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            2002 Disneyland Sampling Points Locations

	EXECUTIVE SUMMARY
	

	Purpose
	The purpose of this White Paper is to present air quality and compliance related information and issues associated with fireworks displays and fireworks regulations in the South Coast Air Basin.

	Background
	On January 11, 2002, the AQMD Governing Board received public comment from Mr. William Fitzgerald, Board Member, representing Anaheim Home Owners Maintaining Their Environment (HOME), who expressed concerns about possible adverse air quality and health impacts resulting from exposure to emissions from fireworks displays.  Mr. Fitzgerald identified the public entertainment programs routinely conducted at Disneyland Resorts as the source of smoke and odors that were impacting his community.  In response to Mr. Fitzgerald concerns, AQMD evaluated Disneyland Resort’s complaint history and current operations, AB2588 Health Risk Assessments, and conducted an air sampling program in March and June 2002.  In August 2003 the AQMD Governing Board again received public comment from Mr. Fitzgerald regarding concerns with emissions from fireworks display at Disneyland Resorts in Anaheim.  In response to these concerns the AQMD Governing Board directed staff to present an overview of fireworks activities at Disneyland to the Stationary Source Committee.  As directed by the Board in August 2003 a summary of AQMD staffs analysis was presented to the Stationary Source Committee in January 2004.  The Stationary Source Committee members then directed AQMD staff to conduct further research into the status of fireworks displays and fireworks regulation in the South Coast Air Basin and report that information to the full Governing Board.  On June 25, 2004, a follow-up and a more detailed analysis of fireworks displays and air quality issues was presented to the Stationary Source Committee.

	Introduction and Regulatory Review
	Historically, AQMD and predecessor local county air pollution control agencies have exempted from written permitting requirements pyrotechnic equipment, special effects, and fireworks paraphernalia.  AQMD Rule 219 - Exemptions From Written Permit Requirements, specifically exempts pyrotechnic equipment from written permit requirements.  AQMD prohibitory Rule 444 - Open Burning, also provides exemption from rule provisions for various fire works and pyrotechnics activities.  However, AQMD Rules 401 - Visible Emissions, and 402 – Nuisance, do not provide exemption for emissions from fireworks displays or pyrotechnics used in the creation of special effects at theme parks.  

	Review of Fireworks Displays at Disneyland Resorts and Other Southern California Theme Parks and Events
	Disneyland Resorts in Anaheim, has used both aerial and ground level fireworks displays and pyrotechnics special effects as part of various public entertainment programs since 1956.  AQMD has received seventy-three (73) public complaints alleging smoke and fallout from 1991 to present.  AQMD staff has investigated these complaints but were unable to substantiate the occurrence of any air quality violations. 

Additionally, AQMD conducted an air sampling project downwind of Disneyland Resorts’ fire works displays in March and June 2002.  

AQMD staff has evaluated the fireworks display activities of four other Southern California entertainment theme parks and two baseball parks.  When compared to Disneyland Resorts, these facilities conduct fewer fireworks displays and therefore use less pyrotechnics materials in their shows.  Additionally, AQMD’s review of internal records for these other locations show no public complaints have been received as a result of fireworks displays at these other locations.

	Review of Available Health Information 
	AQMD staff reviewed Disneyland Resorts’ AB2588 Health Risk Assessments of which the first was submitted in 1991 and subsequently updated in 1998 and 2000.  The last two updates included emissions from all fireworks related activities conducted at the facility.  The updated assessments showed that the facility Cancer Risks and Non-Cancer Hazard Index values were well below any notification requirements of AB2588 or action levels of Rule 1402 - Control of Toxic Air Contaminants from Existing Sources.   

Additionally, AQMD Laboratory results and subsequent Health Review of the AQMD’s March and June 2002 air sampling project conducted downwind of Disneyland Resort’s fireworks displays showed no exceedances of the States’ Reference Exposure Levels (RELs).  

	Current and Future Changes to Disneyland Resorts Fireworks and Pyrotechnics Displays
	Since 2002, Disneyland Resorts has actively researched the use and availability of low-smoke and ultra low-smoke explosives and new air launching technology for aerial fireworks displays with the goal of eliminating the use of black powder materials.  On May 11, 2004, Disneyland Resorts implemented a 100% compressed air launch system to loft firework shells into the air without the use of black powder.  Additionally, Disneyland Resorts continues to research and develop low-smoke and ultra low-smoke explosive materials which will further reduce ground-level emissions.  Implementation of low-smoke technology at Disneyland Resorts is projected for May 2005.  Ultra low-smoke technology is projected for use within the next three years.
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hapter 1:
Introduction And Regulatory Review

Today’s traditional fireworks shows include two categories of activities, ground level displays and aerial displays.  Ground level events are arranged and fired in an array of configurations and durations of time and are dependent on the type of visual effect to be achieved.  Ground level fireworks displays consist primarily of effects charges which contain a number of colorant substances including the metals aluminum, antimony, barium, copper and lead.  For aerial fireworks demonstrations, the shell is fired and launched through the use of a mortar tube.  Aerial shell launches consist of three components; lift, burst, and effects charges.  The lift and burst charges are comprised of black powder.  The lift charge propels the aerial shell from 30 to 800 feet into the air and the burst charge separates and distributes the effects charges into various patterns for their final detonation.  

