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Today’s Agenda
• Virtual Waste Audit 
• Tour of Bovoni by VIWMA Cordell Jacobs
• Waste Characterization – Who, What, When, Where, Why, How?
• Waste Characterization – Main Findings 
• Sustainable Materials Market Analysis



Name 3 things you threw 
away in the trash today?

Go to: www.menti.com
Code: 4195 3233• 
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The Lifetime Of A Product



Residential Bin Sites and 
Bovoni Disposal Facility

Cordell Jacobs
Bovoni Landfill Operator







Environmental Impacts of Bin Sites



Tour of Bovoni 
Dumpsite

• Scrap metal baler shared 
between STT and STX

• Green waste is diverted



Proposed Waste 
to Energy Plant 
(not operational)

Household 
Hazardous 

Waste Dropoff

Scrap 
Metal

Green Waste 
Diversion

Main 
Entrance 

Road

Scale House
(not operational)



Residential 
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Characterization
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Waste Characterization noun \ˈwāst ˌker-ik-t(ə-)rə-ˈzā-shən \

• Definition: A waste characterization also known as a waste audit 
classifies and quantifies the types of residential or commercial solid 
waste through a representative sampling of the waste stream.

What?

organics (151. 178 tons, 35%) 

~ ''"" '" ·'" '°"' l ,. I 
I Plasties (56,860 tons, 13%) 

Olher: Contaminants, Residue. an<! Hazardous HousehOkl Waste (49,209 tons, 11%) 

ii Textiles, Bulk Wasle. C&D. and Tires (49,324 Ions, 11%)-:::::-;::=.::==~=-

■ Glass (17,527 ions, 4%) 

■ Metals (15,442 tons, 4%) 
- Elecironicsi3;210-tons, 1~ 

Landfill, ~99% 

Recycling, <1 % 
Donation & Reuse, <1 % 



A waste audit allows us to 
quantify our waste diversion 
potential

• Virgin Islanders throw away 40% more 
than the average American

• Disposal facilities are near capacity and 
few options for diversion exist

• We need to know composition of waste 
streams in order to design a strategy that 
meets the needs of the VI

• It reveals high impact waste streams that 
we should target which are easiest to 
reduce and divert

• Provide data to those who want to start a 
business or initiative in SMM field

Every Day 450 TONS
is thrown into USVI Disposal Facilities 
(Bovoni on STT and Anguilla on STX)

Virgin Islanders throw away

40% MORE 
than the average American

Why?



Who?

Bovoni Team

~~ 

'ti~Qe~ T~ ology Center 

RRS () recycle.com 



When? Where?

May 13th-
17th

2019

5 days

Bovoni

Anguilla



1 2 3

4 5 6

ASTM 5231 
Standard

Randomly 
selected 

truckloads

Random 
sampling of 
quadrants

How?



How?

Waste sorted until 
remaining particle 

size ½ inch

Waste weighed 
and recorded with 

0.1 - 0.5 lb. 
precision Waste category 

data sheet added 
to as necessary

Component 

High Grade Paper 

PET bo e 

HDPI: bottles 

Film 

other Plastic 

FOod Waste 

Wood 

Cans 
other Fenous 

Aluminum 

Foil 

Other Aluml1num 

Glass 

aear 

Brown 

G'een 

NOTE! 

R:eco:reled by: 

Weight In Pounds Percellit Qf 
IIL---,....::.----,.---,1 Tbtal 

Gross Tore I 



Some 
Observations 
during Waste 

Audit

Yup 
that’s a 
coconut Plastic  

wrapped 
in PLASTIC

These 
are still 
useful!

Oily



Main Findings

• 62% of waste is recyclable or compostable
• Possible revenue stream from recycling is estimated at $6M

• Does not consider expensive cost of sorting, collection, infrastructure, 
transportation & shipping

• Aluminum Cans, Plastic PET bottles and Cardboard are most 
profitable waste streams to recycle

• The amount of Food Waste is significant and can promote composting

ft 
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Average Commodity Revenue (ACR)
Material

Type
Waste Characterization

Nomenclature Recycling Markets Nomenclature
Price

($/ton)
St. Thomas
Bovoni ACR

St. John
ACR

AnguillaSt. 
CroixACR

Aluminum Cans Aluminum Cans (Sorted, Baled, ¢lb.,
picked up) 1060.00 $34.88 $35.48 $19.05

