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BACKGROUND

In Sri Lanka, since the end of the civil war in 2009, the country has achieved a rapid
economic growth of high annual rate (4.46% and 5.18% from 2014 to 2015) due to an
influx of foreign investments and the construction of many industrial plants and factories in
many places and thus causing pollution of the environment. The Sri Lankan Government
has been trying to curtail the pollution of the environment, including the prevention of
water pollution, in order to improve the standard of life of the people. It has made the
industrial plants and factories duty-bound to appropriately process the wastewater. In the
latter half of 5-year period of the Government National 10-year Development Plan (called
Mahinda Chinthana for 2006 to 2016), the emphasis is on the countermeasures against
environmental pollution — one of the challenges the country is now facing.

There is a concern that the MILCO Digana Factory (manufacturer of dairy products
totally owned by the Ministry of Rural Economic Affairs) has caused the similar
environmental and public health problems by discharging industrial wastewater into
streams or underground without proper treatment. It has been learned from Huens’
preliminary report that the factory was facing serious problems to meet environmental
standards for discharged wastewater and Renewal of Factory’s Environmental Protection
License stipulated by CEA (Central Environmental Authority), has been refused due to
non-compliance.

OUTLINE OF THE PILOT SURVEY FOR DISSEMINATING SME’S
TECHNOLOGIES
(1) Purpose
1) To provide a solution to the MILCO Digana Factory’s wastewater effluent quality
to meet environmental standards through demonstrating full merits of Ozone
Oxidation Method Using Swirling Jet;
2) To enhance developing human resources of water quality control through Huens’
providing training and practical assistance to Sri Lankan industry personnel in
Japan so that the MILCO Digana Factory’s capabilities of operation and
maintenance for wastewater treatment can be improved and maintained; and
3) To develop an implementation plan to disseminate Ozone Oxidation Method Using
Swirling Jet in various fields and to establish its business in the country.

(2) Activities
1) Verification of the wastewater treatment technology
1-1) Data gathering and analysis of wastewater treatment of the effluent from



1-2)
1-3)

1-4)
1-5)

1-6)
1-7)
1-8)
1-9)

MILCO Digana Factory, Kandy for the best design of wastewater treatment
system.

Basic and detailed design of the wastewater treatment system.

Ordering, manufacturing and transportation of the system’s plant and
equipment.

Installation and tune-up of the system at MILCO Digana Factory.

Evaluation and planning of mitigation and monitoring for environmental and
social considerations. In addition, Huens obtained the services of an
environmental expert in Sri Lanka from a Sri Lankan University to advise on
local conditions.

Test run and performance review of the wastewater treatment system.
Monitoring to ensure meeting environmental standards.

Adjustments of the system based on monitoring and performance review.
Confirmation of the comparative superiority of the technologies of
wastewater treatment by Huens through the investigation.

2) Staff Capabilities Enhancement

2-1)

2-2)
2-3)

Formulation of operation & maintenance manual for proper and continuous
use of the plant and equipment.

On-site guidance in accordance with the above manual.

Implementation of operation & maintenance training in Japan for enhancing
the capacity of Ministry of Rural Economic Affairs and other stakeholders
and understanding Japanese environmental guidelines for discharged

wastewater.

3) Wastewater System Enhancement

3-1)

3-2)

3-3)

3-4)

Investigation of wastewater treatment legislation and needs, current status of
sludge treatment and disposal, power supply condition, subsidized programs
etc. in Sri Lanka.

Business promotion meetings with prospective clients, to demonstrate the
advanced technologies by the introduced wastewater treatment system.
Proposition of the wastewater treatment system to potential purchasers to
encourage investment and the dissemination of technology.

Formulation of Business plan based on the above disseminated activities.

4) Environmental and Social Considerations



4-1) Determination of the items to be investigated at the initial visit in accordance
with the Environmental Checklist.
4-2) Data gathering and analysis based on the determined items.

(3) Information of Product/ Technology to be Provided
The technology “Ozone Oxidation Method Using Swirling Jet”(patent
technology) developed by Huens of Japan, with which it is possible to treat wastewater
with highest efficiency and more energy-saving than conventional method, is proposed
to be added to the existing wastewater treatment system. This new additional
technology is able to be connected to the existing system between the Anaerobic Tank
and the Facultative Pond at MILCO Digana Factory.

(4) Counterpart Organization
MILCO (pvt) Ltd. as a counterpart organization
Central Environmental Authority (CEA) as a facilitator/monitoring agency.

(5) Target Area and Beneficiaries
MILCO Factory at Digana and its surrounding area, Factory management and
workers, and the local residents and downstream users influenced by the Factory’s
discharged water.

(6) Duration
October 2015 to February 2017, 1 year and 5 months.



