
STATE OF CALIFORNIA - NATURAL RESOURCES AGENCY GAVIN NEWSOM, GOVERNOR 
 

CALIFORNIA COASTAL COMMISSION 
SAN DIEGO DISTRICT OFFICE 
7575 METROPOLITAN DRIVE, SUITE 103 
SAN DIEGO, CA 92108-4402 
VOICE (619) 767-2370 
FAX (619) 767-2384 

 

Th21b 
6-24-0806 (Armed Services YMCA and SD Unified Port District) 

February 6, 2025 

EXHIBITS 

 
Table of Contents 
 
EXHIBIT 1: Vicinity Map 
EXHIBIT 2: Aerial View 
EXHIBIT 3: Barge Locations 
EXHIBIT 4: Fireworks BMP 
EXHIBIT 5: Port Ordinance No. 2892 
EXHIBIT 6: Past Fireworks Display Data 
EXHIBIT 7: Biological Memo 
 



Airport

Downtown

North Island

Coronado

= Barge Location

Point Loma



Airport

North Island

Coronado

Downtown

Shelter
Island

Harbor
Island

N
 Em

barcadero

= Barge Location
Least tern
nesting

Least tern nesting 
(off map)



Attachment D – Alternative Analysis 



Big Bay _ _poorr1_'-j If Comply with the Port of San Diego, 
Regional Water Control Board and California Coastal 

Conml8-.�.i�n Fi reworks. D i§p l�' Ordinance and Env i (onm�rrt_a I 
R,ouirements 

Pyrotechnic Provider Responsibilities 
Whomever Is contracted to provide the pyrotechnic show must keep the weight of 
the total four (4) barge at 5,342 lbs. or less. This translates to no more 

than 1,335.5 lbs. for each barge. The maximum shell can be 10". Provider of 

pyrotechnics must meet the Port Fireworks Ordinance (see page 5) regarding 
content of copper and other restrictions. 

The San Diego Fire Marshal I needs to note to the Port that the barge fencing 
around the barge referred to in the Port Fireworks Ordinance is dangerous and 
would not approve of the show if fencing is required on the barges. 

Big Bay Boom Confirmation of Sensitive Areas and Endangered Species 
Prior to July 4th each year, Big Bay Boom wil I confirm the arrangement at the 
airport lease tern site by a qualified person to observe the nesting area and 
report activity before and during the Big Bay Boom to Port Environmental, US 
Fish & Wildlife, California Fish & Game and Big Bay Boom. 

Big Bay Boom will also respond to any concerns of the California Fish & Game 
Department and the US Fish & Wild I ife Department regarding the impacts of the 
Big Bay Boom event. 

Big Bay Boom wi I I publish for the public on the Big Bay Boom website the 
ohart/map showing the sensitive areas where the public should avoid 
di stu.rb i ng. 

Location of the fireworks barges will be at least one (1) mile from any 
endangered species nesting or sensitive area. 
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Page Two - Port of San Diego Fireworks Ordinance 

Barge Clean-up (10-11:3()pm, July 4) - Sam Brugg8111fla, Pyro Team & Steve 
Frailey, Pacific Tugboat Service Team 
Clean-up on the barge shall begin as soon as the Fire Marshal declares the 
required safety observation period has ended (approximately 20 minutes after 
the show ends) and that it is safe to proceed. 

Clean-up of the barge takes place while the barge is returning to its boatyard 
and continues upon the barges return to the dock. The perimeters of the barges 

are first cleared of loose debris. Brooms are used to gather all debris on the 
barges, shovels are used to place debris in plastic bags. and the bags are 
sealed and transported to the Pyro faci I ity for weighing. 

The time of the cleanup varies but usually takes approximately 20-40 minutes 
on each barge. All debris is categorized, photographed and weighed. The 
photos, weight and report will be sent to Sandy Purdon, Big Bay Boom, and the 
Regional Water Oual ity Control Board. Mr. Purdon wil I also include this 
information in a report to the Port Environmental Department. the Water 
Quality Control Board and the California Coastal Commission. 

