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SIJRJECT: 	 SPECIAL EVENT PERMIT REQUIREMENT FOR RECYCLING AND 
EVALUATION OF RECYCLING AT CITY VENUES AND EVENTS 

RECOMMENDATlON 

Reco~ninend that City Council direct staff: 
I .  	 For following five special events, Italian Family Days, Tapestry and Talent, Cinco de Mayo, 

San Jos6 Jazz Festival, and Ir~dependerice Day: 
a. 	 I~nple~nentZero Waste programs 
b. 	 Provide cornpostable food service ware and co~npostable collection and processing. 
c. 	 Require food vendor participation in the coinpostable foodware program. 

2. 	 Iinpleinent a program for certifying events that meet specific criteria for "Going Green," 
"Green," or "Zero Waste" events; 

3. 	 Effective January 1,2008, require special events as a condition of their Event Authorization 
to specify that food veridors use # 1 (PET) plastic recyclable or coinpostable beverage 
containers for events with greater than 30,000 attendees; 

4. 	 Iinpleinent a pilot prograin to recycle and co~lipost garbage fiorn City special events and 
venues through specialized off-site processing; 

5. 	 Evaluate ways to improve recycling at the Sari Josk Mineta Internatiorial Airport, San Jos6 
McEnery Convention Center, and other showcase City venues by providing technical 
assistance and services; and 

6. 	 Create exa~riple agreement language and web resources to support event organizers and 
vendors in recycling program impleineritatiori. 

OUTCOME 

Approval of this reco~nmendation will provide sustainable model prograins that improve waste 
reduction at City events and venues. These prograins will support the following City goals: 
Urbari Enviromierital Accords Actions 4 , s  and 6, City's proposed Green Vision Goal #7, arid 
proposed Zero Waste goals, and will make the City a model for best practices in recycling for the 
public. Large venues arid everits generate substantial quantities of solid waste, primarily 
cornpostable materials such as food waste, and recyclable materials such as beverage containers, 
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conugated cardboard, paper, and glass. I~nple~nentation of this reco~ninendation will result in 
significantly increased recycling and coinposting of this waste stream, keeping these resources 
out of City landfills. 

BACKGROUND 

At its June 19, 2007 meeting, Council adopted policy direction which established several 
requirements for any event that has an average of 1,000 attendees or more and which occurs on 
City property, streets, and/or park land. The policy direction requires event organizers to allow 
San Jos6 Conservation Corps (SJCC) access to their event to provide a level of recycling service 
established by the Director of Envirorl~nental Services. As part of Council action, staff was 
directed to evaluate options for improving these recycling progra~ns for the Fall 2007 
Transportation and Environ~nent Co~nlnittee work plan. Staff also conducted assessments at the 
Mineta San Jos6 International Airport, Sari Jose McEnery Convention Ceriter and HP Pavilion to 
identify opportunities at these venues for further waste reduction. 

ANALYSIS 

EVAL,UATION OF RECENT LARGE EVENT RECYCLJNG 

During suinmer 2007, staff assisted with recycling efforts at t h e e  large events: America Festival, 
San Jose Grand Prix, and the Comcast San Josk Jazz Festival. These were the first events where 
Enviroritnental Services Departrnerit (ESD) staff worked in partnership with the SJCC to 
i~nple~nentrecycling prograins at large City events. The table below presents event statistics and 
diversion results. Following the table is a synopsis of the improve~nent opportunities developed 
from these events. 

Statistics and Reszilts 
America Festival Grand Prix Jazz Festival 

7 

Event Dates: July 1 and 4, 2007 July 27-29,2007 August 10- 12,2007 

# of Event Attendees: 45,000 129,000 88,000 

Crew Size: 29 peoplelday 66 peoplelday 58 peoplelday 

Materials Diverted: Cardboard, Cardboard, Cardboard, Bottles, Cans, 
Bottles, Bottles, Mixed Paper, Paper 

Cans Cans Towels, Food, Food 
Soiled Paper, Food 

Sewiceware 

Total Discards: 15.73 Tons 48 Tons 19.52 Tons 

Diversion L,evel: 36% 36% 59% 
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Si~inrnaiyo f  Iinprovenzerzt Opport~~izities 
After evaluatiori of these large event recycling prograins, staff identified several key 
recornlnendations for iinprovirig this service. Those recommendations are suinlnarized below: 

Coininence the planning process six to nine months in advance by preparing an 
event planning doculnent that clearly defines goals and responsibilities and by 
holding periodic meetings with responsible parties; 
Work with event organizers to include language in their vendor agreements 
requiring use of recyclable and/or coinpostable products; 
Perfonn Inore colnprehensive and frequent crew coordination, education, and 
supervision; 
Establish a strong public outreach plan including event posters arid signs, public 
announcements, and EcoStation inonitors and signage; and 
Hold a post-event debriefing meeting with representatives fioin each responsible 
pal-ty to discuss the event's successes and solicit recoinineridations for future 
improvement. 

A report including a description of each event and an evaluation on ways to improve events is 
included as Attachment A - Evaluation of Current City Special Event Recycling. 

ASSESSMENT OF SPECIAL EVENT PERMIT REQUIREMENTS 

City Partizership for Zero Waste &fool-ts at Top Everzts 
Staff recolninends working with the five largest events (based on attendance) for the next two 
years to impleinent Zero Waste programs. These everits currently are: the-Italian Fatnily Days, 
Tapestry and Talent, Cinco de Mayo, Jazz Festival, and Independence Day. A report of the Zero 
Waste pilot prograin conducted at the 2007 Colncast Jazz Festival is included as Attachment B -
2007 San Josk Jazz Festival -Case Study. 

To significantly impact diversion at the top five events, food scraps and food containers need to 
be diverted from the waste stream. It is estimated that these materials account for at least 37% of 
the event materials. Coinpostable food selvice ware is readily available from a number of local 
suppliers. As a result, the diversion of food service ware, which is a significant portion of the 
event discards, needs to occur through use of coinpostable food service ware (not recyclable food 
service ware) and collection and processing of coinpostable items iricluding food and the food 
service ware. 

