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Abstract: The assessment of aquatic environments within Korea’s Environmental Impact Assessment
(EIA) system primarily relies on physico-chemical parameters. Specifically, evaluations of aquatic
ecosystems are limited to certain aspects of aquatic organism diversity (species composition and
community characteristics), with no comprehensive assessment of ecosystem health or condition. This
study investigates the application of aquatic ecosystem health indices in 89 projects involving the “Use
and development of rivers,” conducted as part of EIAs between 2000 and 2022. It proposes
improvements to the EIA system through the adoption of biological evaluation methods based on key
aquatic organisms. This study conducts a comparative analysis of international cases of aquatic
ecosystem health assessments and EIA systems to identify the limitations of Korea’s EIA system and
propose improvements. It also investigates the application of aquatic ecosystem health indices in 89
projects involving the “Use and development of rivers,” conducted as part of EIAs between 2000 and
2022. Based on these findings, it suggests adopting biological evaluation methods based on key aquatic
organisms to enhance the EIA system.

Globally, 12 countries, including the United States and Germany, conduct river monitoring and
biological evaluations. Among them, six countries, including the United States, employ biological
indices in their assessments. The United States, in particular, uses the Index of Biological Integrity (IBI)
to evaluate aquatic ecosystem health. Furthermore, biological health assessments are incorporated into
EIAs under the National Environmental Policy Act (NEPA) through the implementation of Rapid
Bioassessment Protocols (RBPs). In Korea, aquatic ecosystem health assessments within EIAs primarily
utilize indices from the National Biological Monitoring Network, established under the Water
Environment Conservation Act (provisions for aquatic ecosystem health surveys and evaluations). The
use of biological assessment indices includes 75 applications of the benthic macroinvertebrate index,
35 of the diatom index, and 21 of the fish index. Since the introduction of riverine aquatic ecosystem
health evaluations in 2007, the frequency of their use has steadily increased, highlighting the growing
recognition of ecosystem-level assessments in evaluating impacts on aquatic environments. However,
the assessment of aquatic ecosystem health has yet to be institutionalized as a formal component of
domestic EIAs, resulting in limited continuous evaluation and practical implementation. This study
underscores the critical importance of ecosystem-level evaluations in EIAs of aquatic environments,
such asrivers and lakes. It recommends incorporating aquatic ecosystem health indices as standardized
survey items within the existing EIA framework for water environment assessments.

Keywords: Environmental Impact Assessment, Aquatic Ecosystem Evaluation, Biological Indices,
Aquatic Ecosystem Health Assessment
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& Park 2015; Choi et al. 2019). =] 34 9FH 7= 7
A d s ENT I 22 =734 9159 -
e} S48 S o] Fo] oL, S E T A Ho]

o] SR okA] o &7 H AW (1997)0] Al ol

%300 & &< HY Al A2 A S FFB 7Y
719, A=, 71 5o A5 0 2 A E AU TH(Lee
etal. 2018).

SHARE =] S8 Y FE 7 Al e 7 RS0 - o
EA =] HAZH AN E FFE S EF kA Fohaltt.
o]} FHA S| -2 uEhi= 2005 Al A7 Al ZE ol A
2}74 2] 44 A 4= (Environmental sustainability index,
BSI) B71e] AedA e 2 A ool 4 3]
2(14670= 5 1229)0] 9 O H (Esty et al. 2005), 2022
d 373 A 7} 2] 4= (Environmental performance index,
EPI) B7}oll A= 18071 5 6391 = B 7H= 14T, A
A X473 (Ecosystem vitality) 2OF W AB=THF/ A 4]
2] A4 (Biodiversity habitat index)+< 1039 = 7] 3
7FE] QI THWolf et al. 2022). 0] %] AJEfj A] FoFo]| A L
oy} ATk YAt TR BAEFS TelsH
02 AT} A A4 R e o) BB A)
= ol A2 e 23t ol 2 B