Patrol Picket Boats Post Show In-water cleanup (9:50-10:30pm, July 4) 
- Bi 11 Edwards

Big Bay Boom is responsible for providing two boats for each of the four barge
locations (eight boats total) dedicated to in-water debris clean-up after the
show. Start of debris search will begin 20 minutes after end of the show (fire
mar sha I's ooo I down per i od) and w i I I continue unt i I 10: 30pm. Each boat i s to
have 3-6 crew merrbers looking for debris. Eaoh boat is to have one pool
skimmer and one trash bag (see below).

The in-water clean-up begins approximately 20 minutes' after the show ends 
because the San Diego Fire Marshal requires a "cool down" safety observation 
period before clean-up boats are al lowed in the barge locations. The clean-up 
continues until the skippers determine they have covered the area

sufficiently. The crews on the patrol boats cover the area around where the 
barges are located during the show and follow the wind direction to attempt to 
find other debris. 
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The clean-up patrol boats return to their yacht club or marina and deliver the 
debris trash bags to the volunteer patrol boat leader, who delivers them to 
Mr. Purdon for weighing and photographing of the fireworks-related debris. Mr. 
Purdon shal I write a report of the debris from al I sources and provide that 
report to the Port District, RWQCB and California Coastar Commission. 

Parks Cleanup (Midnight - 4am, July 5) - Port Operations 
Port District personnel wi 11 pick up al I debris at Port District parks. 

Shoreline CleanuP (8-llam. July 5)-Cliff Elledge and Trash Clean Up Teams 
Big Bay Boom is responsible for assembling and supervising teams to perform a 
clean-up of the shoreline. A minimum of 5 individuals/volunteers from non­
profit organizations at each barge location are required to walk the shoreline 
of Shelter Island. Harbor Island, North Embarcadero and South Embarcadero on 
July 5 to collect fireworks debris. 

Each individual/volunteer will have a trash bag and equjpment to col Ject 
fireworks debris. The use of paddle boards and surf boards can be used. The 
fireworks debris wil I be collected and delivered to a conmon location where it 
wi 11 be weighed and photographed. 

Shelter Island shoreline 
Harbor Island shoreline 
North Embarcadero, i no I ud i ng Tuna Harbor shore I i ne 
South Embarcadero, inc I ud i ng Embarcadero Marina Parks North and South.-

Volunteers Provided to Operation Clean Sweep 

Big Bay Boom wil I provide eight (8) people to help with the annual Operation 
Clean Sweep event. 

Report by Big Bay Boom to Port, Regional Water Quality Control Board &
Galifornia Coastal Co!llnission 
A report of al I the debris weighed and photographed will be provided to the 
various oversight government agencies. 

61 



SAN DIEGO UNIFIED PORT DISTRICT 

ORDINANCE 2892 

ORDINANCE ESTABLISHING THE "SAN DIEGO 

UNIFIED PORT DISTRICT FIREWORKS DISPLAY 

EVENT ORDINANCE" AS ARTICLE 14 OF THE 

SAN DIEGO UNIFIED PORT DISTRICT CODE TO 

GOVERN EXISTING AND PROPOSED NEW 

FIREWORKS DISPLAYS 

WHEREAS, the San Diego Unified Port District (District) is a public 
corporation created by the Legislature in 1962 pursuant to Harbors and 
Navigation Code Appendix I (Port Act); and 

WHEREAS, Sections 4, 21, 35, 55, 56 and 87 of the Port Act grant the 
District broad general police powers, including the ability to enact ordinances to 
protect, preserve and enhance physical access to the bay, the natural resources 
of the bay, and the quality of water in the bay; and 

WHEREAS, Section 55(a) of the Port Act requires the Board of Port 
Commissioners (BPC) to make and enforce all necessary rules and regulations 
governing the use and control of all navigable waters and all tidelands and 
submerged lands, filled or unfilled, and other lands within the territorial limits of 
the District; and 

WHEREAS, Section 55(b) of the Port Act requires the BPC to regulate 
and control the anchoring, mooring, towing and docking of all vessels; and 

WHEREAS, Section 55(c) of the Port Act authorizes the BPC to establish 
and maintain a harbor police and harbor fire protection within the territorial limits 
of the District; and 

WHEREAS, Section 56 of the Port Act requires the BPC to make and 
enforce such local police and sanitary regulations relative to the construction, 
maintenance, operation, and use of all public services and public utilities in the 
District, operated in connection with or for the promotion or accommodation of 
commerce, navigation, fisheries, and recreation therein as are now vested in the 
District; and 

