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ABSTRACT

Korea Government promotes the installation of buffering retention facility to protect the water environment and prevent the
environmental contamination event by toxic materials. Although the buffering retention facility is very important to protect the natural
environment through the retention of accidental pollution and initial runoff, much study has not been done to suggest the guide line for the
design of the facility. In this study, we suggested the rational items for the design of buffering retention facility based on many experts
after we investigated and compared the previous results of many design materials.
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Table 1. Main literature of design documents

No. Name Author Year
Basic & Working Plan of Buffering Retention Facility for Ochang Scientific Cheongju-City, Korea

Case01 . . ) . 2020
Industrial Complex at Cheongju Environment Corporation

. . . . J . < Ard .

Case02 Basic & Working Plan of Euffermg Retention Facility for Jinwi 3" Industrial Jinwi 3* Industrial Complex 2017
Complex at Pyeongtaek-si

Case03 Eﬁillcl: gj’: Working Plan of Buffering Retention Facility for MegaPolis at Chungju-city 2016

Basic & Working Plan of Buffering Retension Facility for Goryeong Dasan
Industrial Complex in Nakdong River Basin

Basic & Working Plan of Buffering Retention Facility for Kimcheon Industrial
Complex in Nakdong River Basin

Basic & Working Plan of Buffering Retention Facility for Waegwan 1&2 and
Yeongcheon Donam Industrial Complex in Nakdong River Basin

Basic & Working Plan of Buffering Retention Facility for Chaesin 1* Industrial
Complex

Case04 Korea Environment Corporation 2014

Case05 Korea Environment Corporation 2013

Case06 Korea Environment Corporation 2012

Case07 Korea Environment Corporation 2011

Basic & Working Plan of Buffering Retention Facility for Gyeongsan 2™ (Jain)

Case08 Industrial Complex

Korea Environment Corporation 2011

Basic & Working Plan of Buffering Retention Facility for Gyeongsan 1*

Case09 (Jillyang) Industrial Complex

Korea Environment Corporation 2009

Basic & Working Plan of Buffering Retention Facility for Dalseong Industrial ~ Environmental Management

. 2004
Complex at Daegu Corporation

Casel0
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Table 2. Comparative analysis of basic design items

Case Case Case Case Case Case Case Case Case Case

Item of Basic Design 02 10

O

Determination of Location

- Basic Direction

O O 0O&
O O O|R
O O 0Ols

O
O
- Regional Status of Target Site O

O O 0O0|=
OO0 008
O 0O 0O0|8

- Comparison of Target Sites

OO 00O0R
O O00O0O0R

O
O

- Review of Target Site

- Selection of Target Site

O 0O
O

- Consideration of Transfer Site

- Review of License

Setting of Retention Area

- Installation Purpose & Related Laws

- Retention Area

OO0 OO0
OO OO0

Review of Retention Materials

- Review of Related Plans and Laws

OO0O00O0

OO0 0O000O0

OO000O0

OO0O00O0

OO0O00O0

OO00O0
O

- Basic Direction

O

- Selection of Retention Materials

- Review Results

O 00O
O
O
O
O
O
O
O

Setting of Capacity for Buffering
Retention Facility

O O 00O

- Basic Direction

- Related Laws & Plans O O O O O O

- Review of Installation Method O

- Study on Application of Existing
Facility (Reduction Facility of O
Non-point Pollution)

- Selection of Installation Type O

- Review of Existing Cases O O O
- Estimation of Accident Spill O O O
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Table 2. Comparative analysis of basic design items (continued)

Case Case Case Case Case Case Case Case Case Case

ltem of Basic Design o 02 03 04 05 06 07 08 09 10
- Estimation of Fighting Water O O
- Estimation of Base Flow rate for O O O O
Storm Sewer Pipe
- Determination of Buffering Retention O O O O O O O o o

Facility

- Modeling(Review of Retention Effect
based on Rainfall-Runoff Model)

Objective Treatment Efficiency of
Buffering Retention Facility

- Review of Discharge and
Linked-Processing with Existing O
Retention Facility

- Review of Objective Treatment
Efficiency for Non-Point Pollution O
Retention Facility

- Water Quality Standard for Simple
Processing Exceeding Facility
Capacity of Public Sewage Treatment
Plant Processes during Rainfall Event

- Review of Management Water
Quality for Combined Sewage O
Overflows (CSOs)