The AQMD, and predecessor local county air pollution control agencies in the South Coast Air Basin historically have not required permits for equipment associated with fireworks displays at theme park activities or annual celebrations.  Located within the South Coast Air Basin are four major entertainment theme parks and two major league baseball stadiums that use fireworks displays during regular activities and special events.  Additionally, fireworks displays and pyrotechnics special effects are periodically used in other venues such as movie-film industries, business grand openings, public and private school homecoming & graduation events, various sporting events and local fairs.  The most significant and widespread use of fireworks displays for celebrations in the basin are for annual Fourth of July and New Year’s Eve public and private events.

AQMD’s Rule 219 - Equipment Not Requiring a Written Permit Pursuant to Regulation II, exempts certain low emission activities and equipment from the District’s permitting requirements, including fireworks displays. Likewise, Rule 444 - Open Burning, regulates open burning activities through various smoke management and minimization practices, and includes exemptions for fireworks displays and pyrotechnics used for special effects at theme parks.  In contrast, AQMD prohibitory Rules 401 - Visible Emissions and 402 – Nuisance, do not exempt fireworks displays from air quality regulatory control.   

Since 1991, the AQMD has received periodic complaints concerning smoke and odor emissions and particulate fallout from nearby residents living in proximity to the Disneyland Resorts theme park located in Anaheim.  Some of these residents have expressed concern regarding possible health impacts resulting from exposure to smoke and airborne fall out from the detonation of shells used in Disneyland Resorts’ aerial and ground level fireworks displays.  In response to the concern of possible health impacts from fireworks displays, the AQMD required this theme park to update their AB2588 Risk Assessment to include these emissions.  AQMD staff’s review of the update AB2588 Risk Assessment data showed only a slight change in risk values but no significant increase in risk to the affected community.

1.
Review of Regulatory History 

Two AQMD regulations govern fireworks display activities in the South Coast Air Basin; Regulation II - Permits and Regulation IV - Prohibitions.  Regulation II, Rules 201, 203, and 219, specify the fundamental permitting requirements for any equipment that may either emit or control air contaminants.  Rule 201 – Permit to Construct, requires that any operator must first apply to the AQMD for authorization to construct equipment that emits or controls air contaminants.  Rule 203 – Permit to Operate, requires that a person shall not operate or use any equipment without first obtaining a written Permit to Operate from the Executive Officer and follow all required conditions of operation.  Rule 219 – Equipment Not Requiring a Written Permit Pursuant to Regulation II, allows de minimis emission sources exempt status from AQMD permitting requirements.  Rule 219 specifically exempts pyrotechnic equipment, special effects or fireworks paraphernalia equipment used for entertainment purposes.  Also, a review of AQMD records and internal discussions with permitting and compliance staff confirms that fireworks displays have historically been classified in the permit-exempt status since the early establishment of local county air pollution control agencies.
Pursuant to Regulation IV - Prohibitions, Rule 401 - Visible Emissions, Rule 402 - Nuisance, and Rule 444 - Open Burning, governs and limits emissions from any permitted or non permitted source.  Rule 401 establishes prohibitory limits on the amount of visible emissions (opacity) and the aggregate duration of that emission (i.e. 3 minutes in any one hour).  Rule 402 prohibits a person from discharging any air contaminant in any such quantity that causes a nuisance to a considerable number of people or endangers the health and safety of a person or the public or causes injury or damage to a business.  These two rules do not contain specific exemptions for fireworks displays.  Although fireworks displays do emit periodic visible emissions and odors, to date, these rules have not been applied to any such daily activities at entertainment theme parks or, periodic public events or annual celebrations using fireworks displays.  Rule 444 - Open Burning, regulates and ensures open burning is conducted in a manner that minimizes emissions and smoke and is managed consistent with state and federal law.  The later rule includes several exemptions for fireworks displays. 

1.1 
Rule 219; EXEMPTIONS FROM WRITTTEN PERMIT REQUIREMENTS
AQMD Rule 219 identifies various equipments, processes, or operations that may emit small amounts of air contaminants and are therefore exempt from permitting requirements.  Rule 219 (p)(13) provisions, specifies the following: Pyrotechnic equipment, special effects or fireworks paraphernalia equipment used for entertainment purposes, provided such equipment is exempt pursuant to subdivision (b).  Subdivision (b), Combustion and Heat Transfer Equipment, specifies exemptions for small internal combustion engines less than 50 brake horsepower and small boilers and process heaters with a maximum heat input rating of 2,000,000 BTU per hour.  Historically, traditional pyrotechnic activities do not use combustion or heat transfer equipment.  In traditional pyrotechnics, aerial fireworks are launched through the use of a non-motorized mortar tube propelled by the ignition of black powder.  No actual equipment is utilized in the deployment of aerial or ground level fireworks.

