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EXECUTIVE SUMMARY

A Study on the Method of Evaluating the
Policy Effects of Port Development Proje
cts by Specific Subcategories of Effects

Jong-Phil Lee - Sung-Ah Kim - Jang-Hyup Han - Min-Soo Cheon

1. Background and purpose

1) Background

Port development projects are pursued through public
financing and private investments. One crucial element in
assessing the viability of project implementation is policy
analysis, which includes assessing policy effects. The review of
policy effects aims to evaluate positive or negative social values
not accounted for in the project's benefits during the economic
analysis. The current policy analysis framework applied during
port development projects was established through the 2019
revision of the preliminary feasibility study guidelines. While
previous policy analyses encompassed factors such as policy

consistency, risk elements, and employment effects, the
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revamped policy analysis framework specifically delineates
policy effects as a separate category. Within this category,
detailed items include job creation effects, impact on living

conditions, environmental assessment, and safety evaluation.

The policy analysis materials are prepared by the relevant
government agencies, and their contents are reviewed by
specialized institutions for feasibility studies. However, there are
limitations to the independent preparation of policy effect data
within the policy analysis materials by the responsible agencies.
The guidelines provided in documents like the Preliminary
Feasibility Study Guidelines are abstract and comprehensive,
posing significant challenges in data compilation. To address this
issue, the Korea Development Institute (KDI, 2021) and the
Korea Maritime Institute (KMI, 2022) have conducted research
on applying policy effects, offering methods for data
compilation. However, concerning port development projects,
there is a lack of detailed and specific research available,
focusing more on the direction of data compilation rather than
specific calculation methods. Furthermore, as there continues to
be a demand for port development projects, proposed through
public financing or private investment, there is a pressing need
for research that specifically outlines methods for calculating

policy effects.
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EXECUTIVE SUMMARY

2) Relevance to National Projects

This study aims to propose specific methods for calculating
policy effects when implementing port development projects.
The focus is on detailing the components of each aspect, such
as job creation effects, impact on living conditions,
environmental assessment, and safety evaluation, as outlined by

the government.
This study aligns with specific national goals and objectives:

Firstly, it correlates with the national goal 1, 'A Well-Structured
Nation with Common Sense,' particularly related to supporting
the national objective of 'Fiscal normalization supporting

private-led growth and ensuring fiscal sustainability.'

Secondly, it is closely linked to national goal 2, 'A Dynamic
Economy Led by the Private Sector and Supported by the
Government,  specifically associated with 'Establishing a leading
maritime transportation system' and 'Supporting efficient growth

strategies in national spatial planning.

3) Purpose

This study was conducted to assist in creating and evaluating
policy effect data for the feasibility assessment of port
development projects as required by the government. The
government's outlined policy effects are extensive and diverse,

lacking specific guidelines or clear definitions for the
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implications and content of each detailed aspect. This lack of
clarity increases the likelihood of discrepancies or confusion in
how different authors approach or interpret these aspects when

creating the data.

To prevent this, it's crucial to have abundant foundational
research alongside the generation, acquisition, and processing of
policy effect-related statistical data. However, the current
situation lacks the necessary related research. Therefore, while
this study may not present exhaustive calculation methods for all
aspects, its aim is to focus on the major issues raised in previous
policy effect data and evaluation institutions. It seeks to provide

calculation methods for each evaluation item.

Specifically, aiming for consistency in portraying the policy
effects of port development projects, accounting for differences
in the scope and interpretation of data, is a key focus. This is
intended to enable evaluators from assessment institutions to
evaluate consistently based on a defined structure and format.
Additionally, it aims to assist governing agencies or investors in
preparing policy effect assessments beforehand. Furthermore, it
aims to support researchers in the field of port development
project feasibility studies to utilize these study results for data

compilation and subsequent research endeavors.
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EXECUTIVE SUMMARY

2. Methodology

1) Academic methodology

The study proceeded by investigating and analyzing existing
studies on policy analysis and calculation methods. Additionally,
advice from experts in various fields was sought to present
policy effects from diverse perspectives, employing both
quantitative and qualitative approaches. Simultaneously, a
literature review centered around the calculation methods
utilized in previous and related studies was conducted, aiming to

enhance the accuracy of the calculation methods.

The proposed study outcomes underwent a review process
involving relevant experts. The results were adjusted and refined
through consultations with experts, practitioners, and
policy-makers. Furthermore, mutual reviews among the research
team were conducted to maintain and improve the consistency

of the study outcomes.