Staff identified an opportunity to purchase the cornpostable food service ware in bulk at a 
significant discount. This pricing advantage can benefit large events in San Josk as well as other 
venues that may want to participate in pilot programs using these materials. The cost to provide 
colnpostable food ware at the Jazz Festival, the largest of the five recoininended events, was 
$12,000 in 2007. The cost per event is expected to decrease as the City purchases these 
inaterials in bulk and the use of these materials becomes snore widespread. 
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By offering co~npostable foodware to larger special events and venues, during the next two 
years, the City will have the opporturiity to get this prograln established. Staff will evaluate 
increasing requirements for inore wide-spread use of coinpostable food ware, and include this 
inforinatioil in next year's Transportation and Environment Coin~nittee status report. 

City Pronzotiorz of Green Events 
While it is not practical for ESD staff to directly iinpleinent recycling programs at every event in 
San Josk, it would be advantageous if event organizers were acknowledged in som6for1nal way 
for their atteinpts at "greening" their events. As social arld environmental consciousness for 
ccgreening" and Zero Waste becomes more rnainstrearn, the advertising and proniotional benefits 
of being "green" and hosting a "Zero Waste event" are increasing. The City could further 
encourage this by offering event organizers different levels of certification for greening their 
events. Based on their commitment, organizers could use a City-issued logo at their events and 
in pro~notional material. ESD staff would detennine the criteria for green certifying events. 

Required Use ofRecyclahle or Compostable Beverage Containers 
The cui-rent event policy direction has no requirement for the use of recyclable or coinpostable 
beverage containers. City pennit conditions prohibit the use of bottles or cans at events, 
resulting in the generation of approximately 100,000 cups at a typical large event. Recyclable 
beverage containers would be limited to #1 (PET); this type of plastic is most readily recyclable 
due to ~narltet demand. Other plastic cups, even inarlted as recyclable (#2 through #7) used by 
event vendors are not readily marketable by recyclers and are routirlely landfilled. It is important 
that all vendors participate in this type of program. If some vendors are using #2, #6 or #7 
plastics while others are cornpliant with the requirement for #1 plastics, it may be very difficult 
for event staff to distinguish between them without a considerable level of effort. It is estimated 
that the 2007 Co~ncast Jazz Festival alone generated approxi~nately 175,000 #6 plastic beer cups 
which were land filled. Such a requirement would be placed on the event organizer to ensure 
that the vendor agreement language requires use of the recyclable beverage containers by all 
vendors at the events over 30,000 attendees. Both San Francisco and Sonoina County lirnit the 
types of allowable plastics at special events due to these market issues. 

The fiscal iinpact of such a requirement on the vendors is neutral. Based on infonnation 
provided by beverage suppliers, the recyclable #1 plastic cups cost about the same as the #6 
piastic cups currently used at the vast majority of City events. Staff has confinned that it is 
feasible for beverage distributors to provide #I plastic cups within the recoininended timefi-ame 
and the distributors are already taking steps to do so. 

Mixed Waste Recycling Pilot 
ESD staff will work with selected events and venues over the next two years on a pilot program 
for processing mixed waste frorn large events to achieve additional diversion. This processing 
capacity is becoining available locally and presents a significant opportunity for the City to 
improve waste diversion performance by delivering the garbage froin events to a sorting facility 
to remove Inore recyclables from this waste stream. Once sorted, this inixed waste can be 
processed in a co~nposting facility to ensure beneficial use from the organic components. During 
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the pilot progratn, staff can detennine the actual cost per event and evaluate the success of this 
technology. 

ASSESSMENT OF L,ARGE VENUE RECYCLING 

Sun ,Josi Mirzetn Irztei-rzntiorznl Airport 
At tlle Airport's request, ESD has bee11 worltiilg with airport staff over tlle past two years to 
improve their recycling program. ESD had a consultant assess all operational areas of the San 
JosC Mineta International Ailport this past suinmer. This contractor evaluated the Airport's 
existing recycling program and waste management system, including where individual types of 
recyclables and wastes are generated and how they are collected and disposed. The evaluation of 
the Airport is included as Attachment C to this report. I<ey recolnmeildations include the 
following: 

o 	 Improve recycling container set outs to enhance visibility and signage and 
describe acceptable recyclable materials; 
Enhance vendor requirements to use recyclable or compostable beverage and food 
service ware; 
Implement a pilot program for sorting of i.nixed waste to recover recyclables and 
to compost organic-rich portions of the mixed waste stream; 
Iillpleinent a pilot program to conduct on-site co~ngosting using an in-vessel 
system, if practical; and, 

o 	 Provide input into the North Tenninal construction and operations to increase 
recycling capabilities and efficiencies. 

Snn Jose! McErzery Corzverztiorz Center 
The Convention Center has greatly increased their recycling activities over the last few years. In 
May of 2007, the Convention Center requested assistance from ESD to help hrther improve 
their recycling services and recently to assist with iinpleineriting a co~npostable foodware 
prograix. This facility currently separates cardboard, inixed paper, plastics, beverage containers, 
and pallets for recycling. Convention Center staff works with individual vendors that participate 
in events at the Convention Center to make sure that they understand how to use the waste 
management and recycling systems at the Convention Center. However, some of the recyclable 
materials are still discarded by vendors that are not cornplying with the recycling program. The 
Convention Center would be able to achieve a higher diversion rate if a staff member could be 
stationed on the loading dock while shows were being set up or torn down, to explain to the 
vendors what to do with specific materials. 

The Convention Center food preparation areas have reduced the amount of non-recyclable food 
seivice items, and are switching to all reusable (washable), recyclable or compostable service 
ware items. City staff is actively discussing the proposed composting program with the 
Coilvention Center. If the City provides a service to haul these wastes from the food service 
operations to a coinpost facility, the Convention Center will have already made the changes 
necessary to insure that inost of these materials could be coinposted through the new program. 
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HP Pavilion 
The HP Pavilion recycles cardboard through a local cardboard recycler, and beverage containers 
through SJCC. Several years ago, the inanageirient of the HP Pavilion contracted with a hauler 
to collect inixed paper for recycling and made arrangements for organic wastes fro111 the facility 
to be composted. This systein was designed to achieve an overall diversion of over 95%, and 
inade the HP Pavilion a national inodel that was given an award by the US EPA. 

Significant changes have recently taken place in the local waste management industry. As such, 
Staff is confirming that coinpostable inateiials are still being processed, and that this high level 
of recycling is still occul-ring. The City is required by State Law (AB 21 76) to annually report to 
the Califoniia Integrated Waste Marlageinent Board for the top 10% of venues in its jurisdiction, 
the types and amounts of materials disposed and diverted at these locations, as well as a 
description of the recycling prograins that the large venues utilize. If this level of waste 
diversion is not occui-ring at the HP Pavilion, then the City can work with the HP Pavilion to 
insure that their coritractor is processing their wastes to inaxiinize diversion opportunities. 
Additionally, the HP Pavilion and the City could assess the feasibility of using compostable food 
service ware lilte other major Bay Area stadiums such as the Oaltland Coliseuin. 