1.2 
Rule 401; Visible Emissions & California H & S Code 41701

AQMD Rule 401 - Visible Emissions, and State Health and Safety Code 41701, prohibit a person from discharging into the atmosphere visible emissions from any single source whatsoever any air contaminant for a period or periods aggregating more than three minutes in any one hour which is as dark or darker in shade as that designated No. 1 on the Ringelmann Chart, or such opacity as to obscure an observer's view to a degree equal to or greater than does smoke of 20 percent opacity.  There is no exemption for fireworks displays or emissions associated with such displays contained in Rule 401.  However, aerial fireworks displays, which may include intermittent bursts of smoke from multiple exploding pyrotechnic materials, are sources that are difficult to properly apply the appropriate visible emissions evaluation methodology to.  Environmental Protection Agency (EPA) Method Nine, which is the standard visible emissions evaluation method, is specific to a single stack emission source.  Conversely, ground level fireworks displays confined to a small area (i.e. 5 to 15 foot diameter area) may lend themselves more closely to the single stack source criteria necessary to apply EPA Method Nine evaluation methodologies.  While AQMD field inspection staff have periodically observed visible emissions generated from fireworks displays, they have been unsuccessful in applying reliable evaluation procedures due to the height and duration of the emission, their distance and angle from the plume and the evening hours when the fireworks displays occur.  As such, no violation of AQMD Rule 401 has been established to date. 

1.3 
Rule 402; Nuisance & California H&S Code 41700-Nuisance

AQMD Rule 402 – Nuisance, and State Health and Safety Code 41700, No Person Shall Discharge Pollutants, prohibit any person from discharging from any source whatsoever such quantities of air contaminants or other material which cause injury, detriment, nuisance, or annoyance to any considerable number of persons or to the public, or which endanger the comfort, repose, health or safety of any such persons or the public, or which cause, or have a natural tendency to cause, injury or damage to business or property.  The only exemption contained in Rule 401/H&S Code 41700 is for odors emanating from agricultural operations necessary for the growing of crops or the raising of fowl or animals.

For field applicability purposes in the investigation and confirmation of a public nuisance situation, AQMD staff are trained and instructed to issue a nuisance violation only when they have thoroughly investigated a complaint and have confirmed and documented all of the following criteria:

1. Identified the source of the air contaminant, eliminating all other possible sources.  

2. Confirmed with 6 to 10 complainants from different households (considerable number threshold requirement) the presence of the specific air contaminant that was causing the nuisance situation. 

3. Acquired and witnessed each complainant’s completion of a written complaint form. 

In cases where one complainant shows proof of property damage or an incurred health impact from an air contaminant (fire department evacuation or hospitalization or a written medical doctor’s statement), the AQMD may issue a Notice of Violation based on the single complaint as long as criteria 1 & 3 above are fulfilled.   

The AQMD has received and investigated individual resident complaints regarding smoke, odors, and particulate fallout from fireworks displays conducted at Disneyland Resorts.  To date, investigating AQMD inspectors have not received or confirmed sufficient complaints relating to a specific event date and time to meet the considerable number threshold required by the nuisance policy.

1.4 
Rule 444; Open Burning

AQMD Rule 444 – Open Burning, requirements ensure that open burning that is conducted within the South Coast Air Basin occurs in a manner that minimizes emissions and smoke and is managed consistent with state and federal law.  Rules 444 requires that AQMD review and approve, and through local fire agencies permit various burn activities including the types of burning allowed and the atmospheric conditions under which the burn activity may occur.  Included in Rule 444 are five exemption provisions, four of which involve fire prevention activities conducted by local fire agencies.  The fifth exemption provision, Rule 444 (f) (5) (E) and (G), includes the following exemption language: fireworks displays; or pyrotechnics used for creation of special effects at theme parks; or the use of pyrotechnics, detonation of explosives, fire effects for creation of special effects during theatrical productions, filming of motion pictures, videotaping of television productions or other commercial filming or video production activities.  Fire effects shall be no more than 30 minutes in duration and the fuel shall be exclusively pipeline quality natural gas, liquefied petroleum gas, map gas, or a petroleum liquid having an API gravity of at least 30.  

Recent discussions with the Los Angeles County fire department staff members confirm that fire prevention departments require permits for any proposed fireworks displays.
1.5 
Survey of Other Local California Air Districts

District staff contacted five local air districts in California to determine if they regulated fireworks displays or pyrotechnic activities.  All responded that these activities were not regulated through any specific rules or permitting process nor did they have exemption references to fireworks displays.  Additionally, districts were asked about theme parks located within their jurisdiction and if they received any significant air quality related complaints.  Although they generally responded no, the amount of pyrotechnic material proximity to residences may be a significant factor in the number and types of complaints.  Of the districts surveyed, only the Bay Area Air Quality Management District (BAAQMD) includes a rule reference to a potential fire works source which is under their Regulation V “Open Burning.”  Their Rule 5-409 “Filmmaking and Public Exhibition Burn Petitions” requires sources to submit a petition to review burning events and the particular details including: date, location, type and quantity of materials, fuels, and duration.  The following Table 1 summarizes the various district responses.
Table 1 - Survey of Other Local California Air Districts
	Air District
	Regulate: 
Yes/No
	Large Parks: 
Yes/No
	Complaints

	BAY AREA
	No
	Yes 
	None

	(BAAQMD)
	
	(Baseball)
	

	SAN DIEGO COUNTY
	No
	Yes 
	None

	(SDCAPCD)
	
	(Sea World & Lego Land)
	

