upgrades at the eastbound
and westbound Convention Center stops on W. San Carlos Street.
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VTA'’s Transit Passenger Environment Plan provides design guidelines for bus stops. VTA’s Bus
Stop & Passenger Facilities Standards provides bus stop specifications. Both documents can be
downloaded at http://www.vta.org/tpep.

VTA has a Bus Stop Placement, Closures and Relocation Policy. Prior to any construction or bus
stop impact, please contact bus.stop@vta.org.

Response B8: Downtown development projects that have existing transit stops and shelters
along their frontages are conditioned to implement bus stop improvements within the
downtown and throughout the City. In this case, there are no existing bus stops along the
project frontages; therefore, no bus stop improvements are required as part of project
approval.
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C. RESPONSE TO COMMENTS FROM SANTA CLARA COUNTY AIRPORT LAND
USE COMMISSION, March 24, 2017:

Comment C1: Please consider these formal comments for the record on the Museum Place SEIR, as
well as on the Project by Staff to the Santa Clara County Airport Land Use Commission (ALUC).

Project Description:

Site Development Permit to allow the demolition of Parkside Hall to construct a 24-story, mixed-use
high rise with up to 306 residential units, 184 hotel rooms, 209,395 square feet of office use, 13,402
square feet of retail space, and 60,475 square feet of additional museum space on a 2.33 gross acre
site (File No. H16-024).

Comments:

Safety:
The project is located outside of all ALUC safety zones for SJIC [San José International Airport].

Response C1: The City concurs with this comment, and the information matches the
information presented in the SEIR.

Comment C2: Height:

The proposed project has a maximum height above grade identified as 267 feet AGL. Based on GIS
mapping data, the topographic elevation of the site is 90 feet Above Mean Sea Level (AMSL). The
total height of the proposed project is 357 feet AMSL. As can be seen in the attached GIS Map
showing the Federal Aviation Administration (FAA) Federal Aviation Regulation Part 77 Surfaces
(Part 77 Surfaces), the site is located between the 262 and 272 AMSL Part 77 surface. Therefore, the
project exceeds the lowest 262 Part 77 surface by 95 feet. The ALUC in general uses the Part 77
surfaces as a height restriction boundary, but specifically for the City of San Jose, the ALUC agreed
during the adoption of the Envision San Jose 2040 General Plan to adopt the following General Plan

policy:

Policy TR-14.2: Regulate development in the vicinity of airports in accordance with Federal Aviation
Administration regulations to maintain the airspace required for the safe operation of these facilities
and avoid potential hazards to navigation.

Although the proposed project would otherwise be inconsistent with the height policies of the San
Jose International Airport Comprehensive Land Use Plan (CLUP). If the FAA issues a No Hazard
Determination prior to the project’s approval the project may be deemed to be consistent with the
CLUP height policies. ALUC staff has verified that as of the date of this correspondence no FAA No
Hazard Determination has been applied for. Without an FAA No Hazard Determination, the project
cannot be deemed consistent with either the SIC CLUP, or the City’s General Plan.

Response C2: This comment is consistent with the analysis provided in the section entitled
“Compatibility with Airport Operations” on Page 29 of the Draft SEIR. Additionally, a
Determination of No Hazard is currently under review by the FAA. The Site Development
Permit includes the following condition of approval requiring a Determination of No Hazard
from FAA prior to the issuance of a building permit:
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e FAA Clearance Required. Prior to the issuance of any building permit, the permittee
shall obtain from the Federal Aviation Administration a “Determination of No
Hazard to Air Navigation” for each building high point. The Permittee shall file a
“Notice of Proposed Construction or Alteration” (FAA Form 7460-1) for the
building corner points and top mechanical overrun points the building. The data on
the FAA forms should be prepared by a licensed civil engineer or surveyor using
NADS83 location coordinates out to hundredths of seconds and NAVD88 elevations
rounded off to next highest foot.

Comment C3: Page 24 of the February 2017 SEIR states the following General Plan policy with a
consistency analysis:

Policy TR-14.3: For development in the Airport Influence Area overlays, ensure that land uses and
development are consistent with the height, safety and noise policies identified in the Santa Clara
County Airport Land Use Commission (ALUC) comprehensive land use plans for Mineta San Jose
International and Reid-Hillview airports, of find, by a two-thirds vote of the governing body, that the
proposed action is consistent with the purposes of Article 3.5 of Chapter 4 of the State Aeronautics
Act, Public Utilities Code Section 21670 et seq.

Consistency: The proposed project complies with policies of the ALUC comprehensive land use
plan for Mineta San Jose International Airport as discussed in below and in Section 4.8 of Appendix
A. Therefore, the project is consistent with Policy TR-14.3.

This analysis is factually inaccurate as demonstrated in the height analysis above. The EIR also
discusses One Engine inoperative (OEI) heights, which are slightly higher in this location than Part
77 Surfaces. The EIR discusses a 270-foot AGL OEI limit on the Park Ave. frontage, which the
project has obviously been designed to meet. The piece of missing analysis is that the OEI surfaces
are not adopted for SJC. Since of OEI does not exist, the Part 77 surfaces are the heights projects
should be designed to meet.

Response C3: As stated in the Draft SEIR and discussed above, a No Hazard Determination
from the FFA is required prior to the issuance of any building permit. An application for
review of the proposed project was filed with the FAA on March 24, 2017, and a response is
pending.

Comment C4: Noise

The project is located within the 65 dBA CNEL for SJIC. Pursuant to policy N-4 of the SJC CLUP,
no residential or transient lodging construction shall be permitted within the 65 dB CNEL contour
boundary unless it can be demonstrated that the resulting interior sound levels will be less than 45 dB
CNEL and there are no outdoor patios or outdoor activities area associated with the residential
portion of a mixed use residential project or a multi-unit residential project. (Sound wall noise
mitigation measures are not effective in reducing noise generated by aircraft flying overhead.) As
stated above, given policy N-4 the consistency statement with City of San Jose General Plan policy
TR-14.3 cannot be accurate. As can been seen on the project elevations, almost every floor of the
residential tower building has extensive patios and activity areas associated with the residential
portion of the project.

Museum Place Mixed-Use Project 11 First Amendment to the Draft SEIR
City of San José June 2017



Response C4: The noise analysis concluded that the project site is adjacent to, but outside
the 65 dBA CNEL noise contour. This information was confirmed by the Airport Planning
staff during the administrative review of the SEIR in October 2016. In addition, Figure 4 -
2027 CNEL Contours Maps in the approved 2010 Eighth Addendum to the Norman Y.
Mineta San José International Airport Master Plan Update Project Environmental Impact
Report! reconfirmed that the project site is outside of the 65 dBA CNEL noise contour. As
such, the analysis is correct, and Policy N-4 is inapplicable to the site as there are no
residential or transient lodging construction being proposed inside the 65 CNEL noise
contour boundary.

Comment C5: Conclusion

Staff suggests that the SEIR analysis corrections be acknowledged and City Council consider the
SEIR Design Alternative of 108 feet tall and nine-stories. Also, that the patios and outdoor activity
areas be redesigned for the project.

Response C5: Commenter’s explanation of Draft SEIR analysis corrections are addressed in
Response C1 to C3. The Draft SEIR has considered the Design Alternative and the City will
consider the commenter’s suggestions that the City Council consider the Design Alternative
and that all patios and outdoor activity areas be redesigned before a decision to approve the
project is made.

12010, San José International Silicon Valley’s Airport, Airport Improvement Program, Eighth Addendum to the
Environmental Impact Report, February 10 . http://www.flysanjose.com/improvement.
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D. RESPONSE TO COMMENTS FROM SANTA CLARA VALLEY WATER
DISTRICT, March 29, 2017:

Comment D1: Santa Clara Valley Water District (District) staff received the Notice of Availability
of a Draft Supplemental Environmental Impact Report (SEIR) for the Museum Place Mixed-Use
Project on February 15, 2017.

The District does not have any land rights within the project limits; therefore, in accordance with the
Water Resources Protection Ordinance, a District permit is not required.

Please reference District File No. 33513 on any further correspondence regarding this project. If you
have any questions or need more information, please contact me at (408) 630-2586.

Response D1: The City acknowledges this comment. The comment did not raise any
environmental issue under CEQA or identify any concerns regarding the analyses or findings
in the SEIR; therefore, no specific response is required.
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E. RESPONSE TO COMMENTS FROM GIDEON KRACOV/UNITE HERE LOCAL 19,
March 31, 2017:

Comment E1: On behalf of UNITE HERE Local 19 (“Local 19” or “Commentor”), this Office
respectfully provides comments to the City of San Jose (“City” or “Agency”) regarding the February
2017 Draft Supplemental Environmental Impact Report (State Clearinghouse NO. 2016112058)
(“SEIR”) for the Insight Realty Company (“Developer” or “Applicant”) Museum Place Mixed Use
Project (File No. H16-024 and T16-024) (“Museum Place” or “Project”).

This Project is discretionary, not by right. The Applicant seeks discretionary approvals under the San
Jose Municipal Code (“SIMC” or “City Code”), including site plan review, approval of a Disposition
and Development Agreement (“DDA”), and other plan approvals. As such, the City and its
decisionmakers [sic] must make express findings that the Project, which has no affordable housing
component identified in the Draft SEIR, be in the best interest of the general public. The City has the
power to ensure that Project actually benefits the City and persons who live and work here like Local
19’s members. Please use it.

Commentor writes to inform you that the Draft SEIR prepared for the Project — that relies heavily on
past, more general program EIRs to dispense with more detailed Project-specific review — fails to
comply with the California Environmental Quality Act (“CEQA”), Pub. Res. Code § 21000 et seq.,
and the State CEQA Guidelines, Cal. Code Regs. § 15000 et seq. (“CEQA Guidelines). Commentor
herein raises specific concerns about the Project SEIR with respect to land use inconsistency, reliance
on outdated Program EIRs, improper Project description and piecemealing, failure to analyze a
reasonable range of alternatives, deferred mitigation of historic resources and loss of protected trees,
faulty overriding considerations and the need for SEIR recirculation.

This comment letter is made to exhaust remedies under Pub. Res. Code § 21177 concerning the
Project, and incorporates by this reference all written and oral comments submitted on the Project by
any commenting party or agency. It is well-established that any party, as Commentor here, who
participates in the administrative process can assert all factual and legal issues raised by any
commenting party or agency. See Citizens for Open Government v. City of Lodi (2006) 144
Cal.App.4™" 856,875.

Response E1: The above comments provide an introduction to the more specific concerns
presented in the comment letter and does not raise any specific environmental issues under
CEQA. Therefore, no specific response is required. Please see responses E2 through E21
below for specific responses.

Comment E2: |. Brief Project Description

The Project involves the demolition of an existing 30,000 square foot (“SE”), single-story event
facility (i.e., Parkside Hall) and the construction of approximately 1.16 million SF, 24-story mixed
use project including: 239,729 SF or office related space; 306 dwelling units (“DU’’) within 431,235
residential development [sic]; 184 guest rooms occupying 166,535 SF of hotel/amenity area; 60,475
SF expansion of the adjacent Tech Museum of Innovation (“Tech Museum”) requiring the conversion
of the first below-grade parking level: and 19,002 SF of combined retail space (including the 5,600
SF added retail connected to the Tech Museum expansion). As proposed, the collective uses
contained in this 270-foot tall structure will be serviced by a valet-only, three subterranean level
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parking garage containing 1,000 parking stalls provided primarily through two-space mechanical
lifts.

The SEIR tiers off two program-level EIRs that have been repeatedly augmented over the years. In
2005, the City adopted/certified the Downtown Strategy 2000 Plan and EIR (“Strategy 2000”) which
was intended to guide future Downtown office, retail, residential, and hotel development through
2020. Originally, total development was to occur in four equal phases to coincide with transportation
infrastructure improvements funded by the Redevelopment Agency. In 2011, the City
adopted/certified the Envision San Jose 2040 General Plan and EIR (“Envision 2040”), which
incorporated these development capacities. Since then, Strategy 2000 has been addended in 2014
and 2016 to adjust phase one development capacity (“Phase 1 Capacity”), while Envision 2040 was
updated with a new Greenhouse Gas (“GHG”) Reduction Strategy in 2015. Based on these EIRs and
compliance with the City’s General Plan, the SEIR for this Project concludes that the Project would
cause no new or more significant impacts involving aesthetics, agricultural/forestry resources, air
quality, biological resources, cultural resources, geology and soils, hazards and hazardous materials,
hydrology and water quality, mineral resources, population and housing, public services, recreation,
noise, transportation, and utilities. See SEIR, p.4. The only listed significant unavoidable impact
identified in the Project SEIR is shadows cast by the proposed building on Plaza de Cesar Chavez.

Id. at v and 30.

Response E2: This general comment does not detail any issue or concern regarding the
project description or the process by which the analysis tiered off previous EIRs. The
commenter correctly reiterated information provided in the Draft SEIR. It should be noted,
however, that for several of the resource areas listed the conclusions were not based solely on
the previous EIRs or the project’s consistency with the General Plan, but also on specific
project-level technical analyses as described throughout the Draft SEIR, and supported by
technical studies included in the Draft SEIR appendices.

Comment E3: 1l Standing of Local 19

Local 19 is the hospitality workers’ union in the South Bay. It advocates for hospitality projects and
other development projects that are good for workers in the industry. Commentor represents over
4,500 members, a majority of whom live and work in San Jose, including members who work near
the Project at the Fairmont, Four Points, Hilton, Hyatt Place, Marriot, Westin Hotels, and at the San
Jose Convention Center. They will be directly affected by the Project’s traffic air quality,
greenhouse gas (“GHG”), land use, cultural and biological, working conditions and other Project
impacts.

Local 19 therefore is a stakeholder in this Project, and workers and labor organizations like Local 19
have a long history of engaging in the CEQA process to secure safe working conditions, reduce
environmental impacts, and maximize community benefits. The courts have held that “unions have
standing to litigate environmental claims.” Bakersfield Citizens for Local Control v. City of
Bakersfield (2004) 124 Cal.App.4™" 1184, 1198.

Response E3: This general comment does not detail any specific environmental issues
related to the adequacy of the Draft SEIR and therefore, no specific response is required. The
City does not have sufficient information to either confirm or deny the comment above
related to standing of Local 19 under CEQA.
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Comment E4: 111 General Legal Background on CEQA and Program EIRs
1. Purpose of CEQA

CEQA has two primary purposes. First, CEQA is designed to inform decisionmakers [sic] and the
public about the potential, significant environmental effects of a project. See CEQA Guidelines §
15002(a)(1). “Its purpose is to inform the public and its responsible officials of the environmental
consequences of their decisions before they are made. Thus, the EIR ‘protects not only the
environmental but also informed self-government.” Citizens of Goleta Valley v. Board of
Supervisors (1990) 52 Cal. 3d 553, 564. The EIR has been described as “an environmental ‘alarm
bell” whose purpose it is to alert the public and its responsible officials to environmental changes
before they have reached ecological points of no return.” Berkeley Keep Jets Over the Bay v. Bd. Of
Port Comm rs. (2001) 91 Cal.App.4" 1344, 1354.

Second, CEQA required public agencies to avoid or reduce environmental damage when “feasible”
by requiring implementation of “environmentally superior” alternatives and all feasible mitigation
measures. CEQA Guidelines § 15002(a)(2) and (3); see also Berkeley Jets, 91 Cal.App.4th 1344,
1354; Citizens of Goleta Valley v. Board of Supervisors (1990) 52 Cal.3d 553, 564. If the project
will have a significant effect on the environment, the agency may approve the project only if it finds
that it has “eliminated or substantially lessened all significant effects on the environment where
feasible” and that any unavoidable significant effects on the environment are “acceptable due to
overriding concerns.” Pub. Res. Code § 21081; CEQA Guidelines § 15092(b)(2)(A) and (B).
Mitigation measures should be capable of “avoiding the impact altogether,” “minimizing impacts,”
“rectifying the impact,” or “reducing the impact.” CEQA Guidelines § 15370. Importantly,
mitigation measures must be “fully enforceable through permit conditions, agreements, or other
measures” so “that feasible mitigation measures will actually be implemented as a condition of
development.” Federation of Hillside & Canyon Ass’n v. City of Los Angeles (2000) 83 Cal.App.4th
1252, 1261.

While the courts review an EIR using an “abuse of discretion” standard, “the reviewing court is not
to ‘uncritically rely on every study or analysis presented by a project proponent in support of its
position.” A ‘clearly inadequate or unsupported study is entitled to no judicial deference.”” Berkeley
Jets, 91 Cal.App.4th 1344, 1355 quoting, Laurel Heights Improvement Ass 'n v. Regents of University
of California, 47 Cal.3d 376, 391 409, fn. 12 (1988). Substantial evidence in the record must support
any foundational assumptions used for the impacts analyzed in the EIR. Citizens of Goleta Valley, 52
Cal.3d at 568 (EIR must contain facts and analysis, not just bare conclusions); Laurel Heights, 47
Cal. 3d at 392-93 (agency’s conclusions must be supported by substantial evidence).

Indeed, the fundamental goals of environmental review under CEQA are information, participation,
mitigation, and accountability. Lincoln Place Tenants Ass’n v. City of Los Angeles (2007) 155
Cal.App.4th 425, 443-444.

2. Reliance of Programmatic Environmental Documents for Future Specific Projects Can be Limited

As mentioned above, the Draft SEIR for this Project relies on the Strategy 2000 and Envision 2040
Program EIRs. A Program EIR is to be used for “general criteria to govern the conduct of an
ongoing program.” CEQA Guidelines § 15168(a)(3). “A program EIR will be most helpful in dealing
with subsequent activities if it deals with the effects of the program as specifically and
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comprehensively as possible. With a good and detailed analysis . . . no further environmental
documents would be required.” Id. at subsection (c)(5). In determining whether additional, project-
specific CEQA review is required, the agency must determine whether the “effects were fully
analyzed in the program EIR.” Id. at discussion. If changes in the later project or new information
show any new significant environmental effects or increase the severity of environmental effects
identified in the program EIR, the agency must prepare an additional CEQA analysis. Pub. Res. Code
8§ 21166; CEQA Guidelines § 15162.

“An EIR is required for a site specific project within the larger program if the project may cause
significant effects.” American Canyon Community v. City of American Canyon (2006)145
Cal.App.4th 1062, 1073. Thus, numerous courts require adequate supplemental CEQA review where
a prior EIR fails to analyze significant changes in a future project or where there are previously
unanalyzed or increased significant impacts. Concerned Citizens of Costa Mesa, Inc. v. 32nd District
Agricultural Ass’n (1986) 42 Cal.3d 929, 934 (public entity violated CEQA when it failed to prepare
a Supplemental EIR for significant project changes and new information); American Canyon, 145
Cal.App.4th at 1073 (increase in size and project changes is substantial change triggering subsequent
environmental review).

Response E4: This general comment does not raise any specific issue related to the
adequacy of the Draft SEIR under CEQA and therefore, no specific response is required.
The City acknowledges the comment regarding the reliance on prior programmatic
environmental documents and preparation of supplemental environmental documents.

Comment E5: V. Specific Comments Regarding Draft SEIR Deficiencies
1. Land Use Inconsistency/Lack of Affordable Housing

A CEQA compliant EIR must discuss any inconsistency between the proposed Project and an
applicable General Plan. CEQA Guidelines § 15125(d). This land use inconsistency is particularly
acute here when it comes to affordable housing, a topic that the Project SEIR entirely ignores.

The SEIR does not mention the issue of affordability or whether any of the Project’s 306 residential
dwelling units will include affordable housing. It can only be assumed they are all market rate,
which is a great concern to Local 19. According to the National Low Income Housing Coalition
(“NLIHC”), the San Jose Metro Area is now the third most expensive metro area in the nation for
renters.1 According to ABAG’s Regional Housing Need Allocation Report, San Jose alone needs a
total of 20,849 units for households earning between very low to moderate incomes and 14,231 units
for those earning just above moderate incomes and below by the year 2022.

Response E5: City of San Jose passed the Inclusionary Housing Ordinance (“IHO,”
Ordinance No. 28689) in 2010 to enhance the public welfare by establishing policies which
require the development of housing affordable to very low, lower, and moderate incomes
(“Inclusionary Unit”), meet the City’s regional share of housing needs, and implement the
housing element’s goals and objectives. The IHO can accomplish this by requiring Market
Rate (defined by Section 5.08.215 of Ordinance No. 28689) residential developments that
create new, additional or modified for-sale units to contribute to providing Inclusionary
Units. The IHO also present a list of alternatives to construction of Inclusionary Units on a
particular project site. The alternatives include (1) off-site construction providing affordable

Museum Place Mixed-Use Project 17 First Amendment to the Draft SEIR
City of San José June 2017



for sale units ; (2) payment of the in-lieu fee; (3) dedication to the City of qualifying land in
lieu of construction; (4) purchase of surplus Inclusionary Housing credits from another
developer; (5) acquisition and rehabilitation of existing units restricted as affordable; (6)
providing deed-restricted units that are available to lower income households through an
agreement between the developer and the U.S Department of Housing and Urban
Development (30% of total units must be provided), or; (7) any combination of these
methods to assure the provision of the requisite number of affordable housing units. As part
of the implementation, the applicant and/or developer of proposed residential development
are required to submit to the Affordable Housing Compliance application and plan for review
prior to issuance of the first development permit. In this case, this plan must be reviewed and
approved prior to the approval of the Site Development Permit.

In addition, the City has adopted the 2014 Affordable Housing Impact Fee (“AHIF,”
Resolution No. 77218) after a “Residential Nexus Analysis” was completed to demonstrate
and establish a reasonable relationship between the use of Housing Impact Fee to create
affordable housing. The AHIF was approved in November 2014 and Council has determined
that the Housing Impact Fee should be established for the purpose of increasing the supply of
affordable housing within the City and is consistent with the requirements applicable to fees
for public facilities in the California Government Code Section 66000 et seg., commonly
referred to as “Mitigation Fee Act.” As part of the implementation of the AHIF, the Housing
Impact Fee shall apply to all market rate rental housing development.

The SEIR and associated documents did not include descriptions regarding affordable units
as there are none proposed as part of the project; provided the residential component of the
project will be required to comply with IHO and/or AHIF. In addition, CEQA Appendix G
checklist does not include questions regarding the level of affordability for residential units
presented in a proposed project. It does, however, include a checklist question regarding
displacement and its potential impact on the environment. As analyzed in Section 4.13.2.1 in
Appendix A of the SEIR, the project site is currently developed with a one-story public
exhibit building. Development of the proposed residential units on-site would not result in
displacement of people or necessitate the construction housing elsewhere because the project
is not removing any housing units.

Comment E6: The City’s General Plan reflects this urgent need for affordable housing, including
Goal H-1 (“[p]Jrovide housing throughout our City ... to address the needs of an economically,
demographically, and culturally diverse population); Goal H-2 (“[p]reserve and improve San José’s
existing affordable housing stock and increase its supply such that 15% or more of the new housing
stock developed is affordable to low, very low and extremely low-income households”); Policy H-1.2
(“respond to the needs of all economic and demographic segments of the community”); Policy H-1.9
( “[flacilitate the development of housing to meet San José’s fair share of the County’s and region’s
housing needs”); Policy H-1.10 (“[f]acilitate housing that is affordable to those employed in
population-serving, business support and driving industries”); Policy H-2.1 ([f]acilitate the
production of extremely low-, very low-, low-, and moderate income housing by maximizing use of
appropriate policies and financial resources at the federal, state, and local levels; and various other
programs”); Policy H-2.2 (““[i]ntegrate affordable housing in identified growth locations™); and
Policy H-2.8 (“[f]acilitate the production of affordable and safe housing for workers who provide
goods and services to San Jose residents and businesses™). With no affordability component, this
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Project likely is inconsistent with the General Plan and the City may be paying mere lip service to its
Plan goals and policies.

Likewise, no mention is given to the Project’s compliance with the City’s Inclusionary Housing
Ordinance (“IHO”) or Affordable Housing Impact Fee (“AHIF”). Generally, IHO laws and
guidelines require new residential developments to include 15 percent affordable units or pay in-lieu
fees. See SJMC 88 5.08.400, .500 and .520; see also IHO Guidelines 8.1 — 8.8. Projects within a
redevelopment project area, like Museum Place, are not exempt and subject to various monitoring
requirements. See SJIMC 8§ 5.08.320(G)(1) and 5.08.710. The IHO is already operative. See SIMC
88 5.08.320 (C) and (D); see also IHO Guidelines 7.4 and 7.5. Under the AHIF resolution and
adopted guidelines, impact fees are levied on all rental developments at the current rate of $17.41 per
SF. See Resolution No. 77218, § 5(A); see also AHIF Guideline 5.02.01. Some exemptions are
provided for certain Downtown high-rises or DDA-subject projects. See AHIF Guidelines 2.04.01
and 2.06.01. However, the requirements under IHO and AHIF are intended to be “ implemented in
conjunction” with and “complementary” to each other. See IHO Guidelines 3.0; see also AHIF
Guidelines, Part 3. Therefore, any exemption afforded under the AHIF is limited to only impact fees
— not the inclusionary housing units. Again, with only market-rate units, this Project is likely
inconsistent with the City Code and other affordable housing rules and regulations.

More feasibly can be done. While the City may be behind on its affordable housing goals, this
Project does nothing to address the issue, and the SEIR is completely silent on General Plan or Code
inconsistency related thereto. The SEIR should be recirculated to meaningfully address the affordable
housing issue. Alternatively, any DDA with the City must ensure that the Project is available to low
and moderate-income residents such as Local 19 members so they can have access to the Project’s
residential component. The City has not demonstrated with substantial evidence why it is not feasible
to include affordable housing in this Project consistent with the General Plan and Code.

Response E6: See discussion in Response E5. The residential component of the project
will be required to comply with the City’s IHO and/or AHIF and requiring compliance with
IHO and/or AHIF will assist the City in meeting its affordable housing goals. Further, the
General Plan balances many competing public interests including economic development,
employment, housing, open space, transportation, historical resources, among many other
subjects. As discussed in detail in the staff report and provided in the administrative record,
this proposed project is consistent with the overall goals and policies of General Plan in terms
of economic development, employment, housing and open space.

Comment E7: 2. The Project SEIR Improperly Relies on Outdated Program EIRs

The abbreviated Project SEIR relies almost entirely on the Strategy 2000 and Envision 2040 Program
EIRs. As discussed in the Project’s Initial Study (“1S”), the SEIR concludes that beyond land use and
shade impacts, all other impacts are less than significant or consistent with impacts previously
disclosed in these programmatic EIRs. See SEIR, p.4. However, the applicability of the Strategy
2000 and Envision 2040 environmental analysis is limited to only Phase I Capacity, which
Downtown development was fast approaching (residential capacities) as of August 2016. See
Revised Notice of Preparation of EIR for the Downtown Strategy 2040, p. 4. Since the dissolution of
redevelopment agencies in 2012, the City has failed to complete the required Phase 1 traffic
mitigation and therefore future projects “cannot proceed under the current Strategy 2000 EIR (with
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Addenda) and future projects would need to prepare individual EIRs or other CEQA documents to
receive approvals....”ld.

The SEIR downplays this fact by stating that Phase 1 Capacity levels “had not been met” as of
November 2016 (SEIR, p. 1), but it neglects to place the Project within the context of the remaining
development under Phase 1 Capacity and/or the required traffic improvement that are not yet
implemented. This Project may exceed development capacities or exacerbate impacts previously
studied. Therefore, it is questionable whether compliance with the General Plan alone is sufficient.
For example, the Project’s IS concludes that the Project will cause no new GHG impacts because it
complies with the City’s GHG Reduction Strategy. See IS, p. 83. The GHG Reduction Strategy is
based on the Bay Area Air Quality Management District (“BAAQMD?”) standards, including its
“Clean Air Plan,” and intended to suffice as programmatic mitigation measures for future projects.
However, the adequacy of the Strategy is predicated on Downtown development limited to Phase 1
Capacity, which has or will soon be reached. Because the City dispenses with any project-specific
GHG analysis, it is uncertain whether compliance with the GHG Reduction Strategy will adequately
mitigatie [sic] the Project’s GHG impacts.

This information indicates that the Project may cause new significant environmental effects or
increase the severity of impacts identified in the past program EIRs. Like the GHG Reduction
Strategy, the Strategy 2000 and Envision 2040 have or will soon reach the end of their utility as
responsible planning documents. As such, compliance with these documents does not ensure that the
Project will have less than significant impacts or no new impacts previously disclosed, including the
laundry list of potential impacts dispensed within the IS. As such, SEIR recirculation is required.

Response E7: The Draft SEIR (page 1) provides a detailed discussion of the Downtown
Strategy 2000, the phasing of the development, and the Downtown Strategy 2000 EIR. The
same discussion is repeated on page 1 of Initial Study (Appendix A of the Draft SEIR). The
discussion specifically states that, “The Downtown Strategy 2000 has a development capacity
of 8,500 residential units, with 7,500 allowed in Phase 1. At the time the NOP for the
proposed Museum Place Mixed-Use Project was circulated, these development levels had not
been met including constructed, approved, and projects currently on file.” Because the total
combined units for constructed, approved, and pending projects had not yet reached the
Phase 1 development limit, clearly there would be capacity for this project. Furthermore, the
City keeps detailed records of all constructed, approved, and pending projects within the
Downtown Strategy area to ensure that the Phase 1 capacities are not exceed. Any project
that would exceed the allowable Phase 1 capacity would not be allowed to proceed under the
Downtown Strategy 2000 until all required conditions, including required traffic
improvements, have been met.

Table 2 in the Downtown Strategy 2040 NOP also clearly states that development completed
or currently on file (which is all development prior to March 2017) is within the allowable
Phase 1 development capacity.> As the NOP for the currently proposed project was released
in November 2016, this project was clearly included in the 6,549 units currently completed or
on file. Recirculation of the Draft SEIR is not required.

2 City of San José, Department of Planning, Building and Code Enforcement, Downtown Strategy 2040
Environmental Impact Report, http://www.sanjoseca.gov/index.aspx?NI1D=4936.
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Phase | of the Downtown Strategy 2000 is unrelated to the identified GHG impacts in the
General Plan Final EIR. The General Plan Final EIR (as supplemented) addressed the
totality of downtown development proposed by the Downtown Strategy 2000, not individual
phases. As discussed in Section 4.7 of Appendix A of the SEIR, the City has a Greenhouse
Gas Reduction Strategy (GHG Reduction Strategy) that is designed to help the City meets its
GHG goals and California legal requirements for GHG reduction. As part of the GHG
Reduction Strategy, proposed development must comply with mandatory identified criteria
(Section 4.7.3.2 of Appendix A of the SEIR). The proposed project has conformed with all
applicable standards in the GHG Reduction Strategy and the SEIR does not identify any new
significant GHG impact or mitigation measures; therefore, recirculation of the Draft SEIR is
not required.

Comment E8: 3. Improper Project Description, Objectives, and Other Inconsistencies

“An accurate, stable and finite project description is the sine qua non of an informative and legally
adequate EIR.” County of Inyo v. City of Los Angeles (1977) 71 Cal.App.3d 185, 192. “[A] curtailed
or distorted project description,” on the other hand, “may stultify the objectives of the reporting
process.” Id.

First, the Project’s underlying land use designation “does not explicitly permit residential
development.” SEIR, p.25: see also SIMC § 20.40.100, Table 20-90. However, the SEIR fails to
mention any zone change, variance, conditional use permit, or any other kind of approval required
under the City Code.

Response E8: The project site has a land use designation of Public/Quasi-Public on the
General Plan Land Use/Transportation Diagram. This designation is used to designate public
land uses, including schools, colleges, convention centers and auditorium, museums,
governmental offices, and airports. Joint development projects which include public and
private participation, such as a jointly administered public/private research institute or an
integrated convention center/hotel/restaurant complex, are allowed. The appropriate intensity
of development can vary considerably depending on potential impacts on surrounding uses
and the particular Public/Quasi Public use developed on site.

The proposed project is compatible with this General Plan land use designation in that it is a
development project that will have joint public and private participation due to the integration
of approximately 60,475 square feet of Tech Museum expansion space that will be integrated
into the project. While the Public/Quasi-Public land use designation does not explicitly
discuss residential uses, the multiple uses associated with this project, ie. Tech Musuem,
hotel, office, and residential will allow this project to meet the General Plan land use
designation conformance.

Because the City found the project to be consistent with the current land use designation, no
zone change, variance, conditional use permit, or other kind of approval is required. Page 16
of the Draft SEIR lists the necessary approvals required for the project.

Comment E9: Second, the Project objectives are too narrowly defined. For example, expansion of
the Tech Museum is identified as the specific Project objective, rather than the more flexible
objective of securing adequate community benefits. This artificially limits the range of Project
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alternatives to include only projects that expand the Museum, while forgoing any discussion of
environmentally superior projects that provide a more equitable mix of public benefits achievable
through a negotiated DDA (e.g. quality jobs, affordable housing units, parks and spaces open to the
public, etc.). Third, the SEIR vaguely refers to a shared valet service for the Project’s combined uses
without any elaboration on daily operations of the Project as a whole, such as the extent hotel staff
will service the patrons of the retail establishments, visitors to the Tech Museum, and the residents
and guests of the Project’s 306 dwelling units. No discussion is given whether the expanded portions
of the Tech Museum will be open to the public or require a fee. Nor is it discussed whether hotel staff
will be required to service the 240,817 SF of combined common areas space for the Project’s
residential, hotel, and office components. Finally, equally lacking is a consistent and accurate
accounting of development totals. Despite the Project including 19,002 SF of total retail
development, including 13,402 SF of ground-level and 5,600 SF of museum-related retail (see SEIR,
pp. 14 and 49), the SEIR discusses only 14,012 SF in the General Plan consistency section (id. at 24)
and the SEIR traffic operation analysis references only 14,116 SF of retail space. In the “Project
Alternative” section, the SEIR discusses 302,310 SF of residential space, when in fact residents will
apparently utilize a total of 431,235 SF of space, including dwelling units, terraces, and common
areas. See SEIR, pp. 14 and 49.

These omissions, errors, and inconsistencies distort the Project description. The SEIR must be
circulated to fix these errors and provide the public with an accurate, stable and finite Project.

Response E9: The City is considering development of the project site, in part, to expand the
existing Tech Museum facilities. This is a critical component of the project and, therefore, a
key objective, and not one included simply to show a public benefit. A discussion of the
consideration of alternative sites is provided on Page 48 of the Draft SEIR. The limitations
on an alternative site are not solely based on the expansion of the Tech Museum which, it is
noted, could be completed as a separate project were the proposed project to move to another
location. The restrictions on other downtown development sites is discussed in the Draft
SEIR.

The proposed uses within the building are separate and would operate as separate functions,
just like any other mixed use project. There is no reasonably foreseeable scenario where
hotel staff would be required to serve patrons of the retail establishments, visitors to the Tech
Museum, or residents and guests of the residential units. Furthermore, the Tech Museum is a
public museum and, as stated on page 14 of the Draft SEIR, the expansion is specifically for
additional display and storage space. As a public museum, the display space would be open
to the public and would be subject to the same entrance fees as the rest of the facility.

Square footage totals may vary based on the resource being addressed. For example, while
the total residential square footage is based on the entire residential space (including common
areas), traffic and other issues, such as student generation, utility usage, etc., are based on
unit count. As there would be both common and private space within the residential
component of the project, the total square footage would be different from the square footage
of the units themselves. In addition, the independent retail space is specifically addressed
because it would generate its own traffic trips and usage. The retail associated with the Tech
Museum would be utilized by patrons of the museum and would not in and of itself be a
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destination. Trips associated with the museum retail are already accounted for within the
square footage of the museum expansion.

For all these reasons, as well as those discussed in Response E8, the project description is not
“distorted” but is accurate and appropriate for the purposes of addressing the potential
environmental impacts of the proposed project.

Comment E10: 4. Improper Piecemealing of the Project DDA

As noted above, this Project will be subject to a DDA negotiated with the City (see SEIR, p. 16; IS,
p. 5.), which will be an integral component of this Project. To date, however, neither the City nor the
Developer have disclosed to the Commentor or the Public the terms of the DDA or even a general
sense of the community benefits being considered. In separating and segmenting the DDA
discussion from the land use entitlements for the Project, the City’s conduct constitutes improper
piecemealing and violates CEQA’s informational and disclosure mandates. CEQA mandates “that
environmental considerations do not become submerged by chopping a large project into many little
ones -- each with a minimal potential impact on the environment - which cumulatively may have
disastrous consequences.” Bozung v. LAFCO (1975) 13 Cal.3d 263, 283-84 (1975); City of Santee v.
County of San Diego (1989) 214 Cal.App.3d 1438, 1452. Before undertaking a project, the lead
agency must assess the environmental impacts of all reasonably foreseeable phases of a project and a
public agency may not segment a large project into two or more smaller projects in order to mask
serious environmental consequences.

CEQA is constructed around an inclusive definition of “project” for the purpose of preventing public
agencies from pre-committing to an approval and from segmenting projects in a way that diminishes
apparent environmental impacts. The DDA should be disclosed and analyzed now, in connection
with the SEIR.

Response E10: The commentator is correct in stating that the Project will be subject to a
Disposition and Development Agreement (“DDA”). The purpose of the DDA is for the City
to transfer Parkside Hall to the developer in exchange for the developer designing,
developing, and constructing on the site a high density mixed use urban project consistent
with the proposed Project as described and analyzed in the Draft SEIR. There is no
“piecemealing” under CEQA as the DDA is not a separate project under CEQA and is part of
the same proposed project as described and evaluated in the Draft SEIR Further, there is
nothing more to disclose in terms of environmental impacts related to the DDA since the
DDA is simply a legal mechanism to transfer the land to allow the development to move
forward as described in the Draft EIR and will not create any additional environmental
impacts.

Comment E11: 5. The SEIR Does Not Consider a Reasonable Range of Alternatives

The discussion of mitigation and alternatives is “the core of an EIR,” requiring a lead agency to
select a reasonable range of alternatives for evaluation. Citizens of Goleta Valley v. Board of
Supervisors (1990) 52 Cal.3d 553, 564, 566; CEQA Guidelines § 15126.6(a). While alternatives
must implement the most basic project objectives, they need not implement all of them. See Mira
Mar Mobile Community v. City of Oceanside (2004) 119 Cal.App.4th 477; see also California Native
Plant Soc’y v. City of Santa Cruz (2009) 177 Cal.App.4th 957, 991. A project sponsor may not
artificial limit its ability to implement a reasonable alternative to the project by prior contractual
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commitments, like a DDA. See Kings County Farm Bureau v. City of Hanford (1990) 221
Cal.App.3d 692, 736.

Here, as discussed above, the Project narrowly defines the Project objective to Tech Museum
expansion. First, this narrow definition artificially limits the Project to only this specific site and
therefore improperly eliminates off-site alternatives. See SEIR, p.48.

Response E11: The Tech Museum expansion objective is only one of seven project
objectives listed on pages 15 and 46 of the Draft SEIR. As stated in Response E9, above,
expansion of the existing Tech Museum facilities is a critical component of the project and,
therefore, a key objective, and not one included simply to show a public benefit. A
discussion of the consideration of alternative sites is provided on Page 48 of the Draft SEIR.
The limitations on an alternative site are not solely based on the expansion of the Tech
Museum which, it is noted, could be completed as a separate project were the proposed
project to move to another location. The restrictions on other downtown development sites is
discussed in the Draft SEIR.

Comment E12: Second, beyond the mandatory no project alternative, the SEIR considers only a
single design alternative (that reduces the Project height) at the sole expense of residential
development and sacrificing not a single SF of office, retail, or Museum expansion. Pursuant to
CEQA Guidelines 8 15126.6(c), a design alternative that reduces office space and includes greater
residential units — especially affordable units — would reduce significant shade impacts; secure a
more diverse array of community benefits while meeting core Project objectives, and be feasible as
an alternative that is more consistent with applicable zoning and affordable housing laws. Therefore,
the SEIR’s failure to analyze other design alternatives with an equitable balance of uses is artificially
limiting and without merit. See SEIR, p. 50.

The City must recirculate the SEIR to include a reasonable range of alternatives that includes a
Project that includes affordable units and does not reduce building height at the sole expense to
residential [sic] component of the Project.

Response E12: The commenter is incorrect in stating that “the SEIR considers only a single
design alternative (that reduces the Project height) at the sole expense of residential
development....” Page 49 of the Draft SEIR states:

“Alternatively, the office or hotel component could be reduced to allow for more
residential units, but because of the multiple land uses proposed, the total number of
programming options is substantial and it is beyond the scope of this EIR to speculate
on every possible development scenario. For purposes of reduction in shading on the
park, any mix of uses (hotel, office, residential, retail) that is accomplished within ten
stories would be possible under the Design Alternative.”

As for affordable housing, given the project will comply with the affordable housing policies
and ordinances (refer to Response E5). The purpose of the alternative is to reduce or avoid
the significant and unavoidable shade and shadow impact caused by the project. As
discussed on page 49 of the Draft SEIR, the programming of the building mix of uses is not
pertinent to an analysis of the shade and shadow impacts of the project.
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Comment E13: 6. Deferred Mitigation on Historic Resources and Tree Impacts

CEQA disallows deferring the formulation of mitigation measures to post-approval studies. CBE v.
Richmond, 184 Cal. App. 4th at 92, CEQA Guidelines § 15126.4(a)(1)(B); Sundstrom v. County of
Mendocino (1988) 202 Cal.App.3d 296, 308-309. An agency may only defer the formulation of
mitigation measures when it possesses “‘meaningful information’ reasonably justifying an
expectation of compliance.” Sundstrom at 308; see also Sacramento Old City Ass 'n v. City Council
of Sacramento (1991) 229 Cal.App.3d 1011, 1028-29 (mitigation measures may be deferred only
“for kinds of impacts for which mitigation is known to be feasible”). A lead agency is precluded
from making the required CEQA findings unless the record shows that all uncertainties regarding the
mitigation of impacts have been resolved; an agency may not rely on mitigation measures of
uncertain efficacy or feasibility. Kings County Farm Bureau v. Hanford (1990) 221 Cal.App.3d 692,
727 (finding groundwater purchase agreement inadequate mitigation because there was no evidence
that replacement water was available). This approach helps “insure the integrity of the process of
decisionmaking by precluding stubborn problems or serious criticism from being swept under the
rug.” Concerned Citizens of Costa Mesa, Inc. v. 32nd Dist. Agricultural Ass’n (1986) 42 Cal.3d 929,
935.

a. Historic Resources Analysis is Faulty

Under Pub. Res. Code § 15064.5(b), a project would have a significant effect on a historic resource if
it would “cause a substantial adverse change in the significance” of that resource. Specifically,
“substantial adverse change in the significance of an historical resource means physical demolition,
destruction, relocation, or alteration of the resource or its immediate surroundings such that the
significance of an historical resource would be materially impaired.”

Here, the Project is located adjacent to the historic Civic Auditorium and McCabe Hall. As indicated
in the rendering included in the SEIR images, the 24-story tower will dwarf these resources (see
Figure 2.3-2 and 2.3-4, SEIR, pp. 10, 12) and cause new shadow impacts on these structures in the
late afternoons during the spring and summer months (compare Figure 3.1-1 with Figure 3.1-2,
SEIR, pp. 27-28). These shadow impacts can materially impair the significance of these resources
and are not discussed in the SEIR or Historic Evaluation contained in Appendix C (“Evaluation”).

Response E13: Impacts of shading on historic structures are related primarily to changes in
the natural light within the interior of a structure (i.e., light from original windows) and
shading of outdoor spaces which were not historically shaded. As shown on Figure 3.1-2 in
the Draft SEIR, the proposed tower would shade a small portion of the Civic Auditorium and
McCabe Hall in the summer afternoon hours and the very small portion of the northwest
corner of the Civic Auditorium in the winter afternoon hours. It should be noted that these
buildings are already shaded at various times of the year by the nearby structures, including
the adjacent hotel and the Convention Center. Nevertheless, the areas shaded by the project
do not have windows and are basically the “back of house” of these buildings, meaning the
loading docks and staging areas. These areas are not significant public spaces and the minor
shading that would occur would not impact the historic significance of these structures.

The commenter’s reference to deferred mitigation is in regards to tree impacts as noted
below. Please refer to Response E17.
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Comment E14: Additionally, the Evaluation prematurely concludes that compliance with the City’s
General Plan and Historic Design Guidelines (“Design Guidelines”) would adequately mitigate
potential impacts to these adjacent properties. Id. at 6. First, the study fails to consider two of the
eight contextual elements intended to be considered when involving new development next to
historical properties. 1d. at 32.

Response E14: As discussed on page 61 of the Draft SEIR, the 2004 Draft San José
Downtown Historic Design Guidelines (Guidelines) provide criteria for addressing new
construction adjacent to historic landmarks. The Guidelines identify eight contextual
elements for new construction adjacent to historic resources. These elements are: lot
patterns; massing; facades; corner elements; rear facades; entries; exterior materials, and
vehicular and pedestrian access. The analysis (which is based on the analysis provided in
Appendix C of the Draft SEIR, pages 34 — 37) discusses the proposed building design
relative to all eight contextual elements identified in the City’s design guidelines. Because
the commenter did not specify which two of the eight contextual elements they believe were
not discussed, no further response is possible.

Comment E15: Second, the Project’s full mass abuts the auditorium (see Figure 2.3-5, SEIR, p. 13),
which refutes the Evaluation’s claim to the contrary, and directly conflicts with Design Guidelines
regarding massing. See Evaluation, p. 35.