EVALUATION AND FOLLOW-UP 

Staff will return to the Transpoi-tation and Erlvironment Comtnittee in late 2008 to provide a 
follow-up evaluation of these pilot initiatives. 

PUBLIC OUTREACW/INTEREST 

This ineinoraiiduni will be posted 011 the City's website for the Transpoitation and Environment 
Co~ninitteeAgenda of Noveinber 5, 2007, and the Council Agenda of Noveinber 19, 2007. The 
revised guidelines will be ernailed to the event organizers by the end of Noveinber. ESD will 
incorporate this infonnation on their website as well as in the development of vendor infonnation 
for events. 

The criteria below do not apply to this memo. 

a 	Criterion 1: Requires Council action on the use of public funds equal to $1 inillion or 
greater. 

0 Criterion 2: Adoption of a new or revised policy that may have irnplicatior~s for public 
health, safety, quality of life, or financial/econoinic vitality of the City. 

Criterion 3: Consideration of proposed changes to service delivery, programs, staffing 
that may have impacts to coinmunity sei-vices and have been identified by staff, Council or 
a Community group that requires special outreach. 
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COORDINATION 

This memorandum has been coordinated with the Ailport; Parks, Recreation, and Neighborhood 
Services; Planning, Building and Code Enforcement; Office of Cultural Affairs; Office of the 
City Attorney; and City Manager's Budget Office. 

COST IMPLICATIONS 

Staff estimates a cost of approxiinately $150,000 in staff time, contractor arid supply costs to 
provide recycling and coinposting pilot programs outlined in this report. These funds will come 
fi-om Environinental Services existing event and public area recycling budget and include some 
grant funds from the State of California. Staff is also pursuing additional grant resources to 
implement these pilot initiatives. 

Appn Naine Total Appn A ~ n tFor 2007-08 Last Budget 
Contract Proposed Action 

Operating (Date, Ord 
Budget No .) 
(Page) 

Non-Personall 
Eauiument 

CEQA 

Exempt: File PP07-097. 

Mirector, Environmental Services 

Attachments: 
A. Evaluation of Current City Special Event Recycling 
B. 2007 San Josk Jazz Festival -Case Study 
C. Assess~nerit of L,arge Venue Recycling- Sari Josk Mineta International Airport 

For questions, please contact Jo Zieritek, Deputy Director, Environmental Services Department, 
(408) 535-8557. 



Attachment A 

EVALiUATION OF CIJRRENT CITY SPECIAL EVENT RECYCLING 


DESCRIPTION OF EVENTS 
In addition to the evaluation of the 2007 San Josk Jazz Festival (Attachment B), staff evaluated 
the following additional everits in 2007. 

Anzericn Festival 
The Amei-ica Festival was held on July 1 and July 4,2007, at Discovery Meadow Park and 
attracted approxiinately 45,000 attendees. ESD staff worlted with SJCC to provide cardboard, 
bottle, and can recycling for event attendees and vendors. This event represents the beginning of 
the learning process for ESD staff and SJCC in their cooperative efforts towards large event 
recycling programs. During the first day of the event, the ESD and SJCC teal11 identified several 
challenges including lack of outreach, scavenging, high contamination rates, co~nliiunication 
barriers, and inadequate recycling containers. As the team regrouped for the second day of the 
event they were able to improve the number of available recycling containers, improve 
colninuriication atnongst the team, and reduce containination rates. ESD staff was able to get an 
announcement made from the stage about the recycling program during this second day. The 
coinbination of these things iinproved public awareness of the program. Throughout the event, 
ESD staff was able to conduct waste audits to identify oppo~tunities for future program 
enhance~neiitsat this and other events in the City. 

Sarz Josi GI-nrzd PI-ix 
The San Josk Grand Prix was held on July 27 through 29,2007 in downtown San 30sk and had 
an attendance of approximately 129,000 people. SJCC provided recycling containers and staff to 
manage the recycling progralil. ESD staff was also at the event to assist with the program 
management as well as to conduct waste audits and identify oypoitunities for hture events. At 
the event, recycling containers were generally paired with the garbage containers and flags were 
used to indicate where recycling was available. This recycling setup was usehl because event 
attendees easily located recycling containers and generally delnoristrated a desire to participate in 
the program. Vendors who expected to generate large volumes of recyclable materials were 
identified and accomlnodations were made for those vendors to ensure that they would have 
adequate, readily available recycling capacity to encourage their participation in the program. 
Several challenges came up during the event including lack of access to certain event areas, 
misused arid damaged equipment, uncooperative vendors, non-recyclable materials used by 
vendors, the waste hauler's inadequate frequency of servicing containers, arid scavenging. While 
these challenges are not out of the ordinary for this size event, they provided ESD staff insight 
into the types of specific rneasures which could be used to improve hture events. 

ASSESSMENT OF SPECIAL EVENT PERMIT REQUIREMENTS 

1,000Attendees as Mirzinztmz Thr*eshold 
The current policy direction adopted by Council establishes an average daily attendance of 1,000 
or more persons as the lliini~nutn level required to colnply with the event recycling pennit 
requireinents. The implication of this requirement is that SJCC will provide recycling assistance 
at the vast majority of pennitted events in San Josk, approximately 114 events annually. This 



compliance threshold captures approximately 78% of City events held on City property ensuring 
that recycling programs are offered and materials are diverted from the largest practical number 
of events. The table below sum~narizes 2007 event infoixnation to provide perspective on the 
number and size of events in San Josk. 

# of Attendees # of EverltsNear % of Total Events 
Less than 1,000 33 22% 
1,000- 5,000 72 49% 
5,000 - 10,000 22 15% 
10,000- 25,000 6 4% 
25,000 - 50,000 6 4% 
50,000 - 100,000 4 3% 
100,000 + 4 3% 
Total 147 100% 

While the diversion impact of recycling at the events may riot be significant in comparison to the 
impact of other City-wide residential arid conlmercial programs, the public education opportunity 
of the recycling program is valuable. Having recycling and cornposting programs at events 
demonstrates the City's commitment to diversion and its proposed 75% diversion and Zero 
Waste goals and reinforces the importance of recycling to event attendees and event organizers. 
As such, the cost of the event recycling efforts may result in a higher than average cost per ton of 
diverted material. However, this cost should be viewed as a public education and outreach cost, 
which has lasting effects well beyond the diversion at the event and the capacity to influence 
behavior towards recycling on a larger scale. 