(7) Progress Schedule

Activit Year 2015 Year 2016 Year 2017
Y 10 [ 11| 12 6 7 10 [ 11 [ 12 [ 1 2
Plan l
(D Data Gathering & Analysis
|Actual .
b | L]
(2 Basic & Detailed Design
|Actual . D
(@ Ordering, Manufacuring & Plan I——I
Transportation Actual
Plan
@ Installation & Test Run
Activity 1: (Actual
Design &
Installation Plan
of (® Draft Monitoring Plan
Wastewater Actual
Treatment
[System
Plan
(® Performance Review
|Actual
Plan
(@ Monitoring Evaluation
IActual
Plan
(® System Adjustment
|Actual
Plan .
(@ Final Test for System
Actual [ |
(D Draft Operation & Maintenance Plan
Activity Manual
2:0&M  [@ On-site Guidance Actual
Manual
land Plan
Training (@ Training in Japan
Actual
(D Investigation of Sri Lankan Plan
Legislation etc Actual
" Plan B
2 Public Relations Activities
. (2
Activity Actual .
3:
Business
Promotion Plan
3 Focus on Investment Incentives
Actual
- O
(@ Study on Business Plan
Actual D

e Work in Sri Lanka
3 Work in Japan




[Overseas Work]

2 s Project Period T i I
Name Assignment Company k] sz Year 2015 Year 2016 Yesr 2017 Days | Days | Momth I rorar
b == 10 11 1 2 3 4 5 7 8 9 10 11 12 1 2 (Plan) Jl(ActuaD f| (Pian) [ (Actual)
z [Plan| 2 — 14 0.47
shitara Loader Huens {1days) (days)
10/20-25 071822
Z [Actual| 2 11 0.37
(6days) (5days)
z | Plan 0 0.00
Desien &
Gyakushi Per formance Huens
e 071722
Z |Actual 1 6 0.20
(6days)
Z | Plan 2 — 28 0.93
days) (21days)
Dosign/Instal lati
Nakahata on/Tost Run Huens 10/21-24 2/20 37127 771728 071722
Z |Aotual| 4 — R ou 38 1.27
ays (2day
(adays) Gday) | {dave) ooy (6days)
Z | Plan 3 ———— — — 35 1.17
- sl o & 21days) Gdays) | days)
(Nishigai) [Test Run 1 Husas 3/21-51 5/29-31  [6/1-9
Z |Actual| 2 — — 16 0.53
(Bdaye) (32| (qays: Gdays) | Beve) (da
Z | Plan 1 7 0.23
Installation & days)
PlEts Test Run 2 buess 4/17-28 10/10-22
Z |Actual| 2 — 25 0.83
12days) (13days)
z | Plan| 3 — — — 21 0.70
- Business days) days) (day)
iba Huens
Promotion 1 10/21-25 071722
Z [Actual| 2 — 11 0.37
(5days) (6days)
AlPlan| 6 — —— — | e | — — 63 2.10
Chief Advisor~ - - - - ) a
e days) 28days) Gdays)  |Gdays) | (days) (1days)
Tsujimoto (007 Kumagai 10/21-25 2/20 5127 4/17-28 771728 1071022
Considerations A |rctuat| 5 — — — — 63 2 10
(5days) (1day) (@7days) | (12days) (12days) (6dave) (7dn
A | Plan 2 -— 14 0.47
Business E (days) (7days)
Naito rinees Kumagai 10/21-25 2729 37120 T0/1022
A |actual| 3 — — — 21 .70
(Sdaye Cdayy | @daye) (6days) (7da
(i1days) 5]
A | Plan 1 — 7 0.23
Finance & Kumaga (1days)
fehinose  fxccunting (Hong Kong)
A |Actual| O 0 0.00
A | Plan 1 7 0.23
. Business other (1days)
Halite Promotion 3 Gonsul tant
A |Actual| O 0 0.00
A | Plan 4 17 0.57
(3days) (8days) (3days) (3days)
Upal i Investigation & [Kumagai 3/1-5. 8- 5/4.12- e B
(Local) Analysic (Golembo) 10/13,22-23 12/23 /21 2/12.23  [10,16- 4/1,7,26-27 13, 18, 25,30 [6/7-8, 16,30 147,12 187 |8/8, 11,217 gy 59 |10/8: 8112}y /g o5
A [Actual| 3 17:28°24.31 B 10 0.33
L] " ) EEEES N Ny EEEEE S N FEmEE (s . LRI LI
oy N R T e
AlPlan| 3 9 0.30
Information & Kumaga i (3days) days) Qdays)
Tami (Local) [ynT0rmac M) 10/13.22.23 12/23 721 2712 571531 |41 53031 [6/78.16 1071920
A |Actual| 4 = - - L L] L] 9 0.30
(3days) (1day) (1day) C1day (adays) | Ciday) days) | (v (2days)
B | Plan 0.00
- Business other
Promotion 5 Consultant 10/16-22
B |Actual 1 7 0.23
am)
B [Plan| 3 — 21 0.70
ke Business other (days) (1days) (1days)
ato Promotion 4 Consul tant 10/21-25
B |Actual 1 — 5 0.17
(5days)
¥ Takahashi, Kawano, Maruyama and Oba are not listed on the above as they are only for Domestic Work. Plan Days |Actual Days|Plan MM Actual WM Overseas [p|an 243 8.10
A Toal 117 103 3. 90 3. 43| subtotal [Actual 222 7.40
B Total 21 12 0.70 0. 40| eauiwne “[P1an 138 4.60
C Total 0 0 0.00 0. 00, Actual 115 3.83
Total 138 115 4.60 3.83

