to. deteriorating agricultufal water quality, and moreover, de-
erease In the yield of the fishing industry due to the deterio-
rating state of the coastal environment.

In the environmental aspect, the following were imposed as water
quality worsens. B :
1) Swimming 1s prohibited in rivers due +to terrible water
pollution; _
2} VFishes disappear.and fishing becomes impossible;
3} The waterside becomes a dangerous place due to its unused
state; . :
4} Water quality'deteriorates and an’ offensive smell develops
as a result of illegal waste dumping which is due to the
--abandonment of the area;
: 5) ‘The river itself is an inconvenience and should be covered.

Among the social demerits within the environmental aspect, the
" damages: in:space utilization can- be determined by multiplylng the
evaluated utilization benefits per'person by the damage ratio of
"each item and then by water guality problems.  However, the
influence bestowed by the river's view as well as the role of
nature or: . thelr complexity on human mentality and soclety is
‘almost immensurable. '

11.2.3 :Evaluation'of the Social Benefits of the River
' _Environmental Improvement Project
(1)-Social Benefits

The. River Environment Improvement Project is: generally considered
‘to: bring :about -the following benefits.

1)5L1feVBenefits (Reduction of calamities and " Environmental
pollution) ' '
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2} Living Benefits - (Landscape improvement, ‘Alr purifica-
tion, Improvement in the amenities, Increase in
recreational opportunities)

3) Socio-cultural Benefits (Ac¢tivation of society, » preser-
vation of historical and cultural properties)

4) Natural Preservation Benefits (Protection of animals and
plants, Preservation of streams)

5) Educational Benefits (Increase in educational opportuni-
ties concerning the environment and nature)

6) Economical Benefits (Curtaillment of park improvement ex-
. penses,.  Increase of land value, ‘Reduction of. medical
costs, Increase in the production of related industries,

Tncrease in employment opportunities)

The: river Environment Improvemeht.PFOJQCt'proposed-in this plén
‘is.also estimated to bring. about -the¢ same sb6cial’ bengfits men—

tioned above.

The results of the prevention of calamity should be: given
particular attention among the life benefits. -The water of-:the
rivers with improved water quality can be uséd és domestic water
and fire prevention water in times of disaster, and the improved
riversides are safe ._as emergency.shelter areas. .These benefits
shall, therefore, compensate'part-of;theeCOSt/allocated for the

countermeasures in times of disaster.

The living benefits can be broadly interpreted.  as improvements
in the living enviromment, ‘and these kind of benefits are greatly
expected from this kind of project thaﬁ~from other environmental
projects. The increase 1in individual income shall reéult in
demands -for a higher standard- of ‘living and :the’ benefits from
this aspect shall compensate part of the cost - allocated for the.
improvement of the city. : o : '
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Remarkable attention is pald to 'social activation, one of the
socio—cultural benefits. As the number of green areas multiply,
water fTamiliarity functions also increases and rivers become
places for recreation and relaxation. Various events shall be
held in the improved areas torimprove communication between the
new and old residents or young and cld generation in order to
strengthen their attachment to the area and feelings of solidari-
ty. Although it is very difficult to quantitatively estimate the
results, they can be noticed in the strengthening of the autonomy
of the districts and the activation of socliety.

The curtailment of the park improvement expenses is considered as
the largest economic benefit this project can offer. The neceSSi—
ty of the park improvement works in Seoul has been stated previ-
ously, but large amounts of'money shall be needed to acquire land
in the city. Howevelr, if the river bed areas are to be used,
there shall be no land cost to consider and 1arge benefits can
still be gained in spite of inundation losses.