Response E15: The historic assessment was prepared by a qualified historian under the
direction of City staff. As discussed on page 35 of Appendix C of the Draft SEIR, the
historian found that the massing of the proposed building is visually balanced with the civic
center complex and the remainder of the building masses on the block. The historic building
is a relatively large horizontal mass. The building, being narrow and broad, has a similar
massing, vertically expressed. The proposed new building includes a four-story pedestal that
mediates between the upright proposed massing and the surrounding historic and nonhistoric
civic building massing. The massing steps down as this guideline recommends. The building
mass does not dwarf the immediately adjacent historic building, and is separated adequately
by the size of the block and the distance between the tower form and the main entrance
facade of the Civic Auditorium and McCabe Hall on San Carlos Street. The proposed
building is compatible with the historic massing guideline. The City’s Historic Preservation
Officer concurred with the findings of this historic report, which constitutes substantial
evidence to support the Draft SEIR’s findings. The commenter has provided no evidence to
support the opinion that the project “directly conflicts with Design Guidelines regarding
massing”.

Comment E16: Third, the Evaluation acknowledges that demolition of Parkside Hall “will remove
any remaining link to understanding [Mayor Janet Gray Hayes]’s importance to the evolution of
Downtown San Jose ... [and] recommended that additional actions be taken ... to convey this
important contribution.” Id. at 8. However, “no physical action has been undertaken at present to
mitigate this fading legacy” (id. at 40), nor is any specific action proposed in the Evaluation, the
SEIR, or the Applicant in the Project as proposed.

Response E16: By paraphrasing the analysis in Appendix C of the Draft SEIR, the
commenter has misrepresented the content of the analysis. Under Other Recommendations,

Museum Place Mixed-Use Project 26 First Amendment to the Draft SEIR
City of San José June 2017



on page 3940, the historic report states that subsequent to the death of former Mayor Janet
Gray Hayes, the City Council renamed the Circle of Palms Plaza to the Janet Gray Hayes
Circle of Palms Plaza in December 2014 at the recommendation of the Arts Commission
under Council Policy 7-5. The Arts Commission also suggested a plaque that could educate
the public and visitors to the site about the late Mayor Hayes. To date, no memorialization to
her legacy has been installed at the plaza. The steps to the San Jose Art Museum do,
however, contain an inscription dedicating the portico above it to Janet Gray and Kenneth
Hayes.

The analysis further states that while the building itself has lost its ability to convey
significance and association with Janet Grey Hayes, demolition of the structure would
remove any remaining link. Nevertheless, the historic report recommended that additional
actions be taken by the City directly related to the Convention Center, to convey Mayor
Hayes’s contribution since no physical action has yet taken place at the Janet Gray Hayes
Circle of Palms Plaza. This recommendation was not a mitigation measure because no
impact was identified.

Comment E17: b. Loss of Protected Trees Inadequately Identified and Mitigated

The Project intends to replace all 53 trees located on and adjacent to the site, including the 22
protected trees under the City’s Tree Ordinance. See SJMC 88 13.31.010 to 13.32.100. Although
the City’s General Plan Policy ER-5.1 and 5.2 seek to avoid activities that could impact native bird
nests, neither the SEIR nor the IS discusses whether the 53 trees contain any native birds nest which
could be impacted by the removal of all 53 trees. Additionally, the SEIR/IS fails to describe any
efforts made to maintain and preserve the protected trees, contrary to Policy MS-21.4 and 21.5 that
encourages preservation.

Similarly, no discussion is given to the current canopy and shade afforded by the existing trees.
Therefore, it cannot be assured that tree replacement will be truly one-for-one value, including
similar year-round aesthetic value or comparable shade relief during extreme heat events expected to
become more common for Californians in urban areas like San Jose.

Without more information, the removal of these 53 trees may cause a significant environmental
impact. It will have undoubted short to medium term aesthetic impacts, for a generation or more of
City residents. Also, protection of biological resources is a fundamental policy incorporated in
CEQA. Loss of urban tree cover is often considered a significant adverse biological impact,
including habitat for resident bird species and for migratory species both during migration and as
wintering habitat, which is never discussed in the SEIR or IS. It is also questionable whether the
one-to-one tree replacement complies with City policy.

The SEIR must be recirculated to account for this deferred mitigation.

Response E17: Policy MS-21.4 encourages the maintenance of mature trees, especially
natives, on public and private property as an integral part of the community forest. Policy
MS-21.5 is intended to preserve protected trees and other significant trees and states that
when tree preservation is not feasible, projects include appropriate tree replacement, both in
number and spread of canopy. As discussed on page 52 of Appendix A of the Draft SEIR,
trees removed from the project site would be replaced in accordance with the City’s tree
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replacement policy. The policy specifies the number and size of trees required to replace
removed trees based on the size and species of the trees to be removed. Most trees would not
be replaced at a one to one ratio. Consistent with the policy, the project would be required to
plant a total of 126 trees. The 126 trees would be sufficient to replace the habitat lost by
removal of the 53 trees on-site and enhance the urban forest.

The Draft SEIR discusses the existing urban environmental and biological habitats on and
adjacent to the project site. The span of the existing tree canopy in and of itself, does not
contribute to the preservation of any natural habitats. Furthermore, the shade of the existing
trees is not relevant to the habitat value of the project site. From an aesthetic standpoint, the
loss of trees could be perceived as a change in the visual character of the site. New trees and
other vegetation will be planted as part of the project. Therefore, the temporary loss of trees
is not significant and was disclosed in the Downtown Strategy 2000 FSEIR.

With regard to birds that may utilize the existing trees on-site, page 52 of Appendix A of the
Draft SEIR identifies specific mitigation to avoid impacts to birds consistent with California
Department of Fish and Wildlife (CDFW) methodology. The primary issue regarding birds
is the loss of nests or eggs during the breeding season. Surveying trees more than 30 days
prior to the start of construction could result in nest abandonment because there would be
sufficient time between the survey and the start of construction for birds to move in and
establish nests. This is not deferred mitigation, but is mitigation consistent with agency-
approved methodologies. With regard to the loss of habitat outside the breeding season, the
project site is located approximately 300 feet from Plaza de César Chavez and 0.20 mile from
the Guadalupe River. These heavily vegetated areas, combined with other mature trees in the
project area, would be sufficient to support the local and migrating bird species in the
absence of the trees on the project site.

Comment E18: 7. Incomplete Overriding Considerations

In addition to the abovementioned undisclosed land use, GHG, historic resource and biological
impacts, the SEIR admits the Project will have significant, unmitigated land use impacts in the form
of shadows cast on the Plaza de Cesar Chavez park. As a result, a statement of overriding
considerations will be required. Under CEQA, when an agency approves a project with significant
environmental impacts that will not be fully mitigated, it must adopt a “statement of overriding
considerations” finding that, because of the project’s overriding benefits, it is approving the project
despite its environmental harm. See CEQA Guidelines § 15043; Pub. Res. Code § 21081(B); Sierra
Club v. Contra Costa County (1992) 10 Cal.App.4th 1212, 1222. A statement of overriding
considerations expresses the “larger, more general reasons for approving the project, such as the need
to create new jobs, provide housing, generate taxes and the like.” Concerned Citizens of South
Central LA v. Los Angeles Unif. Sch. Dist. (1994) 24 Cal.App.4th 826, 847.

A statement of overriding considerations must be supported by substantial evidence in the record.
See CEQA Guidelines § 15093(b); see also Sierra Club v. Contra Costa Co. (1992) 10 Cal.App.4th
1212, 1223). As with all findings, the agency must present an explanation to supply the logical steps
between the ultimate finding and the facts in the record. Topanga Ass’n for a Scenic Community v.
County of Los Angeles (1974) 11 Cal.3d 506, 515.
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To the extent that overriding considerations are needed, key among the findings that the lead agency
City must make is that:
“Specific economic, legal, social, technological, or other considerations, including the
provision of employment opportunities for highly trained workers, make infeasible the
mitigation measures or alternatives identified in the environmental impact report. [and that
those] benefits of the project outweigh the significant effects on the environment.” Pub. Res.
Code § 21081(a)(3) and (b) (emphasis added).

Here, the SEIR makes an insufficient effort to determine whether new jobs created by the Project, in
either the construction phase or the operational phase, will be for “highly trained workers,” and what
the likely salary and wage ranges of these jobs will be. Information is completely lacking regarding
the DDA, whether any affordable units will be provided, or whether the public will have access to the
expanded portions of the Tech Museum. Without this information, the City lacks substantial
evidence to make any statement of overriding considerations.

The City should include defined requirements around job quality. Such a requirement will ensure
that the Project provides “employment opportunities for highly trained workers” in accordance with
the mandates of CEQA. Without such requirements, the Project may fail to provide high-quality job
opportunities. The City cannot find that the economic benefits of the Museum Project outweigh the
environmental costs if it does not know what the economic benefits will be.

Response E18: CEQA requires the decision-making agency to balance, as applicable, the
economic, legal, social, technological, or other benefits, including region-wide or statewide
environmental benefits, of a proposed project against its unavoidable risks when determining
whether to approve the project. For the proposed project, the San José City Council, as the
decision-making body must weigh the benefits of the proposed project against the
unavoidable adverse environmental effects in making its decision on whether to approve the
project based on the totality of the administrative record, which includes amongst other
things, the Draft EIR, staff report, public testimony, and other evidence submitted as part of
the administrative record. As described above, the Draft EIR, as an informational document,
adequately describes the proposed project in detail and the environmental impacts of the
proposed project to assist the City Council in making its decision. At this point in time, it is
purely speculative on whether the City Council will adopt a Statement of Overriding
Consideration and if they do, what would be the basis from the totality of the administrative
record to support such Statement of Overriding Consideration.

Comment E19: 8. Required Land Use Findings

The CEQA, land use and other concerns addressed in this letter must be adequately addressed in
order to make the required City of San Jose Zoning Code findings. The entitlements are
discretionary, not by right.

Absent compliance with the issues addressed herein, Insight’s requested discretionary entitlements
should be rejected by the City and the required discretionary findings not made. See, eg, SIMC §
10.10.630 (site development permit shall be granted only if “consistent with and will further the
policies of the general plan and applicable specific plans and area development policies ... [;]
conforms with the zoning code and all other provisions of the San José Municipal Code applicable to
the project ... [;] consistent with applicable city council policies, or counterbalancing considerations
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justify the inconsistency); SIMC § 18.02.230 (the city council shall not approve a development
agreement unless “proposed development is consistent with the general plan and all applicable
specific or area plans; ... meet important economic, social, environmental or planning goals of the
city;” or is a development going “beyond that required by existing city zoning code ... [and] located
on a legal parcel of at least five acres; ... [e]ven if all of the findings set forth ... can be made, the
city council, in its sole discretion, may deny the development agreement on the grounds that in its
opinion the proposed agreement is not in the best interest of the public.”); SIMC § 13. 32.100 (a tree
removal permit shall not be granted if doing so would significantly frustrate the purpose of the law,
such as reducing urban temperatures, or where applicants of an improvement fails to show that the
location of the tree unreasonably restricts the development; and SIMC § 20.100.630 (A)(6) (site
development permit shall not be granted if “the environmental impacts of the project, including but
not limited to noise, vibration, dust, drainage, erosion, storm water runoff, and odor which, even if
insignificant for purposes of the California Environmental Quality Act (CEQA), will not have an
unacceptable negative affect on adjacent property or properties.”)

As discussed above, these findings cannot be made for the Project as proposed.

Response E19: The general comment partially recites various findings required under San
José Municipal Code but does not provide any specific details related to how the Draft EIR is
inadequate. Therefore, no specific response is required.

Comment E20: 9. SEIR Recirculation is Required

CEQA requires a lead agency to recirculate an EIR when significant new information is added to the
EIR following public review but before certification. See Pub. Res. Code § 21092.1. The CEQA
Guidelines clarify that new information is significant if “the EIR is changed in a way that deprives
the public of a meaningful opportunity to comment upon a substantial adverse environmental effect
of the project” including, for example, “a disclosure showing that ... [a] new significant
environmental impact would result from the project.” CEQA Guidelines § 15088.5.

This recirculation principle applies here with regard to the abovementioned unstudied and mitigated
Project impacts, SEIR omissions, and Project land use inconsistencies.

Response E20: Please see Responses E2 — E19. No new information has been disclosed in
these comments which would require recirculation of the Draft SEIR.

Comment E21: V. Conclusion

Local 19 appreciates the opportunity to provide these comments concerning the Project. For the
abovementioned reasons, Commentor urges the City to ensure compliance with CEQA. Commentor
herein raises specific concerns about the Project SEIR with respect to land use inconsistency, reliance
on outdated Program EIRs, improper Project description and piecemealing, failure to analyze a
reasonable range of alternatives, deferred mitigation of historic resources and loss of protected trees,
faulty overriding considerations and the need for SEIR recirculation.

Rising inequality threatens San Jose’s prosperity. There is a serious affordable housing shortage in
the region. Local 19 works to stem this rising tide of inequality, and to make our region a place of
opportunity for all — a place where its members can work and afford to live. Yet, the Project as
proposed may do nothing to remedy this affordable housing need. The City must ensure community
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benefits include more equitable components, like an affordable housing component. Local 19 is
extremely concerned about this lack of affordable housing, and whether the Project satisfies the
City’s General Plan Goals and Policies and City Code. The City has the power and authority to
disapprove the Project or to ensure that it actually benefits our City. Please use it.

Commentor respectfully reserves the right to supplement these comments at hearings and
proceedings for this Project. See Cmtys. for a Better Env'’t v. City of Richmond (2010) 184
Cal.App.4th 70, 86 (EIR invalidated based on comments submitted after Final EIR completed);
Galante Vineyards, 60 Cal.App.4th 1109, 1120 (CEQA litigation not limited only to claims made
during EIR comment period).

Finally, this Office is requesting, on behalf of Local 19, all notices of CEQA actions and any
approvals, Project CEQA determinations, or public hearings to be held on the Project under any
provision of Title 7 of the California Government Code, as well as the City Municipal Code. This
request is filed pursuant to Pub. Res. Code 88 21092.2 and 21167(f), and Government Code § 65092,
that require local agencies to mail such notices to any person who has filed a written request for
them. Please send notice by electronic and regular mail to: Gideon Kracov, Esq., 801 S. Grand
Avenue, 11th Fl., Los Angeles, CA 90017, gk@gideonlaw.net.

Response E21: The commenter’s alleged Draft SEIR deficiencies have been addressed as
discussed in Responses E1 — E20. The City will include the commenter on all future notices
related to this project as requested.
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F. RESPONSE TO COMMENTS FROM SANTA CLARA VALLEY AUDUBON
SOCIETY, March 31, 2017:

Comment F1: The Santa Clara Valley Audubon Society (SCVAS) appreciates the opportunity to
submit the following comments on the Draft Supplemental Environmental Impact Report (SEIR) for
the proposed Museum Place project (Project) in the City of San Jose. SCVAS was founded in 1926
and is one of the largest Audubon chapters in California with over 3,000 members in Santa Clara
County. Our members share a passion for the protection of birds and their habitats, and are especially
concerned with the increasing risks to resident and migratory birds in our region.

We are concerned with the Project for the following reasons:
1. The potential for birds to collide with glass facades of the building

Recent studies estimate that between 365 and 988 million birds are killed annually from colliding
with glass windows and facades in the United States, leading to local, regional, and national declines
in bird populations. The SEIR prepared for the Project does not provide discussion, evaluation, or
mitigation of potential bird collision.

As demonstrated by architectural renderings (see Figures 2.3-2, 2.3-3, 2.3-4, and 2.3-5, SEIR), the
proposed Project incorporates a large amount of glass material into the design of the building and
vegetated balconies surrounded by transparent glass railings (“steel guardrails with front-mounted
clear glass panels”). These types of designs (see through, free-standing walls) are extremely
hazardous to birds. While most of the bird species observed in the vicinity of the project are
common urban landscape birds, some are not as common. A colony of Acorn Woodpeckers has been
breeding in Plaza de Cesar Chavez Park for many years. Flocks of Cedar Waxwings (Figure 1) have
been observed in the park, as well as Cooper’s Hawks. These species are highly susceptible to bird
collision; 75% of the reports of bird strikes received at SCVAS are of Cooper’s Hawks that collide
with glass surfaces as they chase their avian prey, and of Cedar Waxwing flocks that fly into
windows.

Figure 1: Cedar Waxwing
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The City of San Francisco requires Bird-Friendly Building design for any new construction within
300-ft of a park or other “Urban Bird Refuge” of 2 acres or larger (Figure 2). Plaza de Cesar Chavez
Park, at 2.3 acres (and a known breeding site for Acorn Woodpeckers), should be considered an
“Urban Bird Refuge”.

Figure 2: Urban Bird Refuge.
Source: San Francisco Bird Friendly Design

The Final SEIR should discuss and mitigate the hazards of bird collision for Cedar Waxwings,
Cooper’s Hawks, and Acorn Woodpeckers.

Mitigation measures may include a reduction in the amount of glass material used in the buildings
design, avoidance of materials that reflect the sky and surrounding vegetation, and incorporation of
visual cues to alert birds of the structure. See-through, freestanding glass walls and transparent glass
railing should be avoided. Additional mitigations may be achieved by following San Jose’s Bird-
Friendly Building design guidelines (see attached).

Response F1: While bird strikes are a known issue in areas of Santa Clara County, the
project site is located in a dense urban area. The eastern edge of the project site is located
approximately 300 feet from Plaza de César Chavez, as measured from the Market Street
curb face, or 305 feet from the eastern edge of the Market Street sidewalk. The site is also
located approximately 0.20 mile east of the Guadalupe River. The project site is separated
from both of these habitat areas by multiple buildings exceeding 60 feet in height. The
project site is also surrounded by tall buildings to the north and south.

The greatest risk of avian collisions with buildings occurs in the area within 60 feet of the
ground.® The proposed structure would have glass panes with varying colors, metal edging,
metal grating, and substantial variation in the articulation of the facades. The building would
also have vertical and horizontal elements that break up the glazing. Furthermore, the open
space terraces on the eastern side of the building are either lower than the dome and other
architectural features of the adjacent Tech Museum and National Civic buildings or more

3 This data was obtained from a biological report completed by H.T. Harvey & Associates for the Oracle Design-
Tech High School project which proposed a two-story school comprised primarily of glass panels adjacent to the
Bay Trail on Belmont Slough in Redwood City, Ca. Reference: H.T. Harvey and Associates, Oracle Design Tech
Charter School Civic Improvements Biological Resources Report. October 2015. The findings of the H.T. Harvey
analysis are supported by the City of San Francisco Planning Department’s Standards for Bird-Safe Buildings
(adopted July 14, 2011) which identifies the bird building collision zone as the area within 60 feet of the ground.
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than 60 feet from the ground level. All these elements combined would reduce the likelihood
of bird strikes on the building. Therefore, there is no need for additional mitigation beyond
the design elements already present in the project.

Comment F2: 2. Impact to a breeding colony of Acorn Woodpeckers
Plaza de Cesar Chavez Park is a well-known home to a breeding family of Acorn Woodpeckers
(Figures 3, 4).

O Parksice Hal
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Figure 3: snapshot from eBird Hotspot database, shows the park as a hotspot for this species
Figure 4: Acorn Woodpecker

In California, Acorn Woodpeckers breed from April to June. An Acorn Woodpecker group may
consist of 1-7 male breeders that compete to mate with 1-3 females. Woodpeckers excavate their
nests in a snag or large tree, which may also be a granary tree. Granary trees are riddled with holes
that have been drilled by woodpeckers and are used to store acorns in. \WWoodpeckers may reuse the
same nest for many years. Females typically lay 5 eggs that are incubated for 11 days. Both male
and females incubate the eggs and tend to their young. Non-breeding helpers (young from previous
years) often help with incubation and other parental duties. The young leave the nest and take their
first flight at approximately 30-32 days after hatching and return to the nest to be fed for several
weeks.

In addition to the potential of striking glass facades, shading and associated changes in vegetation
could directly or indirectly cause the eviction of the Acorn Woodpecker colony from Plaza de
Cesar Chavez park.

Mitigation Measures LU-1.1 proposes a contribution to the Parks and Community Facilities
Development Capital Improvement Program to “replace vegetated areas affected by the shade with
less sensitive and more permanent material”.

This mitigation measure in and of itself will have significant and unavoidable impacts to trees and
habitat for the avian species of Plaza de Cesar Chavez park as well as the aesthetics of the park.
Given that mitigation cannot reduce the Land Use and Cumulative impacts to less than significant
level, we suggest that this mitigation be dropped and replaced with sincere efforts to save the park
trees and habitat value. Specifically, the palm trees must be preserved considering Acorn
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Woodpeckers are known to nest in these trees. Additionally, building design could be modified to
allow sunlight into the park to preserve the trees.

To compensate for the potential loss of granary sites in Plaza de Cesar Chavez park, the SEIR should
include a mitigation measure to provide funding for the installation of artificial granary structures
that may be used by Acorn Woodpeckers to store acorns.

Response F2: The project casts a shadow over Plaza de César Chavez only in late afternoon
in the winter months as shown in Figure 3.1-2 of the SEIR. The shadow from the project
falls across the central portion of the park, an area that is landscaped with grass and
ornamental shrubs as well as hardscape paths. Mitigation Measure LU-1.1 is intended in part
to replace the grass and shrubs with vegetation and landscaping more suited to the proposed
new conditions.

The bulk of the trees are concentrated in the northern and southern portions of the park. The
shadow from the project falls across the central portion of the park, an area with the least
amount of trees. These trees are mature and the shadow cast by the project would be for a
short length of time in the late afternoon during a small portion of the year when trees are
typically in their dormant period. Therefore, it is not anticipated for the trees on site to be
adversely affected by the shadow cast by the project. The trees will continue to be used for
nesting and roosting by birds, and as granary trees by the Acorn Woodpeckers or other
species.

In addition, the project does not propose any work within the boundaries of Plaza de César
Chavez, and the acorn woodpecker is not listed as a threatened or endangered species by the
California Department of Fish and Game or U.S. Fish and Wildlife Service. As part of City’s
process and procedure for public projects, if future improvements are proposed on City’s
facilities (such as the Plaza de Cesar Chavez park), a separate environmental review would
be required at the time the specific project is proposed.

Based on the above, the shading and associated change in vegetation does not anticipate
adverse effect on the eviction of the acorn woodpecker colony from Plaza de César Chavez
and is not a species of concern under CEQA No additional mitigation measures are required.

Comment F3: The Downtown Strategy 2000 EIR proposes surveys for breeding birds 30 days prior
to grading, within 100-ft of construction activities. The 30-day window is too wide to protect the
Acorn Woodpeckers considering the entire nesting period is 2 months, with an 11-14 day incubation
period. The birds are habituated to urban life, but since the Acorn Woodpeckers are sure to return to
breed in the park, a biologist must be onsite to monitor their behavior and protect them from
disturbance.

Response F3: The mitigation specified in the Downtown Strategy 2000 EIR and the Draft

SEIR for the proposed project is based on the requirements of the California Department of
Fish and Wildlife (CDFW). Per the mitigation measures on page 51 of Appendix A of the

Draft SEIR, from February 1 through April 30, pre-construction surveys will be completed
no more than 14 days prior to initiation of construction activities. From May 1 through
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August 31, the surveys would be no more than 30 days prior. This would be sufficient to
cover breeding activities occurring between April and June.

It should be noted that the project specific mitigation in the Draft SEIR does not dictate a
100-foot distance for the pre-construction surveys. The scope of the survey would be at the
discretion of the ornithologist, consistent with CDFW requirements. In addition, the typical
buffer established around active nests is 250 feet. As the westernmost edge of the park is
300 feet from the project site and buffered by existing buildings, it is unlikely that
construction activities on-site would impact nesting woodpeckers, particularly repeating
breeding pairs who are acclimated to the noise and urban environment in and around the
park, which includes traffic and aircraft flyovers, and summer activities such as concerts and
other public events.
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SECTION 4.0 REVISIONS TO THE TEXT OF THE DRAFT SEIR

The following section contains revisions/additions to the text of the Supplemental Draft
Environmental Impact Report, Museum Place Mixed Use Project, dated February 2017. Revised or

new language is underlined. All deletions are shown with-a-Hne-through-the-text:

4.1 REVISIONS TO DRAFT SEIR

Page v: Summary. The first paragraph has been REVISED as follows:

The project proposes construction of a mixed-use tower (24 stories) with up to 306
dwelling units, 184 hotel rooms, 209;395 214,000 square feet of office space, 13,402
square feet of retail, and a 60,475 square foot expansion for additional spaces for the
adjacent Tech Museum of Innovation (Tech Museum). The following is a summary
of the significant impacts and mitigation measures addressed within this EIR. The
project description and full discussion of impacts and mitigation measures can be
found in of this EIR.

Page v: Summary, Mitigation measure MM LU-1.1 has been REVISED as follows:
MM LU-1.1: The project applicant shall contribute $100,000 to the Parks and
Community Facilities Development Capital Improvement Program (Program) to
develop and implement an Improvement plan to:

1. Provide an enhanced lighting system for the shaded area of the park, and
2. Replace vegetated areas affected by the shade with less sensitive and more
permanent material.

This fee shall be a one-time amount and shall be paid prior to issuance of any
building permits.

approval—Fhe-improvement-Plan-shalHnelude, butit-net The City will develop and
implement the Improvement Plan. Development and implementation of the
Improvement Plan will include, but will not be limited to, the following:

e Design and construction drawings
e Lighting study

e Lighting fixtures

e Energy consumption

e Replacement of turf and sod
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Page 5:

Page 14:

Page 20

Page 30:

Section 2.1, Project Location. The paragraph has been REVISED as follows:

The 2:35-2.47-acre project site is comprised of one parcel located on Park Avenue
between South Market Street and South Almaden Boulevard in downtown San José
(see Figures 2.1-1, 2.1-2, and 2.1-3).

Section 3.3.2, Office and Retail. The paragraph has been REVISED as follows:

The project proposes to develop approximately 269,395 214,000 square feet of office
space on floors two through five. In addition, the common area and terrace area
would have a combined total of 30,334 square feet. The project proposes up to
13,402 square feet of retail space on the ground level, along the western building
facade, adjacent to the pedestrian paseo. The retail space(s) would have access
directly from the adjoining paseo. The office would have its own ground level
entrance lobby, with access from the pedestrian paseo, but would have dedicated
elevators and stairwells to the office floors.

Section 3.1.1.2, Existing Conditions, Existing Land Uses on the Project Site. The
first paragraph has been REVISED as follows:

The 2:35-2.47-acre project site is comprised of a single parcel (APN 259-42-023)
located on Park Avenue between South Market Street and South Almaden Boulevard
in downtown San José. The site has one street frontage, Park Avenue, to the north.
The site is currently developed with a one-story public exhibit building. The project
site does not have any designated parking on-site. There is a driveway adjacent to the
western boundary of the project site with removable bollards which provides access
to the pedestrian mall adjacent to the exhibit building. The driveway does not
provide public automobile access through the site. A second driveway is located near
the eastern boundary of the site that provides access to a loading area.

Section 3.1.3, Mitigation and Avoidance Measures. Mitigation measure MM LU-1.1
has been REVISED as follows:

MM LU-1.1: The project applicant shall contribute $100,000 to the Parks and
Community Facilities Development Capital Improvement Program (Program) to
develop and implement an Improvement plan to:

1. Provide an enhanced lighting system for the shaded area of the park, and
2. Replace vegetated areas affected by the shade with less sensitive and more
permanent material.

This fee shall be a one-time amount and shall be paid prior to issuance of any
building permits.

approval—The-improvementPlan-shalHnelude, buti-not The Ci
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implement the Improvement Plan. Development and implementation of the
Improvement Plan will include, but will not be limited to, the following:

e Design and construction drawings
e Lighting study

e Lighting fixtures

e Energy consumption

e Replacement of turf and sod

Page 49: Table 8.0-1, Comparison of Project and Design Alternative. The table has been
REVISED as follows:
Table 8.0-1: Comparison of Project and Design Alternative
Use Proposed Project Design Alternative
Residential 307 units 117 units
302,310 square feet 116,158 square feet
. 209,395 214,000 209,395 214,000
Office
square feet square feet
Hotel 184 rooms 184 rooms
Retail (including Museum retail) | 19,002 square feet 19,002 square feet
Museum Expansion 60,475 square feet 60,475 square feet

4.2

Page 4:

Page 9:

REVISIONS TO APPENDIX A - INITIAL STUDY

Section 2.2, Project Location. The first paragraph has been REVSIED as follows:

The 2:35-2.47-acre project site is comprised of one parcel located on Park Avenue
between South Market Street and South Almaden Boulevard in downtown San José.
The project site is shown on the following figures:

Section 3.1, Background Information. The first paragraph has been REVSIED as
follows:

The approximate 2:35-2.47-acre project site is comprised of a single parcel (APN
259-42-023) located on Park Avenue between South Market Street and South
Almaden Boulevard in downtown San José. Currently, most of the site is occupied
by a stand-alone facility (Parkside Hall) and the adjacent Tech Museum of Innovation
(The Tech Museum or The Tech). The project site (the entire parcel) is currently
designated Public/Quasi-Public under the City of San José’s adopted General Plan
and is located in the DC — Downtown Commercial zoning district.
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Page 15: Section 3.3.2, Office and Retail. The paragraph has been REVISED as follows:

The project proposes to develop approximately 269,395 214,000 square feet of office
space on floors two through five. In addition, the common area and terrace area
would have a combined total of 30,334 square feet. The project proposes up to
13,402 square feet of retail space on the ground level, along the western building
facade, adjacent to the pedestrian paseo. The retail space(s) would have access
directly from the adjoining paseo. The office would have its own ground level
entrance lobby, with access from the pedestrian paseo, but would have dedicated
elevators and stairwells to the office floors.

Page 103: Section 4.10.1, Setting. The first paragraph has been REVSIED as follows:

The 2:35-2.47-acre project site is comprised of a single parcel located on Park
Avenue between South Market Street and South Almaden Boulevard in downtown
San José. The site is currently developed with a one-story public exhibit building.

Page 144: Table 4.16-2. Project Trip Generation Estimates. The following footnote has been
ADDED to Table 4.16-2:

Footnote: The traffic operations assessment (TOA) was based on 209,779 square feet
of office space. After completion of the analysis, the office square footage was
increased to 214,000 square feet. Based on Table 2 of the TOA, the proposed office
use would have a daily trip rate of 11.0 trips per 1,000 square feet, a housing and
employment internalization reduction of 3.0 percent, and a 6.0 percent reduction for
proximity to transit. An increase of 4,221 square feet would result in an additional 44
daily trips. Of the additional 44 daily trips, six would occur in the AM Peak Hour
and six would occur in the PM Peak Hour. The additional Peak Hour trips are
minimal and would not change the conclusions of the TOA. Furthermore, the
additional office square footage is within the planned development capacity of the
Downtown Plan.
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SECTION 5.0 COPIES OF COMMENT LETTERS RECEIVED ON THE DRAFT
SEIR
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City of San Jose
200 E. Santa Clara Street, Tower 3
San Jose, CA 95113

Subject: Museum Place Mixed Use Project (File No. HI 6-024)
SCH#: 2016112058

Dear Reema Mahamood:

The State Clearinghouse submitted the above named Draft EIR to selected state agencies for review. The
review period closed on March 30, 2017, and no state agencies submitted comments by that-date. This
letter acknowledges that you have complied with the State Clearinghouse review requirements for draft
environmental documents, pursuant to the California Environmental Quality Act.

Please call the State Clearinghouse at (916) 445-0613 if you have any questions regarding the
environmental review process. If you have a question about the above-named project, please refer to the
ten-digit State Clearinghouse number when contacting this office.

Sincerely,

%‘a .474%«

cott Morgan
Director, State Clearinghouse

1400 TENTH STREET P.0.BOX 3044 SACRAMENTO, CALIFORNIA 95812-3044
TEL (916) 445-0613 FAX (916) 325-3018 www.0pr.ca.gov



Document Details Report
State Clearinghouse Data Base

SCH# .2016112058
Project Title Museum Place Mixed Use Project (File No. H16-024)
Lead Agency San Jose, City of
Type EIR Draft EIR
Description  Site Development Permit to allow the demolition of Parkside Hall to construct a 24-story, mixed-use

high rise with up to 306 residential units, 187 hotel rooms, 209,395 sq. ft. of ofiice use, 13,402 sq. ft. of
retail space, and 60,000 sg. ft. of additional museum space and a Tentative Map Permit to reconfigure
25 parcels into three lots for a mixed use building, all on a 2.33 gross acre site (File Nos. H16-024 and
T16-024).

l.ead Agency Contact

Name
Agency
Phone
email
Address
City

Reema Mahamood
City of San Jose

408-535-6872 Fax
200 E. Santa Clara Street, Tower 3
San Jose State CA  Zip 95113

Project Location

County

City

Region
Lat/Long
Cross Streets
Parcel No.
Township

Santa Clara
San Jose

37°19' 52" N /121° 53' 298" W

Park Ave. and S. Market Street

259-42-023

Base

Range Section

Proximity to:

Highways
Airports

Railways:

Waterways
Schools
Land Use

SR-87, 1-280

SJC Mineta Int'l

Caltrain, VTA light rail

Guadalupe River

Horace Mann ES

Zoning: DC Downtown Primary Commercial General Plan; Public/Quasi-Public

Project Issues

Air Quality; Archaeologic-Historic; Biological Resources; Drainage/Absorption; Geologic/Seismic;
Noise; Population/Housing Balance; Public Services; Recreation/Parks; Schools/Universities; Sewer
Capacity; Soil Erosion/Compaction/Grading; Toxic/Hazardous; Traffic/Circulation; Vegetation; Water
Quality; Water Supply; Landuse; Cumulative Effects; Aesthefic/Visual

Reviewing
Agencies

Resources Agency; Department of Fish and Wildlife, Region 3; Department of Parks and Recreation;
San Francisco Bay Conservation and Development Commission; Department of Water Resources;
Office of Emergency Services, California; Resources, Recycling and Recovery; Caltrans, Division of
Aeronautics; California Highway Patrol; Caltrans, District 4; Regional Water Quality Control Board,
Region 2; Native American Heritage Commission; Public Utilities Commission; State Lands
Commission

Date Received

02/14/2017 Start of Review 02/14/2017 End of Review 03/30/2017

‘Nnta: Rlanke in Aata firnlde reciilt from ineiifficieant infarmation nrovider by lead anancy
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March 31, 2017

City of San Jose

Department of Planning and Building
200 East Santa Clara Street

San Jose, CA 95113

Attention: Reema Mahamood
Subject: City File No. H16-024 / Museum Place Mixed Use
Dear Ms. Mahamood:

Santa Clara Valley Transportation Authority (VTA) staff have reviewed the Supplemental Draft
EIR for 306 residential units, 183 hotel rooms, 209,395 square feet of office use, 14,116 square
feet of retail, and 60,475 square feet of additional museum space at 180 Park Avenue. We have
the following comments.

Land Use

VTA strongly supports the proposed land use intensification of this site, strategically located in
Downtown San Jose, within short walking distance of VTA Light Rail Transit and Local Bus
lines 55, 63, 64, 65, 81, 86, Express Bus line 181, and the Downtown Area Shuttle (DASH) Bus
Rapid Transit. The Diridon Station is also within approximately %2-mile of the site, and is served
by Caltrain, Altamont Corridor Express (ACE), Capitol Corridor, and VTA Light Rail Transit
(LRT), as well as the future BART extension to Silicon Valley and California High Speed Rail
services. Additionally, by increasing residential, hotel, office, and cultural uses within close
proximity to the numerous shops, restaurants, services and work sites in Downtown San Jose, the
project will increase opportunities for daily tasks to be accomplished by walking and biking,
thereby incrementally reducing automobile trips and greenhouse gas emissions.

Downtown San Jose is identified as a Regional Core in VTA’s Community Design &
Transportation (CDT) Program Cores, Corridors and Station Areas framework, which shows
VTA and local jurisdiction priorities for supporting concentrated development in the County.
The CDT Program was developed through an extensive community outreach strategy in
partnership with VT A Member Agencies, and was endorsed by all 15 Santa Clara County cities
and the County.

Pedestrian Accommodations — Project Frontage

The Site Plan contained in the Draft SEIR/Traffic Operations Analysis contains minimal details
regarding project frontage’s pedestrian accommodations. However, VTA notes that the previous
draft site plan (“Architectural Site Plan” by Steinberg Architects, revised date 9/6/16) provided

3331 North First Street Administration 408-321-5555 B L L o
San Jose, CA 95134-1927 Customer Service 408-321-2300 Solutions that move you
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by City staff during our review of the NOP reflected a project frontage consisting of a 15-foot
wide sidewalk buffered along the roadside with street trees; the other half consisted of a buffered
drop-off area and curb cut providing auto access to the parking garage. VTA supports such
conditions, and recommends that they be provided as Conditions of Approval. Resources on
pedestrian quality of service, such as the Highway Capacity Manual 2010 Pedestrian Level of
Service methodology, indicate that a buffer strip with street trees placed between pedestrians and
automobiles improves pedestrian perceptions of comfort and safety on a roadway.

VTA encourages the City to work with the project applicant to reduce potential safety conflicts
for pedestrians and bicyclists where the project driveway crosses the sidewalk by minimizing the
width of the project driveway/curb cut, reducing the speed of right turns, and providing other
safety features, such as high-visibility crosswalks, special pavement, or low bollards. Improved
pedestrian accommodations along the project frontage would encourage greater trips by walking,
and improve access to transit.

Pedestrian & Bicycle Accommodations —Midblock Crossing and Intersection Improvements
VTA commends the City and project applicant for proposing improvements to the Park
Avenue/Almaden Boulevard and Park Avenue/Market Street intersections, and an enhanced
midblock crossing of Park Avenue, as shown in Figure 9 Park Avenue Plan Line (TOA, p. 19).
The intersection improvements effectively eliminate free right-hand turns, and reduce crossing
distances for pedestrians, which will provide improved safety and comfort for pedestrians. VTA
notes that the bus stop on the east side of Almaden Boulevard at Park Avenue could be affected
by the proposed improvements at this intersection. Please coordinate with VTA on the design and
operation of the northeast corner of the intersection in order to ensure that the design does not
adversely affect the bus stop facility or bus operations.

Currently a bike lane exists along Park Avenue, and is immediately accessible from the site. The
Park Avenue Plan Line diagram also shows the bike lane coincident with the passenger
loading/freight loading zone. VTA notes that the diagram shows a dashed bike lane along the
portion of the frontage occupied by the freight loading zone, however, it is not extended along
the portion occupied by the passenger-drop off area. Given that the bike lane and passenger drop-
off/freight loading zones are effectively a shared-use zone for vehicles and bicyclists, VTA
recommends that the City reduce potential safety conflicts by minimizing the length of the drop-
off portion, and providing additional safety features. At a minimum, the dashed bike lane should
be extended further east to include the passenger-drop off area. Other safety features could
include a raised shared-use area or special pavement within the shared-use zone to encourage
yields.

Pedestrian Accommodations - Site Circulation
VTA applauds the project sponsor for improving the east-west 20-foot wide pedestrian paseo
connecting Park Avenue and West San Carlos Street. The site plan shows the Park Avenue paseo
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frontage improved from a curb cut/driveway access to a pedestrian-only/ADA access, and active
retail uses and building entrances facing the paseo. Such site treatment creates an interesting and
varying cityscape for pedestrians that is safe and visible from public streets, thereby encouraging
trips by walking.

Bicycle Accommodations — Bicycle Parking

VTA supports cycling as an important transportation mode, and thus supports the project’s
inclusion of 132 bicycle parking spaces, which is consistent with the City of San Jose’s bicycle
parking requirements. VTA also concurs with the TOA’s recommendation to provide on-site
bicycle parking that exceeds the City’s requirements. Bicycle parking facilities can include
bicycle lockers or secure indoor parking for all-day storage and bicycle racks for short-term
parking. VTA’s Bicycle Technical Guidelines provide guidance for estimating supply, siting and
design for bicycle parking facilities. This document may be downloaded from
www.vta.org/bikeprogram.

Transportation Demand Management (TDM) & Trip Reduction

VTA recommends that the City and project sponsor consider a comprehensive Transportation
Demand Management (TDM) program for this project. VT A notes that such programs can be
more effective when they include a vehicle trip reduction target, third-party monitoring of trip
generation upon project completion and a Lead Agency enforcement/penalty structure. Effective
TDM programs that may be applicable to the Project include:

* Parking pricing and parking cash-out programs

* Public-private partnerships or contributions to improved transit service to the area

* Transit fare incentives such as free or discounted transit passes on a continuing basis
* Bicycle lockers and bicycle racks

* Showers and clothes lockers for bicycle commuters

* Preferentially located carpool parking

* Employee carpool matching services

* Parking for car-sharing vehicles

Bus Stop Improvements

VTA is working on bus stop and shelter upgrades to support the Rapid Transit project on Stevens
Creek Boulevard and W. San Carlos Street. Route 323 will be upgraded to Rapid 523 as part of
the 2017 Service Change. The improvements are in the final design phase and will be constructed
by the end of 2017. This project will generate transit demand on the bus routes on San Carlos
Street. VT A recommends that this project contribute to the bus stop and shelter upgrades at the
eastbound and westbound Convention Center stops on W. San Carlos Street.
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VTA’s Transit Passenger Environment Plan provides design guidelines for bus stops. VTA’s
Bus Stop & Passenger Facilities Standards provides bus stop specifications. Both documents can
be downloaded at http://www.vta.org/tpep.

VTA has a Bus Stop Placement, Closures and Relocations Policy. Prior to any construction or
bus stop impact, please contact bus.stop@vta.org.

Thank you for the opportunity to review this project. If you have any questions, please call me at
(408) 321-5784.

'''''

Sincerely, 5

5
1

Roy Molseed
Senior Environmental Planner

cc: Michael Liw, San Jose Development Services
Patricia Maurice, Caltrans
Brian Ashurst, Caltrans

SJ1625



From: Connolly, Mark

To: Mahamood. Reema

Subject: RE: Errata for Museum Place Mixed Use Project Draft SEIR
Date: Wednesday, March 29, 2017 2:04:12 PM

Thank you,

Mark J. Connolly

Senior Planner / Staff to the ALUC

70 W. Hedding Street 7™ Floor East Wing
San Jose, CA 95110

408-299-5786

Please visit our website at www.sccplanning.org
To look up unincorporated property zoning information: www.sccplanning.org/gisprofile
Questions on Plan Check Status?, please e-mail: PLN-PermitCenter@pln.sccgov.org

From: Connolly, Mark

Sent: Friday, February 24, 2017 3:30 PM

To: 'Mahamood, Reema' <reema.mahamood@sanjoseca.gov>

Cc: Freitas, Harry <Harry.Freitas@sanjoseca.gov>; 'CGreene@sjc.org' <CGreene@sjc.org>
Subject: RE: Errata for Museum Place Mixed Use Project Draft SEIR

Reema-

Please consider these formal comments for the record on the Museum Place SEIR, as well as on the Project by Staff to the Santa
Clara County Airport Land Use
Commission.

Project Description:

Site Development Permit to allow the demolition of Parkside Hall to construct a 24-story, mixed-use high rise with up to 306 residential
units, 184 hotel rooms, 209,395 square feet of office use, 13,402 square feet of retail space, and 60,475 square feet of additional
museum space on a 2.33 gross acre site (File No. H16-024).

Comments:
Safety:
The project is located outside of all ALUC safety zones for SJC.

Height:

The proposed project has a maximum height above grade identified as 267 feet AGL. Based on GIS mapping data, the
topographic elevation of the site is 90 feet Above Mean Sea Level (AMSL). The total height of the proposed project is
357 feet AMSL. As can be seen in the attached GIS Map showing the Federal Aviation Administration Federal Aviation
Regulation Part 77 Surfaces (Part 77 Surfaces), the site is located between the 262 to 272 AMSL Part 77 surface.
Therefore, the project exceeds the lowest 262 Part 77 surface by 95 feet. The ALUC in General uses the Part 77 surfaces
as a height restriction boundary, but specifically for the City of San Jose, the ALUC agreed during the adoption of the
Envision San Jose 2040 General Plan to adopt the following General Plan policy:

Policy TR-14.2: Regulate development in the vicinity of airports in accordance with Federal
Aviation Administration regulations to maintain the airspace required for the safe operation of these
facilities and avoid potential hazards to navigation.

Although the proposed project would otherwise be Inconsistent with the height policies of the San Jose International
Airport Comprehensive Land Use Plan (CLUP). If the FAA issues a No Hazard Determination prior to the project’s approval
the project may be deemed to be consistent with the CLUP height policies. ALUC staff has verified that as of the date of
this correspondence no FAA No Hazard Determination has been applied for. Without an FAA No Hazard Determination
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the project cannot be deemed consistent with either the SJC CLUP, or the City’s General Plan.
Page 24 of the February 2017 SEIR states the following General Plan policy with a consistency analysis:

Policy TR-14.3: For development in the Airport Influence Area overlays, ensure that land uses and
development are consistent with the height, safety and noise policies identified in the Santa Clara
County Airport Land Use Commission (ALUC) comprehensive land use plans for Mineta San José
International and Reid-Hillview airports, or find, by a two-thirds vote of the governing body, that the
proposed action is consistent with the purposes of Article 3.5 of Chapter 4 of the State

Aeronautics

Act, Public Utilities Code Section 21670 et seq.

Consistency: The proposed project complies with policies of the ALUC comprehensive land
use plan for Mineta San José International Airport as discussed in below and in Section 4.8 of
Appendix A. Therefore, the project is consistent with Policy TR-14.3.

