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{ SUMMARY >

Purpose&
Contents

O Improvement and commercialization of agricultural non—point pollutant
reducing technology using movable weir

1. Improvement of pollution reducing technology using movable weir
2. Development of key components for connection technology

3. Selection of operating skills and processes

Results

@D Technical : Matching multipurpose demands and advancement of
movable weir by developing convergence technology

@ Politic : Unification of river management by providing total solution for water
quality
@ Economic : Maximizing market competitiveness with lower cost, high

impact, and direct benefits at TMDL (total maximum daily
loads)

Expected
Contribution

O Raising market competitiveness by Convergence technology

O Improvement of water quality at home and abroad

Keywords

. . Convergence Agricultural |[Improvement of
Movable weir Bio-filter .
technology water water quality
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(b) Irrigation
(Philippine, Angat After Bay
Regurar Dam)

34

(a) Hydro Power
(USA, Rainbow Dam)

(c) Water Supply (d) Ground Recharging
ameda)

(Indonesia, Gubeng Dam) (USA,

—F
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(e) Tidal Barrier (f) Reservoir
~ (Japan, Naruse River) (Thailand, Huay San Pad)

(g) Navigation (h) Crest Rasing
(Norway, Kjelda) (USA, Pit 3 Dam)
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O <11¥ 3-55>% SWAT 239 vA 2 AF73F 52k A5 9 2o x] 9] 4-=f

Zoln <3 3-7>& By By W HAZe & FAEA d34E Aest
O EAEALE »daaA (NSE, Nash—Sutcliffe model Efficiency) 3}
Determination Coefficient) & AF&-3F31S.w R27} 0.50]70] 1L NSE7} 0.49]

AFAAAS 2 9] = Aolgk ¥ 1S (Ramanarayanan, 1997)
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<GE 37> BP9 vA N AT A SARA
- 459 (mm) FE8 (%)
d Z;m; . ' R NSE | Note
Obs Sim Obs Sim

2007 17478 1116.1 985.7 639 56.4 0.64 0.60 %
2008 11345 6782 669.0 59.8 59.0 0.83 0.74 Y%
2009 12399 6065 7012 489 5.6 0.80 0.76 %
2010 11232 4716 5742 420 51.1 0.60 049 Y%
2011 1752.2 9446 | 10015 539 57.2 057 053 C
2012 10376 4530 5379 441 51.8 0.74 0.72 C
2013 1090.4 4479 5184 411 475 0.72 051 C
2014 1402.9 649.1 7422 46.3 529 055 0.40 C
2015 12160 649.1 7309 534 60.1 052 040 C
2016 1409.4 6312 817.1 448 580 0.40 054 C
Mean 13154 665.2 7218 498 5.1 0.64 057

C: Calibration, V: Validation

:

2

2

8

Precipitation (mm)

T T T T T T
- T

- EERFCP —Observed - Simulated ]
L] |
Ewot | | it
E | | i,lr J: 1i g ] ¥ i :'E E% :E i
'E |. hi,i ‘I "jl I ,r :l,.:"l
@ 01 F - R Sl £ AR 1k
E " ' k!
0

.0

20011--01 2012-0-01 2013-r-01 2014-1-01 2015-1-01 2016-0-01

Date (Day)
(a) 289 nA (2011 - 2016)

:




Discharge {mmj}

BB At astmal et L
1000.0 + T1
- ERFCP —Cbserved ---- Simulated
E
= 100 i
2 §
= Y
g 0l
= WY
m 4

0.0 i

2007-0-01 2008-r-01 2009-r-01 2010-M-01

Date (Day)
(b) =g <5 (2007 - 2010)
<19 3-56> SWAT 29 A 2 A% (F5aAZ2)
EEmPrecipitation — Simulated
10000, 0
1000 [

ao

ao . .

