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Environmental Impact Assessments along with Construction of
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Abstract

The integrative ecological approaches of chemical assessments, physical habitat modelling,
and multi-metric biological health modelling were applied to Gwanpyeong Stream within Gap-
Stream watersheds to evaluate environmental impacts on the constructions of residential and
commercial complex. For the analysis, the surveys conducted from 45 sites of reference streams
within the Gap-Stream watershed and 3 regular sites during 2009 - 2010. Physical habitat
health, based on the habitat model of Qualitative Habitat Evaluation Index(QHEI) declined
from the headwaters(good - fair condition) to the downstream(poor condition). Chemical water
quality, based turbidity and electric conductivity(EC), was degraded toward to the
downstream, and especially showed abrupt increases, compared to the values of control
streams(CS). Also, concentrations of chlorophyll-a in the downstreams were greater compared
to the control stream(CS), indicating an eutrophication. Biological health conditions, based on
the Index of Biological Integrity(IBI) using fish assemblages, averaged 19.3 which is judged as a
fair condition by the biological criteria of the Ministry of Environment, Korea. The comparisons
of model metric values in sensitive species and riffle-benthic species on the Maximum Species
Richness Line(MSRL) of 45 reference streams indicated a massive disturbances in all sampling
locations. Also, tolerance guild and trophic guild analyses suggest that dominances of tolerant
species and omnivores were evident, indicating a biological degradation by habitat
disturbances and organic matter pollutions. There was no distinct longitudinal variations of IBI
model values from the headwater to the downstream in spite of slight chemical and habitat
health gradients among the sampling sites. Overall, integrative ecological health(IEH) scores,
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based on the chemical, physical, and biological parameters, were low compared to the 45

reference streams due to physical and chemical disturbances of massive constructions of the

residential and commercial complex. This stream, thus showed a tendency of typical urban

streams which are disturbed in the chemical water quality, habitat structures, and biological

integrity. Effective stream management plans and restoration strategies are required in this

urban stream for improving integrative stream health.

Keywords : Reference stream, environmental impact assessment, trophic guild, water quality,

physical habitat
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Fig. 1. Map of Gwanpyeong Stream showing sampling sites and reference sites in the same watersheds.




. 3%
g

)

Alekeitt. US EPA(1993)e] mt2H s A b
© AP 5 Sl $iAslok e, 4
o] AlAo] ZF didE A4k 29Ul sFA

4 2
A
2 YHoz Bt B3 44 A2o) =AYA, A

2@ L ABLEAGS 5 HAstel 09
U Q1918 A ORRE Yolu glofof stul, A
g s S 2719 WelE g sfo dicka 4
RS QIeHER, 2007), WEH 2A1E 918 4
w2 spe BHo] Zabel] Qi 1A 47
2 o= Hogd W HHedol Hkat )

=
F 45092 AR, 2B B

Ald & 4 5 FEx
A7E E5t9], Karr(1981) ¥ Rankin and
Yoder(1999)2] A4 HH 9 12} IARAS &

o Hd FEHE=A(Maximum species richness
line, MSRL)& 2453t ol& &3l B7He W4
L EEZ4(Number of native species), & 7|4
17E4(Number
of sensitive species), ¥ &4 A A 01}‘)\
(Number of riffle-benthic species) il

54
PR R4>(Strahler, 1951)°] wtet ZzF L& 3?

s*(Number of individuals),

31}
ZAFAT(2006)" 9
(20079 "AYEiA A =
(2007 9] oJF 2AF W (Wading method)oll <]
AstFom, st AR ZAHCatch Per Unit
of Effort, CPUE)E $I5t] A2t 71543k
g0 7 Ho] 7hsdt oA 2ARE AAISH
ok ZF A 2AMA = 200 m, 2ARITRE 50
O & YTt A (Stream order)= 1
120,000 &4 9] A& o]&3}] Strahler(1957)

of Wrol wpet A4kt A E T2 FY
(= 7x7 mm)d} E(FE : 4x4 mm) o]&
SRRl AR ofFAel gt HE &
= WY FE el 24t 3| o)l A&7t
5 190 ol =Ferglen, 39 122 4dste] =

stogon] u]xqmﬂ
4] Sanders et al.(1999)—°—] o] w}
(Deformity, DE), A=du] </(Erosion, EF),

g H&M (esions, LE) @ £ (Tumors, TU)Y
W& B e Adske] ofF oFdel 7]