Educational benefits can be expected from the installat1on of - the
‘water quality’ improvement facilities and natural zones which
shall help 1ncrease the c1tizens intérest in environmental
'preservatlon On the contrary, however. the 01tlzene might Iose
their interest in the discharge of pollutant substances and 'the
admlnlstrators zeal to promote soft countermeasures mlght be
dampened if ‘any water quality problem can be 'Solved technolog1—
-cally (i e! facilities, machines) . it is, therefore, ‘very impor-
tant to guide and educate the re31dents properly o ' o

(2} Benefits from'the inerease‘in“the pumber and area of parks '

Table 11.25 1 shows the ‘evaluation of the benefits gainedifrom
the increase in the ‘number and area of the parks estimated by
using the park land acquisitlon cost ‘as proxy value/varlable
The benefits to be gained 1f river beds are to be used were
estimated as 90% (Area to’ ‘be 1mproved X v101na1 ‘land cost)
because inundation losses can be antjcipated
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Table 11.2-1 Park Improvement Cost Reduction Effcct .

River Model " Area " Land price Digcount Benefit
C Site © ° (ha) around the river  rate
N {1000 won/m2) “ (million won)
Anyang M 12.0 938 0.9 101,304
' Mz 12.0 739 0.9 79,812
M3 5.0 1,044 0.9 46,980
Yangjae M1 11.0 1,464 0.9 144,936
' M2 7.0 1,582 0.9 99,666
Ui Mi 4.0 781 0.9 28,116
Chungroung M1 1.0 1,283 _ 0.9 , 11,547
Total = ' ’ 512,361

# Area; Area of major bed
* Benefit = {Land price around river) x {Area) x 0.9

(3) Benefits of an improved liviﬁg environment

‘The behefits'to be.gaihed‘from the 1mprovement of ther living
ehvironment were_ estlmated by using land cost as proxy
value/varlables s1nce the cost of land 1ncreases as the living
environment improves | '

'The construction of the model site is based from 5 factors name—
ly, distance of the land from the environment “and the city,
trafflc conditlons,_populatlon den51ty and land utllizatlon
Through the use of the model and quantjfication method I, the
degree of 1nf1uence of each factor on offlcial iand prices were
calculated. The results showed that the enV]ronmental factor
rcarrles an effect of 31% for re51dent1a1 areas and 28% for
'residentlal and, 1ndustrial purposes Therefore. if the water
‘quallty of the rlver is improved during the 1st phase of the
'project the cost of the 1and situated 100m away from . the river'
shall be increased at a rate of 5? and shall hring about the
benefits shown in Table a11. 2 2.
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Table 11.2-2 Benefits of an Improved Living Environment

River . . Effective Distance. Rise in the Benefits
sphere (km) land Price
(thous. won/m2) (million won)

Anyang . St.6-8t.5 3 37 i 22,200

Yangjae §t.2-S8t.1 3.5 73 - 51,100 -

Ui ~around. 1 .39 : _ 7,800
Model Site

Chungroung St.3-St.2 3 1,283 38,400

Total _ A : Co 119,500

11.2.4 Feasibility of the Project.

As mentionedKabove, the'ben¢fits to be gained_from the increase
in the number and area of parks amount to 464.3 billion won,  an
amount which is approximately 17 times more than the Phase I
improvement project cost and approximately 5. times.more than  the
watef_ quality imprqvement,A.flow improvement and operation and
maintenance -cost.

The benefits from the improvement of the living environment
amQUHt,tQ‘119i7‘billipn won, an amount which is twice the Phase. I
projeét cost. - Furthermore, . the addition of other unevaluated
benefits would indicate that the effects of the Phase I project
shall counterbalance_phergostgh

11.3  Environmental Influence of the Project and Its Counter-
measures

There is a possibility that the construction works, the existence
and the use ‘of the facilities, etc., shall cause environmental

problems in. the project area. It is, therefore, important to
_stﬁdyzand f9rmulat¢ in advance ' measures that shall counter-act
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the their negative effects on the ecological system and the

residents.
11.3.1 Environmental Factors Caused by Construction Works

- Noise, vibration, dust

- Muddy water and flow reduction due to low channel improvement
works and dredging -

- Leaking of waste water ‘due to replacement of the'intercepting
sewer 7 _

- Traffie snarls, accidents,  noise, vibration and exhaust gas

caused by construction vehicles

Although these factors shall only prevail during the construc-
tion period, it is necessary to formulate countermeasures such as
the use of construction methods and machineries that shall mini-
mize noise, vibration and water quality poliution; setting up of
a suitable construction period and time schedule: and installa-

tion of required access roads.