1000

L . . L . . L . . . . . L
Jand6 Jandd Jand0 Jan92 Jan94 Jand6 Jand§ Jan00 Jand2 Jand4 Jand6 Jandd Jan40 Jan12 Jan14 Jan16

Date (Day)

<9 3-57 > SWAT R85 ol 83 std#=F A (88 +9)

Precipitation {mm)

Precipitation {mm)




E 38 2R F99 AFH FEF

- 353 AR H5% - 35 At FEF
v v (mm) (CMS)
1986 1,008 063 2002 2,070 215
1987 1,229 090 2003 1,456 1.36
1988 1319 1.01 2004 1,708 165
1939 1,692 1.42 2005 829 057
199 1,244 094 2006 1,379 117
1991 1,881 1.8 2007 1,749 172
1992 921 0.76 2008 1,493 1.44
1993 1,533 1.32 2009 1,656 1.63
1994 1,49 1.23 2010 1,19 1.09
199 1,182 0.83 2011 1,752 167
199 1,037 0.73 2012 1,037 093
1997 1533 1.36 2013 1,090 0.8
1998 863 057 2014 1,420 1.2
1999 1,136 0983 2015 1,944 207
2000 1,279 1.07 2016 1,407 1.3
2001 1,766 179

=% F A S el 9 2ol FERF sto] FEFS A

E 39> dixx A st A A
TH ZF (m/s) dg (m/s) B 3L
1 H 0.25 0.0002
2 H 504 0.005
3 dEH 1.82 0.001
4 A A7FsR 5.00 04
5 H 26.00 1.81
6 H 7558 4.38
7 H 36.00 2.18
8 ESRTAE 0.40 0.002
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O 87) 7Fs R sk & A4y ko]l HAR Yehd e = 0.0002m'/s SFKolH,
HZ et 7HeRE 4.38m/s FEHIRE UERG

O 87) 7Fere] sk #% L4 A o] HAAR YEed 7R 0.25m /s SE o,
Az Yehd 7HERE 75.58m/s FHER e
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FARRET BH
7t 2A §% A

o3
F> Adutd oz F5F FFo ddsts AoeE BAME
<¥E 3-15> 9%+ FEF(DIROM E3) 44434
P fr % Hmm/) . fr ) m/ ) AT A Hm/Y)
A v;’g‘ﬂg
() |5 fg | P W | OO gq | OB | G | g | WEmm | S
55850 | 521.22 26.70 1815 4303 | 291099 | 2761.88 | 280960 |7,975.30 | 756680 | 769754

A FAT FARAN ARIADA (F=-sol &AL 2009)

O st ] 34 Al ATHsehs FdARE 45 2710l wheh tde 7 #3454 FDC
t Flow Duration Curve)& #/dstol 3 74 0~10%+ &%, 10~40%= T
(Q95), 40~60%% BT (Q185), 60~90%E AFZH(Q275), 90~100%c ZFF
(Q355) &= sho] LA

10000 : ; : T
=48 S - oExm Mg Zad

o1

5% 10% 20% 3% 40% 50% B0% 0% 8% 9% 10085
Percentile of Flow Exceedance{%o)

<9 3-82> FZFAEFAFDC)E 3 +F 4
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O AT NA 54 7,975.3m/L-E 0.0923m'/secE TSt W =27t i) E ey
RAAE (www.wamis.go.kr) ol A A3 5= G5dd9e tgdd2 T2 0.0910m
[secC Z TAT A M} w] FAFSH] wlEel A X9 B AL, Ay B AEE
A&k =

<k 3-16> ZTASAA AR

TR 24 2H(Q355) A= Q275) 5 2HQL5) F5EHQY)
m/sec 0.0080 0.0230 0.0450 0.0923
ton/day 691 1987 3838 7975
) FAds

O ZAs FARAGA AGAIAM (Sta5o]&3AL 2009) ) o+ 435 A4E9 BOD,
T-N, T-P9 FgFslzFo] A=A Sl

<¥E 317> ZASAH sASFA

- A9 Fojare
(m'/day) (kg/¥)
BOD 230.0
T-N 7975 150.4
T-P 192
ZA: 3435 FARANA AIA S A (G501 2FA), 2009)

O =2 7,975.3m/L = Aol npet st f-2dA 2o et fYses v
Zo] =43t

<} 3-18> ZASAH ASFA

g = BOD T-N T-P
9954 (mg/L) 28.84 18.86 2.41
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O TAMAFASHAAGN A (F7] %, 2001) 4 o= 4

o WEAY fAE WYsto] Tt ol ANFAS

Sw S u = () Z42HQ305) A 2HQ275) H2H(QI85) Q%)
(m'/sec) (m'/sec) (m'/sec) (m'/sec)
7ok 2114 0.5623 1.2388 2.2345 4.329%
74 f-3](m'/sec/km) 0.00266 0.00586 0.01057 0.02048