Cartons Aseptic Aseptic Cartons (#52) 22.50 $0.45 $0.11 $0.34
Glass Clear 3 Mix ($/ton del. as Recyclable or Disposable) -22.50 $(1.49) $(1.83) $(3.16)
Glass Mixed 3 Mix ($/ton del. as Recyclable orDisposable) -22.50 $(1.02) $(1.27) $(1.71)
Glass Brown 3 Mix ($/ton del. as Recyclable or

Disposable) -22.50 $(0.77) $(1.23) $(1.57)
Metal "Tin" Cans Steel Cans (Sorted, Baled, $/Grosston, picked up) 95.00 $3.87 $1.75 $2.28
Paper Corrugated Corrugated Containers (#11) 32.50 $6.31 $13.51 $8.96
Paper Mixed Paper Mixed Paper (#54) -2.50 $(0.32) $(0.10) $(0.22)
Paper Office Paper Mixed Paper (#54) -2.50 $(0.08) $(0.01) $(0.08)
Paper Newsprint Sorted Residential Papers (SRPN #56) 22.50 $0.42 $0.39 $1.22
Plastic PET Bottles PET (Baled, ¢/lb., picked up) 295.00 $29.56 $9.58 $9.06

Plastic Mixed Rigids (1-7) Commingled (#3-7, Baled, ¢/lb.,picked up) -30.00 $(2.08) $(1.32) $(0.72)

Plastic Bulky Rigids (mixedbulky) Mixed Bulky Rigid (Baled, ¢/lb.,picked up) 60.00 $1.25 $1.11 $2.12

Plastic HDPE Non-Bottle
(tubs and lids)

N/A, (Small part of stream,
substituting tubs and lids with PP) 260.00 $0.52 $1.15 $1.63

Plastic Colored HDPEBottles Colored HDPE (Baled, ¢/lb., pickedup) 235.00 $9.72 $4.05 $4.61

Plastic Natural HDPE
Bottles Natural HDPE (Baled, ¢/lb., picked up) 415.00 $20.38 $10.01 $6.46

Plastic PET Non-Bottle Commingled (#3-7, Baled, ¢/lb.,picked up) -30.00 $(0.31) $(0.17) $(0.42)
Metal Other Ferrous N/A 80.00 $5.18 $4.95 $3.32
Metal Other Aluminum N/A 660.00 $14.84 $7.15 $9.63
Metal Small Appliances White Goods (Loose, $/ton, pickedup) 42.50 $0.38 $2.24 $0.16

TOTAL $121.71 $85.53 $60.96



Most Profitable 
Materials To 

Recycle in USVI

Potentia l Revenue for Recyclable Materials 

Waste Type 
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Preserving Paradise
USVI Sustainable Materials Management Analysis
Kimiko Link, USEPA Region 2 



EPA’s 
Sustainable 
Materials 
Management 
Hierarchy

Waste Management Hjerafchy 

Source Reduction & Reuse 

Recycling / Composting 

Energy Recovery 
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• Mater ia Is, management is, a growing concern in the Caribbean as, populations 
continue to I ncr ase .and wl h th at Increased waste en r.atlon r.a es. 1 n ad ditlon. 
is,olated geography> limit,ed disposal G1pc1citv.. -s.care secondary materials markets 
and low red uctlon, reu and recy:cl Ins rates result In many r usabl and r cydabl 
commodit ies, disposed in ever diminishing landfill space> resu lt ing in the loss of the 
valu of a 11 th em bod It d nerg,y, natu r.a I resources, and human capita I from 
extraction> production> s,torage, dis,tribution and use for these commod it ies,,, in 
add It Ion to th human h a Ith and th · en ron m ntal Imp-acts from d lsposa I. 

• The r cent hu rrlcan h a-Y brought to I lght ·the -vu I nerabl I ltlt of th I I ands, ·their 
infrastructure> their dependence 0111 off• is,land ·s,upply chain and markets, and placed 
e'Y . n mor pr ur · on th · materla Is manag m nt sy.s·e m and d lspo.s-a I ca pa city. 
As, .a res,ult, th ere is, a ren ew,ed ef fort to build sustainability and res,i I ience into every 
aspect of the recov ry ftorts. Incl ud Ing not only avoid Ing un necessa rv human 
health> environ m ent:al and f i mm cial disposal costs> but more importantly preserving 
·the lnh rent vah.J of mat rlals themselves and bulldlng Innovation, healthy and 
s,ustain c1 ble I ifecyc le s,ystems, and economic growth based on valuation and ' 
prt rvatlon of this natural capital. This approach Is a't th corl of sustalna bl 
m.aterials management (SMM) and is the guid ing pr inc iple for EPA's work in the 
m.a·e rlals ma nag ment r aim In g n ra L ,and with its Pu rto Rioo and Vlrgl n Islands 
d isaster recovery work in particu lar. 



