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2021년 탄소저감 
환경시설안전관리 역량강화교육(일반시민 대상, 접속엔진:�크롬,� 엣지� 이용)   

 개요
 목적: 환경시설의 체계적이고 효율적인 운영·관리 및 환경관리업무개선과 업무 숙련도 향상을 통

한 환경안전사고 예방
 대상: 환경시설운영관리에 관심 있는 환경관련학과 대학(원)생 및 졸업생, 일반

시민 등
 모집 및 교육기간: 2021.8.2.~9.31.      주관: 광주녹색환경지원센터
 교육운영 및 구성: 20시간, 22개 동영상

 ※참고, 교육 자료는 (파일 및 인쇄자료) 제공되지 않습니다.

 접수처:【광주녹색환경지원센터 온라인 환경교육센터 (gjgec.or.kr)】
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A: Free water
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C: Surface bound(or vicinal)  water
D: Intracellular (or chemically bound) water 
E: Membrane of cell
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G: Biomass

A
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++++++++
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++++++++++
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Outer Helmholtz Plane

G E F
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5.0.      ?
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(Volatile Solids) /
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:
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.

EPS(Extracellular Polymeric Substance) 

/ /

Torque .
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Cake
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34
45
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Cake formation
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(Filtration Zone)
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Dewatering Zone
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Oil pressure
Two motor
Inverter
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GM (Gravitational acceleration)
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(Sludge) ->

(Dry solids) .
:
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( ) (Torque of Scroll 
driver)

(Relative speed, 
S)

(Water contents 
of cakes)

(SS
in filtrate)

5.3.     (3):

A
B

C

A (Total Solids) 0.5% ,

B ,
,

C (floc)
, auto-stop trouble

‘2021 “ ”

TS : 2.5% TS : 3.0% TS : 3.5% TS : 4.0% TS : 4.5%

0.9 ton/hr 36 (29) 30 (24) 26 (21) 23 (18) 20 (16)

1.0 ton/hr 40 (32) 33 (27) 29 (23) 25 (20) 22 (18)

1.1 ton/hr 44 (35) 37 (29) 31 (25) 28 (22) 24 (20)

1.2 ton/hr 48 (38) 40 (32) 34 (27) 30 (24) 27 (21)

1.3 ton/hr 52 (42) 43 (35) 37 (30) 33 (26) 29 (23)

40 m3/hr

,

.

, 90%

80% .

(Volatile Solids) 

.

5.3.   (4):
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( . TS )

SS

( )

5.3.   (5):

‘2021 “ ”

5.3.   (6):

(Dam of filtrates outlet)

:

: > Two motor > Inverter 

-
- struvite
-

(Edge tiles)
.

:

Centrifuge
Decanter
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Tungsten Carbide Tiles

Fused Tungsten Carbide Flame

5.3.     (6): Scroll wear Tile 

A

B

C

.

‘2021 “ ”

5.3.    (6): Scroll wear Tile 

[ /hr] [ /hr] [%] [%] 

20.1 4.6 4.5 80.0~81.4 

20.1 4.6 4.5 78.6~79.8 

20.1 4.6 2.5 77.9~79.8 

- - - 73.1~74.7 

A

B
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DAM

Sludge outlet Filtrates outlet 

5.3.    (6):

Liquid level

Sludge level

Pond level High
Filtrates level

DAM

Low
Filtrates level

ScrollTile

HHi hHi h

A
LLL

B

‘2021 “ ”

5.3.    (6):
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6.1.     (VS) (1):

( ) ..

Q. 75 3% ?
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6.1.   (VS) (2):

Q. 75 3% ?

‘2021 “ ”

VS , VS ,
.

6.1.   (VS) (3):

229



‘2021 “ ”

6.2.     (VS) (4):

Q. A 77% ?

‘2021 “ ”

.

