4. Method of Joint Evaluation

~ Evaluation was conducted based on Project Cyde Management(PCM) method and the Project was
evaluated jeintly by the Japanese and Korean Teams. First of all, both Teams examined the major too! of
evaluation, PDM which was attached to the Minutes of Discussion of Mutual Consultation signed on January
20, 1995, and revised it mainly from the point of view of technicality. The Japanese Team, then visited
project sites and had a series of interviews with Japanese long-term experts, Korean counterpart
. researchers and other important parties related to the Project.

ch'secpenﬂy, the Japanese Team conﬁrmed the situation of the accomphshment of the Project in
_ terms of inputs, activities, outputs and project pupose stated in the R/D, POM and Plan of
Operanons(PO) The Japanese Team also conducted evakuation in the 5 items such as Effectiveness,
Impact, Efflmency, Ratienale of the Plan and SLstamabti:ty content of which are stated below;

(1) Effect]veness

Effectiveness was ass&sed try evaluatmg the extent to which the prjeC‘t has adueved the pm}ect
purpose and the causes why the purpose was achieved to such a cbgree in terms of the relationship ammg
- the pro;ect purpose, outputs activities and asgmpm

| (2) lmpact o
mpact of the pmJeCt actwmes was forecasted as posmve and negatrve chmges pmdlmd by the
project maln{y in the aspect of mexpecteddranges. :

(3) Efﬁaency : ' ' _
Efﬂ;aency of the pmJect umpfanmtat]m was’ anatyzed with the emphasrs on the relatmnsh:p
between ou‘tputs and mputs in terms of timing, quahty andquantxty '

( 4) Rationale of the Plan

Rationale of the prOJect plan was reviewed as the valrdsty of pmject pupose and overall goal in
connetbon with the development poiicy of 1‘he reapqent country and the needs of beneficiaries and also the
logicality of the pmject p(an '

(5 Sustainability
Sustaunabmty of the pmJect was assessed in orgamzatlonai ﬁnanaai ardd techmcal aspects by
examining the extent to whlch the admevement of the pmject is sustained or expamled after the project is

' - completed.
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It BACKGROUND AND SUMMARY OF THE PROJECT

1. Brief Background of the Project

With the rapid ecamc development, since the begmng of 1960s, envamrmental problems,
especially water pollution, have been worsening fast in Korea,

With such a background, the National Institute of Environmental Research of Korea (herelnafter
referred to as "NIER") undertook researches concerned with the prevention of eutrophication of lakes,
water quality management of rivers and technology of treatment of waste-water with the support of the
National mstitute for Envirorvnental Studies of Japan. The Japanese Goverrment had also cooperated with
the Korean Govemment in this area by dispatching experts ‘since 1987, when the plan to establish the
iabo;atory under NIER near the lakeside of the Paldang Lake was under formulation. Consequently, the
needs for more ‘intensive technical cooperatvon in the -form of joint study were reoogized by both

© govemments. Then the Japanese Technical Cooperation for the Joint Study Project was undertaken for 3

P

years from February 1990 to January 1993 for the purpose of the development: of “technology for
prevention of eutmphlcanm of lake andwater quallty mmagenﬁttsvstem for the main stream of the Han
River and its tributary. - .

As the result, it was ldeﬂtrf'ed that the locally swtabl-e tedmolog& for the treatment of domes‘bc
and fivestock wastewater ad water quality management system for ‘lakes and rivers needed to be
developed urgently. Accordmgiy, the Korean Govemnment szbmttad a proposal for Techomical Type
Cooperat;on to the Japanese Government . :

Aﬁefﬂwmptareof&ednvep'oposalbyﬁzJapamGovemmLﬁCAdmatdnd

Prellmmary Study Team in June 1993, another study team in July 1993 and the implementation Smdy' .
Team in August 1993 dunng which the R/D was signed. The needs andrat;onale of UnProject were -
conﬁrmed by th@e studies and the Project started o September 1,1993. '

- 2. Master Plan of the Pro;ect

{1 ) The objectfve of the Pro;ect and fields of tedmml coq)eranm are shmlated in the Master Han o‘f :
the R/D as follows:
1) Project prpose. s '

Deveiq:ment of Iocally swtable water quahty renovatron system in the Repubhc of Korea.