	SAN JOAQUIN VALLEY
	No
	No 
	A few

	(SJVAPCD)
	
	(City Sponsored events)
	

	SACRAMENTO METRO
	No
	Yes 
	None

	(SMAQMD)
	
	(Baseball)
	

	MONTEREY BAY
	No
	No 
	None

	(MBUAPCD)
	
	(Local Events)
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hapter 2:
Review of Fireworks Displays at Disneyland



Resorts and Other Southern California Theme 


Parks and Events 

Disneyland Resorts in Anaheim, has included both aerial and ground level fireworks displays as part of their nighttime shows since 1956.  Since 1991, the AQMD has received seventy-three (73) air quality related complaints regarding the Resort’s fireworks displays.  The nature of the complaints has included fugitive smoke, odors, fall out and concerns regarding potential health effects from the emissions from the fireworks displays.  Over the last few years, public complaints relating to fireworks displays have been the subject of various local newspaper articles in the Orange County Weekly and Register and the Los Angeles Times.  On December 4, 2001, Mr. William Fitzgerald, Board Member representing The Anaheim Home Owners Maintaining Their Environment (HOME), raised community concern at an Anaheim City Council Meeting.

On January 11, 2002, Mr. William Fitzgerald brought his concerns to the attention of AQMD’s Governing Board at its monthly meeting.   He commented that:

· Disneyland Resort’s recent increase in the frequency and intensity of fireworks displays and pyrotechnic emissions have resulted in the release of toxic air contaminants.

· Disneyland’s pyrotechnic activities should be under AQMD permit

· The nearby community believes they are being adversely affected by the emissions from the various firework and pyrotechnic display occurring in the theme park.

On February 13, 2002, Barry Wallerstein, D.Env., Executive Officer, AQMD, responded to Mr. Fitzgerald in a follow-up letter addressing the concerns raised by HOME.  Dr. Wallerstein informed Mr. Fitzgerald that AQMD would conduct a sampling program in the nearby community and evaluate those results.  

2. Review of Regulatory History at Disneyland 

The Disneyland Resort facility is bordered on the North by Ball Road, on West by Walnut Street, on the South by Katella Avenue, and on the East by Harbor Blvd.  In addition to the main Disneyland Resort location, Disney’s California Adventure, Disneyland Hotel, and three large parking lots are included within these boundries.  

Disneyland Resort is an entertainment theme park and by AQMD definition it is considered a Large Source.  It is regulated under RECLAIM and Title V requirements and the AQMD’s Regulation XI Source Specific Standards.  The majority of air contaminant emitting equipment at this facility includes boilers, emergency electrical generators, charbroilers for food preparation, and maintenance and fueling equipment.  A review of AQMD inspection records shows this facility has been inspected annually and has a history of compliance with AQMD Rules and Regulations.  As previously noted, fireworks displays are exempt from AQMD’s written permiting requirements, however, fireworks displays have been the source of neighboring community complaints and concern for many years.

The fireworks displays have been gradually expanded and updated since 1956.  Currently, there are two major firework shows.  “Believe There’s Magic in the Sky” is located furthest North on Disneyland Resort’s property near Ball Road and includes both ground level and aerial fireworks displays.  The height range of aerial pyrotechnic detonation is between 30 and 800 feet above ground level.  “Fantasmic” is centrally located within the park boundaries and consists of ground level fireworks displays only.  Both fireworks shows are conducted nightly in June, July, and August, as well as during the winter holiday season, and typically Friday and Saturday throughout the rest of the year.  The shows start between 9:00 p.m., 9:30 p.m., and 10:30 p.m.  During the 2002 schedule, Disneyland Resorts included a show called “Luminaria” which was subsequently discontinued.  During 2002, a total of 239 days of fireworks shows were scheduled.

2.1
Disneyland Fireworks Complaint Response and Findings 

A review of the AQMD’s complaint records from 1991 to the present shows there have been 73 complaints received on the 1.800.CUT.SMOG public complaints phone line.  The complaints allege smoke, odors, property damage due to fall out, and concerns of health impacts resulting from emissions from Disneyland Resort’s fireworks displays.  The following Table 2 lists the complaints received by the AQMD on an annual basis over the review period.

Table 2 - Disneyland Resorts Complaint Summary
	Year
	Number  Complaints
	Type

	2004
	1
	Smoke, Ashes, and Odors

	2003
	0
	NA

	2002
	1
	Odors

	2001
	0
	NA

	2000
	3
	Smoke & Odors

	1999 & 98
	0
	NA

	1997
	35
	Smoke & Odors

	1996
	17
	Smoke & Odors

	1995 & 94
	0
	NA

	1993
	1
	Smoke & Odors

	1992
	0
	NA

	1991
	15
	Smoke, Ashes, and Odors


In summary, Disneyland Resorts related complaints to the AQMD have been sporadic over the years where no complaints were received in seven of the thirteen years reviewed.  Further, a review of AQMD records shows no violations of AQMD Rules and Regulations have been established as a result of complaint investigations.  No regulatory action has been taken to date because:

1. Firework display emissions are sporadic and of relatively short duration.

2. No EPA guidance exists for applying visible emissions evaluation standards to smoke generated from firework displays.

3. There have been insufficient numbers of complainants to substantiate a public nuisance.

4. There is no AQMD policy for applying prohibitory Rules 401 and 402 to fireworks and pyrotechnics displays.

In addition to those complaints registered through the AQMD’s complaint line, on at least two occasions, January 2002 and August 2003, a local resident representing a neighboring Anaheim community expressed concern about these emissions during public comment periods at the AQMD’ Governing Board meeting.  