LA LAY ThAAI o B ek ohel 1
FFHAN = |2 A Hek. , 7L FFS S Wl A
S MEHR AT BEY RS BE BT,
2] S04 et B 02 A}
Aoz AHA 520 GO et S uHA
ShEste, 341°| AP} S e
B E U 5 Robe 2, 52 SB, YDA
5 37} 2ok 2450} 900, 313} 5.4 5 Trovo]
AT G £ 03} 52l 4B FHOR BT
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A B0 2L AR Rob U 542
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T2 ZAELE 7Iadste Aol St Aol

o

THMOE 2021).

ool T, BAGTH B2 ) BETPE TS
I Q1 (Kwon et al. 2006; Koo & Lee 2012), 3| 2+ 1 |
A A7} = A 4>(Benthic health index, BHI) @ A A Q¢
Z]4>(Benthic pollution index, BPI)9] = 9-& 53 7§ Al
HFQE A (Lee & Kim 2021) 5 AJEf A 2504 9]
7 2 S e 2 A7 AR o,
A 1ot QT W ato] B4Ael A
o) st 82 WA o) A8 5 Y B
B/} 2 BT AHolet. 2 AT ML BAY
ol BB AE B0 2 B U
5 A @5 24 R A7 B7HMOE 2017)
FEL &S AR AR A 0= (1) FA
HAE 57 gt A= AeE 283t A=A
g & 2AFste] W Ao ¥l 25t (2) 5HH 9] o]§
LA off ti et A A5 S5te] A3 Bt
29/ 9 SRS AAISHH, HEA| 2o 2 (3) 2
FFH7 2AGE W A EA AR AR =Y &
SRS A A SFALA} S,

II. A7

T HElA 2T

8h<& A9l A (www.scholar.google.co.kr) & AH-&-5}
o “FAREA A3 BV, A EE 9,

“stream bioassessment’, “stream ecological integrity

assessment” 5= 7| HEZ AAoto] SHEHHH, SH&7]
EFHoE skl o, ¥ Alw 9 g of Het
225 9120 §747 Aol 24 sHiEkr
=2+ B $ 4 https://www.epa.gov/nepa/; -5 =T
7] 22| 4 https://environment.ec.europa.eu/topics/water/
water-framework-directive_en/).
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”_% TX]E]O*D} 1 Sl 5= ok A
2314 ©719} B 5.5 735kst A} 2007d0] ‘S
AEAY S A U A EAS A HE
NS Bl A AR AR
@%Q%HOPZﬂEﬁ 7|9k 73k, =AY el

3 A 59 &5o] A A 07 o] Fof
Z]Hlﬂ?it} olof| whe} ‘A A AR MdE 7
6}04 0|35ty 4 x **“ﬂiﬂ] et A=A 7]

2 kgt 20161 oﬂ —éﬁ T3 74]9J’
oﬂ Juk=! z;g]u}.g_/\ 15}k B

oA BESHT 2AE B7FA] A o] A= o] 2008
URE @A7HA] G =L Qe b =AY e A ol A A
EFAEFLF AL 3 FHF5=, o2 ol é
S A EE S SEA 9SS, B ES,CEE,
D: U, E: w8 0 2 FLEE o] 7EH, 7} X
F0f| o2t W82 Appendix 1~39] UEFL QITHMOE
2024a).

1) —‘i‘—’-‘l’%‘gxl—r(Trophic Diatom Index, TDI)

YUt A G2 7E o183 sHd A E A
Bt AL EEHQZ] Forth oA M2 =
TFE o83 BETHE Brhs GEoA idE =2
T A 53(the diatom assemblage index of organic water
pollution (DAIpo); Watanabe et al. 1990)5- 0]-8-3F -
AtHChung, 1987). DAIpo+= o149 47]& LIS
IS B0 2, Frfo]H RAELE 0§ A
2514 597719) £7] QT BT DAlpo A58 0
&5ttt stk S U] shd e Al A 27
8 A= TR ATFYAZ 0| B R, St
2t S AB7HR A 2AFAH(NIER, 2006)°]]

A= QAL (PO4-P)9] 7] % 35Fo] 7= TDI( (Kelly &
Whitton, 1995)& A &5} %} (Lee et al. 2011; Hwang et
al. 2011). o] ¢ = 5P| Qs o] e FAET £
Z 5 aesto] gk Ao R E A7, A

O

—

A oH(Kim 2012).

