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Abstract: When carrying out development projects around Ardeidae breeding habitats, we intend

to devise a plan for sustainable coexistence by presenting measures to select and reduce key

evaluation items so that conflicts can be prevented in advance at the environmental impact
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assessment stage.

The results of the study are as follows. The main evaluation items are animal and plant items for
preservation of Ardeidae breeding habitats and odor and noise items that can evaluate the effects of
odors and noise in Ardeidae breeding habitats.

First, the scope of the survey in animals and plants categories is not limited to legal guardian species,
but includes egrets breeding and feeding grounds corresponding to major species breeding grounds
and migratory birds, and preservation measures are established according to the reduction of the
area of breeding and feeding grounds. Second, in the odor category, the irradiation period includes
the period when the odor generation is the highest from the end of June to the end of July. The odor
evaluation standard is based on the complex odor discharge standard, which is a concentration
regulation, and the odor concentration felt by humans shall be 2 to 50U /m? and the frequency shall
be 2% or less. Third, in the noise category, the timing of the survey is measured every month from
May to August, including when the sound of egrets and young birds is combined to maximize noise
generation. Since the noise of Ardeidae, a bird in summer, occurs only for a certain period of time,
measures are taken to reduce noise by securing separation distances, securing buffer green areas,
and installing construction rather than installing artificial structures such as soundproof walls.

In order for existing Ardeidae breeding sites to maintain an appropriate density of populations and
not move populations elsewhere, it is necessary to manage nesting tree and maintain stable habitat
quantity and quality.

Keywords: Ardeidae breeding habitats, An egret breeding havitats, Migratory bird’s destination,
The source of odor, The source of noise, Environmental impact assessment
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Table 1. Life cycle of Ardeidae
Migratory Bird’s Path Life cycle Time Period
o Jan-Feb (Ardea cinerea)
Building a Nest Mar-Apr (Most species)
Breedn}g habitats Incubation Apr-Jun 18~30 days
(Republic of Korea) -
Caring May-Jul 30~50 days
Leaving the nest Jul-Aug
Wintering grounds Migration Sep-Oct
Table 2. Habitat requirements for Ardeidae
Categorization Habitat requirements
« Forest area : Less than 10,000m?>
« Altitude : Location of forest areas below 400 meters
« Gradient : Average 7.07+6.73° (Minimum 0°~Maximum 31.49)
» The direction of breeding grounds : The most common in the southeast direction
« Tree : Nest-building trees are important
Breeding habitats « Forest Characteristics : A wide area of coniferous ans broad-leaved forest

The proportion of trees with a chest diameter of 18 to 30cm is high.
The age of the tree is relatively high among those born in 31-40 years.
A dense area with more than 70% crown occupancy
The height of the tree is 9-17 meters

» Breeding habitats is used as a shelter, a resting place, etc.

Ardea cinerea, Ardea alba

reservoirs, rivers, lakes, mudflats, rice fields

Ardea intermedia

rice fields (mainly), rivers, reservoirs (rarely)

Feeding grounds

Egretta garzetta

Shallow wetlands such as rice fields, rivers, reservoirs, the coast

Bubulcus coromandus

Waterfront, rice fields, rice paddies, grasslands

Nycticorax nycticorax

rivers, lakes, rice fields (nocturnal nature)

Ardeola bacchus

rice fields, rivers

% A shallow wetland ecosystem is an important feeding ground. The preferred habitat varies slightly from species to species.
% In general, it is very important to be within Skm of the breeding habitats.
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No. Location of Ardeidae breeding habitats
1 Songjeol-dong, Heungdeok-gu

2 Taesung-ri, Gangnae-myeon, Heungdeok-gu

3 Sugok-dong, Seowon-gu

4 Mochung-dong, Seowon-gu

Figure 1. Location Map of Ardeidae breeding habitats in Cheongju City
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Table 3. Development project status about subject of study
. . The distance between
No Development Project Name Location e s zatinr it
1 Cheongju Technopolis General Industrial Complex Songjeol-dong, Heungdeok-gu 125m"
) Cheongju Ir}dustnal Corpplex Regeneration Songjeong-dong, Heungdeok-gu 2,000m"
implementation plan
Cheongju Maebong Neighborhood Park Private 150m?
3 Park Construction Project Mochung-dong, Heungdeok-gu 570m”
Construction Project of Cheongwon Kangnae . 4
4 Tndustrial Complex Taesung-ri, Gangnae-myeon 230m
5 Site expansion project of Youngbo Chemical Co., Ltd. Taesung-ri, Gangnae-myeon 500m*
6 | Cheongju High-Tech Valley General Industrial Complex Darak-ri, Gangnae-myeon 1,200m"