(50%)
+ (50%)

(25%)
+ (75%)

mg/l 190 180 140 60
5 g 119 112 113 67.5

sec/g 275 235 276 648
% 75.56 79.52 82.07 86.55

(50%)
+ (50%)

(25%)
+ (75%)

mg/l 680 380 300 160
5 g 143 109 129 92

sec/g 258 296 290 382
% 74.06 79.13 80.66 85.22

6.3.     , ( )

Q. . ?
.
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Items Sludge pH TS Primary
Ratio VTS VTS/TS SS Total 

SS VSS Fiber Total 
Fiber

M-
Alkality

Date Kinds - mg/l % mg/l % mg/l mg/l mg/l mg/l % in SS mg/l mg/l

2012. 6. 18
Primary 5.5 29,300 

36.9
26,300 89.8 29,000 

76,600
26,200 15,600 53.8 

16,300
250

Excess 6.5 50,000 41,100 82.2 47,600 39,500 700 1.5 700

2012. 7. 17
Primary 5.0 24,800 

34.0
22,000 88.7 22,600 

67,900
19,800 11,700 51.8 

12,140
87

Excess 6.5 48,200 39,300 81.5 45,300 37,100 440 1.0 730

2012. 7. 30
Primary 5.0 15,500 

24.1
13,800 89.0 14,700

59,700
13,400 9,000 61.2 

9,290
73

Excess 6.5 48,700 40,400 83.0 45,000 37,400 290 0.6 750

2012. 8. 22
Primary 5.1 17,400 

26.8
15,300 87.9 14,200

58,700
12,800 9,800 69.0 

10,010
100

Excess 6.4 47,500 38,600 81.3 44,500 36,600 210 0.5 740

Average
Primary 5.1 23,220 

31.9
20,720 89.1 21,260 

66,660
19,160 12,240 58.9 

12,736
107

Excess 6.5 48,440 39,700 82.0 45,400 37,540 496 1.1 718

2011
Primary 5.7 31,267 

37.2
27,600 88.3 27,500 

75,467
24,667 15,667        57

16,417
      277

Excess 6.5 52,700 43,633 82.8 47,967 40,500   750           2       790

2010
Primary 5.6 32,367

39.9
26,133 85.0 28,767

72,967
26,300 15,300        53

16,020
      267

Excess 6.6 48,767 40,400 82.8 44,200 36,700      720  2       863

6.4.   :

Q. . ?

‘2021 “ ”

Sampling No.[-]

0 10 20 30 40 50

M
ea

su
rin

g 
V

al
ue

 [-
]

10

15

20

25

30

35

40

45

50

Total Solid[g/l] 
Sludge flow[m3/hr] 
Plymer dosage [kg/hr] 

6.4.   (2):
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C
en

tri
fu

ge
. A

C
en

tri
fu

ge
. CFO4992

(200mg/l)
EM840TBD
(360mg/l)

EM840TBD
(900mg/l)

6.4.     (2):

Q. . ?

‘2021 “ ”

(Total Solids): % 2.98 4.01 -1.03

(Sludge flow) m3/hr 26.2 18.5 +7.7

(Dry solid base) kg/hr 780.76 741.85 +38.91

(Polymer flow) m3/hr 3.86 5.63 -1.77

% 1.12 1.42 -0.3

% 81.40 83.55 -2.15

Cake ton/hr 4.198 4.510 -0.312

Polymer Kg/hr 19.43 23.41 -1.79

/hr 117,240 131,388 -14,148

.

,
     40kg/hr , 2.15% , 9,453 /hr .

, 678 / .

- 9 -

6.4.     (2):
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1)
-. : T-P VS FS 50% ,

FS Al(OH)3 .
Al(OH)3 , 1 (78 g/mol) 12 (216 g/mol) 

.
-. ,

.

Al+3

Al8(OH)+4
20

Al(OH)3

Al(OH)-
4

[pH Al ]

Alum pH
PAC

.

6.5.   