F2: A AW 712 AR (7E 7] %, 2001)

O Bk A2 A iAol A8k, FuA 9.22km=E BLH F3n = 285k

T 24-3H(Q355) A4=2HQ2TD) 35HQILH) Q)
m'/sec 0.0245 0.0540 0.0975 0.18838
ton/day 2119 4668 3420 16315

b =
O 'GFRPS} A”AAE E8atal tHa &-8o] 7hesh Fd sfo|B el 7hsH 7 ((5)
7191, 2016) 4 ©lM F 63]e A4 =AM FARYEE Ay A B e 2
3E 321> A¢A e R AR 2
s Wk iobn ol n S$Eu
mgl) | aga | 955 | 954 | 9% F | 954 | 9% % | 9% 4 | €7 ¥
DO 11.0 116 11.3 119 11.2 116 114 11.8
BOD 1.5 1.3 1.1 1.0 12 09 14 12
T-N 3.955 3.897 3.798 3.690 3.822 3.753 3.802 3.738
T-P 0.037 0.032 0.042 0.030 0.032 0.027 0.033 0.030

#2): GFRP9} 2"HAAE E&etal tHa &80 7Fsd e stolBg = 7her MH(F)FL714, 2016)

— 108 —




<3 3-22> AAAA HAdsHAsA

g = BOD T-N T-P

U2 (mg/L) 1.20 381 0.03

(3) AA&ZF 23
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ST (SHREAIAD) 9 852 2,200ton/day P& 18 E W SHIAHFS AFF 7L

2 QAR A¥ Vo AATEe At AT I Al s AAF

<3 3-23> AAFF XA

A% AA 4 tAA
T
244 HQ355) A Q275) 24 7HQ355) A4 THQ2T5)
m’/sec 0.0080 0.0230 0.0245 0.0540
ton/day 691 1987 2119 4668
Qb (©) (©)

O FAHFTFAAHY 274 FUFA = AEAHYANERE ddHH, 4 F-LZX = 154
A2 Adg] wet Mo A E A EF A o, A&EA A= 0.7
HP X 1df, & gj A A o= 10.0 HPX 2t & AAst 0w, ZHzh on] g HZ 1 gn S 37}

2 AXE AT

a1

i

O

O 7} AgAId el AFAZ e 2 Y74 st AEAHEAES A 108 7Hs, 1154
A& A 4048 7hHsste 2719418 S FHE o, S Al AE V]9 S S5l
4438 $QIAL LEAEE T A

<¥ 3-24> HxAA

L S 7hE A1k HEFAHF Lo N
B o9 ak oTe © H SRAEAA | Aok A
T 8 S (/min) (min/hr) (ton/day) A TA A Rl e !
A&A A A 10.0 HPX3tH
ooy azgy | L0OHP 1.200 0 115z ()% 19)
AEA B AIA 0.75 HP X2t
g 0.75 HP 95} 10 22.8
(A1) (o] & 1)
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o SRR sET 24
O & Ay 7NgapAl A AAE FA ST FEYstatE A58] st A5A
Al (RFo] B A A8 3} EH A AL (2 A

o] Aglagol td FATA 7
3 3-26> FAMANAY Ar s

3 o BOD 2] &-&(%) T-N A2 Z&(%) T-P A& &&(%)
A& gAY

(0] 9.2 E} 2] 251) %5.0 837 84.1
=S IPAES R

. 16.0 11.0 22.0
(FFEAA)
4. 1) BAKS F 5F01S A E 918 AIAS 1eAE] I I EE. 2006)
2) 404

FEUE7IEAR(EHE e, 2014)

O FAATET A5 FIIE ok AP
Aol AelEEs AEHT fEVEHY

_|C_)r
O L=Q@xC, 7|4 L= F3F(kg/day), Q=FZF(m'/sec), C=¥5%(mg/L)

OQZEL:WFMfIW+MﬁI% ((Q0— Q1,— Q1,) < (D)