Source: Environmental Impact Assessment Information Support System(http://www.eiass.go.kr)
Note: " Separation distance from Songjeol-dong Ardeidae breeding habitats

% Separation distance from Mochung-dong Ardeidae breeding habitats

% Separation distance from Sugok-dong Ardeidae breeding habitats

9 Separation distance from Gangnae-myeon Ardeidae breeding habitats
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Development projects characteristics

Regional characteristics

Strategic Environmental Impact
Assessment Opinion

Adjacent to residential area
Adjacent to educational facilities

Ardeidae breeding habitats

Validity of location

— Disturbance of Ardeidae breeding habitats

Environmental impact

— Causing noise
— Causing odor

Consideration of the degree of
environmental impact

— A decrease in Ardeidae’feeding grounds

— Variation of Ardeidae population (species, populations)
— Increased noise (breeding period) conflict intensifies

— Increasing odor (breeding period) conflict intensifies

Selection of evaluation items: animals and plants / noise / odour

Figure 2. Procedure for determining the evaluation items and scope of development projects around Ardeidae breeding

habitats
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Table 4. Proposal for the evaluation item of animals and plants in Ardeidae breeding habitats

Categorization

Main contents

Scope of
Investigation

Field survey
* Area projects: 300m — 500m
* Linear projects: 500m left and right from centerline
(including migratory bird destinations within 500m of the target site)

Period of
Current status investigation
survey

* A seasonal survey (3~4times/year)
Spring (Mar-May), Summer (June-Sep), Fall (Oct-Nov), Winter (Dec-Feb)

* A summer migratory bird: Survey at least once from April to July
(including survey from June to August)
* Bird breeding season in forest areas: May and early June surveys

Details of the
investigation

A wide-area survey
* Survey of Ardeidae breeding habitats (major breeding habitats, migratory bird destinations)

A field survey

* Breeding Species, Population Survey

* An Investigation of Vegetation Types in Breeding habitats

* Precisely marked on Feeding grounds (river, agricultural land, etc.) drawings

Impact prediction

1) Effects of Direct Disturbance
« Extinction of existing breeding havitats and movement to other breeding havitats
2) Effects of Indirect Disturbance (Population Change)
* Noise, vibration, light pollution, dust scattering, pollution of feeding grounds, etc.
« Effects of reduction or contamination of rice paddies, reservoirs, rivers, etc.
« Prediction of Impact on Food Activity, Population Change
* Pollution Effects of Contaminants in Construction and Operation Process

Reduction measures

— Securing separation distance
* Noise — Avoid the process of generating noise in the early stages
of breeding.

— Establishment of Process Plan Considering Ecological

* Dust scattering Cycle

. . — Avoid night construction
Light pollution _ Lighting facilities
— Conservation of a fixed area of feeding grounds

; Docrease in feedin grounds § Development of alternative feeding grounds (wetlands)

* Pollution of feeding grounds | — Eco-friendly farming methods, grit chamber
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Table 5. Proposal for Evaluating Odor ltems in Ardeidae breeding habitats

Categorization

Main contents

Scope of
Investigation

* Check odor generation area (Ardeidae breeding habitats)

* Distribution status of odor sources (Including Ardeidae breeding habitats)

* Measurement of combined odor concentration in Ardeidae breeding habitats
% Odor-causing area (tentative name): Ardeidae breeding habitats

Period of
investigation

Current status survey

* A spatial range: Ardeidae breeding habitats
* A temporal range: Including the time when odor generation reaches its peak
(mid-June to end-July)

Details of the
investigation

* Two or more seasons of field research (including spring and summer) three days
in a row/once, 6 times/1 day
* A resident survey + Case study of civil complaints

Impact prediction

* A spatial range : Scope of Residential Areas
* A temporal range : During operation

Includes when odor concentration reaches peak (peak time)

+ Comparison and review with emission acceptance criteria
* The maximum concentration accepted by humans shall be 2~50U/n’, and the
frequency shall be 2% or less

Reduction measures

* Development of Land Use Plan Considering the Influence of Odor
— Securing Separation Distance for Building Lines
— Create green buffer zone
— Arrangement of places that have little influence on odors
(residential, educational facilities, etc.)
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Table 6. Measurement of noise in and around Ardeidae

breeding habitats in Palhyeon-ri, Daegu (2004)