Al(PO4)x(OH)3-x

Al(OH)312H2O
Fe(OH)36H2O

‘2021 “ ”

0.024
0.009

0.031

0.114

0

0.02

0.04

0.06

0.08

0.1

0.12

T-
P

C
on

ce
nt

ra
tio

n 
[m

g/
l]

PAC 17%(40mg/l) Alum 11%(80mg/l) PAC 17%(15mg/l)
+ FL4540(2mg/l)

PAC 17%(20mg/l)
+ FO4440SH(0.5mg/l)

6.7.   (3)

Al(PO4)x(OH)3-x

Al(OH)312H2O
Fe(OH)36H2O
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PAC PAC 

6.7.      (3)

‘2021 “ ”

*
-. : cake

.

-. : ( ) .

,
.

6.7.      (4)
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[ ] [ ]

Disk dryer

Paddle dryer

Extracellular Polymeric Substance

Dryer fouling

   6.8.   EPS fouling (1)

Q. ?

‘2021 “ ”

Advanced biological 
system Change of season Accumulation of 

EPS

Decomposition of 
organics More fine particle Sticky properties

Glue zone in dryer High moisture
contents

Poor drying 
efficiency

EPS
( )

(Particle size)

1. fouling .

EPS(Extracellular Polymeric Substance) fouling .
,

fouling .

, , ( ) .
.

, , Glue zone

   6.8.   EPS fouling (2)
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3

Al(OH)3 Al(PO4)x(OH)3-x

Al(OH)312H2O
PAC 

3. , .

PAC Alum
.

, Al(OH)3 , 12 .

, ,
2 .

High VS 
->

VS
(Volatile Solids)

(VS, Volatile Solids)
, .

2. Sludge VS .

   6.8.     EPS fouling (3)

‘2021 “ ”

Mono-pump > 
Piston pump >
Belt conveyer

>

>

4.

(cake) ,
.

, ,
.

,
,

.

   6.8.     EPS fouling (4)
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> >

, >

>

EPS VS EPS

5.

.

.

   6.8.   EPS fouling (5)

‘2021 “ ”

MLSS

EPS

EPS

cake

EPS
    EPS

[EPS ]: (10 4 ) .
   : EPS , .

MLSS ( MLSS
)

EPS .
, EPS SMP

.

   6.8.   EPS fouling (6)
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(Sludge) (Cake)

m3/day % m3/day % % kg/day ppm/DS
base %

A

3 3209.1 1.60 338.57 81.9 1.013 612.7 1.19 119.33 

4 3172 1.88 354.2 81.1 0.998 661 1.12 110.84 7.11 

5 3159 2.01 351.16 81.2 1.053 686 1.04 108.04 9.46

B

3 3346.18 2.07 290.23 79.9 1.253 725.5 0.84 104.74 

4 3508 2.66 319.1 80.5 1.264 764 0.67 81.88 21.83

5 3305.45 2.66 319.33 78.5 0.900 606 0.78 68.92 34.20

C

3 790.6 1.75 63.28 80.6 1.488 182.7 0.89 132.05 

4 982 1.99 78.85 79.5 1.106 173 0.83 88.53 32.96

5 905 2.28 71.57 77.9 0.891 123 0.77 59.61 54.86

4 15 : J

7.1.     :

Q. ?
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FO4350SSH • 25~26 m3/hr
0.95~1.1 m3/hr • 7 •78%

C-840TBD

• 25~26 m3/hr
2.0~2.9 m3/hr

• 2.6 • 7
•77~75%

(
1~2% )

FO4350SSH
:C-840TBD

=35:65

• 25~26 m3/hr
1.0~1.5 m3/hr

• 1.2
• 7 •74~75%

(
3~4% )

• C-311PH 2~3%
( )

• C-810EB 2.6 3%

• C-311PH C-810EB=35:65
(20% ) ,

(3~4% )
(100% )

(1~2% )
72

73

74

75

76

77

78

79

80

81

82

0 1 2 3

(%
)

(%/TDS)

C-810EB

C-311PH

C-311PH:C-810EB(35:65)

FO4350SSH

C-840TBD

FO4350SSH+C-840TBD

7.2.   : (1)

Q. ………..?

‘2021 “ ”

1)

(%)

A 76.54 76.36 -0.18

B 77.87 77.96 +0.09 .