2) Fields of Technical Cooperabon

a. Technical field of water environment renovatlm o

a-1. Ted\miogy of efficient domestic wastewater treatment

a-2. Technology of efficient on-site treatment of livestock waste andwastewater
a-3. Technology of on-site potiuted river water renovation system using npanan land
b. Technical field of water quality management system for rivers and Iakes

b-1. Estimation method of emnrorrnemal carrying capagty .

b-2. Tednology for prevention of eutrophication of lakes

(2) The Project activities were carried outin the following sites.
1) The National istitute of Environmental Research of Korea

2) The \ncrmty of northem part of Seoul where expenments were wncbcted in relatlon to the
devdognem of technologies in water enwonmental remvatrm :
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3) The Paldang Lake and the Kyeong-an streamn basin, where experiments were conducted in relation to

the development. of a water guality managerment system for rivers andlakes. (The activities were carried
aut beyond the originally plarned sole Kyeong-an stream basin.)

It RESULTS OF REVIEW OF THE PDM

As stated in | .4, PDM formulated at the time of Mutual Consultation conducted in January, 1995
was reviewed malnly because the previous PDM was made without fully following the rules and practice
and there is some room for improvement.

Accordingly, POM was revised sokely from the point of view of technicality and without changing
the ongmai oormptof the PrOJect. The results are stated below '

(1 ) Narrative summary was mchamd by the consideration of its Ioglcahty and aiso its official status
(The content of narrative summary is an lmportant companent of the R/D.).

(2) ﬂ‘re major dxanges are madeas foilows '
1} Verifiabie Indicators of Project Purpose ‘and Out;xrts are more clarified and aiso changed so
asto reflect the means-end re{anonshrp between two levels.

2) Means of Venf:cat[on were d‘enged acsordrng to the change of Verifiable Indrcators
3) Important Asswnpbons were rewntten so as to avord the repetmon of unnecessary statement. '

- 4) Expf essions in Inputs wer_e impraved.

IV RESULTS OF EVALUAT!ON
1. Accomphshment of the Pro;ect

(et - |
1) Measures taken by the Korean Govemmerrt
" a. Provision of Land Building and Facrhtles o
Necessary facrhtles as foilows have been provrded for the Pro;ect

a-1. Offlces of Japan&e experts offi ces of C/ P Iaboratones in the main burldmg of Water
_ Quality | Research Departmert of NIER, . . -

a-2 Land; machinery rooms and other comchUors related to the treatmem system,

a-3 Han River Water. Qualuty Research Laboratory, :
- a-4 8 ‘on-site expenmental statlons, '

~a-5 Water quahty analyzer and so on.

.b Assgrmeﬂt of Oounterpart Researchers and Ot.’ner Staff :_ . :
Dunng the cooperatxm penod 49 researchers have partrmpated in the PTDje'Ct and approximatety



10 administrative staff members also supported the activities of the Project.

c. Expendtureof Local Cost |

Atotal anount of approximata 1,419 million Konean Won mdbas:n spent for capitai expenditue
( for facilities) and running cost by the end of 1997,

2} Measure taken by the Japanese Goverrment
a Dispat*dwof Experts
. Long-term Experts
~ Two posts of experts such as Chief Adv:ser md Cz}mdlnator were cispatched from the begmng of
the Project to April 1994. Afterwards three posts of experts such as Chief Adwser Coordinator,
Specialist on Water Environment Renovatxon have been cispatd\ed
a-2. Short-term Experts
Atotalof 79 researchers in the ﬁelds such as water quality renovanon and equpmerrt installation
were dispatched. (The ﬁgure is based on the mmberof visiting. )

b. Provasmn of Machlnery and qu]mrrt

_ The machinery and equipment worth ap-proxnrnate 385 mﬂhon Japanese yen indudmg various
wastewater treatment fac:lltles were provlded for the Project.