It should be noted that AB 2176 requires events with an average of 2,000 attendees per day to 
comply with state event recycling requirements. The City should continue to track the costs 
associated with recycling at events particularly events of different attendance levels to detennine 
the cost effectiveness of the recycling program and periodically evaluate the appropriateness of 
the City's 1,000-attendee threshold. 

Required Use of SJCC 
The June 2007 policy direction adopted by the City Council requires all events meeting the 
minimurn 1,000-person attendee threshold to allow SJCC to establish a recycling program at 
their event. SJCC's recycling program has been very helpful to date and has resulted in 
significant and improving diversion rates at the three events that they have supported. The use of 
a consistent recyclir~g contractor is helpful in creating a unified program appearance froin one 
event to another so that attendees and vendors that participate in events throughout the year are 
presented with a familiar set of options for recycling their materials. 

During the first few events, SJCC and the City developed more effective logistical and 
communication procedures. As they provide these services to more events, the recycling 
activities will becorne increasingly efficient and efforts will be expended in i~nprovirig the 
perfonnance of the programs. If new and different service providers are used from one event to 
the next, this experience and efficiency will be lost and progress will be delayed. SJCC provides 
valuable continuity to the program. 



One of the major obstacles in inanaging the success of the recycling efforts is that everit 
organizers use a separate service provider for collection of litter and garbage throughout the 
event. Because of this, there are frequent problems in coordinating the, potentially conflicting, 
goals and efforts of SJCC and littedgarbage teams. Ideally, event organizers will utilize the 
saine crew for the perfonnance of both services. Having one service provider responsible for 
both recycling and garbage allows for provider focus on diversion, potentially increasing 
material sorting, reducing contamination of the recyclables stream, and increasing the presence 
of recycling staff to reinforce the public education goals of the program. 

The City should continue to require event organizers to allow access to SJCC to establish 
recycling prograins and promote effective coordiriation of SJCC staff and garbage collection and 
litter abatement crews per existing pennit requirements. SJCC should continue to staff these 
events with dedicated personnel who are cominitted to improving the recycling perfonnance of 
the prograins established. 

Req~rired Use ofRecyclahle or Col7zpostable Food Service Ware 
To significantly ilnpact diversion at events, food scraps and food containers need to be diverted 
fioin the discards. It is estiniated that these materials account for 37% of the event materials. As 
with the requireinent for recyclable or coinpostable beverage containers, there is no requirement 
in the current policy direction for large events to use recyclable or colnpostable food service 
ware. Unlike the beverage containers, the availability of recyclable food service ware is very 
limited and not as practical froin the perspective of sorting arid marketing the i~iaterial. 
Coinpostable food service ware is readily available froin a number of local suppliers irlcluding 
the one used by the City for the Coincast San Josk Jazz Festival. As a result, the diversion of 
food service ware, which is a significant portion of the event discards, needs to occur through use 
of coinpostable food service (not recyclqble food service ware) and collection and processing of 
the conipostable items. 

In cases where a coinpostable prograin is in place, especially if it provided by the City, the event 
organizer could be required to ensure vendor participation. The fiscal impact of purchasing 
colnpostable food service ware is similar to purchasing recyclable and compostable beverage 
containers. It is critical that vendors coinply so that event attendees can be instructed to place 
all food service ware in the coinposting container. If soine products are compostable and others 
are not, the materials can not be differentiated and the co~npostable inaterials will be 
containinated with the non-coinpostable food seivice ware. ESD staff is currently working with 
the Z-Best Coinpost Facility to verify that coinposting the containers does not create operational 
difficulties for the processor. 

Ban oil Materials 
Since January 2007, ESD staff worked on iinpleineriting diversion programs at four events to 
identify best practices for iiliproving large event recycling programs. One of the consistent 
problems identified at each event has been the presence of certain non-recyclable materials like 
polystyrene, plastic bags, and non-recyclable vendor giveaways. These iteins are constructed 
for single-use and are frequently discarded within minutes of attendees receiving them. As such, 
they must be disposed of at the event. This results in litter throughout the event grounds, 



increased disposal demands, and contamination of recyclable and coinpostable materials. 
Furthennore, these non-recyclable items do not reinforce the City's message of zero waste. 

Several coinlnuriities including Berkeley and San Francisco have irnplernented bans on 
polystyrene use at large events and restaurants generally because of their non-recyclable and 
non-durable natme. Polystyrene is often inistaken as recyclable by Inany vendors and event 
attendees, contaminating the recyclable stream, because polystyrene containers are labeled with 
the chasing recycling anows. 

The problelns associated with non-recyclable give-aways and plastic bags are potentially larger 
than the problems with polystyrene because these inaterials end up littered throughout the event 
grounds. These nlaterials create general blight and potentially other enviromnental problems if 
they make it outside the event grounds into the creelts or rivers. 

While staff considered requiiing ban on these inaterials fi-om the largest events (50,000 attendees 
or more), the event organizers and vendors inay object to such a ban as vendors often purchase 
their give-away products inany lnoilths in advance and lnay have a strong preference for a 
particular give away. This requirement may be more appropiiate to pursue as a City-wide ban 
because it creates an infrastructure for alternative products and does not unfairly target event 
organizers and vendors. 

City Pal-tnerslzip for Zero Waste Efiorts nt Top Eveizts 
The City's proposed adoption of goals to achieve 75% diversion and Zero Waste necessitate a 
substantial change in the way in which generators think about and inanage their wastes. By 
placing an emphasis on recycling and newer neth hods of diverting materials (such as 
coinposting), these large events can selve as a valuable foruin for educating event organizers, 
attendees, and vendors. The City's participation at large events to deliver a strong rnessage 
about maximizing diversion was initiated with the San Jose Jazz Festival. In 2007 ESD staff 
worked closely with the organizer of the Jazz Festival to lnaxiinize the diversion potential, 
successfully diverting nearly 60% of the waste from that event. This event involved the City 
fbnding of EcoStation collection containers, cornpostable food service ware, colnpostable 
beverage containers, and City provision of significant staffing for planning, coordination, and 
execution of the program. 