C 78.09 77.05/
76.75

-1.04/
-1.34 .

2) .

2

78.04

78.40

77.84

77.33
77.26

77.99

77.19
77.32

76.88

76.67
76.70

76.00

76.50

77.00

77.50

78.00

78.50

79.00

0 2 4 6 8 10 12

[%
]

Sample No.[-]

1
76.40
76.60
76.80
77.00
77.20
77.40
77.60
77.80
78.00
78.20
78.40
78.60

1.20 1.22 1.24 1.26

[%/TDS]

: 6 rpm

: 7 rpm

7.2.   : (2)

Q. ?
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TS : 2.5% TS : 
3.0% TS : 3.5% TS : 4.0% TS : 4.5%

0.9 ton/hr 36 (29) 30 (24) 26 (21) 23 (18) 20 (16)

1.0 ton/hr 40 (32) 33 (27) 29 (23) 25 (20) 22 (18)

1.1 ton/hr 44 (35) 37 (29) 31 (25) 28 (22) 24 (20)

1.2 ton/hr 48 (38) 40 (32) 34 (27) 30 (24) 27 (21)

1.3 ton/hr 52 (42) 43 (35) 37 (30) 33 (26) 29 (23)

40 m3/hr
.

, 90%
80% .

1.0~1.2 ton/hr
23~27 m3/hr , 20m3/hr .

, A B TS 0.3% 3 m3/hr
.

- 5 -

7.3.      (1): . . VS….

Q. ? m 150kg .

‘2021 “ ”

Sludge flow
,

10m3/hr
, 9m3/hr

.

Sludge flow 7.0 m3/hr
-. : 0.9 m3/hr
-. : 84.78%

-. : 1.0 m3/hr
-. : 84.16%

Sludge flow 6.0 m3/hr
-. : >0.8 m3/hr
-. : < 82.51%
-. : 0.6 ~ 0.7 m3/hr

Sludge flow 8.4 m3/hr
-. : 1.1 m3/hr
-. : < 85.12%

Sludge flow 

82

83

84

85

86

87

88

1.0 2.0 3.0 4.0 5.0

[%
]

[kg/hr]

6.0 m3/hr

7.0 m3/hr

8.4 m3/hr

7.3.      (2)

Q. ?
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Stabilize
Solids

Minimize
Odors

Volume
Reduction

Waste
To 

Energy

Pathogens
Reduction

Improve
Dewaterability

Sludge
TreatmentAerobic &

Anaerobic
Digestion

8.1.    
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Complex organic matter
(Carbohydrates, protains, fats)

Soluble organic molecules
(Sugars, aminoacids, fatty acids)

Volatile fatty acid

Volatile acid, 
Acetate, alcohols, 

CO2, H2

Acetic acid

H2, CO2

CH4, CO2, H2O

Hydrolysis

Acidogenesis

Acetogenesis

Methanogenesis

Parameter Hydrolysis/ Acidogenesis 
Temperature 25-35°C

pH Value 5.2-6.3 
C:N ratio 10-45

Redox potential +400 to -300 mV
C:N:P:S ratio 500:15:5:3 

Trace elements No special requirements 

Parameter Methanogenesis

Temperature 
Mesophilic: 30-40°C

Thermophilic: 50-60°C
pH Value 6.7-7.5
C:N ratio 20-30

Redox potential Less than -250 mV
C:N:P:S ratio 600:15:5:3

Trace elements Essential: Ni, Co, Mo, Se

(Less than 36 hours)

(80-90 hours)

(5-16 days)

(     ): Regeneration time 
         of microorganisms

Fermentation

H2S
NH3
NH4

+

8.2.      

