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SUMMARY

1. Subject : Renewal of design manual for water quality improvement

project including new technology (Final)

2. Research Period : March, 2017 ~December, 2017

3. Background and Purpose of Study

©)

In order to provide environment—friendly agricultural water supply base,
plans were established and implemented for the improvement of water

quality in agricultural areas started in 1998.

The inclusion of agricultural water quality improvement test began in
1996 due to the results of research and planning during the survey and
design. Based on the results of this study, the "Guidelines for the
design and management of wetlands for the improvement of agricultural

water quality” was published in 2004.

Survey pilot projects were conducted until 2006 and the data collected
were used for the derivation of water quality improvement manual
project which began in 2006. In 2009, the "Survey and design manual
for water quality improvement project for agricultural reservoir” was
revised and improved. This design manual has been continuously used

as a water quality improvement manual until now.

The “Water Quality Improvement Survey and Design Manual” which
have been prepared in the previous studies, recommended the use of
natural purification facilities such as sedimentation ponds and
constructed wetlands for water quality improvement. This study was
conducted to mmprove the design and performance of sedimentation
ponds and constructed wetlands in water treatment by considering new

design parameters.
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4, Objectives and Contents of Research
4.1 Research objectives

O This project was conducted to revise water quality improvement project

design manual to consider recent advanced techniques

O This project also reassessed design factors for agricultural water quality

Improvement
4.2 Contents
O Revision of existing water quality improvement design manual

O Selection of appropriate technology for improving water quality of agricultural
water reflecting recent advanced techniques technology and construction
method

O Establishment of the recent advanced techniques and revised design

manual

5. Results and Conclusions

5.1 Reestablishment of existing water quality improvement design

manual

O Since 2002, 23 water quality improvement facilities have been installed
as part of the pilot project in the "Muan Water Reclamation Reservoir
Water Quality Improvement Project” in Jeollanamdo Province. 12 out of
the 23 water quality improvement facilities were selected in
consideration of reservoir characteristics, reservoir distribution,
representative of the installed processes, accessibility and operation

period.

O According to the result of on-site survey, most of the facilities were
properly designed, constructed and operated, except for some facilities. It
was apparent that civil engineering and hydraulic design elements were
lacking considering the design of constructed wetlands. This was due to

lack of insight into the physical feasibility of the existing design

— XXIiV —



manual, ambiguity or false assumptions of design provisions, and lack of

specificity in some design factors.

O Common problems in all facilities were related to the stable inflow of
river water, and ensuring adequate inflow water determines the
operation and efficiency of the constructed wetland. Therefore, selection
and designing method of intake facilities has been newly added to
ensure stable inflow. In accordance with the watershed, relevant
provisions were introduced to ensure correct design of water intake
specially for region where the there was low base flow rate or gravity
flow can not be accepted. This ensured that there will be an efficient
connection between wetlands and reservoirs or wetlands and

sedimentation zones can be complemented.

O Constructed wetlands also need to be evaluated using the data collection
and design through post-monitoring and reflect them in the next project,
ensuring the efficient development of wetland technology. Therefore, a
new design manual has been introduced with proper flow and water

quality monitoring.

O The problem of water quality management for agricultural reservoirs
was that the causes of pollution and pollutants have different
"site—specific” characteristics in each project area. For this reason, civil
engineering and repair design elements of the design manual at a level
that does not interfere with or undermine the creativity of wetland
designers were included. It also summarized factors that may lead to
poor design and construction, and the necessary matters that were
caused by the construction. This design manual included both good and
bad design elements collected through the field survey which were

summarized through photographs and book references.
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5.2

Application of recent advanced techniques for agricultural
water quality improvement

O Agricultural reservoirs suffered from too much pollution from watersheds

5.3

congesting waterways and long-term pollutant deposition led to too
much accumulated sediments and pollutants which eventually led to
unusual occurrence of algae that hinders sound functioning of the
reservoir ecosystem. Due to the depletion of oxygen in deep water,
death of benthic organisms and leaching of toxic substances, there were
damages to fish, shellfish and other -creatures, damages to fish

aquaculture and water quality and aqua—ecosystem problems arises.

In this study, 20 recent advanced technologies, patents, commercialized
technologies, and general - purpose technologies were surveyed
considering water quality improvement in agricultural reservoirs.
Technical features, performance and efficiency, design and construction

plans of these recent advanced techniques were studied.

Establishment of water quality improvement design manual
reflecting recent advanced techniques

Through the technical review of the 20 recent advanced techniques, the
multi-layered floating wetland technology, aerated string contacted oxidation
(ASCO) and multistage pressurized flotation technology were selected for
the water reservoir environment and were reflected in the design manual

so that its applicability in the project sites may be assessed.

Slope protection and stabilization technique was included in the revised
design manual which was not covered in the existing design manual.
Slope protection and stabilization technique together with sedimentation
tanks, wetlands and embankment were used for the improvement water
quality and public park development. Principles of slope protection and
stabilization technique design, construction and use for water reclamation
was also included in the design manual for project managers, planners

and designers.
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6. Benefits and use of this manual

6.1

©)

Benefits of this manual

The reestablishment of water quality design manual and reflection of the
recent advanced techniques will lead to improved agricultural water

quality.

Due to the revision made utilizing the basic plan and implementation
design stage of the project for agricultural water quality improvement,

the benefits of this project were also improved.