2.2
Disneyland Air Monitoring/Sampling Activities

In response to resident’s concerns regarding potential health impacts resulting from exposure to emissions associated with Disneyland Resort’s fireworks displays, the AQMD conducted two surveillance and sampling activities during the months of March and June, 2002.  AQMD staff deployed sampling equipment each night, made visible emission and odor observations, and then secured and maintained control of the samplers until the next sampling event.
Each night, sampling was initiated at 9:00 p.m. when the fireworks displays began and continued for over two and half hours into the evening to ensure adequate sample collection through the last fireworks show.  Sampling activities were conducted on four (4) consecutive nights placing 3 glass plates and 3 quartz filter/low volume samplers in the expected downwind locations as shown in Figure 1.
Figure 1 – 2002 Disneyland Sampling Points Locations
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Downwind sampling locations and observation points were:

1. Ox Road and Ball Road in the parking lot of the Sheraton Hotel (North of Disneyland Resorts), 

2. The corner of Vermont and Citron, in a residential community (North of Disneyland Resorts), and 

3. The corner of Anaheim Blvd and Midway Drive, mixed use area including an elementary school (East of Disneyland Resorts).

The above locations were selected based on expected wind flow patterns and their proximity to the various complainants’ locations.  During both sampling activities a control glass plate was positioned at a location upwind of Disneyland Resorts.   

During March 2002, Disneyland conducted one fireworks show “Believe, There’s Magic in the Sky,” from 9:00 p.m. to 9:40 p.m.  The duration of the fireworks display portion of the show was only nine minutes however, staff remained on location for approximately two and three quarter hours operating the sampling devices and making observations.  On the last night of the sampling program, the upwind glass plate was reported missing and subsequent analysis of lab results were then considered to be inconclusive.  The deposition on both downwind glass plates was very light and no comparison could be made to the missing control plate. 

During June 2002, Disneyland conducted three fireworks shows, “Believe, There’s Magic in the Sky,” at 9:30 p.m., and “Fantasmic,” at 9:00 p.m. and 10:30 p.m.   Field compliance staff modified the surveillance operation by finding a more secure location for the upwind glass plate and the sampling time was slightly increased by 5 percent.   Additional field staff were added to the team to assist inspectors, monitor wind conditions, and track any visible plume dispersions.   

In summary, the result of the June 2002 sampling activity was much more conclusive with respect to the deposition of fallout on the downwind glass plates compared to the upwind control plate.  

The two downwind plates, located just North of Disneyland on Ox Road and Citron, showed a moderate to heavy deposition of combustion byproducts as compared to the upwind control plate.  Also, the low volume samplers from these two northern sampling points showed higher concentrations of expected pyrotechnic contaminants when compared to the furthest East sampling point at Midway.  The Midway location was out of the downwind pattern during most of the test evenings.  

Additionally, staff consistently observed fireworks smoke plumes reaching heights of 500 feet and lasting from 5 to 30 minutes long.  Smoke and odors were observed and detected several nights leaving Disneyland Resorts properties and briefly migrating onto Ball Road and Harbor Blvd., and into the Vermont and Citron residential areas.  Both of these locations are situated north of the Disneyland Resorts facility. On one night particulate fallout was observed falling from the sky at the Vermont and Citron residential area.  Further, staff followed a plume of smoke in their AQMD vehicle for a mile and a half from the north end of Disneyland Resorts into residential areas South of La Palma Ave.  Smoke and odors were detected at this location as well.

Laboratory Results for March 2002: Glass Plates #22-02, #21-02, and #20-02 showed extremely light deposition.  The major components observed by polarized light microscopy were particles consistent with road dust such as rubber and asphalt, natural fibers such as cellulose, and common crystalline material such as quartz and albite.  There were minor amounts of pollen and trace amounts of oil soot observed.   Further attempts to positively identify other materials by FTIR and XRD were unsuccessful due to the insufficient amount of sample.  Table 3 below summarizes the results of the March Sampling analysis.
Table 3 - District Observations During March 2002 Sampling
	Date
	Location & Sample Plate #
	Sampling Time

(Hours)
	Visible Emissions
	Odor Detection
	Wind Direction

(From)

	3-25-02
	Citron              (#21-02)

Ox Road         (#20-02)

Midway Drive  (#22-02) 
	2.33 *

2.33

2.33
	Yes

Yes

Yes
	No

Yes (Sulfur-like)

No
	SW 

SW

SW

	3-26-02
	Citron             (#21-02)

Ox Road         (#20-02)

Midway Drive  (#22-02)
	2.33

2.33

2.33
	Yes

Yes

Yes
	No

Yes (Sulfur-like)

No
	SW

SW

SW

	3-27-02
	Citron              (#21-02)

Ox Road         (#20-02)

Midway Drive  (#22-02)
	2.33

2.33

2.33
	Yes

Yes

Yes
	No

Yes (Sulfur-like)

No
	SW

SW

SW

	3-28-02
	Citron             (#21-02)

Ox Road        (#20-02)

Midway Drive  (#22-02)
	2.33

2.33

2.33
	Yes

Yes

Yes
	No

Yes (Sulfur-like)

No
	SW

SW

SW


* No low volume samplers this evening, plates only.
An upwind “control plate” was placed about a quarter of a mile in a SW direction from the fireworks launching area, outside of Disneyland property.  However, on Thursday evening, March 28, when inspectors went to recover the plate, it was missing.   

