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Legal Framework

● 1978 - Creation of 

PRSWA

● 1992 - Recycling Act

● 2003 - Waste 

Characterization 

Study

● 2003 - Landfill 

Lifespan Study

● 2004 - Strategic Plan 

for Solid Waste 

Management 

(PERMS) & PREQB –

Permitting

● 2008 - Infrastructure 

Dynamic Itinerary
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Baseline Waste 
Management Issues

● Compliance

● Landfills are PR’s only means of disposal

● Tipping fees are low!

● Lack of funding streams for infrastructure 

improvements, closure, and post-closure costs

● Low diversion and recycling rates
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PR Waste 
Management News

Pre-2017 Hurricane Season

Limited landfill space

Ref.: ENDI, Fox News, Caribbean Business 5Hanna K. Rodríguez Morales, PE, SC | 2018 | AIChe Hurricane
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PR Waste 
Management News

Pre-2017 Hurricane Season

Pay As You Throw (PAYT)

Ref.: ENDI, El Vocero, SWANA Caribbean on Twitter 6Hanna K. Rodríguez Morales, PE, SC | 2018 | AIChe Hurricane
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Coal Combustion Residuals (CCRs)

PR Waste Management News
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Pre-2017 Hurricane Maria Status

● Operation 

● Expansions 

● Closure Orders 

● AOC with EPA (expansion) 

● New facilities, PPP

● 29 landfills (USEPA, Nov. 

2016) 

○ 19 continue using unlined 

cells 

○ 12 under legal agreement 

with EPA 

● PRSWA & PREQB, April 2014 

○ 3 Compost Facilities 

○ 115 Recyclable Materials 

Collection Facilities 

○ 4 Recyclable Materials 

Facilities (MRFs)

Landfills Situation – Environmental Crisis
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• 69 
LFs

1980s

• 32 
LFs

1990s

• 29 
LFs
2000s-
2010s



PR Waste Generation
Waste 

Generation Rate: 
● 5.56 pounds per 

person per day 

● 70% disposed of 

in landfills

Ref.: PRSWA Interactive Map http://www.ads.pr.gov/mapas/mapa-srs.html
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Pre-2017 Hurricane Maria Status
As per the Puerto Rico Solid Waste Management Authority (PRSWA)
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PR Climate Change Council 
(PRCCC) 
● Ensure a coordinated effort in assessing risks and 

impacts from coastal hazards and climate changes and 

in recommending adaptation strategies.

● Works towards the following objectives: 

○ Use the best available scientific knowledge;

○ Identify, assess, prioritize, and develop effective adaptation 
strategies and policies;

○ Communicate findings, consensuses, and recommendations to 
government, civil society;

○ Cultivate a well-informed Puerto Rican society.
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Assessment Methodology – ISO 31000

Waste Management 

Industry infrastructure 

components, or service 

chain elements evaluated 

● Collection, Transfer 

and Transport 

Systems, 

● Segregation and 

Materials Recovery

● Treatment and 

Energy Recovery

● Disposal
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• Working Group 3: Society 

and Economy

• Focus: Critical Infrastructure

• Collaborating Organization: 

Natural Disaster Management 

Commission of PR’s

Professional College of

Engineers and Land

Surveyors



WM Infrastructure Risk Register 
Results

1. Train emergency response personnel in site-specific 

risks or vulnerabilities; improve operator-response 

agency communication. 

2. Improve weather prediction technology and 

communications. 

3. Promote Best Available Control Technology (BACT) and 

Best Management Practices (BMPs) when designing, 

constructing, and operating Landfill Gas (LFG) systems.

Risk Treatment or Adaptation Measures (existing or potential)
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WM Infrastructure Risk Register 
Results

4. Improve monitoring technology to improve statistics and 

projections. 

5. Research and development opportunities in the island's 

solid waste industry. 

6. Promote waste diversion by implementing Integrated 

Solid Waste Management (ISWM) alternatives. 

7. Ensure no landfill expansions towards potentially 

affected (or vulnerable) areas are approved or built.