+(Q1, x C1,)+ (@1, x C1,)
@3 (Q—Q1,— Q)+ @2, +@2,

(QO_ Qll_ Q12)+ Q21+ QQQ

o714, Q0= AFHF=ZF(m/sec), CO=F&=(mg/L), LO="47F53=Z(mg/L)

Qly, Cl;, L1i=A&HEA A4

J
=

:{o

A, Qly, Cly, L= HATAA )
d FrE, Q22 €2y, L2,=31EA A F5

Q3= s}Fr=(m'/sec), C3=3}F&=(mg/L), L3=53}=F(mg/L)

f

<9 3-83> F2As}RA 45 H =

=
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O FAMAFTZY =427 TAAT XA BOD 5% 28.84mg/LolA 24.00mg/LZ, T—N
&+ 18.86mg/Loll 4] 16.65mg/L%, T—P 5%+ 2.407mg/Lol A 1.863mg/L=E A3t
Ao o3y

O 7Zed XA BOD H%+ 1.20mg/LelA 1.00mg/LZ, T-N F%+= 3.81mg/LolA]
3.36mg/LZ, T-P 55X 0.033mg/Loll A 0.025mg/LZ Asts Aoz o=9

<% 326> FAYASFA 2R o3 =AM oFA3
s #&
i 2 |BOD | TN | TP | = [ BOD | TN | TP
(m/sec) | (mg/) | (mg/L) | (mg/L) | (m/sec) | (mg/L) | (mg/L) | (mg/L)
s 002300 | 2884 | 1886 | 2407 | 0.02300 | 2400 | 1665 | 1.863
A% A& A Al
i (vhol e BEl) 000023 | 2884 | 1886 | 2407 | 000023 | 144 307 | 0383
L&A A E 002277 | 2884 | 1886 | 2407 | 002277 | 2422 | 1678 | 1878
(S A) . : . . . . . .
| 002453 | 120 | 381 | 0033 | 002453 | 100 | 336 | 0025
AR | A%A A
000023 | 1.20 381 | 0033 | 000023 | 006 062 | 0005
A1 A (Alo] $.2H)
L&A EAE 002429 | 1.20 381 | 0033 | 002429 | 101 339 | 0026
(S A) . . . . . . . .

O X5 A At o] AAFHo] vldl Aela& v|523t =07 FAEQ o)
tAebd O 2= 7} AA zpodel upel 27el e FrHA A ] EATAAH
oA wWj§- &S Fog o=

O &3 AIZE A48 3 2729 U RUEHS ¢35ty & o Waela A< 8%
A AH ] FANAEHRE HEE AP Y

<3 327> FAYSFEA=A AN e
AR5 ek (kg/day ) 2 2] E8(%)
TR
BOD T-N T-P BOD T-N T-P
4% A4 962 440 1.08 168 117 26
7ok A A 0.43 094 0.02 16.7 117 26
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Fef AR & ol &3k sk a7hdd e AP (5 5, 2009), o w2 s A7

o AAA AR AN olehs WY WA FEE AFe] WA} Qi BAE S of
ek o] 24 27 AN G Ro| A, FA Fe BAAE A A A Hlel

AN GRS FALE AREAL BT Qo L 1SS BE Ve BHOE hAT
W 2055 NEE o FAA A E Bk PG AnAoRE 5 SR A

o Wl AL A AT & Y ARBL AFF] 1 wES Ao APt
w ol "R AN 1] g 0% Bl
Tt A BETTHE B9 52 P GO AATA AP S i BAHol
a3 B e

AL Aol et 4B AFA AN AT & ) sk v S
B Aol e BAR AN wo] gRe] A e S ARAE o
ok s, olelat chAlA el Fxpu] g3t Sgu] &

Frt
1

_1

_>|~1_,
=
)
]
+
32
rlr
o
rE
o
=
l i
FFN
%

BAN G g AR FADEEA R A FAAREAE BA L, o] 9 FA
3 vehd 5 g FAANAEY S

4 oh
O dAANEZY FEEF) 24, @ vEAE, @ dAdEH 4§

FHE Aol A FAAE A AZEAT 2HHo) Glo), FF AAE AT
AHAQ Mk Hsdel nheh ZAY BAL 98 AR A95E
"BAE FARAN Y AL DA (5ol £ 34 2009) 5 o AL BOD, T-N,