- Determination of Objective Treatment
Efficiency for Buffering Retention O
Facility

Unit Process Plan of Buffering
Retention Facility

O
O
©)
O
©)
O
O
©)
O
O

- Unit Operation and Process Plan O @) O

- Review of Monitoring Device for
Hazardous Material O O O

- Intercepted Stage of Retention
Material

- Stage of Water Quality Monitoring O

- Retention Stage of Retention Material

O OO0 O
O OO O

- Measurement Stage of Water Quality
of Buffering Retention Water

- Treatment Stage of Buffering
Retention Water

O O 00 O

- Treatment Stage of Deposit of
Buffering Retention Facility

O

O
O

Intercepted Plan of Retention Material O

O o0 o O O OO0 O

- Current Status of Storm Sewage Pipe

(Current Status of Drainage Area) O

o O O O
o O O O

- Intercepted Plan

oo 0 0o 0o O O 00 O

O
O
O
OO0 O O

- Plan of Intercepted Pipe O O
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Table 2. Comparative analysis of basic design items (continued)

Case Case Case Case Case Case Case Case Case Case

Item of Basic Design 01 02 03 04 05 06 07 08 09 10

- Review of Intercepted Facility

(Movable Weir) O

- Review of Mountain Valley Inflow
Exclusion and Intercepted Plan

Water Quality Monitoring of Inflow O

O O
O 0O

- Basic Direction O

- Installation Basis of Water Quality
Monitoring for Inflow

O
O
O

- Application Case of Buffering
Retention Facility

O
©)
O

- Review of Monitoring Device for
General Item

O
O
O
O
O
O

- Review of Monitoring Device for
Hazardous Material

- Determination of Monitoring Facility
for Inflow

o O O

Retention Plan for Retention Material O

O
OO0 O O

- Basic Direction O

- Retention Plan for Clear Day

- Retention Plan for Rainy Day

©)

- Retention Plan for Accident Spill O

- Separation Retention Plan based on
Water Quality of Inflow

- Facility Plan

Water Quality Test for Buffering
Retention Water

O
O
©)

- Purpose of Water Quality Test

- Period of Sample Collection for
Water Quality Analysis

O
©)
O O O O O 00O

O
©)
®)

- Location of Sample Collection of
Buffering Retention Water for Water

O
O
O
O
O

Quality Analysis
- Ttem of Water Quality Test O O O O O O O
- Exec'uting Organization of Water O O O O O o O
Quality Test
Treatment of Buffering Retention Water O O O O O O O O
- (Initial Stage) Treatment of Rainfall O O
Runoff
- Treatment Concept of Accident Spill O O O
- Investigation of Retention and
Treatment Record of Accident Spillat O O O O
Similar Facility
- Review of Treatment Method of O O ) O O 0O

Accident Spill
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Table 2. Comparative analysis of basic design items (continued)

Case Case Case Case Case Case Case Case Case Case

Item of Basic Design 01 02 03 04 05 06 07 08 09 10

- Management Plan of Buffering

Retention Facility O O O O O O O O O
- Connecting Process Plan for Waste
Water Treatment Facility O > O O O > O O
- Review of Connecting Process for
Buffering Retention Facility O O O O O O
- Transfer and Discharge Plan of
Buffering Retention Water O > O O O O O O
- Revi‘ew of Contaminant Removal O O O O O O
Device
- Review of Washing Equipment O O O O
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Table 3. Comparative analysis of working design items

. Case Case Case Case Case Case Case Case Case Case
Working Plan Item

Civil Engineering Field

- Facility Arrangement Plan

O 0 0OlS
O 0 0O|&
O O OR
O 0 0OR
O O OR
O 003
O 008

- Pipe Installation Plan

O 008
O O 0O0O|s

- Hydraulic Longitudinal Plan

- Intercepted Facility Plan

- Pipe Foundation

- Review of Depth of Frost Penetration

- Determination of Pipe Thickness

O) G OHOMHOMHOHOHOM MO

- Structure Plan

- Estimation of Soil Constant

O OO

- Structure Foundation Plan

O 0

- Review of Excavation Method

O OO0

- Temporary Facility Plan

- Monitoring Management Plan O O

- Treatment Plan of Groundwater
Inflow during Construction

- (Structure) Waterproof Type Method ~ O O

- Rainwater Drainage Plan

O 00
OO0 O

O 00
OO0 O OO0
OO0O0 O OO0
OO0 O OO0

- Subsidiary Facility Plan O
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Table 3. Comparative analysis of working design items (continued)