This analysis is factually inaccurate as demonstrated in the height analysis above. The EIR also discusses One Engine
Inoperative (OEl) heights, which are slightly higher in this location than Part 77 Surfaces. The EIR discusses a 270 —foot
AGL OEI limit on the Park Ave. frontage, which the project has obviously been designed to meet. The piece of missing
analysis is that the OEl surfaces are not adopted for SJC. Since the OEl does not exist, the Part 77 surfaces ae the heights
projects should be designed to meet.

Noise:

The project is located within the 65 dBA CNEL for SJIC.  Pursuant to policy N-4 of the SIC CLUP, No residential or transient
lodging construction shall be permitted within the 65 dB CNEL contour boundary unless it can be demonstrated that the
resulting interior sound levels will be less than 45 dB CNEL and there are no outdoor patios or outdoor activity areas
associated with the residential portion of a mixed use residential project or a multi-unit residential project. (Sound wall
noise mitigation measures are not effective in reducing noise generated by aircraft flying overhead.). As stated above,
given policy N-4 the consistency statement with City of San Jose General Plan policy TR-14.3 cannot be accurate. As can
be seen on the project elevations, almost every floor of the residential tower building has extensive patios and activity
areas associated with the residential portion of the project.

Conclusion:
Staff suggest that the SEIR analysis corrections be acknowledged and City Council consider the SEIR Design Alternative of
108 feet tall and nine-stories. Also, that the patios and outdoor activity areas be redesigned for the project.

Thank you,

Mark J. Connolly
Senior Planner / Staff to the ALUC

70 W. Hedding Street 7™ Floor East Wing
San Jose, CA 95110
408-299-5786l

Please visit our website at www.sccplanning.org
To look up unincorporated property zoning information: www.sccplanning.org/gisprofile
Questions on Plan Check Status?, please e-mail: PLN-PermitCenter@pln.sccgov.or
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Santa Clamn Valler

V

File: 33513
Guadalupe . ..ver

March 29, 2017

Ms. Reema Mahamood

City of San Jose

Planning, Building, and Code Enforcement
200 East Santa Clara Street, 3™ Floor

San Jose, CA 95113

Subject: Notice of Availability of a Draft Supplemental Environmental Impact Report
(SEIR) — Museum Place Mixed-Use Project

Dear Ms. Mahamood:

Santa Clara Valley Water District (District) staff received the Notice of Availability of a Draft
Supplemental Environmental Impact Report (SEIR) for the Museum Place Mixed-Use Project on
February 15, 2017.

The District does not have any land rights within the project limits; therefore, in accordance with
the Water Resources Protection Ordinance, a District permit is not required.

Please reference District File No. 33513 on any further correspondence regarding this project.
If you have any questions or need more information, please contact me at (408) 630 ~586.

Sincerely,

V=p T
4 > - V

Kathrin A. Turner

Assistant Engineer Il

Community Projects Review Unit

cc: U. Chatwani, C. Haggerty, K. Turner, File



GIDEON KRACOV

Attorney ot Law
801 South Grand Avenue
11th Floor
Los Angeles, California 90017

{213} 629-2071 gk@gideonlaw.net
Fax: (213) 623-7755 www.gideonlaw.net

March 31, 2017

VIA ONLINE SUBMISSION:
reema.mahamood@sanjoseca.gov

Reema Mahamood, Environmental Project Manager
Department of Planning, Building and Code Enforcement
City of San Jose

200 E. Santa Clara St., 3t Floor

San Jose, CA95113

Re: Museum Place Mixed-Use Project (File No. H16-024 and T16-024) — Draft
Supplemental Environmental Impact Report (SCH No. 2016112058) -
Comments of UNITE HERE Local 19

Dear Ms. Mahamood:

On behalf of UNITE HERE Local 19 (“Local 19” or “Commentor”), this Office
respectfully provides comments to the City of San Jose (“City” or “Agency”) regarding the
February 2017 Draft Supplemental Environmental Impact Report (State Clearinghouse No.
2016112058) (“SEIR”) for the Insight Realty Company (“Developer” or “Applicant”)
Museum Place Mixed Use Project (File No. H16-024 and T16-024) (“Museum Place” or

“Project”).

This Project is discretionary, not by right. The Applicant seeks discretionary
approvals under the San Jose Municipal Code (“SIMC” or “City Code”), including site plan
review, approval of a Disposition and Development Agreement (“DDA”), and other plan
approvals. As such, the City and its decisionmakers must make express findings that the
Project, which has no affordable housing component identified in the Draft SEIR, be in the
best interest of the general public. The City has the power to ensure the Project actually
benefits the City and persons who live and work here like Local 19’s members. Please use
it.

Commentor writes to inform you that the Draft SEIR prepared for the Project - that
relies heavily on past, more general program EIRs to dispense with more detailed Project-
specific review - fails to comply with the California Environmental Quality Act (“CEQA”),
Pub. Res. Code § 21000 et seq., and the State CEQA Guidelines, Cal. Code Regs. § 15000 et
seq. (“CEQA Guidelines”). Commentor herein raises specific concerns about the Project SEIR
with respect to land use inconsistency, reliance on outdated Program EIRs, improper
Project description and piecemealing, failure to analyze a reasonable range of alternatives,
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deferred mitigation of historic resources and loss of protected trees, faulty overriding
considerations and the need for SEIR recirculation.

This comment letter is made to exhaust remedies under Pub. Res. Code § 21177
concerning the Project, and incorporates by this reference all written and oral comments
submitted on the Project by any commenting party or agency. It is well-established that
any party, as Commentor here, who participates in the administrative process can assert all
factual and legal issues raised by any commenting party or agency. See Citizens for Open
Government v. City of Lodi (2006) 144 Cal.App.4th 865, 875.

L. Brief Project Description

The Project involves the demolition of an existing 30,000 square foot (“SE”), single-
story event facility (i.e. Parkside Hall) and the construction of approximately 1.16 million
SF, 24-story mixed use project including: 239,729 SF of office related space; 306 dwelling
units (“DU”) within 431,235 residential development; 184 guest rooms occupying 166,535
SF of hotel/amenity area; 60,475 SF expansion of the adjacent Tech Museum of Innovation
(“Tech Museum”) requiring the conversion of the first below-grade parking level; and
19,002 SF of combined retail space (including the 5,600 SF added retail connected to the
Tech Museum expansion). As proposed, the collective uses contained in this 270-foot tall
structure will be serviced by a valet-only, three subterranean level parking garage
containing 1,000 parking stalls provided primarily through two-space mechanical lifts.

The SEIR tiers off two program-level EIRs that have been repeatedly augmented over
the years. In 2005, the City adopted/certified the Downtown Strategy 2000 Plan and EIR
(“Strategy 2000") which was intended to guide future Downtown office, retail, residential,
and hotel development through 2020. Originally, total development was to occur in four
equal phases to coincide with transportation infrastructure improvements funded by the
Redevelopment Agency. In 2011, the City adopted/certified the Envision San José 2040
General Plan and EIR (“Envision 2040”), which incorporated these development capacities.
Since then, Strategy 2000 has been addended in 2014 and 2016 to adjust phase one
development capacity (“Phase 1 Capacity”), while Envision 2040 was updated with a new
Greenhouse Gas (“GHG”) Reduction Strategy in 2015. Based on these EIRs and compliance
with the City’s General Plan, the SEIR for this Project concludes that the Project would cause
no new or more significant impacts involving aesthetics, agricultural /forestry resources, air
quality, biological resources, cultural resources, geology and soils, hazards and hazardous
materials, hydrology and water quality, mineral resources, population and housing, public
services, recreation, noise, transportation, and utilities. See SEIR, p. 4. The only listed
significant unavoidable impact identified in the Project SEIR is shadows cast by the
proposed building on Plaza de Cesar Chavez. Id. at v and 30.
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IL. Standing of Local 19

Local 19 is the hospitality workers’ union in the South Bay. It advocates for
hospitality projects and other development projects that are good for workers in the
industry. Commentor represents over 4,500 members, a majority of whom live and work
in San Jose, including members who work near the Project at the Fairmont, Four Points,
Hilton, Hyatt Place, Marriott, Westin Hotels, and at the San Jose Convention Center. They
will be directly affected by the Project’s traffic, air quality, greenhouse gas (“GHG"), land
use, cultural and biological, working conditions and other Project impacts.

Local 19 therefore is a stakeholder in this Project, and worker and labor
organizations like Local 19 have a long history of engaging in the CEQA process to secure
safe working conditions, reduce environmental impacts, and maximize community
benefits. The courts have held that “unions have standing to litigate environmental claims.”
Bakersfield Citizens for Local Control v. City of Bakersfield (2004) 124 Cal.App.4th 1184,
1198.

II1. General Legal Background on CEQA and Program EIRs
1. Purpose of CEQA

CEQA has two primary purposes. First, CEQA is designed to inform decisionmakers
and the public about the potential, significant environmental effects of a project. See CEQA
Guidelines § 15002(a)(1). “Its purpose is to inform the public and its responsible officials
of the environmental consequences of their decisions before they are made. Thus, the EIR
‘protects not only the environment but also informed self-government.”” Citizens of Goleta
Valley v. Board of Supervisors (1990) 52 Cal. 3d 553, 564. The EIR has been described as
“an environmental ‘alarm bell’ whose purpose it is to alert the public and its responsible
officials to environmental changes before they have reached ecological points of no return.”
Berkeley Keep Jets Over the Bay v. Bd. of Port Comm’rs. (2001) 91 Cal.App.4th 1344, 1354.

Second, CEQA requires public agencies to avoid or reduce environmental damage
when “feasible” by requiring implementation of “environmentally superior” alternatives
and all feasible mitigation measures. CEQA Guidelines § 15002(a)(2) and (3); see also
Berkeley Jets, 91 Cal.App.4th 1344, 1354; Citizens of Goleta Valley v. Board of Supervisors
(1990) 52 Cal.3d 553, 564. If the project will have a significant effect on the environment,
the agency may approve the project only if it finds that it has “eliminated or substantially
lessened all significant effects on the environment where feasible” and that any
unavoidable significant effects on the environment are “acceptable due to overriding
concerns.” Pub. Res. Code § 21081; CEQA Guidelines § 15092(b)(2)(A) and (B). Mitigation
measures should be capable of “avoiding the impact altogether,” “minimizing impacts,”
“rectifying the impact,” or “reducing the impact.” CEQA Guidelines § 15370. Importantly,
mitigation measures must be “fully enforceable through permit conditions, agreements, or
other measures” so “that feasible mitigation measures will actually be implemented as a
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condition of development.” Federation of Hillside & Canyon Ass’n v. City of Los Angeles
(2000) 83 Cal.App.4th 1252, 1261.

While the courts review an EIR using an “abuse of discretion” standard, “the
reviewing court is not to ‘uncritically rely on every study or analysis presented by a project
proponent in support of its position.” A ‘clearly inadequate or unsupported study is
entitled to no judicial deference.” Berkeley Jets, 91 Cal.App.4th 1344, 1355 quoting, Laurel
Heights Improvement Ass’n v. Regents of University of California, 47 Cal.3d 376, 391 409, fn.
12 (1988). Substantial evidence in the record must support any foundational assumptions
used for the impacts analyzed in the EIR. Citizens of Goleta Valley, 52 Cal.3d at 568 (EIR
must contain facts and analysis, not just bare conclusions); Laurel Heights, 47 Cal. 3d at
392-93 (agency’s conclusions must be supported by substantial evidence).

Indeed, the fundamental goals of environmental review under CEQA are
information, participation, mitigation, and accountability. Lincoln Place Tenants Ass’n v.
City of Los Angeles (2007) 155 Cal.App.4th 425, 443-444.

2. Reliance on Programmatic Environmental Documents for Future Specific Projects
Can be Limited

As mentioned above, the Draft SEIR for this Project relies on the Strategy 2000 and
Envision 2040 Program EIRs. A Program EIR is to be used for “general criteria to govern the
conduct of an ongoing program.” CEQA Guidelines § 15168(a)(3). “A program EIR will be
most helpful in dealing with subsequent activities if it deals with the effects of the program
as specifically and comprehensively as possible. With a good and detailed analysis . .. no
further environmental documents would be required.” Id. at subsection (c)(5). In
determining whether additional, project-specific CEQA review is required, the agency must
determine whether the “effects were fully analyzed in the program EIR.” Id. at
discussion. If changes in the later project or new information show any new significant
environmental effects or increase the severity of environmental effects identified in the
program EIR, the agency must prepare an additional CEQA analysis. Pub. Res. Code §
21166; CEQA Guidelines § 15162.

“An EIR is required for a site specific project within the larger program if the project
may cause significant effects.” American Canyon Community v. City of American Canyon
(2006)145 Cal.App.4th 1062, 1073. Thus, numerous courts require adequate
supplemental CEQA review where a prior EIR fails to analyze significant changes in a
future project or where there are previously unanalyzed or increased significant impacts.
Concerned Citizens of Costa Mesa, Inc. v. 32nd District Agricultural Ass’n (1986) 42 Cal.3d
929, 934 (public entity violated CEQA when it failed to prepare a Supplemental EIR for
significant project changes and new information); American Canyon, 145 Cal.App.4th at
1073 (increase in size and project changes is substantial change triggering subsequent
environmental review).
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IV. Specific Comments Regarding Draft SEIR Deficiencies
1. Land Use Inconsistency/Lack of Affordable Housing

A CEQA compliant EIR must discuss any inconsistency between the proposed Project
and an applicable General Plan. CEQA Guidelines § 15125(d). This land use inconsistency is
particularly acute here when it comes to affordable housing, a topic that the Project SEIR
entirely ignores.

The SEIR does not mention the issue of affordability or whether any of the Project’s
306 residential dwelling units will include affordable housing. It can only be assumed they
are all market rate, which is a great concern to Local 19. According to the National Low
Income Housing Coalition (“NLIHC”), the San Jose Metro Area is now the third most
expensive metro area in the nation for renters.! According to ABAG’s Regional Housing
Need Allocation Report, San Jose alone needs a total of 20,849 units for households earning
between very low to moderate incomes and 14,231 units for those earning just above
moderate incomes and below by the year 2022.2

The City’s General Plan reflects this urgent need for affordable housing, including
Goal H-1 (“[p]rovide housing throughout our City ... to address the needs of an
economically, demographically, and culturally diverse population); Goal H-2 (“[p]reserve
and improve San José’s existing affordable housing stock and increase its supply such that
15% or more of the new housing stock developed is affordable to low, very low and
extremely low-income households”); Policy H-1.2 (“respond to the needs of all economic
and demographic segments of the community”); Policy H-1.9 ( “[f]acilitate the development
of housing to meet San José’s fair share of the County’s and region’s housing needs”); Policy
H-1.10 (“[f]acilitate housing that is affordable to those employed in population-serving,
business support and driving industries”); Policy H-2.1 ([f]acilitate the production of
extremely low-, very low-, low-, and moderate income housing by maximizing use of
appropriate policies and financial resources at the federal, state, and local levels; and
various other programs”); Policy H-2.2 (“[i]ntegrate affordable housing in identified
growth locations”); and Policy H-2.8 (“[f]acilitate the production of affordable and safe
housing for workers who provide goods and services to San Jose residents and
businesses”). With no affordability component, this Project likely is inconsistent with the
General Plan and the City may be paying mere lip service to its Plan goals and policies.

Likewise, no mention is given to the Project’s compliance with the City’s
Inclusionary Housing Ordinance (“IHO") or Affordable Housing Impact Fee (“AHIF”).
Generally, [HO laws and guidelines3 require new residential developments to include 15

1 See NLIHC (2016) Out of Reach: No Refuge for Low Income Renters, p. 10 (2016 most expensive
jurisdictions), available at http://nlihc.org/sites/default/files/oor/OOR 2016.pdf.

Z See p. 3, available at
http://www.abag.ca.gov/planning/housingneeds/pdfs/Final%20RHNA%20%282014-2022%29.pdf.

3 Available at https://www.sanjoseca.gov/DocumentCenter/View/57913.
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percent affordable units or pay in-lieu fees. See SJMC §§ 5.08.400, .500 and .520; see also
[HO Guidelines 8.1 - 8.8. Projects within a redevelopment project area, like Museum
Place,* are not exempt and subject to various monitoring requirements. See SJMC §§
5.08.320(G)(1) and 5.08.710. The IHO is already operative. See SJMC §§ 5.08.320 (C) and
(D); see also IHO Guidelines 7.4 and 7.5. Under the AHIF resolution® and adopted
guidelines,® impact fees are levied on all rental developments at the current rate of $17.41
per SF. See Resolution No. 77218, § 5(A); see also AHIF Guideline 5.02.01. Some
exemptions are provided for certain Downtown high-rises or DDA-subject projects. See
AHIF Guidelines 2.04.01 and 2.06.01. However, the requirements under IHO and AHIF are
intended to be “ implemented in conjunction” with and “complementary” to each other.
See IHO Guidelines 3.0; see also AHIF Guidelines, Part 3. Therefore, any exemption
afforded under the AHIF is limited to only impact fees - not the inclusionary housing units.
Again, with only market-rate units, this Project is likely inconsistent with the City Code and
other affordable housing rules and regulations.

More feasibly can be done. While the City may be behind on its affordable housing
goals, this Project does nothing to address the issue, and the SEIR is completely silent on
General Plan or Code inconsistency related thereto. The SEIR should be recirculated to
meaningfully address the affordable housing issue. Alternatively, any DDA with the City
must ensure that the Project is available to low and moderate-income residents such as
Local 19 members so they can have access to the Project’s residential component. The City
has not demonstrated with substantial evidence why it is not feasible to include affordable
housing in this Project consistent with the General Plan and Code.

2. The Project SEIR Improperly Relies on Outdated Program EIRs

The abbreviated Project SEIR relies almost entirely on the Strategy 2000 and
Envision 2040 Program EIRs. As discussed in the Project’s Initial Study (“1S”), the SEIR
concludes that beyond land use and shade impacts, all other impacts are less than
significant or consistent with impacts previously disclosed in these programmatic EIRs. See
SEIR, p. 4. However, the applicability of the Strategy 2000 and Envision 2040
environmental analysis is limited to only Phase 1 Capacity, which Downtown development
was fast approaching (residential capacities) as of August 2016. See Revised Notice of
Preparation of EIR for the Downtown Strategy 2040, p. 4.7 Since the dissolution of
redevelopment agencies in 2012, the City has failed to complete the required Phase 1 traffic
mitigation and therefore future projects “cannot proceed under the current Strategy 2000
EIR (with Addenda) and future projects would need to prepare individual EIRs or other
CEQA documents to receive approvals ....” Id.

4 See City of San Jose Redevelopment Agency (Dec. 2009) Five-Year Implementation Plan, p. 21 (Park Center
Plaza Map), available at https://www.sanjoseca.gov/DocumentCenter/View/40497.

5 Available at http://www.sanjoseca.gov/DocumentCenter/View/37779.

6 Available at https://www.sanjoseca.gov/DocumentCenter/View/58179.

7 Available at http://www.sanjoseca.gov/DocumentCenter/View/66970.
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The SEIR downplays this fact by stating that Phase 1 Capacity levels “had not been
met” as of November 2016 (SEIR, p. 1), but it neglects to place the Project within the context
of the remaining development under Phase 1 Capacity and/or the required traffic
improvement that are not yet implemented. This Project may exceed development
capacities or exacerbate impacts previously studied. Therefore, it is questionable whether
compliance with the General Plan alone is sufficient. For example, the Project’s IS concludes
that the Project will cause no new GHG impacts because it complies with the City’s GHG
Reduction Strategy. See IS, p. 83. The GHG Reduction Strategy is based on the Bay Area Air
Quality Management District (“BAAQMD”) standards, including its “Clean Air Plan,” and
intended to suffice as programmatic mitigation measures for future projects. However, the
adequacy of the Strategy is predicated on Downtown development limited to Phase 1
Capacity, which has or will soon be reached. Because the City dispenses with any project-
specific GHG analysis, it is uncertain whether compliance with the GHG Reduction Strategy
will adequately mitigatie the Project’s GHG impacts.

This information indicates that the Project may cause new significant environmental
effects or increase the severity of impacts identified in the past program EIRs. Like the GHG
Reduction Strategy, the Strategy 2000 and Envision 2040 have or will soon reach the end of
their utility as responsible planning documents. As such, compliance with these documents
does not ensure that the Project will have less than significant impacts or no new impacts
previously disclosed, including the laundry list of potential impacts dispensed within the IS.
As such, SEIR recirculation is required.

3. Improper Project Description, Objectives, and Other Inconsistencies

“An accurate, stable and finite project description is the sine qua non of an
informative and legally adequate EIR.” County of Inyo v. City of Los Angeles (1977) 71
Cal.App.3d 185, 192. “[A] curtailed or distorted project description,” on the other hand,
“may stultify the objectives of the reporting process.” Id.

First, the Project’s underlying land use designation “does not explicitly permit
residential development.” SEIR, p. 25; see also SJMC § 20.40.100, Table 20-90. However, the
SEIR fails to mention any zone change, variance, conditional use permit, or any other kind of
approval required under the City Code. Second, the Project objectives are too narrowly
defined. For example, expansion of the Tech Museum is identified as the specific Project
objective, rather than the more flexible objective of securing adequate community benefits.
This artificially limits the range of Project alternatives to include only projects that expand
the Museum, while forgoing any discussion of environmentally superior projects that
provide a more equitable mix of public benefits achievable through a negotiated DDA (e.g.
quality jobs, affordable housing units, parks and spaces open to the public, etc.). Third, the
SEIR vaguely refers to a shared valet service for the Project’s combined uses without any
elaboration on daily operations of the Project as a whole, such as the extent hotel staff will
service the patrons of the retail establishments, visitors to the Tech Museum, and the
residents and guests of the Project’s 306 dwelling units. No discussion is given whether the
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expanded portions of the Tech Museum will be open to the public or require a fee. Nor is it
discussed whether hotel staff will be required to service the 240,817 SF of combined
common areas space for the Project’s residential, hotel, and office components. Finally,
equally lacking is a consistent and accurate accounting of development totals. Despite the
Project including 19,002 SF of total retail development, including 13,402 SF of ground-level
and 5,600 SF of museum-related retail (see SEIR, pp. 14 and 49), the SEIR discusses only
14,012 SF in the General Plan consistency section (id. at 24) and the SEIR traffic operation
analysis references only 14,116 SF of retail space.? In the “Project Alternative” section, the
SEIR discusses 302,310 SF of residential space, when in fact residents will apparently utilize
a total of 431,235 SF of space, including dwelling units, terraces, and common areas. See
SEIR, pp. 14 and 49.

These omissions, errors, and inconsistencies distort the Project description. The
SEIR must be circulated to fix these errors and provide the public with an accurate, stable
and finite Project.

4. Improper Piecemealing Of the Project DDA

As noted above, this Project will be subject to a DDA negotiated with the City (see
SEIR, p. 16; IS, p. 5.), which will be an integral component of this Project. To date, however,
neither the City nor the Developer have disclosed to the Commentor or the Public with the
terms of the DDA or even a general sense of the community benefits being considered. In
separating and segmenting the DDA discussion from the land use entitlements for the
Project, the City’s conduct constitutes improper piecemealing and violates CEQA’s
informational and disclosure mandates. CEQA mandates “that environmental
considerations do not become submerged by chopping a large project into many little ones -
- each with a minimal potential impact on the environment - which cumulatively may have
disastrous consequences.” Bozung v. LAFCO (1975) 13 Cal.3d 263, 283-84 (1975); City of
Santee v. County of San Diego (1989) 214 Cal.App.3d 1438, 1452. Before undertaking a
project, the lead agency must assess the environmental impacts of all reasonably
foreseeable phases of a project and a public agency may not segment a large project into
two or more smaller projects in order to mask serious environmental consequences.

CEQA is constructed around an inclusive definition of “project” for the purpose of
preventing public agencies from pre-committing to an approval and from segmenting
projects in a way that diminishes apparent environmental impacts. The DDA should be
disclosed and analyzed now, in connection with the SEIR.

8 Hexagon Transportation Consultants (Feb. 2017) Museum Place Mixed-Use Development Traffic
Operations Analysis, p. 1 (Introduction), available at

http://www.sanjoseca.gov/DocumentCenter/View/66142.
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5. The SEIR Does Not Consider a Reasonable Range of Alternatives

The discussion of mitigation and alternatives is “the core of an EIR,” requiring a lead
agency to select a reasonable range of alternatives for evaluation. Citizens of Goleta Valley
v. Board of Supervisors (1990) 52 Cal.3d 553, 564, 566; CEQA Guidelines § 15126.6(a).
While alternatives must implement the most basic project objectives, they need not
implement all of them. See Mira Mar Mobile Community v. City of Oceanside (2004) 119
Cal.App.4th 477; see also California Native Plant Soc’y v. City of Santa Cruz (2009) 177
Cal.App.4th 957, 991. A project sponsor may not artificial limit its ability to implement a
reasonable alternative to the project by prior contractual commitments, like a DDA. See
Kings County Farm Bureau v. City of Hanford (1990) 221 Cal.App.3d 692, 736.

Here, as discussed above, the Project narrowly defines the Project objective to Tech
Museum expansion. First, this narrow definition artificially limits the Project to only this
specific site and therefore improperly eliminates off-site alternatives. See SEIR, p. 48.
Second, beyond the mandatory no project alternative, the SEIR considers only a single
design alternative (that reduces the Project height) at the sole expense of residential
development and sacrificing not a single SF of office, retail, or Museum expansion.
Pursuant to CEQA Guidelines § 15126.6(c), a design alternative that reduces office space
and includes greater residential units - especially affordable units - would reduce
significant shade impacts; secure a more diverse array of community benefits while
meeting core Project objectives, and be feasible as an alternative that is more consistent
with applicable zoning and affordable housing laws. Therefore, the SEIR’s failure to analyze
other design alternatives with an equitable balance of uses is artificially limiting and
without merit. See SEIR, p. 50.

The City must recirculate the SEIR to include a reasonable range of alternatives that
includes a Project that includes affordable units and does not reduce building height at the
sole expense to residential component of the Project.

6. Deferred Mitigation on Historic Resources and Tree Impacts

CEQA disallows deferring the formulation of mitigation measures to post-approval
studies. CBE v. Richmond, 184 Cal. App. 4th at 92, CEQA Guidelines § 15126.4(a)(1)(B);
Sundstrom v. County of Mendocino (1988) 202 Cal.App.3d 296, 308-309. An agency may only
defer the formulation of mitigation measures when it possesses “‘meaningful information’
reasonably justifying an expectation of compliance.” Sundstrom at 308; see also Sacramento
0ld City Ass’n v. City Council of Sacramento (1991) 229 Cal.App.3d 1011, 1028-29 (mitigation
measures may be deferred only “for kinds of impacts for which mitigation is known to be
feasible”). Alead agency is precluded from making the required CEQA findings unless the
record shows that all uncertainties regarding the mitigation of impacts have been resolved;
an agency may not rely on mitigation measures of uncertain efficacy or feasibility. Kings
County Farm Bureau v. Hanford (1990) 221 Cal.App.3d 692, 727 (finding groundwater
purchase agreement inadequate mitigation because there was no evidence that replacement
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water was available). This approach helps “insure the integrity of the process of
decisionmaking by precluding stubborn problems or serious criticism from being swept
under the rug.” Concerned Citizens of Costa Mesa, Inc. v. 32nd Dist. Agricultural Ass’n (1986)
42 Cal.3d 929, 935.

a. Historic Resources Analysis Is Faulty

Under Pub. Res. Code § 15064.5(b), a project would have a significant effect on a
historic resource if it would “cause a substantial adverse change in the significance” of that
resource. Specifically, “substantial adverse change in the significance of an historical
resource means physical demolition, destruction, relocation, or alteration of the resource
or its immediate surroundings such that the significance of an historical resource would be
materially impaired.”

Here, the Project is located adjacent to the historic Civic Auditorium and McCabe
Hall. As indicated in the rendering included in the SEIR images, the 24-story tower will
dwarf these resources (see Figure 2.3-2 and 2.3-4, SEIR, pp. 10, 12) and cause new shadow
impacts on these structures in the late afternoons during the spring and summer months
(compare Figure 3.1-1 with Figure 3.1-2, SEIR, pp. 27-28). These shadow impacts can
materially impair the significance of these resources and are not discussed in the SEIR or
Historic Evaluation contained in Appendix C (“Evaluation”). Additionally, the Evaluation
prematurely concludes that compliance with the City’s General Plan and Historic Design
Guidelines (“Design Guidelines”) would adequately mitigate potential impacts to these
adjacent properties. Id. at 6. First, the study fails to consider two of the eight contextual
elements intended to be considered when involving new development next to historical
properties. Id. at 32. Second, the Project’s full mass abuts the auditorium (see Figure 2.3-5,
SEIR, p. 13), which refutes the Evaluation’s claim to the contrary, and directly conflicts with
Design Guidelines regarding massing. See Evaluation, p. 35. Third, the Evaluation
acknowledges that demolition of Parkside Hall “will remove any remaining link to
understanding [Mayor Janet Gray Hayes]’'s importance to the evolution of Downtown San
Jose ... [and] recommended that additional actions be taken ... to convey this important
contribution.” Id. at 8. However, “no physical action has been undertaken at present to
mitigate this fading legacy” (id. at 40), nor is any specific action proposed in the Evaluation,
the SEIR, or the Applicant in the Project as proposed.

b. Loss of Protected Trees Is Inadequately Identified and Mitigated

The Project intends to replace all 53 trees located on and adjacent to the site,
including the 22 protected trees under the City’s Tree Ordinance. See SJMC §§ 13.31.010 to
13.32.100. Although the City’s General Plan Policy ER-5.1 and 5.2 seek to avoid activities
that could impact native bird nests, neither the SEIR nor the IS discusses whether the 53
trees contain any native birds nest which could be impacted by the removal of all 53 trees.
Additionally, the SEIR/IS fails to describe any efforts made to maintain and preserve the
protected trees, contrary to Policy MS-21.4 and 21.5 that encourages preservation.
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Similarly, no discussion is given to the current canopy and shade afforded by the existing
trees. Therefore, it cannot be assured that tree replacement will be truly one-for-one value,
including similar year-round aesthetic value or comparable shade relief during extreme
heat events expected to become more common for Californians in urban areas like San
Jose.?

Without more information, the removal of these 53 trees may cause a significant
environmental impact. It will have undoubted short to medium term aesthetic impacts, for
a generation or more of City residents. Also, protection of biological resources is a
fundamental policy incorporated in CEQA. Loss of urban tree cover is often considered to
be a significant adverse biological impact, including habitat for resident bird species and
for migratory species both during migration and as wintering habitat, which is never
discussed in the SEIR or IS. Itis also questionable whether the one-to-one tree
replacement complies with City policy.

The SEIR must be recirculated to account for this deferred mitigation.
7. Incomplete Overriding Considerations

In addition to the abovementioned undisclosed land use, GHG, historic resource and
biological impacts, the SEIR admits the Project will have significant, unmitigated land use
impacts in the form of shadows cast on the Plaza de Cesar Chavez park. As a result, a
statement of overriding considerations will be required. Under CEQA, when an agency
approves a project with significant environmental impacts that will not be fully mitigated, it
must adopt a “statement of overriding considerations” finding that, because of the project’s
overriding benefits, it is approving the project despite its environmental harm. See CEQA
Guidelines § 1504 3; Pub. Res. Code § 21081(B); Sierra Club v. Contra Costa County (1992)
10 Cal.App.4th 1212, 1222. A statement of overriding considerations expresses the “larger,
more general reasons for approving the project, such as the need to create new jobs,
provide housing, generate taxes and the like.” Concerned Citizens of South Central LA v. Los
Angeles Unif. Sch. Dist. (1994) 24 Cal.App.4th 826, 847.

A statement of overriding considerations must be supported by substantial evidence
in the record. See CEQA Guidelines § 15093 (b); see also Sierra Club v. Contra Costa Co.
(1992) 10 Cal.App.4th 1212, 1223). As with all findings, the agency must present an
explanation to supply the logical steps between the ultimate finding and the facts in the
record. Topanga Ass’n for a Scenic Community v. County of Los Angeles (1974) 11 Cal.3d
506, 515.

9 See Cal. EPA & Cal. Department of Public Health (Oct. 2013) Preparing California For Extreme Heat:
Guidance and Recommendations, pp. 22-26, available at
http://www.climatechange.ca.gov/climate action team/reports/Preparing California for Extreme Heat.
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To the extent that overriding considerations are needed, key among the findings that the
lead agency City must make is that:

“Specific economic, legal, social, technological, or other considerations, including the
provision of employment opportunities for highly trained workers, make infeasible
the mitigation measures or alternatives identified in the environmental impact
report. [and that those] benefits of the project outweigh the significant effects on the
environment.” Pub. Res. Code § 21081(a)(3) and (b) (emphasis added).

Here, the SEIR makes an insufficient effort to determine whether new jobs created
by the Project, in either the construction phase or the operational phase, will be for “highly
trained workers,” and what the likely salary and wage ranges of these jobs will be.
Information is completely lacking regarding the DDA, whether any affordable units will be
provided, or whether the public will have access to the expanded portions of the Tech
Museum. Without this information, the City lacks substantial evidence to make any
statement of overriding considerations.

The City should include defined requirements around job quality. Such a
requirement will ensure that the Project provides “employment opportunities for highly
trained workers” in accordance with the mandates of CEQA. Without such requirements,
the Project may fail to provide high-quality job opportunities. The City cannot find that the
economic benefits of the Museum Project outweigh the environmental costs if it does not
know what the economic benefits will be.

8. Required Land Use Findings

The CEQA, land use and other concerns addressed in this letter must be adequately
addressed in order to make the required City of San Jose Zoning Code findings. The
entitlements are discretionary, not by right.

Absent compliance with the issues addressed herein, Insight’s requested
discretionary entitlements should be rejected by the City and the required discretionary
findings not made. See, eg, SJMC § 10.10.630 (site development permit shall be granted
only if “consistent with and will further the policies of the general plan and applicable
specific plans and area development policies ... [;] conforms with the zoning code and all
other provisions of the San José Municipal Code applicable to the project ... [;] consistent
with applicable city council policies, or counterbalancing considerations justify the
inconsistency); SJMC § 18.02.230 (the city council shall not approve a development
agreement unless “proposed development is consistent with the general plan and all
applicable specific or area plans; ... meet important economic, social, environmental or
planning goals of the city;” or is a development going “beyond that required by existing city
zoning code ... [and] located on a legal parcel of at least five acres; ... [e]ven if all of the
findings set forth ... can be made, the city council, in its sole discretion, may deny the
development agreement on the grounds that in its opinion the proposed agreement is not
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in the best interest of the public.”); SJMC § 13. 32.100 (a tree removal permit shall not be
granted if doing so would significantly frustrate the purpose of the law, such as reducing
urban temperatures, or where applicants of an improvement fails to show that the location
of the tree unreasonably restricts the development; and SJMC § 20.100.630 (A)(6) (site
development permit shall not be granted if “the environmental impacts of the project,
including but not limited to noise, vibration, dust, drainage, erosion, storm water runoff,
and odor which, even if insignificant for purposes of the California Environmental Quality
Act (CEQA), will not have an unacceptable negative affect on adjacent property or
properties.”)

As discussed above, these findings cannot be made for the Project as proposed.
9. SEIR Recirculation is Required

CEQA requires a lead agency to recirculate an EIR when significant new information
is added to the EIR following public review but before certification. See Pub. Res. Code §
21092.1. The CEQA Guidelines clarify that new information is significant if “the EIR is
changed in a way that deprives the public of a meaningful opportunity to comment upon a
substantial adverse environmental effect of the project” including, for example, “a disclosure
showing that ... [a] new significant environmental impact would result from the project.”
CEQA Guidelines § 15088.5.

This recirculation principle applies here with regard to the abovementioned
unstudied and mitigated Project impacts, SEIR omissions, and Project land use
inconsistencies.

V. Conclusion

Local 19 appreciates the opportunity to provide these comments concerning the
Project. For the abovementioned reasons, Commentor urges the City to ensure compliance
with CEQA. Commentor herein raises specific concerns about the Project SEIR with respect
to land use inconsistency, reliance on outdated Program EIRs, improper Project description
and piecemealing, failure to analyze a reasonable range of alternatives, deferred mitigation
of historic resources and loss of protected trees, faulty overriding considerations and the
need for SEIR recirculation.

Rising inequality threatens San Jose’s prosperity. There is a serious affordable
housing shortage in the region. Local 19 works to stem this rising tide of inequality, and to
make our region a place of opportunity for all - a place where its members can work and
afford to live. Yet, the Project as proposed may do nothing to remedy this affordable
housing need. The City must ensure community benefits include more equitable
components, like an affordable housing component. Local 19 is extremely concerned about
this lack of affordable housing, and whether the Project satisfies the City’s General Plan
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Goals and Policies and City Code. The City has the power and authority to disapprove the
Project or to ensure that it actually benefits our City. Please use it.

Commentor respectfully reserves the right to supplement these comments at
hearings and proceedings for this Project. See Cmtys. for a Better Env’t v. City of Richmond
(2010) 184 Cal.App.4th 70, 86 (EIR invalidated based on comments submitted after Final
EIR completed); Galante Vineyards, 60 Cal.App.4th 1109, 1120 (CEQA litigation not limited
only to claims made during EIR comment period).

Finally, this Office is requesting, on behalf of Local 19, all notices of CEQA actions
and any approvals, Project CEQA determinations, or public hearings to be held on the
Project under any provision of Title 7 of the California Government Code, as well as the City
Municipal Code. This request is filed pursuant to Pub. Res. Code §§ 21092.2 and 21167(f),
and Government Code § 65092, that require local agencies to mail such notices to any
person who has filed a written request for them. Please send notice by electronic and
regular mail to: Gideon Kracov, Esq., 801 S. Grand Avenue, 11th Fl,, Los Angeles, CA 90017,
gk@gideonlaw.net.

Thank you for consideration of these comments. We ask that they are placed in the
Administrative Record for the Project.

Sincerely,

J\;‘I ].-\l;

¥

Gideon Kracov
Attorney for UNITE HERE Local 19



Santa Clara Valley
Audubon Society

March 31, 2017

Reema Mahamood, Environmental Project Manager
City of San Jose
Reema.Mahamood@sanjoseca.gov

RE: Draft Supplemental Environmental Impact Report for the Museum Place
Project, File No. H16-024

The Santa Clara Valley Audubon Society (SCVAS) appreciates the opportunity to submit
the following comments on the Draft Supplemental Environmental Impact Report (SEIR)
for the Museum Place project (Project) in the City of San Jose. SCVAS was founded in
1926 and is one of the largest Audubon chapters in California with over 3,000 members
in Santa Clara County. SCVAS members share a passion for the protection of birds and
their habitats, and are especially concerned with risks to local and migratory birds in our
region.

We are concerned with the Project for the following reasons:
1. The potential for birds to collide with glass facades of the building

Recent studies estimate that between 365 and 988 million birds are killed annually from
colliding with glass windows and facades in the United States, leading to local, regional,
and national declines in bird populations.' The SEIR prepared for the Project does not
provide discussion, evaluation, or mitigation of potential bird collision.

As demonstrated by architectural renderings (see Figures 2.3-2, 2.3-3, 2.3-4, and 2.3-5,
SEIR), the proposed Project incorporates a large amount of glass material into the design
of the building and vegetated balconies surrounded by transparent glass railings (“steel
guardrails with front-mounted clear glass panels™). These types of designs (see through,
free-standing walls) are extremely hazardous to birds.>” While most of the bird species
observed in the vicinity of the project are common urban landscape birds, some are not as
common. A colony of Acorn Woodpeckers has been breeding in Plaza de Cesar Chavez
Park for many years. Flocks of Cedar Waxwings (Figure 1) have been observed in the
park, as well as Cooper’s Hawks®. These species are highly susceptible to bird collision;
75% of the reports of bird strikes received at SCVAS are of Cooper’s Hawks that collide
with glass surfaces as they chase their avian prey, and of Cedar Waxwing flocks that fly
into windows.”

1 Loss, Scott R., Tom Will, Sara S. Loss, and Peter P. Marra. Bird-building collision in the United States: Estimates of
annual mortality and species vulnerability. The Condor. American Ornithological Society. 116(1): 8-23. 2014.
2 Sheppard, C. 2011. Bird-Friendly Building Design. American Bird Conservancy, The Plains, VA
3 San Jose guidelines for Bird Safe design, City of San Jose 2014
* http://ebird.org/ebird/hotspot/L2361944
> Shani Kleinhaus, Ph.D, personal knowledge
22221 McClellan Road, Cupertino, CA 95014 Phone: (408) 252-3748 * Fax: (408)252-2850 1
email: scvas@scvas.org * www.scvas.org



Figure 1: Cedar Waxwing

The City of San Francisco requires Bird-Friendly Building design for any new
construction within 300-ft of a park or other “Urban Bird Refuge” of 2 acres or larger
(Figure 2). Plaza de Cesar Chavez Park, at 2.3 acres (and a known breeding site for
Acorn Woodpeckers), should be considered an “Urban Bird Refuge”.

The Final SEIR should discuss and mitigate the hazards of bird collision for Cedar
Waxwings, Cooper’s Hawks, and Acorn Woodpeckers.

Mitigation measures may include a reduction in the amount of glass material used in the
buildings design, avoidance of materials that reflect the sky and surrounding vegetation,
and incorporation of visual cues to alert birds of the structure. See-through, freestanding
glass walls and transparent glass railing should be avoided. Additional mitigations may
be achieved by following San Jose’s Bird-Friendly Building design guidelines (see
attached).

Urban Bird Refuge: Open spaces 2 acres or

larger dominated by vegetation, including Figure 2: Urban Blrd Refuge Source'

vegetated landscaping, forest, meadows, ‘ 6 :
land, i lands (i ] 1 ] ]

S o s e e San Francisco Bird Friendly Design

and green rooftops 2 acres or greater (line 7
page 39).

2 [

300’

6
http://www.sfplanning.org/ftp/files/publications_reports/bird safe bldgs/Standards for Bird Safe Buildings 7-5-11.pdf

22221 McClellan Road, Cupertino, CA 95014 Phone: (408) 252-3748 * Fax: (408) 252-2850 2
email: scvas@scvas.org * www.scvas.org



2. Impact to a breeding colony of Acorn Woodpeckers

Plaza de Cesar Chavez Park is a well-known home to a breeding family of Acorn
Woodpeckers (Figure 3, 4).

Figure 3: snapshot from eBird W
Hotspot database, shows the park asa Seo i
hotspot for this species. @ronan 4, Y
Wells Fargo Bank ) prone
. ‘
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Q
) o e @ e
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Figure 4: Acorn Woodpecker

In California, Acorn Woodpeckers breed from April to June. An Acorn Woodpecker
group may consist of 1-7 male breeders that compete to mate with 1-3 females.
Woodpeckers excavate their nests in a snag or large tree, which may also be a granary
tree. Granary trees are riddled with holes that have been drilled by woodpeckers and are
used to store acorns in. Woodpeckers may reuse the same nest for many years. Females
typically lay 5 eggs that are incubated for 11 days. Both male and females incubate the
eggs and tend to their young. Non-breeding helpers (young from previous years) often
help with incubation and other parental duties. The young leave the nest and take their
first flight at approximately 30-32 days after hatching and return to the nest to be fed for
several weeks’.

In addition to the potential of striking glass facades, shading and associated change in
vegetation could directly or indirectly cause the eviction of the Acorn Woodpecker
colony from Plaza de Cesar Chavez park.

" Koenig, Walter D., Peter B. Stacey, Mark T. Stanback and Ronald L. Mumme. 1995. Acorn Woodpecker (Melanerpes formicivorus),
The Birds of North America Online. Vol 194 (A. Poole, Ed.). Ithaca: Cornell Lab of Ornithology

22221 McClellan Road, Cupertino, CA 95014 Phone: (408) 252-3748 * Fax: (408) 252-2850 3
email: scvas@scvas.org * www.scvas.org



Mitigation Measure LU-1.1 proposes a contribution to the Parks and Community
Facilities Development Capital Improvement Program to "replace vegetated areas
affected by the shade with less sensitive and more permanent material".

This mitigation measure in and of itself will have significant and unavoidable impacts to
trees and habitat for the avian species of Plaza de Cesar Chavez park as well as the
aesthetics of the park. Given that mitigation cannot reduce the Landuse and Cumulative
impacts to less than significant level, we suggest that this mitigation be dropped and
replaced with sincere efforts to save the park trees and habitat value. Specifically, the
palm trees must be preserved considering Acorn Woodpeckers are known to nest in
these trees. Additionally, building design could be modified to allow sunlight into the
park to preserve the trees.

To compensate for the potential loss of granary sites in Plaza de Cesar Chavez park, the
SEIR should include a mitigation measure to provide funding for the installation of
artificial granary structures that may be used by Acorn Woodpeckers to store acorns.

The Downtown Strategy 2000 EIR proposes surveys for breeding birds 30 days prior to
grading, within 100-ft of construction activities. The 30-day window is too wide to
protect the Acorn Woodpeckers considering the entire nesting period is 2 months, with
an 11-14 day incubation period. The birds are habituated to urban life, but since the
Acorn Woodpeckers are sure to return to breed in the park, a biologist must be onsite to
monitor their behavior and protect them from disturbance.