WHEREAS, it is necessary for the District to regulate fireworks display 
events within San Diego Bay or the Imperial Beach oceanfront that require a 
discretionary action by the District or that are operated by the District's tenants in 
order to encourage and promote commerce, navigation, fisheries, and recreation 
in and through its jurisdiction; and 

Page 1 of 16 

60029 00043\29667 430.3 

































In May 2017, the San Diego Board of Port Commissioners enacted the Fireworks Display Ordinance, 
empowering the Port of San Diego to issue up to 47 firework permits, with a total weight cap of 9,056 
pounds for fireworks in the City of San Diego. The accompanying table details how five organizations are 
allocated specific numbers of fireworks shows and corresponding weight allowances each calendar year, 
contingent upon compliance with the environmental mitigation measures stipulated in the ordinance. 
While these entities have not utilized their full quota of fireworks, the right to request these displays is firmly 
established. Firework shows are not just about entertainment; they enhance public recreation, attract 
visitors, and contribute significantly to local revenue and business goals. Supporting these displays 
enriches community experiences and fosters economic growth.         

Reducing the maximum amount of pounds that are allowed for fireworks to 7,706 pounds annually (e.g., 
15% Reduction), will require the District to engage in complex negotiations with these five organizations, 
who view their current allotment as a right that is reflected in the ordinance. Furthermore, the Port’s 
fireworks permits have been treated as ministerial, meaning that permits have been issued to authorized 
entities provided they have not exceeded their annual limit and can comply with the requirements outlined 
in the ordinance. Therefore, over the course of the next several weeks, the Port will need to negotiate with 
these organizations and ask them to voluntarily forego a certain amount of fireworks to reach the 15% 
reduction.  These negotiations will likely involve concessions on the part of the Port, and may range from 
improving service level commitments (e.g., increased vending enforcement at the Rady Shell) to monetary 
compensation.    

Pounds Allowed in SD Annually 2024 2023 2022 2021 

Big Bay Boom 5,342 4,350.00 4,350.00 4,350.00 4,350.00 
Lady of Rosary 18 51.00 61.00 61.00 27.00 

NASSCO 439 0.00 0.00 0.00 0.00 
SD Symphony 1,498 0.00 0.00 189.30 1,202.50 
USS Midway 1,759 1,287.45 1,235.54 1,033.95 261.87 

9,056 5,688.45 5,646.54 5,634.25 5,841.37 

# of Shows Allowed in SD Annually 2024 2023 2022 2021 
Big Bay Boom 1 1 1 1 1 
Lady of Rosary 1 1 1 1 1 

NASSCO 2 0 0 0 0 
SD Symphony 20 0 0 3 14 
USS Midway 23 17 15 13 3 

47 19 17 18 19 



STATE OF CALIFORNIA— CALIFORNIA NATURAL RESOURCES AGENCY GAVIN NEWSOM, GOVERNOR 

CALIFORNIA COASTAL COMMISSION  
SAN DIEGO COAST DISTRICT OFFICE 
7575 METROPOLITAN DRIVE,  SUITE 103 
SAN DIEGO, CA 92108 
VOICE (619) 767-2370 
WWW.COASTAL.CA.GOV  

M E M O R A N D U M 

FROM: Dr. Corey Clatterbuck, Ecologist 

TO: Dr. Kate Hucklebridge, Executive Director 
Diana Lilly, District Manager 
Alexander Llerandi, Coastal Program Analyst 

SUBJECT: Big Bay Boom Fireworks Wildlife Impact Analysis 

DATE:  January 23, 2025 

Documents Reviewed 

Bateman, P.W., et al. 2023. Not just a flash in the pan: short and long term impacts of 
fireworks on the environment. https://doi.org/10.1071/PC22040. 

Erbe, C., et al. 2022. The effects of noise on animals. In: Erbe, C., Thomas, J.A. eds. 
Exploring animal behavior through sound: Volume 1. Springer, Cham. 
https://doi.org/10.1007/978-3-030-97540-1_13. 