"' Co:nn mod]Ues. Generation Da1:BJ CollecUoni~ Data reiflecti ng MSW /reusable and recyda b le 
co odlties seneratlon rate-s, sepa ratesd bv s p-eclflc com odlt l-es w e e p-oss Ible, In the VI, 
neighboring, is.lands, ancl the wrcler Carib b€a n. 

.. H istonleal 11:umn:ehts: H lstorlca~ a pp ro ches to com mo:d ltl cs use and m naeement, for examp le 
refillable glas.:s bottles. 

"' Existing Fa:dliitiies Generating 0J5lCa rd~: Exi'!sting manu ac:tu ri:ng and other types o faci lit i:es. 
g,eneratlne d ls,ca rds; e">i p lore op portu nlt les for co lraf::ioratlve marlret devero p ment; Iner ude 
exl-stlns an pro po,,se-d exa mpr-es of scar br-e cr1>,se,d loop si;stems and co mo ltlecs m lcro-­
enterpriises world-wide. 

"' Existing and Proposed Materials Management FaidltiUes:. Exis.ting and pro pose cl management 
o peratio ns/facil it ies for deco n:strudi:on, reuse, repair, renta I, rec[rculation, re-commeKe, 
corl b-o at Ive cons u mptlo n, cs a rlfl8 and reci;cll ns ( lncludl n1 materl Is reco!Jervf c II t ies and 
was.te to, energy faci liti:es. ('WTEsJ t located w ith in the Vi:rgin l s.la nds and w ith in the Caribbean 
bas.in. 

"' Reductiion Opport,u nittes I n:dud Ing Re!Jse and Recyding~ US.VI waste reclucti..o n opportunit ies 
per com mot! ltv nd e"xls.tl ne: nd potentla I market~ for reuse and recvd Ing .. a-Ja II.able o pos·sl b le, 
local ly In t e V rgln Is I ndi and Puerto R lco, In t e wl-der Cr.rl b be n reel on, In the mal n I nd US 
and internati..o nalty, particularly inco rp(]rating craclte to cradte, dos.eel lo-0 p, co llaboratiYe, 
lwec.ycLe as.sess.ment, circubar economy approaches... 

"' Pali!cy and Program Optionsr Options. or reduction o materia Is. usage and consumption, ' 
marlret devero p ment, nd ere ·ti n8 mo re res lrleney forlowl net e trl p le bce,tto m rlne - cost benefit 
ana lys.is. for iisl.and communities inclucli n~ but not limited to Pay As. You Th row) Green 
I nhasbudu re and Bucldcng Cocles, Green Purchas.ing Requirements., Depos.it Pro-grams, Advance 
D lsp~a I F.ee~, Protl ud Stew rd,hlp/Extended Pro,d ucer Recspon~lbl llty. 



• Cirol!llar Economy and Economk Metrics: Gri@@lll Jobs, Micro@nt,erpri5'8s, 
Sustalnable Economres: Th natura l capita I and cotlomlc elem nts o·Uh exlstltlg 
.a 111d pote111tial mater i.a Is. management sys.terns.,, in du cling c ire ular economy 
a ppn,a ch es and source red uctlon through d o d loop systems to maxim lie reu 
.and mi 111imize w.a s.te w ith in a facility, with in the Virgin ls Ian ds, an cf w ith in the P.a n­
Carl bb-ea tl basl tl. Techn lcal a tld econ omlc 'feaslbl I lt v Including jobs creation/green 
ecconomy development of on- i s. l.a nd an cl r egion a I t Caribbean-w ide} scalable mic ro-
1 tlt rprls, ro.lutlons Incl ud I tl d con.s:tru ction, 
rescue/reuse/repair / rec ire ulaUon/red i s.tribuUon/re-commerce/col l.ahoraUve 
consumptiolil/sharing, recyclltlf:t and secondary markets for r, usabl, J comm rclal 
.and heavy equipm ent, food, organi,cs, cooki ng o il, g l.as:s, paper, plastics., 
textiles/fib rs. building: materials, wood/lumber., ceramlcs/ooncr t , wast · oil. 
elecctron ics, batteries, c hemica Is., met.a I, .a 111d a pp l i.a nces/white goods.. 