2) AX5EA4(Benthic Macroinvertebrate
Index, BMD

SOl AA Y R A EEE 088
5524 £2 1 7}= Tsuda(1964)2] Beck-Tsuda biotic
indexE &-8-3F H7}E A|ZE] Q] O W (Wui 1974; Wui
et al. 1983), ©] 3 Trent biotic index(Woodiwiss 1978),
Biotic score(Chandler 1970), BMWP score(Hellawell
1986) 52| ®H & o]-&-st3itt. sHAI T o] # gt RS
< U A diFFA 5= AFEA0] AL EHA]
o} 484 A S LHERILE. ol o] T Yoon et
al.(1992a, 1992b, 1992¢)-2 Q-2 2} 42 of] Agl3t A
A A1E A YsH 21, Won et al. 20069 2] 3] gt
=+ Q A5 %] 4= (Korean Saprobic Index, KSI)7} A Q1=
At o] F Konget al. 2012-& S| U2} 2| & YE7-&
Sief mefsto] A4S 10080 2 AT A2A
A3 &A% (Korean Benthic Macroinvertebrates Index,

KBI)E AQts13itt.

3) o5 A4(Fish Assessment Index, FAI)

FYuUEte] o7& S8 YA B7HATE= 1990
A A 1E HES =Y stH A AlZFE Qo). Karr
(1981)= o] F-E 0]-8-5F R E-2 7 A A 4>(Index of Biotic
Integrity, IB)E 7I'&s} 31 2.7 -2 u2tof| 4= o] 1BI
A=) /g | E 2 ol gt thefet BT k2l
Y =] 1 th(Yeom et al. 2000; An et al. 2001; Kwon & An
2006). @A o FB7HAG= g ol 7FEH Q] A
£ whg5to] Karr(1991)7F A|QFst 1271 M EES
SN Saotglon, 2 i EHER PR (RS
HFgste] 294t 57 552 & Algetelo] AES
g 8ol Al o] &5k ITHMOE 2024a).

3. & 0| 0|8 H JHEAIAE W

ZBELI} shio
LA 212 R Afel 24
S SHGFE7H 4

3R 7 LR E-2 Therel
7] $1, 19825 8 20226744 48] B4}
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A1 U 510 ol g T ATAIY Bk 4
A5t 3+ 9ok 7Y H A YA Al (Environmental
Impact Assessment Supporting System, EIASS)of| 4] 2
20 2 24e)A B2 A28 2000-202 §<
Hard S ITH7MA U 85 A 27348 B 49
o, ARSI, APHASTE A S BASGT
SR A A7A A5 ZEAH A2 34 95kt
A EF A AP G BoF SAHES W FAEE R
A R AEER, o 2AETE H ol 2
AEUA(TDL), AAF=ZA|5(BMI), O FA]<(FAI)
5 U SE SET RS Shestais
spobe FEATEE AR A Y AYER F53)
of A SE3pet At div] E3U+E T8E
Z 0] g3

I 23 9 vz

1. Zt39| 2tEFFEI M L MEfAH A2

-y} ma2aa

D ul=

)= A H A A3
E5}4 274 (biological integrity) 7H'd-<
THUS EPA 2002). 7|34 4 (USEPA) 2 1= A= ES
1071 2] A§ e} A (Ecoregion) 0= F-E-ot0] Z- HH ] A
2218 B A 0 FE W AZES] WS v}
SHEZE 5} Q) tH(Omernik & Griffith 2014). 0] S €] 3)
2t Z(ste)2] S40] B AESHY B} 5219
(Biological Assessment Program) 2 AJ-&7]2(Biocriteria)
S 7rehe s ok 9o, A8 mLYE o] chat Al
Al A= 711 AHBiological parameter), A e,
A7), AL H A 7 5ol iR AR S
AASFIL ATt (Table 1).