s,

g
2 ﬂll

4. 22X MAX| 24ZE M

oA AR BrHE 9o 283t Hrh mde
Plafkin et al.(1989)°] &Jsl 7§ A A2 7} 4
A4 (Qualitative Habitat Evaluation Index,
QHEDZ 7|2 o2 ol& A A RBPEY
(Barbour et al., 1999)2 vigto 2 -2zt 37
of BHA 7 - Bkt melS o] g5ttt & AT
oA ol &H =& AAA] H7E Hd2 A 174
HEY mdgA oyt A 53] | 22
o] EAFFY vtds fl8f 7|& HEY
o A¢E HO &2AFF(Dam construction
impact)oll thet HIE2S F7Fsto] 7gE i), 2t
HEYE sPAkpE arejsto] 1 - 208s Folst
AL, FFAHOE US EPA(1993)9] 7|S A4}
of th3att o] A3 (220 — 182), F3ATE| (168
— 124), EEAE110 - 66), AFIHAEA(G2 - 8)2] 4
N sHe® o] Brstelal, ol shd e
AR R s Z}i'i Eacabelad
Al H B £4& g 5(2001) 9 eFg= - 4
AF(2005)9) =3l AAIsHA 71 = o Sl

AFFEE

I

5. 0] - 33t 2zEA

ol - 3ata 43

YSI 6600 t}ah=

° Aol &gl A]
B =47|2 o|&3lo] £ (Water



636 2ETEI M21H M52

temperature), &EA7F(Dissolved oxygen,
DO), A7|HAx=Z(Electric conductivity, EC, at
25T), 40|25 % (pH), E=(Turbidity)
Chlorophyll-a(Chl-a)& &A3l¥oH ol
A A E Aot v E 93 He Aue &
ey

e

ofr
QL

e Zlér(Margalef 1958), & #5% A%
(Plelou 1975), & Y%%E A4=(Shannon and
Weaver, 1949) ‘3—4 3 4% A4(Simpson,
1949)E APt

i) & FH T X|4(Margalef’s species richness index, d)

)

In(N)
ii) & 5= X4 (Pielou’s evenness index, J')
,_ K
I= log .S

iii) & T}F = *|<=(Shannon-Weaver diversity index, )
H'=3P; log 1oP;

iv) o8 4 = A]4>(Simpson’s Dominance Index, A)
N- -N
A= ’
YN 1)
[N= % A A4,
N.S=% = ??]; e

Ni :i%‘(—ﬂ 7Hiﬂ‘/|:,Pi =N,»/

M

7. 0F LHEE ¥ MAEM BN

2 AtollA ol AEIEA 24 % sk A
e W7 wdo] 28-S 913t W =5/d(Tolerant
guild) @ 4AA1EA (Trophic guild)oll tiat HF=
US EPA(1993)2] 7]20] o]7] 0}04 o Bl ]
&9 =3 9 w1le o]8shelal, woF v
o B2 Bl AR YR 242 9 ,

F82 A A wet g4 AgtAE ugE
(Sensitive species, SS), AL A (A A7 T
Aol ek, T4 2 ZEH 7} ——7}0}—— o]
%<9l WAE(Tolerant species, TS), & HFAlO|

of ZJFEA] Y= FHE(Intermediate species,

SO E HETHUS EPA, 1993). A41E4 &
Ao A YollA Ho] 1E(Food web)S E3l
A U odA] UE Hhshs GgEA el uet
X‘—/U—'—(Ommvor , 321%(Insectivore, 1), %

! 2A1%(Herbivore, H) 2.2
$4% 0 450

/\

1%(Carnivore, C)
TFEEG oY B mdoAs
T EHTE o833t

iz oy S mo

8. MEj ZZ= Tyt RY HER £ &

2 AT M= Karr(1981)9] o7& o83+ A
538tA4*(Index of Biological Integrity, IB)E
7IRke &2 T 2B/ eE 1k (2006) 2
"EEEEEE N 24T 2 2 R(2007) 9]
A A7 2AAE Y 9 AR o
77t WEY mdof oAsHtE HEy} =<l
*zO H ‘3]—2.0” }’5‘]—;} ] 01’“]‘,]— J}'_ EEﬂoﬂ 0]_9_1:.,]

=

?.éiﬁlﬂ
4

o

s %%ﬁ*ﬁl?*ﬂm 6), WH ol A

A ABAMT-8) 22 o) 72 *Mﬁz;g \;1
S g7l 7P YRbAol A, felufete] A
7bedh BRIt ML ZHEY F 5