• Export Sc-e~ rrios: Export mar~et scenar io and the pos.taNation a I Sword export 
opportunities Incl ud Ins comm od I ties pricl ng ra n@£e, e:K port oosts and r,equ Ir mentsJ 
export facilities/locations, an cl f inal use d es.,cr i ptions. 

• Ra rrrr@rs: Cu rrent barr iers to reu Sie/rec ire ulation/recyding of th eSie commodities, ' 
and guld-a noe on in•f ra.s:tru ctu re nh a noem nts, pol Icy. and programmatic tool J ,and 
tr.aining necessa ry for s.uch development. 

t Individual Commodfitiest G·eneral Summary and Recommendatfons: Evaluate each 
commodity sepa r.ately in du ding fin dings. an cf recommendations.. 



Current Waste 
Characterization/ 
Disposal Analysis

• Analyze waste diversion opportunities including source reduction and existing and 
potential markets for reuse, resale, repair, repurposing and recycling in the Virgin Islands 
and Puerto Rico

• Explores the opportunities for more sustainable market approaches to materials 
management including cradle to cradle, closed loop, collaborative, lifecycle assessment, 
circular economy approaches within the Virgin Islands and within the pan Caribbean 
basin. 

• Results of the research shall be used to address human health and environmental 
concerns in the VI, to help create green jobs and develop a sustainable economy, and to 
inform an Integrated Sustainable Materials Management Plan for the Territory. 

How can we capture these 
resources which are valuable 
commodities that can preserve 
resources, create green jobs, 
and help build resilience and 
sustainability?

organics (151 . 178 tons. 35%) 

Plastics (58.860 tons. 13%) 

D Other: cootanun.ants. Residue. and Hazardous Hou:Seh<>ld Waste (49,209 tons. 11%) 

I Texllles. Bulk Waste C&O. and Tires (49,324 tons~, ~1~1%~':!;l ;:::::::=~:=:=~:--==-
■ Glass (17,$27 tons, 4%) 

■ Metals (15,442 tons, 4%) 
- Ele<:lronlcS'(3;?10 tons. 1 qt) 

Landfill, ~99% 

Recycling, <1% 
Donation & Reuse, <1% 



Linear Vs. Circular Economy

WHAT IS A CIRCULAR ECONOMY? 

A circular economy aims to redefine growth, focusing 
on posit ive society-wide benefits . It entails gradually 
decoupling economic activity from the consumption of 
finite resou rces, and designing waste out of the system. 
Underpinned by a transition to renewable energy 
sources, the ci rcular model builds economic, natural, 
and social capital. It is based on th ree principles: 

• Design out waste and pollution 
• Keep products and materials in use 
• Regenerate natural systems 

Source: Ellen MacArthur Foundation 

lj 
Material Consumption & Reuse 

Materials are consumed 

Recycling & Composting 

and reused until they 
Materials are recycled 

have reached the end of 
their useful life 

Distribution As Useful 
Products 

Recycled products are 
distributed as useful 

or composted 

nm rl11rt~ rPn lnri nn thP nPPrl 

Natural resources are 
used to manufacture 

material goods 

Materials are 
consumed 

a 

DD 
Materials are 
disposed of 



Commodities Reuse/Recycling –
Policy, Requirements, Infrastructure Costs, Avoided Costs , Value-Added Benefits, Jobs Created

Organics and 

Paper 

Composting 

Organics landfill 

ban 

Organic materials 

(yard waste, 

clean wood, 

food) and paper 

Relatively flat 

land spanning 2 

acres to 13 acres 

• Garbage/dump 

trucks to 

collect organic 

materials 

• Brush chipper 

or a tub 

grinder to 

break up waste 

(e.g., disaster 

debris) 

• Magnet and 

screens 

• Water source 

• Front-end 

loader, 

bulldozer, 

compost 

turner; or 

composting 

vessel; or 

Compost areas 

should be 

located at least 

one foot above 

seasonal high­

water table and 

100 feet away 

from residences 

and businesses or 

fencing build 

around it to 

protect 

composting 

vessels from 

flying debris 

70 jobs (e.g., 

skilled 

equipment 

operators for 

windrow turners, 

front-end 

loaders, and 

grinders) 