Thank you for your attention, and please do not hesitate to contact me if you have
questions,

o Jfikad

Shani Kleinhaus

Environmental Advocate

Santa Clara Valley Audubon Society
Shani(@scvas.org

Cell: (650) 868 2114

22221 McClellan Road, Cupertino, CA 95014 Phone: (408) 252-3748 * Fax: (408)252-2850 4
email: scvas@scvas.org * www.scvas.org
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The area of glass on a fagade is the strongest predictor of threat to birds. The facade of Sauerbruch
Hutton’s Brandhorst Museum in Munich is a brilliant example of the creative use of non-glass materials.
Photos: Tony Brady (left), Anton Schedlbauer (background)

The following have endorsed this document as the most current source for information about bird collisions:

PRENDERGAST
LAUREL
ARCHITECTS

The cost of printing ABC's Bird-Friendly Building Design
guidebook was supported by a generous grant from Arnold
Glas, manufacturer of ORNILUX Bird Protection Glass. The
funder had no role in the study design, data collection and
analysis, decision to publish, or preparation of this document.

(Front cover) Boris Pena’s Public Health Office building in Mallorca, Spain, sports a galvanized, electro-fused steel
facade. Photo courtesy of Boris Pena
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Issues of cost prompted Hariri Pontarini Architects, in a joint venture with Robbie/
Young + Wright Architects, to revise a planned glass and limestone facade on the
School of Pharmacy building at the University of Waterloo, Canada. The new design
incorporates watercolors of medicinal plants as photo murals. Photo: Anne H. Cheung

41 Cooper Square in New York City, by Morphosis Architects, features a skin of perforated steel panels
fronting a glass/aluminum window wall. The panels reduce heat gain in summer and add insulation
in winter while also making the building safer for birds. Photo: Christine Sheppard, ABC
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EXECUTIVE SUMMARY

Collision with glass is the single biggest known killer of birds in the United States, claiming hundreds of millions or more lives
each year. Unlike some sources of mortality that predominantly kill weaker individuals, there is no distinction among victims
of glass. Because glass is equally dangerous for strong, healthy, breeding adults, it can have a particularly serious impact on
populations.

Bird kills at buildings occur across the United States. We know more about mortality patterns in cities, because that is where
most monitoring takes place, but virtually any building with glass poses a threat wherever it is. The dead birds documented by
monitoring programs or turned in to museums are only a fraction of the birds actually killed. The magnitude of this problem
can be discouraging, but there are solutions if people can be convinced to adopt them.

In recent decades, advances in glass technology and production have made it possible to construct buildings with all-glass
curtain walls, and we have seen a general increase in the amount of glass used in construction. Constructing bird-friendly
buildings and eliminating the worst existing threats requires imaginative design and recognition that not only do birds have a
right to exist, but their continued existence is a value to humanity.

New construction can incorporate bird-friendly design strategies from the beginning. However, there are many ways to
reduce mortality from existing buildings, with more solutions being developed all the time. Because the science is constantly
evolving, and because we will always wish for more information than we have, the temptation is to postpone action in

the hope that a panacea is just round the corner, but we can’t wait to act. We have the tools and the strategies to make a
difference now. Architects, designers, city planners, and legislators are key to solving this problem. They not only have access
to the latest building construction materials and concepts, they are also thought leaders and trend setters in the way we build
our communities and prioritize building design issues.

This publication, originally produced by the NYC Audubon Society, and reconceived by American Bird Conservancy (ABC),
aims to provide planners, aims to provide planners, architects, designers, bird advocates, local authorities, and the general
public with a clear understanding of the nature and magnitude of the threat glass poses to birds. This edition includes a review
of the science behind available solutions, examples of how those solutions can be applied to new construction and existing
buildings, and an explanation of what information is still needed. We hope it will spur individuals, businesses, communities,
and governments to address this issue and make their buildings safe for birds.

ABC’s Collisions Program works at the national level to reduce bird mortality by coordinating with local organizations,
developing educational programs and tools, conducting research, developing centralized resources, and generating
awareness of the problem.

A bird, probably a dove, hit the window of an Indiana
home hard enough to leave this ghostly image on the
glass. Photo: David Fancher
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Why Birds Matter

For many people, birds and nature have intrinsic
worth. Birds have been important to humans
throughout history, often used to symbolize cultural
values such as peace, freedom, and fidelity.

In addition to the pleasure they can bring to people,
we depend on them for critical ecological functions.
Birds consume vast quantities of insects, and control
rodent populations, reducing damage to crops and
forests, and helping limit the transmission of diseas-
es such as West Nile virus, dengue fever, and malaria.
Birds play a vital role in regenerating habitats by pol-
linating plants and dispersing seeds.

Birds are also a vast economic resource. According
to the U.S. Fish and Wildlife Service, bird watching is
one of the fastest growing leisure activities in North
America, and a multi-billion-dollar industry.

The Legal Landscape

At the start of the 20th Century, following the
extinction of the Passenger Pigeon and the near
extinction of other bird species due to unregulated
hunting, laws were passed to protect bird popula-
tions. Among them was the Migratory Bird Treaty
Act (MBTA), which made it illegal to kill a migratory
bird without a permit. The scope of this law, which
is still in effect today, extends beyond hunting, such
that anyone causing the death of a migratory bird,
even if unintentionally, can be prosecuted if that
death is deemed to have been foreseeable. This
may include bird deaths due to collisions with glass,
though there have yet to be any prosecutions in the
United States for such incidents. Violations of the

(Opposite) The White-throated Sparrow is the most frequent victim of
collisions reported by urban monitoring programs. Photo: Robert Royse

MBTA can result in fines of up to $500 per incident
and up to six months in prison.

The Bald and Golden Eagle Protection Act (originally
the Bald Eagle Protection Act of 1940), the Endan-
gered Species Act (1973), and the Wild Bird Conser-
vation Act (1992) provide further protections for
birds that may be relevant to building collisions.

Recent legislation, primarily at the city and state
level, has addressed the problem of mortality from
building collisions and light pollution. Cook County,
Illinois, San Francisco, California, Toronto, Canada,
and the State of Minnesota have all passed laws or
ordinances aimed at reducing bird kills, while other
authorities have pushed for voluntary measures.

The International Dark Skies Foundation, an environ-
mental organization whose mission is “to preserve
and protect the nighttime environment” now ac-
tively supports legislation designed to protect birds
by curbing light emissions.

Glass: The Invisible Threat

Glass can be invisible to both birds and humans.
Humans learn to see glass through a combination
of experience (how many of us at some time in our
lives have walked into a glass door or seen some-
body do s0?), visual cues, and expectation, but birds
are unable to use these signals. Most birds'first en-
counter with glass is fatal when they collide with it
at full speed.

No one knows exactly how many birds are killed by

glass - the problem exists on too great a scale, both

in terms of geography and quantity — but estimates

range from 100 million to one billion birds each year
in the United States. Despite the enormity of the

&
The hummingbird habit of ‘trap-lining’ - flying quickly from one feeding
spot to another - causes collisions when flowers or feeders are reflected in
glass. Photo: Terry Sohl

problem, however, currently available solutions can
reduce bird mortality while retaining the advantages
that glass offers as a construction material, without
sacrificing architectural standards.

Lighting: Exacerbating the Threat

The problem of bird collisions with glass is greatly
exacerbated by artificial light. Light escaping from
building interiors or from exterior fixtures can attract
birds, particularly during migration on foggy nights
or when the cloud base is low. Strong beams of light
can cause birds to circle in confusion and collide
with structures, each other, or even the ground.
Others may simply land in lighted areas and must
then navigate an urban environment rife with other
dangers, including more glass.

Birds and the Built Environment

Humans first began using glass in Egypt, around
3500 BCE. Glass blowing, invented by the Romans
in the early First Century CE, greatly increased the
ways glass could be used, including the first use of
crude glass windows. Although the Crystal Palace in
London, England, erected in 1851, is considered by

BIRD-FRIENDLY BUILDING DESIGN




architects to mark the beginning of the use of glass
as a structural element, the invention of float glass in
the 1950s allowed mass production of modern win-
dows. In the 1980s, development of new production
and construction technologies culminated in today’s
glass skyscrapers.

Sprawling land-use patterns and intensified urban-
ization degrade the quality and quantity of bird
habitat across the globe. Cities and towns encroach
on riverbanks and shorelines. Suburbs, farms, and
recreation areas increasingly infringe upon wetlands
and woodlands. Some bird species simply abandon
disturbed habitat. For species that can tolerate dis-
turbance, glass is a constant threat, as these birds
are seldom far from human structures. Migrating
birds are often forced to land in trees lining our side-
walks, city parks, waterfront business districts, and
other urban green patches that have replaced their
traditional stopover sites.

The amount of glass in a building is the strongest
predictor of how dangerous it is to birds. However,
even small areas of glass can be lethal. While bird kills
at homes are estimated at one to ten birds per home

Warblers, such as this Black-and-white, are often killed by window collisions
as they migrate. Photo: Luke Seitz

BIRD-FRIENDLY BUILDING DESIGN

per year, the large number of homes multiplies that
loss to millions of birds per year in the United States.
Other factors can increase or decrease a building'’s
impact, including the density and species composi-
tion of local bird populations, local geography, the
type, location, and extent of landscaping and nearby
habitat, prevailing wind and weather, and patterns of
migration through the area. All must be considered
when planning bird-friendly buildings.

Impact of Collisions on Bird Populations
About 25% of species are now on the U.S. WatchList
of birds of conservation concern (www.abcbirds.org/
abcprograms/science/watchlist/index.html), and
even many common species are in decline. Habitat
destruction or alteration on both breeding and win-
tering grounds remains the most serious man-made
problem, but collisions with buildings are the largest
known fatality threat. Nearly one third of the bird
species found in the United States, over 258 species,
from hummingbirds to falcons, are documented as
victims of collisions. Unlike natural hazards that pre-
dominantly kill weaker individuals, collisions kill all
categories of birds, including some of the strongest,
healthiest birds that would otherwise survive to
produce offspring. This is not sustainable and most
of the mortality is avoidable. This document is one
piece of a strategy to keep building collisions from
increasing, and ultimately, to reduce them.

The Impact of Trends in Modern
Architecture

In recent decades, advances in glass technology
and production have made it possible to construct
buildings with all-glass curtain walls, and we have
seen a general increase in the amount of glass used

in construction. This is manifest in an increase in
picture windows on private homes and new appli-
cations for glass are being developed all the time.
Unfortunately, as the amount of glass increases, so
does the incidence of bird collisions.

In recent decades, growing concern for the en-
vironment has stimulated the development of
“green” standards and rating systems. The best
known is the Green Building Council’s (GBC) Leader-
ship in Energy and Environmental Design, or LEED.
GBC agrees that green buildings should not threaten
Wildlife, but until recently, did not include language
addressing the threat of glass to birds.

Their Resource Guide, starting with the 2009 edition,
calls attention to parts of existing LEED credits that
can be applied to reduce negative impacts on birds.
(One example: reducing light pollution saves energy
and benefits birds.) As of October 14, 2011, GBC has
added Credit 55: Bird Collision Deterrence, to their
Pilot Credit Library (http://www.usgbc.org/Showfile.
aspx?DocumentID=10402), drafted by ABC, mem-
bers of the Bird-safe Glass Foundation, and the GBC
Site Subcommittee.

The Common Yellowthroat may be the most common warbler in North
America and is also one of the most common victims of collisions with
glass. Photo: Owen Deutsch



Essential to this credit is quantifying the threat level
to birds posed by different materials and design
details. These threat factors are used to calculate an
index representing the building’s facade and that
index must be below a standard value to earn the
credit. The credit also requires adopting interior
and exterior lighting plans and post-construction
monitoring. The section on Research in Appendix

| reviews the work underlying the assignment of
threat factors.

ABC is a registered provider of AlA continuing
education, with classes on bird-friendly design
and LEED Pilot Credit 55 available in face-to-face
and webinar formats. Contact Christine Sheppard,
csheppard@abcbirds.org, for more information.

Defining What’s Good for Birds

It is increasingly common to see the phrase “bird-
friendly” used in a variety of situations to demonstrate
that a particular product, building, legislation, etc., is
not harmful to birds. All too often, however, this term is
unaccompanied by a clear definition, and lacks a sound
scientific foundation to underpin its use.

Ultimately, defining “bird friendly”is a subjective task.
Is bird-friendliness a continuum, and if so, where does
friendly become unfriendly? Is “bird-friendly” the same
as “bird-safe?” How does the definition change from
use to use, situation to situation?

It is impossible to know exactly how many birds

a particular building will kill before it is built, and
so realistically, we cannot declare a building to be
bird-friendly before it has been carefully monitored
for several years. However, there are several factors
that can help us predict whether a building will be

particularly harmful to birds or generally benign,
and we can accordingly define simple “bird-smart
standards” that, if followed, will ensure a prospective
building poses a minimal potential hazard to birds.

ABC’s Bird-Friendly Building Standard
A bird-friendly building is one where:

+  Atleast 90% of exposed facade material from
ground level to 40 feet (the primary bird
collision zone) has been demonstrated in
controlled experiments’ to deter 70% or
more of bird collisions

«  Atleast 60% of exposed facade material above
the collisions zone meets the above standard

- There are no transparent passageways or cor-
ners, or atria or courtyards that can trap birds

«  Outside lighting is appropriately shielded and
directed to minimize attraction to night-
migrating songbirds?

« Interior lighting is turned off at night or de-
signed to minimize light escaping through
windows

+  Landscaping is designed to keep birds away
from the building’s facade?

«  Actual bird mortality is monitored and compen-
sated for (e.g., in the form of habitat preserved
or created elsewhere, mortality from other
sources reduced, etc.)

See the section Research: Deterring Bird Collisions in

Appendix | for information on these controlled
studies.

2See the section Solutions: Lighting Design on page 31

3See Landscaping and Vegetation, Appendix | on Page 40

The Hotel Puerta America in Mexico City was designed by Jean Nouvel, and
features external shades. This is a flexible strategy for sun control, as well as
preventing collisions; shades can be lowered selectively when and where
needed. Photo: Ramon Duran

BIRD-FRIENDLY BUILDING DESIGN
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PROBLEM: GLASS

The glass in this Washington, DC atrium poses a double hazard, drawing
birds to plants inside, as well as reflecting sky above. Photo: ABC



The Properties of Glass

Glass can appear very differently depending on a number of
factors, including how it is fabricated, the angle at which it
is viewed, and the difference between exterior and interior
light levels. Combinations of these factors can cause glass to
look like a mirror or dark passageway, or to be completely
invisible. Humans do not actually “see” most glass, but are
cued by context such as mullions, roofs or doors. Birds, how-
ever, do not perceive right angles and other architectural
signals as indicators of obstacles or artificial environments.

The glass-walled towers of the Time-Warner Center in New York City appear to birds
as just another piece of the sky. Photo: Christine Sheppard, ABC

Reflection

Viewed from outside, transparent glass on buildings is often
highly reflective. Almost every type of architectural glass,
under the right conditions, reflects the sky, clouds, or nearby
habitat familiar and attractive to birds. When birds try to fly
to the reflected habitat, they hit the glass. Reflected vegeta-
tion is the most dangerous, but birds also attempt to fly past
reflected buildings or through reflected passageways.

Transparency

Birds strike transparent windows as they attempt to access
potential perches, plants, food or water sources, and other
lures seen through the glass. Glass “skywalks” joining build-
ings, glass walls around planted atria, windows installed per-
pendicularly on building corners, and exterior glass handrails
or walkway dividers are dangerous because birds perceive
an unobstructed route to the other side.

Black Hole or Passage Effect

Birds often fly through small gaps, such as spaces between
leaves or branches, nest cavities, or other small openings. In
some light, glass can appear black, creating the appearance of
just such a cavity or “passage” through which birds try to fly.

Factors Affecting Rates of Bird Collisions

for a Particular Building

Every site and every building can be characterized as a
unique combination of risk factors for collisions. Some,
particularly aspects of a building’s design, are very building-
specific. Many negative design features can be readily coun-
tered, or, in new construction, avoided. Others, for example
a building’s location and siting, relate to migration routes,
regional ecology, and geography-factors that are difficult if
not impossible to modify.

Transparent handrails are a dangerous trend for birds, especially
when they front vegetation. Photo: Christine Sheppard, ABC

Architectural cues show people that only one panel on the face
of this shelter is open; to birds, all the panels appear to be open.
Photo: Christine Sheppard, ABC
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Large facing panes of glass can appear to be a clear pathway.

Photo: Christine Sheppard, ABC

The same glass can appear transparent or highly reflective,
depending on weather or time of day. Photo: Christine

Sheppard, ABC
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Building Design

Glass causes virtually all bird collisions with buildings. The
relative threat posed by a particular building depends sub-
stantially on the amount of exposed glass, as well as the
type of glass used, and the presence of glass “design traps".
Klem (2009) in a study based on data from Manhattan, New
York, found that a 10% increase in the area of reflective and
transparent glass on a building facade correlated with a 19%
increase in the number of fatal collisions in spring and a 32%
increase in fall.

Type of Glass

The type of glass used in a building is a significant compo-
nent of its danger to birds. Mirrored glass is often used to
make a building “blend” into an area by reflecting its sur-
roundings. Unfortunately, this makes those buildings espe-
cially deadly to birds. Mirrored glass is reflective at all times
of day, and birds mistake reflections of sky, trees, and other
habitat features for reality. Non-mirrored glass can be highly
reflective at one time, and at others, appear transparent or
dark, depending on time of day, weather, angle of view, and
other variables, as with the window pictured below. Tinted
glass reduces collisions, but only slightly. Low-reflection
glass may be less hazardous in some situations, but does not
actively deter birds and can create a“passage effect,” appear-
ing as a dark void that could be flown through (see page 11).

Building Size

As building size increases for a particular design, so usually
does the amount of glass, making larger buildings more of a
threat. It is generally accepted that the lower stories of build-
ings are the most dangerous because they are at the same
level as trees and other landscape features that attract birds.
However, monitoring programs accessing setbacks and roofs
of tall buildings are finding that birds also collide with higher
levels.

Building Orientation and Siting

Building orientation in relation to compass direction has not
been implicated as a factor in collisions, but siting of a build-
ing with respect to surrounding habitat and landscaping can
be an issue, especially if glass is positioned so that it reflects
vegetation. Physical features such as outcrops or pathways
that provide an open flight path through the landscape can
channel birds towards or away from glass and should be
considered early in the design phase.

Design Traps

Windowed courtyards and open-topped atria can be death
traps for birds, especially if they are heavily planted. Birds

fly down into such places, and then try to leave by flying
directly towards reflections on the walls. Glass skywalks and
outdoor handrails, and building corners where glass walls or
windows are perpendicular are dangerous because birds can
see through them to sky or habitat on the other side.

Birds flying from a meadow on the left are channeled towards the glass doors of this
building by a rocky outcrop to the right of the path. Photo: Christine Sheppard, ABC



Mirrored glass is dangerous at all times of day, whether it reflects vegetation, sky, or simply open space
through which a bird might try to fly. Photo: Christine Sheppard, ABC
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Plantings on setbacks and rooftops can attract birds to glass
they might otherwise avoid. Photo: Christine Sheppard, ABC

Vines cover most of these windows, but birds might fly into
the dark spaces on the right. Photo: Christine Sheppard, ABC
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Reflections on home windows are a significant source of bird mortality. The partially
opened vertical blinds seen here may break up the reflection enough to reduce the
hazard to birds. Photo: Christine Sheppard, ABC

Reflected Vegetation

Glass that reflects shrubs and trees causes more collisions
than glass that reflects pavement or grass (Gelb and Delec-
retaz, 2006). Studies have only quantified vegetation within
15-50 feet of a fagade, but reflections can be visible at much
greater distances. Vegetation around buildings will bring
more birds into the vicinity of the building; the reflection of
that vegetation brings more birds into the glass. Taller trees
and shrubs correlate with more collisions. It should be kept
in mind that vegetation on slopes near a building will reflect
in windows above ground level. Studies with bird feeders
(Klem et al., 1991) have shown that fatal collisions result

when birds fly towards glass from more than a few feet away.

Green Roofs and Walls

Green roofs bring habitat elements attractive to birds to
higher levels, often near glass. However, recent work shows
that well designed green roofs can become functional
ecosystems, providing food and nest sites for birds. Siting

of green roofs, as well as green walls and rooftop gardens
should therefore be carefully considered, and glass adjacent
to these features should have protection for birds.

Local Conditions

Areas where fog is common may exacerbate local light pol-
lution (see below). Areas located along migratory pathways
or where birds gather prior to migrating across large bodies
of water, for example, in Toronto, Chicago, or the southern
tip of Florida, expose birds to highly urban environments
and have caused large mortality events (see Appendix Il for
additional information on how migration can influence bird
collisions).

Lighting

Interior and exterior building and landscape lighting can
make a significant difference to collisions rates in any one lo-
cation. This phenomenon is dealt with in detail in the section
on lighting.

Planted, open atrium spaces lure birds down, then prove dangerous when birds try to
fly out to reflections on surrounding windows. Photo: Christine Sheppard, ABC



This atrium has more plants than anywhere outside on the surrounding streets, making the glass deadly for birds seeking food in this area.
Photo: Christine Sheppard, ABC
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Itis possible to design buildings that can reasonably be
expected not to kill birds. Numerous examples exist, not
necessarily designed with birds in mind, but to be functional
and attractive. These buildings may have windows, but use
screens, latticework, grilles, and other devices outside the
glass or integrated into the glass.

Finding glass treatments that can eliminate or greatly reduce
bird mortality while minimally obscuring the glass itself

has been the goal of several researchers, including Martin
Rossler, Dan Klem, and Christine Sheppard. Their research,
discussed in more detail in Appendix |, has focused primarily
on the spacing, width, and orientation of lines marked on
glass, and has shown that patterns covering as little as 5%
of the total glass surface can deter 90% of strikes under
experimental conditions. They have consistently shown that
most birds will not attempt to fly through horizontal spaces
less than 2" high nor through vertical spaces 4” wide or less.
We refer to this as the 2 x 4 rule. There are many ways that
this can be used to make buildings safe for birds.

Designing a new structure to be bird friendly does not need
to restrict the imagination or add to the cost of construction.
Architects around the globe have created fascinating and
important structures that incorporate little or no exposed
glass. In some cases, inspiration has been born out of
functional needs, such as shading in hot climates, in others,
aesthetics; being bird-friendly was usually incidental. Retro-
fitting existing buildings can often be done by targeting
problem areas, rather than entire buildings.

(Opposite) The external glass screen on the GSA Regional Field Office in Houston, TX,

designed by Page Southerland Page, means windows are not visible from many angles.

Photo: Timothy Hursley

Emilio Embasz used creative lighting strategies to illuminate his Casa de Respira Espiritual, located north of Seville, Spain. Much of the
structure and glass are below grade, but are filled with reflected light. Photo courtesy of Emilio Ambasz and Associates

BIRD-FRIENDLY BUILDING DESIGN
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FOA made extensive use of bamboo in the design of this
Madrid, Spain public housing block. Shutters are an excellent
strategy for managing bird collisions as they can be closed as

needed. Photo courtesy of FOA

Facades, netting, screens, grilles, shutters,
exterior shades

There are many ways to combine the benefits of glass with
bird-safe or bird-friendly design by incorporating elements
that preclude collisions without completely obscuring vision.
Some architects have designed decorative facades that
wrap entire structures. Recessed windows can functionally
reduce the amount of visible glass and thus the threat to
birds. Netting, screens, grilles, shutters and exterior shades
are more commonly used elements that can make glass
safe for birds. They can be used in retrofits or be an integral
part of an original design, and can significantly reduce bird
mortality.

The facade of the New York Times building, by FX Fowle and Renzo Piano, is composed of ceramic rods, spaced to let occupants see out, while minimizing

the extent of exposed glass. Photo: Christine Sheppard, ABC
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Before the current age of windows that are unable to be
opened, screens protected birds in addition to their primary
purpose of keeping bugs out. Screens and nets are still
among the most cost-effective methods for protecting
birds, and netting can often be installed so as to be nearly
invisible. Netting must be installed several inches in front of
the window, so impact does not carry birds into the glass.
Several companies sell screens that can be attached with
suction cups or eye hooks for small areas of glass. Others
specialize in much larger installations.

Decorative grilles are also part of many architectural tradi-
tions, as are shutters and exterior shades, which have the
additional advantage that they can be closed temporarily,
specifically during times most dangerous to birds, such as
migration and fledging (see Appendix II).

Functional elements such as balconies and balustrades can
act like a facade, protecting birds while providing an amenity
for residents.

External shades on Renzo Piano’s California Academy of Sciences in San Francisco are
lowered during migration seasons to eliminate collisions. Photo: Mo Flannery



For the Langley Academy in Berkshire, UK, Foster + Partners
used louvers to control light and ventilation, also making the
building safe for birds. Photo: Chris Phippen Ofis

The combination of shades and balustrades screens glass on Ofis Architect’s Instead of glass, this side of Jean Nouvel’s Institute Arabe du Monde in Paris, A series of balconies, such as those pictured here, can hide glass from view.
Apartments on the Coast in Izola, Slovenia. Photo courtesty of Ofis France features motor-controlled apertures that produce filtered light in the Photo: Elena Cazzaniga

interior of the building. Photo: Vicki Paull
BIRD-FRIENDLY BUILDING DESIGN 1 9




Awnings and Overhangs

Overhangs have been said to reduce collisions, however,
they do not eliminate reflections, and only block glass from
the view of birds flying above. They are thus of limited effec-
tiveness as a general strategy.

UV Patterned Glass

Birds can see into the ultraviolet (UV) spectrum of light,
arange largely invisible to humans (see page 36). UV-
reflective and/or absorbing patterns (transparent to humans
but visible to birds) are frequently suggested as the optimal
solution for many bird collision problems. Progress in the
search for bird-friendly UV glass has been slow, however,
due to the inherent technical complexities, and because,

in the absence of widespread legislation mandating bird-
friendly glass, only a few glass companies recognize this as
a market opportunity. Research indicates that UV patterns
need strong contrast to be effective.

Overhangs block viewing of glass from some angles, but do not
necessarily eliminate reflections. Photo: Christine Sheppard, ABC

Angled Glass

In a study (Klem et al., 2004) comparing bird collisions

with vertical panes of glass to those tilted 20 degrees or

40 degrees, the angled glass resulted in less mortality. For

this reason, it has been suggested that angled glass should

be incorporated into buildings as a bird-friendly feature.

While angled glass may be useful in special circumstances,

the birds in the study were flying parallel to the ground

from nearby feeders. In most situations, however, birds

approach glass from many angles, and can see glass from

many perspectives. Angled glass is not recommended as
Reflections in this angled fagade can be seen clearly over a long appropriate or useful strategy. The New York Times printing
distance, and birds can approach the glass from any angle. Photo: plant, pictured opposite, Clearly illustrates this point. The
Christine Sheppard, ABC angled glass curtain wall shows clear reflections of nearby

vegetation, visible from a long distance away.

Deeply recessed windows, such as these on Stephen Holl’s Simmons Hall at MIT, can
block viewing of glass from most angles. Photo: Dan Hill
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Translucent glass panels on the Kunsthaus Bregenz in Austria, designed by Atelier Peter Zumthor, provide
light and air to the building interior, without dangerous reflections. Photo: William Heltz



The glass facade of SUVA Haus in Basel, Switzerland, reno-
vated by Herzog and de Meuron, is screen-printed on the
outside with the name of the company owning the building.
Photo: Miguel Marqués Ferrer

Dense stripes of internal frit on University Hospital's
Twinsburg Health Center in Cleveland, by Westlake, Reed,
Leskosky will overcome virtually all reflections. Photo:
Christine Sheppard, ABC
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Patterns on Glass

Patterns are often applied to glass to reduce the trans-
mission of light and heat; they can also provide some
design detail. When designed according to the 2 x 4
rule, (see p. 17) patterns on glass can also prevent bird
strikes. External patterns on glass deter collisions ef-
fectively because they block glass reflections, acting like
a screen. Ceramic dots or ‘frits’and other materials can
be screened, printed, or otherwise applied to the glass
surface. This design element, useful primarily for new
construction, is currently more common in Europe and
Asia, but is being offered by an increasing number of
manufacturers in the United States.

More commonly, patterns are applied to an internal
surface of double-paned windows. Such designs may
not be visible if the amount of light reflected from the
frit is insufficient to overcome reflections on the glass’
outside surface. Some internal frits may only help break
up reflections when viewed from some angles and in
certain light conditions. This is particularly true for large
windows, but also depends on the density of the frit pat-
tern. The internet company IAC's headquarters building
in New York City, designed by Frank Gehry, is composed
entirely of fritted glass, most of high density. No collision
mortalities have been reported at this building after two
years of monitoring by Project Safe Flight. Current re-
search is testing the relative effectiveness of different frit
densities, configurations, and colors.

The Studio Gang'’s Aqua Tower in Chicago was designed with birds in mind.
Strategies include fritted glass and balcony balustrades. Photo: Tim Bloomquist



The dramatic City Hall of Alphen aan den Rijn in the Netherlands, designed
by Erick van Egeraat Associated Architects, features a fagade of etched glass.
Photo: Dik Naagtegal

RAU’s World Wildlife Fund Headquarters in the Netherlands uses External frit, as seen here on the Lile Museum of Fine Arts, by Ibos A detail of a pattern printed on glass at the Cottbus Media Centre in
wooden louvers as sunshades; they also diminish the area of glass and Vitart, is more effective at breaking up reflections than patterns Germany. Photo: Evan Chakroff
visible to birds. Photo courtesy of RAU on the inside of the glass. Photo: G. Fessy BIRD-FRIENDLY BulLDING Desicn 23
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While some internal fritted glass patterns can be over-
come by reflections, Frank Gehry’s IAC Headquarters in
Manhattan is so dense that the glass appears opaque.

Photo: Christine Sheppard, ABC

UN Studio’s Het Valkhof Museum in Nijmegan, The
Netherlands, uses translucent glass to diffuse light to
the interior, which also reduces dangerous reflections.
Photo courtesy of UN Studio.

BIRD-FRIENDLY BUILDING DESIGN

Opaque and Translucent Glass

Opaque, etched, stained, frosted glass, and glass block can
are excellent options to reduce or eliminate collisions, and
many attractive architectural applications exist. They can
be used in retrofits but are more commonly used in new
construction.

Frosted glass is created by acid etching or sandblasting
transparent glass. Frosted areas are translucent, but different
finishes are available with different levels of light transmis-
sion. An entire surface can be frosted, or frosted patterns
can be applied. Patterns should conform to the 2 x 4 rule
described on page 17. For retrofits, glass can also be frosted
by sandblasting on site.

Stained glass is typically seen in relatively small areas but can
be extremely attractive and is not conducive to collisions.

Glass block is extremely versatile, can be used as a design
detail or primary construction material, and is also unlikely
to cause collisions.

Frosted glass facade on the Wexford Science and Technology building in Philadelphia,
by Zimmer, Gunsul, Frasca. Photo: Walker Glass

Renzo Piano’s Hermes Building in Tokyo has a facade of glass block.
Photo: Mariano Colantoni



A dramatic use of glass block denotes the Hecht Warehouse in Washington, DC,
by Abbott and Merkt. Photo: Sandra Cohen-Rose and Colin Rose
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ABC BirdTape

ABC, with support from the
Rusinow Family Foundation, has
produced ABC BirdTape to make

home windows safer for birds.
This easy-to-apply tape lets birds
see glass while letting you see
out, is easily applied, and lasts
up to four years.

For more information, visit

www.ABCBirdTape.org

Photos : Dariusz Zdziebkowski, ABC
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Internal Shades, Blinds, and Curtains

Light colored shades are often recommended as a way to
deter collisions. However, they do not effectively reduce
reflections and are not visible from acute angles. Blinds have
the same problems, but when visible and partly open, they
are more likely to break up reflections than solid shades.

Window Films

Currently, most patterned window films are intended for use
inside structures as design elements or for privacy, but this
is beginning to change. CollidEscape, a perforated window
film similar to 3M™ Scotchcal™ Perforated Window Graphic
Film, but designed to last for 10 years or more on the exterior
surface of glass, is a well-known external solution. It covers
the entire surface of a window, appears opaque from the
outside, but still permits a view out from inside. Interior
films, when applied correctly, have held up well in external
applications, but this solution has not yet been tested

over decades. A film with a pattern of narrow, horizontal
stripes was applied to a building, in Markham, Ontario and
successfully eliminated collisions. Another film has been
effective at the Philadelphia Zoo's Bear Country exhibit (see

A single decal is minimally effective for collision prevention on a window of this size,
as there is still a substantial amount of untreated glass. Photo: Christine Sheppard, ABC

photo on opposite page). In both cases, the response of
people has also been positive.

Temporary Solutions

In some circumstances, especially for homes and small build-
ings, quick, low-cost, temporary solutions such as making
patterns on glass with tape or paint can be very effective.
Even a modest effort can reduce collisions. Such measures
can be applied when needed and are most effective follow-
ing the 2 x 4 rule. For more information, see ABC's informa-
tive flyer “You Can Save Birds from Flying into Windows" at
www.abcbirds.org/abc

Decals
Decals are probably the most popularized solution to bird
collisions, but their effectiveness is widely misunderstood.

Birds do not recognize decals as silhouettes of birds, spider
webs, or other items, but simply as obstacles that they

may try to fly around. Decals are most effective if applied
following the 2 x 4 rule, but even a few may reduce collisions.
Because decals must also be replaced frequently, they are
usually considered a short-term strategy for small windows.

Tape decals (Window Alert shown here) placed following the 2 x 4 rule can be effective
at deterring collisions. Photo: Christine Sheppard, ABC



This window at the Philadelphia Zoo's Bear Country exhibit was the site of frequent bird
collisions until this window film was applied. Collisions have been eliminated, with no
complaints from the public. Photo courtesy of Philadelphia Zoo
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PROBLEM: LIGHTING

Each white speck seen here is a bird, trapped in the beams of
light forming the 9/11 Tribute in Light in New York City. Volunteers

watch during the night and the lights are turned off briefly if large
numbers of birds are observed. Photo: Jason Napolitano




Artificial light is increasingly recognized as a negative factor
for humans as well as wildlife. Rich and Longcore (2006) have
gathered comprehensive reviews of the impact of “ecological
light pollution” on vertebrates, insects, and even plants. For
birds especially, light can be a significant and deadly hazard.

Beacon Effect and Urban Glow

Light at night, especially during bad weather, creates con-
ditions that are particularly hazardous for night-migrating
birds. Typically flying at altitudes over 500 feet, migrants
often descend to lower altitudes during inclement weather,
where they may encounter artificial light from buildings.
Water vapor in very humid air, fog, or mist refracts light,
forming an illuminated halo around light sources.

There is clear evidence that birds are attracted to light, and
once close to the source, are unable to break away (Rich and
Longcore, 2006; Poot et al., 2008; Gauthreaux and Belser,
2006). How does this become a hazard to birds? When birds
encounter beams of light, especially in inclement weather,
they tend to circle in the illuminated zone, appearing dis-
oriented and unwilling or unable to leave. This has been
documented recently at the 9/17 Memorial in Lights, where
lights must be turned off briefly when large numbers of birds
become caught in the beams. Significant mortality of migrat-
ing birds has been reported at oil platforms in the North Sea
and the Gulf of Mexico. Van de Laar (2007) tested the impact
on birds of lighting on an off-shore platform. When lights
were switched on, birds were immediately attracted to the
platform in significant numbers. Birds dispersed when lights
were switched off. Once trapped, birds may collide with
structures or each other, or fall to the ground from exhaus-
tion, where they are at risk from predators.

While mass mortalities at very tall illuminated structures
(such as skyscrapers) during inclement weather have
received the most attention, mortality has also been

associated with ground-level lighting during clear weather.
Light color also plays a role, with blue and green light much
safer than white or red light. Once birds land in lighted areas,
they are at risk from colliding with nearby structures as they
forage for food by day.

In addition to killing birds, overly-lit buildings waste electric-
ity, and increase greenhouse gas emissions and air pollu-
tion levels. Poorly designed or improperly installed outdoor
fixtures add over one billion dollars to electrical costs in the
United States every year, according to the International Dark
Skies Association. Recent studies estimate that over two
thirds of the world’s population can no longer see the Milky
Way, just one of the nighttime wonders that connect people
with nature. Together, the ecological, financial, and cultural
impacts of excessive building lighting are compelling rea-
sons to reduce and refine light usage.

Houston skyline at night. Photo: Jeff Woodman

Overly-lit buildings waste electricity and increase greenhouse
gas emissions and air pollution levels, as well as posing a threat
to birds. Photo: Matthew Haines
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Reducing exterior building and site lighting has proven
effective at reducing mortality of night migrants. At the

same time, these measures reduce building energy costs and

decrease air and light pollution. Efficient design of lighting
systems plus operational strategies to reduce light “trespass”
or “spill light” from buildings while maximizing useful light
are both important strategies. In addition, an increasing
body of evidence shows that red lights and white light
(which contains red wavelengths) particularly attract and
confuse birds, while green and blue light have far

less impact.

Light pollution is largely a result of inefficient exterior
lighting, and improving lighting design usually produces
savings greater than the cost of changes. For example, globe
fixtures permit little control of light, which shines in all
directions, resulting in a loss of as much as 50% of energy, as
well as poor illumination. Cut-off shields can reduce lighting
loss and permit use of lower powered bulbs.

Most “vanity lighting”is unnecessary. However, when it is
used, building features should be highlighted using down-
lighting rather than up-lighting. Where light is needed for
safety and security, reducing the amount of light trespass
outside of the needed areas can help by eliminating shad-
ows. Spotlights and searchlights should not be used during
bird migration. Communities that have implemented pro-
grams to reduce light pollution have not found an increase
in crime.

Using automatic controls, including timers, photo-sensors,
and infrared and motion detectors is far more effective than
reliance on employees turning off lights. These devices gen-
erally pay for themselves in energy savings in less than a
year. Workspace lighting should be installed where needed,
rather than lighting large areas. In areas where indoor lights
will be on at night, minimize perimeter lighting and/or draw

(Opposite) Fixtures such as these reduce light pollution, saving energy and money, and
reducing negative impacts on birds. Photo: Dariusz Zdziebkowski, ABC

Shielded light fixtures are widely available in
many different styles. Photo: Susan Harder

shades after dark. Switching to
daytime cleaning is a simple
way to reduce lighting while
also reducing costs.

Lights Out Programs

Birds evolved complex, comple-
mentary systems for orientation
and vision long before humans
developed artificial light. We
still have much more to learn,
especially the differences be-
tween species, but recent sci-

ence has begun to clarify how

artificial light poses a threat to birds, especially nocturnal mi-
grants. These birds use a magnetic sense which is dependent
on dim light from the blue-green end of the spectrum.

Research has shown that different wavelengths cause dif-
ferent behaviors, with yellow and red light preventing ori-
entation. Different intensities of light also produce different

Reprinted courtesy of DarkSkySociety.org
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Shielded lights, such as those shown above, cut down on light
pollution and are much safer for birds. Photo: Susan Harder

Lights Out

map legend

Red: state ordinance

Yellow: cities in state-wide
programs

Turquoise: program
in development

Blue: local programs

e ek
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reactions. Despite the complexity of this issue, there is one
simple way to reduce mortality: turn lights off.

Across the United States and Canada, “Lights Out” programs
at the municipal and state level encourage building owners
and occupants to turn out lights visible from outside during
spring and fall migration. The first of these, Lights Out
Chicago, was started in 1995, followed by Toronto in 1997.
There are over twenty programs as of mid-2011.

The programs themselves are diverse. Some are directed by
environmental groups, others by government departments,
and still others by partnerships of organizations. Participa-
tion in some, such as Houston’s, is voluntary. Minnesota
mandates turning off lights in state-owned and -leased

buildings, while Michigan’s governor proclaims Lights Out
dates annually. Many jurisdictions have a monitoring compo-
nent or work with local rehabilitators. Monitoring programs
can provide important information in addition to quantify-
ing collision levels and documenting solutions. Toronto, for
example, determined that if short buildings emit more light,
they can be more dangerous to birds than tall building emit-
ting less light.

Ideally, Lights Out programs would be in effect year round,
saving birds and energy costs and reducing emissions of
greenhouse gases. ABC stands ready to help develop new
programs and to support and expand existing programs.

Distribution of Lights Out Programs in North America
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: LEGISLATION

SOLUTIONS



Changing human behavior is generally a slow
process, even when the change is uncontroversial.
Legislation can be a powerful tool for modifying be-
havior. Conservation legislation has created reserves,
reduced pollution, and protected threatened spe-
cies and ecosystems. Initial efforts to document bird
mortality and recommend ways to remediate col-
lisions have more recently given way to legislation
that promotes bird-friendly design and reduction of
light pollution.

Most of these ordinances refer to external guide-
lines, rather than specifying how their goals must be
achieved, and because there are many guidelines,
created at different times and often specific to par-
ticular places, this can lead to contradiction, confu-
sion, and cases of ‘shopping’ for the cheapest option.
These ABC guidelines are intended to address colli-
sions at a national level and may be distributed by
other groups.

One challenge in creating legislation is to provide
specific strategies and create objective measures
that architects can use to accomplish their task. ABC
has incorporated objective criteria into this docu-
ment and created a model ordinance to be found in
Appendix V.

ABC is willing to partner with local groups in creat-
ing additions to the Guidelines with local focus and
to assist in promoting local, bird-friendly legislation.

Cook County, lllinois, was the first to pass bird-
friendly construction legislation, sponsored by
then-Assemblyman Mike Quigley.

United States Capitol, Washington, DC . Photo: stock.xchng

In 2006, Toronto, Canada, proposed a Green De-
velopment Standard, initially a set of voluntary
guidelines to promote sustainable site and build-
ing design, including guidelines for bird-friendly
construction. Development Guidelines became
mandatory on January 1, 2011, but the process of
translating guidelines into blueprints is still under-
way. San Francisco adopted Standards for Bird-safe
Buildings in September, 2011. Listed below are some
examples of current and pending ordinances at lev-
els from federal to municipal.

Federal (proposed)

lllinois Congressman Mike Quigley (D-IL) introduced the
Federal Bird-Safe Buildings Act of 2011 (HR 1643), which
calls for each public building constructed, acquired, or
altered by the General Services Administration (GSA) to in-
corporate, to the maximum extent possible, bird-safe build-
ing materials and design features. The legislation would
require GSA to take similar actions on existing buildings,
where practicable. Importantly, the bill has been deemed
cost-neutral by the Congressional Budget Office. See http://
thomas.loc.gov/cgi-bin/query/z?c112:H.R.1643.1H

State: Minnesota (enacted)

Chapter 101, Article 2, Section 54: Between March 15 and
May 31, and between August 15 and October 31 each
year, occupants of state-owned or state-leased build-

ings must attempt to reduce dangers posed to migrating
birds by turning off building lights between midnight and
dawn, to the extent turning off lights is compatible with
the normal use of the buildings. The commissioner of ad-
ministration may adopt policies to implement this require-
ment. See www.revisor.leg.state.mn.us/laws/?id=101&doc
type=Chapter&year=2009&type=0

Song Sparrow: Greg Lavaty

State: Minnesota (enacted; regulations
pending)

Beginning on July 1, 2010, all Minnesota State bonded
projects — new and substantially renovated —that have not
already started the schematic design phase on August 1,
2009 will be required to meet the Minnesota Sustainable
Building 2030 (SB 2030) energy standards. See
www.mn2030.umn.edu/

State: New York (pending)

Bill S04204/A6342-A, the Bird-friendly Buildings Act, re-
quires the use of bird-friendly building materials and de-
sign features in buildings. See http://assembly.state.ny.us/
leg/?bn=504204&term=2011

City: San Francisco (enacted)

The city’s Planning Department has developed the first set
of objective standards in the nation, defining areas where
the regulations are mandated and others where they are
recommended, plus including criteria for ensuring that
designs will be effective for protecting birds. See http://
www.sf-planning.org/index.aspx?page=2506

City: Toronto

On October 27, 2009, the Toronto City Council passed a
motion making parts of the Toronto Green Standard man-
datory. The standard, which had previously been voluntary,
applies to all new construction in the city, and incorporates
specific Bird-Friendly Development Guidelines, designed to
eliminate bird collisions with buildings both at night and in
the daytime.

Beginning January 31, 2010, all new, proposed low-rise,
non-residential, and mid- to high-rise residential and in-
dustrial, commercial, and institutional development will
be required under Tier 1 of the Standard, which applies
to all residential apartment buildings and non-residential
buildings that are four stories tall or higher. See www.
toronto.ca/planning/environment/greendevelopment.htm
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Hundreds of species of birds are killed by collisions. These birds were collected by monitors with FLAP in Toronto, Canada. Photo: Kenneth Herdy




APPENDIX I: THE SCIENCE OF BIRD COLLISIONS

Magnitude of Collision Deaths

The number of birds killed by collisions with glass ev-
ery year is astronomical. Based on studies of homes
and commercial structures, Klem (1990) estimated
conservatively that each building in the United States
kills one to ten birds per year. Using 1986 United
States Census data, he combined numbers of homes,
schools, and commercial buildings for a maximum
total of 97,563,626 buildings. Dunn (1993) surveyed
5,500 people who fed birds at their homes and re-
corded window collisions. She derived an estimate
of 0.65-7.7 bird deaths per home per year for North
America, supporting Klem'’s calculation.

The number of buildings in the United States has
increased significantly since 1986, and it has been
shown that commercial buildings generally kill more
than ten birds per year, as would be expected since
they have large expanses of glass (Hager et al., 2008;
QO’Connell, 2001). Thus, one billion annual fatalities

is likely to be closer to reality, and possibly even too
low.