2) Policy-making methods

This study outlined the necessity, objectives, research content,
and approach, then extracted implications post-examination of
related prior studies. It noted the scarcity of domestic cases
regarding policy effect studies applied in feasibility assessments

and highlighted the limited utility of early-stage relevance in

Xix



these related studies.

Consequently, this study offered a comprehensive overview
and explanation of the policy effect framework, placing
particular emphasis on the differences in the meaning and
analytical approaches of policy effects compared to standard
policy studies. It underlined the potential for confusion in the
analysis process or result interpretation if elements such as
policy effect items, hierarchical structures, and requirements
outlined in documents like preliminary feasibility study
guidelines aren't comprehended in advance. Therefore, specific
methods were studied for calculating policy effects in various
SOC (Social Overhead Capital) project sectors, aiming to propose
measures contributing to policy effect estimation in port

development projects by outlining core elements.

The research involved an in-depth examination of case studies
on methods used for estimating policy effects in port
development projects, outlining the limitations and issues of
these approaches. Considering the limitations identified in a
comprehensive study from 2022, this research reviewed more
specific methodologies and highlighted limitations. Furthermore,
it conducted an investigation and analysis of cases regarding the
effect assessment by responsible agencies based on policy effect
evaluation items, instances of evaluation institution applications,
and applied criteria. The study delved deeply into the analysis of
policy effect calculation methods per specific subcategories,

deriving limitations in data compilation and existing analytical

XX



EXECUTIVE SUMMARY

issues.

The findings in this study presented detailed policy effect
calculation methods per subcategory in port development
projects through «case study research outcomes, expert
consultations, and thorough team meetings and reviews. This
includes quantitative calculation methods for policy effects, as
well as approaches to compiling qualitative effects data,
encompassing the scope of government-demanded policy effects,

qualitative effect writing standards, and methods.

3. Result

1) Summary

Comprehensive calculation methods were presented by each

specific subcategory of policy effects.

(1) Employment Effects

This research outlined methods for estimating employment
effects, categorized into induced employment due to financial
input during the project period, direct employment during
operation, and indirect employment effects post-project

completion.
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(Table) Calculation Methods for Employment Effects

Category Calculation methodology Indicators in use
Induced T
employment BB 2y comh - e T
effgct dge 0 prnzzwan ° _Utilizing employm‘ept
financial pont MR E S RS inducement coefficient per
. . (i=FapH], 220 uEE) < S0
|nr5>ut du_rlng idoef THE MEE WAL industry
the project |« "= = g 32 B EY
period L gL EE A P

* TE: Net employment effect of
the operator
Net employment effect of the |  vol: Cargo volume under the
operator operation plan

B uol % AT_rohe . gborehe v e-ef

* tr_rate: Transshipment rate

* at_rate: Employment reduction
rate due to automation

#3400 of: Employment effect per

Direct unit of facility size (people
employment employed per 10,000 TEU)
during

operation  * Net employment impact of port * AE: Net employment impact of
administration port administration

AE=val = sr_rogel aim-ps ¢ vol: Cargo volume under the
: operation plan
* tr_rate: Transshipment rate
* adm_ps: Per capita throughput

Direct employment effect
during operation (DE) ° -
D= TE+AE
* |E: Net employment effect of
port-related industries

* Employment of shipping ¢ vol: Cargo volume under the
Indirect port-related industries operation plan
employment | fET el #r-razelagm- s * tr_rate: Transshipment rate
effects ' = * adm_ps: Per capita throughput
post-project (examples of port-related
completion

industries)

*Calculating with microdata of
new port construction areas
from a National Business Survey
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Effect of
improving
the quality of
employment

EXECUTIVE SUMMARY

* N_E: Net employment effect of

* Employment in new industries =~ nNew industries
PTE= vl = tr—repeodm-ps ¢ vol: Cargo volume under the
10y=] & 3 operation plan
* tr_rate: Transshipment rate
* adm_ps: Per capita throughput
(Example of new industries)

Direct employment effect
during operation (IDE) e -

IDE= B+ B

Dividing employment
inducement numbers into 15
industry category

Standardization of indicators
calculated by 15 industries for 7
evaluation items

Weighted average of 15
industry—specific standardized
values for 7 items as shown in
the formula below: * Year-on-year employment
A= Iy = LG T )= 115 gI’OV\/‘th

* Proportion of workers with less
than 1 year of employment

* Proportion of job training among
labor costs

* Average wage
* Disaster occurrence rate
* Male to female wage ratio

¢ Standardized score for item i
out of 7 evaluation items

* The number of employed R '
people in industry J divided by | ® Unionization ratio
the total number of employed
people (weight)