Ranges from 

$300,000 to 

$600;000 

USVI farms spend 

$93,000 of 

fertilizer 

Ranges from annually; 
Exporting 

$50,000 to assuming at least 
organics for 

$225,000 a share of this is 
landfilling could 

annually imported, 
cost $16.8 

domestic 
million annually 

composting could 

offset this cost 
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Requires minimal equipment/awareness and tra ining= -

Requires skilled t raining and microenterprise development= -

Requires significant equipment/market development=• 

Requires land use policy and large capital equipment =0 
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and Recycling 

C.Ontainer 
Reuse and 
Recycling 

Infrastructure/ Market Development Needs 

c&o Reuse 
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Constructed 
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Higher 



Markets for 
Secondary 

Materials and 
Products 

Recycl ing and 
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Plastics 
Reduction and 

Recycling 

Integrated Market Policies 

• Green business certification programs 
• Building certification programs 
• Extended producer responsibi lity policies 

• Product labeling requirements 
• Advanced disposal fees 

Policies for Sustained Markets 
• Green infrastructure requirements 

• Green purchasing requirements 
• Container deposit program 

C&D Reuse 

and Recycling 

Constructed 
Wetlands 

Enabling Policies for Materials Recovery Tire Recycling Container 
Reuse and 
Recycling 

• Fees for landfilling 
• Material landfill bans 
• Ordinances requiring recycling and source separat ion 

• Distribution of recycling and compost containers 

Behavior Chance Education, Outreach, and Trainine: 
• Outreach campaign on materials recovery and reuse 

• Technical tra ining for composting 
• Workshops and training on product repai r 

• Product and packaging bans 

Equipment and Infra.structure Investment 
• Creation of zero waste parks and monofills for recycling 
• Coordination across regional technology markets 

• Equipment purchases and f inancing 

• Financial support for microenterprise development 

Near-term 
Investments 

Longer-term 
Investments 



Type Barrier Associated Approaches Examples of Policy/Program To Address Barriers

Behaviora
l

Residents and business 
require a shift in how they 
purchase, use, and sell goods 
and there is an economic 
disincentive to consider 
alternative materials 
management approaches to 
landfilling.

Applicable to all materials and management 
approaches

Establish public zero waste goal and transparent annual measurement 
program
Landfill tipping fee and/or pay-as-you-throw fee program
Ordinances requiring recycling and source separation

Plastics waste prevention
Metal, plastic, and glass beverage containers 
recycling
Organics, C&D, electronic waste, and tires 
waste prevention and recycling/ composting

Implementation of product and packaging ban policies
Beverage container deposit programs
Material landfill bans
Training programs (e.g., composting and C&D deconstruction)

Infra-
structural

There is currently very little 
practice in source separation 
in the USVI and for curbside 
pick-up, streets are narrow 
and likely cannot 
accommodate multiple truck 
simultaneously picking up 
trash and recycling.

Applicable to all materials and management 
approaches

A program to distribute recycling containers
Creation of zero waste parks
Provision of appropriately sized recycling receptacles paired with every-other-
week trash collection and weekly collection of recycling and organics
Designating select areas at the landfill to drop-off recyclable materials by 
commodity type
Streamlining permitting processes for implementation of new materials 
management strategies

Knowledg
e Repair expertise and 

knowledge in prevention 
strategies and reuse 
opportunities is limited in the 
USVI. 

Excess food, C&D, textiles, bulk items, and 
electronics donation and reuse
Excess food, paper, plastics, metals, and glass 
waste prevention and recycling

Educational campaigns of useful strategies to prevent unnecessary 
consumption or extend the usable life of products through repair events or 
lending libraries
Subsidized workshops on repair techniques
Tourism education campaign on recycling practices and material bans

Market

There is currently little to no 
demand for recycled products 
in USVI.