V| Z 73S 248 A (NEA) 7S 5
B3NS 2] % AR Bag et

AR O] ik Qb H S A5 RTH(US EPA,
2018). NEPASI A= 23 714 ‘a2z 2ol A
A9 % 9 2ol oLt Adat BB S B7)

A& (RBPs; Barbour et al. 1999)-2 #115}0] H7}6l:

BE 95} 712K 02 4
0§31 9l

2517 900, RBPsk: R22F, A4 PR 5%
01%%”} OME}EE* = A4 E 5=
512 A7}A 7o of

2) -39 (European union, EU)
FEAT] 23 220004 129 HaH EF

] Z (Water Framework Directive 2000/60/EC, WFD)
&oto] 2 E AL AUtk AA WEDS] F3= 7 A
A 0] =0l A] 2030 71X ABEH O 2 ‘T (Good)
AHE G4 sk ZlolH, o] & flsf T XY E T
A8 THD AS YAISHL itk 273 H7HA] 4
Al 8 ag= 7|4, 25 A EFE, 54 E, A
G- A, A EH A ol 1w, A A Al o]’k 8
AEL 7]Hto 2 314 g7} H T A S ZHAJ5he] A
F7) o) AlEol=s 253t
SAERE %—/\-] o]-7] Q5 87 7| Fo| = &S
& o, {3 2] 7t A= A
/ﬂ/‘é q‘é‘él:”_i(j'_f’s o o O]_Q_o]- Aﬂ‘:' o]—Z—] /\11 uﬂ7]—é-
st o= gt W7 weEl= A 7o g
, G F7Ho A= 8 ok o A=
A 7} Qo)A ZAFSEIL THWED 2000; CEN
2010; UKTAG 2014; EEA 2018; Bonada et al. 2006).

RNIOE

o]—j_ ol o

3 48 2%

S| B ABE0H4] 57 = WED2] A 32 7R
O & 51, AR E342] 4 (Bundesanstalt fiir Gewisserkunde,
BfG) = AeHE % (Umweltbundesamt, UBA) 2] =
Yo BAEHS B S0l =g v o2 B}
5} Q)TH(Arle et al. 2016; UBA 2016). AJ&5+4 H7}
g BELS AEEFEE UWE A AAL diB
TS5, olF 5olH, o1& &3 A&t 5 9
g& A (el FF ek =24 fE, AHS5)E B
Tt

F=9] A5 BAoll= LREE F7H| Al (General
Quality Assessment Scheme, GQA)S AH&-31 O L}, A A
= 25 WED 7|£ 0 2 tiA =] A tHUKTAG 2014).
23174 9] £8-4 AE] B 7F= “Ecological Status(AY Ef
4 Apel) B 1Y Akt olstatd 54 917 7



N
rlo
0x
ol
T2

3
=

NS - 8271/ 2alLtat

HEGSEI M W o~ ElA Eot oM

grof

o

393

Table 1. Status of aquatic ecosystem health survey system among various countries (Kristensen & Begestrand, 1996; MOE,