Case Case Case Case Case Case Case Case Case Case

Working Plan Item 01 03 04 05 06 07 08 09 10

Review of Structure Foundation O

- Review Object and Outline

- Determination of Foundation Type

- Application State of Foundation Type

- Review of Safety for Direct
Foundation

- Review of Excavation Method

Review of Slope Stability

- Outline

- Method of Soil Slope Analysis

- Applied Groundwater Level

- Review of Safety Ratio of Slope

- Result of Slope Stability Analysis

OO0 000000 O 0O00O0os
O

- Structure Waterproof Type Plan

Architecture Field O

- Outline of Construction Work

- Concept of Architecture Plan

- Architecture Plan @)

- Main Material Plan

- Structure Plan @)

OO0 00000
OO0 00000
OO0 00000
OO0 00000
OO0 00000

- Machine Equipment Plan O

- Detention Tank Ventilation Plan

Mechanical Field

OO0 O0OO0OO0O0O0O0O0

O O

- Basic Direction

O 00
O 00
O 00

- Design Condition

- Treatment Process Chart of Buffering
Retention Facility

O O 0O0
O 00O
O 00O
O 00O

- Comparison of Process Plan and Main
Device per Unit Equipment

O
O
®)
®)
®)
©)
O
®)
O

O

- Mechanical Equipment List O O

- Instrument Diagram)
Treatment Schematic Diagram O
(Piping and Instrument Diagram)

O
O
O
O
O
O
O

Electricity & Instrument and Control
Field

- Project Outline

- Project Range

OO0 O
OO0 O
OO0 O
OO0 O
OO0 O

- Plan Direction and Principal Point

- Related Laws and Standard

OO0 000
OO0 000 O

©)

- Electric Equipment O

- Instrument and Control Equipment O

OO0 00000 O

O OO0
O OO0
O OO0
O OO0
O

- Architecture Electric Equipment

O O
O O

- Disaster Prevention Equipment
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Table 3. Comparative analysis of working design items (continued)

Case Case Case Case Case Case Case Case Case Case

Working Plan [tem o 02 03 04 05 06 07 08 09 10

- Low Carbon Green Growth Plan

(Energy Saving Plan) O O O O O O

Instrument and Control Plan

- Outline

- Plan Direction and Principal Point

- Project Range

- Related Laws and Standard

- Monitoring Control Equipment

- Remote Monitoring Control
Equipment

- Instrument Equipment

O O O 000000 O

- Uninterrupted Power Supply
Equipment

Landscaping Field

O 0O

- Basic Direction

- Current Status Investigation and
Analysis

- Plan Content

O O OO0 O O O O0OO0OO0OOOoO O

- Concept of Main Planting

- Determination of Applied Species of
Trees

- Planting Plan

OO0 O O

- Planting Planning Map

- Facility Plan O

00

- Pavement Plan O
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Basic Plan Item

Working Plan Item

Chapter 1. Plan Ability
1. Project Outline
1) Project Background and Object
2) Project Content and Range
3) Project History and Future Plan
4) Project Main content
5) Project Expected Effect
2. Basic Investigation and Related Plan
1) General Current State of Project Area
2) Social Characteristics Investigation
3) Industrial Complex State Investigation
4) Environments Investigation
5) Drainage Area and Existing Pipe State Investigation
6) Environmental Basic Facility State Investigation
7) Related Law and Plan Investigation
8) International and Domestic Buffering Retention Facility
Case Investigation
3. Field Investigation
1) Survey
2) Soil Investigation
3) Discharge and Water Quality Investigation
4) GPR Exploration
4. Location Determination
1) Basic Direction
2) Current State of Project Area
3) Review of Project Area
5. Review of Retention Area Setting and Retention Material
1) Installation Object and Related Law
2) Basic Direction
3) Retention Area
4) Determination of Retention Material
5) Review Result
6. Determination of Capacity for Buffering Retention Facility
1) Related Laws and Plan
2) Review of Existing Case
3) Determination of Capacity for Buffering Retention Facility
4) Review of Retention Effect through Hydraulic & Hydrologic
Analysis
7. Unit Process Plan of Buffering Retention Facility
1) Intercepted Stage of Retention Material
2) Stage of Water Quality Monitoring
3) Retention Stage of Retention Material
4) Water Quality Test Stage of Buffering Retention Water