Plastics prevention and bulk item and 
electronics recycling
C&D waste prevention, reuse, and recycling
Excess food, organics, paper, plastics, metals, 
and glass waste prevention and recycling

Product labeling requirements
Green purchasing requirements
Transparent advanced disposal fees Extended producer responsibility
Green infrastructure requirements
Building certification programs
Green business certification programs



Commodities Capture 
Options

Capturing Valuable Commodities and Recirculating In 
the Economy

Credit: Dave Bennink 
Reuse/Deconstruction 
Institute
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Container 
Reuse and 
Recycling

Technical and Economic 
Considerations 

Land Requi rements 

Heavy Equipment 
Requirements 

Resilience Requirements 

Jobs Created 

Capital Costs 

Operating/ 

Maintenance Costs 

Ef fects on Import Costs 

CONTAINER REUSE AND RECYCLING TECHNICAL CONSIDERATIONS 

Minimal 

Addit ional dishwashing equipment and deposit return machines 

Minimal 

CONTAINER REUSE AND RECYCLING ECONOMIC CONSIDERATIONS 

Minimal (with t he potent ial to create -50 jobs under a container deposit program) 

Ranges from $3,000 to $25,000 per dishwasher (and $10,000 to $25,000 per deposit 
return machine) 

Ranges from $600 t o $1 ,200 annually per dishwasher (and $0.0391 per container 
returned under a container deposit program) 

USVI imports $6 million in beer annually, some of which might be decreased by relying 
on kegs instead of single-use bottles and cans 



Donation, 
Resale, Repair,  
Lending 
Libraries

Technical and Economic 
Considerations 

TECHNICAL CONSIDERATIONS 

Minimal; enough land for 

Land Requirements • storage container and a temporary structure or warehouse space to 
store/ sell / distribute items or host repair events and equipment 

• refrigeration to store perishable food items 

Heavy Equipment Requirements None 

Resilience Requirements 
Items should be stored in structures or containers that are protected from 
flying debris 

DONATION AND CONSIGNMENT ECONOMIC CONSIDERATIONS 

Jobs Created 6 to 15 jobs (cash register positions, managers, coordinators) 

Capital Costs 
Around $30,000 (cost of renting shop space, storage space, marketing, and storing 
equipment) 

,- --
Operating/ 

Around $53,000 annually 
Maintenance Costs 

Effects on Import Costs 
A portion of import costs spent on textiles, e lectronics, food , and bulk items 
could be offset by donation, consignment, and repair programs 

Effects on Export Costs None 



Organics

Technical and Economic 
Considerations 

WINDROW IN-VESSEL AERATED STATIC PILE 

Relative ly flat land around Relatively flat land around 
Land spanning 13 acres and should Relatively flat land spanning 13 acres and should 
Requirements be located with setbacks to spanning around 2 acres be located with setbacks to 

reduce odor concerns reduce odor concerns 

• Garbage/ dump trucks to 
• Garbage/ dump trucks to 

collect organic waste 
collect organic waste • Garbage/ dump trucks to 

• Brush chipper or a tub 
• Brush chipper or a tub 

grinder to break up 
collect organic waste 

Heavy 
grinder to break up waste 

waste 
• Magnet and screens to 

Equipment 
• Magnet and screens to 

• Magnet and screens to 
remove contaminants 

remove contaminants • Brush chipper or a tub 
Requirements 

Front-end loader, 
remove contaminants grinder to break up waste • Composting vessel for • Perforated piping bulldozer, or compost • 

turner 
in-vesse l composting 

• Water source 
• Water source 

only 

• Water source 

Compost areas should be 
Compost areas should be 

located at least one foot Compost areas should have 
located at least one foot above 

Resilience above seasonal high-water fencing build around it to 
seasonal high-water table and 

Requirements table and 100 feet away protect composting vessels 
100 feet away from residences 

from residences and from flying debris 
businesses 

and businesses 

COMPOSTING ECONOMIC CONSIDERATIONS 

Jobs Created 
70 jobs (e.g., skilled equipment operators for windrow turners, front -end loaders, 

- and grindersJ 

Capital Costs Ranges from $300,000 to $600,000 

Operating/ 
Ranges from $50,000 to $225,000 annually 

Maintenance Costs 

Effects on Import Costs USVI farms spend $93,000 of fertilizer annually; composting could offset t his cost. 

Effects on Export Costs Exporting organics for landfilling could cost $16.8 million annually 



Animal Feed

Technical and Economic 
Considerations 

Land Requirements 

Heavy Equipment 
Requi rements 

Resilience Requirements 

Jobs Created 

Capital Costs 

Operating/ 
Maintenance Costs 

Effects on Import Costs 

Effects on Export Costs 

ANIMAL FEED TECHNICAL CONSIDERATIONS 

None 

• A t ruck or vehicle large enough to t ransport spent grain from t he brewery to farm. 