T-P A&7 AAE o] 917] wEell, BOD, T-N, TP &l taf A4 &4 53

(6=

ST A desA d2ES e 2

dlo
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Fl

3-28> 3=

) B

S 2S
ANE5F

e

9 S ﬂ@iﬁ%) Q$EM)I%i%V) -
HAFA] 1702 1,779 1.0 1,779.0 AT
AFHFA 372 25,540 0.6 15,324.0 1.60~1.40 | (+)1.0m
5 A SEFA] 8702 6,250 1.2 7,500.0 1.60~1.40

Hj S 1 3 17l & 2,155 1.2 2,586.0

27 35,724 27,189.0

27 22,339.7 -
A 58,063.7 27,189.0

D AT FARANE AGAEA(F501 AL 2009)

AT, 126

EL1.00
A=3,271m

1092-1¢

<19 384> AFHA AW
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FHEA WAl 35,724m el o

il

PN
T

B
o

s

, 2014) 5 oA AA

i

I

A4
30,000m'e] AAH] &2 A&

&

o

F7]

O

ahglom, EAu4H =

S

sl

JX!O

i+

o

ol

=k

i

x] 3
77,253,000

[e]

-

EA vlH]
893,100,000

4
1,286,759,000

=
T

A

2,179,859,000

Y5 AFHA 24§

3-29> &

-
sk

<

A A 2 2 SERAAT(EEE, 2014)
o Rl EXujulz} 2,5000€/m* () 287854k, 2017.07)

&

jofo %O
~

]
<

—

K
Ny

1.394},

==
QLN

=

(kg/day)

£ (
°
1.65

j=)
15.36

2~ €l
AT
14.95

2.979, T-N 7]

$HA]

2 AL

26.8
39.9
34.4

B

o] BOD7]

stef 4%

S

&

Alm
Mo

0

S|
S|
57.30

37.47
4.78

[e)

=

A2 &
o

(ton/day)
1,987

5} =
BOD
T-N

%
o AR (EE 50l 34, 2000)

T-P7]% 3.12H) ©& Zlow BAd

2009) 5 o AA
1,987ton/dayE #

g

3013
130,949
1,605
286,684
3%
1,164,456

460,000,000

2,179,859,000
5,605
5457
399,451
601
3,629,318
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99 A Qv -&(Y/kg/'d)
99 A Qv -&(Y/kg/'d)

A W85

BOD
T-P




9o FAul g JHER A6 g vk 3016, FANAAL 19

’

H
AANE 496 0% oflidstal glom, A& ol Abg S A 8-ake] 207t 8,745
_il__

HER

’

X SAAE 2F 7|7 Year)

<19 3-86> AT AF AAAL EA4H

O AN &2 A2 FAI AR ] A el Te]Agn]E A8 & 203t 5w kSl
om, o2& 10.0%9 FA#HEHE 5.0%E A8t =Y
O T3 XA A8 ETA A8 Holn|4H] (B/C : Benefit—Cost ratio)+= BOD7]< 2.742,
T-N7I# 1.287, T-P71% 28772 EZ&H o wef & A7 dAlZ AR 7425 TA
Ado] Jgst @ A FuEs AFAAYEHS R 7 QS AoRE it
<3E 332> A3 AA A g wAAA
) Sina N A7k 9 Sina Z
g [ eme | T2 T g | za | ma | oA | B
TR e | e |0 EM lagy | wg g | 98 | Ra
e | Y0 Ly | ey | T ° N to
(%) (kg/* ) () (%) | (919D
BOD 460 25 10.0 20 47 3,513.0 388,836 5.0 1,501 2.742
T-N 460 25 10.0 20 A7 1,605.0 399,451 50 704 1.287
T-P 460 25 10.0 20 47 395.0 3,629,318 5.0 1575 2877
O A3 AHY FAHETTAN AL AAE 43 BODe T-P7]#2.2 29 3 5d o]
ERVIHE & AR At
1,300
1,600 -
1,400 e T
1,200 > _::”"/_
ofl — e =
&) 1,000 B S
1) T
g0 800 s ==
T 600 = =1 _ =TT
400 Dl - i
A 1.+
200 - - —zExuE - ZCHHHI2e00) ||
A — zOHEISrN)  — -ECHHHISTe)
0 - | | | | | I | I |
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
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O w3t A U 5389 Askelx7 T-PAS skl T—P 2o ths] AAA &4