c Tralnlng of Countefpart Researchers in Japan

14 Korean researchers were lnwted for tralmng in Japan, and one more researcher is expected
to be invited this year :

d. Expendttwe of Runnmg Cost _ -
For effective implementation of the Pro;ect a total amount of approxnmate 22.5 mr!luon Japanese

yen has been provided to supplement a portion of local expenciture related to Japanese experts by the
end of the Japanes-e fiscal year1997. :

(2) Activities

Necessary actw:tles o reallze Outp.rts and Pro;ect Purpase were identified as a set of acbons in
" the attached PDM/ PO and were actualty mdenaken in each tedmrcal field as follows;

Followmg activities were mdenaken almost in Ime thh the ongmai p&an and kem g has been camed ot -
beyond the plan. : ‘

a. Small and middie-size domestx: wastewater tmatment system provaded by Japan(two and esght,
respec‘uvely)were installed in the expenmental field. .

b. Basic treatmentt principles and procedu&s for operanon manntemnoe and control of above 3
eq\.-pmemare introduced by short-term experts adhvice andsemmars S '

¢. Equipment was operated, and related data was odlected by C/P to find and standarcize Iocally suitable
requirements for: operation and maintenance of above eqq:merrt. Genera! manuai of operanon ad
mantenarx:emllbeoorrdetedbytheerdofﬁlerject. S

d. Abench scale expenmental equiprment of UF membrane hybnd acuvated studge pmcess was provuded to
deliver information on recycie technology of domestic wastewater treatment. C/P’ training was also .
uﬂetaken in order to pay a wsnt to the real plant of this method and collect rnformat:on
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e. Skill of designing domestic water treatment facility was transferred by long-term experts, and

prototype designing of community domestic water treatment facility and that of food service were

undertaken as facility suitable for the situation in Korea.

f. Experimental facilities of the above kind were installed ad related data operation has been under

collection. A related manual of operation and mantenance on these expenmentat facilities is in the
~ process of formulation.

g. In addition, johkaso-related administration and system of phkaso license were introduced bysemmars
" to the Korean side.

&mtLMmn1ﬁnmxnmmﬁﬂmﬁmmuﬂjhdmxauiﬁmmmnﬁnjmeﬂxmmmﬁg_umsmddmﬁm
Ma&lﬁﬂﬁtﬂ[ Foliomng actwutres were undertaken almost in line with the original ptan.

a. Livestock wastewater treatment system and bagh rate compost:ng system prcmded from Japan were
installed inthe expenrnental field. '

b. Basic treatment principles and procedures for operatuon mamtenance and control of above
equipments are introduced by short- term experts' advice and seminars. _

¢. Equipments were operated and related data were collected of above equments General manual of
operation and maintenance will be cu'npleted by the end of the Project.

d. Basic des:gn of livestock wastewater treatment system sultable for the satuatlon in Korea was
undertaken.

€. A bench scale expenmental e:pprmnt of |west0ck wastewater freatment was dwgned psodtmd and
" has beenin operation. .

* f. Design, production mdrnstailment of a scaled Lpbend'! scale expenmental eqmment of the same kind

- are-ongoingand a manual of operation and maintenance is in the process ¢ of formutation,

g. Treatment tedwnlogyof hvestock wastewater was mtmdlmd by seminars to the Korean ssde

Smmlﬁmgﬁmaﬂanm FolIow:ng actwatles were mdertaken in lme mth the ongmal plan. -

a. hfonnatmn on the Japanese method of treatment of pdfuted river water was delivered by!ong -tem
and short-term experts.

b. C/P trammg was conducted in Japan in order that C/P rmay pay a visit to the field of treatment and
collect information, _

¢ Poliuted river water renovation system was remstalled in the expenmental field.

d. The design chart and an operat:m and maintenance manual of the above equipment were pmchx:eti

e. Treatment tedmlogy Wwas dlssemmated by sermnars to Korean related pemonnel

] Ine stem
B -Emc;[memaLLaumng_CamﬂH Foliowmg activities were mdertaken amost in line with the original
plan.