(Total number of native species), M2: 9-&4

op 4> >uﬂ

A X FENumber of riffle-bentic species),
M3: WZE4(Number of sensitive species),
M4: WA3FE9 WA4 vl&(Proportion as a
number of tolerant species), M5: 415-9] 7}
A4 v]E&(Proportion as a number of omnivore
species), M6: 5-41/3<] 7§44 Bl-&(Proportion as a
number of insectivore species), M7: F ¥ =&
o] % 7|A]4x(Total number of native individuals),
M8: BIG/ES A
number of abnormal individuals). = ¢17of|A] o]
25 fEg9 5\_/\4 meo] §HA EA W Mo
(2006)1} 2+ +(2007)2]

H| & (Proportion as a

oHlH] 508 oft =

oy
00 A413) 714 = 00,
2 2AoIA AL olRE olgdt this: A



BIBE - OJRHE / FHEIR| ZH0] SIEI0N DIXIS Aehesss

[ol=)

7t 637

)
o}
1

Wb mdle g7 vlEY mdEA Agt
&= 5,7, TR s, ool tigt 2o A
=8 X 5 =408 2A Aot WES 1 -
3, 78] Mt shdatol oA sh o] 2
of wet A5 Fom shHApTE F7Ige] w
2t AT PANAl e F7ketaL, & ke 9
THE E3 7] wEol| ool gk T
HA SPHRANE Fote] 215 AMseltt, Al
S5 A (Excellent), FZAMEH(Good), =
S (Fair) ¥ o3 (Poor) 2 874 5-(2007)7F
AARE 455 AAR odstlet, b A=
9 STl w2, A4 (Excellent)= 36
- 409 mEgre] HRA vztEe] ATt 5
B3t A FSAE (Good)= 26 — 359 HZES]
HISIEA 7ol 2k, WidEol 4 &4
st A REAE(Fair= 16 - 252 Ak
HA=A RIEe] ket FAFY] AEi=
2 Yol s7keke A, e (Poor)= 15
olste] mdzho] HelRA 77} A9 &¥stA|
gon Wl v o159 JiAlS BlE
o] Z7Fsh= HHE YA olF Fdto] sk A

L
o A= S3E AFAOR B,

1. S218 MAX|ofl cHet et@Fe Hot

=4 AAA B7HA]4(Qualitative Habitat
Evaluation Index, QHED® w2, Aol 93]
SF S19] Bk 122,302 B4 AA7] A7}
“F5 — HEAE(Good — Fair)’ ¢l Ao 2 H7}E
Ach(Fig. 2). ¥HH, S20AM= 7172 “HEAdH
(Fair)" = Yepton] 2shFiel S3o4= 432
2 "3 (Poor) & Ho SHREE A4S =1
2 A A2 Al ofstE o] Sle Ae® B7bESL

=
=
st glof o] F7to] Alzket Beld 44

gFo] mu|gt ) ZF(Control site, CS) sHA (=)
5, 2008)¢] QHEI %k}t H](196.3)A4 %=

Aol Kol oy, WFH L] EE]A AR B}
A3k 170 B7F WEE A gEe] WEge] A

o4 SR U448 Falo] ghdhs Ao B4

200 {1 Excellent
180 A
160 -
140 A
=
120 A

100 A
80 -

60 -
40 -
20 A

Qualitative Habitat Evaluation Index (QHEI)

220 4+ —————————————————

b o i i s S e e

Fig. 2. Physical habitat condition based on qualitative habitat evaluation index(QHEI) between Gwanpyeong Stream and control
site(CS). Control site value was derived from Bae et al.(2008) which studied the 1st ordered unimpaired mountainous
stream in the Geum River watershed. Upper bar indicates a standard deviation.



woict A - s Tk 2 2 e v 2
3 A%, olFe] MAA B 2 SHA wher A
BS RRiE M1, M2t ARRZre] A Al
o) ulstel SRPARe “otshiE S Beon Bk
A7) b S UeRE M3E sh0) MAE
U s YO AF TR Mo T
slo] JFOR AFLAS WEAH S B o,
SRl B e H4E Mol Ho= $4H9
o ERR] ol ket 5] HAX7} el
S, A%l sk qla AHsh 5k A4

A0 ek OPW?LGOM% “o
Ao et SRR S
Ft AoE BT MTGH 2
AT Zye MR He) A4
B *Jva} s1R] Xol7t I Lperto
 F31R20 83014 3k W4 LAEgIT ol F