O MNEAFA FAeddA 94 FANA S AAT (8-, 2014) 4 oA AAl=

PN
= T
AdAZe] AAREE Iz Ao, AHasH (%) & Bz ek Aol 2

O Zskd A9 AR &= F43t7] S8kl @94 n & (el stdd AAn8) &

AR om, @l enEE A TG AT vl Z1eE A R o] 1.2~5.5u7}
o

B Axg | FAREE T-PAz ek GRS
() ) kg/day kg/d (V/kg/rd)
sk 78 v 41,200,000,000 | 2,060,000,000 0.58 2117 194,615,021
of FpA| A 1,817,000,000 90,850,000 0.02 6.9 264,668,088
A ab 52 56,600,000,000 | 2,830,000,000 0.35 1278 443,052,838
A7A 2,832,000,000 144,100,000 0.03 9.2 314,348 692
1A 1,316,000,000 65,300,000 0.03 9.2 143,768,521
A A AA A | 18,150,000,000 907,500,000 0.50 1825 99,452,055
FA {2 460,000,000 16,100,000 0.02 57 80,098,893

T
S0 /1545 FALAA B AN FFUADT(@HY, 2014)
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32

O WAM]E2 FA 2T IA AT Aabake] Tel A8 288 5 2097 # 52 o
Q
[}

%
>
[
ui)
1o
r'l
_[O
OFO

H] (B/C : Benefit—Cost ratio)+= thAA| A=
Mg A2 AAE FAgETA Ao AF8-3)

1.146~5.1060.%8 T=9o o} 2 A+
g Ae TET AGAAHS FRE S FoR odd

_ A . Az 9] A %
Z7] +%9 55 .
T S I I A I P e B a8 e A | B/C
h (:;U]—_‘?,_]) H]—% (%) (LL)- (:;U}—Q_]) _‘?'_'5‘]-3011 H]% H]‘% H]% Ratio
Y %) DT e o) | 0 | (w9
e
460 25 10.0 20 %44 5.7 194.615 50 1,228 2.243
akckl
j j 460 25 10.0 20 M7 5.7 264.668 50 1,670 3.050
=
A5t
SELo 460 25 10.0 20 %44 5.7 443,053 50 2,79 5.106
A7A 460 25 10.0 20 %44 5.7 314.849 50 1,987 3.629
o]
g ;] 460 25 10.0 20 M7 5.7 143769 50 907 1.657
A=)
ZUA
224 460 25 10.0 20 %44 5.7 99.452 50 627 1.146

FEAR 8 A, AR Ee
7

A~ = [e] o) A~ )= [e] o I~
Ne ANFoR 99 F 449 ool £o2713e ¥e Rew o, 1 9 g%
[e) S = A~ =) A~ o )
Vo R2E 9 F 109 old FARE 5 5 S Ao® @
3,000 T T T T T T T T
—sERug - SUHUIS (BB | o
2,500 | — ‘SUAHISOIDAZ) = -SLIANH[S(HEf oL H =) e =
-
STHHHI 82 27) = -SHHI (S EX) ==
,/
2,000 || — -BUAsEANAL -
ofl P
B - ' e
P - b
3 1,500 — _ e
ofo —~ e ‘ o
—_ - . - L
S R S
1,000 - e k===
- T - -
- e N I e = T
P e I T R o R e
500 e R == =
Wl s gl e g
b ot
P
0o L= |

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
THE SEAAH 2B 7|7 (Year)

<718 3-87> AokA AA AAAH BAAF
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4. Expenses
Purchaser, as project coordinator and possible contractor of upcoming projects;

Memorandum of Understanding shall bear all cost and expenses in relation to pushing shead of the projects in the
country of India.