• If necessary, a storage container to store spent grains not used immediately. 

None 

ANIMAL FEED ECONOMIC CONSIDERATIONS 

None 

$49,888 - per new pick-up truck 

$3.31 a gallon for the quantity of gas used. $792 annual ly for maintenance. 

May offset costs ($777,689) associated with importing animal feed 

None 



Glass

Technical and Economic 
Considerations 

Land Requirements 

Heavy Equipment 
Requirements 

Resilience Requirements 

Jobs Created 

Capital Costs 

Operating/ 
Maintenance Costs 

Effects on Import Costs 

Effects on Export Costs 

GLASS RECYCLING TECHNICAL CONSIDERATIONS 

Up to 2,500 square feet 

Glass processing systems, such as those produced by Andela (the USVI already has 
five glass crushers), and glass furnaces for art applications 

If stored outdoors, the glass processing system will need to be protected from 
potential storm debris 

GLASS RECYCLING ECONOMIC CONSIDERATIONS 

2 to 4 jobs created (depe nding on the size of glass processing system and scale of art 
operations) 

$28,000 to $350,000 (depending on t he size of glass processing system · the USVI 
already has five glass crushers) and $10,000 fo r a glass furnace for art applications 

$8,400 to $16,900 (depending on the size of glass processing system ) and around 
S 1,000 for power and clean the furnace for art applications 

The USVI imports sand and grave l from other islands; glass recycling could offset 
some of t hose costs 

The alternative of exporting glass waste for landfilling could cost $1 . 9 million 
annually 



Metal

Technical and Economic 
Considerations 

Land Requirements 

Heavy Equipment 
Requirements 

Resilience Requirements 

Jobs Created 

Capital Costs 

Operating/ Maintenance 
Costs 

Effects on Import Costs 

Effects on Export Costs 

METALS RECYCLING TECHNICAL CONSIDERATIONS 

• Minimal and flexible; e nough space to fit: 
0 Heavy equipment; at least 1 O" by 1 O" (width x height) 
0 Metal waste collection areas (some already exist) 

• Dump trucks to collect and haul metal waste 

• Baler to crush waste 

• Sorting and processing equipment 

Equipment should be stored in areas that a re protected from flying debris 

METALS RECYCLING ECONOMIC CONSIDERATIONS 

Up to 18 jobs (e .g., metal sorters, skilled equipment operators) 

$100,000 to $1 .5 million (cost of a baler for each island) 

$310,000 (mostly fuel a nd labor costs) 

None (since materials would be recycled outside of the USVI) 

Exporting metal waste for landfilling could cost $1 . 7 million a nnually 



Plastics Reuse 
and Recycling 

Technical and Economic 
Considerations 

Land Requirements 

Heavy Equipment 
Re quirements 

Resilience 
Requirements 

Jobs Created 

Capital Costs 

Operating/ 

Maintenance Costs 

Effects on Import 

Costs 

Effects on Export 
Costs 

PLASTICS REDUCTION TECHNICAL PLASTICS RECYCLING TECHNICAL 

CONSIDERATIONS CONSIDERATIONS 

• Minimal and flexible; enough space to fit : 

• Minimal; bottle-filling stations 0 Some small equipment; at least 5" 2" 

could be installed in existing 5" (length x width x he ight) 

buildings/ infrastructure 0 Plastic collection a reas (some already 
exist) 

• Trucks to collect and haul discarded 

None 
plastics 

• Sorting and processing equipment 

• Shredder or extruders 

Equipment should be stored in areas Equipment should be stored in areas that are 
that are protected from flying debris protected from flying debris 

PLASTICS REDUCTION ECONOMIC PLASTICS RECYCLING ECONOMIC 

CONSIDERATIONS CONSIDERATIONS 

Varies depending on the scale of the 
Up to 3 jobs 

program 

$4,000 to $4, 500 (per bottle- filling 
$14,000 (cost of equipment and space) 

station) 

$600 to $650 per year (per bottle-filling $72,000 per year (cost of rent, materia ls, and 
station) wages) 

Bottle-filling stations can replace a 
Recycled plastic products can replace a 

portion of the amount spent importing 
portion of the amount spent importing plastic 

plastic water bottles. 
furniture, const ruction materials, jewe lry, 
and other plastic items. 