9|npayas Buluuey (8)



[Domestic Work]

= = = Project Poriod WorkTng [[Werking Wan Wonth
Name Aosignment Gompany ] =2 Yoar 7615 Vear 5076 Yoar 7617 vave | Dave Totan
= == 10 iN] 12 1 z 3 2 5 3 7 5 ) 10 N iz 1 2z @ram Jlcheruany hetual)
z | Pian — e — — — — — — — — — — — | — 57
(0. 2daye)| (2days) | czdays) | c2days) | csdays) | cadays) | czdaye> 2days) | czdaye) | czdays) | cadaye) | cadays) | cadays)
shitara Loader Huens 1129101 1514 28 |1/25 ai1s a/1. 11 e 25 |5/613 a6 20 N A 11/2.7 12/5. 13,
i 14,25 30 247 28 19)26
2 [actuat 38 1.90
oy = . . TR . TR B = . . . e e
Cadaye) | c2days) | cday) Gday) adaye) | c2daye) | (3daye) | c2days) | c2dave) | c2days) | c2dave adaye) | cadays)
z | pian | e 20 1.00
Godays) Godays)
Takahashi  [Desisn Huene 10/8.5. 18- 111/2.a- /12, 14—
17,19:2017.9%1a 16 18. 28-20 8/24
2 [actuat 26-31 - 35 1.75
n - — T— -
Ciadays) | Cizdaye) sdays) Ciday>
z [ pian — 20 1.00
Godays)
Dos ien &
Kawano Porformance Huens 11/2.4.5 a/1a-18]
8/22
Roviow 1 7.9 o o
2 [actuat 1 2872 33 1.65
- o — — -
Ciadays) | ciidaye) (7days) Ciday>
z [ pian | — o 20 1.00
10days 10days
Dosian & ogays) —(1odave)
Gyakushi Porformance Huens 35 8350 11/2. 4 3/14-
Roviow 2 1517102015765, 18. 28-20 8/
2 [actuat 31 34 1.70
- o n— -
Ciadays) | Ciidaye) (rdays) 2days)
z [ pian e — 24 1.20
G2days) (0. 2days
aKkahata Docian/Instaliati [L 10/3.5, 13—
Nakanat oA e " 15 1072026114214 716 a/28-31
z [nctuat =3 g . 25 1.25
.- -
G3days) (Bdays) cadays>
z [ pian — — a 0.20
Ka Installation & . 2days) 2days)
(Nishigai) [Test Run 1 5/26
z |actuat 1 0.05
Giday)
z | pian — — a 0.20
Installation & 2days) (2days)
PG n 2 ] 2716 5/22-26
z [nctuat - -— 6 0.30
Ciday) sdays)
z [ pran — — — — — — 19 0.95
- rooases b (2days) (2days) (7daye) | zdaye) 2days) | zdaye) | zdaye)
oo Promotion 1 uens 10/6-7 T2/14.28 |1/18 2715 5/1.11.25 [a/4.5 5/13.30 [6/6.20  [7/11.25 |s/22-26 [9/14.26 11/2.28  [12/5.26
Z |Actual ] L] L] L] [ | ] - L ] [ [ L] — [ [} [ [} [ L] 28 1.40
(2days) (2daye) | ciday) Gday) 3daye) | zdave) | czdaye) | c2dave) | czdaye) sdaye) | zdave) 2daye) | zdaye)
N [— — — — — — — — — — a4 2. 20
Cadays) (5daye) | (sdaye) | (sdave 2daye) 2daye) | czdays) (7daye) | csdaye) | (7daye)
chiof Advisor ~ o Py
T Environmental & i 10/6.7.11. 1 11/6.9. 18 |12/3:9- 11 |1 /7. 12,14 241,811 4/1.2.4.6 (577,8,91|6/1.3.4. 1151 6.8.1 [8/11.12.2 |3/4,© 111,510 12
sujimoto z umaga i e 16,1921 aliB.21.2 (1,12, 1501 1120192 5 13,76 20
ocia 2. 15717, 29|20, 20 26. 20 Yoz 2 403 2’2 RENT
Bticorasicss R - 21, 28 2.25.26  |6.20. 28 s i26 aa 2 20
Ex ma (=m mas LTIy TN [ mmma e | m e (R TUE TN
adays) Codays) | (Bdays) | (sdays) | (7daye) (6days) | (34a¥) | (9qaye) | saaye) | crodays) | Taave) (sdaye) | 7daye)