City support with funding and staffing for diversion activities may be inore reasonable and cost- 
effective for three to five of the highest attended events each year. The top events may be 
defined as events that have an attendance of more than 50,000 per day and occur over a period of 
less than 7 days. Approxilnately five events meet these criteiia: Italian Family Days, Tapestry 
and Talent, Cirico de Mayo, Jazz Festival, and Independence Day. If ESD staff can work closely 
with a few top events each year, provide some level of subsidy during the irltroductory year(s) of 
the program, and establish a framework for creating Zero Waste events in San Jose, these efforts 
inay begin to trickle down to smaller events. The best events to start with would naturally be 
those who express an interest in ''greening" their events. 

This trickle-down effect worlcs by creating denland on the part of the event attendees and by 
institutionalizing these Zero Waste practices in the activities of the event organizers, vendors, 
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and attendees, most of whom participate in nuinerous events of varying sizes. Colnlnit~nent of 
ESD staff and funds is only necessary in the first year or two of these types of programs to 
acclimate the event. After this introductory period, practices like controlling inputs through 
vendor agreements, requiring compostable or recyclable food service ware, banning polystyrene, 
hiring discards rnariagernent and sorting crews, and perfolli~ing public outreach become a normal 
part of event planning. Event attendees arid vendors will also require less educational effort after 
the first year or two and they will more easily integrate waste diversion practices into their 
activities. 

City Pr*or?zotion of Greerz Events 
As social and environiiierital consciousness for "greening" and Zero Waste beconies more 
maiiistreani, the advertising and pro~notional benefits of being "green" and hosting a "Zero 
Waste event" are increasing. The City could ful-ther encourage this by offering event organizers 
different levels of certification for gseening their events. Once certified, events could use a City 
designed and approved logo for their events and use the certification in their prolnotional efforts. 
Below are suggestions for green certification categories. 

San Jos6 Going Green Event -To be certified as a "Going Green" event, event organizers 
must: 1) use SJCC staff for recycling collection and sorting of recyclable materials fi-om the 
garbage; and, 2) ~nalte use of vendor agreement language which requires vendors to 
participate in the recycling program and use only recyclable beverage containers. 

San Jos6 Green Event -To be cel-tified as a "Green" event, evelit organizers must meet all of 
the requirenieiits of the "Going Green" events as well as: I )  implement a co~nposting 
program; 2) require all vendors to use colnpostable food service ware, and 3) creating a 
prolnotional campaign surrounding the recycling and colnposting program at the event 

San Jos6 Zero Waste Event -To be certified as a "Zero Waste" event, event organizers must 
meet all of the requirements of the "Green" events and:, I)  ban all non-compostable food 
service ware; and 2) ~nalteuse of a crew for sorting materials to rnaxi~nize diversion and 
minimize contamination. 

Otlzer Permit Req~~irenzerzts 
As the City looks towards achieving a goal of 75% diversion and Zero Waste, increasing the 
requirements of the events is an important component of the effort particularly because of the 
opportunity to send a strong message to the event participants. To increase event diversion 
activities, the additional pemit  requirements described below may be warranted. Staff will 
continue to evaluate the need for such require~nerits during upcoming calendar year. 

Tiered Colnpliance Requirements -One potential enhancement to the current policy 
direction would be to introduce tiered requirements related to event size, with increasing 
require~nents defined for larger events. The current requirements (i.e., use of SJCC for 
recycling collection) Inay be adequate for events that liave 1,000 to 20,000 average daily 
attendees. However, it may be beneficial to introduce other requirements, specifically the 
use of recyclable or compostable beverage containers, for larger events such as those with 
30,000 attendees per day or more. Another tier could be established for everits with 50,000 
or snore attendees per day where organizers would be required to cooperate with City efforts 
towards creating a Zero Waste everit (at the discretion of the Director of Environniental 
Sel-vices), use colnpostable food service ware and i~riple~nent a colnpostirig prograin. 
Alternatively, the compliance tiers could be structured around the Going Green, Green Event, 



and Zero Waste Event categories presented in the preceding section. By creating tiered 
requirements, the fiscal iinpact to smaller events is ininiinized while the public education 
irripact and diversion results are iilaxiinized by targeting increasingly larger events for 
expanded waste reduction and recycling activities. 

Vendor Agreeinents -A pivotal coinponent of creating high diversion levels at large events 
is the cooperation of vendors. This is due, in large part, to the fact that vendors, inore than 
any other participant, introduce a wide vai-iety of material types into the event. A wide array 
of inaterials creates confusion in the segregation of recyclable and compostable inaterials, 
challenges in educating vendors and event attendees on proper soiting inethods, increased 
recycling crew tiine for sorting, contamination of recyclable and co~npostable materials, and 
potentially reduced diversion results. Many tiines vendors introduce inaterials that they are 
accustomed to using at other events and in their nonnal operations, with little regard for their 
impact 011 creating waste or ability to recycle 01-compost tlie iiiaterials. Vendors typically 
have an agreement with tlie event organizer which dictates certain behaviors and business 
practices. Staff intends to develop example agreement language tliat could assist event 
organizers. Tliis best iiianagernent practice is one that other cities provide to support for the 
events. Additionally, staff will evaluate creating a certificatioii for vendors that cornply with 
the event diversion prograins so vendors can publicize their participation and commitment. 



ATTACHMENT B 

2007 San Jos4 Jazz Festival -Case Study 


The 2007 San Josk Jazz Festival was held froin August 10'" through August 12'" at a dozen 
locations tllroughout downtown San Josk. Over 88,000 people attended, and generated 19.52 
tons of discards, 59% of which were diverted froin disposal. This represents the most successful 
large event diversion program in San Josi. Iiistory. The City's Environnlental Services 
Department (ESD) staff worked with the event organizer to lnaxilnize diversion at the event. 
I<ey eleinents of the diversion program included City purchase and provision of coinpostable 
food service ware, utensils, and cups for all vendors; collection of discarded inateiials throughout 
the festival using EcoStations that provided four containers for event participants' segregation of 
coinpostables, bottles and cans, and paper. The success of the program can be attributed to EST), 
the San Josk Coilservation Coips (SJCC), Green Mary, and the event organizer's litter abateiilent 
crew. Each provided a crew that worked together to inanage the recyclables, compostables, 
paper, and garbage. 

