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Abstract

This study examines the current state of flood waste treatment in Korea and recommends an alternative
management strategy based on the lessons from Japan and US. Direct landfillingwas recognized as one
of the major problems in Korea as it was related to the absence of the master plan in the municipalities
and the lack of cooperation between municipalities and waste facility authorities. Additionally, we pointed
out inadequate capacity to determine the optimal scale of human resources and equipment due to the shortage
and inconsistency of flood waste data and the lack of research on prediction of flood waste amount. The
recommended solutions based on the investigation of the US and Japanese cases include institutional
complementation granting financial incentives to the municipalitiesthat establish a master flood waste plan.
A better method of forecasting flood waste amount should be incorporated into the flood waste management
in Korea by benchmarking the forecasting methods used in US and Japan. Furthermore, a routine survey
of flood waste should be carried out to monitor actual implementation of the master plan.
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Table 1. Status of incoming flood waste to SUDOKWON landfill (2010 - 2014)

Year Seoul Incheon Gyeonggi—do Total Remarks
2010, ton 2,522 619 101 3,242 -
2011, ton 16,734 56 38,675 55,465 7/30~10/28
2012, ton - - - - -
2013, ton - - - - -
2014, ton - - - - -

Total 19,256 675 38,776 58,707 -

o IS Aot (Jeong & Kim, 2012).
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Figure 1. Flood waste generation and disposal cost in Korea
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Table 2. Comparison of waste treatment between Korea and Japan

Recycled | Incinerated | Landfill
Korea(Seoul) 19% 81%
Japan(Mitsuke—Shi) 14% 55% 31%

% Source: Korea Environment Institute(2016)
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Table 3. Disaster waste and tsunami disaster waste treated for 2011 Great East Japan Earthquake

Categor Prefectures Municipalities Estimated disaster Treated volume (1,000t)
sory completing treatment | waste of volume (1,000t) | Recycled | Incinerated | Landfill Total
Disaster 13 237/239 90.193 16,290 2,431 1,332 20,053
waste (99%) ’ (81%) (12%) (7%) (99%)
Tsunami 6 35/36 10.600 10,434 B 166 10,600
disaster waste (99%) ’ (98%) (2%) (99%)
Recycled
Raw cement material Heat recovery
16,290 1,107 198
(81%) (6%) (1%)

% percentage may not match due to rounding of fractions

¥ Source: Japan Ministry of the Environment(2015)
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Figure 2. Disaster waste collection and disposal in Iwate prefecture
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Figure 3. Disaster waste collection and disposal in Korea
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Planning for natural disaster debris, 2008 (EPA)

Disaster waste safety management
guideline, 2013(Korea)

Pre-Planning
Activities

+ Determine FEMA Public Assistance eligibility requirements
and Pilot Program approval process for a disaster debris
management plan

X
(No system)

« Identify and forecast debris amounts and types
- Use available software and other method for forecasting
- Identify debris from commercial activities or unique
situation

X

(No system)

+ Evaluate applicable environmental rules
- Federal, state & local requirements
- Non-hazardous wastes, hazardous wastes, PCBs, ACM,
treated wood, lead based paint, electronics, etc
- Develop regulatory contact list

X
(No system)

Ancillary
Activities

« Inventory debris capacity
- List location of all types of debris management facilities
- Evaluate additional capacity
Recycling, waste to energy, disposal
- Perform environmental assessment of existing or
potential facilities

A

(some facilities lists only exist)

« Pre-select debris management sites
- Determine applicable regulations/permits
- Perform environmental assessment
- Waste types
- Identify public/private land for use
- Pre-negotiate contracts

A

(waste types lists only exist)

« Evaluate equipment and administrative needs
- Equipment needs, availability and pre-negotiated
contracts/pre-qualified contractors
- Staffing needs, office space, mutual aid agreements

X
(No system)

+» Develop communication plan
- Plan for communication with debris management team,
local communities, federal and state Agencies, residential
waste haulers and the public

X
(No system)

» Strategize for disaster debris prevention
- Measures for public and government to protect property

X
(No system)

Management of
Debris

« Debris removal strategy
« Address harmful materials
 Determine management method for each type of debris
(recycling, waste to energy, disposal, open-burning)
« Plan should address
- Environmental protection
- Segregation of materials
- Collection
- Facility delivery requirements
- Temporary storage

A

collection & temporary storage
guideline exist but not specific
Segregation of material exists
No guidelines except as
mentioned above

¥ Source: EPA(2008) and Ministry of Environment(2013a)

Figure 5. Comparison of flood waste guideline
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Table 4. Comparison of flood waste generation between (a) and (b)

The 4th survey on waste Department of Disaster Differences, ton

materials, ton (a) Recovery Assistance, ton (b) (a) — (b)

Seoul 17,154 4 5,200 11,954.4
Busan 460.3 - 460.3
Daegu 557.5 - 557.5
Incheon 563.9 - 563.9
Gwangju 0.0 - 0.0
Daejeon 550.0 - 550.0
Ulsan 1,133.0 - 1,133.0

Gyeonggi—do 79,793.7 55,402 24,3917
Gangwon—do 7,259.0 5,661 1,598.0
Chungcheongbuk—do 345.0 - 345.0
Chungcheongnam—do 2,510.0 1,040 1,470.0
Jeollabuk—do 8,142.2 7,692 450.2
Jeollanam—do 1,032.4 479 553.4
Gyeongsangbuk—do 380.5 - 380.5
Gyeongsangnam—do 1,742.0 1 1,741.0

Jeju—do 19,284.0 - 19,284.0

Total 140,907.0 75,475 65,432.0
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Table 5. The expected debris amount for occupancy type i

EDWi, j)= Depth%; > Fa; < (DWF, ;+ DWS, .+ (DWFoF, ;< FoF%)+ (DWFoS, ;< FoS%))

percent of building area with footing foundations, aggregated from default foundation type distribution
debris weight (in tons per 1000 square foot) of foundation materials for buildings with slab—on—grade

percent of building area with slab—on—grade foundations, aggregated from default foundation type distribution

EDW\i,j) = Expected debris weight of occupancy i, for depth j
Depth %j = the percent of the current census block subjected to the given depth, j
Fa; = floor area of occupancy i (in 1000 square feet)
DwF . - debris weight (in tons per 1000 square foot) of building
- finishes for occupancy i, and depth j
Dws . debris weight (in tons per 1000 square foot) of building
“J structural components for occupancy i, and depth j
DWFoF. = debris weight (in tons per 1000 square foot) of foundation
J materials for buildings with footing foundations for occupancy i, and depth j
FoF =
oF% (Note: FoF% and FoS% must sum to 100%)
DWFoS, . =
"7 foundations for occupancy i, and depth j
FoS% =

(Note: FoF% and FoS% must sum to 100%)

% Source: FEMA(2013b)
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