* Weighted standardized score
of item i in industry J

* Standardized score of i among
evaluation items

¢ Deriving an evaluation score by
simply averaging the scores of
the seven items calculated
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* Analysis of changes in

Empl
gfegzgi?t employment rate of the elderly
vulnerable and disabled with project
groups implementation compared to

non—implementation periods

(2) Impact on Living Conditions

* |dentifying the employment rate
or number of people employed
in the shipping and port industry
by utilizing Statistics Korea's
employment rate for older
adults.

e Utilizing statistical data from
Korea Employment Agency for
Persons with Disabilities' survey
on economic activities of
persons with disabilities and
panel survey on employment of
persons with disabilities

This study outlined feasible calculation methods based on

accessibility, comfort, punctuality,

restoration effects.

safety, and community

(Table) Calculation Methods on the Effect of Living Conditions

Category Calculation methodology

* Accessibility from sea to port:
C% from formula (C)

Accessibilit .
* Accessibility from land to port:

y R
T from formula (C) or formula

(A)

* Normalization of variables and
setting weights for variables
utilizing the AHP method

* Indicator aggregation method
(IAM)

* Comfort index = score of
variable, + score of variable, +
... + score of variable,

Comfort

| * Accessibility from sea to port:
Punctuality -
C'i: from formula (D)

XXiv

Indicators in use

* PORT-MIS Vessel arrival and
departure status data

* Access status of port
administration transportation
vehicles

* Territory DB related

* Number of population,
distribution rate of waterfront
facilities at ports, residential
environment factors, working
environment factors, cultural and
recreational facilities

* PORT-MIS Vessel arrival and
departure status data



* Accessibility from land to port:
3= from formula (d)

e Utilizing the Willingness to Pay

Safety  (\WTP) method in CVM

Community | ® Utilizing PLS-Structural
restoration | Equation Models

() Environmental Assessment

EXECUTIVE SUMMARY

* Access status of port
administration transportation
vehicles

* Territory DB related

* Physical factors (port facilities,
housing, economic impact,
infrastructure development)

* Psychological factors (resident
satisfaction and happiness,
resident emotional attitudes,
social factors)

* Ports (import and export
throughput, handling capacity)
* Port area employment (number
of companies located near the

port, number of companies
located in the port hinterland)

* Port area population (number of
households/population)

* Welfare facilities (road
extensions, number of
apartments, paved roads,
number of parks and number of
sports facilities)

* Educational facilities (Number of
schools, number of students,
number of faculty and staff)

* Convenient and medical facilities
(Number of public health offices,
food hygiene offices,
restaurants, hospitals, and drug
stores)

For potential environmental issues, this study suggested
utilization methods of the national land environmental
assessment map. Regarding regional environmental and

XXV



landscape significance,

proposed methods

the

involved

utilization of environmental impact assessment data conducted at

different stages of project

development.

Determining the

ecological and environmental conservation contributions due to

facility improvements involved

analyzing

existing review

materials to extract common evaluation methods.

{Table) Calculation Methods for Environmental Assessment

Category Calculation methodology
* (Assessment scope) 3.0 km
Possibility of radius of target project costs
environmental  « (Evaluation method)
Issues Self-evaluation after applying

the criteria set in each item

* Impact on the marine
environment etc.

- Self-assessment by
calculating the change in
survey item values for each
specific item at each stage

* Calculation of carbon

Significance of emissions reduction effect

_regional - The amount of unloaded
environment and cargo potentially incurred if
landscape the business is not

conducted X The fuel of the
existing unloading
equipment
* Consumption and cost (unit
price) x Estimated carbon
emissions X Social cost of
carbon emissions

Contribution to
ecosystem and
environmental

* Proposing environmental
mitigation measures
(qualitative)

XxVvi

Indicators in use

* National Land
Environmental Assessment
Map (62 legal assessment
items, 8 environmental and
ecological assessment
items)

* A number of various
indicators in environmental
impact statements
(strategy, environmental
impact assessment,
post—environmental impact
reports)

- Appropriateness is
determined by applying
the appropriate scope of
the relevant guidance.

e Utilizing preliminary
feasibility study guidelines
for roads and railways

* Barge unloading volume,
fuel consumption and cost
of existing unloading
equipment, expected
carbon emissions, social
cost of carbon emissions

* Government plans (Basic
plans, internal policies)

* Operational plans of private



conservation
resulting from
facility
improvement,
etc.