Klem et al., (2009a) used data from New York City
Audubon’s monitoring of seventy-three Manhattan
building facades to estimate 0.5 collision deaths per
acre per year in urban environments, for a total of
about 34 million migratory birds annually colliding
with city buildings in the United States.

A sample of collision victims from Baltimore.
Photo: Daniel J. Lebbin, ABC

Patterns of Mortality

It is difficult to get a complete and accurate picture
of avian mortality from collisions with glass. Collision
deaths can occur at any time. Even intensive monitor-
ing programs only cover a portion of a city, usually
visiting the ground level of a given site at most once
a day and often only during migration seasons. Many
city buildings have stepped roof setbacks that are
inaccessible to monitoring teams. Recognizing these
limitations, some papers have focused on reports
from homeowners on backyard birds (Klem, 1989;
Dunn, 1993) or on mortality of migrants in an urban
environment (Gelb and Delacretaz, 2009; Klem et al.,
2009a, Newton, 1999). Others have analyzed collision
victims from single, large-magnitude incidents (Sealy,
1985) or that have become part of museum collec-
tions (Snyder, 1946; Blem et al., 1998; Codoner, 1995).

There is general support for the fact that birds killed
in collisions are not distinguished by age, sex, size,
or health (for example: Blem and Willis, 1998; Codo-
ner, 1995; Fink and French, 1971; Hager et al., 2008;
Klem, 1989). However, some species, such as the

White-throated Sparrow, Ovenbird, and Common
Yellowthroat, seem to be more vulnerable than oth-
ers, appearing consistently on top ten lists. Snyder
(1946), examining window collision fatalities at the
Royal Ontario Museum, noted that the majority were
“tunnel flyers” - species that frequently fly through
small spaces in dense, understory habitat. Recent
work (J. A. Clark, pers. comm.) suggests that there
may be species differences in attraction to light that
could explain these findings. Interestingly, species
well adapted to and common in urban areas, such as
the House Sparrow and European Starling, are not
prominent on lists of fatalities, and there is evidence
that resident birds are less likely to die from collisions
than migratory birds.

Collision mortality appears to be a density-indepen-
dent phenomenon. Hager et al. (2008) compared
the number of species and individual birds killed at
buildings at Augustana College in lllinois with the
density and diversity of bird species in the surround-
ing area. The authors concluded that total window
area, habitat immediately adjacent to windows, and
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behavioral differences among species were the
best predictors of mortality patterns, rather than
simply the size and composition of the local bird
population.

From a study of multiple Manhattan buildings in
New York City, Klem et al (2009a) similarly concluded
that the expanse of glass on a building facade is the
factor most predictive of mortality rates, calculating
that every increase of 10% in the expanse of glass
correlates to a 19% increase in bird mortality in
spring, 32% in fall. How well these equations predict
mortality in other cities remains to be tested. Collins
and Horn (2008) studying collisions at Millikin Uni-
versity in lllinois concluded that total glass area and
the presence/absence of large expanses of glass pre-
dicted mortality level. Hager et al (2008) came to the
same conclusion. Gelb and Delacretaz’s (2009) work
in New York City indicated that collisions are more
likely to occur on windows that reflect vegetation.

Dr. Daniel Klem maintains running totals of the num-
ber of species reported in collision events in countries
around the world. This information can be found at:
www.muhlenberg.edu/main/academics/biology/fac-
ulty/klem/aco/Country%?20list.ntm#World

He notes 859 species globally, with 258 from the
United States. The intensity of monitoring and re-
porting programs varies widely from country to
country, however. Hager (2009) noted that window
strike mortality was reported for 45% of raptor spe-
cies found frequently in urban areas of the United
States, and represented the leading source of mor-
tality for Sharp-shinned Hawks, Cooper’s Hawks,
Merlins, and Peregrine Falcons.
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Avian Vision and Collisions

Taking a “bird’s-eye view"”is much more complicated
than it sounds. To start with, where human color vi-
sion relies on three types of sensors, birds have four,
plus an array of color filters that allow them to see
many more colors than people (Varela et al., 1993)
(see chart below). Many birds, including most pas-
serines (Odeen and Hastad, 2003) also see into the
ultraviolet spectrum. Ultraviolet can be a compo-
nent of any color (Cuthill et al., 2000). Where humans
see red, yellow, or red + yellow, birds may see red +
yellow, but also red + ultraviolet, yellow + ultraviolet,
and red + yellow + ultraviolet, colors for which we
have no names. They can also see polarized light
(Muheim et al., 2006, 2011), and they process im-
ages faster than humans; where we see continuous

motion in a movie, birds would see flickering images
(D’Eath, 1998; Greenwood et al., 2004; Evans et al.,
2006). To top it all off, birds have not one, but two
receptors that permit them to sense the earth’s mag-
netic field, which they use for navigation (Wiltschko et
al., 2006).

Avian Orientation and

the Earth’s Magnetic Field

Thirty years ago, it was discovered that birds possess
the ability to orient themselves relative to the Earth’s
magnetic field and locate themselves relative to
their destination. They appear to use cues from the
sun, polarized light, stars, the Earth’s magnetic field,
visual landmarks, and even odors to find their way.
Exactly how this works — and it likely varies among

Comparison of Human and Avian Vision
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species - is still being investigated, but there have
been interesting discoveries that also shed light on
light-related hazards to migrating birds.

Lines of magnetism between the north and south
poles have gradients in three dimensions. Cells in
birds’ upper beaks, or maxillae, contain the iron
compounds maghemite and magnetite. Micro-
synchrotron x-ray fluorescence analysis shows these
compounds in three different compartments, a
three-dimensional architecture that probably allows
birds to detect their “map” (Davila, 2003; Fleissner et
al., 2003, 2007). Other magnetism-detecting struc-
tures are found in the retina of the eye, and depend
on light for activity. Light excites receptor molecules,
setting off a chain reaction. The chain in cells that re-
spond to blue wavelengths includes molecules that

react to magnetism, producing magnetic directional
cues as well as color signals. For a comprehensive
review of the mechanisms involved in avian orienta-
tion, see Wiltschko and Wiltschko, 2009.

Birds and Light Pollution

The earliest reports of mass avian mortality caused
by lights were from lighthouses, but this source of
mortality essentially disappeared when steady-burn-
ing lights were replaced by rotating beams (Jones
and Francis, 2003). Flashing or interrupted beams
apparently allow birds to continue to navigate. While
mass collision events at tall buildings and towers
have received most attention (Weir, 1976; Avery et
al., 1977; Avery et al., 1978; Crawford, 1981a, 1981b;
Newton, 2007), light from many sources, from urban
sprawl to parking lots, can affect bird behavior and

Steady-burning red and white lights are most dangerous to birds. Photo: Mike Parr, ABC

cause bird mortality (Gochfeld, 1973). Gochfeld (in
Rich and Longcore, 2006) noted that bird hunters
throughout the world have used lights from fires or
lanterns near the ground to disorient and net birds
on cloudy, dark nights. In a review of the effects of
artificial light on migrating birds, Gauthreaux and
Belser (2006) report on the use of car headlights to
attract birds at night for tourists on safari.

Evans-Ogden (2002) showed that light emission lev-
els of sixteen buildings ranging in height from eight
to 72 floors correlated directly with bird mortality,
and that the amount of light emitted by a structure
was a better predictor of mortality level than build-
ing height, although height was a factor. Wiltschko
et al (2007) showed that above intensity thresholds
that decrease from green to UV, birds showed dis-
orientation. Disorientation occurs at light levels that
are still relatively low, equivalent to less than half an
hour before sunrise under clear sky. It is thus likely
that light pollution causes continual, widespread,
low-level mortality that collectively is a significant
problem.

The mechanisms involved in both attraction to and
disorientation by light are poorly understood and
may differ for different light sources (see Gauthreaux
and Belser (2006) and Herbert (1970) for reviews.)
Recently, Haupt and Schillemeit described the paths
of 213 birds flying through beams uplighting from
several different outdoor lighting schemes. Only
7.5% showed no change in behavior. Migrating birds
are severely impacted, while resident species may
show little or no effect. It is not known whether this
is because of differences in physiology or simply fa-
miliarity with local habitat.
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Light Color and Avian Orientation

Starting in the 1940s, ceilometers, powerful beams
of light used to measure the height of cloud cover,
came into use, and were associated with significant
bird kills. Filtering out long (red) wavelengths and
using the blue/ultraviolet range greatly reduced
mortality. Later, replacement of fixed beam ceilom-
eters with rotating beams essentially eliminated
impact on migrating birds (Laskey, 1960). A complex
series of laboratory studies in the 1990s demon-
strated that birds required light in order to sense the
Earth’s magnetic field. Birds could orient correctly
under monochromatic blue or green light, but lon-
ger wavelengths (yellow and red) caused disorienta-
tion (Rappli et al., 2000; Wiltschko et al., 1993, 2003,

2007). It was demonstrated that the magnetic recep-

tor cells on the eye’s retina are inside the type of
cone cell responsible for processing blue and green
light, but disorientation seems to involve a lack of
directional information.

Fog increases the danger of light both by causing birds to fly lower and by

refracting light so it is visible over a larger area. Photo: Christine Sheppard, ABC
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Poot et al. (2008) demonstrated that migrating birds
exposed to different colored lights in the field re-
spond the same way they do in the laboratory. Birds
were strongly attracted to white and red light, and
appeared disoriented by them, especially under
overcast skies. Green light was less attractive and
minimally disorienting; blue light attracted few birds
and did not disorient those that it did attract (but
see Evans et al., 2007). Birds were not attracted to in-
frared light. This work was the basis for development
of the Phillips “Clear Sky” bulb, which produces white
light with minimal red wavelengths (Marquenie et
al., 2008) and is now in use in Europe on oil rigs and
at some electrical plants. According to Van de Laar
etal. (2007), tests with this bulb on an oil platform
during the 2007 fall migration produced a 50-90%
reduction in birds circling and landing. Recently,
Gehring et al. (2009) demonstrated that mortality at
communication towers was greatly reduced if strobe
lighting was used as opposed to steady-burning
white, or especially red lights. Replacement of steady-
burning warning lights with intermittent lights at
locations causing collisions is an excellent option for
protecting birds, as is manipulating light color.

Weather Impact on Collisions

Weather has a significant and complex relationship
with avian migration (Richardson, 1978), and large-
scale, mass mortality of migratory birds at tall, light-
ed structures (including communication towers) has
often correlated with fog or rain (Avery et al,, 1977;
Crawford, 1981b; Newton, 2007) The conjunction of
bad weather and lighted structures during migra-
tion is a serious threat, presumably because visual
cues used by birds for orientation are not available.

Lower floor windows are thought to be more dangerous to birds because they

are more likely to reflect vegetation. Photo: Christine Sheppard, ABC

However, not all collision events take place in bad
weather. For example, in a report of mortality at a
communications tower in North Dakota (Avery et al.,
1977), the weather was overcast, usually with drizzle,
on four of the five nights with the largest mortality.
On the fifth occasion, however, the weather was clear.

Landscaping and Vegetation

Gelb and Delacretaz (2006, 2009) evaluated data
from collision mortality at Manhattan building fa-
cades. They found that sites where glass reflected
extensive vegetation were associated with more col-
lisions than glass reflecting little or no vegetation. Of
the ten buildings responsible for the most collisions,
four were “low-rise.” Klem (2009) measured variables
in the space immediately associated with building
facades in Manhattan, as risk factors for collisions.



Both increased height of trees and increased height
of vegetation increased the risk of collisions in fall.
Ten percent increases in tree height and the height
of vegetation corresponded to 30% and 13% in-
creases in collisions in fall. In spring, only tree height
had a significant influence, with a 10% increase

This security grille also creates a pattern that will deter birds from flying to
reflections. Photo: Christine Sheppard, ABC

corresponding to a 22% increase in collisions. Con-
fusingly, increasing “facing area” defined as the
distance to the nearest structure, corresponded
strongly with increased collisions in spring, and with
reduced collisions in fall. Presumably, vegetation in-
creases risk both by attracting more birds to an area,
and by being reflected in glass.

Research: Deterring Collisions

Systematic efforts to identify signals that can be
used to make glass visible to birds began with the
work of Klem in 1989. Testing glass panes in the field
and using a dichotomous choice protocol in an avi-
ary, Klem (1990) demonstrated that popular devices
like “diving falcon” silhouettes were only effective if
they were applied densely, spaced two to four inch-
es apart. Owl decoys, blinking holiday lights, and
pictures of vertebrate eyes were among items found
to be ineffective. Grid and stripe patterns made from
white material, one inch wide were tested at differ-
ent spacing intervals. Only three were effective: a 3 x
4 inch grid, vertical stripes spaced four inches apart,
and horizontal stripes spaced about an inch apart
across the entire surface.

In further testing using the same protocols, Klem
(2009) confirmed the effectiveness of 3M™Scotch-
cal™ Perforated Window Graphic Film (also known
as CollidEscape), WindowAlert® decals, if spaced at
the 2 x 4 rule, as above, and externally applied ce-
ramic dots or “frits,” (0.1 inch dots spaced 0.1 inches
apart). Window films applied to the outside surface
that rendered glass opaque or translucent were
also effective. The most effective deterrents in this
study were stripes of highly reflective 40% UV film
(D. Klem, pers. comm., March 2011) alternating with

Patterns on the outside of glass, such as that shown above, are more
effective than patterns on an inside surface. Photo: Hans Schmid

A dense internal frit pattern on the glass of the Bike and Roll building, near
Union Station in Washington D.C., makes it look almost opaque. Photo:
Christine Sheppard, ABC

A pattern of narrow horizontal stripes has proven to be highly effective at
deterring bird collisions, while covering only about 7% of the surface of the
glass. Photo: Hans Schmid
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high UV absorbing stripes. Completely covering
glass with clear or reflective window film that also
absorbed UV marginally reduced collisions.

Building on Klem'’s findings, Rossler developed a
testing program in Austria starting in 2004 and
continuing to the present (Rossler and Zuna-Kratky,
2004; Rossler, 2005; Rossler, et al., 2007; Rossler and
Laube, 2008; Rossler, 2009). Working at the banding
center at the Hohenau Ringelsdorf Biological Sta-
tion outside Vienna, Austria made possible a large
sampling of birds for each test, in some instances
permitting comparisons of a particular pattern un-
der different intensities of lighting. This program has
focused primarily on geometric patterns, evaluating
the impact of different spacing, orientation, and di-
mensions. Birds are placed in a “tunnel,” where they
can view two pieces of glass: one unmodified, (the
control) and the other with the pattern to be tested.

Birds fly down the tunnel and are scored according
to whether they try to exit through the control or
the pattern. A mist net keeps the bird from hitting
the glass and it is then released. The project focuses
not only on finding patterns effective for deterring
collisions, but on effective patterns that cover a
minimal part of the glass surface. To date, some pat-
terns have been found to be highly effective, while
covering only 5% of the glass.

Building on Rossler’s work, ABC has collaborated
with the Wildlife Conservation Society and the Carn-
egie Museum to construct a tunnel at Carnegie’s
Powdermill Banding Station, primarily to test com-
mercially available materials. This project has been
supported by the Association of Zoos and Aquari-
um'’s Conservation Endowment Fund, the Colcom
Foundation, and New York City Audubon. Results
from the first season showed that making an entire

surface UV reflective was not an effective way to de-
ter birds. With UV materials, contrast seems to be im-
portant. Glass fritted in patterns conforming to the

2 x 4 rule, however, scored well as deterrents.

Most clear glass made in the United States trans-
mits about 96% of light falling perpendicular to the
outside surface, and reflects about 4%. The amount
of light reflected increases at sharper angles - clear
glass reflects about 50% of incident light at angles
over 70 degrees. Light on the inside of the glass is
also partly reflected and partly transmitted. The rela-
tive intensities of light transmitted from the inside
and reflected from the outside surfaces of glass, plus
the viewing angle determine if the glass appears
transparent or mirrors the surrounding environ-
ment. Patterns on the inside surfaces of glass and
objects inside the glass may not always be visible.
These changeable optical properties support the

ABC's Chris Sheppard testing a bird in the tunnel at the Carnegie
Museum’s Powdermill Banding Station in southwestern Pennsylvania.
Photo: Susan Elbin, 2011

The tunnel - an apparatus for safely testing effectiveness of different
materials and designs for deterring bird collisions. Photo: Christine
Sheppard, ABC

A bird’s eye view of glass in the tunnel. Photo: Christine Sheppard,
ABC
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argument that patterns applied to the outer surface
of glass are more effective than patterns applied to
the inner surface.

The majority of the work described here uses proto-
cols that approximate a situation with free-standing
glass - birds can see through glass to the environ-
ment on the other side, patterns tested are between
the bird and the glass and patterns are primarily
back-lit. While this is useful and relevant, it does not
adequately model most glass installed in buildings.
In that situation, light levels behind the glass are
usually substantially lower than light falling on the
outside surface. New protocols have been devel-
oped to test materials whose effectiveness depends
on the glass being primarily front-lit. This includes
UV patterns and frit patterns on the inside surfaces
of insulated glass.

A panel of fritted glass, ready for testing. Photo: Christine Sheppard, ABC

Ornilux Mikado's pattern reflects UV wavelengths. The spiderweb effect is
only visible from very limited viewing angles. Photo courtesy of Arnold Glass

All-over patterns such as the one shown above are less effective at
deterring collisions. Patterns with more contrast and distinct spaces, such
as the one shown on the left, are much more effective. Photo: Christine
Sheppard, ABC

This glass facade, of a modern addition to the Reitberg Museum in Ziirich, Germany, was
designed by Grazioli and Krischanitz. It features a surface pattern formed of green enamel
triangles, beautiful and also bird-friendly. Photo: Hans Schmidt
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BIRD COLLISIONS WITH BUILDINGS OCCUR YEAR-ROUND, BUT PEAK DURING
THE MIGRATION PERIOD IN SPRING AND ESPECIALLY IN FALL.



APPENDIX II:

Bird collisions with buildings occur year-round, but
peak during the migration period in spring and
especially in fall when millions of adults and juve-
nile birds travel between breeding and wintering
grounds. Migration is a complex phenomenon, and
different species face different levels of hazards
depending on their migration strategy, immediate
weather conditions, availability of food, and human-
made obstacles encountered on the way.

Many species have a migratory pattern that alter-
nates flight with stopovers to replenish their en-
ergy stores. Night-flying migrants, including many
songbirds, generally take off within a few hours of
sunset and land after midnight but before dawn
(Kerlinger, 2009). Once birds have landed, they may
remain for several days, feeding and waiting for ap-
propriate weather to continue. During that time,
they make flights around the local area, hunting for
good feeding sites. Almost anywhere they stop —in
cities, suburbs or business parks — they run the risk
of hitting glass. Most collision monitoring programs
involve searching near dawn for birds that have
been killed or injured during the night. Programs
that also monitor during the day, however, continue
to find birds that have collided with windows (Gelb
and Delecretaz, 2009; Olson, pers. comm; Russell,
pers. comm; Hager, 2008). These diurnal collisions
are widespread, and represent the greatest number
of bird deaths and the greatest threat to birds.

BIRD MIGRATION

Diurnal Migrants

Daytime migrants include raptors such as the Broad-
winged Hawk and Merlin that take advantage of
thermal air currents to reduce the energy needed for
flight. Other diurnal migrants, including Red Knots,
Canada Geese, and Sandhill Cranes, fly in flocks, and
their stopover sites are localized because of their de-
pendence on bodies of water. This means that day-
time migration routes often follow land forms such
as rivers and mountain ranges as well as coastlines.
Birds tend to be concentrated along these routes
or“flyways.” Some songbird species such as the
American Robin, Horned Lark, and Eastern Kingbird
also migrate during the day. Diurnal migrant flight
altitudes are generally lower than those of nocturnal
migrants, putting them at greater risk of collisions
with tall buildings.

A
As seed dispersers, birds such as the Cedar Waxwing play an important role
in maintaining many types of habitat. Photo: Chip Miller

Larger birds, such as the Sandhill Crane, migrate in flocks during the day.
Photo: Alan Wilson
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Nocturnal Migrants

Many songbirds migrate at night, possibly to take
advantage of cooler temperatures and less turbulent
air, and because they hunt insects or find berries
during daylight hours. Generally, these birds migrate
individually, not in flocks, spread out across most of
the species’range, although local geography may
channel birds into narrower routes. Songbirds may
fly as many as 200 miles in a night, then stop to rest
and feed for one to three days, but these patterns
are strongly impacted by weather, especially wind
and temperature. Birds may delay departure, waiting
for good weather. They generally fly at an altitude of
about 2,000 feet, but may descend or curtail flight
altogether if they encounter a cold front, rain, or fog.
There can be a thousand-fold difference in the num-
ber of birds aloft from one night to the next. Con-
centrations of birds may develop in “staging areas’,
where birds make ready to cross large barriers such
as the Great Lakes or Gulf of Mexico.

Another collision victim - a Yellow-shafted Flicker, found on a Baltimore
street. Photo: Daniel J. Lebbin, ABC, October 2008

The glass walls of this atrium, coupled with night-time illumination, create an
extreme collision hazard for birds. Photo courtesy of NYC Audubon



Night-migrating songbirds, already imperiled by
habitat loss, are at double the risk, threatened both
by illuminated buildings when they fly at night (see
Appendix I) and by daytime glass collisions as they
seek food and shelter.

Millions are thus at risk as they ascend and descend,
flying through or stopping in or near populated ar-
eas. As city buildings grow in height, they become
unseen obstacles by night and pose confusing
reflections by day. Nocturnal migrants, after land-
ing, make short, low flights near dawn, searching

for feeding areas and running a gauntlet of glass

in almost every habitat, from cities to suburbs, and
increasingly, exurbs. When weather conditions cause
night fliers to descend into the range of lighted
structures, huge kills can occur around tall buildings.
Urban sprawl is creating large areas lit all night that
may be causing less obvious, more dispersed bird
mortality.

Local Movements

Glass collisions by migrating songbirds are by far the
best known, but mortality of other groups of birds is
not insignificant. Fatalities from collisions have been
reported for 19 of 42 raptor species in both urban
and non-urban environments, with collisions being
the leading known cause of death for four species in
cities, including the Peregrine Falcon. Breeding birds
encounter glass as they search for nest sites or food,
patrol territories or home ranges, or flee predators.
Mortality increases as inexperienced fledglings leave
the nest and begin to fly on their own.

The mirrored glass of this office building reflects nature so
perfectly that it is easy to see how birds mistake reflection
for reality. Photo: Christine Sheppard, ABC

Collisions are the leading known cause of death in city-dwelling Peregrine
Falcons. Photo: Peter LaTourrette

Reflections don't have to be of something attractive to trick birds — as they fly around
real buildings in search of food, they may also try to fly around reflected buildings.

Photo: Christine Sheppard, ABC
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APPENDIX III:

Often, only part of a building is responsible for caus-
ing most of the collisions. Evaluation and documen-
tation can help develop a program of remediation
targeting that area. This can be almost as effective as
modifying the entire building, as well as being less ex-
pensive. Documentation of patterns of mortality and
environmental features that may be contributing to
collisions is essential. Operations personnel are often
good sources of information as they may come across
bird carcasses while performing regular maintenance
activities. People who work near windows are often
aware of birds hitting them. Initiating regular moni-
toring not only documents mortality patterns, but
also provides a baseline for demonstrating improve-
ment. The following questions can help guide the

evaluation and documentation process by identifying
features likely to cause collisions.

Seasonal Timing

Are collisions happening mostly during migration

or fledging periods, in winter, or year round? If colli-
sions happen only during a short time period, it may
be possible to apply inexpensive, temporary solu-
tions during that time and remove them for the rest
of the year.

Some birds will attack their own reflections, espe-
cially in spring. This is not a true collision. Territorial
males, especially American Robins and Cardinals,
perceive their reflection as a rival male. They are un-
likely to injure themselves, but temporarily blocking

COMPARISON OF DIFFERENT RETROFIT OPTIONS

Material Effectiveness Cost Application  Appearance Longevity Upkeep
Seasonal, FREXK $ * * na na
temporary solutions

Grilles XRXXX $$$ KRX® XRKKK XRXXKR KRX®
Rep|ace glass XXKKR $$$$$ KXXKKR KRAKXKR AXXKKR AXXK

5 stars/$ = highly effective expensive easy attractive long-lasting minimal

EVALUATING COLLISION PROBLEMS - A TOOLKIT FOR BUILDING OWNERS

the offending window from the outside should re-
solve the problem.

Diurnal Timing

Are collisions happening at a particular time of day?
The appearance of glass can change significantly
with different light levels, direct or indirect illumina-
tion, and sun angles. It may be possible to simply
use shades or shutters during critical times (see
Appendix II).

Weather

Do collisions coincide with particular weather condi-
tions, such as foggy or overcast days? Such collisions
may be light-related. It may be possible to create an

email notification system, asking building personnel
to turn off lights when bad weather is forecast.

Robins are frequently killed by glass on buildings near meadows and
lawns. Photo: Christine Sheppard, ABC, July 2009
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The white stripes on this glass wall are an easy way to make a very
dangerous area safe for birds. Photo: Hans Schmid

While patterns on the exterior surface of glass are most effective, blinds
and curtains can help disrupt reflections. Partially open blinds, like those
seen here, are most effective. Photo: Christine Sheppard, ABC
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Location

Are there particular windows, groups of windows, or
building facades that account for most collisions? It
may be cost effective to modify only those sections
of glass. Is glass located where birds fly between
roosting or nesting and feeding sites? Are there ar-
eas where plants can be seen through glass - for ex-
ample, an atrium, courtyard, or glazed passageway?
Are there architectural or landscaping features that
tend to direct birds towards glass? Examples might
be a wall or rock outcropping, or a clear pathway
bordered by dense vegetation. Solutions here might
include using a screen or trellis to divert flight paths.
Are there fruit trees, berry bushes, or other plants

near windows that are likely to attract birds closer to
glass? These windows should be a high priority for
remediation. The glass itself can be modified, but it
may also be possible to use live or inanimate land-
scaping elements, to block the view between food
sources and windows.

Local Bird Populations

What birds are usually found in the area? Local bird
groups or volunteers may be able to help character-
ize local and transitory bird populations, as well as
the most likely routes for birds making short flights
around the area.

Local bird-watchers can be a source of detailed information about local birds and their movements. Photo: Chip Miller



The Indigo Bunting is a common summer resident and migrant in the
eastern United States. Photo: Barth Schorre

The American Birding Association (www.aba.org/
resources/birdclubs.html), Bird Watchers Digest
(www.birdwatchersdigest.com/bwdsite/connect/
birdclubs/clubfinder.php?sc=migrate), Audubon
chapters (http://www.audubon.org/search-by-zip),
and Birding.com (www.birding.com/organizations.

asp) are good places to start finding such resources.

Nearby universities, colleges, and museums may
also be helpful.

Research

Research on songbirds, the most numerous victims
of collisions, has shown that horizontal spaces must
be 2" or narrower, to deter the majority of birds. Ver-
tical spaces must be 4” or narrower. This difference
presumably has to do with the shape of a flying bird
with outstretched wings. Within these guidelines,
however, considerable variation is possible when
devising bird-friendly patterns. We recommend that
lines be at least 4" wide, but it is not necessary that
they be only vertical or horizontal. Contrast between
pattern and background is important, however, be
aware that the background - building interior, sky,
vegetation — may change in appearance throughout
the day. Effective patterns on the exterior surface of
glass will combat reflection, transparency and pas-
sage effect. In the case of handrails or other applica-
tions viewed from both sides, patterns should be
applied to both surfaces if birds can approach from
either side.

There are many quick, easy, and cost-effective ways to deter collisions on
a short term basis. Here, tape stripes, stenciled, and free hand patterns in
tempera paint on home windows. Photo: Christine Sheppard, ABC

This Barn Swallow flying sideways through a barn door perfectly illustrates
the 2 x 4 rule. Photo: Keith Ringland.
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Madrid’s Vallecas 51, designed by Somos Arquitectos, uses open-celled polycarbonate panels —
a sustainable and recyclable skin that presents no threat to birds. Photo: Victor Tropchenko



APPENDIX IV: EXAMPLE POLICY

ORDINANCE

Sponsored by: [list names ]

WHEREAS, birds provide valuable and important
ecological services,

WHEREAS, [location] has recorded [ ] species of
resident and migratory bird species,

WHEREAS, birding is a hobby enjoyed by 64 million
Americans and generates more than $40 billion a
year in economic activity in the United States,

WHEREAS, as many as one billion birds may be
killed by collisions with windows every year in the
United States,

WHEREAS, reducing light pollution has been shown
to reduce bird deaths from collisions with windows,

WHEREAS, new buildings can be designed to re-
duce bird deaths from collisions without additional
cost,

WHEREAS there exist strategies to mitigate colli-
sions on existing buildings,

WHEREAS, bird-friendly practices often go hand-in-
hand with energy efficiency improvements,

And WHEREAS [ any additions specific to the
particular location ]

NOW, THEREFORE, BE IT ORDAINED,
by [ acting agency ]

[title of legislation and other necessary language]

(@) Inthis section the term “Leadership in Energy
and Environmental Design (LEED)" means a
green building rating system promulgated
by the United States Green Building Council
(USGBC) that provides specific principles and
practices, some mandatory but the majority
discretionary, that may be applied during the
design, construction, and operation phases,
which enable the building to be awarded
points from reaching present standards of
environmental efficiency so that it may achieve
LEED certification from the USGBC as a “green”
building,

(b) [ acting agency 1does hereby order
[ acting department ] to take the steps neces-
sary to assure that all newly constructed build-
ings and all buildings scheduled for capital
improvement are designed, built, and operated
in accordance with the standards and require-
ments of the LEED Green Building Rating Sys-
tem Pilot Credit #55,

The U.S. Census Complex in Suitland, Maryland, designed by
Skidmore, Owings, Merrill, features a brise soleil that shades the
curtain wall. Wavy vertical fins of marine-grade, white oak reduce
sun glare while eliminating glass reflections. Photo: Esther Langan

(c) The USGBC releases revised versions of the
LEED Green Building Rating System on a regu-
lar basis; and [ acting department ] shall refer
to the most current version of the LEED when
beginning a new building construction permit
project or renovation.

(d) New construction and major renovation proj-
ects shall incorporate bird-friendly building
materials and design features, including, but
not limited to, those recommended by the
American Bird Conservancy Guidelines for Bird-
friendly Design.

(e) [acting department ] shall make existing build-
ings bird-friendly where practicable.
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The Institute Arabe du Monde in Paris, France provides
light to the building interior without using glass.

Photo: Joseph Radko, Jr.

BIRD-FRIENDLY BUILDING DEsIGN 57







b
L &

I. v .4
A e TR | A
';r’;ﬂdf-.!‘_i__!:”

e e e e T - i D e T

- The Orange Cube, a commercial and cultural complex, was designed by Jacob + McFarlane
- Architects as part of redevelopment of the harbor in Lyons, France. The external skin
virtually eliminates threats to birds while permitting natural illumination of the interior
and sightlines for those inside. Photo © Nicolas Borel

(BACK COVER) The Wexford Science and Technology Building in Philadelphia, designed by Zimmer, Gunsul, Frasca,
uses opaque glass to provide light without glare, making it safe for birds. Photo courtesy of Walker Glass
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ABSTRACT

Building collisions, and particularly collisions with windows, are a major anthropogenic threat to birds, with rough
estimates of between 100 million and 1 billion birds killed annually in the United States. However, no current U.S.
estimates are based on systematic analysis of multiple data sources. We reviewed the published literature and
acquired unpublished datasets to systematically quantify bird-building collision mortality and species-specific
vulnerability. Based on 23 studies, we estimate that between 365 and 988 million birds (median = 599 million) are
killed annually by building collisions in the U.S., with roughly 56% of mortality at low-rises, 44% at residences, and
<1% at high-rises. Based on >92,000 fatality records, and after controlling for population abundance and range
overlap with study sites, we identified several species that are disproportionately vulnerable to collisions at all building
types. In addition, several species listed as national Birds of Conservation Concern due to their declining populations
were identified to be highly vulnerable to building collisions, including Golden-winged Warbler (Vermivora
chrysoptera), Painted Bunting (Passerina ciris), Canada Warbler (Cardellina canadensis), Wood Thrush (Hylocichla
mustelina), Kentucky Warbler (Geothlypis formosa), and Worm-eating Warbler (Helmitheros vermivorum). The
identification of these five migratory species with geographic ranges limited to eastern and central North America
reflects seasonal and regional biases in the currently available building-collision data. Most sampling has occurred
during migration and in the eastern U.S. Further research across seasons and in underrepresented regions is needed to
reduce this bias. Nonetheless, we provide quantitative evidence to support the conclusion that building collisions are
second only to feral and free-ranging pet cats, which are estimated to kill roughly four times as many birds each year,
as the largest source of direct human-caused mortality for U.S. birds.

Keywords: anthropogenic mortality, Birds of Conservation Concern, individual residence, low-rise, high-rise,
systematic review, window collision

Colisiones entre aves y edificios en los Estados Unidos: Estimaciones de mortalidad anual y
vulnerabilidad de especies

RESUMEN

Colisones con edificios, en particular contra ventanas, presentan una amenaza antropogénica importante para las aves,
y se estima que causan la muerte de entre 100 millon a mil millones de aves anualmente. Sin embargo, no existen
estimaciones para los Estados Unidos que estén basadas en un andlisis sistematico de datos provenientes de multiples
fuentes. Revisamos datos publicados y tambien adquirimos bases de datos inéditos para cuantificar de una manera
sistematica la mortalidad causada por colisones entre aves y edificios, y la vulnerabilidad de diferentes especies.
Basado en 23 estudios, estimamos que entre 365 y 988 millones de aves (promedio = 599 millones) mueren
anualmente como consecuencia de colisiones con edificios en los Estados Unidos, con aproximadamente 56% de la
mortalidad en edificios de baja altura, 44% en residencias, y <1% en edificios de muchos pisos. Basado en >92,000
fatalidades registradas, y luego do controlar por abundancia poblacional y solapamiento de rango con area de estudio,
identificamos varias especies que son desproporcionalmente vulnerables a colisiones con todos los tipos de edificio.
Ademas, varias especies listadas nacionalmente como Aves de Interés para la Conservacion debido a sus poblaciones
en declive fueron identificadas como altamente vulnerables a colisiones, incluyendo Vermivora chrysoptera, Passerina
ciris, Cardellina canadensis, Hylocichla mustelina, Geothlypis formosa, y Helmitheros vermivorum. La identificacion de
estas cinco especies migratorias con rangos geograficos restringidos a Norteamérica oriental y central refleja sesgos
estacionales y regionales en la disponibilidad de datos actuales disponibles de colisiones con edificios. La mayoria del
muestreo ha ocurrido durante la época de migracion y en el este de los Estados Unidos. Hacen falta investigaciones
adicionales a través de estaciones y en regiones poco representadas par reducir este sesgo. Sin embargo, presentamos
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evidencia cuantitativa que apoya la conclusién que, como causa de mortalidad ligada derectamente a los humanos en
los Estados Unidos, las colisiones con edificios son superados solamente por los gatos mascotas libres, los cuales
matan aproximadamente cuatro veces la cantidad de aves anualmente.

Palabras clave: mortalidad antropogénica, Aves de Interés para la Conservacion, residencia particular, edificio
de baja altura, edificio de muchos pisos, revisidén sistematica, colisién con ventana

INTRODUCTION

Collisions between birds and man-made structures,
including communication towers, wind turbines, power
lines, and buildings, collectively result in a tremendous
amount of bird mortality. Buildings are a globally
ubiquitous obstacle to avian flight, and collisions with
buildings, especially their glass windows (Figure 1), are
thought to be a major anthropogenic threat to North
American birds (Klem 1990a, 2009, Machtans et al. 2013).
Estimates of annual mortality from building collisions
range from 100 million to 1 billion birds in the United
States (Klem 1990a, Dunn 1993) and from 16 to 42 million
birds in Canada (Machtans et al. 2013). This magnitude of
mortality would place buildings behind only free-ranging
domestic cats among sources of direct human-caused
mortality of birds (Blancher 2013, Loss et al. 2013).
Research on bird—building collisions typically occurs at
individual sites with little synthesis of data across studies.
Conclusions about correlates of mortality and the total
magnitude of mortality caused by collisions are therefore
spatially limited. Within studies, mortality rates have been
found to increase with the percentage and surface area of
buildings covered by glass (Collins and Horn 2008, Hager
et al. 2008, 2013, Klem et al. 2009, Borden et al. 2010), the
presence and height of vegetation (Klem et al. 20009,
Borden et al. 2010), and the amount of light emitted from

FIGURE 1. A Swainson’s Thrush killed by colliding with the
window of a low-rise office building on the Cleveland State
University campus in downtown Cleveland, Ohio. Photo credit:
Scott Loss

windows (Evans Ogden 2002, Zink and Eckles 2010). In
the most extensive building-collision study to date, per-
building mortality rates at individual residences were
higher in rural than urban areas and at residences with
bird feeders than those without feeders (Bayne et al. 2012).
However, compared with larger buildings in urban areas
(e.g., skyscrapers and low-rise buildings on office and
university campuses), detached residences appear to cause
lower overall mortality rates and relatively high amounts of
mortality during non-migratory periods (Klem 1989, Dunn
1993, O’Connell 2001, Klem et al. 2009, Borden et al. 2010,
Machtans et al. 2013).

Despite the apparently large magnitude of bird—building
collision mortality and the associated conservation threat
posed to bird populations, there currently exist no U.S.
estimates of building-collision mortality that are based on
systematic analysis of multiple data sources. The most
widely cited estimate (100 million to 1 billion fatalities per
year) was first presented as a rough figure along with
qualifications (Klem 1990a) but is now often cited as fact
(Best 2008). Assessment of species-specific vulnerability to
collisions is also critical for setting conservation priorities
and understanding population impacts; however, existing
estimates of species vulnerability are limited in spatial
scope. In the most systematic U.S. assessment of building
collisions to date, species vulnerability was calculated using
data from only three sites in eastern North America, but
vulnerability values from this limited sample were used to
conclude that building collisions have no impact on bird
populations continent-wide (Arnold and Zink 2011, but
see Schaub et al. 2011, Klem et al. 2012).

We reviewed the published literature on bird—building
collisions and also accessed numerous unpublished data-
sets from North American building-collision monitoring
programs. We extracted >92,000 fatality records—by far
the largest building collision dataset collected to date—and
(1) systematically quantified total bird collision mortality
along with uncertainty estimates by combining probability
distributions of mortality rates with estimates of numbers
of US. buildings and carcass-detection and scavenger-
removal rates; (2) generated estimates of mortality for
different classes of buildings (including residences 1-3
stories tall, low-rise non-residential buildings and residen-
tial buildings 4-11 stories tall, and high-rise buildings >12
stories tall); (3) conducted sensitivity analyses to identify
which model parameters contributed the greatest uncer-
tainty to our estimates; and (4) quantified species-specific

The Condor: Ornithological Applications 116:8-23, © 2014 Cooper Ornithological Society
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vulnerability to collisions across all buildings and for each
building type.

METHODS

Literature Search

We searched Google Scholar and the Web of Science
database (using the Web of Knowledge search engine) to
locate peer-reviewed publications about bird—building
collisions. We used the search terms “bird window
collision” and “bird building collision” and both terms
with “bird” replaced by “avian.” We checked reference
lists and an annotated bibliography (Seewagen and
Sheppard 2012) to identify additional studies. Data from
collision-monitoring programs were located using a
Google search with the term “window collision monitoring
program” and by contacting program coordinators listed
on project websites. We cross-checked the datasets we
found with a comprehensive list of “Lights Out” programs
provided by C. Sheppard. Additional unpublished datasets
were located based on our knowledge of ongoing studies
presented at professional conferences or in published
abstracts. Finally, we learned of unpublished datasets when
contacting first authors of published studies; these
additional datasets were either more extensive versions
of authors’ published datasets, completely new datasets, or
in one case, a dataset from an independent citizen scientist.

Inclusion Criteria and Definition of Fatality

Different studies employed different sampling designs and
data collection protocols. To reduce this variability, to
ensure a baseline for the rigor of studies we used, and to
minimize bias in our analyses, we implemented inclusion
criteria to filter data at both the study and record levels.
Inclusion criteria were different for the analyses of total
mortality and species vulnerability. As a first step, we only
included studies for in-depth review if they were
conducted in the U.S. or Canada and provided original
data on bird-building collisions. We implemented study-
level inclusion criteria for the estimate of total mortality as
follows. We excluded studies that were based on sampling
at a single structure; these studies often focus only on
unique building types with non-representative mortality
rates (e.g., museums, convention centers, or exceptionally
tall high-rises). We included datasets that were based on
systematic carcass surveys or systematic surveys of home-
owners, but we excluded those that were based on
sampling in response to predicted building kills, incidental
observations, opportunistically sampled collections, or
undocumented methods. Because estimating per-building
mortality rates was a major component of the mortality
estimate, we also excluded studies if they did not record
numbers of buildings monitored or provide street

S. R. Loss, T. Will, S. S. Loss, and P. P. Marra

addresses of buildings that would have allowed us to
estimate numbers of buildings.

Because the species vulnerability analysis was based on
count proportions rather than on per-building mortality
rates, we implemented a different set of inclusion criteria
than that used for the total mortality estimate. This
resulted in the use of some studies that were excluded
from the total mortality estimate. Studies were only
included in the species analysis if they identified carcasses
to species. We excluded studies documenting fewer than
100 collision records because proportions based on small
samples are more likely to be abnormally high or low. As
with the total mortality estimate, we excluded data that
were based on incidental or opportunistic sampling or
undocumented methods. However, we did include studies
even if data were based on sampling of a single structure or
if we could not determine the number of buildings
sampled. Thus, we assume that species composition within
a site is independent of the number of buildings sampled.
The study-level inclusion criteria resulted in 23 and 26
datasets used for the total mortality and species vulnera-
bility estimates, respectively (Table 1). Seven studies were
excluded from all analyses (Table S1 in Supplemental
Material Appendix A).

Many datasets include some collision records that were
collected during standardized surveys and others found
incidentally. In addition, definitions of fatalities differ
among studies. We therefore applied inclusion criteria to
filter individual records and set our own definition of what
constitutes a fatality. The record-level inclusion criteria
were the same for all of our analyses. We excluded records
clearly denoted as incidental finds (i.e. not collected during
surveys), records with a disposition of “alive” or “sur-
vived,” and records of released birds. We also excluded
records of blood and/or feather spots on windows with no
carcass found. From the remaining records, we defined
fatalities to include any record with a disposition including
“dead,” “collected,” or any disposition indicating severe
injury (e.g., “disabled,” “squashed,” “fracture,” or “in-
jured”). All other records were considered to have
unknown disposition (e.g., “stunned,” ‘“exhausted,”
“weak,” “dis-oriented,” or any disposition indicating a
bird was sent to rehabilitation) and were excluded from all
analyses. The record-level criteria resulted in 92,869
records that we used to generate total mortality and
species vulnerability estimates. It was not possible to
confirm whether fatalities were caused by collisions with
windows or with other non-reflective portions of build-
ings; therefore, for the purposes of this study, we treated all
records as building—collision fatalities. Nonetheless, the
majority of bird mortality at buildings likely occurs due to
collision with windows or other reflective surfaces (Klem
2009).