‘2021 “ ”

Organic waste TS [%] VS in TS [%] Biogas yield (SPB) m3kg-1 of VS]
Municipal organic waste 15-30 80-95 0.5-0.8

Municipal wastewater sludge 3-5 75-85 0,3-0,5
Brewery spent grain 20-26 80-95 0.5-1.1

Yeast 10-18 90-95 0.5-0.7
Fermentation residues 4-8 90-98 0.4-0.7

Fruit slurry (juice production) 4-10 92-98 0.5-0.8
Pig stomach content 12-15 80-84 0.3-0.4

Rumen content (untreated) 12-16 85-88 0.3-0.6
Vegetable wastes 5-20 76-90 0.3-0.4

Fresh greens 12-42 90-97 0.4-0.8
Grass cuttings (from lawns) 20-37 86-93 0.7-0.8

Grass silage 21-40 87-93 0.6-0.8
Corn silage 20-40 94-97 0.6-0.7

Straw from cereals ~86 89-94 0.2-0.5
Cattle manure (liquid) 6-11 68-85 0.1-0.8

Cattle excreta 25-30 75-85 0.6-0.8
Pig manure (liquid) 2-13 77-85 0.3-0.8

Pig excreta 20-25 75-80 0.2-0.5
Chicken excreta 10-29 67-77 0.3-0.8
Sheep excreta 18-25 80-85 0.3-0.4
Horse excreta 25-30 70-80 0.4-0.6

Waste milk ~8 90-92 0.6-0.7
Whey 4-6 80-92 0.5-0.9

8.3.      
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Primary
Sludge

Excess
Sludge

Gravity
Thickener

Gravity
Thickener

Sludge tank

Anaerobic digester

Digested sludge tank

Dehydrator

Boiler

Biogas
tank

Outlet

Waste
food livestock

Problem.4. Struvite 

Problem.1. Energy CostProblem.3.
Ratio of sludge

Problem.2.
Low Total Solids

Problem.3.
Sometimes,
Poor dewaterability

8.4.    (1) : 

‘2021 “ ”

Primary
Sludge

Excess
Sludge

Gravity/ Mechanical
thickener

Sludge
tank

Waste heat 
exchanger

Biogas
Tank

Sludge
tank

Sludge
tank

Digester
#1

Digester
#2

Wastefood
etc

Solubilizing
system

Power Generator

Alternative Carbon Source

Solid
Fuel

Struvite
Control

Pre
treatment

Incinerator

Gravity/ Mechanical
thickener

Dehydrator

Sludge
tank

Dehydrator Cake Sludge Dryer

8.5.  (2) : 
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3.1. (Alkalinity) (VA, Volatile acid) 
3.2. VA/Alkali ,
3.3. VA/Alkali pH
3.4.
3.5.
3.6. (CH4)
3.7. (Scum) (Loading)
3.8.
3.9. pH (Buffering)
3.10.
3.11. (Oil & Fat)
3.12. (Struvite)
3.13.

9.0.     
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(Retention Time)

(H
yd

ro
ly

si
s 

D
ec

om
po

si
tio

n)
9.1.  

– -

– -

‘2021 “ ”

Time[day]5 10 15 20 5025 30

9.2.  

(H
yd

ro
ly

si
s 

D
ec

om
po

si
tio

n)
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Time

Alkalinity

Volatile Acids

mg/L

2000

1000
600
200

Volatile Acid/Alkalinity Ratio

1.6

1.2

0.8

0.4

0.0

Ratio: 0.1

B
: VA/Alk. Ratio

Volatile Acid/Alkalinity Ratio

A B C

0.50.30.1

D

0.8

9.3.    (Alkalinity) (Volatile acid) : VA/Alkali

‘2021 “ ”

20

40

60

80

Time

Alkalinity

Volatile Acids

mg/L

2000

1000
600
200

A B C

Volatile Acid/Alkalinity Ratio 0.5

   C Gas

0.30.1

44% CO2

CH4

CO2

CH4 CO2

D

0.8

9.4.     VA/Alkali Gas
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6.6

6.8

7.0

Time

Alkalinity

Volatile Acids

mg/L

2000

1000
600
200

A B C

Volatile Acid/Alkalinity Ratio 0.50.30.1

D

0.8

pH

9.4.   VA/Alkali pH

D
: pH

‘2021 “ ”

Mixing

Dead
Zone

Digested
Retention

Time

9.4.   