This case study report presents results of the Zero Waste efforts, describes the event coordination 
efforts for management and diversion of discards, and presents reco~ninendations for future 
events. 

Event Statistics and Results 
# of Event Attendees: 
# of Food Vendors: 
# of Art, Crafts and 
Business Vendors: Tons Collected 
City ESD Crew: Compostables: 6.02 
SJCC Recycling Crew: Bottles and cans: 3.95 
Litter Crew: Cardboard: 1.55 
Sorting Crew: Waste: 8.00 
Total Crew TOTAL 19.52 
# of EcoStations: DISCARDS: mi 

% DIVERTED: 

Event Coordination 
The coordination for the greening of the San Josi. Jazz Festival began months before the actual 
event and callled through to several weeks after including pre-event planning, set-up, event 
operations, tear-down, and post event debriefing. This coinprehensive approach to the event 
coordination can be credited, in great part, for the success of the program and the future success 
of the large event greening efforts in San Josk. 

Planning 
City ESD staff began their efforts to green this event several months prior to the event. At the 
request of the Jazz Festival, the City met with the event organizer, who was interested in having 
this event meet or exceed "Greening" standards of other bay Area events. Through several 
meetings both in person and over the phone between ESD staff arid the event organizer, a 
strategy for lnaxi~nizirlg diversion was developed. That strategy included the following key 
elements: 



I .  	 The event organizer would pro~note the diversion prograin through vendor coordination, 
large banners announcing the program, and periodic announceinents from the stages to 
educate custo~ners about the prograin, include outreach in any event prograins, flyers or 
other printed materials; 

2. 	 The City would coordinate the crews for managing the materials; 

3. 	 The City wor~ld provide EcoStatio~ls comprised of four Clear StreanlTM collection 
containers (bottles and cans, paper, coinpostables, and garbage) to allow event attendees 
to sort their discards; 

4. 	 The City would purchase, provide, and coordinate the distribution of co~npostable food 
service ware, utensils, and cups (compostables) to all vendors at the event; 

5. 	 A co~npostable~naterials collection and processing contractor would allow for diversion 
of food scraps, food soiled paper, coinpostable food service ware, and cornpostable 
beverage cups; 

6. 	 The SJCC would inanage the collection of recyclable and co~npostable inaterials fioin the 
EcoStations and froin vendors; 

7. 	 Green Mary, a company that specializes in diverting ~~iaterials from large events, would 
provide a crew to assist with sosting inaterials at the EcoStations and would sort 
recyclable and coinpostable inaterials consolidated at the dumpsters to reinove 
contaminants; and, 

8. 	 Litter abatement crews would be resporisible for collecting litter on the ground at the 
event as well as the garbage from the EcoStations. 

Prior to the event, significant effort was expended on the past of the City to procure and arrange 
for the crews' services and supplies outlined in the strategy. The City met with each of the 
service and supply vendors to ensure that each understood their role and the purpose of theii- 
involvement. A significant arnount of time was spent in selecting a colnpostables supplier and 
selecting the appropriate types of containers, utensils, and cups to balance cost-effectiveness and 
the requireinents of the event's vendors. 

Set-Up 
The event set-up was a large and labor-intensive undertaking due to the large number of 
attendees; dispersed riature of the event locations; co~nplexity of the EcoStations; and the fact 
that this was the first time that the City incorporated coinpostables into an event. ESD staff 
coordinated the efforts of several ESD interns, SJCC, and Green Mary to construct EcoStations 
and locate them at appropriate locations throughout the event. 

Additional efforts were expended during the set-up phase of the event to distribute the 
compostable food ware to the vendors at each of the event locations. City staff and interns had 
to verify vendor orders and coordinate with the vendors to ensure that the products delivered to 
them met their needs. During this process, the City encountered some resistance from vendors 
who felt that the products provided to them were inconsistent with what they needed to serve 
food to their customers. 



Event Operations 
Throughout the operating hours of the event, each of the crews performed their assigned 
f~~nctions,which were vital to the success of the program. Each group's responsibilities and 
efforts are su~ninarized below. 

City ESD Staff and Interns 
City staff and ESD intesns were primarily responsible for the coordination of the efforts of the 
various crews and the distribution of compostal~les to vendors. The 1 1-person City crew 
established a base of operations near the main stage and was able to coininunicate with each 
other and with other crews. Thoughout the course of the event, City crews assisted each of the 
other crews to ensure that their duties were completed. 

San Josk Conservation Corps 
The SJCC crew was p~iinarily responsible for the monitoring and collection of recyclable and 
cornpostable inaterials from the EcoStations. SJCC assigned three supervisors to the event, who 
were responsible for coordinatirlg SJCC crew efforts with the City and other crews. Throughout 
the event, SJCC staff was dispersed to each of the event locations in sinall crews to monitor 
EcoStations, relnove mateiials from EcoStations, and resolve overflow issues. 

Litter Abatement 
The litter abatement crews were asranged for by the event organizer and were responsible for 
patrolling the event grounds to collect litter, monitor EcoStations, collect garbage from 
EcoStations, and communicate problems to City staff. Siinilar to the efforts of SJCC, litter 
abatement crews were dispersed thougl~out the event, at times working in small groups or 
individually. 

Green Mary 
Green Mary's (a contractor provided by the City) crew was priinarily resporlsible for sorting 
materials at the EcoStations and dumpsters to relnove conta~ninants. The sorting efforts involved 
hand picking through the recyclables, compostables, and garbage to identify and recover 
recyclable and cornpostable materials that had been segregated incon-ectly by event participants. 
In addition to sorting activities, Green Mary's crew patrolled each of the event locations, talked 
with event attendees about the recycling program, and assisted the City crews in irianaging the 
event's changing circul~~stances and reacting to deviatioils from the plan that occurred 
tl~oughout the event. 

Tear-Down 
Followirlg the close of the event on Sunday night, each crew contributed to ensuring that the 
event locations were returned to their nonnal condition. All materials in the EcoStations were 
collected by City, SJCC, litter abatement, and Green Mary crews. All remaining co~npostables 
were packed away for future use by ESD Staff. The litter abatement crew patrolled each of the 
event locatioi~s to ensure that they were properly cleaned-up so that they would riot create a 
blight or nuisance the next morning. 