2024b)
ST Samplin Application of
Nation Variables year of biological Period ping Survey site ppiica
frequency indice
assessment
_ Periphyton
Unlt:SSS)tates Macroinvertebrate 1993 5 years 1/years 1,924 Multimetric index
Fish
Phytoplankton
Macrophyte
European .
Union Periphyton 2000 Phytoplankion: 6 month Ecological status
FU Others: 3 years
(EV) Macroinvertebrate
Fish
Periphyton _
South Korea | Macroinvertebrate 2007 3 years 2/years Total 3’935 sites Biological index
1,035 site/years
Fish
Phytoplankton
Macrophytes
- Saprobic index
Germany Periphyton 1976 3 years 12,342 Multimetric index
Macroinvertebrate
Fish
Macroinvertebrate 1968 2 years '
Austria Macroinvertebrate Macrom\./er.tebrate
1991 244 Saprobic index
Phytobenthos
Macroinvertebrate
Walloon region | Belgium Biotic
' Macrophytes 1980 3 years 1/years 350 sites Index
Belgium Phytoplankton
. Flanders part
Macroinvertebrate 1989 Not every year 1/years 900 sites
Macroinvertebrate 1989 Every year 1~2/years 10,000
Denmark | Macroinvertebrate
1989 2/years 261
Phytobenthos
Macroinvertebrate 1993 - overy 4 vears 1/years
Ireland Macrophytes 1971 Sovery ¥ (June, Approx. 3,000
1994~ : every 3 years S b
Phytoplankton eptember)
Macroinvertebrate ) o
Luxembourg | Macrophytes 1972 Every 3 to 5 years Belglll:lréleflom
Phytoplankton
Biological
. . monitoring
Spain Macroinvertebrate 1980 Every 3 to 5 years 4/years 847 working party
(BMWP)
United ~1995 : every 5 years 2/ years r]?l:)(ﬁi(:gicr? 1
Kingdom | Macroinvertebrate 1970 1995~ p Every 3years (Spring, | Approx. 8,300 workin ag
(UK) Ueg-Y Autumn) g party

(BMWP)
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Table 1. Continued

Commencement Samplin Application of
Nation Variables year of biological Period ping Survey site ppiica
frequency indice
assessment
Benthic diatom o
France Invertebrate 1971 1,082 Blologlcal
Diatom Index
Fish
Macroinvertebrate
Fish ]
Netherlands | Phytoplankton 1992 Annuallycgiller:l a4 year 1~13/years 35 streams
Zooplankton
Macrophytes
Macroinvertebrate
Fish
Sweden +——— 1994 Every years Macrophytes 1/years 15 streams
Periphyton (3 years)
Macrophytes
Z\f_( o f /\\_]_——/-‘\—(DO)) }\g-_a':éj-zjl /I\J.——/J\——g—:’LEO]:(BOD)) ?:I—E- %‘E.L—g—i X"I }\:1 }\6] m%%a ”'li_%‘%r 01%) —}r_Agz\‘}% %
Yohi =eta] 2 45 AAISH] 285k A S AHgSH, 8 e B e REYEL 7] L9E,
G0 Z¢E] A A= Agence de IEau(AHA7) Y R A L AS Zekehth Tk, obd, T, Akt
9} Ministere de la Transition Ecologique(RJ B Z13H4) $HE FESIo] ZF g E R TrEY AE A AME
7} #elstal 91O, WED 7] 20| et 20 AL mY 7He Rt
B3t UthAgence de [Eau 2020 214 7k o]g} grol, SelubebE Xatsto] v]F 9 S AT
W AET2 o, TSR ARG A 7S Y oY 372 =S olést fA dHE ¥
s=olH, ol AL AHIE 7tz s Tistal JloH, RYEY tid A=Y # 9= oA
B50] e H A S WIS g megAL 22] )7 9o A1 9] AJ4HR} (Phytoplankton, Periphyton,
A P&, FHol A LAY o= F st d S5t 0 5 Macrophyte)@} A~H| Z}(Macroinvertebrate, Fish)E 3£

2o W dro s 43 Ut

YE == =3 oA Rijkswaterstaat(=7} =3
%)l 54 J2 5tH, WEDE 53l el 4] =2 e
EHE 45k QT Rijkswaterstaat 2019). 152 A
A4 O YRAREE, ol5, Y A48 5 70 4%
st 7o 2 A Slov], B ele 22 w
Bl HEQZES 295t 57 9 AHE £
AL SIS £ R R4 E S8 2,
Q. WA, 1L S5 Aol et o8 Sol 23t
.