A Arnodelwas devdq)edbasedmme ex:stmg modet
 b. Updating techriques of the data brase were studied:
c. Natural purification capability was evaluated. T ' '
4. C/P leamed tedfncpes of devebpng mode!s analyzmg the land utilization ad evaluat:ng the regional
charactenstics. '
e The tedmologves transferred are cisemmted by seminar etc..
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mmzmmaﬁmmmmﬁmmtmmmﬁmmmmmm
Empbicaimm_l.dmﬁ Foliowing activities were undertaken in line with the original pian.'

a. Natural punfication capability by means of ecmystem maragement. containing conservation af aquabc |
plant has been researched.

b. Water quality mamgsmentmeﬁrodfor the part of river where waste enters was exzmmed. '

c. The technologies transferred are disseminated by seminar etc.. '

The following is the results of activities other than stated in the POM but necessa'ry for the

1 ) Adrnumstratwe rmngermwt : -
Activities such as financial menagement of the Japanese PI'UjeCt team's operation cost and the
procurement of ecmment and other administrative work related to the procurement of ecupment have -
been camied out by a Japanese expert {(Coordinator). -Korean administrative- staff provided various
clerical sipport. There seems to be no particular pmbiem in this aspect but Korean C/P of this task was
not clearly deterrmned whlch occasronaity c:msed some inconvenience, '

2} Monitoring of the Pm;ect Lo :

Monitoring of the Pro;ect has been mdertakenby a vanety of meamam as 1) o hdd theJornt
Coordmatlon Commnttee, 2) to hold Project Executing Committee, 3) to make a quarteriy progress report’
titled as Shihanki-houkoku and written in Japan&se and 4) to conduct seminars. There is, however, same
mom for improvement in this' aspect because coricrete research ‘targets(outputs) were not cearly.
identified, monitoring tooks such as PO have: not been in use’ sufﬁc:entiy and some of the tools were nct
" shared by both Japanese and Korean sides on the Prn;ect

(3) Oulpu'ts - IR ' o
Outputsareﬂ\emeteobjectvesleadngmﬂnﬁojectmposeadneveddnngmpm}ect
period, Outputs and Indicators stated in PDM and restits were as follows;

KOU‘PUU 1 S '

Locally suitable ted\nologes for the treatment of domestic md fivestock wastewater are developed.
. [indicator] 1
By the end of the project penod i NIER (same for 2. ), freatment perfon'nance, marntemnoe and
economical efficiency of each treatrnent f-acahty wsii be rmproved o
[R&cult] : '

Performance of existing eq.qment (prowded)was confirmed md a total of 1? academrc papers '
and reports were produced. Moreover, prototype of equipment exceedng the existing equpment and also
suitable for the local condition was produced and performance has been under examination, ' Although some
results will ‘be recorded in the form of reports,  performance wlll ot be corrplete!y confimed and
resulting acadermc papers/reports are not likely to be corrpleted in time.

Performance of existing equipment (provided)w'a's.cbnﬁrmed and a total of 13 acadenmic papers
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ad reports were produced. Moreover, basic design of equiment exceeding the existing one and also
suitable for the local condition was undertaken and performance has been under examinatior! by the use of
berch scale equpment.  Althaugh some results will be recorded in the form of reports, performance will
not be completely confirmed in the scahng up examination and resulting academic papefs/reports are nat
Ilkely to becmﬁeted in ime.

MMMM@M&J&MQ@&MEMEM&LMW
ina Rigarian Lad
By the end of the project period, on'ginally expected prototype whose level is comparable to the

existmg equipment {provided) was produced and performance of treatment was confirmed and the results -
were summarized in the form of 3 academic papers and reports

[Otm.rt] 2

Water quality management system for Kyeong an stream basin is develomd

Uindicator] 2-1

Estimation method of enwmnmentat canymg capacity is estabitshed

[Result]
MMWMMMMM&M&L
Enviropmental Carrying Capacity

_ Method necessary to formulate techrical ccmponerft of bas:c des:gn for the plan for water quality
renovatlon in the model river basin will be estabhshed at the originally expected level by the end of the
Ject penod w1th the related data base, opemt]on manuals, academlc papers/ reports bemg formulated.