(4) Safety Evaluation

EXECUTIVE SUMMARY

investors (environmental
improvement plans etc.)

Methodologies for safety evaluation data calculation have

primarily focused on potentially viable approaches.

(Table) Calculation Methods for Safety Assessment

Category

Effects on the
possibility of
disaster
prevention and
scale of damage

Calculation methodology

The probability of ship collision
is calculated as follows to show
the effectiveness of vessel
passage safety.

“max
P9, | fi(2)d:

‘min

Ny= ¥

Ship class, 1

After calculating the above risk
rate, the risk rate is multiplied
by the amount of damage to the
vessel in the event of a collision
to present the risk level.

Effects of safety | * Qualitative assessment of

accidents during
or after project
implementation

Information
security effects
due to new
(improved)
system
establishment

statutory disaster indicators

Effect of port unloading safety
improvements

Utilizing qualitative data

Indicators in use

* Probability density function
of vessel operations, ratio
between vessel obstacles
passing through routes with
obstacles, annual number of
vessels passing through the
route where the project is
being promoted, distance to
other obstacles on the route
depending on the location of
the vessel and coordinates
on the route, etc.

* (Construction and operation
period) Port safety manager
labor cost/year

* (Operation period) Port
safety management
fee/year

* Writing on its own for each
business

XxXVii



2) Policy recommendations

(1) Development of a Standardized Policy Effect Evaluation
Framework

There is a necessity for a standardized framework to evaluate
policy effects in port development projects. This framework
should clearly define and explain the meaning of policy effects,
analysis methods, evaluation criteria, and hierarchical structure.
Doing so will prevent confusion during project evaluations by

clarifying the purpose and scope of policy effect assessments.

(2) Development of Detailed Subcategory Calculation Methods by
Business Area

It's crucial to develop calculation methods for policy effects
across various areas within SOC projects. This approach ensures
effective measurement of quantitative and qualitative effects and
provides standards and methods for compiling related data.
However, the limitation lies in the lack of actual application
instances for the proposed calculation methods. Hence, active
involvement of field experts and stakeholders in policy effect
evaluation is necessary, incorporating their feedback through
in-depth interviews to continually enhance and include

improvements in future research.
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EXECUTIVE SUMMARY

(3) Development of Policy Effect Evaluation Guidelines

Ultimately, the demand lies in crafting standardized policy
effect evaluation reports and guidelines. This will clearly present
evaluation outcomes and effectively communicate them to the

government and relevant stakeholders.

4. Expected Outcomes

1) Policy effects

Based on the analysis of SOC and preliminary feasibility studies
in other sectors as well as the preliminary feasibility study for
port development projects, the study holds significant value in
proposing specific measures for evaluating policy impacts within
the port sector. Summarizing the research findings succinctly, it
provides conclusions, demonstrates the applicability of results,
outlines policy directions, and presents recommendations.
Finally, it offers a policy roadmap detailing how the outcomes of
the preliminary feasibility studies can be applied and utilized by

the government and stakeholders in policymaking.

2) Social and economic effects

(1) Conducting Fundamental Research to Enhance Applicability of
Calculation Methods

While this research did not delve into the actual calculation of

XXixX



the proposed detailed indicators, it emphasized the need for
additional research. These specific indicators serve as crucial
elements for evaluating job effects and safety. For instance,
further investigation and study are required concerning specific
application criteria, such as the localization rate of port
equipment, the employment reduction rate due to port
automation, and the employment rate per unit for non-container
and coastal ports. Similarly, for safety evaluation, research on
specific application criteria is necessary, like the probability
density function of ship operation, the ratio of obstacles in
navigable routes, annual ship passages through routes related to
the project, distances from ships to obstacles along routes, and

route-specific coordinates.

(2) Analysis of the Impact of Port Development Projects on Living
Conditions

A proposed method using structural equation modeling was
presented to quantitatively measure the impact of development
projects like roads, railways, aviation, and industrial zones on
the revitalization of surrounding areas. This method is deemed
applicable in assessing the impact of living conditions,
environmental evaluations, job effects, etc., within policy impact
analysis. The study subjects would encompass experts from
various fields, local residents, and practitioners in the respective
sectors. To gauge the extent of the port development's impact,

representative major ports would be selected regionally, and

XXX
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surveys conducted among residents and stakeholders in the
nearby port areas. Subsequent analysis of the results would be

necessary.