Laboratory Results for June 2002:  Glass plates #36-02 had more deposition than glass plates #59-02 and # 63-02.  Glass plate # 37-02 had more deposition than glass plate #36-02.  Both plates #37-02 and #36-02 showed significantly more particles that appeared to be combustion byproducts.  The XRD spectra of the materials on glass plates # 37-02 and # 36-02 indicated the presence of compounds containing strontium, titanium and other metals typically used in fireworks.  There was an insufficient amount of each specific type of particle to perform identification.  The XRD of spectra of glass plates #59-02 and #63-02 were more consistent with common silicates such as quartz.  Table 4 below summarizes the results of the June sampling analysis.

Table 4 - District Observations During June Sampling
	Date
	Location & Sample Plate #
	Sampling Time (Hours)
	Visible Emissions
	
Odor Detection
	Wind Direction

(From)

	6-18-02
	Citron                (# 37-02)

Ox Road            (# 36-02)

Midway Drive     (# 63-02)
	2.45 

2.35

2.45
	Yes

Yes*

Yes
	Yes(Fireworks Smoke)

Yes(Fireworks/Smoke) 

No
	 Southwest & South 

Southwest & South

Southwest

	6-19-02
	Citron                 (# 37-02)

Ox Road            (# 36-02)

Midway Drive     (# 63-02)
	2.45

2.35

2.45
	Yes*

Yes

Yes
	Yes(Fireworks/Smoke)

No

 Yes (Slight)
	SW, SE,  & South

 Southwest

Southwest

	6-20-02
	Citron                 (# 37-02)

Ox Road            (# 36-02)

Midway Drive     (# 63-02)
	2.45

2.35

2.45
	Yes

Yes

Yes
	Yes(Fireworks/Smoke)

No

Yes (Slight)
	West, SW, East

 Southwest

Southwest

	6-21-02
	Citron                 (# 37-02)

Ox Road            (# 36-02)

Midway Drive     (# 63-02)
	2.45

2.35

2.45
	Yes

Yes

Yes
	Yes ( Moderate)

No

No
	West, South,  &  SW

 Southwest

SW, West,  & N W


* Fireworks fall out detected at this location.
An upwind “control plate,” # 59-02, was placed at Tiffy’s Restaurant, located at the corner of Katella and Disneyland Drive (SW area outside of Disneyland property.)

2.3 
Review of Other Entertainment Park Fireworks Displays

In addition to Disneyland Resorts, there are other large entertainment theme parks operating in the South Coast Air Basin including Six Flags Themes Parks Inc. in Valencia and Universal Studios in Universal City.  These two parks are comparable to Disneyland Resorts in entertainment format and facility size.  A third theme park Knott’s Berry Farm, Buena Park, while comparable in entertainment format, is smaller in overall size when compared to Disneyland Resorts and the two previously mentioned parks.  

All three facilities have similar types of AQMD permitted equipment when compared to Disneyland Resorts including emergency internal combustion engines for electrical backup power, boilers, numerous charbroilers for food preparation, and maintenance and fueling equipment.  When compared to Disneyland Resorts fireworks activities, these three facilities conduct less frequent shows throughout the year and use significantly smaller amounts of pyrotechnic materials to enhance entertainment activities.  However, they do include large fireworks displays for the Fourth of July and occasional commemorative events.

A search of District records for complaints regarding these three facilities from 1991 to present found no fireworks related complaints alleging smoke or odors.  One anonymous alleged complaint of smoke was received against Knott’s Berry Farm regarding activities at a blacksmith shop.  No complaint history was found for Six Flags Theme Parks or Universal Studios.

There are two Major League Baseball stadiums in the South Coast Air Basin that use fireworks displays at their facilities.  The first facility is Dodger Stadium in Los Angeles.  According to Dodger Stadium personnel, they only conduct two to three aerial fireworks shows per year (Fourth of July, and occasional commemorative shows).  The Dodger’s Stadium entertainment format does not include any fireworks or pyrotechnics as part of their regular baseball game activities. 

The second facility is Angel Staduim in Anaheim.  Anaheim Stadium management does integrate low level fireworks displays during home-run events that may occur during an evening game, on Friday nights home games (an 8 minute fireworks display), and in celebration of Fourth of July and selected commemorative events throughout the year.  To date, no air quality complaints have been received regarding fireworks displays at these two baseball stadiums. 