[Indtcator] 2-2 : S
Natural purification capability by means of ecosystem managemmt contarnlng conservation of aquatx: plartt
is clarified and water quality maganerft method for the part of river where wastewater enters is
formudated.

{Resuit] -

Natural punﬁcahon capabuhty by means  of ecnsystem maxagement containing conservation of
- aquatic p!ant will be clarified and water quality management mettnd for the part of river where
- wastewater enters will be formulated at the originally expected level by the end of the project period..
38 academic papers and reports have been produced and data base and operaung manuals will be
formulated in ime.

(4) PrOJect PLrpose . : : '
Pro;ect Purpose and related lndlcators stated in PDM and acwai results are as follows

_ [Pro;ect Purpose] : s '
Devebpmerﬂof locally sultable water quahty remvat;on system in the Repubhc of Knrea
~ [Indicator] 1
By the end of the pmject penod(same for 2 ) locatty sutab&e water qualsty renovation system is

developed for the pmctlcai use.



[Resuit]
Lmhjdmmﬂﬂmmnem&mmuledrmmoﬁﬁﬁmmﬂmﬁmﬂaﬂmmﬂmﬂﬁm

- Oﬂ'ginally -expected general marua!s for operaﬁon and maintenance amed for provided equipment
will be completed by the end of the project period. Protatype of locally suitable treatment facilities for the
community and for food service was oompleted but related operation and maintenance manuals will not be

Ongmally expected general manuals for operation and mamtenmce aurned for pm\nded W‘It :
will be completed by the end of the project period, Prototype of locaﬂy suitable tneatment faculltles for the
livestock wastewater will be oornpleted but related operatlon and maintenance manuals will not be
' comp(eted '

mﬁatwmemmmmtmww |
m&mamﬁ

: Or‘!glna”y expected dessgn chart of equipment. suttable for the situation in Korea and related '
manuaks for operation and masttenance will be completed by the end of the pmject penod - This !S great
achievernent and the purpose was realized in this ﬁe!d

. [Indicator] 2
Technical ccrrponent of basic dagw for the plan for water quahty renovation in the model river basm is
formulated.,

[Resuit]

Ongmaliy expected technical cmmvmtof baslc dwgn for the plan for water quatity. renovatjon in
the model river basin was formuiated and water quality management system for even the reg:on other than
_Kyeong an stream basm is erly to be estabiished. '

Onginally expected technical oormonentof basic des«gn for the plan for water quailty remvaum in
the moded fakes was formdated '

{Indicator] 3

Appropriate ted‘mobgtes of water- enwronment renovation and water quahty n':anagement (both .
technologies developed in NIER and latest tednmlogses mtmduced) become known :mong Korean petsomei :
related to the environmental i issue :

[Result]
Both Fields -

S g |
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 Considerable number of seminars were held and useful technology was introduced to many Korean
personnel including C/P. Certain effect an the research and administration is expected

: (S) 0vera|fGoal
' Overall Goal is the long-term objective which Project Purpose will contribute to with the time

frame suchas 3 - 5 years after the end of the project peried, Overall Goal of the Project is stated in the
R/D and PDM as;

“Renovation of water quahty in the Republic of Korea. (See Notel )
Notel. The expression “Contribution to” piaced at the top of the sentence of Overall Goal in the
previous POM was deleted by the review of PDOM conducted during the period of the final
evaluation, .