5. Effectiveness

This of L i referred to as “MOU") is made and This Mou: el - he date of by the
shall become tl s i
entered into on the 10th June, 2017, by and between ol oo ‘Sf effective upon the date of signing by the Parties and
shall expire i

YOOIL Engineering Co,, Ltd, a company organized and existing under the laws of Korea, having its

: . ! 1) The government does not intend to proceed with the project
principal place of business at #824 Ilsan-ro, Goyang City, Gyunggi Province, Korea. (hereinafter 2 ¢ Jlati £ th —— "
ancellation of the project by the governmen
referred to as *YOOIL") project by he 9
3) Natural disaster, terror or any long-term governmental issue which may jeopardize
the project.
And proy

Rainier Corporation. (“Rainier Corp”) with an address of 4719 NE Salmon Creek St. Vancouver, WA
98686 USA. . (hereinafter referred to as “Purchaser’) In Witness whereof, the Parties hereto have caused this MOU to be executed by their
duly respective authorized representatives on the date first written herein above.

YOOIL and Purchaser hereinafter referred to individually as the “Party” and collectively as the

"Parties.” For and on behalf of For and on behalf of
Whereas /YOOI Engineering Co.ltd, Rainier Corporation
( e 5
1) Purchaser plans to cooperate with YOOIL for constructing Rubber Dams in India for TURIL Bl a b
Integrated System in p and water
2) As YOOIL is a well-experienced designer, manufacturer and constructor of Rubber Dam

system therefore the Parties are intended to participate for the projects on the following =
cooperation basis:

by | A
v G A

(1) YOOIL, the designer and supplier of integrated system in hydropower and water
treatment based on rubber dam in cooperation of Purchaser on the exclusive basis.

(2) YOOIL will participate in further projects on hydropower generation and water
treatment projects on the basis of this MOU between the Parties.

Now therefore, in consideration of the promises and mutual understanding
mentioned above, the Parties hereto agree as follows:

<19 10-1> MOU § oA -m] =
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Material Purchase Memorandum

YOOIL

Material Purchase Memorandum
- Integrated System in Hydropower, Water Treatment and Rubber Dam-

THIS AGREEMENT (“AGREEMENT"), made this June 20, 2017 by and between Rainier
Corporation. (“Rainier Corp”) with an address of 4719 NE Salmon Creek St. Vancouver, WA 98686 USA; and

YOOIL Engineering Co., Ltd (“YOOIL") #824 lisan-ro, Goyang City, Gyunggi Province, Korea

SECTION 1. AGREEMENT.

YOOIL agrees to furnish materials of Integrated System for set forth in "Section2" hereof for the purchase
agreement by Rainier Corp. (the “Project’) for which Project's integrated system is o be supplied by YOOIL in
date of when contract signed for Integrated System Project. (the “Contract’),

SECTION 2. MATERIALS TO BE PROVIDED.

Itis agreed that YOOIL shall furnish, in strict accordance with and as required by the Technical Specifications
the following equipment, materials and services (the "Scope of Supply):

PLANT WHERE Price Deli Dat
Description Quantity | EQUIPMENT WILL BE .5, Dol rellvery Date
INSTALLED (US. Dollar)
THWR

(Integrated system in | Applicable "
Hydropower, Water InWestern 1eGion of | on contract basis | Case by cases

treatment and contract

Rubber dam;

All materials furnished under this Agreement shall be delivered to the marine port of consignee's territory.

SECTION 3. PAYMENT.

(a) Purchaser agrees to purchase from YOOIL upon finish of develop for IHWR, on this Agreement.
Unless otherwise provided for herein, such sum shall only include freight, and shall exclude
applicable sales and use taxes. YOOIL agrees that its supply under this Agreement is a single
preeminent contract and not in respect of a series of individual contract, each representing various
supplies to Purchaser

(b) Payments will be made to YOOIL in accordance with contract and the prices set forth herein and
specified in following term; 80% with purchase order, and 20% with delivery to the marine port.

SECTION 4. CHANGES.