2.4 
Park and Stadium Comparisons of Fireworks Frequency and Material Usages  

During the month of May 2004, AQMD staff surveyed seven entertainment parks to determine their 2003 daily frequency and annual usage of fireworks materials.  The following Table 5 provides a comparison of net explosive weight use at each facility.  Net explosive weight includes all “ground level” and aerial “lift,” “burst,” and “effects” explosive charges.  The table excludes the weight of non-explosive shell casings, wrappings and packing materials.
Table 5 - Fireworks Displays Frequency and Annual Material Usage
	Facility Name
	Aerial
	Ground Level
	Days/Year
	Pounds/ Year

	Disneyland Resort
	Yes
	Yes
	239
	89,706

	Six Flags Magic Mountain
	Yes
	Yes
	224
	5,000

	Universal Studios 
	No
	Yes
	121
	20,000

	Knotts Berry Farm
	Yes
	No
	2
	4,000

	Angel Stadium
	Yes
	Yes
	14
	6,000

	Dodger Stadium
	Yes
	No
	3
	2,500


c

hapter 3: Health Impacts from exposure to fireworks emissions

Since 1989, Disneyland Resorts has been reviewed under State Law as per Assembly Bill AB2588 “Air Toxics Hot Spots And Information and Assessment Act of 1987.”  AB2588 requires large emitters of air contaminants to report their state designated toxic materials to local districts.  Local air districts conduct preliminary risk screening and require potentially significant risk facilities to conduct refined risk assessments.

In 1991, Disneyland Resort completed their first health risk assessment (HRA) pursuant to AB2588, however, it did not include emissions from the pyrotechnics shows.  In 1998, Disneyland completed and submitted to the AQMD an updated HRA.  This HRA evaluated the toxic risk from all equipment at the park and included emissions from all fireworks and pyrotechnic displays.  The toxic risk values for cancer and non-cancer acute and chronic health effects were well below any public notification levels under the AB2588 program or risk reduction action levels required by AQAMD Rule 1402 - Control of Toxic Air Contaminants from Existing Sources.  Additionally, on September 19, 2000, Disneyland Resorts updated the status of their HRA to include emissions relating to a new pyrotechnic show called “Believe, There’s Magic in the Sky.”  The results of this update showed that risk levels for cancer and hazard indexes for non-cancer acute and chronic thresholds continued to remain below the notification requirements of AB2588 and the action level of AQMD Rule 1402.  Table 6 below summarizes the results of these Disney Resorts HRAs.
Table 6 - Summary of Disneyland HRAs
	HRA Year
	Max Cancer in One Million
	Hazard Index Max Chronic  
	Hazard Index Max Acute
	Comments

	1991
	5.0
	0.5
	0.5
	Excluded Pyrotechnic Emissions

	1998
	1.8
	0.075
	0.098
	*Update, included Pyrotechnic Emissions

	2000
	1.82
	.082
	.052
	**Update, included new Pyrotechnic Emissions 


*Emissions from “Fantasmic and Fantasy in the Sky” display.

**Emissions from “Believe, There’s Magic in the Sky”

As noted in the above Table 6, risk numbers may change over time based on a facility’s change in equipment operation, elimination or the addition of certain toxic materials from use and periodic changes and updates to the State’s list of toxic materials and risk values. 

3.
Review of Particulate Exposures from the District’s 2002 Disneyland Air Sampling Project
Samples from the AQMD’s March and June 2002 air sampling project of Disneyland Resort’s fireworks displays were submitted to and analyzed by the AQMD laboratory.  The low volume filter samples were first extracted in nitric acid and then analyzed using Inductively Coupled Plasma Mass Spectrometry (ICPMS).  Typical detection limits for ICPMS are on the order of 0.1 (ng/m3) unless indicated otherwise.  Those elements whose concentrations fell below the instrument detection limit were marked as non-detectable (ND). 

The AQMD’s laboratory provided results in a laboratory report format to Engineering and Compliance staff (Lab #s 02092-03, 04, and 05 for March and #s 217602, 01, and 04 for June).  The results included ambient air concentrations for 37 elements.  The elements for which the State Office of Environmental Health Hazard Assessment (OEHHA) has approved Reference Exposure Levels (RELs) are listed in Table 7 below, columns two through seven.

In addition to the sample results from AQMD’s laboratory, the table below includes the RELs for comparison to the measured levels.  The RELs are levels below which no adverse non-cancer health effects are expected.  The Acute RELs refer to exposures lasting for one hour or a few hours, while the Chronic RELs refer to exposures lasting a year or more.  As shown, the measured levels were below the RELs. 
Table 7 - Air Sampling Toxic Materials Compared to State RELS
	
	March 2002
	June 2002
	Cal EPA RELs

	
	Ox Road
	Midway
	Citron
	Ox Road
	Midway
	Citron
	Acute
	Chronic
	Comments

	Element
	(ng/m3)
	(ng/m3)
	(ng/m3)
	(ng/m3)
	(ng/m3)
	(ng/m3)
	(ng/m3)
	(ng/m3)
	