As we have seen in the evaluation of OQutputs and Project Purpose, there are good achievements in
the development of locally suitabie water quality renovation system. These achievements' contribution to
the above stated Goal will be substantial in the long run. NIER's strong will and dose linkage with
environment related administration is noteworthy and endorses such prospect. _

Strictly speaking, however the present statement of Qverall Goalis a time oom‘umng object to be
realized and.seemns to be 2 little beyond the above mentioned st_andard time frame of Overall Gosl,
Accordingly, the existing Overall Goal may be more suitable to be treated as Super Goal of the time frame
of around 10 years and more after the end of project period and the Overali Goal could be redefined, for
example, as “Developed water quality renovation system will be widely utilized in the Republic of Korea.”

by considering the direct effect of the Project Purpose. it should also be added that the good system of -
- dissemination of developed technologies needs to be established to realize this Goal.

2. Evaluation by 5 ltems

(1) Effectiveness L
s ater En 5 .

_ With regard to 1) Technokogy of Efficient Domestic Wastewater Treaunent and 2} Techrology of
- Efficient on-site Treatment of Livestock Waste and Wastewater, there was a delay of research activities
in the early stage of the Project caused by the shortage of staff owing to the accidental hazardous chemical
spill to the Nakdong River. The delay was, however, recovered later on and from then on steady activities
leadtoalmostexpectedOlmnsaMPro_lecthpose P
o With regard to 3) Technology of on-site Polluted River Water Renovation System Usmg Rlpanan
Land activities were carried out on schedule and they jead to thputs and Project Purpose. :

in both 1) Estamation of methad of enwmmental camrying capacity and 2) Tednobgy for

o prevention of euimphlcabon of Iakes -activities were camed out on schedule and they tead to Outputs and

Project Purpose

(2) mpact o '

- As stated in dwpartofﬂweptnspectovaerall Gaal, ﬁwePro;ect is mqnectedtocontnbute to the
" renovation through the dissemination ofmedevelopedtedndogesm thelongrun In addition, the
follcmngmexmctedtmpactus expectedfmmthePro;ect '

N
N
X
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First, the possibiity of treatment of wastewater in technological viewpoint had gradually been
recognized by the Korean authorities through Outputs of the Project.  Such recognition seems to have
enabled the re-enforcement of the law regarding treatment of domestic and livestock wastewater in
March 1997, and the enforcement regulations in September 1997. The Project also directly supported -
the procedure ofdmﬁ]ng of the law, Hence, this is the direct ardnotexpectednmact of thePro;ect in
legal aspect. : :

Second, during the project period env:rmment related acciderts contiued and the Prnject .
contributed to the alleviatioh of the damage caused by the actidents by supporting NIER t’mwgh supplying
the related mfonnatxon from Japan.

* Third, NIER pm\ndes the oppo:turntres to acquire the information concermning the production of
wastewater treatment facilities with the private sector. This may !ead to the commercial benefit of such
producers of wastewater treatment fac,'|l|t|es

Noparticu&ar negative impact or its possibilities is observed.

: (3) Efficiency - _
’ E&JdLﬂaLeLEmmmﬁmanm

1) Tedxﬂogy of Efﬁc:ent Domestc Wastewater Treatment _ ' :
Timing of Input of provided equpn‘ent was almost on sdrecue QUaIrty of promded equpment is
_regarded to-be appropriate for Korea but cost Iowenng rmay be necessary from the point of view of

dissemination. Quartity of provided equipment was appropriate. Capabdlty of C/ P is High but the number
was not at:\ugh from the point of view of research content.

2) Tednobgy of Efficient on-site Treatmient of Livestock Waste and Wastewater '
Situation is almost same as above except that the smaller size of eqnpment shouid have been Lsed.

" 3) Tedndogyof on-site Polluted River Water Renovation System Usmg Rlpanan Lland -
Timing -of provision of information was on schedule. . Both quality and quanuty of pmwded
information was appmpnate from the point of view of research volume.

1) Estrmation of Method of Enwrmmenta! Carrymg Capacrty B ' : ‘
- Timing of provision of information was on schedule. Both quahty and quantn:y of pmwded _'
mfonnatron was appropriate fmm ‘the pointt of view. of research subject.