(a) Purchaser shall inform YOOIL, at least 20 days in advance, without invalidating this Agreement, to
make changes to the Scape of Supply, including changes to quantities, drawings, specification,
delivery schedules, methods of shipment and packaging. The amount of all additions and reductions
to be made to or from the amount of the Agreement price, and adjustment to the Agreement
schedules (if any), shall be agreed upon in writing by the parties hereto, such agreement not being
valid unless signed by an authorized representative of both parties. Prior to issuance of any written
change order, YOOIL shall furish a written detailed breakdown of costs or impact to the schedule.
Should the parties be unable to reach timely agreement as to the amount of the changes in price or
adjustment to the schedule, if any, YOOIL shall be obligated to make timely delivery of all materials
as Purchaser directed and the parties shall either reach agreement on an equitable adjustment at a

Page1of4

Material Purchase Memorandum Ym ' L

IN WITNESS WHEREOF, the parties hereto have executed this Agreement by their proper officers or duly

authorized representatives.

YOOIL ENGINEERING CO., LTD Rainier
TNEERING Co..LTD
; {
Signature s, Y =T J M
Printed Lee, Jae H Printed Shane Scott
Name: Name:
President President
Title: Title:
Page dof4
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Material Purchase Memorandum

YQOIL

Material Purchase Memorandum
- System in Hydrop , Water Treatment and Rubber Dam-

THIS AGREEMENT (“AGREEMENT), made this June 15, 2017 by and between SBA Hydro
14-C, Gangotri Enclave Pocket — B, Alaknanda New Delhi-110019 India; and YOOIL Engineering Co., Ltd
(“YOOIL”) #824 llsan-ro, Goyang City, Gyunggi Province, Korea

SECTION 1. AGREEMENT.

YOOIL agrees to furnish materials of Integrated System for set forth in “Section2" hereof for the purchase
agreement by SBA Hydro. (the "Project) for which Project's integrated system is to be supplied by YOOIL in
date of when contract signed for Integrated System Project. (the *Contract’).

SECTION 2. MATERIALS TO BE PROVIDED.

Itis agreed that YOOIL shall furnish, in strict accordance with and as required by the Technical Specifications
the following equipment, materials and services (the “Scope of Supply’):

PLANT WHERE
Description Quantty | EQUIPMENT WILL BE w spgff”ar) Delivery Date
INSTALLED
IHWR |

(Integrated system in | Applicable
Hydropower, Water upon In North Region of India | On contract basis Case by cases

treatment and contract

Rubber dam) 0

All materials furnished under this Agreement shall be delivered to the marine port of consignee’s territory.

SECTION 3. PAYMENT.

(a) Purchaser agrees to purchase from YOOIL upon finish of develop for IHWR, on this Agreement
Unless otherwise provided for herein, such sum shall only include freight, and shall exclude
applicable sales and use taxes. YOOIL agrees that its supply under this Agreement is a single
preeminent contract and not in respect of a series of individual contract, each representing various
supplies to Purchaser

(b) Payments will be made to YOOIL in accordance with contract and the prices set forth herein and
specified in following term; 80% with purchase order, and 20% with delivery to the marine port.

SECTION 4. CHANGES.

(a) Purchaser shall inform YOOIL, at least 20 days in advance, without invalidating this Agreement, to
make changes to the Scope of Supply, including changes to quantities, drawings, specification,
delivery schedules, methods of shipment and packaging. The amount of all additions and reductions
to be made to or from the amount of the Agreement price, and adjustment to the Agreement
schedules (if any), shall be agreed upon in writing by the parties hereto, such agreement not being
valid unless signed by an authorized representative of both parties. Prior to issuance of any written
change order, YOOIL shall furnish a written detailed breakdown of costs or impact to the schedule.
Should the parties be unable to reach timely agreement as to the amount of the changes in price or
adjustment to the schedule, if any, YOOIL shall be obligated to make timely delivery of all materiais
as Purchaser directed and the parties shall either reach agreement on an equitable adjustment at a
Iater date, or the matter shall be resolved as a dispute; provided, however, that any claim for

Page 10f4

Material Purchase Memorandum

YQOIL

IN WITNESS WHEREOF, the parties hereto have executed this Agreement by their proper officers or duly
authorized representatives

YOOIL ENGINEERING CO., LTD

YOOIL ENGINEERING Co..LTD

oy

SBA Hydro

Signature

S . K S]/\o\(\/‘f\(f\

PRESIDENT / LEE. JAE HYOUK

Printed Lee, JaeH. Printed SK. Sharma
Name: Name:
President Directing Manager
Title: Title:
Page 4of4
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