Furthermore, there is no need to protect or preserve animals -and
plants because the eco-system in the river 'and riverside has
deteriorated due to flow shortage and poor water quality.

11.3.2 Environmental Impacts "Caused by the . Existence of ‘ the

Facilities ‘and their Countermeasures

- Bad smell originating from the sediment basin: -

- Muddy waste, accumulated wastes and weeds in the upstream area
of the weir gate '

- Reduction of river flow capacity due to the éxistence of facil-~
ities in the river channel S

- Worsening of the view due to the existence of facilities in

the river c¢hannel

As long as' the facilities exist, these fmpdcts shall persist.
Therefore, things must bé given 'full consideration in the-design-
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ing stage and the required facility operation and maintenance
works should be conducted efficiently.

11.3.3 Environmental Impacts by facility use and its counter-
neasures

- Bad smell and waste water leakage caused by the removal and
shifting of mud waste accumulated at the water purifying facil-
ity; .

- Wastes, noise and increase in traffic volume due to sports and
recreation facilities,

Since the occurrence of these problems shall rely greatly on the
‘users. and the time these facilities shall be wused, it is neces-
sary to predict in advance the behavior patterns of the users
and to formulate appropriate countermeasures.
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Chapter 12 Considerations

12.1 Future Monitoring and Supplementary Survey

It is necessary to fully understand the variations in every
station, every discharge, water quality and topographic condi-
tions ‘of the rivers in this study and their causal factors. in
order to decide a sultable .scale and iocation for the water
purifying facility and  in order to maintain the faeility for: a
long period of time. With reasonable operation -and maintenance
7cost,-these factors are:- considered very important Tor the safe
and effective use of the river space.

‘River discharge and water quality observation shall be continued
until.:the rdesign ‘is implemented -to: gain a more accurate under-
‘standing-of-the variations in‘every river and their causal fac-
tors. There is also a need to repetitiously monitor the profile
and cross section survey of the rivers’ changing topographical
conditions to- understand- the run-off patterns of rainfall and
sandy solls, both of which directly iﬂfluence-rivér;discharge and
-water quality. s )

It.is7aiso-very'important to ‘conduct a study on the-maintenance
_of .the sewerage facilities. -

-Thé'method and -the result of these surveys are:-described in the
Supporting Report. T

The;futureﬂprojection“ofithe apperance of new plants and animals
may be ‘investigated as one of -the studles conducted in future..

-1



12.2 Methods of Alteration

The basic concept and project plan proposed and Tormulated here
are very restricted technologically and financially. - -However,
the plan shall be modified as the preconditions undergo future
alterations. '

The results of the systematic and continuous discharge and water
quality survey conducted by this study were obtained. However,
it is difficult to state that with. these 'data we have come to
grasp the normal conditions - of the rivers, since the survey
period was only 1limited to 17 months and the amount of rainfall
was twice the normal average per: year.  Furthermore, the observa-
tion results were also affected by the rapid development of the
Kangam area, .the:area where Anyang:Chong and Yangjae: Chong run
through, because various construction works were being conducted
at'theuriverSide and itS'éircumference during the observation

period.

‘The pregress in the improvenient and reparation:of sewerage facil-
-ities Is considered to ‘have the gréatest:influence on the tech-
nological aspect. Although the problems involved in the: sewerage
facilities have been pointed out in this plan, a systematic
.research on the actual conditions has not.been conducted .vet.
The Seoul Metropolitan Government undergoes the same situation
too. Although it acknowledgés that the existing sewerége facil-
ities are in need of repair,they have not formulated anything
. definite yet.