2) Technology for Preventlon of Eutophcat:m of Lakes '
Timing of provision of information was on schedue. Both quahty and cpamny of pmvrded
mfon"nat:on was appropriate from the point of view. of researdi 5ubject : :

(4) Rationale of the Plan

1) Necessity and mportance _ ' EEREE
~ The Korean govemment has r&spected the envumnmental issue over t:me, as shmm in the

statermntoffmmeradthenmvprwdaﬂofmestatemwtasbmgemptmsmmeoonsewabmof_

ervironment. . As a matter of fact, the Korean Govemment has introduced a series of -policies ‘and
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regulations related to the water quality managementin late 1990s. The Project has relations with these
policies and regulations either directly or indirectly.

Moreover, indicators refated to environment show that the situation is getting even more serious
in general. Accordingly, the needs for the renovation of water quality have even strengthened. Therefore,
the necessity and tmpcxtance of the Project remain very strong.

2) Content of the pian
PDM shows the basic framework of the pmject plan. The observed meaningful linkage between
each level of namrative summary (through Overall Goal to Activities) of PDM shows the effectiveness ad
feasibility of the plan. The identification of Project Purpose, however, seems to have been a fittle weak
ad monitoring activities have mom for improvement accordingty. Some important rtems like morutonng
and others related to researches should have beeninduded in PDM '

(5) Sustainability
1) Organizational aspect -

NIER is a well &tabhshed ongaruza'uon whlch has oordx:ted researches closeiy linked to the
environment related administration in Korea for 20 years since: its foundation, Its reputation is aso
strong mthecamtry in termsofgovemrmntal pohc:es, strong emphasis has been placed on the
ermronment conservation and aocordmgly, the necessary mppat can be expected from the Korean
Government. S

Therefore, organizational basis of NIER andits m-rmment related to the Pro;ect s-eems to be firm.

2) Fmancal aspect
_ * Govemmental financial sxq)pon to NiER is also strong, wfnch is evidenced by the steady increase of
- budget NIER has received recently. ‘The Project refated component in the budget is also stable: and the
~ absolute amount of the monetary resource put into the Project is substantial. According to the Supem51r1g
Agency, the Ministry of Envlrofwnent the similar amount of financial support to NIER is e;q)ected.
' Accotﬂmg!y, the fmanc:al -;ustalnabthty of the PrOJect is fairly stmng :

3) Hrnan resources arxitedm-logtcal asned S '
Researchers participating in the Project are quahﬁed staff and |t is concluded that sorne C/P have

- acquired emugtﬂeve! of skills to continue and develop the researches through the activities of the Project.

- From the point of view of persomei assignment, however, relatively frequent transfer of C/P and the
~ shartage of C/P themselves have fed to the situation where the C/P continuously involved in the Project is
limited in number. Hence the project operation highly depends on 'small number of people. Therefore, such
human basis of technology neecb to be strengthened. Maintenance system of equipment and facilities also
needs to be estabished in terms of repalr and parts supp-iy, which is already recognlzed by the Project
Team. . _ .

v R'ECO'M'MENDATI':ONS
1 Recommendatlons an technical cooperatlon after the end of the pro;ect penod

_ (1) As descnbed above expected Outputs and PrOJect Purpose of the Project were almost achieved
 through continuous efforts by NIER staff and the JICA experts in the project period. The Korean Team,
 however, reqmted one year extemnon of the cooperabon particular in the field of the de»ekxmerrt of
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rmaintenance aspect of technology of water environment renovation,

Bath Teams recognize that the above menomed cooperation is necessary because of the foJIowmg
reasomns; . _

1) Situation of water environment in Korea has become even more serious than the time when the Project -
started, which is evidenced by the recent official statistics, in spite of the introduction of a series of laws
and regulations. The new president of the state has emphasized the necessity for the improvement of the
situation and included the issue in the recently released package of policy targets. - Consequently, the
expectatron to and the responsrbiﬁty of NIFR in coping with the issue is mcreasmg '

2) Basic ted'rnbgyof installation andmamtename of treatment famhtles hasbeenwell deveiopedm NIER _
as rnent}oned above. The technology, however has not been fully established to the 1eve| e:tujl to
disseminate the skill to the wnder range of public. :