Exporting plastic waste for landfilling could cost $6. 3 million annually 



Tire 
Recycling 

Technical and Economic 
Considerations 

Land Requirements 

Heavy Equipment 
Requirements 

Resilience 
Requirements 

Jobs Created 

Capital Costs 

Operating/ 

Maintenance Costs 

Effects on Import 
Costs 

Effects on Export 
Costs 

TIRE BALING TECHNICAL CONSIDERATIONS 

• Minimal and flexible; enough outdoor 
space to fit: 
0 Heavy equipment; at least 30' by 

14 ' (width x height ) 
0 Tire waste collection areas (some 

already exist) 

Tire baler (may already exist within the 
USVI ) 

Equipment should be stored in areas that 
are protected from flying debris 

TIRE BALING ECONOMIC CONSIDERATIONS 

1 to 2 jobs created (depending on the size of 
tire processing system) 

$18,000 to $60,000 for tire balers 

$1 ,200 annually for tire baling 

Minimal 

Export costs for the entire annual tire supply 
total between $360,000 and $730,000; to the 
extent that tires can be used in the territory, 
this cost would be reduced 

TIRE RETREADING TECHNICAL CONSIDERATIONS 

• Would depend on the scale of the tire 
retread operation. 

At a minimum, a curing chamber and any 
necessary digital inspection equipment. 
Computer-controlled machines can also assist 
in t ire reconstruction. 

An indoor, weather-shielded manufacturing 
facility would be necessary. 

TIRE RETREADING ECONOMIC 

CONSIDERATIONS 

Depends on the size of the retread 
operation. 

Depends on the size of the retread 
operation. 

Depends on the size of the retread 
operation. 

As high as $20 million annually, depending 
on the size of t he in-territory retread 
operation and demand for retreaded tires. 

The cost of importing new t ires would be 
reduced for each t ire retreaded within the 
USVI. Raw materials would still need to be 
imported. 



Textiles: 
Resale, 
Upcycling, 
Downcycling

Technical and Economic 
Considerations 
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Electronics

Technical and Economic 
Considerations 

Land Requirements 

Heavy Equipment 
Requi rements 

Resilience Requi rements 

Jobs Created 

Capital Costs 

Operating/ 

Maintenance Costs 

Effects on Import Costs 

Effects on Export Costs 

ELECTRONICS RECYCLING TECHNICAL CONSIDERATIONS 

Minimal; enough space for 40-foot marine containers to store electronics while 
preparing for shipment 

Forklifts (already owned by the VIWMA) 

Electronic waste should be stored indoors or in impervious containers 

ELECTRONIC WASTE ECONOMIC CONSIDERATIONS 

None beyond current operations 

None beyond cur rent operations 

Around $82,000 annually (for shi pping to a Cert i fied Electronics Recycler ) 

None 

None, already spending approximately $82,000 annually for shipping 



Islands SMM Speaker Series

John Wackman, Founder, HV Repair Café now active in 
more than 40 communities in 12 counties in the Hudson 
Valley, Catskills and Capital region. Co-author of Repair 
Revolution

Cynthia Andela, New York Founder, Owner and 
President of Andela Glass with clients throughout the 
Caribbean.

Patrick Villemin, St. Marten, Solid Waste Director

Alan Hunt, Bermuda, Former Wider Caribbean Solid 
Waste Association/ReCaribe Executive Director

Clarkston Trott, Bermuda Solid Waste Manager

John Harder, Hawaii, Zero Waste Kauai Co-Founder and 
President, Waste Diversion Analyst-Kauai County, Maui 
County Solid Waste Director, US Commonwealth of the 
Northern Mariana Islands Solid Waste Director.

Timonie Hood, USEPA Region 9 Zero Waste Zero Waste 
and Green Buildings Coordinator with projects in the 
Pacific Islands

Charlotte McDevitt, British Virgin Islands, Green VI

Edison Garraway, Trinidad and Tobago, Former Solid 
Waste Manager

Jean Bonhotal, Director, Cornell Waste Management 
Institute with Projects On Engineering Applications of 
Compost in British Virgin Islands, Haiti, India and more

Norm Ruttan, President, IWasteNotSystems, Canada

Maryellen Etienne, Reuse International
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International Islands 
Sustainable Materials Management 
Association

• How can we come 
together with our islands 
communities worldwide 
to help each other 
become more resilient 
and sustainable using 
what we have or 
generate on island or 
close by. 
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