,
Biogas .

1.
: (Bacteria)

2. (Heat Distribution)
: (Gradient)

3.
: Dead zone

.

                       4. (Scum)
: (Saponification)

Foaming 
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Mechanism
of

Anaerobic
Digestion

2C5H7NO2 + 8H2O -> 5CH4 + 3CO2+2NH4
+ + 2HCO3

-

- 40~50%
- Bio gas CH4(63%), CO2(35%), N2, H2, H2S(2%)
- NH4

+ pH T-N
- Poly-P

Products
of

Digestion

1. Biogas
: Methane (CH4), Carbon Dioxide (CO2),

      Oxygen(O2), Hydrogen Sulfide (H2S), Siloxane
2. (Scum) : 
3. : T-N T-P
4. (Sludge): , ,

9.5.   

‘2021 “ ”

Well
Digested
Sludge

1. VS(Volatile solids) 
:

2. (Sludge)
:

.
3. (Odor)

: VOC , Biogas
4. pH .
5. Biogas CH4 H2S

.

H2S gas 
,

COD
.

9.5.   
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Methane
Former

1. (5~16 day)
2.

         : , pH, .
3. 0.5oC ,

(CH4) .
        :

,
(Channeling)

.
4. (Methane formers) pH 6.2

.
-> Biogas ->

– ->

.

9.6.   

‘2021 “ ”

Loading
1. (Hydraulic Loading)

:
2. (Organic Loading)

:
3. (Inorganic Loading)

: Dead zone ,

Scum
1. Biogas
2.
3. (Foaming)

3.
: , , Vent line

.

9.7.   (Scum) (Loading)
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Retention
Time

     1. :

       -.
       -.

       -. ( , , )
-. ( , , )

(Primary, 10~15 ), (25~30 )
(7~10 ) ( 60 )

      2. 
   -. , COD
   -.

9.8.     

.

‘2021 “ ”

Buffering

Maintain
pH

9.9.     pH (Buffering effects)

pH (Buffering)
pH .

Carbon dioxide : (CO2) (CO3
-)

CO2 , Gas
, pH CO2 .
pH CO2 H+

.
pH 4 , CO2 , pH 13 CO2

.
pH 6.5 , 2500

5000 mg/L .
CO2 + H2O ---- HCO3

- + H+

Ammonia :
pH (ammonium ions) H+ .
pH .

NH3 + H2O ---- NH4
+ + OH-
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Toxic     -. :

Low toxic Medium toxic Strong toxic

Na 100~200 3,500~5,500 8,000

K 200~400 2,500~4,500 12,000

Ca 100~200 2,500~4,500 8,000

Mg 75~150 1,000~1,500 3,000

Octane 2 Phenol 2,100

Cyclohexane 150 Chloromethane 50

Benzene 1,200 Chloroform 1

Toluene 580 Methanol 22,000

Xylene 250 Trichloroacetic Acid < 0.001

(Units: mg/l)

9.10.   

‘2021 “ ”

Scum

Mixed

Oil

Sludge

Soil

Saponification reaction: RCOOR' + NaOH -> RCOONa + R'OH

saponification

Oil & Sludge lump

9.11.   (Oil Fat)
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Scale by Struvite & Oil

9.12.     (Struvite)

‘2021 “ ”

Advantage of StruviteFactors of Struvite

Dewaterability

Usage of Struvite

Trouble by Struvite

Solution

1. Indicator of well digestion
    for mixed sludge
2. New treating methods 
    for T-N and T-P.

1. Digestion using mixed sludge
2. Well digestion
   : Increasing of NH3 & PO4
3. Strong mixing 
    by valve, pump, dehydrator