Tor
o]
4 A BBRL F - SRR AR PR
]
A

£
o~ rlr
FRS
o
rr

_1\1
oq,

P

s 2 9 leHes 24d <y st

Mojo &
l
rO
_?L
s
>
>,
B
N
>,
N
N,
o
X
El
)
(i
o
U

2. 0| - 33t 230f of
ERREVREL

2 FHT

ro
o2
ook
0!
A

oy
O
aad

rir -1;
52
% ox,
L o
8
o o
rr Mo

o

ﬂ

=
it
2
o
B

N
—
_>|~l_'
of
O
iy
tu
)
of,
2
)~l

A7

N
0%
4
I by
o
2,

F_QF

= ]3& s}3ol7| WEom o
52 it g 5(2008)0] AAIGH A%
(Control site, CS)oll thgt =4 Atz o]
Aoz A yeuar Qlth(Fig. 3).
(DO)¥} pHE YuH4 J AEA Al AY
Holi glon AHA ‘C Z Aol7t

29] A% Ht 13.1TE F7] 0|59

ST

o

O_L,r

9_*,0?‘) o
gzr*ma“.

4oz 22

WN Broxoon M=

llo off 2% A rE

4
flo
A -

& Hylon HEs AMER Z Aol Holx:
AR, AHERE SHRE AeF woMe 2
o2 Uttt o= 830] =R (WY Bl 2w
T WA QIzke] A - A JIFE 483t
7] Mo A gies QI9A 3ol YA
ke A A5E S71817] AlAste] Bt 14.9 NTU

AA
(i 5, 2008). THAL A9 & 10 NTU
o] AHIE FAISHL Qlo] BTt FAURE 1
A= gk ﬂXl rhy gEh S A7|HE

HH% = ME}”E} SEELEC
o] QA Azto] vl oF 3| Y5 2ol Kol 3)
H (B 240.6 uS cm ), THHH AR
Aok et 2 HY o dYe] Yo 1ol
o, BIRE QWA FAUAZEE ] QeI e
53} 2 A7k wAE w4 ol Aot A
oz AREC weh U ARetHoleE &
A AReids ARl 420 Aol
Ao vehth Chl-ad) 2% F59 2004
2982 woRAE s Hiled, ol S2 ZA9
BESAE 245171 flste AFEZ +AE IS
Aoz AAsHA 7] dwol] EF0] WE S1
AfEths w2 Jo= ARED A7IE 24H
o} 545 AT AW, AT pH, g,
Chl-a&= Al7EH® & 2po]5 HolA| slth, Wb
712w sH frgol 21 3922 44(3
zho] F427121 109 1Apel| Hste] A vreft, A4
Foll 2Ashs w8419k Brdolld FiEHE =2
=9 o]2EdE0] soldt gl 4 Eo A4
7191 3 — 4¥HT} Yold Ao 7 wrEh 42F
o8 BPHY ojgletAel d B 20 &
EAA pH, X, Chl-a: £33 E
6‘]._‘:_]5” x%@z‘s} =r H%_?_].g_
Al 22 555 Hol1l Sl= 2o

RSN
k. of= of Rl A A ¥”

B
iz
ol
DO
(]
O
*

I

5

4

3

M o

N

o] A]4]
H,
B

Al

il

Hol31 gl

i 7|

filo

AN U
rir o
52 0



ORYT - BHYS - OIRYE / Z7{EHR| Z440| SHRI0 DIRI= MEAZEITIL 639
T: 12 | T - " s i 17| N, JETIE 8
w9 cs 5 12
B . N e E
£ E 94
=) S 61
o £ -
[ 2=
0 0
16 4
12 2 g
e
Z 8 - cs E 4]
" -— - ——— s 3 T
4 = 2
S 1l _ pm [ | les
0 0 :
10
2 3 ~ 800 T | I
% 6 w E 600 i
T 4 W 34%
E Q
] =
e %l _ g B N CS 200 L Ll Ll L ]es
0 0 -
S1 S2 S3 S1 S2 S3
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Conductivity, CS: Control Site value based on Bae et al.(2008). Upper bar indicates a standard deviation.
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Fig. 4. Community analysis based on sampled fish in Gwanpyeong Stream.
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Table 1. Fish fauna and its guild system in Gwanpyeong Stream.