Type of noise source Noise measurement (dB)
1 car 62.90
2 car 63.75
Car
3 car 64.80
4 car 68.40
Bird A young bird 63.10
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Table 7. Proposal for the Evaluation of Noise ltems in Ardeidae breeding habitats

Categorization Main contents
* Facilities that are feared to cause noise damage (including Ardeidae breeding habitats)
Scope of * Distribution status of noise source (including Ardeidae breeding habitats)
Investigation | e Distribution status of residential, educational facilities (Within the project area)

* Measurement of noise level status

Current status
survey Period of
investigation

* A spatial range: Within the project area (Residential, Educational facilities)

* A temporal range: Period during which time changes in noise can be identified
The breeding season and the breeding season: May-Aug
Including sunrise and sunset times

Details of the
investigation

» Field survey (including Ardeidae breeding habitats): Test method for noise process

+ During construction: Effects on Ardeidae breeding habitats
* During operation: The Effect of the Ardeidae breeding habitats on the Project Area
(Residential, Educational facilities)

* A spatial range : Areas where facilities (residential, educational facilities) that are expected
to be damaged are located.

* A temporal range : Categorized into construction and operation (including maximum time
point of occurrence)

Scope of
Investigation
Period of
investigation
Impact
prediction

Details of the
investigation

» Comparison and evaluation of current noise values with noise environmental standards
» Setting target criteria for noise environment

Categorization Noise (day) dB (A) Noise (night) dB (A)

S oy 55 (General area) 45 (General area)
Residential facilities 65 (A roadside area) 55 (A roadside area)
Educational facilities 55

Reduction measures

Effects on Ardeidae breeding habitats

* Installation of temporary soundproof panels
* Low noise packaging

+ Installation of speed limit signs

Effects of the Noise in Ardeidae breeding habitats on the Residential Area
* Securing Separation Distance for Building Lines
* Create green buffer zone




=]

-

2

L]
=

[e]

= FF AR5

s

A

L=

.