Risk Treatment or Adaptation Measures (existing or potential)
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2017 Hurricane Season
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Several storms that developed “on each other's heels” from Aug. 17 to Sept. 16: 

Harvey, Irma, Jose, Katia, Lee and Maria

Ref.: NASA/NOAA GOES Project



Waste Management 
News shifted

Post-2017 Hurricane Season
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Ref.: ENDI, Fox News, Caribbean Business
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Legislative Updates

● Task force created by PREQB for Emergency Solid Waste 

Management 

● Public policy to fight climate change in Puerto Rico 

proposed 

● Municipalities are allowed to create and manage 

temporary vegetative and construction debris collection 

centers, following certain guidelines 

● PREQB approves thermal treatment of debris via waiver 

● Microgrid development regulation
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Post-Hurricane Maria Timeline

Sept 20, 2017

Hurricane María 
Ravages Puerto 

Rico

October 13, 2017 
USACE Debris 

Cleanup Efforts 
begin

October 16, 2017

7,367 Cubic 
Yards Have been 

removed
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Post-Hurricane Maria Timeline (cont.)

October 23, 2017

Debris Cleanup 
Begins in Levittown

October 24, 2017 

Fajardo Mayor signs 
Right-of Entry for 
USACE In effect 

authorizes thermal 
treatment

February 8, 2018

PREQB Approves 
Thermal Treatment 

of Debris (via 
waiver)
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Post-Hurricane Maria Timeline (cont.)
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February 23, 2018

Federal funding for 
Cleanup Extended

March 21, 2018 

Six months after 
Hurricane Maria, many 

areas still lack power

March 31, 2018

EC Waste announces 
that in six months they 

received one year’s 
worth of waste, need 

for more airspace



Household Hazardous Waste 
(HHW)

January 5, 2018 

● 130,000 containers of HHW and orphan 

containers, white goods and e-waste items, 

have been collected
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Ref.: USEPA

USEPA

USACE

FEMALocal Governments



Debris & Vegetative Waste

USACE: Recycling metal and wood chips; 

November 21, 2017 estimates: 

● Wood chipper converting 5,000-6,000 

cubic yards per day into Mulch 
○ 630,000 cubic yards will be reduced and used for 

compost, landfill cover and slope protection. 

● Close to 9,000 appliances are part of the 

debris

Ref.: The Fort Campbell Courier
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FEMA

Local 
Govnt.

USEPAUSACE



Sunken or Grounded 
Vessels

● 377 Vessels 

● Over 300 miles 

● 1000 Tons of solid vessel waste 

materials disposed
Ref.: Reuters, U.S. Coast Guard News, NYT 23Hanna K. Rodríguez Morales, PE, SC | 2018 | AIChe Hurricane
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Flood Control Pumps

Aerial View Juana Matos Community 

in September 22, 2017

Ref.: The Guardian
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Almost closing
• PRSWA estimates that the powerful hurricane created 

6.2 million cubic yards of waste and debris. 
• Estimates that at current recycling rates, all of the 

island's landfills will be full in 20 to 25 years.
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Ref.: Latina Media Ventures LLC

Ref.: TICK TOCK by Jodie Howarth

(Haiku Deck)



New Challenge!
China Waste Import Restrictions

In 2017 and 2018, the Chinese government 

implemented a series of waste import 

restrictions limiting or banning a variety of 

recyclable materials that had previously 

been accepted for processing. 

The restriction of the flow of materials has 

created new challenges throughout the 

supply chain of scrap. 

Ref.: SWANA (https://swana.org/Resources/ChinaWasteImportRestrictions.aspx) 
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The lack of efforts to achieve an 
ISWM in addition to lack of 
coordination between the different 
sectors has truly compromised the 
effectiveness of WM systems and 
the industry in the Caribbean.

- Ing. Hanna K. Rodríguez Morales Integrated Solid Waste 

Management Solutions for Puerto Rico: Small, Replicable Steps 

Towards Achieving Drastic Changes. 2014.

“

”
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ReImagina Puerto 
Rico publishes final 

reports

The Resilient Puerto Rico Advisory 
Commission published its final reports with 
actionable and timely recommendations for 
the responsible use of recovery funds. This 

focused on rebuilding Puerto Rico in a 
resilient and sustainable manner; 

physically, economically, and socially.

All six (6) reports are available in English 
and Spanish on their website: 

http://www.resilientpuertorico.org. 
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