The Condor: Ornithological Applications 116:8-23, © 2014 Cooper Ornithological Society


dx.doi.org/10.1650/CONDOR-13-090.1.s1

1

U.S. bird-building collisions

S. R. Loss, T. Will, S. S. Loss, and P. P. Marra

(001> 3zIs a|dwes) sasse]> Bulp|ing |[e SSOIDe JUBWSSISSe 10U Inq ssep> Bulp|ing 1o) Juswssasse st sa1dads 1oy pasn Apnis
‘welboid Buroyuow/Apnis 3y Jo siesk ||e ssosde a1el bulp|ing-iad sbeisae ue si 91es ALjeLIO g
'S91J UON1D319P J3UDIeas pue [eAOWI J9BUIARDS 10} P31aLI0Dd S| d1es ANjelIol
‘pajdwes sbuip|ing Jo Jaquinu Ul uollelIeA Jeak-01-1eak sa1edipul sbuel /(191 935) WNwWIXew pue wnwiuiw [enualod jo sbelsae sy uo paseq a1ewilss ue si sbuip|ing Jo Jsquiny

"00L> dzIs d|dwes asnedaq sdlewiisd sa1dads woly papnPxa Apnis
‘papinoid 10u elep sadads asnedaq sa1ewilss sadads woly papnpPxa Apnis,
“Jaquinu siy} a1ejndjed 03 papiaoid uoiewlojul ou pue paplodal Jou pajdwes sBUIp|ing 4O Jaquinu 3snedaq dlewisd A)jelow [e30) Woly papnpxe Apnis
‘buip|ing s)buls e 1e pa1onpuod bulidwes asnedsq s1ewiiss Alljelow [e101 Woly papnpxe Apns ,

6007 Wy i i i SIA «©N ON AN SHOA MaN
L 10T '£00T *Boid ssauatemy 1ybi7 |eley ¢ ¢ i SOA q°N ON NO ‘oluoio]
L L0Z-£00T suelpiens 1ybIN UISUOISI i i i S9A «©N ON IM ‘Snemjiy
7102-700T Sionuoly uoisijjod piig obediyd i 12 ¢ SOA q°N ON 11 ‘obesiyd
6961 UOSE 7§ piojuey N 0°/S1 L SOA «ON ON NO ‘ouoio]
Z10Z-1107 W3lesS-uoisuip InO siybri 0L-0 69'€ ol SOA SOA ON DN ‘W>3[es-UoIsui
010Z-000T Weibold ssauatemy 1ybi] jered  Geg-| sVLL SF6L-tL SOA SaA ON NO ‘oiuoio]
L LOZ-600C PueIOd 24es piig i 50°L vr-1T pON SOA ON 4O ‘puepniod
Z10Z snquinjo) InQ s1ybI S-0 vl 0T ON SaA ON HO ‘snquinjod
L LOZ-8007 uognpny ejueAjAsuuad 12 6CEL 0l S9A SOA ON vd ‘eiydispe|iyd
L LOZ-600T OA M3N 3ybil4 34es 123(01d zs-1 65°S JlE-L1 SOA SaA ON AN 105 MON
T10T-£00T PI0S3UUIN 3jesplig 123(0ld i 50'E 8Ll SOA SOA ON NI ‘S3131D UM
71078007 ownjeg InQ siybI 18-1 slL 28791 SoA SaA ON dw ‘a10wijeg
8661 19151]|0D 1B Y1009 /661 ‘9661 |B 19 49151||0D 68-1L 69°S 9¢-G1 S9A SOA ON gv ‘Aebjed
9007 U0IX3S 0v-0 '8 €5 SoA SaA ON VD ‘eluepy

0L0Z-600¢ Apul INO s3ybI vl-L €€ 8t SOA SIA ON NI ‘stjodeueipu sasu-ybiH
T107-800T S32U3IDS JO AWapedy eluiojjed VN 60 LY L SA «ON SIA vD ‘03spuely ueg
L LOZ-010C el0sauully jespiig 1d3fold ¢ I ¢ SOA q°N ON NW ‘193158104
ZL0T-8£61 928[d YIWIODIN N 50'820°L L SA «ON ON 71 ‘obediy>
800C ‘e 1° Jabey N 8 L SoA «ON SA 71 ‘pueys| Y20y
uoledIUNWWOD [euosiad [|]2UU0),0 VN 0zE l S9A «ON S9A MO “191em||iiS
£00¢ 10113WOoS L0 ol €l pON SaA ON A ‘Reunpy
uoledIuUNWWOo) [euosiad UJoH i 8 Ll pON S9A ON 71 “4n1edaQ
€107 ‘e 1@ s9bey  1'ZS-£0 97 0z pON SOA ON 11 ‘pueys| Y20y
Z10Z-0L0Z DA 3O Sy6I7 0c-1 0P ,86-1T SoA SaA ON 2Q ‘uoibuiysem
800T UIOH 73 sul|j0D i L L SOA SaA SA 71 “In3e33Q
800¢ ‘e 19 Jabey i 0¥ v SOA SaA SIA 1 ‘yes|3
010T '|e 18 uspiog 12 L'SlL 8l SOA SOA SOA HO ‘puePAsD

L00Z ||2Uu0D,0 8e-1T 06 v SA SaA SIA VA ‘puowydly $S95L-MO]
6461 Wa VN 0'9C L ySA «ON S9A AN ‘3seydind
6461 W3y VN 0€g l 4SPA «ON S9A 71 ‘sjepuoqg.ed
800C UIOH R sSIap\ { Sl we >ON SOA SOA stoul||
110z A3de.g i €T 44 SA SA ON NW ‘yining

€661 uung 1Z-0 S8'0 Soll SOA SSA ON epeued 7 'S’ (S3HOIS £-1)
710z ‘|e 12 dukeg €7-0 /L0 L'l >ON SOA SOA eusqly S9dUSpIsaYy
Apnis abuey abelany pajdwes isisAjeue iarewnsa  jburdwes uoied0T sse|d buip|ing
sbuipjing  AyjiqessuinA - Ajjerow  punoJ-Jesp
Buip|ing Jad Ayjerion 1o} pasn 10§ pasn

"A)1]1geIaUNA UOISH|0D d1199ds-s3123ds JO uoIIe|Nd|ed JOo/pue Suolsl|jod Bulp|ing—pJaiq woiy Aljenow
‘SN [enuue [B10} JO UOIIBWIISS JOJ BLIDIID uOISNPUl Bullesw saipnis ul pajuswndop sajel Aujenow pue ‘pajdwes sbuipjing jo Jaqwinu ‘abesanod buidwes L 319vL

The Condor: Ornithological Applications 116:8-23, © 2014 Cooper Ornithological Society



12 U.S. bird-building collisions

Data Extraction

We classified studies into three building classes thought to
cause different mortality rates (Machtans et al. 2013) and
for which data on the number of U.S. buildings is available.
These classes include residences 1-3 stories tall (detached
houses and multi-unit residences; hereafter, “residences”),
low-rise non-residential buildings and residential buildings
4-11 stories tall (hereafter, “low-rises”), and high-rise
buildings >12 stories tall (hereafter, “high-rises”). For
unpublished data from downtown areas of major cities, we
assumed that all data came from high-rises because it was
not possible to determine building height without visiting
each site. For all other data sources, we were able to
confirm the building type from which data were collected.
Published studies that met our inclusion criteria either
reported an annual mortality rate per building (averaged
across buildings) or presented both the number of dead
birds found and the number of buildings sampled, thus
allowing us to calculate this rate. For published studies, we
extracted a single annual mortality rate for each study
unless the study included data from more than one non-
adjacent site, in which case we extracted a separate rate for
each site (e.g., Klem 1979). For unpublished datasets that
included the number of buildings sampled, we always
extracted a single mortality rate. This value was generated
by first calculating a single-year per-building mortality rate
(averaged across buildings) for each year of the study and
then averaging these rates across years. In some cases, we
determined that two or more sources presented duplicate
data when we observed that the data were collected at the
same study sites and during the same range of dates. In
these instances, we extracted the data from the source that
provided more detailed methods or more extensive fatality
data, and we excluded the duplicated data when extracting
from the other source.

Data from collision-monitoring programs often include
the street address or intersection where a carcass was
found but not the number of buildings sampled. Single
buildings can have more than one address, and a single
address can include more than one building. In addition,
some monitoring programs have no systematic protocol
for recording addresses, resulting in multiple similar
entries for an address (e.g., 1 Main, 1 Main St., and 1
Main—Smith Tower). To account for these issues, we
entered addresses into Google Maps and used satellite
view to determine if addresses referred to one or more
buildings. If it was still unclear from mapping whether an
address referred to one or more buildings, we assumed it
referred to one. Likewise if we could not confirm that two
or more similar addresses referred to one building, we
assumed they were separate buildings. If addresses with
different cardinal directions were possible (e.g., 1 Main E
and 1 Main W), we assumed they referred to separate
buildings, but if they were not possible (i.e. only 1 Main
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exists), we assumed data entry error and combined
addresses.

Recognizing that these methods could not account for
all duplicate addresses and data entry errors, we estimated
a minimum and maximum number of buildings sampled
in each year. We estimated a maximum number based on
the number of unique addresses remaining after following
the above steps and the assumption that intersections
referred to a number of buildings equal to the number of
carcasses found up to four (i.e. four or more carcasses may
result from collision with four separate buildings, one at
each intersection corner). We estimated a minimum
number by combining similar addresses that may have
been from one building, even if we could not confirm this
with mapping, and assuming that all intersections referred
to one building. We used the average of the minimum and
maximum number to estimate per-building mortality
rates.

Quantification of Annual Mortality from Building
Collisions

The studies we used cover varying portions of the year, but
most focus all or most of sampling effort on migration
periods. Using raw per-building mortality rates would
therefore result in a national estimate that is only relevant
to spring and fall migration periods. We sought to account
for partial-year sampling and to generate estimates that
reflected the entire year, because several studies have
indicated that building collision mortality can be substan-
tial during summer and winter (Dunn 1993, Klem 2009,
Bayne et al. 2012, Hager et al. 2013). Given enough year-
round studies, partial-year mortality rates can be stan-
dardized to year-round estimates using year-round studies
as a baseline (Longcore et al. 2012, Loss et al. 2013).
However, there were few year-round studies that met
inclusion criteria (Table 1), so we could not adjust
individual studies to year-round estimates. Instead, we
accounted for this limitation in our estimation model
(details below) by only using a year-round study for
residences, repeating estimation using a subset of studies
that sampled year-round for low-rises, or incorporating a
correction factor to account for mortality during periods
other than migration for high-rises, a building type for
which little data exists for summer and winter (see
definition of and rationale for this correction factor in
Supplemental Material Appendix B). Despite the limitation
of applying a post hoc correction factor to the high-rise
estimate, we argue that this approach is preferable to
assuming that no mortality occurs during the summer and
winter.

We estimated mortality in each building class by
multiplying data-derived probability distributions of per-
building mortality rates by distributions of numbers of
buildings. For residences, we followed Machtans et al.

The Condor: Ornithological Applications 116:8-23, © 2014 Cooper Ornithological Society
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(2013), which based mortality rates on the only year-round
building collision survey to date that sampled across a
large number of residences, a study of 1,458 Alberta
residents in single and multi-unit residences (Bayne et al.
2012). This study documented higher mortality rates at
rural residences compared with urban residences and at
residences with bird feeders compared with those without
feeders. The study also documented increasing mortality
with increasing age of urban residences. We incorporated
these elements into our residence sub-model:

Mor tahtYrura\l with feeder (MRF)
= Nresidence X RXFX I(rural with feeder X Dresidence

(1)

MortalitYrural no feeder (MRNF)
— {Nresidence X R X (1 - F) X I<rural no feeder X Dresidence

(2)

MortalitYurban with feeder (MUF)
— {Nresidence(age) X (1 - R) X F X I<urban with feeder(age) (3)

XD residence

MortalitYurban no feeder (MUNF)
= Nresidence(age) X(l - R) X(l - F) (4')

X Kyrban no feeder(age) X Dresidence

MortalitYresidences (MR )

(5)
= Mgr + Mgpnr + Mur + Muynr

where N is the number of residences in the U.S., R is the
percentage of residences in rural areas, F is the percentage
of residences with bird feeders, K is the annual per-
building mortality rate, and D is a correction factor to
account for two biases that lead to underestimation of
mortality (Hager et al. 2013): removal of carcasses by
scavengers prior to fatality surveys and imperfect detection
of the carcasses remaining at the time of surveys. For
Equations (3) and (4), we calculated mortality by building
age classes (0—8, 9-18, and 19-28 years, and all ages >29
years), and summed estimates across age classes. These age
classes correspond closely to those in Machtans et al.
(2013), but we shifted classes slightly (e.g., 9-18 years
instead of 10-20 years) to match housing age data from
the U.S. Census Bureau.

For low-rises, we generated two separate estimates of
collision mortality, one using mortality rates based on all
eight studies meeting our inclusion criteria and one based
only on four year-round studies. We used the following
sub-model for both estimates:

MortalitY1ow_rise (ML) - Nlow—rise X I<low—rise X Dlow—rise (6)

U.S. bird-building collisions 13

For high-rises, there are no datasets based on year-round
systematic sampling. We incorporated a correction factor
(Y) into the mortality estimation sub-model to account for
additional fatalities occurring outside of migration periods:

Mortalityhigh_rise (MH) = Nhigh—rise X 1<high—rise XY
X Dhigh—rise (7)

We estimated total annual building collision mortality by
summing estimates for individual building classes; we
conducted estimation twice, once using each of the low-
rise estimates:

Mortality, ., = Mg + M + My (8)

All of the above parameters were treated as probability
distributions. From the probability distribution of each
parameter (see Table 2 for specific distributions, Supple-
mental Material Appendix B for rationale for all distribu-
tions, and Table S2 in Supplemental Material Appendix C
for numbers of buildings), we randomly drew one value
and used the above formulas. We used “runif’ and
“rnbinom” commands (for uniform and negative binomial
distributions, respectively) in Program R and conducted
10,000 iterations to generate a range of estimate uncer-
tainty.

Sensitivity Analysis

We used multiple linear regression analyses assuming a
normal error distribution (function “Im” in Program R) to
investigate the percentage of uncertainty in mortality
estimate ranges explained by each model parameter
(Blancher 2013, Loss et al. 2013). We treated the 10,000
mortality-estimate replicates as the values of the depen-
dent variable and randomly drawn values of each
parameter as values of predictor variables. We used partial
R” values to interpret the percentage of variance in the
estimate range explained by each parameter. We repeated
this regression analysis four times: once for the total
mortality estimate (including all parameters) and once for
each of the three building class estimates (with each
regression model only including the parameters relevant to
that building class).

Quantification of Species Vulnerability

In addition to estimating total annual mortality, we
calculated vulnerability for species and taxonomic groups.
We followed Arnold and Zink (2011), who identified
“super-collider” and “super-avoider” species using colli-
sion records from three unpublished datasets. We greatly
expanded upon the earlier study by using 26 datasets from
across North America (Table 1). All analyses described
below were conducted across all datasets to estimate
overall building collision vulnerability, as well as separately
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TABLE 2. Probability distributions used to estimate total annual U.S. mortality from bird-building collisions. We defined uniform
distributions for most parameters because not enough data exist to ascribe higher probability to particular values in the defined
range. We defined negative binomial distributions for the low-rise and high-rise mortality rate distributions because they allowed
the majority of probability density to match the confidence intervals indicated by the data while also allowing for a small probability
of higher collision mortality rates, reflecting the exceptionally high mortality rates that have been documented at some low-rises
and high-rises (see mortality rates in Table 1).

Distribution
Parameter type Distribution parameters Source
Residences (1-3 stories)
Number of residences Uniform Varies by age (Supplemental  U.S. Census Bureau 2011
Material Appendix C)
Percentage in urban areas Uniform Min = 72.6%; Max = 88.8% U.S. Census Bureau 2012
Percentage with bird feeders Uniform Min = 15%; Max = 25% Dunn 1993
Mortality rate
Rural with feeders (all ages) Uniform Min = 2.17; Min = 4.03 Bayne et al. 2012, Machtans et al. 2013
Rural without feeders (all ages) Uniform Min = 0.98; Max = 1.82 Bayne et al. 2012, Machtans et al. 2013
Urban with feeders
Age 0-8 Uniform Min = 0.28; Max = 0.52 Bayne et al. 2012, Machtans et al. 2013
Age 9-18 Uniform Min = 0.42; Max = 0.78 Bayne et al. 2012, Machtans et al. 2013
Age 19-28 Uniform Min = 0.56; Max = 1.04 Bayne et al. 2012, Machtans et al. 2013
Age 29+ Uniform Min = 0.63; Max = 1.17 Bayne et al. 2012, Machtans et al. 2013
Rural without feeders
Age 0-8 Uniform Min = 0.11; Max = 0.20 Bayne et al. 2012, Machtans et al. 2013
Age 9-18 Uniform Min = 0.18; Max = 0.33 Bayne et al. 2012, Machtans et al. 2013
Age 19-28 Uniform Min = 0.25; Max = 0.46 Bayne et al. 2012, Machtans et al. 2013
Age 29+ Uniform Min = 0.28; Max = 0.52 Bayne et al. 2012, Machtans et al. 2013
Scavenging/detectability correction Uniform Min = 2; Max = 4 Dunn 1993
Low-rises
Number of low-rises Uniform Min = 14.0 million; Multiple sources (see Supplemental
Max = 16.2 million Material Appendix C)
Mortality rate (all studies) Neg. bin. n =46, p = 0.35 95% of distribution prob. density = 4-18%
Mortality rate (year-round studies) Neg. bin. n=25.1,p=026 95% of distribution prob. density = 5-28°
Scavenging/detectability correction Uniform Min = 1.28; Max = 2.56 Hager et al. 2012, 2013
High-rises
Number of high-rises Uniform Min = 19,854; Max = 21,944  Sky Scraper Source Media 2013
Mortality rate Neg. bin. n =40, p =037 70% of distribution prob. density = 4-1 1P
Partial-year sampling correction Uniform Min = 1.05; Max = 1.20 Additional 5-20% mortality outside
of migration
Scavenging/detectability correction Uniform Min = 1.37; Max = 5.19 Ward et al. 2006, Hager 2012, 2013

@Range represents 95% confidence interval of mortality rates calculated across all eight studies of low-rises meeting inclusion

criteria.

P Range represents 95% confidence interval of mortality rates calculated from four year-round studies of low-rises meeting inclusion

criteria.

©Range represents 95% confidence interval of mortality rates calculated from 11 studies of tall buildings meeting inclusion criteria.

for each building class to estimate class-specific vulnera-
bility. As described previously, we only included datasets
with more than 100 records for the overall vulnerability
analysis. However, because there were only two datasets
for residences that had more than 100 records, we also
included two smaller datasets to calculate collision
vulnerability for this building class.

Numbers of fatalities can vary among species due to
population abundance and the degree of range overlap
with study locations (Arnold and Zink 2011). To account
for population abundance, we extracted national popula-
tion size estimates from the Partners in Flight Population
Estimates Database (Rich et al. 2004), which includes

North American population estimates generated using
U.S. Breeding Bird Survey data (Sauer et al. 2012). We
used North American abundance rather than regional
abundance because it is difficult to link study sites where
mortality occurs to the affected regional subsets of bird
populations, especially for species that are killed primarily
during migration (Loss et al. 2012). To account for range
overlap with study sites, we counted the number of sites
overlapping with each species’ breeding, wintering, and/or
migration range (Sibley 2000). We followed Arnold and
Zink’s (2011) approach for calculating species vulnerabil-
ity. To give each site equal weighting, we first standard-
ized each dataset to 36,000, the largest single-site total
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FIGURE 2. Frequency histograms for estimates of annual U.S. bird mortality caused by collisions with (A) residences 1-3 stories tall,
(B) low-rises (residences 4-11 stories tall and all non-residential buildings <11 stories tall), (C) high-rises (all buildings >12 stories
tall), and (D) all buildings. Estimates for low-rises and for all buildings are based on the average of two estimates: one calculated with
all eight low-rise studies meeting inclusion criteria and one calculated with a subset of four low-rise studies that conducted year-

round sampling.

number of fatalities, and then summed standardized
counts across studies for each species. We regressed
log;o(X+1) species counts (X + 1 transformation to
account for zero counts for some species at some sites)
on logi;y population size and logi;o range overlap.
Vulnerability was estimated by fixing coefficients for
population size and range overlap to 1.0 (this assumes
that, for example, a 10-fold increase in abundance is
associated with a 10-fold increase in collision mortality,
all else being equal; Arnold and Zink 2011), calculating
residuals, and raising 10 to the power of the absolute
value of residuals. This approach of fixing model
coefficients was taken because there was an unknown
level of error in both the dependent and independent
variables and, therefore, standard regression models could
not produce unbiased slope estimates (Warton et al.
2006, Arnold and Zink 2011). Calculated vulnerability
values indicate the factor by which a species has a greater
chance (positive residuals) or smaller chance (negative
residuals) of experiencing building collision mortality

compared with a species with average vulnerability. We
estimated vulnerability for taxonomic groups by averag-
ing residuals across species occurring in at least two
studies.

RESULTS

Estimates of Bird-Building Collision Mortality

The 95% confidence interval of annual bird mortality at
residences was estimated to be between 159 and 378
million (median = 253 million) (Figure 2A and Table 3)
after correcting for scavenger removal and imperfect
detection. This equates to a median annual mortality rate
of 2.1 birds per building (95% CI =1.3-3.1). Reflecting the
large number of residences in urban areas and residences
without bird feeders, we estimate that urban residences
without feeders cumulatively account for 33% of mortality
at residences, followed by rural residences without feeders
(31%), urban residences with feeders (19%), and rural
residences with feeders (17%).
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TABLE 3. Estimates of annual bird mortality caused by building collisions at U.S buildings. For low-rises (and therefore, for the total
mortality estimate), we generated two separate estimates of collision mortality, one using mortality rates based on all eight low-rise
studies meeting our inclusion criteria and one based on a subset of four low-rise studies that sampled mortality year-round.

Point estimate 95% ClI
Building class Mean no. of buildings in U.S. Total Per building Total Per building
Residences (1-3 stories) 122.9 million 253.2 million 2.1 159.1-378.1 million 1.3-3.1
Low-rises 15.1 million 245.5 million? 16.3° 62.2-664.4 million? 4.1-44.0°
409.4 million® 27.1° 114.7-1,028.6 million®  7.6-68.1°
High-rises 20,900 508,000 243 104,000-1.6 million 5.0-76.6
Total 138.0 million 507.6 million? 3.7° 280.6-933.6 million? 2.0-6.8%
667.1 million® 48° 349.9-1,296 million® 2.5-9.4°

@ Estimate based on low-rise estimate using all eight studies meeting inclusion criteria.
P Estimate based on low-rise estimate using subset of four year-round studies meeting inclusion criteria.

The 95% confidence interval of annual low-rise mortal-
ity based on all studies meeting inclusion criteria was
estimated to be between 62 and 664 million birds (median
= 246 million). The 95% confidence interval based on the
four year-round low-rise studies was estimated to be
between 115 million and 1.0 billion birds (median = 409
million). The average of the two median figures is 339
million (95% CI = 136-715 million) (Figure 2B), equating
to a median annual rate of 21.7 birds per building (95% CI
=5.9-55).

The 95% confidence interval of high-rise mortality was
estimated to be between 104,000 and 1.6 million birds
(median = 508,000) (Table 3 and Figure 2C) after
correcting for scavenger removal, imperfect carcass
detection, and mortality during periods other than
migration. Despite causing the lowest total mortality,
high-rises had the highest median annual mortality rate:
24.3 birds per building (95% CI = 5-76). Combining
estimates from all building classes (using the average of the
two low-rise estimates) results in an estimate of 599
million birds killed annually across all U.S. buildings (95%
C.I. = 365-988 million) (Figure 2D).

Factors Explaining Estimate Uncertainty

Due to the large number of low-rises and uncertainty
about low-rise mortality rates, sensitivity analyses indicat-
ed that the low-rise mortality rate explained a large
amount of uncertainty for the estimates of both low-rise
mortality (85%) and total mortality (75%). Other param-
eters explaining substantial uncertainty for the total
estimate included the correction factors for scavenger
removal and carcass detection at low-rises (10%) and
residences (9%). For residences, 70% of uncertainty was
explained by the correction factor for scavenging and
detection and 15% was explained by the proportion of
residences in urban areas. For the high-rise estimate, the
greatest uncertainty was explained by the mortality rate

(67%), followed by the correction factor for scavenging and
detection (25%).

Species Vulnerability to Building Collisions

Of 92,869 records used for analysis, the species most
commonly reported as building kills (collectively repre-
senting 35% of all records) were White-throated Sparrow
(Zonotrichia albicollis), Dark-eyed Junco (Junco hyemalis),
Ovenbird (Seiurus aurocapilla), and Song Sparrow (Melo-
spiza melodia). However, as expected, there was a highly
significant correlation between fatality counts and popu-
lation size (r = 0.53, P < 0.001, df =213) and between
counts and range overlap with study sites (r = 0.25, P <
0.001, df = 223). After accounting for these factors,
estimated vulnerability across all buildings was highly
variable, ranging from 1,066 times more likely to collide
than average to 273 times less likely to collide than average
(high vulnerability species in Table 4; all values in Tables
S3-S6 in Supplemental Material Appendix D).

Several species exhibit disproportionately high vulner-
ability to collisions regardless of building type, including
Ruby-throated Hummingbird (Archilochus colubris),
Brown Creeper (Certhia americana), Ovenbird, Yellow-
bellied Sapsucker (Sphyrapicus varius), Gray Catbird
(Dumetella carolinensis), and Black-and-white Warbler
(Mniotilta varia). Seven species that are disproportionately
vulnerable to building collisions are national Birds of
Conservation Concern and 10 are listed regionally (Table
4; U.S. Fish and Wildlife Service 2008). Species in the
former group include Golden-winged Warbler (Vermivora
chrysoptera) and Canada Warbler (Cardellina canadensis)
at low-rises, high-rises, and overall, Painted Bunting
(Passerina ciris) at low-rises and overall, Kentucky Warbler
(Geothlypis formosa) at low-rises and high-rises, Worm-
eating Warbler (Helmitheros vermivorum) at high-rises,
and Wood Thrush (Hylocichla mustelina) at residences.
For species with vulnerability indices calculated from a
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relatively small sample of studies (e.g., those noted with a
superscript in Table 4), vulnerability indices may be biased.
For example, the exceptionally high vulnerability value for
Anna’s Hummingbird (Calypte anna) likely results from
this species occurring in only two studies and experiencing
exceptionally high mortality in one of these studies.

Vulnerability estimates for taxonomic groups are in Table
5. Several high-risk bird groups are represented in our
dataset by only one or two species (e.g., grebes, shorebirds,
kingfishers, and gulls and terns); average risk values for
these groups may not represent the entire taxonomic
family. Other taxa, particularly the hummingbirds and
swifts and the warblers, appear especially vulnerable to
building collisions, with more than one species ranking in
the overall high-vulnerability list. In particular, warblers
experience disproportionately high collision risk, with 10
species ranking among the 25 most vulnerable species
overall and 12 and 14 species ranking among the 25 most
vulnerable species for low-rises and high-rises, respectively.
Taxonomic groups with particularly low collision risk
include ducks and geese, swallows, herons, upland game
birds, and blackbirds, meadowlarks, and orioles.

DISCUSSION

Comparison of Mortality Estimate to Previous
Estimates

Our estimate of 365—-988 million birds killed annually by
building collisions is within the often-cited range of 100
million to 1 billion (Klem 1990a). Other estimates are
either outdated (3.5 million, Banks 1979) or are simply a
mid-point of the above range (550 million, Erickson et al.
2005). Our larger estimate of low-rise mortality based only
on year-round studies suggests that total annual building
collision mortality could exceed one billion birds, as
suggested by Klem (2009). Using the year-round low-rise
estimate results in an annual mortality estimate of up to
1.3 billion birds. Regardless of which figure is interpreted,
our results support the conclusion that building collision
mortality is one of the top sources of direct anthropogenic
mortality of birds in the U.S. Among other national
estimates that are data-driven and systematically derived,
only predation by free-ranging domestic cats is estimated
to cause a greater amount of mortality (Loss et al. 2013). A
similar ranking has been made for anthropogenic threats
in Canada (Blancher et al. 2013, Machtans et al. 2013).
Major sources of direct anthropogenic bird mortality
currently lacking systematically derived estimates include
collisions with automobiles and other vehicles, collisions
and electrocution at power lines, and poisoning caused by
agricultural chemicals, lead, and other toxins. Additional
systematic quantification of mortality is needed to allow
rigorous comparisons among all mortality sources.

S. R. Loss, T. Will, S. S. Loss, and P. P. Marra

TABLE 5. Average vulnerability of bird groups to building
collisions across all building types. Risk values indicate the factor
by which a species has a greater chance (for positive residuals)
or a smaller chance (for negative residuals) of mortality
compared with a species with average risk.

Group Residual Risk
Hummingbirds and swifts 1.52 332
Grebes 1.04 11.0
Shorebirds 0.68 4.7
Kingfishers® 0.56 3.6
Waxwings 0.55 3.6
Warblers 0.54 34
Gulls and terns? 0.52 33
Nuthatches, tits, and creeper 0.50 3.1
Cuckoos 0.46 29
Mimic thrushes 0.41 2.6
Diurnal raptors 0.40 25
Cardinaline finches 0.36 23
Kinglets 0.36 23
Thrushes 0.25 1.8
Cardueline finches 0.23 1.7
Nightjars 0.16 1.4
Woodpeckers 0.15 1.4
Owls 0.10 1.3
Doves and pigeons 0.08 1.2
Sparrows 0.08 1.2
House Sparrow? —-0.15 1.4
Wrens —0.20 1.6
Coots and rails —0.24 1.7
Flycatchers —0.41 2.6
Vireos —0.55 3.6
Starling® —0.56 3.6
Corvids —0.61 4.1
Blackbirds, meadowlarks, and orioles —0.64 44
Upland game birds -0.77 5.9
Herons —1.05 1.3
Swallows —-1.07 11.6
Ducks and geese —1.25 17.9
Gnatcatchers? —1.68 48.1

@Values based on data from a single species.

A general pattern across and within building classes is
that a large proportion of all mortality occurs at structures
that kill small numbers of birds on a per-building basis but
collectively constitute a high percentage of all buildings
(e.g., residences compared to low-rises and high-rises;
urban compared to rural residences; residences without
feeders compared to those with feeders). This finding
suggests that achieving a large overall reduction in
mortality will require mitigation measures to be applied
across a large number of structures (e.g., urban residenc-
es). Our conclusion about the relative importance of
residences for causing U.S. mortality is similar to that
made for Canada by Machtans et al. (2013). This similarity
arises because residences are estimated to comprise a
similar proportion of all buildings in both countries (87.5%
in the U.S and 95.3% in Canada). Even assuming the low-
end mortality estimate for residences (159 million), total
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mortality at high-rises would have to be 100 times greater
than our high-end estimate for that building class (1.6
million) for the two building classes to cause equivalent
mortality. On a per-building basis, if each residence killed
one bird per year, each high-rise would have to kill >5,800
birds per year to cause equivalent mortality. No evidence
exists that high-rises kill this large number of birds.

The species composition of window collision mortality
also differs by building class. While the high risk group for
individual residences includes several non-migratory
resident species—including Downy Woodpecker (Picoides
pubescens), Black-capped Chickadee (Poecile atricapillus),
and Northern Cardinal (Cardinalis cardinalis)—nearly all
high-risk species for low-rise and high-rise buildings are
migratory. Compared with resident species, migratory
species traverse longer distances, use a greater diversity
of habitat types, and encounter more building types and
total buildings during the annual cycle. Additionally,
migratory species are attracted to large lighted buildings
during their nocturnal migration; this attraction causes a
large amount of mortality at low-rises and high-rises as
birds either immediately collide with lighted buildings or
become entrapped before later dying of collision or
exhaustion (Evans Ogden 1996). The greater representa-
tion of resident species in the high-risk group for
residences may be due to the propensity for many of
these species to congregate at bird feeders, a behavior that
may place them at a greater risk of colliding with windows
(Dunn 1993, Klem et al. 2004, Bayne et al. 2012).

Despite the critical importance of reducing mortality at
residences, mitigation measures targeted at a relatively
small number of buildings with high per-building mortal-
ity rates (e.g., some high-rises and low-rises) will likely
result in large per-building reductions in mortality and
therefore may represent a cost-efficient starting point for
reducing mortality. The mortality proportions that we
attribute to different residence types are similar to those
estimated by Machtans et al. (2013). This result arises from
both the previous study and ours basing analysis on Bayne
et al. (2012), a Canadian study that provides a reasonable
approximation of U.S. mortality rates as evidenced by rates
documented in U.S. studies (Dunn 1993, Weiss and Horn
2008, Bracey 2011).

Species Vulnerability to Building Collisions

Our vulnerability analysis indicates that several species
experience a disproportionately high risk of building
collision mortality. Of particular concern within the list
of high-risk species (Table 4) are those identified as
national Birds of Conservation Concern (species likely to
become candidates for listing under the U.S. Endangered
Species Act without further action based on population
trends, threats to populations, distribution, abundance,
and relative density; U.S. Fish and Wildlife Service 2008).
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For species that are vulnerable to collisions at more than
one building class or overall, including Golden-winged
Warbler, Painted Bunting, Kentucky Warbler, and Canada
Warbler, building collision mortality appears substantial
and may contribute to or exacerbate population declines.
For species identified as highly vulnerable to collision for
one building class but not across building types (Wood
Thrush at residences, Worm-eating Warbler at high-rises),
building collisions may still represent a threat. However,
risk rankings for these species are more likely to be inflated
by high mortality rates at a few sites, and further research
is required to clarify the degree to which populations of
these species are threatened by collision mortality.

Inferences about population impacts of a mortality
source should ideally be based on incorporating mortality
estimates into demographic models (Loss et al. 2012) or
comparing estimates to population abundance (Longcore
et al. 2013). Data limitations preclude intensive population
modeling of building collision impacts. Sampling bias
toward densely populated areas east of the Mississippi
River, and therefore toward certain bird species, prevented
us from estimating species-specific annual mortality. We
initially attempted to apply average species proportions to
the overall mortality estimate following Longcore et al.
(2013), but this method returned unrealistically high
estimates for species that comprised a high percentage of
counts in many studies (e.g., 140% of the total population
of Ovenbirds estimated to be killed each year by building
collisions). Our vulnerability estimates controlled for
abundance and range overlap with study sites and
therefore provide a less biased approximation of species-
specific collision risk.

Our vulnerability analysis expanded upon the analysis of
Arnold and Zink (2011), which was based on three sites in
the northeastern U.S. and adjacent Canada. Nonetheless,
we documented some of the same vulnerable species,
including Brown Creeper, Black-throated Blue Warbler
(Setophaga caerulescens), and Swamp Sparrow (Melospiza
georgiana), and similar high- and low-risk taxonomic
groups (e.g., warblers and swallows, respectively). As in the
previous study, the vast majority of highly vulnerable
species were long-distance migrants. Unlike the previous
study, we did not assess whether population trends were
correlated with building collision vulnerability. This
approach has received criticism (Schaub et al. 2011, Klem
et al. 2012) and shifts focus away from identifying which
individual species of conservation concern face a high risk
of colliding with buildings.

Research Needs and Protocol Improvements

Sensitivity analyses indicated that more research of
mortality rates at low-rises will contribute greatly to
improving mortality estimates. Future research should
sample a variety of low-rise types, including residential,
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commercial, and industrial buildings. Research at low-rises
has occurred mostly at buildings that are known to cause
large numbers of fatalities (e.g., office or university campus
buildings with many windows and/or near favorable bird
habitat). Random selection of buildings for monitoring (for
all building classes) allows for less-biased conclusions
about local mortality rates and more reliable extension of
results within study areas and across regions. Mortality
data specific to different low-rise building types will allow
improvement upon the current approach of assuming that
all low-rise buildings have similar mortality rates. Because
we based our low-rise estimate on the number of U.S.
“establishments,” and because the relationship between
numbers of establishments and numbers of buildings is
unknown, we suggest that improved data be collected and
made available for the number of U.S. low-rise buildings.
Non-residential low-rises are not currently included in
assessments by the U.S. Census Bureau.

Sensitivity analyses also indicate that mortality estimates
will benefit from quantification of searcher efficiency and
scavenger removal rates. Recent research has resulted in
major advancements in understanding these biases,
including studies that estimate carcass detection and/or
scavenger removal rates (Collins and Horn 2008, Hager et
al. 2012, 2013) or apply methods to simultaneously
account for both biases (Bracey 2011, Etterson 2013). In
the future, studies should account for these biases when
possible and investigate how these rates are affected by size
and species of carcasses, abundance and community
composition of scavengers, and characteristics of vegeta-
tion and habitat near buildings.

A large portion of the unpublished data we used were
collected by volunteer-led collision-monitoring programs
in major cities. These citizen-science programs have
contributed greatly to the understanding of bird—building
collisions; however, standardization of data collection and
recording procedures is necessary to make these data more
comparable across programs and across years within
programs. As a first step, all monitoring programs should
record sampling effort, including (1) a record of all surveys
conducted, even those with zero fatalities found; (2) the
number of person-hours of sampling in every survey; (3)
the number of buildings and building facades sampled; (4)
street addresses of buildings (with attention to avoiding
multiple addresses referring to one building and clarifying
when one address includes >1 building); and (5) separate
records of fatalities found during surveys on official routes
and those found incidentally outside of survey periods
and/or off of routes. This information will allow increased
comparability of data among regions, improved under-
standing of seasonal and regional mortality patterns, and
reduced bias in estimates of per-building mortality rates
and overall mortality. Combining effort-corrected mortal-
ity data with information about buildings (e.g., height in
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stories and meters; orientation and area of building
facades; glass area, type, extent, and reflectivity; vegetation
presence, type, density, and height; and amount of light
emitted), will allow identification of mortality rate
correlates, prediction of mortality rates from building
characteristics, and implementation of techniques to
reduce mortality. Monitoring programs could also expand
to incorporate sampling at multiple building types,
including individual residences and additional types of
low-rises and high-rises. A national reporting system and
database for bird mortality data would facilitate standard-
ization of data collection for building collisions and other
mortality sources (Loss et al. 2012). Until this type of
comprehensive system is developed and launched, window
collision monitoring programs can use simple user-defined
data entry portals that will increase standardization of data
recording, formatting, and compilation (see example at
https://docs.google.com/spreadsheet/viewform?usp=
drive_web&formkey=dDA1dDVTSVUzSINfXONxWm
ZxTEctbHc6MQ#gid=0), and therefore benefit research
that synthesizes multiple datasets.

Model Limitations

Because data collection methods varied greatly among
studies, we could not account for all differences among the
datasets we synthesized. How this limitation influenced
our estimates is unclear. Nonetheless, our inclusion criteria
removed studies that lacked a systematic component to
sampling, and we accounted for partial-year sampling by
either estimating mortality using only year-round studies
or applying correction factors to mortality estimates. We
also accounted for sample size differences when estimating
species vulnerability. However, the data we analyzed
overrepresented the eastern U.S. and underrepresented
the Great Plains, Interior West, and West Coast. Because of
this data limitation, the mortality rate distributions that we
applied to all U.S. buildings were primarily based on data
from the eastern U.S. This could have biased our estimates
if mortality rates in the West differ consistently from those
documented in the East; however, the lack of western data
prevents conclusions about such regional variation. In
addition, our species vulnerability estimates do not cover
species with a large proportion of their range in the West.
Further research of bird—building collisions in areas west
of the Mississippi River is needed to document whether
per-building mortality rates differ consistently from those
in well-studied regions of the east and to assess building
collision vulnerabilities for western bird species. Our
mortality estimates are limited by the assumption that all
non-residential establishments listed by the U.S. Census
Bureau are <11 stories tall and that all buildings sampled
by monitoring programs in major downtown areas are
>12 stories tall. These assumptions were unavoidable
because U.S. low-rise building data are not available and
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building height information was not recorded in most
studies.

Our mortality estimates may be conservative because
data from buildings that cause exceptionally high annual
rates of collision were removed from our analysis before
extending average rates to the scale of the entire U.S.
Hundreds to greater than one thousand birds per year have
been found at intensively monitored buildings in or near
areas with a high concentration of birds during migration
(e.g., Taylor and Kershner 1986, M. Mesure and D. Willard
personal communication). Other factors that may have
contributed to underestimation include crippling bias (e.g.,
an uncertain percentage of birds fly away from sampling
areas before dying) and sub-lethal effects that may
influence social interactions and migration behavior even
if not causing eventual death (Klem 1990b). Further
research to quantify crippling bias and sub-lethal effects
is crucial for continued improvement in the accuracy of
mortality and species vulnerability estimates.

Finally, we were unable to quantify seasonal patterns of
mortality due to a limited sample of studies that surveyed
throughout the year. Additionally, several studies employed
varying sampling effort across seasons and did not record
effort data that could be used to account for this variation.
Among records meeting our inclusion criteria, 60.0% were
found during fall migration (August—November) and 37.0%
were found during spring migration (March—May). These
figures are likely inflated relative to non-migratory periods
because most studies sampled only during spring and fall.
Despite varying sampling effort among seasons, mortality
during fall migration appears to be consistently greater than
during spring migration; this pattern was seen in most of
the datasets and could be related to larger populations of
birds in the fall due to presence of young-of-the-year birds.
Notably, several studies have indicated substantial building
collision mortality during periods outside of migration,
including in winter at individual residences (Dunn 1993,
Klem 2009) and in summer at low-rise buildings (Bayne et
al. 2012, Hager et al. 2013). Our methods accounted for
partial-year sampling by either using only year-round
studies (for residences and low-rises) or applying a
correction factor that assumed additional mortality during
summer and winter (for high-rises, a building type for which
little data exists for non-migration periods). Species
vulnerability estimates were also likely to be influenced by
seasonal sampling biases, with in-transit migratory species
likely overrepresented compared with summer and winter
residents. Additional year-round studies are needed at all
building types to clarify how mortality rates and species
composition of fatalities vary by season.

Conclusions
As human populations and numbers of buildings increase
in the U.S. and globally, actions to reduce bird mortality
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from building collisions will be necessary at all types of
buildings. For residences, mitigation techniques could
include reducing vegetation near windows, angling win-
dows to reduce reflection, and installing netting, closely
spaced decals, or UV light-reflecting glass (Klem et al.
2004, Klem 2006, 2009). For low-rises and high-rises,
mortality can be reduced by minimizing light emission at
night (Evans Ogden 1996, 2002) and incorporating bird
friendly design elements into new and existing buildings
(e.g., Brown and Caputo 2007, Sheppard 2011). A long-
term approach to reducing mortality is the continued
adaptation of Green Building certification standards to
include bird collision risks (Klem 2009).

We provide quantitative evidence of the large amount of
bird mortality caused by building collisions in the U.S. Our
estimates represent roughly 2-9% of all North American
birds based on a rough estimate of 10—20 billion total birds
in North America (U.S. Fish and Wildlife Service 2002).
However, because our results illustrate that not all species
are equally vulnerable to building collisions, and because
considerable uncertainty remains regarding species-spe-
cific mortality and population abundance, the actual
impacts of collisions on population abundance are
uncertain. Despite this uncertainty, our analysis indicates
that building collisions are among the top anthropogenic
threats to birds and, furthermore, that the several bird
species that are disproportionately vulnerable to building
collisions may be experiencing significant population
impacts from this anthropogenic threat.

ACKNOWLEDGMENTS

We thank the following people and organizations for
providing access to unpublished datasets from building
collision monitoring programs: K. Brand (Lights Out Win-
ston-Salem, Forsyth County Audubon Society & Audubon
North Carolina), A. Conover (Lights Out Columbus, Ohio
Bird Conservation Initiative & Grange Insurance Audubon
Center), M. Coolidge (Bird Safe Portland, Audubon Society of
Portland), S. Diehl and C. Sharlow-Schaefer (Wisconsin Night
Guardians, Wisconsin Humane Society), J. Eckles, K. Nichols,
and R. Zink (Project Bird Safe Minnesota, Audubon
Minnesota & University of Minnesota), S. Elbin and A.
Palmer (Project Safe Flight, New York City Audubon), M.
Flannery (California Academy of Sciences), D. Gorney (Lights
Out Indy, Amos W. Butler Audubon Society), A. Lewis and L.
Fuisz (Lights Out DC, City Wildlife), M. Mesure (Toronto
Fatal Light Awareness Program), W. Olson (Lights Out
Baltimore, Baltimore Bird Club), A. Prince (Chicago Bird
Collision Monitors, Chicago Audubon Society), K. Russell
(Audubon Pennsylvania), and D. Willard (The Field Museum).
A. Bracey, J. Ducey, M. Etterson, S. Hager, A. Harrington, D.
Horn, G. Niemi, and T. O’Connell provided access to
unpublished or otherwise unavailable data. R. Schneider and
J. Rutter provided assistance with data collection and
management; E. Bayne, C. Machtans, and C. Wedeles

The Condor: Ornithological Applications 116:8-23, © 2014 Cooper Ornithological Society



22 U.S. bird-building collisions

provided access to unpublished manuscripts; and M. Lynes
and C. Sheppard assisted in locating datasets. We give special
thanks to D. Klem for providing access to nearly all of his
window collision data, investing significant effort along with P.
Saenger to digitize historical records, and for pioneering the
study of bird—window collisions. S.R.L. was supported by a
postdoctoral fellowship funded by the U.S. Fish and Wildlife
Service through the Smithsonian Institution’s Postdoctoral
Fellowship program. The findings and opinions expressed in
this paper are those of the authors and do not necessarily
reflect the opinions of the U.S. Fish and Wildlife Service or the
Smithsonian Institution.

LITERATURE CITED

Arnold, T. W,, and R. M. Zink (2011). Collision mortality has no
discernible effect on population trends of North American
birds. PLoS One 6:€24708.

Banks, R. C. (1979). Human related mortality of birds in the
United States. U.S. Department of the Interior, Fish and
Wildlife Service. Special Scientific Report-Wildlife No. 215.
Washington, DC, USA.

Bayne, E. M., C. A. Scobie, and M. Rawson-Clark (2012). Factors
influencing the annual risk of bird-window collisions at
residential structures in Alberta, Canada. Wildlife Research 39:
583-592.

Best, J. (2008). Birds—Dead and deadly: Why numeracy needs to
address social construction. Numeracy 1(1):article 6.

Blancher, P. J. (2013). Estimated number of birds killed by house
cats (Felis catus) in Canada. Avian Conservation and Ecology
8(2):3.

Booth, G., and D. Collister (1998). Calgary Bird Banding Society
1997 Annual Technical Report. Calgary Bird Banding Society,
Calgary, AB, Canada.

Borden, W. C., O. M. Lockhart, A. W. Jones, and M. S. Lyons
(2010). Seasonal, taxonomic, and local habitat components of
bird-window collisions on an urban university campus in
Cleveland, OH. The Ohio Journal of Science 110:44-52.

Bracey, A. M. (2011). Window related avian mortality at a
migration corridor. M.S. thesis, University of Minnesota-
Duluth, USA.

Broughman, S. P, N. L. Swaim, and C. A. Hryczaniuk (2011).
Characteristics of Private Schools in the United States. Results
from the 2009-10 Private School Universe Survey (NCES
2011-339). National Center for Education Statistics, Institute
of Education Sciences, U.S. Department of Education.
Washington, DC, USA.

Brown, H., and H. Caputo (2007). Bird-Safe Building Guidelines.
New York City Audubon Society, New York, NY, USA.