Post-Event 
Followirlg the event, City crews and Green Mary prepared debriefing summaries and 
documented their recoin~nendations for hture i~nprovements. City staff also met with event 
organizer to gather feedback on the event process. This step was critical to the success of future 
efforts towards similar programs because these docu~nents, if reviewed during the planning 
stages, can provide valuable insight about how best to prepare for and manage the unexpected 
incidents that occurred. 

Summary of Recommend at'Ions 

The prograin was a tremendous success, particularly considering it was the first San Josk event 
where this level of diversion was targeted. Based on the Jazz Festival experience, 
reco~n~nendationswere developed for future large events with a substantial nuinber of attendees. 
The following is a suinmary of the reco~n~nendations made by ESD staff and interns and Green 
Mary after their involve~nent in this program. 

Planning 
Start the planning process six to nine months prior to large events. 

Create a written plan before the event to ensure that responsibilities are divided up 
appropriately to each group and that each group has the tools and information needed to get 
their jobs done. Present this plan to all of the participating groups in a coordination meeting 
that is held two to three weeks prior to the event because this type of meeting will not be as 
effective at the event site. 

e Assign leadership roles for each crew and agree on acceptable lines of co~nrnunication 
between crews. Ensure that coininunications tools (e.g. walkie-talkies, cell phones, etc.) are 
provided, which are appropriate and sufficient in nuinber for the corn~nunications network 
designed. 

e Outfit crew nle~nbers so they are readily recognizable by means of consistent unifonns if the 
event is too large for each crew member to personally know the others. 

0 Conduct a mandatory meeting with all of the vendors prior to the event to introduce thein to 
the program, discuss compostables, demonstrate products, and ensure that orders are placed 
in a inanner that is satisfactory to both the vendor and the City. 

Work with event organizers to ensure vendor compliance, and facilitate the use of recyclable 
or coinpostable materials. Additionally, vendors could be prohibited from introducing non- 
recyclable plastics, especially polystyrene and plastic bags, into the event. Vendor give- 
aways could also be recyclable, as inany give-aways become trash or litter. 

If the City continues to partner with the events, the City should be included in press releases 
and should be allowed significant signage space throughout the event to promote the 
program. 

0 Where possible, the use of utility vehicles (modified golf carts) is reco~ninended for 
distributing supplies and moving crew members efficiently. Detennine in advance if such 
vehicles are allowable and appropriate for the environment and the event. 



Set-Up 
Establish a base of operations where people know they can come for supplies, inforinatio~i, 
assignments, and refreshments. 

Utilize tlie base of operations or a separate booth area for public education. 

a 	 Gather all crews together at some point early in the set-up process to communicate the 
comnion goals to everyone and to inspire people about their efforts during the course of the 
event. 

a 	 Provide a clear definition of responsibilities between the crews to ensure that tasks are 
perfoilned correctly and consistently. For example, one crew should be responsible for 
coiistructing and configuring tlie EcoStatioris througliout the event so that attendees are 
presented with a consisterzt message. 

a 	 Set up EcoStations for the smallest number of sorts necessary to ininiinize confusion. Three 
streams (recyclable, compostable, and disposable) are adequate for most events with the 
disposable stream removed in true Zero Waste events and tlie co~npostables stream removed 
if that program is not available. 

o 	 Clearly label EcoStations with labeling and/or pictures that are meaningful to the audience. 
The tenii "compostables" seemed to be conf~~siiig to users who were frequently unaware tliat 
food could be deposited into this container. 

Ensure that constn~cted EcoStations are not easy to deconstl-uct and separate. If a inaterial 
type can not be deposited readily at each EcoStation because if one of the containers is 
missing, the inaterials are likely to be deposited into the wrong container. (confusing, may 
look at rewording) 

Make one group responsible for coordination, oversight, and quality control and (if possible) 
do not inake tliat group responsible for any of tlie operational aspects of the set-up. 

Ensure tliat sufficient crew size is available, taking into accourit the physical size of the event 
as well as the available time for set-up activities. If the event is spread out alnorig inany 
remote locations, as this one was, groups froin each crew will be required for each location. 

a 	 Ensure that vendors are provided with sufficient capacity and containers (i.e.: trash, 
recycling) near their booth for inanaging their materials to prevent uridesirable discard 
management practices. 

Use the set-up period as an opportunity to interact with vendors to emure that they 
understand the system and tliat they know how to get support from the crews if they need it. 
This provides a good opportunity to verify tliat eacli vendor's supplies are conipliaiit with 
their agreements and the recyclable/co~npostable requirements of the event. 

Encourage vendors to advertise that they are contributing to the greening of the event by 
using compostables. Signage to this effect at the vendor booths would help with public 
education and inay add to the attractiveness of the vendor for eco-conscious attendees. 

0 



Event Operations 
0 It is helpful, if space and personnel are available, to have sorlleone traclting work requests 

and dispatching crews to handle those requests. This type of coordination is less necessary at 
smaller and inore cornpact events than it is with events of this size and physical layout. 

Crew leaders sliould assign specific individuals or teains to specific areas and tasks so that 
they take ownership of their area. This will also ensme that there are no areas that are 
neglected for long pei-iods of tiine by roaining crews. 

Crew leaders sliould be allowed, to the extent possible, to manage their crews rather than 
perfo~ming the work. The leaders should stay in a consistent location where their crews can 
find them when they are needed andlor use coininunication devices. 

If a sorting crew is utilized, it should be clear what the crew is responsible foi-, so that sorting 
is done consistently and cosrectly and overlapping and inconsistent efforts are not applied. 
Identify which inaterials are recyclable and coiilpostable and educate the crew so that they 
can quickly sort materials appropriately. Roanling sorting crews can be helpful and tend to 
reinforce the public education message, but may be inore efficient if they are located at the 
dulnpsters. 

Utilizing EcoStation rnonitors to infonn the public about their so~-ting decisions would be 
inore effective, as attendees often are corlfused by the signage or do not want to spent the 
tiine reading the signage. If persoririel are not available to inonitor each EcoStation, roaining 
inonitors could be used or inonitoiing could be integrated into one of the other roles. 

s 	Seed Clear StreamTM bags with the acceptable 11.1aterials and examine appropriateness of 
inaterials in the containers during the event because attendees can be easily swayed to deposit 
materials inappropriately if a bad exainple was set. 

Provide public education to attendees related to the materials acceptable in the 
"Compostables" container, especially in colniliunities where this so~-ting exercise is not 
regularly perfoi~ned at home. 

e 	 During slow periods at the event, conduct waste assesslnents and surveys of attendees and 
vendors to assist in gathering data to help wit11 future prograin improvements. 