(3) Investigation and Analysis of the Localization Rate of Port
Handling Equipment

An investigation into the localization rate of handling
equipment is necessary not only for container ports but also for
non-container and coastal ports. Considering that different ports
handle various items using diverse types of handling equipment,
deriving individual localization rates tailored to the
characteristics of each port is crucial. To achieve this, all ports
nationwide need classification into container, non-container,
and coastal ports. Subsequently, an analysis of the localization
rate of handling equipment for each port is essential. This
requires gathering information such as equipment lists, total
inventory, and the number of domestically produced equipment
from terminal operators. Calculating the localization rate for
each port would assist in clearly assessing the direct employment

effects within job effects.
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P71 sl A52021)7F AARE 2784 2y (@R 4511857
ATAY IFZ7FRAA Y F&old /M4 AjtstaA} gt +2
4] g9 39 X E°] PLS-SEMo| F Y5t} 5]Ast Hof 504
I Qe BARE 7Rte R sk HE FH4 A5(Variance-based
Partial Least Squares) X4 RF(PLS-SEM)S ©|-83}17A} sict
(Hair et al., 2014).103)
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ZHH
=

5

PLS-SEMZ AfH HES URE o QL A=l tis] @ AdAS 7=
et glow, d/de 5783171 f18) CB-SEMo| 85k= F4dt
9] FEA®) MR 2R 9] A HEAA ] sht WA F719] AH#)
7 AHEE & ke HollA migAel whHo R AREEIT QItk(Hair,
Ringle, & Sarstedt, 2011).109

[I]=¥
IS

= 2&=(2021)

103) Hair et al.(2014), pp. 106-121.
104) Hair, Ringle, & Sarstedt(2011), pp. 139-151.
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WSS Hlae a7t gtk S S A 59 BEr gkt Ajle) #4
% Hs}o] gt Bl mEAo] R—TLQ = dlo|t}, PLS-SEMO] tigt H7i=
SRl digt B7tet 2R gt B7F 5 F dAQ IS AA
Al =M (Hair, Ringle, & Sarstedt, 2011)105 8 H7} 7|&S Q9kotH
ofe #oF Zth

(B 4-25) PLS-ZHHA W7 |1E

T2 TIHHE JPIE

e B RS Composite Reliability(CR) > 0.70

s O H2E
NEIEeY PNEES XEXIHZF > 0.70

o = Average Variance Extracted(AVE) > 0.50

Etgd ey Fornell-Larcker 7|&[2t 14471E 2] AVE ) (T2 TN

== Ht o e 7 AEEA) (T
0.75 Alcts| 22
el LiAEA=~0 Chet R® 0.50 HE
AXLE 0.25 ofet
7alg RE A2ASIE R0
Ol=9| Mete 5< d <102 AFE8t Stone-Geisser? Q° 4t > 0

Xt&: Hair, Ringle, & Sarstedt(2011), p. 1459| XA}2E HIEOZ XX} Aty

105) Hair, Ringle, & Sarstedt(2011), pp. 139-151.

167



H4X 274N mIIE QI XMxign} AN HiH

1. Hx|
2 ATolE 44 WS A HAnI AP PEe oot Be
Uhgol 7]utete] A4kt

3 2737 8
ZF 8 1) A 9 Al AERA B 7, i) A19Egddel o
g FF, i) AEAA =
LHro] AAJgHTE100) 7]&of 243t 844 H7AtRS HHE 9ok 22 3
N Zopdz 2t AR QAR ARdube AR Al A RS HA
7Pgstal A1 aE AAsHAY EAEE AR & AT

AT 5 AAZol . sHAIRE A Ql Akzatd Bl g7He] e, A
_]

AAENE AN AL Hlmao] i 42E 7H3 E4o] Hol
of Gt} 7| AAPFE et RA SEXHoIA Evte] 27 A
desto] Eate] /1S £ Sfstel YT AEE Flo] T2 ARY

168



AAVIEAC)

L

L

| 8734 @7t 3leiA

o] 39 712

)
qmo

J)

ol

0
B

]‘__

LY

[¢

Z}o
A5

of

S
T

oFL
1o

Al

WA o] ZEA]
A

o

et olge. 1

1=
—

o A7)

oW
—_

o

=)
ze)

ﬁo
7

o

[e]

=

0
=

i FAA 7]

3

o AE7|BY RS 24

ok

o

P71 4]

35
o] ofulef At 28R EHIA

A
=

—_
o

Aoz Q7

S}
=

o= AA

A
A

Al

s T

A8 X9 fw

5

g |

SATA T 7732 3l Al

1) 2lojet

Wy

| (©]
ﬁo
o
<A
_z_n
oy

ﬂmo
wjr

!
il
ﬂmo

J))
%

o

]

71
169

=

31

(S 2

S

9] 7o) 9o
A8 N8 AFAHEEEET Y 5 &

AA

o

O

2

1=

X B =S AR B

ZJufer]

[e]

=

(S
2022.12.20)

=,

LA

1

M= EX=

o

kel

’l_

Kl

].