A9 dl-2 Swedish Agency for Marine and Water Mana-
gement (S} & & T ) E &1 2 Helet HYH
8 4o, WED 712 2} 19] AJE)E Al
2 771513 AchSwAM 2019) BESHA 7} ot

It

3ttt o] Fol A b= Aol wheh M F 52 IR
£ o] &3ttt T A = B2 F, A YN F T
355 FE7PT Eol o] &3tk Bt U= B
E3dog st glom HliE=d 1~23]) A7t gt
Zolct. H71o) W2 s A=< o]&-sto] /idH
BEAFE ol &5, 2 w719 BYEHY JH =
Table 1] A A5+ T

Syt A A A7 b R
A B FHFEE, olF 52 T B ET
I o]-& SHoA F1 ol 2, F
WEDL} )= EPA®} H| W A| 7] Hlo| 8 153}
AA 9 EA AA 7 v g1 Aol shA|RE A
02 BESAT 5T A T WAl oA B3
Hof, 47] dlold +53} 84 JFH 7t 1= o
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g
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2. T '31X2| 018 H IHLAIY' LH e

A2 7t 423 2ot

198075 20223714] $H4 JFH7F HE A QA
2H(Environmental Impact Assessment Support System,
EIASS) H]o| ¥ H|o] Ao A] 613 0] o]-& & ZfTALY
2 % 1087 AF(1980~1999 197K, 2000~2009% 21
7, 2010~2022'd 687)) © & u}otE] gl 0™, 20104 o]
T & F7Ioke FAIE B 5Hd 9 of-& & AdAL
220009 & o] F ST E SH o E 76kt
(Figure 1). 2010\ o of| = 687 AF o] T2 51 8+
ZSHIARY, SHAABIALY, Aol BYAFY Q& A 5}
AAE Y] e A axt 2 Aol gt #Hilo] ST
1 QI A 0 7 mjotE|girt,

2000 ©]F(2000~2022)0] =3 ‘oF 2 o] 4
A A ol A S5 B2 EAsHE A
2 5 89711 = ofotE gl o, S FFB7HA W 54
g AT A AR E(FAETF AL 0 E

HEEE, ol R) 7100 BEA S HEAFL B4

o g

G

Figure 1. The temporal change in the number of projects for ‘the use and development of river sector’

SHAH-

& 897 Arfoll Hisf o8- AEA 0] FF= 2
% 20F2] DAlpo, TDL A4 4 T g 72 552 ok
9] ESB (Ecological Score of Benthic macroinvertebrates),
AESB (Average Ecological Score of Benthic macroinvertebrate
community), TESB (Total Ecological Score of Benthic
macroinvertebrate community), KSI, GPI (Graded Pollution
Index), BMI, BMWP, BI (Biotic Index), 015 £-0F2] IBI,
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Table 2. Biological indices used in EIA reports during 2000~2022 (Project name: Use and development of river sector)

Aquatic organisms Index name ilijizl::g;l(i)i J Reference
Lo DAlpo (Diatom assemblage index of organic water pollution) 13 Watanabe et al. (1986)
Benthic diatom S -
TDI (Trophic Diatom index)* 22 MOE (2024a)
ESB (Ecological score of benthic macroinvertebrate community) 35 Kong et al. (1997)
FBI (Family biotic index) 1 Hilsenhoft (1988)
BI (Biotic Index) 1 Tsuda (1964)
" KSI (Korean Saprobic Index)* 27 Won et al. (2006)
Benthic -
Macroinvertebrate GPI (Group Pollution Index) 3 Yoon et al. (1992c)
BMI (Benthic Macroinvertebrates Index)* 5 Kong et al. (2018)
AESB (Average Ecological Score of Benthic Macroinvertebrate Community) 1 Kong et al. (2018)
TESB (Total Ecological Score of Benthic Macroinvertebrate Community) 1 Kong et al. (2018)
BMWP (Biological Monitoring Working Party) 1 Hawkes (1997)
Fish IBI (Index of Biological Integrity)* 19 Karr (1981)
is
FAI (Fish Assessment Index)* 2 MOE (2024a)