Use of this manual

This manual may be utilized for the agricultural water quality

improvement project

This manual will be distributed and published reflecting the recent

advanced techniques.
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(B 3.32) SNANY| BIZA R HIS

Mz | FEAMRF X% X (m’) Hi & A2 (m?) HI & (%)

13 &% 27,910 106 0.38
ot LEXF

235 X 10,937 106 0.97
S XK R oIZSX| 23,800 1,180 4.96

13 &% 43,306 2,145 4.95
I SUAXF

235 X 30,809 1,605 5.21

15 &% 11,410 199 1.74
I SpHIX|T 25 5% 15,213 953 6.26

35 &% 11,447 560 4.89

15 &% 30,720 645 2.10
ol WHXF

235 &% 5,932 185 3.12

13 &% 12,599 305 2.42
oY ¥&XT

235 X 9,428 150 1.59

13 &% 19,643 1,100 5.60
otd SYXF

235 X 7,644 473 6.19

188 & - - -

MAF MOER| R 135 &% 30,423 1,623 5.33

25 X 28,192 913 3.24

13 &% 32,957 720 2.18
=M SEXR 23 &% 13,285 720 5.42

35 &% 6,801 - -

15 &% 8,780 540 6.15
OfAb & K|

235 &% 43,677 2,173 4.98

15 &% 19,687 1,970 10.01
OfAt x|+

235 X 5,102 350 6.86

- - 19,552.3 850.9 4.35
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Dy (mm) | °7F (m/day) (m/day)
=2 22 (coarse sand) 2 28-32 100 - 1,000 01-10
Xt 22 (gravelly sand) 8 30-35 500 - 5,000 05 -50
THXtZ (fine gravel) 16 35-38 1,000 - 10,000 1-10
=7 2t i
2t Xk (medium 32 36-40 10,000 - 50,000 | 10 - 50
gravel)
2 XtZ&(coarse rock) 128 38-45 50,000 - 25,000 50 - 250
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FN7|ES ISt SETHMAIR] A iR IHAN H(ZIE)
dN/dt = rN(K-N)/K
o N: /MAl++ A&, t: A, r: A 7, K: A+ 2=
o 9 ARFE AL A48T AS Chl-as® AR} AFA &2
e A4 W FA rRE R 473 2

(B 4.7) Chl-a 5= N NN F0| ME MHYS HIYIN 72

xR 8%

Chl-a s& Mqztaf

1000HE 750tE 50QHE
200 — 35 mg/m’ 3008 280 200
150 — 35 mg/m 260 180E 140
100 — 35 mg/m 140 100E 708
70 — 35 mg/m’ 80E 60E 40

(2) 2AH AXt

AAE FFAE F MFE TR 0m(FEILAE NIFE )
F)o] A sy,
(B 4.8) MNYYS HIYINY MHRLX N MHAN
T = 448 A A A 2 %t
- la=mm 1AI/IX 350w, 11m, 200 &/min - 74ED)
o~ - 22|9k 1Al/1= : 500 pum STS A 2t 1.0 mWx1.0 mLx0.7 mH
Colx |0 BFY IR SEI Sob HEME0| BY | (05w, K24Y 05 m)
= O] HESHX| %S Mt As SHIAE HIY | - §FAIZE : 10 min O] 4
X2 L 0| - 9Q92F 3697 I/min
- TAED
AE - wWHHEIT 1A/1IE 2 200 w, 9 m, 150 £/min 2.5 mWx45 mLx0.7 mH
SYAE | - ANE JtE Yo 27 s Rob A (6.75m", F24 0.6m)
HY QF = HUZ0o| Hjo| ALK RASA| 7t - M FAlZt 25 day
- 9oledr - 187 {/min
- H2QF 1Al/IX : 60 Umin, ™M E0| M
Zof| Zast MAE MHME HIYZOY F | - FHET)
o157 {|5t0] AX| [3.0 MWx1.2 mH+(3 mW
HHEME | - AMI|EKX 44/1%x 0 DAAESH SEHQI x0.7 mH)/2] x 5.4 mL
HY QF = MAMEN =X wEtE FEHoE HX| (20.65m, 24 1.6 m)
- BEEQE SAI/IE ;O H{QER AFEO| 2 mW x | - ®HEA[ZF: 40 day
1 mL2 HZE SEds dX|OHY dEHE | - FYFE : 3.59 ¢/min
S 05 mW x 04 mL 24| 2 M%)
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1) 23 A FXH2E fst FH 24 22

(B 4.9) 24324 YL N 20NN

4=
2 H
T = 20m |2
goloat 3.47 ¥Ymin
HEZA|ZF 10 min O| A
o 0.035 m 0|4t
T 4 10 mW x 1.0 mL x 0.5 mH
QeEHI 25A x 4.2 {/min x 0.29 kw x 7 MH
. S0l Hijak 32A
- ESHIYX o|&D 32 A
- AI‘=' oF A_T'_
o Al A2 xﬁ0| 3k 32 A
- %“Alﬁ’* a2 15 A
-. DRAIN 2 OverFlow 50 A
- =28 25 um(EHE 80 pm)
(B 4.10) ASEHIE HIYT HHQAL N 20NN
M = A
T E - 721|0m 4
Soloar 3.47 Y/min
HZA|ZH 2.5 day
mogzt 6.25 m O] At T AFH 50%
T 4 3.0 mW x 45 mL x 0.7 mH
Al 28 6.75 m’
s A A - FE HiE 32A
T - 5 WHt7](0.2%w +=FEHIT AE)
(B 4.11) SSSFIE HIYD AHQL A 20NN
M _7.(_ ?_-]
S 2 A2 8 0
Soloar 3.47 Y/min
HFAIZt 4.0 day
Logar 200 m O|At U2 50%
T 4 30 mW x 824 mL x 1.5 mH i AEY
INIE=XT 205 m
- THA| SE3 65A
appay | - HIPAE R 65A
= - AtAZZ8 BLOWER
-. CERAMIC At7|2 37§
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