Species Tol. | Tro. 51 52 33 o]
1st | 2nd | 3rd (Total| 1st | 2nd | 3rd [Total| 1st | 2nd | 3rd [Total| 1st | 2nd | 3rd [Total
Zacco platypus TS| O | 8] 1 91116 21| 79(216| 99| 46| 19 |164|223| 68| 98389
Carassius auratus TS| O | 95| 39| 5|139| 27| 8| 10| 45| 14| 3| 9| 26(136| 50| 24210
Pseudogobio esocinuus S| I 11| 6| 9] 26| 58| 5| 19| 82| 69| 11| 28|108
Misgurnus anguillicaudatus | TS | O | 18| 4| 9| 31| 2| 2| 1| 5 2| 5| 7|20 8| 15| 43
Rbynchocypris oxycephalus | SS | 1 | 11| 12| 10| 33 11| 12| 10| 33
Misgurnus mizolepis S| O 20| 20 1) 1| 2 1l 6 7 20 271 29
Pseudorasbora parva S| O 1] 1| 2 41 14| 1| 19| 5] 15| 3| 23
Gnathopogon strigatus IS |1 1] 1 31 3| 4| 10| 3] 4| 5| 12
Oryzias sinensis TS| O 2 41 6 5 51 7 41 11
Odontobutis interruptea® S| C 33 4| 3] 7 4] 6] 10
Acheilognathus lanceolatus | 1S | O 3 3 3
Rbodeus wyekit IS| O 2 2

Micropterus salmoides TS| C 1 1] 1 1
Pungtungia herzi IS |1 1 1 1 1
Total species 50 4| 5| 6| 6] 7| 8| 9| 7| 10| 8| 12| 10| 11| 10| 14

Total individuals 134 | 56| 481238 (158 | 40|106(304 |184| 83| 066|333 |476|179 |220|875

Tol.: Tolerant Guild, Tro.: Trophic Guild, SS: Sensitive Species, IS: Intermediate Species, TS: Tolerant Species, O: Omnivores,
I: Insectivores, C: Carnivores, *: Endemic Species

2006)9t= FARRE S Bolow, a7 A A off gt 14 shH S Febettt shefet= 9
Aol AT Aotz AoR UEETHLee, o] A - HH oAU FaFat YA A sk
2009). A¥E F 23X 54 FAo] ©h2H, S39 ELTALE Qg A AR A7t sk lar, 9]
A 12F 02 7P W2 Fo] Edstl o, S1 A Z2H& st ‘W% QRO JFo R o]FAo]

oA 6FoR2 7 AL Fo] EdsITt A E2 %9 554 9ol AdH AR AlRE
SHAME S3oflA 7HF B2 HAI7E AR =L o} Q= lEel HH’\ Micropterus salmoides)=

W, SN 71 e ARG EFe Ao AA AW F S3M AEA FEsten 3440
2 Ueh} 824 A4 aeo] ofg Age we WA BANQ WA Ao FHEE 0.1%2 et
Ao PetEn BHAA AW ol F W Ul uloe Z0R Mol WAL Hhee A

5L AZFAE(Odontobutis interrupta)2t Tol= ofFoZA FHAL Hpdo] FrtEE
ZtA 5ol (Rhodeus uyekii), 250l A7 = o] A FAo] Z& e v g2 FHEE Y AeR
A 0}F T 14%= oFF W& HES Bl A4 A E | S uj 0] F|A| 4> = o) {FAe] Ha}
(1980)0l W= AFFE T A9 Ede 7halldE oz ofof tiek AP tiFo] BadtAow
S48 710l He oFoRA, IFEE A4 wetE 3HH, 2 AN E HA7EE 9 29F
T2t ol AAR Y = B AHIE tiHsks A A71E 2E AR ZTL AR A ok
FZA AAR 7} FSFEH 5E9 vlEo] §43]

Zadls A3S Hole Aoz Huslal Yk 5. 0iF WE=EY Y MAEMLo| e Jrdrt
271 £ 92000), B ZA|A E3eH 19F v gL WA EE/ (Tolerant guilds) w40 mH2H, 1
o

Feluet Bat G v1E 22.5%(d8 %, 1996)]  HF(SS)E AA 3.8%, ST AA| 15.5%,
Baf] wp- WA YERAL Glof o] Al WARTS) AA 80.7%% 27 veh T WA
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Fig. 5. Tolerant(a) and trophic(b) guilds analyses of Gwanpyeong Stream. Upper bar indicates a standard deviation.
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