Frost, N. 2013. California least tern breeding survey, 2012 season. California 
Department of Fish and Wildlife, Wildlife Branch, Nongame Wildlife Program 
Report, 2013-01. Sacramento, CA. 

Handa, L., San Diego Audubon Society, July 11 2024. Email subject: Due to the 
16,000+ nesting seabirds in Mission Bay, the San Diego Audubon Society 
Requests the California Coastal Commission to immediately revoke the Coastal 
Development Permit allowing SeaWorld fireworks. 

Hoekstra, B., et al. 2024. Fireworks disturbance across bird communities. 
https://doi.org/10.1002/fee.2694. 

de Leija, A.C., et al. 2023. A meta-analysis of disturbance caused by drones on nesting 
birds. https://doi.org/10.5751/JFO-00259-940203. 

Patton, R., discrete behavioral monitoring of California least terns at San Diego 
International Airport. Emails sent following July 4th events on 2016, 2017, 2018, 
2021, 2022, 2023, and 2024. 

Shamoun-Baranes, J., et al. 2011. Birds flee en masse from New Year’s Eve fireworks. 
https://doi.org/10.1093/beheco/arr102. 

Stickroth, H. 2019. Effects of Fireworks on Birds – A Critical Overview. 
https://www.researchgate.net/publication/337033058. 

U.S. Fish and Wildlife Service. 1985. Recovery plan for the California Least Tern, 
Sterna antillarum brownii. U.S. Fish and Wildlife Service, Portland, Oregon. 

http://www.coastal.ca.gov/
https://doi.org/10.1071/PC22040
https://doi.org/10.1007/978-3-030-97540-1_13
https://doi.org/10.1002/fee.2694
https://doi.org/10.5751/JFO-00259-940203
https://doi.org/10.1093/beheco/arr102
https://www.researchgate.net/publication/337033058


C. Clatterbuck memo re: Big Bay Boom Fireworks Wildlife Impact Analysis January 23, 2025 

2 
 

Wayman, J.P., et al. 2023. L-band radar quantifies major disturbance of birds by 
fireworks in an urban area. https://doi.org/10.1038/s41598-023-39223-1. 

 
 

 
In 2024 the Commission expressed interest in understanding the potential and realized 
impacts of firework events across the Coastal Zone. Fireworks are an unpredictable 
source of noise and light that may elicit a range of behavioral responses in wildlife with 
potential impacts on species survival and reproduction. I have been asked to evaluate 
whether Big Bay Boom, a fireworks event that occurs annually on July 4th in San Diego, 
impacts wildlife near the event.  
 
Relevant Coastal Act Policies 
Section 30230: Marine resources shall be maintained, enhanced, and where feasible, 

restored. Special protection shall be given to areas and species of special 
biological or economic significance. Uses of the marine environment shall be 
carried out in a manner that will sustain the biological productivity of coastal 
waters and that will maintain healthy populations of all species of marine 
organisms adequate for long-term commercial, recreational, scientific, and 
educational purposes. 

Section 30240: (a) Environmentally sensitive habitat areas shall be protected against 
any significant disruption of habitat values, and only uses dependent on those 
resources shall be allowed within those areas. 
(b) Development in areas adjacent to environmentally sensitive habitat areas and 
parks and recreation areas shall be sited and designed to prevent impacts which 
would significantly degrade those areas, and shall be compatible with the 
continuance of those habitat and recreation areas. 

 

Project Description & Proximity to Natural Resources 
Big Bay Boom is a fireworks display in San Diego Bay that occurs annually on July 4th. 
Similar to past years when the project has been exempt from permitting requirements, 
the display will launch from four separate barges stationed approximately equidistant 
from each other in North San Diego Bay (Figure 1) and last for approximately 20 
minutes. July 4th is in the middle of the breeding season (generally March-September) 
for the majority of bird species, including coastal and marine species. 
San Diego Bay is adjacent to urban and developed areas in the City of San Diego. The 
California least tern (Sternula antillarum browni, “least tern”), a federal- and statelisted 
endangered species, persists amidst this urbanization at two known locations: 
Lindbergh Field at the San Diego Airport and Naval Base Coronado - Naval Air Station 
North Island (Figure 1). These least tern colonies have existed at least since the 
development of the species Recovery Plan in 1985 and lie approximately 1-3 miles from 
the most proximal and distant launch barges. In past years the US Fish and Wildlife 