3) Ore year extension of the oooperatjon in the field of the development of maintenance aspect of
‘technology of water- environment renovation .is_expected to contribute to the further development and
. standardization of the technology suitable for Korea, which will appear in the form of htghly practical
installation/maintenance process manuals for small and middle size wastewater treatment system,

. 4) The above'expected ou!put will be highly effective for the dissernination of the appropnate skills,
eventually conmbuttng to the realization of the purpos&c of the above rrmboned laws and regulatlons

(2) The Team req.mﬁted that when techmnical wq)erabm is mdertaken between two countnes after the
end of the project period, the condition of research such as stable and sufficient ass«gr‘ment of C/P shaud
be well estabhshed by the Korean authorities concemed. '

2 Other recommendat:ons

{(n Reo:xnmemiaﬁors for the remamang project penod

1) With regard to community domestic wastewater treatrment facility, in terms of the re!atronshlp
between influent loadmg and treatment performance attention shoud be pakl to whether the treatment
~ performance is stably available and data collection and evaluation/analysss should be undertaken by

considering the importance of biota, form of Nrtrogen recirculation ratio, :momt of sluige prtxh:cbm and
siujge wrthdrawmg

2) With regard to wastewater treatment facmty for food service, research about ratio: of wastewater '
discharge from cooking and that of nigitt soil, data colléction to clarify the impact of change of water

amount and water quality on target performance erd evala.xatnon/analysns are useful to the documentation
of operation and manterance manuals,

3) With regard to both comrmurity doméstic wastewater 'maatment facility and wastewater U’eéﬂﬁent
facility for food service, installed biowers should be stabilized i in terms of perfonnance and also thelr :
noise shoukd be controlied. .

. 4) Data coltectron and anaiys:s by the research of performance of pmVIdEd domestxc wastewater
treatment facility and livestock wastewater amiwaste fa(:ﬂlty, whrch is necessary for the formulat\on of -
best operation and mantemrx:e manuals should be camed ot

.-55—'._. _ R o /}0 ”’m



5) Information should be coflected for the establishment of the system of sludge withdrawal and disposal,
which is important for the maintenance of all kinds of treatrment facilities.

6) Information necessary for the spare parts supply shouid he sufficiently acquired and well maintained.

7) Effective approach to utilize the acquired resuits in Korean setting should be studied based on thorough

examination of problems in = A) Estimation of method of environmental camying capacity and  B)
Technology for prevention of eutraphication of lakes of the technical field of water quality management
system for rivers and lakes.

8) Short term training of a few more C/P in Japan in the field of water quality renovation needs to be
mdertaken for the acquisition of t_ed\mlogy for maintemance of wastewater treatment facilities.

(2) Reoommer*danons for the future orientation of the PrOJect _

1) In developing the technology of water environment renovation ard establishing a treatment system :
“suitable for the country, structure, construction and operaﬁon/matrrtenmce are integral components none

. of which can be d‘oq)ed. Considering the completion of basic development of the tedibbgy which covers

' former two elemernts, now, it is very important to advance operat:on/mamtenance aspect byemphaszmg
the smphfrcatmn/mstomnzabon of the tedrdogy : . .

) system induding a regulatjon such as strict control of Nttmgen and Phosphorus in Japan should be
established for the purpose of the prevent:on of eutmphncatron

3) The tednoiogy of livestock wastewater treatment is very emportant because the ammtof poliut:on
foad by Iwestock wastewater is heavier than that by domestic wastewater. Generally speaking, however,
the economic fomdat:m of the stock raisers is not very strong, accorﬂmgly the cost reduction should be
well considered in development of the ted‘no&ogy

4) It is expected that the eq;pment for wastewater treatment pm\aded in the Project wrll be weil
utilized in the future as well. :

' S) n water qualrty rnmagemerrtsystem for rivers and Iaifes technology of water quality restoration by

natural purification in ecosystem is very important. Informanon collection and technology deveiopmem is
amxaged to develop the utmzatron of such system.
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