	Arsenic  (As)
	0.7
	0.3
	1.2
	ND
	ND
	ND
	190
	30
	4 hour avg for Acute

	Beryllium (Be)
	ND
	ND
	5.2
	__
	__
	__
	NA
	7
	

	Cadmium ( Cd)
	8.6
	0.8
	1.2
	3.2
	3.4
	3.6
	NA
	20
	None

	Chromium (Cr)
	16.9
	18.7
	17.1
	9.9
	8.3
	19.6
	NA
	200
	Cr +6

	Copper (Cu)
	291.7
	53.7
	77.5
	30.3
	28
	83.9
	100,000
	NA
	

	Manganese (Mn)
	8.7
	6.2
	6.1
	8.1
	10.6
	9.7
	NA
	200
	

	Nickel (Ni)
	41.3
	25.2
	19.3
	42
	31.5
	49.8
	6,000
	50
	

	Phosphorus (P)
	__
	__
	__
	4,000
	Nd
	1,255.7
	NA
	7,000
	Phosphoric acid

	Lead (Pb)
	19.4
	5.2
	8.5
	10.1
	8.1
	30.7
	NA
	1500
	State AAQS

	Selenium (Se)
	__
	__
	__
	ND
	ND
	ND
	NA
	20,000
	

	Vanadium (V)
	7.4
	5.2
	4.9
	4.9
	0.7
	5.4
	300,000
	NA
	Vanadium pentoxide


ND = Concentrations below detection limit of instrumentation

NA = None available

AAQS = Ambient Air Quality Standard
__  = Not detected

c

hapter 4:
Disneyland Resorts’ ACTIVITIES and Proposed 

Changes to Firework Shows

In August of 2003, AQMD staff met with Disneyland Resorts representatives to discuss the fireworks display activities, community complaints, the AQMD’s 2002 air sampling results, and recent field observations.  

During this meeting Disneyland Resorts representatives informed the AQMD about research efforts and results and subsequent changes they had made to their fireworks displays to reduce visible emissions and odors.  They also discussed their future research strategies and implementation schedule that would continue to further reduce smoke and odors.  

Disneyland Resorts staff informed the AQMD that since 2002 they had performed the following activities:

· Explored smoke control techniques for the ground level shows

· Reduced actual number of low level shells by 19%

· Designed and developed air launch technology for aerial shows

· Researched and were currently testing low-smoke fireworks, scheduled for implementation in May 2005
· Embarked on a research program on “ultra low-smoke” fireworks for park implementation in a few years
In Early 2002, Disneyland Resorts tested “ground level” controls which consisted of localized area fans and misting curtains which proved ineffective.  Subsequently, on July 16, 2002, as an interim measure, they removed 74 shells from the regular 394 shell program, a 19 % reduction, to reduce ground level smoke emissions.  

Throughout 2003 and 2004, Disneyland continued to test and develop air launch technology for aerial fireworks.  The new air launch system eliminates the black powder “lift” charge which is approximately 26 percent of the net explosive weight of the shell.  Most importantly, the lift charge is the main contributor to ground level smoke from aerial displays.  Prior to May 11, 2004, Disneyland used the air launch system for about 2 percent of the aerial fireworks.  Starting, May 11, 2004 Disneyland is now using 100 percent air launch technology which eliminates the lift charge from 316 shells per show.  Additionally, Disneyland’s projected use of net fireworks explosive weight for year 2004 is 60,581 lbs. Compared to their 2003 usage of 89,706 lbs, this projected difference represents a net 33 percent reduction in fireworks materials.
Disneyland is continuing to research and test “low-smoke” pyrotechnics which they are scheduled to implement by May 2005.  Additionally, they have a phase two research project to develop “ultra low-smoke” technology which they project will be fully developed in the next three years.  

Disneyland believes the implemented new air launch technology is greatly reducing ground level smoke and odors.  They believe the second phase of low-smoke and ultra low-smoke technology will be another major breakthrough that will improve air quality and visually improve the quality of the show for thousands of guests.

c

hapter 5:
Future CONSIDERATIONS

AQMD staff concludes that historic current and regulatory requirements clearly exempt fireworks displays from written permit requirements.  However, the AQMD’s prohibitory rules on the subject of fireworks displays are mixed where the Open Burning rule exempts fireworks displays and pyrotechnics yet the Visible Emissions and Nuisance rules do not.  Furthermore, a criterion for accurately evaluating visible emissions readings from aerial fireworks displays is an area that lacks clear guidance and protocol.
AQMD staff has determined that Disneyland Resort’s usage of fireworks material is significantly greater than the six other facilities reviewed.  Disneyland Resort’s past fireworks activities have generated community complaints over several years.  These emissions may pose a potential nuisance effect under certain meteorological conditions on a limited segment of the neighboring community.  However, available AB2588 HRAs and review of the District’s 2002 Disneyland Air Sampling results indicate there is currently no significant Health Risk due to emissions generated from fireworks displays.

Additionally, over the past two years, Disneyland Resort has researched and implemented changes to their fireworks displays for the purpose of reducing smoke and odors.  The proposed strategy of 100 % compressed air launching of aerial fireworks can eliminate significant amounts of ground level smoke and odors which is expected to be fully implemented in June of 2004.  Initial observations indicate this air launch system has significantly reduced the smoke emissions from aerial firework launching.  Ground-level low-smoke fireworks development is still in the research and development phase and is not expected to be complete until May 2005.  These pioneering smoke mitigation efforts are expected to result in significant reduction of smoke emissions impacting the neighboring communities surrounding the park.
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