R8N

o

o

-

107) 71282 (X622

th ®



A2 A A Yol FPot= A, L FTHiFEA] JHLARY), FEt
AAIAE, 71 FEA el 71 Ald 7 59 Abgol JleEazs A8d
I Ut
2) 8 X8
dectlzol, A T e IEREA 3T
(https://ecvam.neins.go.kr)g L83ttt FESHY H7HR e AFGSF
Zlof| W2 A T 7Hs/d Bste] AR A = Al
Algk AEoltt,
3) &8 W

FINEALY 71 Al AFGAF 51 3.0knE 7|22 THESHEA ¥

7HA & ol A XS Sl B7FRMEEE 50| A Brlsto] A=

£ e AR 9 H91(3.0km)= B 9FE 7 B A3
Zho|EERI@HE R, 2013),00 AXE  ‘HHEY AF 71E S I H
2(3.0km)S 28351} 108)

'TESEAY B7HZ oA 85k B7F 52 6271 WA 571 &
53t 8709 S73-AYE A H7F =2 AASEAL lon, 137 S HEy
HEE AFotal Aot FESFAAB7HA EolA = B7HRGS B 7t
AR 1~55g7HA] AAStL low, Am ZdAl= Bl A2 B4 7}
TEZ Bl6t] ARE
1 Sl=

_9_

A 53 e, AN W 3%, SR o
stel A2 5 k. ol FERIHHAAEM AA
7} Folct.
(3 B710] Thet 9IS 7ot QoL YU el i) ME Jhsolttl THELL

EEL
= X

108) CH7

170



FOIUNY HHET MR B2 MY Wy | 04

S B 817 My
NASARE | SHERE  EXOIBRE  SERR Ve | RS
WIERSE | oo NORESN EEonge o
e | N ghan) | (gemum) SEREM Ne
NolgExe Eameme N amusae mywmxe  Bes

(GL=X))

B RGO .
o == CHE MK 3|2
(Ret=x) | pejiezx  SHEENS

NE&X S Xefyxs | S E
S daEsA ZmRm TUS0TT (skmEm oo
-9 T bS))
(=N
SRR Nopeupn | L5 NEe DRSS A 2
x|} o ST EsTel (EeE) | (BT 3)
)
. gapmsn  TNT cuname pelEAe | 2R7AY
SAHERIS o (RSESX| x| AT OFR{A
- _—l_l_) |_| (OHEI_) L oo
s STEYE 3 SEUSAA
suaao | SUEHEN ONURSTY  (sYNsT  HUESTY oy
E)Eg:li_l 201X|o oq)
O - = =
] MeuRY  SUNSKY
HAHIEAN | S=5° < _ | MOUIEEX|
SHEM | gimemie (ORIOV/ZRY (58257 T rg -
= i e | _4\_%9.:4) Q;D o
07|20 A
zamenz SN cinems Sy zi2ol
=2 il - -
X7 x| T EA
=
0o 5474 S| AR FHSH FHMEO!
STAASE | HIEALMR| 219 /oo _ i _
X|_—I_L I1|3._U(|g! (EXV_X‘”::,—/ = Ekl
A/ 28H/444)
QAMIK|EH - o|87ts50l
—_"—-?;_“] gx osSTl ! %—xh_‘:x _ o OoOT - _
BEOSAR L B =4
T2 ZE=X|/ IIEAS A5
- (=4 - p— p—
X7 e T4

171



1:2022.11.25.); $

Q
=

Z4AAH
(=l

I=

Is]

M 87t

EH
=

o

7K (https://ecvam.neins.go.kr),(

23y

& &

(2022a), p. 195.

=2

t

X

o

E)
10
nd
L]

3

g

1) 2|Oojet

gl Aol

-

R

Al

[e]

3p7] 9z

tof 71

0

Hd I Y= HFF

Fot. 1

)

A2 9% Auept Be

_z__l

s AE Al

St s

R8s

we ojgich E
. iv) 71k ALIO) BT el met WER wXE o

il

1] olgit.