Be prepared for the vendors andlor attendees to deconstruct andlor relocate the EcoStations. 
This can be prevented to some degree through Inore frequent monitoring, but crew ~neinbers 
should be prepared with supplies to reconstiuct if needed. 

0 Establish a coininunication method to notify event organizers if vendors are obseived not 
participating in the program. 

Tear-Down 
Establish responsibilities (similar to set-up) identifying which crews will handle various tasks 
at each event location during the tear-down phase. This will help to eliminate gaps and 
overlapping efforts. Crew leaders should be responsible for confinning that an area has been 
coinpleted and a central list should be maintained to ensure that all areas are coinpleted. 

Provide for use of pick-up t~ucks andlor golf carts for collection of EcoStatioris and other 
supplies which have been dispersed throughout the event, if possible. Make clear who is 



allowed to operate such vel~icles and define where and when the vehicles will be used to 
maxiinize efficiency. 

Post Event 
If practicable, convene a roundtable discussion of all crew leaders a few days after the event 
to discuss and record the successes and shortfalls of the event. Document the discussion at 
this ineetirlg and prepare a memo to be used in the plan~ling of the next event to ensure that 
successes are repeated and shoi-tfalls are addressed. 

e 	Document event statistics and results such as those presented at the beginning of this case 
study. 



ATTACHMENT C 
ASSESSMENT OF LARGE VENUE RECYCLING 

SAN J O S ~MINETA INTERNATIONAL AIRPORT 

For the purposes of this study, tlie City's contractor Environmental Planning Consultants (EPC) 
categorized the airport into two main areas: public access areas and restricted access areas. The 
public access areas include secured and un-secured areas. Te~lliirlal A and Terminal C have 
coinpletely different designs. Tellninal A has only a few areas outside the secure part of the 
tenninal for the public to spend time, whereas in Terminal C, the 111ajolity of shops and food 
service areas are in non-secured areas. 

Public Access Areas 
It is important to put a very visible front on the recycling programs in the public access areas, to 
show tlie City's coninlitn~ent to recycling. The Airport has paired beverage container and paper 
recycling bins with trash bins throughout the public access areas. To increase the success of the 
recycling program, there should be more uniformity in the design of the trash and recycling 
containers and clearer signage that explains how the recycling program worlts. 

Additionally, with the restrictions on liquids going thl-ough the security check points, there are 
large numbers of recyclable plastic containers being discarded in trash containers at the security 
checkpoints. Airport staff has placed separate beverage container recycling bins at these 
locations to increasing recycling in the tenilinals. 

The wastes generated in the food service areas inclucle a large range of material types. The 
recycling rate would be enhanced if the airport could work with the vendors (in particular, the 
largest vendors, Host Services and LSG Sky Chef) to standardize the food service ware and 
require that they eitlier be recyclable or compostable. The Ail-port has recently introduced such 
requirements into their vendor specification documents to specifically address this issue and 
i~nprove recycling opportunities. 

Trash containers are placed throughout the parking and ail-port entry areas outside the tenninals, 
but there are no recycling containers at these locations. It is typical that recycling containers in 
outdoor locations fill with more garbage than recyclables, but with enhanced signage and 
capacity, it is possible to improve the recycling participation in these areas. Another strategy to 
improve recycling rates that has worlted well at other airports is to place a recycling container 
with every trash container. 

Restricted Access Areas 

Restricted access areas include the City offices at the airport, airline office spaces, and the areas 
on the airfield side of the tenninal. In talltirlg with staff in most of the office areas, it was found 
that there is an opportunity for additional staff education around the details of the recycling 
program. In addition, Baggage handling staff and others on the airfield side of the tenninal generate 
small volumes of beverage containers and paper in their normal activities; however, there are no 
convenient recycling bins for them to use. Additional recycling bins could be provided in these areas to 
facilitate recycling on the airfield side. 



One of the biggest sources of trash is the waste removed from the airplanes. Soine airlines have 

an active recycling program; others do not. Because flights originate elsewhere and arrive in San 

Jos6, it is difficult for San Jos6 to influence what is in this waste stream. Also, food service 

changes in the last few years have rneaiit niore pre-packaged food service, and more volumes of 

pacltaging wastes from airplanes. Tlie airport can significantly affect the diversion of recyclable 

containers and pacltaging mate~lals by modifying the airports waste handling agreements to 

provide for the processing of these materials. Discarded airline magazines are a significant waste 

stream from the airlines. The Airport could work with the airlines to pro~note the recycling of 

unused magazines when they are switched out each month. 


Waste Handling 


Because much of the waste generation activities at the airport are beyond the control of the 

aii-port management, the configuration of waste ~nanageinent systein will need to be modified for 

the City to achieve a Zero Waste Airport. Tlie City should continue to recycle beverage 

contaiiiers, separated paper, and cardboard through the current system. The remainder of the 

wastes would then need to be processed to achieve the Zero Waste goal. This would require 

i~lodifying the airport's waste hauling contracts. Specifically, the waste hauling contractor could 

iinple~nent mixed waste processing to recover recyclables and to coinpost organic-rich portions 

of the mixed waste strealn. 


It should be noted that the recycling activities at the North Tenninal were not evaluated in this 

study because it is currently under construction. EPC staff inet with ail-po~t staff to discuss the 

111anagement of wastes and recyclable inaterials from the North Tenninal, arid while it is 

expected to be better than in Tenninal A, there inay be some opportunities to ilnpi-ove the 

logistics of the system if changes call be inade before the teniiinal is completed. 


When the South Terminal is being designed, the ESD could provide input in the design phase to 

ensure that adequate and appropriate space is allocated for trash and recycling bins and that 

servicing of the bins and movement of discarded materials throughout the terminal can be 

efficiently accolnplished by the custodial staff. 


Sutnlnary 

Tlie key recolninendations for the Airport are as follows: 


0 Iinprove recycling container set outs to enhance visibility and signage and describe 
acceptable recyclable materials; 

0 In the future, staff will evaluate establisliing vendor requireinents to use colnpostable 
beverage and food service ware; 

e 	 Modify the waste hauling contract to require sorting of mixed waste to recover 
recyclal~les and to colnpost organic-rich portions of the mixed waste stream; and, 

0 Provide input into the North Tenninal construction and operations to increase 
recycling capabilities and efficiencies. 