Chapter 1. Civil Engineering Field
1. Facility Arrangement Plan
1) Consideration of Facility Arrangement
2) Basic Concept of Facility Arrangement
3) Facility Outline
4) Structure Plan
5) Structure Longitudinal Plan
6) Earthwork Plan
2. Pipe Construction Plan
1) Pipe Installation Plan
2) Pipe Laying Plan
3) Floor Plan
4) Review of Pipe Type
5) Review of Excavation Method
6) Review of Pipe Jacking Method
3. Hydraulic Longitudinal Plan
1) Basic Direction
2) Hydraulic Plan
3) Structure Longitudinal Plan

4. Interception Facility Plan

1) Pumping Station Plan and Capacity Estimation
2) Plan of Motorized Valve Room
3) Plan of Discharge Monitoring Room
4) Drainage Gate
5) Plan of Manhole Installation
6) Etc.
5. Pipe Foundation
1) Consideration of Pipe Foundation Determination
2) Standard for Foundation Work
3) Review of Pipe Strength
4) Estimation of Rigid Pipe Strength
5) Estimation of Flexible Pipe Strength
6) Review Result of Pipe Foundation
6. Review of Frost Penetration Depth
1) Outline
2) Estimation of Modified Frost Penetration Depth
3) Estimation Method of Frost Penetration Depth
4) Estimation Result of Frost Penetration Depth
7. Determination of Pipe Thickness
1) Standard of Determination of Pipe Thickness
2) Determination of Pipe Thickness
8. Structure Plan
1) General Item
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Table 4. Design Items (continued)

Basic Plan Item

Working Plan Item

5) Treatment Stage of Buffering Retention Water
6) Deposit Treatment Stage of Buffering Retention Facility
8. Interception Plan of Retention Material
1) Stormwater Pipe State (Drainage Area State)
2) Intercepted Pipe Plan
9. Water Quality Monitoring for Inflow
1) Review of Monitoring Device for General Item
2) Review of Monitoring Device for Hazardous Material
3) Determination of Monitoring Facility
10. Retention Plan for Retention Material
1) Basic Direction
2) Retention Plan during Clean Day
3) Retention Plan during Rainy Day
4) Retention Plan for Accident Spill
11. Water Quality Test for Buffering Retention Water

1) Location and Period of Sample Collection for Water Quality

Analysis
2) Item of Water Quality Test
3) Executing Organization of Water Quality Test
12. Treatment Plan for Buffering Retention Water
1) Treatment Concept of Accident Spill
2) Review of Treatment Method of Accident Spill
3) Management Plan of Buffering Retention Facility

4) Connecting Process Plan for Waste Water Treatment Facility

5) Transfer and Discharge Plan of Buffering Retention Water
6) Review of Contaminant Removal Device
7) Review of Washing Equipment
Chapter 2. Construction Ability
1. Construction Plan
1) Preliminary Review Item
2) Establishment of Construction Management Plan
3) Traffic Management Plan
4) Rock Management Plan
2. Process Management Plan
1) Process Plan
2) Detailed Process Plan
3) Management and Countermeasure for Process Impediment
3. Quality Management Plan
1) General Plan for Construction Quality Management
2) Test Standards for Quality Management per Processes
Chapter 3. Maintenance Management
1. Facility Operation and Maintenance Management
1) Organization Composition for Maintenance Management
3) Operation Management and Education
3) Current State Investigation and Improved Action
2. Management Standard
1) Water Quality Monitoring
2) Accident Spill and Initial Stormwater Retention
3) Water Quality Test for Retention Water
4) Treatment of Retention Water
5) Deposit Treatment
3. Safety Management Plan
1) Safety Management Plan based on Disaster Types

2) Plan Standard

3) Feasibility of Structure Plan

4) Earthquake-Resistant Design
5) Review of Usability and Safety
6) Result of Structure Analysis

. Review of Structure Foundation Safety

1) Outline

2) Determination of Foundation Type
3) Standard of Foundation Safety

4) Soil Constant

5) Review of Foundation Safety

6) Result of Safety Analysis

7) Quality Management Plan

10. Review of Excavation Method

1) Comparison and Review of Excavation Method
2) Comparison and Review of Support Method