*Biological assessment indices consistent with or in previous forms within the biological monitoring network
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Figure 2. The temporal change of number of biological indices(a) used in the project (Use and development of river sector)

and application rate of biological indices(b) during 2000~2022
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Table 3. Review and consultation opinion on aquatic ecosystem in EIA reports (Project name: Use and development of river

sector)
. Consultation and Action on
Year Project name Index name . .. ..
review opinion the opinion
2004 Seongdeok Multlpurp(.)se Dam Construction ) Survey of aquatic biota Comply
Project
Anyang Stream Natural Type River s
2004 Development Project - Survey of aquatic biota Comply
e . Survey of aquatic biota,
2007 Gyeongancheon Stream Purification Project ESB, BI Ecosystem health assessment Comply
Geumgang Restoration Project Zone 10 L
2009 (Miho 2nd District) DAlpo, TDIL, KSI, IBI Survey of aquatic biota Comply
Geumgang Restoration Project Zone 3 L
2009 (Kyungang District) DAlpo, TDI, KSI, IBI Survey of aquatic biota Comply
Geumgang Restoration Project Zone 6 and 7 L
2009 (Cheongnam and Gongju districts) DAlpo, TDI, KSI, IBI Survey of aquatic biota Comply
2009 Nakdonggang RgresaR;storatlon Project ESB, KSI, IBI Survey of aquatic biota Comply
2009 Nakdonggang River Restoration Project DAIpo, ESB, KSI Survey of .aquatl.c ecosystem Comply
(area 1) integrity
Yeongsangang River Restoration Project Survey of aquatic biota,
2009 (Zone 1 and 2) Ecosystem health assessment Comply
2009 Yeongsangang River Restoration Project DAIpo, TDI, ESB, KSI | Ecosystem health assessment Comply
(Zone 6,7, 8)
. . . Survey of aquatic biota,
2009 Han River Restoration Project DAlpo, TDI, KSI, IBI Ecosystem health assessment Comply
Geumgang River Restoration Project Phase 2 s
2010 (Seocheon District and 7th District) DAIlpo, TDI, KSI, IBI Survey of aquatic biota Comply
2010 Seomjingang River E.cologlcal Restoration DAIpo, ESB Survey of aquatic biota Comply
Project
2011 Gobu, Wonpyeongcheon Maintenance Project ESB Survey of aquatic biota Comply
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Table 3. Continued

. Consultation and Action on
Year Project name Index name . . .
review opinion the opinion
Changwon and Namcheon Ecological River —
2011 Restoration Project (Reconciliation) ESB Survey of aquatic biota Comply
Hwanggujicheon Stream Environment L
2011 Maintenance Project GPI Survey of aquatic biota Comply
Gyeongancheon Stream Environment L
2012 Maintenance Project (Seoha, Gyeongan District) ESB Survey of aquatic biota Comply
Cheongmicheon River Environment
2012 Maintenance Project (Jangan, Jeomdong, ESB Survey of aquatic biota Comply
Notap and Onam District)
Sincheon Ecological River Restoration Assessment of ecological
2013 Project (Previous, Sincheon Natural River ESB . & Comply
e . index
Purification Project)
2014 | Gaecheon Ecological River Restoration Project KSI Guidelines for © colog{ca] Comply
stream restoration project
2014 Nacscongcheon River Environment TDI, KSI, IBI Survey of aquatic biota Compl
Maintenance Project (Yonggung, etc District) Y yoltaq Py
Dongjin River Environment Maintenance Survey of aquatic ecosystem
2014 Project (Yeonpo, etc District) ESB integrity Comply
Gamcheon (National River Section)
2015 River Maintenance Project KSI Ecosystem health assessment Comply
2019 Seomgang River Maintenance Project - Ecosystem health assessment | Not compl
(Wonju, etc District) Y Py
2022 Dongchang.cheon Dlsaste.r Risk Area TDI, AESB Ecosystem health assessment Comply
Maintenance Project