5

olFtt. A& =01, Bl Akl

Aok

o%
<+

Ton
ww

plo

172



!

o)
=

Q.
(e}

st
=

=
=

s Akl ¢

o]

FEARIA A3

A
.

=

T

A1

O

a1 9

5

HARE A4

[}

=2

I

3

3 [l - o
=
ay X B B W ok T oy
i T oo w o BE IO
_ =T o me ,_ﬂol o
_MAT mo 5 53 < < ) nE |go o - ¥
BJ T %o W< 5 Ko |oH g o
e L FOR oy ® Ll AR
(e " = 0 @ o 0 & B
3] T o % 7 8 00 | 8 &
c3 ) R T 0 1= ® =
" o Dy o5 g0 |HO KI @ o
M __oo =) ._oo = W <+ ol g o &
B W PE2T oy F 382
) T o e Koz @
,_H,_.’-,._ ,UI ojn I ,__lo_ﬂ =] BOo N gl Holl Jnmm_”_Ll <k
o o X a2 Bo = = [ ] War g i
o N o ° oK 2 = |= oy MU
= — ™ w _ o° i |3 B 20 o
LE].MTWQ T SET 3
__OE L E_O __OE ‘Qw_ z,._ ! e J_Uogum._ M
I R 30 |y e
L N mo L X" X Mo = |zo VL~
o o P M_Tuﬁ “ oy = o r ELR WES
ol o = = N Ny ur _u.__m.ﬁqw <
m_._._._ ,m_u;w_ o ,Aw_ _|:I_ ‘mﬂm o o- :._._ .n._.o — _.._u_”_._._% s
m° e X ol <o Al 100 7 WD ok
| oF H =y —_ ~ |2k nmon
1) ! = g N =0l logp :
= =~ 1 EY Vi ©® g OB
__Q.“_ %o X ,,.l__m _._.n .__u.,_.w L_L oyl m ~ ~ % moﬁw_u._ﬁ.n_ukm_@_
g _ML =3 %o o me K- SN mm.@mmwo@
N 5 d0 RO T @ . o RoR @ mox HOLEE
o B K F I R~ el IH| Rl B0 80 & el K] &) = gy <
plo 1o} A i : M| air 400 RO HO ok 00| _- Zpy :
ma_o ; /) ﬂw._m_c Y~ of- m,_ Hmu mm 11D_.|L =1 B0 Mmoﬂo ~ 0l s
° N N N ° X% W o K

173



14,

A

I}

—

Aol 49 9

=13
=

A

[¢]

5}

[®)

skl It} 109)

AAIBEAL At

H

L

(0]
=2

=
[e]

tog 7

[e]

O

=2 AA

&

AR

7t
WA B 2APIZE

ARAY, 7t

s

=]

I
[¢]

H
T

[ol
o

jo
ol

H ar
_|_|
mjy )
M B
~ g0 =
A a5 ¥
Bo Hn__.,om____.._o ar ol Kd
Bir |0 i, K Ko< g o
e 00 | B0 5 Kir 0 o ROof R
o ~— |00 F o I
< ﬂ&._ALO - — H._.r._ —
aw K = o ab & m“_ﬁ S E oK oy
ar o ury =
T 00| R = 150 0 5y 0 ) M KO <l Rl i oo
80 N dod 1o gir X0 & Ohy <H LA
= RO | KO g 80 50 Wt 4051 0 Nl Ny 0 300
~ ol | X |RKOTIR0BI N SIRO g T ngi w1 5| 151 U
% oF | I oo el oS T T T O e oo
x  # SRR FE PR
_ﬂ_ = —ANNTOOMNOD — — — == —| = — N
o ok R or ok L
) ~ T oar <0 mo %o
HO 5 K o <k S
o 00 = K X0 of R moRl
r 50 m o T om o wimg
70 Y 0 TS N RKKH_
ot B0 0 BON — = < __A_._um
= 5} =0 ™ ol = N
i T oo R U
o %% | R 80 B = x0Z0g, o
o4 | 0 I R Do S EWOHE oy ®
- - = 2 T ful
A Mo B MR TO D U 5 20 N RE 5000
= ) R Or ol ol il B mr ™' ol 80 3l O i kb =7 = o WH <d
X ol ol T RIROR RlgkkFoIx Z0~ & = % 7
:_omw_ S f BE N oS- S2IRe
Ho
il Iy 0
e -
KT

2023.6.11.)