https://doi.org/10.1038/s41598-023-39223-1
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Service (USFWS) has worked with the US Coast Guard and event planners to ensure a 
minimum one-mile buffer between the launch sites and any least tern nesting areas.1 
Other least tern colonies at Naval Amphibious Base Coronado, D Street Fill, and 
Mission Bay are within approximately 2-7 miles of the launch barges. While other bird 
species may use urban and developed areas of San Diego Bay for nesting, the 
California least tern has historical colonies in these locations and benefits from the 
heavy investment in monitoring data collected by volunteers, contractors, and state and 
federal biologists over the last 25 years.  

 
Figure 1: Map of Big Bay Boom launch barges in relationship to nearby California least tern (CLTE) 
nesting colonies. Colony locations are generalized as large polygons provided from CDFW’s public-facing 
BIOS website. Figure provided by Laura VanVranken, CDFW 

Potential Impacts to Wildlife 
I investigated potential impacts to least terns by reviewing available least tern 
monitoring data and reports. The discrete monitoring data included seven occurrences 
during which a biologist was on site observing least tern behavioral responses during 
fireworks shows on July 4th at Lindbergh Field from 2016-2024 in addition to the 

 
1 Sandy Vissman, USFWS biologist, pers. comm. 
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statewide least tern report from 2012.2,3 Discrete behavioral monitoring describes the 
immediate behavioral responses of least terns to fireworks shows, such as leaving their 
nests or chicks, that may result in nesting abandonment, loss, or predation. The 
California Department of Fish and Wildlife (CDFW) provided annual productivity data 
over the last 30 nesting seasons for least terns nesting at Lindbergh Field and Naval Air 
Station - North Island, the least tern colonies most proximal to the proposed show. 
These data presumably would demonstrate whether breeding metrics were significantly 
different in 2020, when Big Bay Boom was cancelled due to the COVID-19 pandemic. I 
also consulted with biologists at the USFWS and CDFW regarding their understanding 
and data interpretation of fireworks show impacts on least terns.  
Lastly, to understand potential observed impacts to other species in the area, I 
contacted International Bird Rescue and Project Wildlife, two groups that rescue injured 
coastal birds and wildlife, respectively. Neither group could provide data related to the 
impact of fireworks on wildlife. However, their perspectives on the impacts of fireworks 
to avian species are included where noted in this memorandum.  
 
Discrete behavioral reports 
The discrete behavioral reports discuss observed least tern behavior at the colony prior 
to, during, and after the July 4th fireworks displays. Before the Big Bay Boom fireworks 
show, least terns still brooding on the nest appeared to shift due to noise from other 
fireworks from farther distances, but other behaviors appeared to be normal for a typical 
night of monitoring (e.g., sitting and sleeping individuals, adults landing to feed chicks 
and fledglings). During the Big Bay Boom fireworks, least terns exhibited multiple 
reactive behaviors from standing and running about the colony, vocalizing alarm calls, 
making short flights along the colony grounds from fledglings, with higher flights from 
adults including flushing away from the colony, and chicks attempting to hide under 
panicked adults that remained on the ground. Least terns appeared to return to the 
colony within 30 minutes after the end of the show, and normal behaviors returned (e.g., 
adults brooding chicks). The monitoring reports also describe reactions to other 
disturbances that occurred before and after the shows, especially the presence of 
various predators including peregrine falcons, kestrels, crows, and gulls, but notably 
these disturbances did not occur during the shows.  
While the behavioral reports did not have direct evidence of nest abandonment or loss 
due to this event, the single exception is the malfunctioning of Big Bay Boom on July 4th, 
2012 that resulted in a single large explosion of all fireworks at one time. The report 
from that season estimated 7-20 abandoned nests following the event malfunction.3 
This abandonment event more closely resembles the impacts of fireworks available in 
the scientific literature, where birds within five kilometers of fireworks take flight and may 

 
2 Patton, R., discrete behavioral monitoring of California least terns at San Diego International Airport. 
Emails sent following July 4th events in 2016, 2017, 2018, 2021, 2022, 2023, and 2024. 
3 Frost, N. 2013. California least tern breeding survey, 2012 season. California Department of Fish and 
Wildlife, Wildlife Branch, Nongame Wildlife Program Report, 2013-01, Sacramento, CA. 
 