Codoner, N. A. (1995). Mortality of Connecticut birds on roads
and at buildings. The Connecticut Warbler 15:89-98.

Collins, K. A., and D. J. Horn (2008). Bird-window collisions and
factors influencing their frequency at Millikin University in
Decatur, lllinois. Abstract. Transactions of the lllinois State
Academy of Science 101(Supplement).

Collister, D., G. Booth, and B. Couronne (1997). Calgary Bird
Banding Society 1996 Annual Technical Report. Calgary Bird
Banding Society, Calgary, AB, Canada.

S. R. Loss, T. Will, S. S. Loss, and P. P. Marra

Collister, D., G. Booth, G. Meyer, and B. Couronne (1996). Calgary
Bird Banding Society 1995 Annual Technical Report. Calgary
Bird Banding Society, Calgary, AB, Canada.

Dunn, E. H. (1993). Bird mortality from striking residential
windows in winter. Journal of Field Ornithology 64:302-309.

Erickson, W. P., G. D. Johnson, and D. P. Young, Jr. (2005). A
summary and comparison of bird mortality from anthropo-
genic causes with an emphasis on collisions. In Bird
Conservation Implementation and Integration in the Amer-
icas: Proceedings of the Third International Partners in Flight
Conference (C. J. Ralph and T. D. Rich, Editors). USDA Forest
Service General Technical Report PSW-GTR-191, pp. 1029-
1042.

Etterson, M. A. (2013). Hidden Markov models for estimating
animal mortality from anthropogenic causes. Ecological
Applications. doi:10.1890/12-1166.1

Evans Ogden, L. J. (1996). Collision Course: The Hazards of
Lighted Structures and Windows to Migrating Birds. World
Wildlife Fund Canada and the Fatal Light Awareness
Program, Toronto, ON, Canada.

Evans Ogden, L. J. (2002). Summary Report on the Bird Friendly
Building Program: Effect of Light Reduction on Collision of
Migratory Birds. Fatal Light Awareness Program, Toronto, ON,
Canada.

Fink, L. C. (1971). Birds in downtown Atlanta—Spring 1970. The
Oriole 36:2-6.

Gelb, Y., and N. Delacretaz (2006). Avian window strike mortality
at an urban office building. The Kingbird 56:190-198.

Hager, S. B., B. J. Cosentino, and K. J. McKay (2012). Scavenging
affects persistence of avian carcasses resulting from window
collisions in an urban landscape. Journal of Field Ornithology
83:203-211.

Hager, S. B., B. J. Cosentino, K. J. McKay, C. Monson, W.
Zuurdeeg, and B. Blevins (2013). Window area and develop-
ment drive spatial variation in bird-window collisions in an
urban landscape. PLoS One 8:€53371.

Hager, S. B, H. Trudell, K. McKay, S. M. Crandall, and L. Mayer
(2008). Bird density and mortality at windows. The Wilson
Journal of Ornithology 120:550-564.

Johnson, R. E, and G. E. Hudson (1976). Bird mortality at a
glassed-in walkway in Washington State. Western Birds 7:99-
107.

Klem, D., Jr. (1979). Biology of collisions between birds and
windows. Ph.D. dissertation, Southern lllinois University,
Carbondale, IL, USA.

Klem, D., Jr. (1989). Bird-window collisions. The Wilson Bulletin
101:606-620.

Klem, D., Jr. (1990a). Collisions between birds and windows:
Mortality and prevention. Journal of Field Ornithology 61:
120-128.

Klem, D., Jr. (1990b). Bird injuries, cause of death, and
recuperation from collisions with windows. Journal of Field
Ornithology 61:115-119.

Klem, D., Jr. (2006). Glass: A deadly conservation issue for birds.
Bird Observer 34:73-81.

Klem, D., Jr. (2009). Avian mortality at windows: The second
largest human source of bird mortality on earth. In Tundra to
Tropics: Proceedings of the Fourth International Partners in
Flight Conference (T. D. Rich, C. Arizmendi, D. Demarest, and
C. Thompson, Editors). Partners in Flight, pp. 244-251.

The Condor: Ornithological Applications 116:8-23, © 2014 Cooper Ornithological Society


dx.doi.org/10.1890/12-1166.1

S. R. Loss, T. Will, S. S. Loss, and P. P. Marra

Klem, D., Jr., K. L. DeGroot, E. A. Krebs, K. T. Fort, S. B. Elbin, and
A. Prince (2012). A second critique of Arnold and Zink 2011
[PLoS One 6:224708]. PLoS One Comment. http://www.
plosone.org/annotation/listThread.action?root=49197

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 environ-
ment. The Wilson Journal of Ornithology 121:126-134.

Klem, D., Jr,, D. C. Keck, K. L. Marty, A. J. Miller Ball, E. E. Niciu, and
C. T. Platt (2004). Effects of window angling, feeder
placement, and scavengers on avian mortality at plate glass.
The Wilson Bulletin 116:69-73.

Longcore, T., C. Rich, P. Mineau, B. MacDonald, D. G. Bert, L. M.
Sullivan, E. Mutrie, S. A. Gauthreaux, Jr., M. L. Avery, R. L.
Crawford, A. M. Manville I, et al. (2012). An estimate of
mortality at communication towers in the United States and
Canada. PLoS ONE 7:e34025.

Longcore, T., C. Rich, P. Mineau, B. MacDonald, D. G. Bert, L. M.
Sullivan, E. Mutrie, S. A. Gauthreaux, Jr, M. L. Avery, R. L.
Crawford, A. M. Manville II, et al. (2013). Avian mortality at
communication towers in North America: Which species, how
many, and where? Biological Conservation 158:410-419.

Loss, S. R., T. Will, and P. P. Marra (2012). Direct human-caused
mortality of birds: Improving quantification of magnitude
and assessment of population impacts. Frontiers in Ecology
and the Environment 10:357-364.

Loss, S. R, T. Will, and P. P. Marra (2013). The impact of free-
ranging domestic cats on wildlife of the United States. Nature
Communications 4:1396.

Machtans, C. S., C. H. R. Wedeles, and E. M. Bayne (2013). A first
estimate for Canada of the number of birds killed by colliding
with buildings. Avian Conservation and Ecology 8(2):6.

O’Connell, TJ. (2001). Avian window strike mortality at a
suburban office park. The Raven 72:141-149.

Ranford, R. B., and J. E. Mason (1969). Nocturnal migrant
mortalities at the Toronto-Dominion Center. The Ontario
Field Biologist 23:26-29.

Rich, T. D., C. J. Beardmore, H. Berlanga, P. J. Blancher, M. S. W.
Bradstreet, G. S. Butcher, D. W. Demarest, E. H. Dunn, W. C.
Hunter, E. E. Inigo-Elias, J. A. Kennedy, et al. (2004). Partners in
Flight North American Landbird Conservation Plan. Cornell
Lab of Ornithology, Ithaca, NY, USA.

Sauer, J. R, J. E. Hines, J. E. Fallon, K. L. Pardieck, D. J. Ziolkowski,
Jr., and W. A. Link (2012). The North American Breeding Bird
Survey, Results and Analysis 1966-2011. Version 07.03.2013.
USGS Patuxent Wildlife Research Center, Laurel, MD, USA.

Schaub, M., M. Kéry, P. Korner, and F. Korner-Nievergelt (2011).
Critique of Arnold and Zink 2011 [PLoS One 6:e24708]. PLoS
ONE Comment. http://www.plosone.org/annotation/
listThread.action?root=9659

U.S. bird-building collisions 23

Seewagen, C. L., and C. Sheppard (2012). Bird Collisions with
Windows: An Annotated Bibliography. American Bird Con-
servancy, The Plains, VA, USA.

Sexton, L. (2006). Bird strikes at commercial buildings in Atlanta.
MS thesis. University of Glamorgan, Wales, UK.

Sheppard, C. (2011). Bird-Friendly Building Design. American Bird
Conservancy, The Plains, VA, USA.

Sibley, D. A. (2000). National Audubon Society The Sibley Guide
to Birds. Alfred A. Knopf, New York, NY, USA.

Sky Scraper Source Media (2013). Sky Scraper Page. http://www.
skyscraperpage.com/cities

Smallwood, K. S, D. A. Bell, S. A. Snyder, and J. E. DiDonato
(2010). Novel scavenger removal trials increase estimates of
wind turbine-caused avian fatality rates. The Journal of
Wildlife Management 74:1089-1097.

Somerlot, K. E. (2003). Survey of songbird mortality due to
window collisions on the Murray State University campus.
Journal of Service Learning in Conservation Biology 1:1-9.

Taylor, W. K., and M. A. Kershner (1986). Migrant birds killed at
the vehicle assembly building (VAB), John F. Kennedy Space
Center. Journal of Field Ornithology 57:142-154.

U.S. Census Bureau (2008). 2007 Economic Census. http://
factfinder2.census.gov/faces/tableservices/jsf/pages/
productview.xhtml?pid=ECN_2007_US_00A1&
prodType=table

U.S. Census Bureau (2011). American Housing Survey for the
United States: 2009. Current Housing Reports, Series H150/
09, U.S. Government Printing Office, Washington, DC, USA.

U.S. Census Bureau (2012). 2010 Census Urban Facts. http://
www.census.gov/geo/reference/ua/uafacts.html

U.S. Fish and Wildlife Service (2002). Migratory Bird Mortality
Fact Sheet. U.S. Department of the Interior, Fish and Wildlife
Service, Arlington, VA, USA.

U.S. Fish and Wildlife Service (2008). Birds of Conservation
Concern 2008. United States Department of Interior, Fish and
Wildlife Service, Division of Migratory Bird Management,
Arlington, VA, USA.

Ward, M. R, D. E. Stallknecht, J. Willis, M. J. Conroy, and W. R.
Davidson (2006). Wild bird mortality and West Nile virus
surveillance: Biases associated with detection, reporting, and
carcass persistence. Journal of Wildlife Diseases 42:92-106.

Warton, D. I, I. J. Wright, D. S. Falster, and M. Westoby (2006).
Bivariate line-fitting methods for allometry. Biological Re-
views 81:259-291.

Weiss, R., and D. J. Horn (2008). Project prevent collision: A study
of bird-window collisions in residential neighborhoods in
lllinois. Abstract. Transactions of the lllinois State Academy of
Science 101(Supplement).

Zink, R. M., and J. Eckles (2010). Twin Cities bird-building
collisions: A status update on “Project Birdsafe.” The Loon
82:34-37.

The Condor: Ornithological Applications 116:8-23, © 2014 Cooper Ornithological Society


http://www.plosone.org/annotation/listThread.action?root=49197
http://www.plosone.org/annotation/listThread.action?root=49197
http://www.plosone.org/annotation/listThread.action?root=49197
http://www.plosone.org/annotation/listThread.action?root=9659
http://www.plosone.org/annotation/listThread.action?root=9659
http://www.plosone.org/annotation/listThread.action?root=9659
http://www.skyscraperpage.com/cities
http://www.skyscraperpage.com/cities
http://factfinder2.census.gov/faces/tableservices/jsf/pages/productview.xhtml?pid=ECN_2007_US_00A1&prodType=table
http://factfinder2.census.gov/faces/tableservices/jsf/pages/productview.xhtml?pid=ECN_2007_US_00A1&prodType=table
http://factfinder2.census.gov/faces/tableservices/jsf/pages/productview.xhtml?pid=ECN_2007_US_00A1&prodType=table
http://factfinder2.census.gov/faces/tableservices/jsf/pages/productview.xhtml?pid=ECN_2007_US_00A1&prodType=table
http://factfinder2.census.gov/faces/tableservices/jsf/pages/productview.xhtml?pid=ECN_2007_US_00A1&prodType=table
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City of San José
Bird-Friendly
Building Design

Designing a bird-friendly building does not have to add to
the cost of construction. Retrofitting an existing building

can often be done by simply targeting problem areas.
Consider bird-friendly best practices early on in project
development to meet your project budget and
demonstrate environmental leadership.

THE IMPORTANCE OF BIRDS
Birds provide numerous benefits to our economy,
environment, and well-being including:

= over $13 billion in tax revenues
= rodent and harmful insect control
®= human enjoyment

BIRDS AND BUILDINGS

Birds can accidentally collide with buildings, causing a
decline in the bird population.

Common Causes of Collisions:

= Reflective/mirrored glass that birds perceive as
actual landscaping, trees, the sky, or another bird

=  Transparent glass which shows trees or sky

= Exterior spotlights which can cause birds to collide

= Interior lighting at night that can attract birds

Planning, Building and Code Enforcement
www.sanjoseca.gov/planning| Main: (408) 535-3555

Peregrine Falcdn at Sa ose City Hall
BIRD-FRIENDLY BUILDINGS

The following best practices can reduce bird collisions with
buildings and are particularly important for buildings near
bird habitat, such as open spaces and water:

= Reduce mirrors and large areas of reflective glass

=  Avoid transparent glass skyways, walkways, or
entryways, free-standing glass walls and transparent
building corners

= Avoid funneling open space towards a building
facade

= Strategically place landscaping to reduce reflection
and views of foliage inside or through glass

= Eliminate up-lighting and spotlights

= Turn non-emergency lighting off at night, especially
during bird migration season (February - May and
August - November)

The City applies the above bird-friendly principles to
projects north of Highway 237 per policy ER-7.1 in Chapter
3 of the Envision San José 2040 General Plan. The City
encourages projects to utilize the checklist on the reverse
side in order to incorporate bird-friendly building design.

RESOURCES:

= The American Bird Conservancy’s Bird-friendly
Building Design guidelines:
www.abcbirds.org/newsandreports/BirdFriendlyBuild
ingDesign.pdf

= Report Injured/Dead Birds: Contact the Wildlife
Center of Silicon Valley at (408) 929-9453 or
WWW.WCSV.0rg
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City of San José
Bird-Friendly Building Design Checklist

[J Avoid transparent glass skyways, walkways, or entryways, free-standing glass walls and transparent building corners

[J Ensure that at least 90% of the exposed facade material from ground level to 40 feet and 60% of the exposed fagade
material above 40 feet is not composed of transparent or reflective glass

If the above cannot be met, implement one of the following measures:

[J Secondary facades, netting, screens, shutters, or exterior shades

[J Patterned glass that contains UV-reflective or contrasting patterns that are visible to birds

[J Patterned glass designed in accordance with the “2 x4 rule”, which restricts glass areas to less than 2’ high or
less than 4’ wide

[J Reduce transparent glass at the top of buildings, especially when incorporating a green roof into the design
[1  Avoid the use of mirrored glass facades

[1 Avoid the funneling of open space towards a building facade

[J Locate water features and other bird habitat away from building exteriors to reduce reflection

[J Reduce or eliminate the visibility of landscaped areas behind glass

[J Reduce or eliminate up-lighting and spotlights

[J Ensure all site lighting uses shielded fixtures to cast light down onto the area to be illuminated

[0 Turn non-emergency lighting off at night, especially during bird migration season (February - May and August -
November)

Planning, Building and Code Enforcement CITY-OF g‘? %

www.sanjoseca.gov/planning| Main: (408) 535-3555 SANJOSE

CAPITAL OF SILICON VALLEY



L

Standards for
Bird-Safe Buildings

SAN FRANCISCO PLANNING DEPARTMENT | PUBLIC REVIEW DRAFT JUNE 2011

SAN FRANCISCO

PLANNING
DEPARTMENT




Draft for Adoption: June 2011

This report is in draft form for review and comment.
Prepared for the San Francisco Planning Commission.

SAN FRANCISCO

PLANNING
DEPARTMENT

ACKNOWLEDGEMENTS

We express our appreciation to the Cities of Toronto, New York, and Chicago and the
State of Minnesota, whose guidelines and standards provided a basis for these. Thanks
also to the following people for their work to make the built environment safer for the
winged animals who enrich our world, and with whom we share our City:

San Francisco Planning Commission:
Christina Olague, President

Ron Miguel, Vice President

Michael J. Antonini

Gwyneth Borden

Kathrin Moore

Hisashi Sugaya

Rodney Fong

San Francisco Planning Department:

John Rahaim, Director

Senior Management Team: Alicia John-Baptiste, Assistant Director; Scott Sanchez,
Zoning Administrator; Bill Wycko, Chief Environmental Review Officer; Kelley Amdur,
Manager of Neighborhood Planning; and David Alumbaugh, Acting Manager of Policy
Planning. Project Team: AnMarie Rodgers, Legislative Manager; Erika Lovejoy, Project
Manager and Senior Environmental Planner; Sheila Nickolopoulos, Senior Administrative
Analyst; Joshua Switzky, Planner and Gary Chen, Graphic Design.

PrivATE CONTRIBUTORS:

Christine Sheppard, PhD, 7he American Bird Conservancy, Bird Collisions Campaign
Noreen Weeden, Golden Gate Audubon Society, Conservation Project Manager

Mike Lynes, Golden Gate Audubon Society, Director of Conservation

Certain graphic images provide courtesy The American Bird Conservancy and the
Audubon Society.

This document is based in part on guidelines published by: New York City Audubon
Society, Inc., May 2007; the Audubon Minnesota, May 2010; and an unpublished draft
of the National Guidelines by the American Bird Conservancy. In addition, material
was drawn from many sources; every effort was made to cite those sources and any
omissions are inadvertent.

NYC AupusoN Birp-SarE BUiLDING GUIDELINES CREDITS:

Project Director: Kate Orff, RLA, Columbia University GSAPP ; Authors: Hillary
Brown, AIA, Steven Caputo, New Civic Works; Project Staff: E.J. McAdams, Marcia
Fowle, Glenn Phillips, Chelsea Dewitt, and Yigal Gelb.

AupusoN MN BIrp-SAFE BUILDING GUIDELINES CREDITS:
Project Director: Joanna Eckles, Audubon Minnesota. Contributor: Edward Heinen,
Edward Heinen Architectural Consulting.



PREFACE: PURPOSE OF THE STANDARDS

I. THE ISSUE: BIRDS, BUILDINGS, PEOPLE, AND CITIES
Changing Nature of North America and Building Design
Basics: Birds and Buildings

Birds and Glass

Birds and Lighting

Other Causes of Collisions
Implications for San Francisco

Lessons from Major Cities

Micro-Location vs. Macro-Location

Il. BIRD-SAFE TREATMENTS
Survey of Effective Treatments: Old and Innovative
Glass and Facade Treatments
Wind Generators
Lighting Treatments

I1l. BIRD-SAFE REQUIREMENTS AND GUIDELINES ACROSS AMERICA

IV. SAN FRANCISCO BIRD-SAFE BUILDING REQUIREMENTS

V. RECOMMENDED ACTIONS AND BIRD-SAFE STEWARDSHIP
Public Education and Outreach
Building Owner and Tenant Information
Monitoring of Bird/Building Collisions
Lights out San Francisco

VI. BIRD-SAFE BUILDING STANDARDS CHECKLIST

02

04

18

26

27

33

38



sIma7 paqoy Aq 0joyg

sIMaT peqoy Aq ojoyd

PREFACE: Purpose of the Standards

Varied Thrush

Anna’s Hummingbird

SAN FRANCISCO PLANNING DEPARTMENT V.6.16.2011

“The wide variety of native birds that thrive in urban areas under-
scores the importance of these artificial habitats to the survival of
many bird populations. Creating greenspace in urban environments,
landscaping with native plants in backyards and parks, adopting
architecture and lighting systems that reduce collisions, and keeping
pets indoors will provide the greatest benefit to breeding birds

and migrants seeking safe places to rest and find food during their

spectacular journeys.”

- 2009 State of The Birds Report by the United States Government US Department of Interior

Pigeons and sparrows are readily visible in San Francisco. These
ubiquitous city birds are not shy about sharing our urban spaces.

But the casual observer may be shocked to learn that our City’s birds
are much more diverse. There are about 400 species of birds in

San Francisco; remarkably, this is nearly half the species in all North
America (Kay 2009). For those who look, the shyer species are just
around the corner. This is due in part to the diverse habitats of the Bay
Area and its position on the coastal migration path, the Pacific Flyway.
Some birds are well-adapted to urban life, and they may remain here
as year-round “residents.” Others are migratory, passing through the
City southward in autumn en route to their winter feeding grounds,
then returning northward in spring to establish territories in summer
breeding grounds.

There are special problems posed for birds living in or flying through
cities. Over 30 years of research has documented that buildings and
windows are the top killer of wild birds in North America (Banks 1979;
Ogden 1996; Hager et al. 2008; Klem 2009; Gelb and Delacretaz 2009).
Structure collision fatalities may account for between 100 million and

1 billion birds killed annually in North America (United States Fish and
Wildlife Service 2002; Klem 2009). According to the leading expert,

Dr. Daniel Klem Jr., this toll strikes indiscriminately culling some of

the healthiest of the species. “From a population standpoint, it's a
bleeding that doesn’t get replaced,” he stated, estimating that between
one and five percent of the total migratory population die in window
crashes annually (Klem, 2009). Many of these are endangered or
threatened species whose populations are already declining due to
habitat loss, toxin loads, and other severe environmental pressures.



Juvenile residents and migrants of all ages — those least
familiar with the urban setting — face the greatest risk of injury
or death from the hazards of the city environment. Collision
hazards include vehicles, bridges, transmission towers, power
lines, and turbines, but the majority of avian deaths and
injuries occur from impacts with building components such as
transparent or reflective glass. Night-time lighting also inter-
feres with avian migrations. Scientists have determined that
bird mortality caused by collisions with structures is “biologi-
cally significant” for certain species (Longcore et al. 2005).

In other words, building collisions are a threat of sufficient
magnitude to affect the viability of bird populations, leading

to local, regional, and national declines. Night-migrating
songbirds—already imperiled by habitat loss and other
environmental stressors—are at double the risk, threatened
both by illuminated buildings when they fly at night and by
daytime glass collisions as they seek food and shelter.

While species that are plentiful may not be threatened by
structure collisions, many species that are threatened or
endangered show up on building collision lists (Ogden 1996
and references therein).

Strategies that improve the urban design quality or sustain-
ability of the built environment may help to make a more
bird-safe city. For example, San Francisco has a long-standing
policy prohibiting installation of mirrored glass, to meet
aesthetic goals. This policy also benefits birds, which mistake
reflections for real space and don’t perceive the glass as

a deadly barrier. The launch of the Golden Gate Audubon
Society, Pacific Gas and Electric Company, and Department of
the Environment’s voluntary Lights Out San Francisco program
in 2008 links smart energy policy with bird preservation
strategies.

Occasionally policy goals may conflict, and we must balance
the benefits and costs of one policy against the other. For
instance, gains in energy and resource conservation provided
by wind generators could also have negative environmental
impacts if installations of those wind farms increase mortality
among flying animals.
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A Red-Tailed Hawk may see its reflection as a territorial
rival to be driven away, resulting in a collision.

WHAT THIS DOCUMENT DOES



. The Issue:

Birds, Buildings, People and Cities

Changing Nature of North America and Building Design

The consequences of our population growth are well-
known: sprawling development across the country
compounds habitat loss and disrupts vital ecological
functions. The rate of sprawl in the United States
almost quadrupled between 1954 and 2000. An area
of undeveloped land about the size of Connecticut

is converted to urbanized landscapes annually in the
United States (U.S. Department of Agriculture 1997).
This loss of habitat exerts great pressures on our
wildlife.

Less well-known to the general public are the effects
of our specific development forms on wildlife.
Buildings and birds have coexisted since people first
sought shelter. Early blocky buildings posed little
threat to birds as the building elements were quite
visibly solid. The advent of mass produced sheet
glass in 1902 greatly increased the potential for trans-
parency. The innovation of steel frame buildings with
glass curtain walls resulted in transparent high-rise
buildings.

After the Second World War, these steel and glass
buildings were widely used and became the iconic
20th Century American building. Today, planners

and urban dwellers increasingly demand building
transparency to achieve street activation and
pedestrian interest. As glass surface area increases
so do the number of bird collisions. After World War |l
birdwatchers began documenting major bird-building,
single-event collisions that resulted in the deaths of
hundreds of birds. The first recorded event occurred
on September 10, 1948 when more than 200 birds of
30 species were killed upon collision with the Empire
State Building (McAdams 2003). Similar events have
occurred every decade with notable events killing
10,000 to 50,000 birds at a strike (Bower 2000). In
2011, the New York Times reported, that “After 5,000
red-winged blackbirds fell from the sky in Arkansas
on New Year’s Eve, many Americans awakened to a
reality that had not necessarily been on their radar:
many birds die as a result of collisions with buildings”
(Kaufman 2011). These single-event strikes are often
tied to inclement weather, night migration, and brightly
lit structures.

SAN FRANCISCO PLANNING DEPARTMENT V.6.16.2011

ABOVE: The proposed new Transbay Terminal presents a transparent
facade with enticing vegetation visible both inside the building and on
the roof. The fagade is currently planned to include fritted glass.

ABOVE: Many historic buildings such as the old Transbay Terminal
present a solid appearance.
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While single-event collisions are dramatic, the bulk
of bird deaths result from the cumulative effects of a
lone, confused bird mistaking glass for a safe flight
path. The lone bird strike occurs over and over with
conservative estimates calculating that each building
kills 10 birds per year on average in the United States
(Klem 1990). Poorly designed buildings kill hundreds
per year (Hager et al. 2008). Current research finds
that earlier estimates of up to 1 billion bird deaths
per year due to building collisions were conservative
(Klem et al. 2009 and references therein).

New trends in green architecture can either increase
or decrease the risk for birds. Green design that
facilitates bird safety includes: the avoidance of light
pollution, reduced disturbance to natural landscapes
and biological systems, and lowered energy use.
Green design can also be hard on birds. Green
buildings surrounded by lush landscaping may attract
more birds. Window reflections of adjacent greenery
lure birds to false trees. Green atria inside buildings
too may call birds to an inaccessible haven only to
have their journey harshly interrupted mid-flight. In
2011, the Chicago Tribune reported that birds were
crashing into the FBI's Chicago office, a Platinum
LEED Building, at a clip of 10 birds a day during
migration (DeVore 2011).

Green building design can go hand-in-hand with
bird-safe design. The Green Building Council rating
system, LEED, challenges designers to assess

the impact of building and site development on

ABOVE: The City’s new bus shelters designed by Lundberg Design
use a subtle frit pattern to indicate the barrier. This design, called
“SF Fog,” is effective in alerting both people and birds to the glass.
INSETS show how the frit pattern is more dense at the bottom and
dissipates like the City’s fog at the top.

wildlife, and incorporate measures to reduce threats.
Buildings may be certified as silver, gold, or platinum
according to the number of credits achieved. A LEED
a bird-friendly pilot may be developed as early as
summer 2011, for testing and eventual inclusion

into the main LEED structure. There is still room for
improvement. In the future, green design should
thoroughly consider the impact of design on wild flora
and fauna.

BELOW: The California Academy of Sciences showcases many
green design features including a green roof set within a lush, green
landscape that is a natural respite for birds migrating through the city.
Because its use of glass could also pose a collision risk, researchers
at the Academy are studying the effects of the building on birds and
testing varioys methods of improving bird safety, including the use of
external screens, as shown on page 29.

¥




The Basics: Birds and Buildings

BIRDS AND GLASS

Glass is everywhere and is one of the least recognized, but most serious, threats to birds; one that is increasing as
humans continue to build within bird habitats across the planet. Clear glass is invisible to birds and to humans, but
both can learn to recognize and avoid it. Unfortunately, most birds’ first encounter with glass is fatal. They collide at
full speed when they try to fly to sky, plants, or other objects seen through glass or reflected on its surface. Death is
frequently not instantaneous, and may occur as a result of internal hemorrhage days after impact, far away from the
original collision site, making monitoring the problem even more difficult. The two primary hazards of glass for birds
are reflectivity and transparency.

REFLECTIVITY

Viewed from outside
buildings, transparent
glass often appears
highly reflective.
Almost every type of
architectural glass
under the right condi-
tions reflects the sky, clouds, or nearby
trees and vegetation. Glass which reflects
the environment presents birds with the
appearance of safe routes, shelter, and
possibly food ahead. When birds try to fly
to the reflected habitat, they hit the glass.
Reflected vegetation is the most dangerous,
but birds may also attempt to fly past
reflected buildings or through reflected
passageways.

TRANSPARENCY

During daylight hours,
birds strike transparent
windows as they
attempt to access
potential perches,
plants, food or water
sources and other lures
seen through the glass. “Design traps” such
as glass “skywalks” joining buildings, glass
walls around planted atria and windows
installed perpendicularly on building corners
are dangerous because birds perceive an
unobstructed route to the other side.

TOP: Clouds and neighboring trees reflect in the glass curtain wall of
Sherrerd Hall on the Princeton campus making it difficult for birds to
distinguish real from reflection.

BOTTOM: A Market Street building with a transparent corner may lead
birds to think the tree is reachable by flying through the glass.

6 SAN FRANCISCO PLANNING DEPARTMENT V.6.16.2011

http://www.princeton.edu/pripictures/l-r/princeton_modern|

Photo by AnMarie Rodgers



GLAZING CHARACTERISTICS

Reflective and transparent glass
each present hazards to birds
(Gelb and Delacretaz 2009).

REFLECTIVITY

uognpny AN Assunod sojoyd

Image courtesy of Lightsoutindy.org

TRANSPARENCY
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TOP: Reflections: A bird looking for a perch may mistake the
reflected tree for an actual tree.

BOTTOM: Transparent glass can be mistaken for a clear flight
path.



GLASS RELATIVE TO BUILDING HEIGHT AND MASSING

Typically, as building size increases, so does the amount
of glass, making larger buildings more of a threat. Lower
stories of buildings are the most dangerous because
windows here are at or below canopy height and are more
likely to reflect trees and other landscape features that
attract birds. This makes a long, low building more of a
hazard than a tall one of equal interior square-footage.
However, as monitoring programs access setbacks and
roofs of tall buildings, they are finding that birds also
collide with buildings at the higher floors. This is an area
where more information is needed.

AMOUNT OF GLASS

Glass causes virtually all bird collisions with buildings.
It’s logical that as the amount of glazing increases on a
building the threat also increases. A study in New York
(Klem et al, 2009) found a 10% increase in the area of
reflective and transparent glass on a building facade
correlated with a 19-32% increase in the number of fatal
collisions, in spring and fall, when visiting migrants are
present.

REDUCING KNOWN BIRD TRAPS
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TOP: SoMa’s Foundry Square presents a full fagcade of

highly reflective glass. While all glass can be reflective, glass
manufacturers label glass with standards “reflectivity” ratings.

Windowed courtyards and open-topped atria can be
hazardous, especially if they are heavily planted. Birds

fly down into such places, and then try to leave by flying
directly towards reflections on the walls. Glass skywalks,
handrails and building corners where glass walls or
windows are perpendicular are dangerous because birds
can see through them to sky or habitat on the other side.

SAN FRANCISCO PLANNING DEPARTMENT V.6.16.2011

ABOVE LEFT: This café on Market Street uses
a glass wind barrier lined with attractive flowers
that may entice birds.

ABOVE RIGHT: This glass walkway allows for
a clear sightline though the passage. Without
treatment to the glazing, this can create a
hazards for birds.



CLEAR FLIGHT PATHS

Birds have evolved to fly through tree canopies at
speed. This ability to navigate tight places is a benefit
in most natural settings but may be a liability in the built
environment. Early attempts to ward off bird collisions
with glass panes included the unsuccessful attempts at
placing falcon stickers in the middle of each pane. As
the acrobatic bird below demonstrates and as current
research has shown, collisions are most effectively
reduced when flight paths are eliminated by the breaking
of glass swaths to less than either 2” vertically or 4”
horizontally (Sheppard 2010).

http://zuzutop.com/2009/07/ for-superswallow/

We don't know exactly what birds see when they
look at glass but we do know that the amount of
glass in a building is the strongest predictor of
how dangerous it is to birds. Other factors can
increase or decrease a building’s impact, including
the density and species composition of local

bird populations, the type, location and extent of
landscaping and nearby habitat, prevailing wind
and weather, and patterns of migration through

the area. All must be considered when planning
bird-friendly environments. Commercial buildings
with large expanses of glass can kill large numbers
of birds, estimated at 35 million per year in the US
(Hager et al 2008). With bird kills estimated at 1-10
per building per year, the large number of buildings
multiplies out to a national estimate of as much

as a billion birds per year (Klem et al 2009, Klem
1990, 2009). As we'll discuss, certain particularly
hazardous combinations can result in hundreds of
deaths per year for a single building.

Hand Print Rule: Small
birds may try to fly
through any spaces that
are about the size of a
handprint.

Exceptional
Acrobats: Some
birds such as
the barn swallow
pictured here
can easily fly
through spaces
that are more
narrow. This bird
is traveling at 35
mph through a
2-inch seam.

Photo by Hendfik Dacquin

BOTTOM A fatal bird-strike leaves behind a print of the bird’s
plumage as evidence of the force of the impact.



BIRDS AND LIGHTING
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While recent research suggests
N that nighttime collisions may
L7 be more limited in scope than
I///I"—" previously thought (Gelb and
Delacretaz 2009 and references therein), at night
artificial light degrades the quality of migratory
corridors and adds new dangers to an already
perilous journey. These conditions can be exacer-
bated by unfavorable weather and San Francisco
fog, limiting birds’ ability to see navigational markers
like the stars and moon. Flood lights on tall buildings
or intense uplights emit light fields that entrap birds
reluctant to fly from a lit area into a dark one. This type
of lighting has resulted in mass mortalities of birds
(Ogden 1996 and references therein).

Lights disrupt birds’ orientation. Birds may cluster
around such lights circling upward, increasing the
likelihood of collisions with the structure or each
other. Importantly, vital energy stores are consumed
in nonproductive flight. The combination of fog and
light doubly affects birds’ navigation and orientation.
(Ogden 2006)

Besides reducing adverse impacts on migrating birds,
there are significant economic and human health
incentives for curbing excessive building illumination.
In June 2009, the American Medical Association
declared light pollution a human health threat and
developed a policy in support of control of light
pollution.

Overly-lit buildings waste tremendous amounts of
electricity, increasing greenhouse gas emissions and
air pollution levels, and of course, wasting money.
Researchers estimate that the United States alone
wastes over one billion dollars in electrical costs
annually because poorly designed or improperly
installed outdoor fixtures allow much of the light to go
up to the sky. “Light pollution” has negative aesthetic
and cultural impacts. Recent studies estimate that
over two-thirds of the world’s population can no
longer see the Milky Way, a source of mystery and
imagination for star-gazers. Together, the ecological,
financial, and aesthetic/cultural impacts of excessive
building lighting serve as compelling motivation to
reduce and refine light usage (Scriber 2008).

SAN FRANCISCO PLANNING DEPARTMENT V.6.16.2011

Light at night, especially during bad weather, creates
conditions that are particularly hazardous to night
migrating birds. Typically flying at heights over 500
feet, migrants often descend to lower altitudes during
inclement weather, where they may encounter artificial
light from buildings. Water vapor in very humid air,
fog or mist refracts light, greatly increasing the illumi-
nated area around light sources. Birds circle in the
illuminated zone, appearing disoriented and unwilling
or unable to leave (Ogden 2006). They are likely to
succumb to lethal collision or fall to the ground from
exhaustion, where they are at risk from predators.
While mass mortalities at very tall illuminated struc-
tures such as skyscrapers have received the most
attention, mortality is also associated with ground
level lighting and with inclement weather.

BELOW: Hazards can combine in downtown San Francisco. In
this photo beacon lighting, light spillage, and fog mix.




While we typically think of birds as early
risers, during migration season many species
will travel at night. White lights, red lights,
skyglow, brightly lit buildings and interiors
can distort normal flight routes (Poot et al.
2008). The risks vary by species. Songbirds,
in particular, seem to be guided by light and
therefore appear more susceptible to colli-
sions with lit structures. Migrant songbirds
have been documented by multiple sources
to suffer single night mortalities of hundreds
of birds at a single location (Ogden 1996 and
references therein).

ABOVE: Lighting and Navigation: Birds migrate by reading light from the
moon and stars, as well as by geomagnetic signals radiated from earth.
Cumulative light spillage from cities can create a glow that is bright enough to
obscure the starlight needed for navigation.

LEFT: Beacon Effect:
Individual structures may be
litin a manner that draws
birds like a moth to a flame.
Beacon structures can draw
birds towards land that may
offer little shelter or food or
towards collisions with glass.
Once at the structure, birds
may be hesitant to leave the
lit area causing them to circle
the structure until exhausted.
(Ogden 1996)

RIGHT: Skyglow can be
increased during periods

of inclement weather.
Current research indicates
that red lights in particular
may disrupt geomagnetic
tracking. Red lights required
for airline safety would be
permitted (above image).
Decorative red lighting, such
as on the building below

in New York, would be
discouraged.
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Map C(Juf(d?y of Texas Parks and Wildlife Department.

Photos by Eddie Bartley.

OTHER CAUSES OF COLLISIONS:
LOCATION: MACRO-SETTING

San Francisco is on the Oceanic Route of
the Pacific Flyway. During migration, birds
tend to follow rivers and the coastline. In this
way migrants funnel southward together in
the fall and disperse northward in the spring.

VISITING BIRDS

Migrating birds are unfamiliar with the City
and may be exhausted from their flight.
Instances of collisions rise during the
migratory seasons as birds travel to lower
elevations to feed, rest, and use light to
recalibrate their navigation. (Hager et al.
2008).

LEFT: Millions of birds — more than 350 species — follow
the Pacific Flyway. Of the two primary routes, the Oceanic
Route passes through the Bay Area. Spring migration
occurs between February through May, and fall migration
begins in August and lasts through November. During
this time, collisions with buildings can increase notably.

LEFT: According to the Golden Gate Audubon Society,
over 250 species migrate through San Francisco

Bay, many of them small songbirds such as warblers,
thrushes, tanagers and sparrows that migrate at

night and may be more susceptible to collisions with
structures when descending for feeding and resting
because of unfamiliar territory and confusing signals
from the urban environment. Bird photos from left to
right are Anna’s Hummingbird, Yellow Warbler, and
Lazuli Bunting.
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LOCATION: MICRO-SETTING

How a building meets adjacent landscape features
can be critical in determining the risk to birds.
Buildings with large windows located adjacent

to extensive vegetation present great hazards. In
suburban areas, buildings with these features have
been documented to kill 30 birds per year (Klem 7990;
and O’Connell 20017). This combination may be even
more lethal in urban areas. Studies of Manhattan
structures with large swaths of glazing adjacent to
large open spaces have recorded well over 100
collisions per year (Gelb and Delacretaz 2009).

BUILDING FEATURES

Well-articulated buildings orient people as well as
birds, directing flow of traffic, creating enticing rest
areas and adding aesthetic appeal.

RIGHT: Although located in a park setting, the De Young
Museum minimizes hazards due to its low amount of
glazing and perforated copper fagcade.

WEATHER CONDITIONS

Inclement weather can obscure
obstacles and exacerbate
skyglow conditions (Ogden
1996 and references therein).

http:/lizismile.com/2009/09/30/beautiful _pictures_of san_francisco_covered with_fog 10 _pics_1_video.htm!



Implications for San Francisco

Three decades of researching bird/building colli-
sions has yielded both many answers and posed
new questions. The high number of North American
bird deaths and the ecological importance of birds
demonstrate that the problem exists on a national
level, but it is natural to wonder if the dense nature

of San Francisco presents the same compelling
pressure for a local response. The short answer is
yes—San Francisco has both an important population
of birds and a potentially injurious built environment
for them. As discussed previously, San Francisco is
both home to many birds and is on a major migratory
pathway. Locally, there are incidents of celebrated
birds such, as the Peregrine Falcon, repeatedly
losing their young due to collisions with downtown
skyscrapers. With only a few studies currently
underway in San Francisco and results not yet

SPOTLIGHT ON A LOCAL CELEBRITY

The Peregrine Falcon population suffered a huge blow to
their numbers due to the use of pesticides including DDT
beginning in the 1950s. In 1970 the California Peregrine
Falcon population was reduced to only two known breed-
ing pairs. The Santa Cruz Predatory Bird Research Group
(SCPBRG) participated in the reintroduction of the spe-
cies and has monitored the Peregrine Falcons nesting in
San Francisco and other sites.

Natural cliff dwellers, the species adapted to nesting

in bridges and downtown high-rises. As the popula-

tion increased, Peregrine Falcons were reported in the
San Francisco financial district and in 1987 a nest box
was placed near a commonly used perch on the PG&E
Headquarters Building. In 2003, Peregrine Falcons nested
in the downtown for the first time and have been a closely
watched since. SCPBRG trained citizens to participate in a
group called “Fledge Watch” to increase understanding of
how young falcons fare in the city. In 2009, 76 people vol-
unteered for 5 hour shifts monitoring the 36-58 day old
Peregrines from sunrise to sunset in either San Jose or
San Francisco. The public could also view the falcons from
the downtown building nest via a webcam.

According to Glenn Stewart of SCPBRG, “while there have
been building collision fatalities, the target nest success of
Peregrine Falcons in San Francisco was 1.5 per nest and
has been exceeded at 1.6 young fledged per nest.”

It appears that several weeks after fledging, urban Per-

egrine Falcons recognize glass as a barrier. In the first few
weeks when the young are learning to fly they are most at

SAN FRANCISCO PLANNING DEPARTMENT V.6.16.2011

complete, anecdotally, local birders have monitored
several buildings and have noted significant numbers
of bird injuries and deaths (Weeden, 2070). San
Francisco Animal Care and Control staff further
reported collecting 938 wild birds over a two year
period from May 2008 through June 2010, noting the
majority of birds were found during the spring and

fall migratory periods. The California Academy of
Sciences in Golden Gate Park is spearheading their
own research and bird-safe building methods, in a
proactive effort to avoid bird fatalities at their facility.
In lieu of large-scale local monitoring programs there
are a great many studies of dense urban cities that
we can further draw upon. These studies demonstrate
that birds respond similarly to certain building and
environmental features, regardless of geographic
location.

risk for a collision. In other habitats, falcons face predators
like eagles, owls, and when on the ground by bobcats, and
coyotes. Like other birds, Peregrine Falcons see in the ultra
violet (UV) range.

The architects and designers of the downtown environment
did not consider bird building collision as a potential risk. In
the future when buildings are being designed and upgrad-

ed, the latest information and options should be considered.

- Noreen Weeden, Golden Gate Audubon Society

Photo by Glenn Nevill

A native San Franciscan juvenile Peregrine Falcon (deceased
offspring of “Dapper Dan” and “Diamond Lil”) perched on

sill near reflective glass. All three fledged young from that
year (2009) died as a result of building collisions. Two more
fledglings died from collisions in 2011.



LESSONS FROM MAJOR CITIES

Academic researchers and bird-rescue organiza-
tions in Chicago, Toronto, and New York City have
documented thousands of structure collisions and
come to some interesting conclusions.

Perhaps the most established monitoring program

of bird-building collisions in a dense city is NYC
Audubon’s Project Safe Flight in Manhattan. Project
Safe Flight documented over 5,400 collisions between
1997-2008. A recent study (Gelb, Delacretaz 2009)
analyzed this data to determine the critical contrib-
uting factors for the structures with the largest number
of bird fatalities.

-~ The study looked at the 10 most deadly collision
sites and found the combination of open space,
vegetation, and large windows (greater than 1
meter x 2 meter) to be more predictive of death
than building height.

-~ The frequency of collisions is highest along
facades that have lush exterior vegetation and
either reflective or transparent windows.

- The majority of the collisions occurred during the
daytime and involved migrant species.

- High-rise buildings and night lighting presented
less risk than windows adjacent to open spaces
one hectare or greater in size.

-~ The majority of collisions are likely due to high-
collision sites that feature glass opposite exterior
vegetation.

- Urban mortalities may be higher than previously
thought. Non-urban studies estimated that high-
collision sites would have about 30 collisions per
year. At the Manhattan collision sites examined in
this study, well over 100 collisions were recorded
per year.

The most dangerous building in this study was not
a high-rise, but instead was a 6-story office building
adjacent to densely vegetated open space.

Studies in Toronto and other eastern and Great Lakes
cities have documented tens of thousands of bird
fatalities attributable to building collisions. A 10-year
study of bird-building collisions in downtown Toronto
found over 21,000 dead and injured birds in the city’s

downtown core. A 25-year study by researchers

from Chicago’s Field Museum of Natural History
documented a particularly problematic building in
Chicago (McCormick Place Convention Center) with
over 30,000 dead birds of 141 species. The lights

at the McCormick Palace were left on at night until
2000. Anecdotal reports for this building cited an
80% decrease in the number of birds killed, by simply
turning out building lights (Kousky 2004).

Other researchers have agreed that lights can cause a
significant problem, but that turning off lights isn't the
only answer (Shephard, Klem 20711). As shown in the
Manhattan study of ten buildings, daytime collisions
were higher and occurred in areas with vegetation
opposite glass. Toronto’s approach to tackle this

dual issue was to provide mandatory construction
standards for daytime, while continuing to increase
participation in their Lights Out program at night.

ABOVE: The windows
of Morgan Mail
Building in Manhattan
are adjacent to green
landscaped open
spaces, making it the
most dangerous for
birds in a recent study.

RIGHT: Morgan Mail
Building causality.

Photos courtesy NY Audubon



Spotlight on San Francisco’s Migrant Birds

Bird collisions with buildings occur year-round, but peak
during the migration period in spring and especially in fall
when millions of birds travel between breeding and winter-
ing grounds. Migration is a complex phenomenon, and
different species face different levels of hazards, depending
on their migration strategy, immediate weather conditions,
availability of food, and anthropogenic obstacles encoun-

tered en route.