Furthermore, although the Anyang-shi Government and other organi-
zations have formulated.  .a sewerage improvement :plan. which is
already' being implemented, there is no guarantee that this plan
shall be accomplished by the target year 2001. We, therefore,
conclude that fthere are considerably many uncertain factors to
be considered in the apparent run-off ratio. |

Facility design and project cost estimation are baéed-on the'
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estimated apparent run-off ratio, which means that the former
shall be changed as the latter changes.

Countermeasures must be modifled. according to the results of the
monitoring survey of the river's discharge and water quality as
well as the progress of the improvement and reparation of the
sewerage facilities.

Similar to other projects, the implementation of this project
shall rely greatly on its financial resources. Since the river
environment improvement project 'shall “benefit the publie,: it -is
only natural to assume that this project shall be financed gener-
ally. However, the enormity of the éexpenses- makes the secure-
ment of-funds'from other related organizations difficult, and it
is possible that the project shall take'longer than scheduled.
It is, therefore, necessary to look for other financial ‘sources.

The way the. river environment improvement project in the present
-urban'area'did. ‘This project, Jjust like the Mukodon Development
prbject,u was accomplished through the help of special funds by
inciuding flood related projects.

The majority of the investments cover the water quality improve-
ment facilities, and these facilities shall be installed because
the run-off ratio of pollutant.load has -mnot fully decreased. The
installation .expenses shall be considered as special sewerage
treatment’ expenses until - the sewerage facilities are rehabili-
tated completely.

In any case, the establishment of a financial committee is ex-

Pected.bécauSefthe-financial“sourde is considered to have been
confirmed. : :
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12.3 The Organization of the River Environment :Improvementi
Project :

To promote environment  related projects, it 1s important for the
administrators to fully understand the nature of the environmen-
‘tal problems and to establish an organization which shall deal
with these probiems. : o _

The 2 kinds of organization indicated below are proposed for the
promotion of this project. :

(1) Water Quality Improvement Commiltee

If a river basin covers more than two cities, the members of
these cities'éhall-organize a water quality impfovéﬂent'tommitu
tee. The committee shall then formulate: countermeasures for the
entire river basin and shall promote coordination among cities. -

The river :improvement project'shbuldr-basically-start.upstream;
otherwise -nothing can be accomplished efficieéntly. .. It is, there-
fore, very important: to -gain:the coopéeration of the cities
situated upstreanm. ‘

{2} River Utilization Plan Coordinating Committee

River projects involve 8 fields, namely water utilization,
flood control -and water ‘familiarity 'functions (drainage, ' river
space. utlllzatlon,_environmental preservatlon) It - is; there-
fore, important to coordinate every river area possessory plan in
order to create a river environment fittlng to the city.

The bureaus :in- Seoul Metropolit&n-whiéh,are"involved.in?ﬁhe*abové
mentioned fields are the Sewerage Bureau (River Mainténance and
Sewerage Treatment Division), Park and Environment Bureau (Parks,
Environmental Preservation, Green Belt and Landscape Division),.
and Transportation Bureau (Parking Area Planning Division). 1t
is, therefore, most advisable to form the River Utilization Plan
Coordinating Committee from these bureaus.

-4















	Chapter 11. Project Evaluation
	11.2 Project Evaluation
	11.2.2 Evaluation of Social Demerits Caused by Deterioration of the River Environment
	11.2.3 Evaluation of the Social Benefits of the River Environment Improvement Project
	11.2.4 Feasibility of the Project

	11.3 Environmental Influence of the Project and Its Countermeasure
	11.3.1 Environmental Factors Caused by Construction Works
	11.3.2 Environmental Impacts caused by the Existence of the Facilities and Their Countermeasures
	11.3.3 Environmental Impacts by Facility Use and Its Countermeasures


	Chapter 12 Consideration
	12.1 Future Monitoring and Supplementary Survey
	12.2 Method of Alteration
	12.3 The Organization of the River Environment Improvement Project

	Cover