C. Clatterbuck memo re: Big Bay Boom Fireworks Wildlife Impact Analysis January 23, 2025 

5 
 

not return to their original roost until days later.4,5 More serious firework impacts include 
disorientation, collisions with other birds, and death.6,7 
There are a number of potential explanations why a typical Big Bay Boom event does 
not elicit these reactions at the Lindbergh Field colony. First, by July 4th least terns are 
several weeks into their breeding season, whereas most of the scientific literature 
examines firework-related impacts during the non-breeding season (e.g., New Year’s 
Eve fireworks events in the Northern hemisphere). Breeding birds, especially those with 
chicks and fledglings, are less likely to abandon the nest unless there is high incentive 
to do so. Non-breeding birds do not have a nest to attend to and therefore have fewer 
costs associated with departing a roosting area due to disturbance. The colony location 
inside an already noisy development may make the least terns nesting there more 
habituated to noise-related impacts. As previously discussed, there is a one mile buffer 
between the firework launch barges and the Lindbergh Field site, which may attenuate 
some noise impacts. Further, this particular colony has had fewer than 40 least tern 
nests per year in each of the last 10 years. A large colony hosting hundreds to 
thousands of seabirds, such as the mixed seabird colony at nearby West Ski Island in 
Mission Bay in 2024, is more likely to have panicked birds collide with each other and 
cause nest abandonment and loss during an acute disturbance.8 Finally, observations 
during the event by definition must occur at night.  Highly experienced personnel 
confirm it is difficult to know and confirm the actions, reactions, and fate of every adult, 
fledgling, chick, and egg by observing at an appropriate distance from the colony at 
night, even with the help of night vision technology. Further, it is difficult to assign nest 
abandonment or failure to a discrete cause unless the monitor is there to observe it. 
This suggests that additional in-person monitoring during firework events is unlikely to 
yield different results.  
As the discrete behavioral data does not indicate loss of least terns due to fireworks, it 
is unlikely, but possible, that this disturbance may have detectable indirect effects on 
least tern productivity. For example, the 2023 monitoring report notes a lack of 
consistent feeding of two chicks in the days prior to the event and the subsequent loss 
of both chicks on July 7th and 16th. The monitor notes, “Although fireworks were not the 
direct cause of death, the stress and exertion resulting from reacting to the fireworks 
likely contributed to the deteriorating health of these undernourished individuals.” If the 
indirect impacts of fireworks are detectable in the available productivity data, we might 

 
4 Hoekstra, B., et al. 2024. Fireworks disturbance across bird communities. 
https://doi.org/10.1002/fee.2694. 
5 Wayman, J.P., et al. 2023. L-band radar quantifies major disturbance of birds by fireworks in an urban 
area. https://doi.org/10.1038/s41598-023-39223-1. 
6 Bateman, P.W., et al. 2023. Not just a flash in the pan: short and long term impacts of fireworks on the 
environment. https://doi.org/10.1071/PC22040. 
7 Stickroth, H. 2019. Effects of Fireworks on Birds – A Critical Overview. 
https://www.researchgate.net/publication/337033058. 
8 Handa, L., San Diego Audubon Society, July 11 2024. Email subject: Due to the 16,000+ nesting 
seabirds in Mission Bay, the San Diego Audubon Society Requests the California Coastal Commission to 
immediately revoke the Coastal Development Permit allowing SeaWorld fireworks. 
 
 

https://doi.org/10.1002/fee.2694
https://doi.org/10.1038/s41598-023-39223-1
https://doi.org/10.1071/PC22040
https://www.researchgate.net/publication/337033058
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expect more least tern fledglings or more fledglings per breeding pair in 2020, a year 
when Big Bay Boom did not occur.  
 