HEISEIt M2 A

o] 2ej7} ¥

=13
=2

N M - N N BT R E R
T ™ E ﬂE_.],m.omro_]_mu%quﬁ ! u_#o7ﬂm.1__l_uﬂqlm ol o
oen__/nm._ﬂoﬁow@uﬁomwn HFMW ;ﬁwr_.m_]_ma%ﬂumiu%m‘_wux\ﬁ@ mmbmmmﬁﬁ_mlo“mwn%ﬂgamﬂ
o B B Ly m W oW Hox o Th e e % o B 0 of T g Mo L or
~ ~ Bs X N/ ) o 1_|1_| ) I TR o
7ez_ud1.n_.ei1gﬂﬂlﬂ_o|ﬂlﬂndlﬂw_ ﬁﬂk;o%_i%wﬂn%dﬁﬂull MEumlplanalw_mEMM%B]&
@W@Mﬂﬁmﬂaﬁ}_‘vlro o> ]&ﬂonnA m,ﬂ,_wﬂﬂ% guq_ouwﬁ_zzv _sALﬁL
RS E e N TEeTRIETECY
éﬂazz;ﬁ%%%AM%M%E@mm%%5E@@ rpHLLTRBREEY
B ol o O} o =~ o oL - X kP == o o= B N o N = r o=
o_ava%H_ﬂ%%%Wﬁﬁw_@%mﬂuwﬂ%@HM%@ﬂ@%ﬁr%% Wmﬁﬂo@o%%%wﬁﬂﬁu_w
—_ f : el XH T pu—— -~ 1 ol =
ﬂox\H/mr%izf%myrﬂwzﬂo_u_zﬂwofq@;ﬂ@mﬂg GEm R L w TN E
moﬂpyoﬁoﬁwﬂimommwg%_\oquwﬂiﬁowﬂmﬂxWﬂ Sl e Mhm_n
o = T o7~ Xo X [S) - T N © A
ﬁ%ﬁ_ﬂﬂi@o;tueuﬁwew%muﬁﬂﬂmuﬁw&ﬂiurm o}tﬂmmlcri ﬂum_m&o :
il N oy = Or =2 a o e o o= B = G R o) o9 © op o X2 TR i
&Ewmo%x;aolm%moﬂwmi_mnyrmgwwWEJM %Q%ﬁ]ﬂn%a}vum&ﬁ
N I e R N TN T B = Trw pTE Yy _
a#amu_\modléwﬂﬁ ™S T ™ © > ol (TR - = DT R o=~ N X ™ ﬁoﬂﬂiﬁ
= . 5 N- e oo P o m B o fo o X N W e g MOH P g of Ne
e A AR SRR R T o Mo MR N R R TYIRC U
R fn T m =T gy e XX A Mo X° = i~ O o < S .mﬂo_aoxl”o_e75 <0 =
3% = z#.o;olﬁljl}ur.:AﬂX < LI %ﬂﬂln%- o_!l__z:‘Au‘le oﬂhOﬂlzTO
%ﬂ@zﬂﬁwlﬁaﬂvm_lﬁzp&%Jmﬁo%ﬂl CI - R e S )
PR TR R e T PR E s Ew THaPERE aXp RN g T
- . N o o) X — g ~ B R X X ope N N o— of
ﬂa.wﬁz%urm%%o_ewﬁmwmn%%wwﬁ&Eﬁ&wﬂﬂﬂﬂmﬁ%m%H&%mouﬁ%%wﬂ
=] \JIO —_ )]
N ZLX_.E E._%ﬂQ.o..mlmeﬂL_sz\@.lmﬂ
“wzﬁmwd ‘ud%‘WQJI .~
® A koW TR AR S
THx LTS TRELEAILE EREERFEAD -8 4T W
w5 o S Mﬂ@oumwoﬂﬂ%i% mawmoﬂvwmwogmmmmamwﬂ
oo o W B W K T B E Ko Boo gy XPY %0 T o0 Ny T
g @ N uﬂmuu%ﬂawnioim%wr% Q%éwwig_ﬁ@ﬁWch_o
= X% T zo o RFElEYHS Y TEgiiogr LTE L2
.Aﬁﬁ oE.m.oEo ﬂLL_LO#Ddlﬂl‘_O_LHWI]ﬂOM 7o ?I,DlﬂﬁﬁﬂﬁLwﬂﬁn.Euﬂﬁ ;o/<l\*7q.§|
W%% foohm M o)~ R m#ﬁ%ﬂhnnzfﬁmouuﬂ%ﬂmmm@
T Boow T N R oop Mg KBTS o o X o XA
ST o N N X o3 =< oljlgo_e,lro,muull_‘
i I S w SETEIEIEER I
o Tl N LY = 2 N —_
Nfo .mwu N Mﬂ = Lﬂul NF ° o M el N m__ue _M_m.a ﬁE NF oF ._./_l R < S < BV O
o — Al o w = N ~ o T T HdT p g AT
R ﬂw_uﬁ%_ﬂ%aﬂﬂﬁe_eﬂ%w S AW PET L R E g g o
= T O TR R e B RN R K A HxxMw_fomonoMEP%
X E =3 M N T aﬂm:txxﬁboﬁﬂax%_/g
I G . TETPHAEET . P oo %H@rz.%aooexﬂ&u%%w
0 gy BB WH&%M%%?W#@HE& frizf%mﬂmo%o}_ﬁ%ﬂﬂ,ﬂ@%
poET B omT M ew N oLl e NE R et e X
~ —_— ~ m‘_‘xm_ﬂlu_zﬁ.oo 7UEHEL.U N~ L_L bﬂo}“_;ﬂ.l_l_.rl
AR T O Mooy E o ox e | o e Qﬂuﬂﬂ%ﬂu7?§u¥x W
4w B F ip.nﬁlix}ﬂx#;ﬂmu RN N i
S B T ol Jl;oquiuh%mﬂmﬂa,___oh 5 le_seyr7z_|xﬁnlo._.
xo SRETRILEIDIIRw EE_EEA@@@?%%%%%
H,mﬂ._o,ujwlZLOJ_.wlﬂ Eai,ﬁm



i

£

_]n:

fu
rE

1>

4
N

Y

_O|L
1S9
o
ofN
fo
_?L

T 2
El
Ho
>
fll

{o mu et 2

E o, N ri N

o> U
oY)
o)
o]
ox
i.ﬂ
1o
b
o
o
i
£
of
ol
iy
bau
2
>~

T
—_

A=
B o2 R Ho e AN 2= nfn

to rlr &4 g X e
oE 2

i"l',
k]
2
oy
o
1)
i
4
jiAc)
:cé"‘
(o]
o
gt
O
BN
>,
> e

o
B
=
N
. T
i,
rir
>~
2
o,
Ut
e
i
e
=2,
=)
i)
>

A L
o
B=)
rir
Ho
N
1o
>
N

. H-LI E
1=
fr
Bl
o
=
N
il
o

2 Lo

oX offt % :

<]O 9‘15 —_

e o o
e w

Y o

:>é rO

[$)

- mlo

(o

b

o i

I o

o T

g

>,

L2 =

R

T

oLy

Flr _IL

B > e e

2
N
£

.