Nocturnal migrants: Many
songbirds migrate at night,

Diurnal migrants: Daytime
migrants include raptors, which
take advantage of air currents to
reduce the energy needed for flight.
Other diurnal migrants, including
shorebirds and water-birds, often
fly in flocks and their stopover sites
are less dispersed because of their
dependence on bodies of water.
This means that daytime migration
routes often follow land forms such

fepueg eipp3 Aq ojoyd

;f possibly to take advantage of as rivers and mountain ranges, and
d cooler temperatures and less birds tend to be concentrated along these routes or ‘flyways’.
g turbulent air, and because they Not all songbirds migrate at night—species such as robins,
) need daylight to hunt insects larks, kingbirds and others migrate during the day. Birds’
for food. Generally, these birds daytime flight altitudes are generally lower than their nighttime
migrate individually, not in counterparts.

flocks, flying spread out across

most of their range. Migrants depart shortly after sundown. Millions of birds, especially songbirds, are thus at risk, as they
The number of birds in flight peaks before midnight, then ascend and descend, flying through or stopping at or near
drops. Songbirds may fly as many as 200 miles in a night, populated areas. As city buildings grow in height, they become
then stop to rest and feed for one to three days, but these unseen obstacles by night and pose confusing reflections by
patterns are strongly impacted by weather, especially wind day. Nocturnal migrants, after landing, make short, low flights
and temperature. Birds may delay departure, waiting for near dawn, searching for feeding areas and running a gauntlet
good weather. They generally fly at an altitude of about of glass in almost every habitat: in cities, suburbs and, increas-
2,000 feet, but may descend or curtail flight altogether if ingly, exurbs. When weather conditions cause night flyers to
they encounter a cold front, rain, or fog. There can be a descend into the range of lighted structures, huge kills can oc-
thousand-fold difference in the number of birds aloft from cur around tall buildings. Urban sprawl is creating large areas
one night to the next. Concentrations of birds may develop lit all night that may be causing less obvious, more dispersed
in ‘staging areas’ where birds prepare to cross large barriers bird mortality.

such as the Great Lakes or Gulf of Mexico.

- Christine Sheppard, American Bird Conservancy

THE IMPORTANCE OF MACRO-LOCATION (ON MIGRATION PATH) VS. MICRO-LOCATION (WITHIN A
PARK-LIKE SETTING) AS A RISK FACTOR

A study of collisions at suburban office
parks in Virginia found a large mortality
rate for migrant birds even though the
office parks were not on a migratory
route—suggesting that the combination
of mirrored windows and vegetation
was more of a collision risk to visiting
birds (O’Connell 2007). This study

also suggests that the location of the
building relative to the flyway may be less
important than other risk factors such
as building design and siting relative to
plantings and open space.
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By flying at night, migrants like the Orange-Crowned Warbler (NEAR RIGHT) and
Western Tanager (ABOVE LEFT) minimize predation, and avoid overheating that could
result from the energy expended to fly such long distances. This also enables them to
feed during the day and refuel for the night.

Daytime migrants like this Cooper’s Hawk (FAR RIGHT) and the Sharp-shinned Hawk
(ABOVE RIGHT) depend on the heating earth for added lift. Riding rising air currents
called thermals, these birds take advantage of this lift to rise to the top of one thermal,
set their wings in the direction they want to travel and then coast to the next thermal.
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STANDARDS FOR BIRD-SAFE BUILDINGS

Spotlight on Building Height and Bird Migration

Upper Levels:

NOCTURNAL MIGRANTS AND
FLEDGLING RAPTORS

While birds’ migratory paths vary
and with some birds traveling
more than 10,000’ high, radar
tracking has determined that
approximately 98% of flying ver-
tebrates (birds and bats) migrate
at heights below 1,640 feet during
the spring, with 75% flying below
that level in the fall. Today, many
of the tallest buildings in the world
reach or come close to the upper
limits of bird migration. Storms or
fog, which cause migrants to fly
lower and can cause disorienta-
tion, can put countless birds at
risk during a single evening.

Mid-Levels:

PRIMARY MIGRATION ZONE FOR
SMALL BIRDS

This is the primary migration height for
small birds. Migrating birds descend
from migration heights in the early
morning to rest and forage for food in
tree canopies and on the ground. Mi-
grants also frequently fly short distances
at lower elevations in the early morning
to correct the path of their migration.

INCREASED COLLISIONS FOR LOCAL BIRDS AND MIGRANTS
SEARCHING FOR FOOD AND SHELTER




I. Bird-Safe Treatments

A Survey of Treatments from Easy to Innovative

Effective bird-safe building treatments exist and
have been employed on buildings of significant
architectural stature. San Francisco has a local

example of such treatments that has been recognized

nationally. The new Federal Building is cited as

an example of bird-safe building design in United
States Representative Mike Quigley’s (D-IL) pending
bill,“Federal Bird-Safe Buildings Act of 2011” (House
Bill No. 1643). This bill, if adopted, would require
federal buildings to incorporate bird-safe design
principals.

RIGHT: The south fagade sports perforated steel panels that filter
sunlight and serve as thermal buffers but also may convince birds
that the structure is solid.

BOTTOM: San Francisco’s Federal Building’s north facade boasts
floor-to-ceiling glass buffered behind a grid of metal catwalks and
opaque glass fins.

Photos by Kurt Rodgers, SF Chronicle
http:/fwww.sfgate.com/cgi-bin/article.cgi?f=/c/a/2007/02/25/MNG2DOATDN1.DTL

Bird-safe design options are limited only by the
imagination. Safe buildings may have large expanses
of glass but use screens, latticework, grilles and other
devices, both functional and decorative, outside the
glass or integrated into the glass. There are treat-
ments for existing glass that will reduce mortality to
zero. These treatments do provide a view from inside,
though often presenting a level of opacity from the
outside, a factor that can deter application of these
solutions. Glass treatments that can eliminate or
greatly reduce bird mortality, while only minimally
obscuring the glass itself, are therefore highly
desirable and encourage more ‘bird-friendly’ design.




GLASS AND FACADE TREATMENTS

Reduction of bird strikes with new buildings can be achieved with simple and cost-effective means. Creating a visual
signal, or “visual noise barrier,” that alerts the birds to the presence of glass objects can be achieved with relatively
little additional cost. Fritting, the placement of ceramic lines or dots on glass, is one method of creating a visual
noise barrier. People inside the building see through the pattern, which has little effect on the human-perceived
transparency of the window. Fritting can also reduce air conditioning loads by lowering heat gain, while still allowing
enough light transmission for day-lighting interior spaces. There is now a commercially available insulated glass with
ultra-violet patterns that are designed to deter birds while largely being imperceptible to humans.

FRITTED AND FROSTED GLASS

Ceramic dots, or frits, are applied between layers of
insulated glass to reduce transmission of light. These
can be applied in different colors and patterns and
can commonly be seen on commercial buildings.

At Swarthmore College, external, densely fritted

glass was incorporated into the design of the Unified
Science Center. Virtually no strikes have been
reported at either site. Fritting is a commonly-used
and inexpensive solution that is most successful when
the frits are applied on the outside surface.

Minnesota Bird-Safe Building Guidelines

ANGLED GLASS

While angled glass may be a useful strategy for
smaller panes, it is generally not effective for large
buildings. Birds approach glass from many angles,
and can see glass from many perspectives. Generally,
the desired angle for effective treatment is 20-40
degrees. These angles are difficult to maintain for
large buildings, however, this strategy may work in
low-scaled buildings with a limited amount of glass
(Ogden 1996 and references therein; and Klem et al.
2004).

LEFT: Swarthmore College
uses fritting on a large
expanse of glass facing an
open space.

RIGHT: The Minnesota
Central Library’s atrium
features angled glass,

a dramatic architectural
feature that reduces
reflections of habitat and
sky from most angles. The
likelihood of fatal collisions
at this angle is lessened.

Minnesota Bird-Safe Building Guidelines



ULTRA-VIOLET GLASS

The Bronx Zoo uses glass that reflects UV
light—primarily visible to birds, but not to
people (Klem 2009). This glass may be
about 50% more expensive than typical
glass but is comparable to energy-efficient
glass (Eisenberg 2010).

TOP RIGHT: The Bronx Zoo from the NYTimes.

FILM AND ART TREATMENT OF GLASS

Windows may be used as canvases to
express building use through film and art. In
certain instances, windows made bird-safe
through an application of art may receive
funding through San Francisco’s One
Percent for Public Art Program.

SECOND RIGHT: IIT Student Center, Chicago.

EXTERNAL SCREENS

External screens are both inexpensive

and effective. Screens can be added to
individual windows for small-scale projects
or can become a facade element of larger
developments. This time-tested approach
precludes collisions without completely
obscuring vision. Before non-operable
windows, screens were more prevalent. At
the other end of the spectrum are solutions
that wrap entire structures with lightweight
netting or screens. To be effective, the
netting must be several inches in front of
the window, so birds don't hit the glass after
hitting the net.

THIRD RIGHT: The Matarozzi/Pelsinger Building in San
Francisco is a LEED Gold building designed by Aidlin-
Darling. It has screens over the majority of its facade
that protect birds from impact and allow views out for
users of the building (left nighttime/right daytime)

ARCHITECTURAL FEATURES

Overhangs, louvers, and awnings can
block the view of the glass from birds
located above the feature but do not
eliminate reflections. This approach should
be combined with window treatments to
achieve results.

BOTTOM RIGHT: The award winning Aqua Tower,
Chicago, uses overhangs and other features that
provide bird-safe design as well as energy efficiency.

SAN FRANCISCO PLANNING DEPARTMENT V.6.16.2011
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NY Bird-Safe Design Guidelines




NETTING

Netting has proven to be a versatile and effective
option for bird-safe window treatment. Netting is
stretched several inches over windows or entry ways
to prevent birds from hitting the glass. Specifically
designed netting is almost completely invisible and
does not require invasive installation techniques. It
can be used for new buildings, retrofits to existing
buildings, replacement glass facades, and for
preserving original features of historic buildings.

During the spring and fall migrations, agency staff

at the FBI building in Chicago discovered at least 10
birds a day crashing into windows outside of their
first floor, plant filled indoor atrium. Seasonal netting
was installed and bird collision monitors noted a
substantial reduction in bird strikes, without compro-
mising the look of the building or the ability to see into
or out of the lobby (DeVore 20117).

Netting has also been used successfully to treat
historic buildings, where it’s critical to maintain the
original character of the building. Prestigious historic
preservation awards have been earned for netting
work on famous buildings such as the American
Museum of Natural History and the US Department
of Justice. Other historically significant structures
with netting include New York Metropolitan Opera,
Independence Hall, and even Alcatraz Prison.

TOP RIGHT: Special agent Julia
Meredith discovered so many dead
and injured birds on the ground outside
the Chicago offices of the FBI that she
lobbied to have special bird-friendly
netting installed on the building’s first
floor windows. She estimates that

the nets have reduced the number of
birds crashing into the windows by 90
percent.

CENTER RIGHT: A close-up view of the
New York Public Library barely shows
the marble toned and clear netting over
the building.

BOTTOM RIGHT: The netting placed
over the windows at the New York Public
Library is virtually invisible and helps
prevent both bird strikes and building
deterioration from pest species.

Photo Courtesy of Birdmasters, Inc.

Photo Courtesy of Birdmasters, Inc.
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WIND GENERATORS

San Francisco has a policy to encourage the
installation of on-site, renewable energy systems,
such as small wind generators. Currently,

there are two general types of wind generators
available. One uses scoops or blades to spin on a
vertical axis, shown at far left below. It is probable
that birds would perceive this type as a solid
barrier even when it’s rotating.

LEFT: Horizontal axis
and vertical access
wind generators that
do not present a

solid appearance are
discouraged, especially
adjacent to water or
open space larger than
2 acres.

The second design uses a propeller-like rotor to
spin on a horizontal axis. This is a small-scale
version of the most common generator used on
large-scale wind farms throughout the world.

While it is unreasonable to believe that these small
urban systems would cause the annihilation of
birds such as the well-known disaster at Altamont,
California (see discussion on adjacent page)

a certain amount of caution is prudent in the
absence of established scientific research. The
Planning Department has exercised that caution
by allowing a more widespread installation of
vertical axis machines, and limiting locations of
horizontal axis, open-bladed generators to areas
that would seem to be less densely populated by
birds, especially migrants and juveniles.

The only clear way at present to learn whether
small urban wind generators will harm birds is to
allow the installation of a few, and to monitor the
interactions with animals, if any. For this reason,
all approvals for wind generators have conditions
that require monitoring and reporting of bird

and bat strikes. These reporting protocols are

in accord with recommendations made by the
Mayor’s Task Force on Urban Wind.

As of June 2011, none of the approved windmills

have submitted monitoring information to the ABOVE: Vertical axis winq generators may vary in appearance.
Planning Department Blades that present a solid appearance (such as the left image) are

encouraged.
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Golden Eagle photo by Eddie Bartley.

Golden Eagles, named for the golden feathering at the

nape of their necks, are majestic raptors that can be found
throughout most of California and much of the northern
hemisphere. California protects these magnificent raptors

as both a species of special concern and a fully protected
species, making it illegal to harm or kill them. Golden Eagles
are protected under the Bald and Golden Eagle Protection
Act. Golden Eagle are also protected under the Federal
Migratory Bird Treaty Act, which forbids the killing (even
unintentional killing) of any migratory bird.

Golden Eagles typically prefer open terrain, such as the roll-
ing hills of eastern Alameda County. The open grasslands,
scattered oaks, and bountiful prey make this area ideal habi-
tat for Golden Eagles. Today, it supports the highest-known
density of Golden Eagle nesting territories in the world.

Conservation Issues

Every year, an estimated 75 to 110 Golden Eagles are killed
by the wind turbines in the Altamont Pass Wind Resource
Area (APWRA). Some lose their wings, others are decapi-
tated, and still others are cut in half. The lethal turbines have
been reduced from 6,000 to less than 5,000 which are still
arrayed across 50,000 acres of rolling hills in northeastern
Alameda and southeastern Contra Costa counties. The
APWRA, built in the 1980s, was one of the first wind energy
sites in the U.S. At the time, no one knew how deadly the
turbines could be for birds. Few would now deny, however,
that Altamont Pass is probably the worst site ever chosen for
a wind energy project. According to a 2004 California En-
ergy Commission (CEC) report, as many as 380 Burrowing
Owls (also a state-designated species of special concern),
300 Red-tailed Hawks, and 333 American Kestrels are killed
every year. The most recent study by Dr. Shawn Smallwood,
a member of the Altamont Scientific Review Committee es-
timates that approximately 7,600-9,300 birds are killed here
each year. (Smallwood 20170)

In 2004, Golden Gate Audubon joined four other Bay Area
Audubon chapters (Marin Audubon, Santa Clara Valley
Audubon, Mt. Diablo Audubon, and Ohlone Audubon) and
Center for Biological Diversity and Californians for Renew-
able Energy (CARE) in challenging the renewal permits for
this facility. The Audubon/CARE CEQA lawsuit settled, with
terms requiring the wind companies to reduce avian mortal-
ity by 50% within three years and to complete a comprehen-
sive conservation plan to govern operations in the Altamont.

Reducing the kill entirely may not be possible as long as
the wind turbines continue to operate at Altamont. However,
significant progress can be made. The CEC estimates that
wind operators could reduce bird deaths by as much as 50
percent within three years-the goal stated in the settlement
agreement-and by up to 85 percent within six years-all
without reducing energy output significantly at APWRA.
These reductions could be achieved by removing turbines
that are the most deadly to birds and shutting down the
turbines during four winter months when winds are the least
productive for wind energy, combined with some additional
measures. Anecdotal data indicate there may not be a
substantial improvement for Golden Eagles and there may
actually be much higher mortality for bats.

Golden Gate Audubon is working with Alameda County to
ensure that the permits granted to the wind industry achieve
reductions in bird mortality, in addition to other require-
ments that will help address the unacceptable bird kills at
Altamont Pass over the long term. Pursuit of clean energy
technology, when done correctly, can help reduce the risk
of global warming and its impacts on wildlife.

Written by the Golden Gate Audubon Society.



LIGHTING TREATMENTS

While the ultimate cause of collisions are invisible
surfaces, light pollution can increase risk. Night
migrants depend on starlight for navigation, and
brightly-lit buildings can draw them off course. Once
within the aura of bright lights, they can become
disoriented, and may collide with buildings, or may
fly in circles around the light source, until they drop to
the ground from exhaustion, having expended their
limited energy reserves needed to complete their
migration. Architects and building owners should
collaborate to address the two key lighting issues:
design and operation.

Eliminating unnecessary lighting is one of the easiest
ways to reduce bird collisions, with the added
advantage of saving energy and expense. As much
as possible, lights should be controlled by motion

REDUCE: UNNECESSARY INTERIOR LIGHT
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sensors. Building operations can be managed to
eliminate or reduce night lighting from activities near
windows. Minimize perimeter and vanity lighting

and consider filters or special bulbs to reduce red
wavelengths where lighting is necessary. Strobe
lighting is preferable to steady burning lights. Exterior
light fixtures should be designed to minimize light
escaping upwards. Motion detectors are thought to
provide better security than steady burning lights,
because lights turning on provide a signal, and
because steady lights create predictable shadows.

Spill Light

Useful Light
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REDUCE: UNNECESSARY EXTERIOR LIGHT
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PREFERRED

DISCOURAGED

The built environment should be designed to minimize light
pollution including: light trespass, over-illumination, glare, light
clutter, and skyglow while using bird-friendly lighting colors
when possible (Poot et al. 2008).

Avoid uplighting
Avoid light spillage
Use green and blue lights when possible

Unneeded interior and exterior lighting should be turned off
from dusk to dawn during migrations: February 15 through
May 31 and August 15 through November 30. Rooms where
interior lighting is used at night should have window coverings
that adequately block light transmission, and motion sensors
or controls to extinguish lights in unoccupied spaces. Event
searchlights are strongly discouraged during these times.

Several cities, including San Francisco, have launched
citywide efforts to reduce unneeded lighting during migration.
In addition to saving birds, these “Lights Out” programs save
a considerable amount of energy and reduce pollution by
reducing carbon dioxide emissions. The savings for a building
can be significant. One participating municipal building in the
Toronto Lights Out program reported annual energy reductions
worth more than $200,000 in 2006.

Lights Out requires that building owners, managers, and
tenants work together to ensure that all unnecessary lighting
is turned off during Lights Out dates and times (during spring
and fall migration February 15th through May 31st and August
15th through November 30th). Best practices for lighting
include turning off unnecessary lights after dusk and leaving
the lights off until dawn. If inside lights are needed, window
coverings such as blinds or drapes should be closed.

LEFT: The white streaks are the time-exposed paths of birds attracted to,
dazed by, and circling within the columns of light. Many succumbed to
exhaustion and perished without completing their migration. Lights Out
policies do not allow the use of searchlights during the Spring and Autumn
migration periods for this reason.



When discussing human-caused threats to birds,
the US Fish and Wildlife Service reports “that

the incidental, accidental or unintentional take of
migratory birds is not permitted by the Service and
is a criminal violation of the Migratory Bird Treaty
Act” but that the Service first attempts to work with
industries and individuals who unintentionally cause
bird death before pursuing criminal prosecution (US
Fish and Wildlife Service 2002).

Several major cities are addressing the issue through
local legislation.

Chicago: In July of 2008, Cook County, lllinois,
which includes Chicago, passed an ordinance
requiring that all new buildings and major renova-
tions incorporate design elements to reduce the
likelihood of bird collisions. This ordinance estab-
lished Chicago as the first major jurisdiction with a
requirement for bird-safe elements. Other nearby
local jurisdictions, such as Highland Park, are
also following suit with new bird-safe architecture
requirements.

Toronto: This effort has evolved from voluntary
ratings and incentive program to bird-friendly
construction guidelines that became mandatory
at the beginning of 2010. The bird-friendly guide-
lines were integrated into Toronto’s local Green
Development Standard, required for nearly all
new construction. In addition, the City of Toronto
offers an acknowledgement program that offers
incentives to developers and building owners

and managers who implement the Bird-Friendly
Development Guidelines. Once a development
has been verified by City staff as “bird-friendly”,
the City provides the owner with an original print
by a local artist and the building may be marketed
as “bird-friendly.” A bird-friendly designation could
give these buildings a competitive advantage

by identifying these features to an increasingly
environmentally concerned and aware market-
place. Toronto also has had great success with

SAN FRANCISCO PLANNING DEPARTMENT V.6.16.2011

their Lights Out program which has been in effect
since 2006. (See images on page 36.)

Minnesota: As of 2009, the State of Minnesota
requires that all state owned and leased buildings
turn off their lights at night during migration. As of
June, 2011, bird-safe building criteria are being
developed for incorporation into the State of
Minnesota Sustainable Building Guidelines.

Michigan: Since 2006, the governor of Michigan
has issued an annual proclamation, declaring
“Safe Passage” dates during spring and fall
migration, when buildings managers are asked to
turn off lights at night.

Nationally: In April 2011, Congressman Mike
Quigley introduced a bill (H.R. 1643) into the U.S.
Congress that, if passed, would mandate bird-
friendly construction practices for federal buildings.

NY Bird-Safe Building Guidelines



STANDARDS FOR BIRD-SAFE BUILDINGS

V. San Francisco’s Bird-Safe

Requirements

It is clear from studies
done throughout the
U.S. and Canada

that certain building
and landscape
configurations can be
especially dangerous
to birds. These sites
present heightened
risks for collisions and

necessitate require- - 43
ments, which are
included in Section s "

139 of the Planning
Code, Standards for
Bird-Safe Buildings.

L ocation-related hazards

Building feature-related
hazards



Requirements for
L ocation-Related Hazards

What is a “location-related” hazard?
Location-Related Hazard: Buildings located inside of, or within a clear flight path of less than 300 feet
from an Urban Bird Refuge (defined below) require treatment when:

= New buildings are constructed;

= Additions are made to existing buildings (Note: only the new construction will require treatment);
or

= Existing buildings replace 50% or more of the glazing within the “bird collision zone” on the
facade(s) facing the Urban Bird Refuge.

Bird Collision —-—-""'T Urban Bird'Refuge: Open spaceg 2 acres or
Zone: The portion larger dominated by vegetation, including
of buildings most vegetated landscaping, forest, meadows,
likely to sustain -/ M grassland, water features or wetlands (line 5

on page 39); open water (line 6 on page 39);
and green rooftops 2 acres or greater (line 7
page 39).

bird strikes. This
area begins at
grade and extends
upwards for 60
feet. This zone also
applies to glass
facades directly
adjacent to large
landscaped roofs
(two acres or larger)
and extending
upward 60 feet
from the level of the
subject roof.

300°
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What requirements apply to a “location-related” hazard?

Treatment of Location-Related Hazards. Buildings located inside of or within a clear flight path from an Urban
Bird Refuge shall implement the following applicable treatments for facades facing an Urban Bird Refuge.

= Facade Treatments: Bird-Safe Glazing Treatment is required such that the Bird Collision Zone consists
of no more than 10% untreated glazing. Building owners are encouraged to concentrate permitted trans-
parent glazing on the ground floor and lobby entrances to enhance visual interest for pedestrians.

= Lighting Design: Minimal lighting shall be used. Lighting shall be shielded. No uplighting shall be used.
No event searchlights should be permitted for the property.

= Wind Generators: Sites must not feature horizontal access windmills or vertical access wind generators
that do not appear solid.

4
( ﬂ
| /
Solution: Visual Salution: Use Selution: Screen /
Noise of plastic films, serim [ fritting

diachroic coatings
and tints on facade

ABOVE: The California Academy of Sciences uses external screens
24 hours per day during spring and fall migration to reduce bird/
building collisions.



Requirements for
Feature-Related Hazards

What is a “feature-related” hazard?

Building Feature-Related Hazard: Certain potential bird traps are hazardous enough

to necessitate treatment, regardless of building location. A building-specific hazard is

a feature that creates hazards for birds in flight unrelated to the location of the building.
Building feature-related hazards include free- standing clear glass walls, skywalks,
greenhouses on rooftops, and balconies that have unbroken glazed segments 24 square
feet and larger in size. (See citywide bird-safe checklist, lines 19-22 on page 39). These
features require treatment when:

= New buildings are constructed,;

= Additions are made to existing buildings (Note: only the new construction will
require treatment).

LEFT: These windows
are an example of a
\\ feature-related hazard.
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What requirements apply to a “featured-related” hazard?

Treatment of Feature-Related Hazards - Regardless of whether the site is located inside or
adjacent to an Urban Bird Refuge, 100% of building feature-related hazards shall be treated.

LEFT: A transparent glass
skywalk poses a “feature-
related” hazard.

Image courtesy of Lightsoutindy.org
LEFT: This skywalk was intentionally treated with fritting by the RIGHT: The fritting maintains
Indiana Museum to avoid creating a “feature-related” hazard. transparency for pedestrians.

TR
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Images courtesy of Lightsoutindy.org



The Details: Exceptions and
Specifications

Exceptions: Certain exceptions apply to the afore-
mentioned controls.

1) Treatment of Historic Buildings. Treatment of
replacement glass facades for structures designated
as City landmarks or within landmark districts
pursuant to Article 10 of the Planning Code, or

any building Category I-IV or Category V within a
Conservation District pursuant to Article 11 of the
Planning Code, shall conform to Secretary of Interior
Standards for Rehabilitation of Historic Properties.
Reversible treatment methods such as netting,

glass films, grates, and screens are recommended.
Netting or any other method demonstrated to protect
historic buildings from pest species that meets the
Specifications for Bird-Safe Glazing Treatment stated
above may also be used to fulfill the requirement.

2) Exceptions for Treatment of Location-Related
Hazards for Residential Buildings within R-Zoned
Districts.

- Limited Glass Facade: Residential buildings less
than 45 feet in height within R-Districts that have
an exposed fagade comprised of less than 50%
glass are exempt from new or replacement glazing
treatments, but must comply with feature-related
and wind generation requirements below.

> Substantial Glass Facade: Residential buildings
within R-Districts that are less than 45 feet in height
but have a fagade with a surface area of more than
50% glass, must provide glazing treatments for
location-related hazards such that 95% of all large,
unbroken glazed segments that are 24 square feet
and larger in size are treated.

3) Other Waivers or Modifications by the Zoning
Administrator. The Zoning Administrator may either
waive requirements for Location-Related Hazards or
Feature-Related Hazards or modify the requirements
to allow equivalent Bird-Safe Glazing Treatments
based upon the recommendation of a qualified
biologist.

SAN FRANCISCO PLANNING DEPARTMENT V.6.16.2011

A New York volunteer examining a window casualty.

Glazing Treatment Specifications: Bird-safe glazing
treatment may include fritting, netting, permanent
stencils, frosted glass, exterior screens, physical grids
placed on the exterior of glazing or UV patterns visible
to birds. To qualify as Bird-Safe Glazing Treatment,
vertical elements of the window patterns should be at
least 1/4 inch wide at a minimum spacing of 4 inches,
or have horizontal elements at least 1/8 inch wide at a
maximum spacing of 2 inches (Klem 2009.)

Photo courtesy NY Audubon



V. Recommended Actions and
Bird-Safe Stewardship

Public Education and Outreach
Partnerships

The Planning Department will partner with the Golden
Gate Audubon Society to conduct outreach on
bird-safe building practices. Staff will work collabora-
tively to increase awareness of bird/building issues,
and disseminate educational materials on design and
treatment options. A public education effort will proac-
tively increase awareness of the issues and strive to
make bird safety practices a part of the construction
lexicon within this highly urbanized area. Developers,
architects, planners, property owners, businesses,
city residents and youth groups are encouraged

to contact the Department about educational
programs. Curriculum will include education about the
standards for bird-safe buildings and exploring citizen
involvement of monitoring bird/building collisions as
well as general advocacy for bird conservation.

Building Owner Bird-Safe Stewardship

Owners of new buildings and buildings proposing
major renovations with a fagcade of greater than
50% glass are encouraged to evaluate their building
against the Bird-Safe Building Checklist (pages
38-39) and provide future tenants with a copy of
this document. Although requirements only apply

to the most hazardous conditions, building owners
and architects can become more aware of potential
hazards and treatments. With the support of building
owners who help educate future tenants, the people
of San Francisco would become better educated
about ways to enhance bird safety.

Building owners can help make their buildings

safer by evaluating the risks of their buildings and
retrofitting buildings with known hazards. Engaging

in conservation measures outlined in this guide and
granting access to collision monitoring groups help to
address the issue and increase our understanding.

Photo courtesy Jessica Weinberg. http://www.jessicaweinberg.com/

Encouraged Treatments

The following treatments are encouraged to enhance
bird safety, in addition to meeting requirements:

- Expanding treatment outside of the Bird Collision
Zone: bird-safe treatments on building facades
above the minimum height requirements.

- Other window treatments: latticework, grilles and
other devices, both functional and decorative,
outside the glass or integrated into the glass
spacing requirements;

- Placement of trees or tall shrubs: should be
located directly adjacent to glazing (with 3 feet)
to slow birds down on approach, or placed far
enough away to avoid reflecting canopies in the
glazing.

w
w
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Building Tenant Education

Some of the most effective treatments for making
buildings bird-safe are those that require the
cooperation of building owners and tenants.

For this reason, the City should continue to use
and should expand a “carrot”-based system to
widely encourage participation in bird-safe efforts.
San Francisco’s existing Lights Out for Birds
Program seeks to educate residents and provide
recognition of voluntary bird-safe measures. Since
2008, the City has urged building owners and
managers to turn off unnecessary interior and
exterior lights. Twenty-two of the City’s forty-four
tallest buildings have been asked to participate.

To raise bird-awareness of building occupants,
building owners may supply tenants with copies
of this booklet. Building occupants can help make
buildings bird-safe through the following good
practices:

- Interior plants should be moved so as not to be
visible from the outside.

— Consider limiting nighttime building use by
combining motion operated light sensor with
daytime cleaning services. This combination
will reduce light pollution and increase energy
conservation.

- Where interior lighting is used at night, window
coverings should be closed to block light
transmission adequately.

- Consider seasonal migration needs. Unneeded
interior and exterior lighting should be turned
off from dusk to dawn from February 15
through May 31 AND August 15 through
November 30.

SAN FRANCISCO PLANNING DEPARTMENT V.6.16.2011

Greater Scaup

Western Sandpiper
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Bird/Building Collision Monitoring

Project Safe Flight in Manhattan has collected and
documented over 4,000 dead and injured birds since
1997. In 2009 the Chicago Bird Collision monitors
recovered more than 6,000 dead or injured migratory
birds from more than 100 different species. In Toronto,
Fatal Light Awareness Program (FLAP) volunteers patrol
Toronto’s downtown core in the early morning hours
rescuing live birds and collecting the dead ones since
1993. In the summer of 2010, the Oregon Zoo funded a
six-week sunrise study of Portland’s newest and tallest
buildings where volunteers collected dead and injured
birds. Audubon Minnesota has collected over 3000 birds

of 110 species from monitoring efforts between 2007-2011.

Aside from regular collection of injured or dead migratory
birds throughout the City by San Francisco Animal Care
and Control staff and bird group volunteers, the only
large bird/building monitoring program currently being
conducted by the California Academy of Sciences, read
more on page 14 (Flannery 2011). Additional regular
monitoring of the hazard in San Francisco is needed to
help in the evaluation of local conditions and refinement
of appropriate controls. Collaborations between building
owners and bird-research groups should be encouraged
to help increase our understanding of San Francisco'’s
unique conditions. With the publication of this document,
the City calls for more local research to help achieve

the goal of better characterizing the problem on a local
level, as well as for testing of new bird-safe technologies
that could be utilized along with those that are already
available.

Aajueg aipp3 Aq ojoyd

CONTACT THE SAN FRANCISCO
BIRD-STRIKE HOTLINE TO REPORT
BIRD-STRIKES

Report injured birds found outside of buildings by
emailing safebirds@goldengateaudubon.org
or by calling Golden Gate Audubon Society at
(510) 843-6551 with the following information:

Date:

Time:

Address including cross streets:

Location details:

Species of bird, if known:

Male or female, if known:

Adult or juvenile bird, if known:

Condition of bird:

Did you see or hear the collision?
If so, please provide a description:

Weather:

Please email a photo of the bird and building, if
possible. If the bird appears to be injured, call
San Francisco Animal Care and Control at
(415) 554-9400 and record the date and time you
called.

A 2008 San Francisco pilot study discovered

a Green Heron in the Downtown area. Further
monitoring may reveal other unexpected
neotropical migrants passing through the City’s
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Lights Out for Birds San Francisco

The Golden Gate Audubon Society, Pacific Gas and Electric Company and the San Francisco Department of the
Environment administer “Lights Out for Birds — San Francisco.” This voluntary program helps building owners,
managers and tenants save energy and money while protecting migratory birds. Lights Out for Birds asks partici-
pants to turn off building lights during the bird migration (February through May and August though November each
year).

“Participants in the Lights Out for Birds program can save natural resources, money, and birds by turning off lighting
after dusk each evening and leaving lights off until dawn,” said Mike Lynes, Conservation Director for Golden Gate
Audubon. “Over 250 species of birds migrate through San Francisco in the spring and fall, and many that migrate
at night can become confused by the City’s lights and collide with tall buildings and towers. The Lights Out for Birds
program can reduce bird deaths while cutting energy costs and saving participants thousands of dollars each year.”

The North American Bird Conservation
Initiative—a joint effort of federal
agencies and nonprofit conservation
organizations—released the “2009
State of the Birds” in which it reported
that the majority of migratory birds in
North America are suffering significant
population declines due to human-
induced causes, including habitat loss
and collisions. In addition to window
treatments to reduce daytime collisions,
effective Lights Out programs can help
stem these population declines.

Participants in the Lights Out for Birds
program also gain significant financial
benefits. Building operators and tenants
have reported significant savings on
energy bills as a result of participation—
one business in Toronto reported a
savings of $200,000 in 2006. In 2010
Mayor Gavin Newsom announced energy
efficient retrofit funding for 2,000 small to
mid-sized businesses and 500 homes. By
installing timers or motion detectors and
turning off unnecessary lights, building
owners and operators can significantly
reduce their energy bill. Reduced energy
consumption decreases overall green-
house gas emissions, which is essential
in the effort to combat climate change.

Photos of 2008 Lights Out Toronto by Dick Hemingway via WWF-Canada.

San Francisco was one of the first cities
to implement a Lights Out program in
2008. Now over 21 cities in the US and
Canada have a Lights Out program.
Conservationists hope that the program
extends to every major city in North
America, to save birds, energy and

Toronto’s established Lights Out Program creates a dramatic change in
the skyline appearance. As San Francisco’s program spreads we should
money. be able to see seasonal changes as our skyline lights up in non-migratory
months and dims down during migration.

SAN FRANCISCO PLANNING DEPARTMENT V.6.16.2011
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Building owners, managers and tenants interested in an
energy evaluation and current rebates should contact
the San Francisco Department of the Environment or a
PG&E representative. For more information on how to
participate in the program and to learn about local bird
populations and how to help, contact the Golden Gate
Audubon Society at (510) 843-6551.

PARTICIPANTS IN SAN FRANCISCO
LIGHTS OUT FOR BIRDS

101 California Street
Allsteel Inc.

ABOVE: Rescued thrush resting safely in the hand of a Chicago Bird
Collision Monitor volunteer.
New Resource Bank Photo: Wilowbrook Wildlife Center

http:/fwww.chicagoaudubon.org/imgcas/21-02/rescuedthrush.jpg)

Barker Pacific Group, Inc.

Pacific Gas and Electric Company
San Francisco Department of the Environment
Tishman Speyer

Beyond Requirements: Voluntary Treatments and Acknowledgment

San Francisco building owners who implement Bird-Safe treatments are strongly encouraged to seek recognition
under the City’s new Bird-Safe Building Certification and Acknowledgement Program. Buildings which avoid creating
hazards or implement bird-safe treatments as identified in this document would be acknowledged by the City and
could be marketed as such. Three levels of certification will be offered:

Bird-Safe Building: Select Bird-Safe Building:
The building meets the minimum The building meets all of the
conditions for bird-safety. This minimum requirements; commits
level focuses on ensuring “bird- to “lights out” practices during
hazards” and “bird traps” are not migratory seasons; reduces
created or are remedied with bird- untreated glazing beyond the
safe treatments. requirements; and commits
to educating future building
occupants.

The program will be administered by the Planning Department. Buildings that qualify will be awarded plaques and
public recognition through the City’s website and outreach materials. To see if your building qualifies for Bird-Safe
Certification, fill out the attached Bird-Safe Building Checklist on pages 38-39 of this document and contact the
Planning Department at (415) 558-6377.
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Use of this checklist: This checklist serves three purposes: 1) assessing risk factors and determining risks
which must be addressed by the requirements); 2) increasing awareness of risk factors that are de minimis and
don’t require treatment; and 3) evaluating buildings for certification as a bird-safe building.

The conditions that warrant special concern in San Francisco
are designated by red-shaded boxes. These red boxes indicate prohibited building conditions or conditions which are only
permitted if the glazing is installed with bird-safe glazing treatments. If the project combines a glass facade with a high-risk loca-
tion (“location-related hazard”, line 5-7), glazing treatments will be required for the facade(s) such that the amount of untreated
glazing is reduced to less than 10% for the facade facing the landscaping, forest, meadow, grassland, wetland, or water. If a
project creates a new bird-trap or “feature-related hazard” (lines 19-22) or remodels an existing feature-related hazard, bird-safe
treatment will be required.

Owners of buildings with a fagade of greater than 50% glass (lines 9 -10) are strongly encouraged
to evaluate the building against the checklist and to help provide future tenants with copies of this guide. Use this checklist to
evaluate design strategies for building new structures and retrofitting existing buildings throughout the City. This checklist sum-
marizes conditions that could contribute to bird mortality and will help to identify the potential risks. Interested neighborhood
groups and trade associations are encouraged to contact the Department for suggestions on how to proactively increase aware-
ness of the issue and make bird safety practices a part of the construction lexicon.

Project sponsors interested in submitting a project for “Bird-Safe Certification” may use this form. The
Department will partner with local artists to produce appropriate artwork and/or plaques to acknowledge those who actively
seek to reduce bird collisions on their property. The ratings system will create tiers certification to recognize projects that meet
minimum requirements as well as those projects that exceed the requirements.

RED: This shade
indicates prohibited
conditions or conditions
which are prohibited un-
less bird-safe treatment
is applied.

GRAY: This shade indicates potential increased risk.
NOTE: The net assessment of total risk varies with
the combination of building factors. While every
building in San Francisco will present some element
of risk to birds, only combinations with “red” boxes
present a risk level necessitating bird-safe treat-

Potential Risk Factors:
These shade indicate factors
that may present hazards

to birds. Note: actual risks
vary greatly depending upon

building and site-specific
variables.

Bird-Safe Building
Certification and
Acknowledgement: Buildings
which avoid creating hazards

or which enhance bird safety
with treatments identified as
effective in this document would
be acknowledged by the City

and could be marketed as such.

This document proposes three
levels of certification by the City.
Certification is determined by
applying the checklist criteria.

SAN FRANCISCO PLANNING DEPARTMENT V.6.16.2011

ments.

By checking all of the boxes for one (or more) of these colors on the Bird-Safe Building
Checklist (page 39), a building owner is eligible to apply to the Planning Department for Bird-

Safe Building Certification.

Yellow:

Bird-Safe Building
The building meets
the minimum
conditions for bird-
safety. This level
focuses on ensuring
“bird-hazards” and
“bird traps” are

not created or are
remedied with bird-
safe treatments.

Green:

Select Bird-Safe
Building

The building meets
all of the minimum
requirements;
commits to “lights
out” practices during
migratory seasons;
reduces untreated
glazing beyond the
requirements; and
commits to educating
future building
occupants.

Blue:

Sterling Bird-Safe Building
This is the highest level of
Bird-Safe Building certifica-
tion possible. The building
meets all of the conditions
of the other certification
levels, plus the building
reduces the amount of glass
on the fagade, avoids or
treats additional hazards—
beyond the requirements,
and features year-round
best management practices
for lighting.



BIRD-SAFE BUILDING CHECKLIST

Using the key on page 38, complete this checklist to evaluate potential bird-hazards or eligibility for Bird-Safe Building Certification.

MACRO-SETTING

(PAGE 12, 16)

QUESTION

Is the structure located within a major migratory route? (All of San Francisco is on the Pacific Flyway)

YES

NO

Is the location proximate to a migratory stopover destination? (Within 1/4 mile from Golden Gate Park, Lake Merced or the
Presidio)

Is the structure location in a fog-prone area? (Within 1/2 mile from the ocean or bay)

MICRO-SETTING

(LOCATION-RELATED
HAZARD) (pacEs 13, 16,

28-29)

Is the structure located such that large windows greater than 24 square feet will be opposite of, or will reflect interlock-
ing tree canopies?

Is the structure inside of, or within a distance of 300 feet from an open space 2 acres or larger dominated by vegeta-
tion? (Requires treatment of glazing, see page 28)

Is the structure located on, or within 300 feet from water, water features, or wetlands? (Requires treatment of glazing,
see page 28)

Does the structure feature an above ground or rooftop vegetated area two acres or greater in size? (Requires treatment
of glazing, see page 29)

GLAZING QUANTITY

(PAGE 8)

Is the overall quantity Less than 10%?

of glazing as a

percentage of facade:
(Risk increases with
amount of glazing)

More than 50%? (Residential Buildings in R-Districts must treat 95% of unbroken glazed segments
24 square feet or greater in size if within 300 feet of an Urban Bird Refuge.)

Will the glazing be
replaced?

More than 50% glazing to be replaced on an existing bird hazard (including both feature-
related hazards as described in lines 19-22 and location-related hazard as described in lines
4-7)? (Requires treatment see pages 29 and 31.)

GLAZING QUALITY

(PAGE 6, 7)

Is the quality of the Transparent (If so, remove indoor bird-attractions visible from outside the windows.)

glass best described
as: Reflective (If so, keep visible light reflectance low (between 10-20%) and consider what will reflect in
the windows. Note: Some bird-safe glazing such as fritting and UV spectrum glass may have higher
reflectivity that is visible to birds.)

Mirrored or visible light reflectance exceeding 30%. (Prohibited by Planning Code.)

GLAZING
TREATMENTS

(PAGE 18-21)

Is the building’s glass treated with bird-safe treatments such that the “collision zone” contains no more than 10%
untreated glazing for identified “location-related hazards” (lines 4-7) and such that 100% of the glazing on “feature-
related hazards” (lines 19-22) is treated?

Is the building’s glass treated for required “bird hazards” (as described in line 13) and such that no more than 5% of
the collision zone (lower 60°) glazing is untreated but not for the entire building?

Is the building glazing treated (as described above in lines 14 and 15) and such that no more than 5% of the glazing on
the exposed facade is left untreated?

BUILDING FACADE

Is the building facade well-articulated (as opposed to flat in appearance)?

GENERAL Is the building’s fenestration broken with mullions or other treatments?
(PAGE 8, 13)
Does the building use unbroken glass at lower levels?
Does the structure Free standing clear-glass walls, greenhouse or other clear barriers on rooftops or balco-
BUILDING contain a “feature- nies?
FEATURE-RELATED related” hazard or (Prohibited unless the glazing is treated with bird-safe applications.)
HAZARDS AND potential “bird trap” -
BIRD TRAPS such as: Free standing clear-glass landscape feature or bus shelters?

(PAGE 8, 30-31)

(Prohibited unless the glazing is treated with bird-safe applications.)

Glazed passageways or lobbies with clear sight lines through the building broken only by
glazing?

Transparent building corners?

LIGHTING DESIGN

(PAGE 10, 25)

Does the structure, signage or landscaping feature uplighting? (Prohibited within 300 feet of an Urban Bird Refuge)

Does the structure minimize light spillage and maximize light shielding?

Does the structure use interior “lights-out” motion sensors?

Is night lighting minimized to levels needed for security?

Does the structure use decorative red-colored lighting?

LIGHTING
OPERATIONS

(PAGE 12, 24-25)

Will the building particiy in San Fr Lights Out during the migration seasons?
(February 15-May 31 and August 15- November 30th)
To achieve “sterling” certification the building must participate in year-round best management practices for lighting.

OTHER BUILDING

Does the structure feature rooftop antennae or guy wires?

ELEMENTS 3 ‘

(PAGE 23) Does the structure feature horizontal access wind generators or non-solid blades? (Prohibited within 300 feet of an Urban | |
Bird Refuge) | |

CONSENT Does the building owner agree to distribute San Francisco’s Bird-Safe Building Standards to future tenants?

(PAGE 34)

Authorized Signature

X Date:
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Some of the birds killed by building collisions
and collected during one migration season in
Toronto’s Financial District.
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A vast and growing amount
of evidence supports the
interpretation that, except for
habitat destruction, collisions
with clear and reflective sheet
glass and plastic cause the
deaths of more birds than any

other human-related avian

mortality factor. From published

estimates, an upper level of 1
billion annual kills in the U.S.
alone is likely conservative; the
worldwide toll is expected to be
billions.

Birds in general act as if sheet
glass and plastic in the form of
windows and noise barriers are
invisible to them. Casualties
die from head trauma after
leaving a perch from as little
as one meter away in an
attempt to reach habitat seen
through, or reflected in, clear
and tinted panes... Glass is an
indiscriminate killer, taking
the fittest individuals of species
of special concern as well as the
common and abundant.”

~-DANIEL KLEM, JR.
Leading researcher of bird/building collisions
as presented at Fourth International Partners
in Flight Conference, 2008.
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