3,

(CHEH MI334793

EH
=]

oyt

H

3
=

109)
174



= MeftARSHI} (Rt Zioh Al ZHEET|E(GFY)
SOt ZEZAN
17. 8 3324 21. XIgXE
18. BY7|I=AIES MY 22. FEHAX X}ppied
19. ZletEH Xast 23. 22 8F
20. HETIEN EX|0|8 24, 3
21. SEHtY 4= 25. 017
22. B2 26. A
23. BX| 27. 30| O|Xl= Mot I Asetd ggt
24. #2409 HH EIN,
25. Het 712A S e 28. E7HLS 2t F&t

29, XO| SISt KAALO| 174 QO I3

=<
30, =3y g A2

=] = =
31. M2kl W} HOHE o
2y o5

32. FEQIH AR)
33. BRI, 80, HIAIR, M4,
d5N)
34. FE(F+S, ZMAR, GPS)
A& Btasi A7 e(2022a), p1999 MEE HIFOR KAt 2ty

bl
stal Sletl, I AREIAE 1) S A=A, i)
g, i) AFAE, v) d71E, v) 22AE 5ol FFHC . 5

AgE AlPARAo] ofal 7]Eof JiEE Aol

(& 4-29) BEVHUAO) X2 2B Y87} MBS EZYSTAI AT

[ By
. SHABTIN| BAA %A
= (2004) (2006~2012) (2013~2018)
cASEAIEME  + ASEUTE: 265-37F - ASEYIE: 17-285
i+ S2TYIAEN4E - SSBUYIET-8F - S2BYIE 5235
SASY |« MANSUE © KAME:2-45 © FNMS2-115
« RZHYME:425 C RUWMS26-37F |+ Z2IHYE17-285
storany | * DO(BELIAZ) 720« DOBEMAR: * DO(BZEAAR):
/L 7.7-10.2mg/L 7.2-8.4mg/L
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HESYEI SAA| 2GAl

e =
= (2004) (2006~2012) (2013~2018)
* COD(3f31H 4427 |+ COD(3I51Y 4407
* COD(aI5HH MA QT &):4.2-6.3mg/L 2):1.3-3.3mg/L
&):5.7ng/L  T-NEEE4):  T-NEE4):
° T-N(&&2): 1.054mng  0.606-0.905mg/L 0.300-0.736mg/L
/L * T-P( Q): * T-P( Q):
* T-P(Z ¢1): 0.061/L 0.045-0.066mg/L 0.018-0.051mg/L
* PHAA0I255): 8.2+ PHH4A0I2EE): | * PHEHAORESE):
8.1-.55 7.8-8.3
© BBUO):  ZHHZIH%):
— 0 oc=0
-y 0% o1 15906 0.9-15.2(%)

* COD(at5E| MAQ
2):2.5-6.7mg/ kg
* Pb(): 39.9-51.7ng/

° OD ;|»0|‘I‘| H_ALJQL‘TJ'
SHUMRL | 26):2.2mg/kg 2):2.3-4.0mg/ kg

* Pb():2.2mg/ kg * Pb(): 8.1-37.7mg/kg

e Cu(+20):13.0mg/kg CuEzl): 408-546 Cu(+*2]): 6.8-42.8mg/

° COD(& SIESEAENCa

mg/ kg 0
* SO2(0rHt7tA): * SO2(0r&Ht7tA): * SO2(0r2H7EA):
0.004ppm 0.004-0.008ppm 0.003-0.006ppm
o7 CO(YASIEA): ° CO(YASIEA): ° CO(YAtatEA):
0.78ppm 0.4-0.6ppm 0.3-0.6ppm
* NO2(0|At3tElA): * NO2(0[At3HElA): * NO2(0[AtaHElA):
0.015ppm 0.014-0.022ppm 0.018-0.022ppm
eSS A2
-7k -7k
cAS 51.3-57.7dB(A) 50.3-54.5dB(A)
-Z7k51.2dB(A) -0f7t: -0f7k:
ASKE -0F7+H47.82dB(A) 41.1-44 5dB(A) 39.6-46.0dB(A)
R s s
-Z7+23.0dB(A) -3k ey
-0FZh21.2dB(A) 25.2-30.1dB(A) 27.0-33.0dB(A)
-ORZk: -0pzk:
15.5-21.8dB(A) 20.6-27.5dB(A)

Xz 0RO ZZE(2023), ORMES ZHE(1- 1) DIZHEXIAEAIR] MSEIIE Y H1M, pp.
131-133% =32 3| LisXt=(0000.0.0.)
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