I K ome 1o e B oo mo o 30 o B X
B~
mlo

>
oy
QL
rir
oL .
Jints
H
o
rlr
o
N g
2o
o
fot
HT
O
o mx
of

)
=)
o o
ol

EN
oX
ofrt
1o
o
rE

lo

ftl
)
oy
=
Y
to
Y

fL

-
> Rl
T
o =
i3
© X
=
= o
B
lo [%
o=
22
o é
= 2
1= o
o,
H og
rE ool
~ O
1= o
NN

;13 2 of
rr ofy J'
o
)
teo |o
=J
F_E'T‘ ot
N
o
)
luj
=
>
o
|
1=
U
N
okt
'
me
>

=

il
e

>
N,

N
N
2

o Wt 37 Aslel gk g 457 Sla) W=

WA 9] Y8 ook HAA S Gt AL fA)

Z Zlo] AaElojo gk, B8 w=M A7} o
S

References

Bambaradeniya CN, Edirisinghe JP, Silva DN,

Gunatilleke CV, Ranawana KB, Wijekoon
S. 2004. Biodiversity associated with and
irrigated rice agro-ecosystem in Srilanka.
Biodiversity & Conservation 13(9): 1715-
1753.

Brenninkmeijer A, Steinen M, Klaassen M, Kersten
M. 2002. Feeding ecology of wintering terns
in Guinea-Bissau. Ibis 144: 602-613.

Cha JS, Kim JW, Park HC. 2008. The Effects of
the Breeding site of the Egrets and Herons
by Road Construction, Palhyun-ri, Daegu,
Koreala. Kor. J. Env. Eco. 22(2): 152-158.

Elphick CS, Oring LW. 2003. Conservation
implications of flooding rice fields on
winter waterbird communities. Agriculture,
Ecosystems & Environment 94(1): 17-29.

Fasola M, Ruiz X. 1996. The value of rice fields
as substitutes for natural wetlands for
waterbirds in the Mediterranean region.
Colonial Waterbirds 19(1): 122-128.

Kersten M, Britton R, Dugan O, Hafner O. 1991.
Flock Feeding and Food intake in Little
Egrets: The Effects of Prey Distribution
and Behaver. Journal of Animal Ecology
60: 241-252.

Kim BM. 2017. A study on the improvement scheme
of natural and ecological environment in EIA:
focused on the road construction project,
Graduate School kwangwoon Univesity

Korea Environment Institute. 2018. Enviroment
Forum 22(1): 1-20. [Korean Literature]

Lane SJ, Fujioka M. 1998. The impact of changes
in irrigation practices on the distribution of
foraging egrets and herons (Ardeidae) in
the rice fields of central Japan. Biological
Conservation 83(2): 221-230.

Lourenco PM, Piersma T. 2008. Stopover ecology
of Black-tailed Godwits Limosa limosa

limosa in Portuguese rice fields: a guide on



14 SEISEI M2 Mis

where to feed in winter. Bird Study 55(2):
194-202.

Nam HK, Kim MH, Kwon SI, Eo JN, Song Y]J.
2018. Factors influencing population dynamics
of herons in rice paddy at different time
scales. Journal of Wetlands Research 20(3):
256-262.

National Institute of Biological Resources. www.
species.nibr.go.kr

National Institute of Environmental Research
2012 Egrets and herons in Korea.

National Institute of Environmental Research
2013 Current status of heronies in Korea.

National Institute of Environmental Research
2020 Cutrent status of heronies in Korea.

Ministry of Environment. www.eiass.go.kr

Pietluissi S. 2010. Breeding waterbirds in rice fields:
a global review. Waterbirds 33(Special
Publication 1): 123-132.

Richardson AJ, Taylor IR, Growns JE. 2001. The
foraging ecology of egrets in rice fields
in Southern New South wales, Australia.
Colonial Waterbirds 24(2): 255-264.

Sanchez-Guzman JM, Moran R, Masero JA, Cotbacho
C, Costillo E, Villegas A, Santiago-Quesada
F. 2007. Identifying new buffer areas for
conserving waterbirds in the Mediterranean
basin: the importance of the rice fields
in Extremadura, Spain. Biodiversity and
Conservation 16: 3333-3344.

Sato N, Maruyama N. 1996. Foraging site preference
of intermediate egret Egretta intermedia
during the breeding season in the eastern
part of the Kanto Plain. ]. Yamashina
Institute for Ornithology 28(1): 19-34.

Shuford WD, Humphrey JM, Nur N. 2001. Breeding
status of the Black Tem in California. Western
Birds 32(4): 189-217.