11. Review of Slope Stability

1) Outline

2) Method of Soil Slope Analysis

3) Applied Groundwater Level

4) Review of Safety Ratio of Slope
5) Result of Slope Stability Analysis

12. Temporary Facility Plan

1) Safety Consideration and Standard for Each Facility
2) Load Condition for Each Facility
3) Temporary Facility Plan for Each Facility

13. Structure Waterproof Type Plan

1) Problem and Countermeasure for Existing Waterproof Type
2) Classification of Waterproof Type for Each Structure
3) Determination of Waterproof Type for Each Structure

14. Stormwater Drainage Plan

2) Basin and Drainage Area Setup
2) Rainfall Analysis

3) Runoff Estimation

4) Stormwater Drainage Plan

Chapter 2. Architecture Fied
1. Architecture Plan

1) Outline
2) Exterior Material Detail
3) Floor Plan, Section Plan, Elevation Plan

. Structure Plan

1) Material and Standard Strength
2) Analysis and Application of Various Load Condition
3) Structure Analysis

. Machine Equipment Plan

1) Review of Related Law

2) Air-Conditioning Equipment Plan

3) Ventilation Plan

4) Firefighting Equipment Plan

5) Machine Equipment Installation Plan

Chapter 3. Mechanical Field
1. Basic Direction

1) Outline
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Table 4. Design Items (continued)

Basic Plan Item Working Plan Item
2) Protection Plan for Buffering Retention Facility 2) Consideration of Mechanical Equipment
3) Cooperation of Related Agency and Emergency Restoration ~ 3) Arrangement Plan
System 4) Durability Securement and Proper Material Application
4) Safety Securement Plan for System and Equipment 2. Plan Condition
4. Project Management Plan 1) Capacity of Buffering Retention Facility
1) Feasibility of Project Management Organization 2) Inflow of Buffering Retention Facility
Chapter 4. Economic Feasibility 3) Inflow of Pumping Station
1. Feasibility of Economic Analysis 3. Comparison of Process Plan and Main Machine for Each
1) Determination of Plan and Economic Analysis Equipment
2. Feasibility of Management Cost 1) Valve Room and Pumping Station Equipment
3. Economic Securement Plan for Each Process 2) Inflow Pipe Equipment
Chapter 5. Environmental Review 3) Screen Equipment
1. Reduction Plan of Environmental Pollution during 4) Retention Tank Equipment
Construction 5) Cleaning Equipment
1) Environment Management Plan 4. Machine List
2) Draw and Reduction Plan of Environmental Damage Factor 1) Outlet Pumping Station Equipment
during Construction 2) Buffering Retention Facility Equipment
3) Protection Plan for Animals, Plants, and Cultural Assets in ~ Chapter 4. Electricity & Instrument and Control Field
the case of necessity 1. Electricity Plan
4) Management Plan of Soil Pollution in the case of necessity 1) Project Outline
2. Waste Management Plan 2) Project Range
1) Waste Occurrence Factor and Management Plan 3) Related Law and Standard
2) Waste Reduction Plan and Recycle Plan 4) Electric Power Equipment
3) Waste Emission Management Plan 5) Architecture Electric Equipment
3. Environment-Friendly Plan 6) Disaster Prevention Equipment
1) Determination of Eco-Friendly Equipment for Each Field 7) Energy Saving Plan
Chapter 6. Etc. 2. Instrument and Control Equipment
1. Advanced Prevention and Preparation Plan for Expected Civil 1) Outline
Complaint 2) Basic Direction
1) Management Plan for Civil Complaint 3) Project Range
2) Preparation Plan for Expected Civil Complaint 4) Related Law
2. Eduction Plan for Resident 5) Monitoring Control Equipment
3. Reduction Plan for Civil Complaint 6) Remote Monitoring Control Equipment
1) Reduction Plan of Expected Civil Complaint for Each 7) Instrument Equipment
Process 8) Uninterrupted Power Supply Equipment
2) Reduction Plan of Expected Civil Complaint for Each 9) CCTV Equipment
Location Chapter S. Landscaping Field
4. Handling Plan for Civil Complaint 1. Basic Direction

2. Concept of Main Planting

3. Determination of Applied Species of Trees
4. Planting Plan

5. Planting Planning Map
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