Remarks) DAIpo: Diatom Assemblage Index to organic Pollution, TDI: Trophic Diatom Index, ESB: Ecological Score of Benthic
macroinvertebrates, AESB: Average Ecological Score of Benthic macroinvertebrate community, TESB: Total Ecological
Score of Benthic macroinvertebrate community, KSI: Korean Saprobic Index, GPI: Graded Pollution Index, BMI: Benthic
Macroinvertebrate Index, BMWP: Biological Monitoring Working Party Score, BI: Biotic Index, IBI: Index of Biological

Integrity, FAI: Fish Assessment Index
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Figure 4. Improvement measures of aquatic ecosystem assessment in the EIA.
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Appendix 1. Biological indices using in stream/river ecosystem health assessment and index scores to each grade with
environmental status in Korea (MOE, 2024a)

) Biological indices
Grade (Environmental status)
TDI BMI FAI
A (Very Good) 90 =~=100 80 =~=100 80 <~=<100
B (Good) 70 <~<90 65 =~<80 60 =~<80
C (Fair) 50 =~<70 50 =~<65 40 = ~<60
D (Poor) 30 =~<50 35 =~<50 20 =~<40
E (Very Poor) 0=~<30 0<~<35 0=~<20

* TDI: Trophic Diatom Index; BMI: Benthic Macroinvertebrate Index; FAI: Fish Assessment Index

Appendix 2. Equations of biological indices (TDI, BMI) using in stream/river ecosystem health assessment in Korea (MOE,
2024a)

Biological index Equations

TDI = 100 — {(WMS x 25)— 25}

|4

WMS= 2A S
; XAV
=1
Trophic Diatom Index

(TDI) where,

WMS: weighted mean sensitivity
i = Number assigned to the species
A; = Relative abundance of the species in sample, %
S, = Pollution sensitivity of the species, I<S <5
V= Indicator value of the species, 1 <V <3

Benthic Macroinvertebrate Index
(BMI) where,
i = Number assigned to the species
n = Number of indicator species
S, = Saprobic value of the species
H; = Frequency of the species
G, = Indicator weight value of the species
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Appendix 3. Equations of multimetric index(FAI) using in stream/river ecosystem health assessment in Korea (MOE, 2024a)

Biological index Equations
Fish Assf;jfll;’m Index FAI=MI + M2 + M3 + M4 + M5 + M6 + M7 + M8
- Stream score - Stream score
atego atego!
o order 0 6.25 12.5 o order 0 625 125
1 0~1 2 >2 1 0 1~2 >2
2 0~2 3~5 >5 2 0 1~3 >3
M;Erﬁégrvf)lf): 3 0~4 5~8 >8 Metric3(M3): 3 1 2~4 >4
. 4 0~5 6~11 >11 Number of 4 1 I~4 >4
Korean native sensitive species
species 5 0~7 | 8~14 | >14 P 5 1 2~4 >4
6 0~9 10~18 >18 6 0 1~3 >3
7 0~11 12~22 >22 7 0 1~2 >2
c Stream score c Stream score
atego atego!
o order 0 6.25 12.5 o order 0 625 125
1 0 1 >1 1 0~10 11~20 >20
2 0 1~2 >2 2 0~30 31~55 > 55
M]\?E;:ggrvf?: 3 0 1~2 >2 Metric7(M7): 3 0~50 51~90 >90
. . 4 1 2~3 >3 Total number 4 0~60 | 61~115 | >115
riffle-benthic of individuals
species 5 0 1~2 >2 5 0~80 | 81~160 | >160
6 0 1~2 >2 6 0~100 |101~200| >200
7 0 1 >1 7 0~120 |121~240| >240
c score c score
atego! atego
son 0 6.25 12.5 o 0 6.25 12.5
Metric4(M4): Metric6(M6):
Proportion of tolerant >170 70~30 <30 Proportion of Korean native <20 20~45 >45
species individuals insectivores individuals
c score c score
atego; atego
o 0 6.25 12.5 o 0 6.25 12.5
Metric5(M5): Metric8(MS):
Proportion of omnivores >70 70~30 <30 Proportion of abnormal >1 1>~>0 0
individuals individuals