1. Generation by scale
2. Out of order 
   : Dehydrator, pump, etc

1. Control of concentration 
    of main component
2. Recycle system to make a struvite
3. Chemical treatment

: More easily

What is Struvite?
Struvite : NH4MgPO4·6H2O,     Struvite-(K) : KMgPO4·6H2O

1. Fertilizer
2. Fire extinguisher
3. Recovery source of phosphate

9.12.     (Struvite)
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Bacteria     -. / ( )
/

Food
    -.
        :

,
    -. , pH 

Main

    -. : No Oxygen
    -. pH : (6.2~6.5), (6.8~7.5), (7.0~8.2)
    -. VA/Alkali ratio: 0.4 
    -. : .

.

9.13.    (1)

‘2021 “ ”

Salts

Inlet
pH

Conductivity H2S

    -. pH ( )
pH .

    -. buffering pH 3.5
.

Ammonia

9.13.    (2)
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Time

Dewaterability
of single sludge

Particle size 
of sludge

20 30 40 50 60 7010

Dewaterability of 
Mixed sludge
Primary & Excess bio sludge

Effect of accumulation 
of Volatile acid

Low pH, Slow reaction, Foam generation

Digestion
of primary sludge

Digestion
of Excess sludge

Effect of too much 
smaller particle
Slow reaction,

Sticky & 
low compressibility

9.14.    
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 설문조사서 

�m 교육만족도�온라인�조사�및� 환경실천�참여조사� :� http://naver.me/IDBfh1MJ

【2021년도 환경교육사업 설문서】

전문환경교육(20시간 이상) 수료자 광주녹색환경지원센터
본 설문서는 녹색환경지원센터의 사업성과 평가를 위한 통계자료 및 향후 센터사업의 개선에
참고하고자 작성된 것으로 외부에는 공개되지 않음을 알려드립니다.

문 1. ‘21년도에 귀하가 받은 전문교육 과정명은 무엇입니까? 6 5 4 3 2 1
『2021 환경시설안전관리자 역량강화교육(일반시민 대상)』

문 2. 귀하가 받은 위 전문교육 과정의 교육시간은 총 몇 시간이었나요?
총 20 시간

문 3. 귀하가 전문환경교육 과정을 수강한 가장중요한 목적은 무엇입니까?
① 취업을 위한 경력관리를 위해   ② 교육 이수 후 강사로 활동하기 위해

③ 직장에서 요구하는 직무연수 시간을 채우기 위해

④ 전문 환경 지식을 얻기 위해 ⑤ 기타(  )

문 4. 교육 프로그램 구성 및 내용은 만족스러웠습니까?
① 매우만족(5점)   ② 만족   ③ 보통   ④ 불만족   ⑤ 매우 불만족

문 5. 강사의 강의수준은 만족스러웠습니까?
① 매우만족(5점)   ② 만족   ③ 보통   ④ 불만족   ⑤ 매우 불만족

문 6. 교육과정이 귀하의 지식 습득에 얼마나 도움이 되었습니까?
① 매우도움됨(5점)  ② 도움됨  ③ 보통  ④ 도움안됨  ⑤ 매우 도움안됨

문 7. 전문환경교육 수료 후 현재 어떤 활동을 하십니까?
① 관련 직종 구직 중   ② 이직‧신규취업 확정 ③ 강사활동

④ 현 직장에서 관련 업무를 담당   ⑤ 관련 활동을 하고 있지 않음

⑥ 기타(  )

문 8. 향후 센터에서 실시하는 다른 환경 교육과정을 수강하시겠습까?
① 그렇다 ② 아니다 ③ 잘 모름

문 9. 향후 광주녹색환경지원센터 환경교육 운영에 바라는 사항?

2021년 광주녹색환경지원센터 환경전문교육
수료설문�및�대기전력�절략�환경실천�인증』에� 참여해�주세요.
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