Least tern productivity analysis 
The least tern nesting data at both Lindbergh Field and the North Island colonies do not 
indicate a substantial change in the number of fledglings or the breeding pair ratio in 
2020 compared to the surrounding years (Figure 2 & 3). Both Lindbergh Field and North 
Island breeding pair numbers have declined over several years, a trend that is true for 
the majority of least tern colonies statewide. While the breeding pair ratio at Lindbergh 
Field increased in the last decade, this is likely attributable to increasingly smaller, but 
successful, numbers of breeding pairs at the site. Note that the number of fledglings and 
breeding pairs at Lindbergh Field has also decreased over time. Statewide, California 
least terns are producing approximately one fledgling per five nesting pairs or a 
breeding pair ratio of 0.2. The species’ federal delisting criteria requires a 5-year mean 
of 1.0 breeding pair ratio at a minimum of 20 colonies, each with a minimum of 20 
breeding pairs.9  

 
Figure 2: Productivity data for California least terns nesting at Lindbergh Field. The y-axis for maximum 
breeding pairs (dark squares) and minimum fledglings (green triangles) is on the left. The y-axis for the 
Lindbergh field breeding pair ratio (fine blue dash) and statewide breeding pair ratio (bold blue dash) is on 

 
9 U.S. Fish and Wildlife Service. 1985. Recovery plan for the California Least Tern, Sterna antillarum 
brownii. U.S. Fish and Wildlife Service, Portland, Oregon.  
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the right. Red arrows highlight 2020, when Big Bay Boom was cancelled. Figure provided by Laura 
VanVranken, CDFW 

 
Figure 3: Productivity data for California least terns nesting at Naval Air Station – North Island (NAS-NI). 
The y-axis for maximum breeding pairs (dark squares) and minimum fledglings (green triangles) is on the 
left. The y-axis for the NAS-NI breeding pair ratio (fine blue dash) and statewide breeding pair ratio (bold 
blue dash) is on the right. Red arrows highlight 2020, when Big Bay Boom was cancelled. Figure provided 
by Laura VanVranken, CDFW 

 

The available productivity data on California least terns, while long-term, detailed, and 
the best available science, is not designed to pinpoint the impacts of any specific 
disturbance at a nesting colony. If a single fireworks show is having a long-term impact 
on survival or reproduction of least terns nesting at Lindbergh Field or North Island, it is 
not detectable with the available data. However, the lack of detection does not suggest 
that fireworks do not impact least terns or nearby birds more generally. Detecting the 
signal of one night of fireworks in productivity data that integrates all potential impacts to 
the colony, including food availability, predation, urbanization and habitat loss, and 
climate change, was unlikely to begin with unless that signal was sufficiently strong. 
Fireworks shows that occur under other circumstances, e.g., more frequently and closer 
to larger or more sensitive seabird colonies, may have a more detectable impact. 
Therefore, even if a less environmentally damaging alternative to fireworks during Big 
Bay Boom is employed, it is not clear whether least terns will reap any detectable 
ecological benefits beyond a lack of panic and flushing described in the behavioral 
reports. However, as California least terns continue to decline in nesting population size 
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statewide, wildlife managers find it increasingly important to employ all available 
management strategies to protect the persistence of this species. 
 

Summary 
Fireworks from Big Bay Boom disturb least terns nesting at Lindbergh Field 
during and for approximately 30 minutes following a typical show, but nest 
abandonment or tern loss cannot be demonstrably linked to this event as 
planned. Additional in-person monitoring will likely not contribute meaningful data to 
better understand the potential impacts of Big Bay Boom on nearby least tern colonies. 
One area that remains in question is the level of noise that least terns at this colony are 
exposed to when Big Bay Boom occurs. Wildlife experts at USFWS and International 
Bird Rescue think that least terns primarily respond to the noise and vibrations 
associated with firework displays. Recording noise levels at least tern colonies during 
Big Bay Boom may help better understand hearing impacts to individual terns and how 
that may temporarily impact breeding and foraging behavior. While the data required to 
fully understand how a temporary sound disturbance scales up to impact a wildlife 
population is not available for any species and would take years to collect and assess,10 
focused noise monitoring can better parameterize noise produced by the current show 
in context with ambient noise levels, and help provide future recommendations for 
firework displays with reduced impacts.  

 
10 Erbe, C., et al. 2022. The effects of noise on animals. In: Erbe, C., Thomas, J.A. eds. Exploring animal 
behavior through sound: Volume 1. Springer, Cham. https://doi.org/10.1007/978-3-030-97540-1_13. 
 

https://doi.org/10.1007/978-3-030-97540-1_13
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