Al Pian — — — — — — — 18 0.90
L cadays) 2daye) | czdaye) | c2daye) 2daye) | c2days) | czdave) | czdaye)
| Promotion 2 el 0076-7-2%:3141,17.20 |12/3.28 [1/20.26 |2/1 4/19 5/18 8/22-26 |9/14
A |rctuat . .n |a . A, . . . 18 0.90
Cadays) (2daye) |c2days) | czdaye) | (iday) G1day) C1day) 5days) | ciday)
A |Pian e — 6 0.30
Bus in her cadays) 2days)
fale Promotion 3 Coneultant
A [rctuat o 0. 00
A | Pran — — — — — — — 86 4.30
(7days) (5daye) | (sdaye) | csdave 20days) 5daye) | (sdaye) | czdaye) | csdaye) | c5days) |c2days) | csdaye) | ciodaye) |csdaye
ali nvestigation umaga i 2 37707 —
e pesticeeien O |kameee) 10/20 21.24]11/5.12.1 [12/3. 10,1 |1/6. 20. 25 [2(2:8,19, 11 [2718 18 10 (472,47 [s,7.14.17 [6/3. 6. 10. |7/6. 1114 |8/2. 10. 15 [0/2. 12. 10 [10/4. 7. 10 [11/7. 17,2 |12/2. 6. 14
21.22.25. 2 6 5 328 14,19 20,25
» lnotuat 26. 20 s 7.20 27,20 [5650 21722623 1926 21 20. 2 N 2 86 4 30
STIEE Baa a|r wrm| s mmsEem e - CELEICT L] amal am LT AN T NT L] amm
(5days) (3daye) |cadays) |csdave) | citdays) |cizdaye) |(7daye) | c5dave) | cSdaye) | sdave) | cadays) | cbdaye) | cSdave) | csdays) | sdaye)
N — — — — e 76 3 80
(7days) (5daye) | (sdays) | (5dave) | csdays) | 5dave) | cSdaye) | sdaye) | czdaye) | csdaye) | csdaye) | c2days) | c5daye) | ciodaye) | csdaye
Information & Kumaga i 11/9.13.1 2/2.5. 8-
Tami (Local) 10/2,14. 16 12710, 11, [1/8. 10,14 4 s 8/2.5.9.1 [9/6,9.16. [10/7.13.1 [11/8,18.2 |12/5.9
Analysis (Co l ombo) 5072, 18,1 85|7- 180 200 2 12710 14 |18 10 1015016, [3/14.21  |a/11 5/2.3.26 |6/9 7/7 HEH 975,2 AN 135008
A |actuat 4 19 65 3.25
sasmas | am -aaa e - - = - - - - - mus = | semms | smmws | smmam| samam
(7days) (6days) | (sdays (5days) | codays) 2days Crday> (adays) | ciday) Ciday) (sdays) | (sdays) | (5days) | (sdays) | (5daye)
B [ Pian — — — — 8 0. 40
other (2days) (2days) | 2days) | 2daye)
Maruyama Local Alliance 1 [3ther aoaYs 5/22°25
B [actual — — a 0.20
(2days) <2days)
c | Pian | — — — — 8 0. 40
other (2days) 2daye) | czdaye) | czdaye)
oba Local Alliance 2 [9ther = (2dave
¢ [rctuat — — a 0.20
(2daye) 2days)
8 [ Pian | — a 0.20
b Bus in othor 2days) 2days)
o Promotion 4 Gonsultant [10/6-7
B [actual — 2 o.10
(2daye)
Tohinose is not Iisted on the above as he is only for Overseas Work FTan bave [Aotust bave[Fian wn [Actuai i | Sopecric [Plan 18 20 00
A Toal 230 213 11.50 10. 65| suntoiar [Actual 423 2115
~ ~ ; " o P B Total 12 3 0.60 0. 30| cornie [Plan 250 750
otes ctua| e— an e— Ut —of—Pocke t E—
* * * t C Total B a 0. 40 0. 20| """ [Actual 223 1115
Total 250 223 12.50 i1 15]
Sgerzens & [Pian 61 25 00
Total - [Actual 645 28 55
Gonuteants [Plan 388 710
ot [actual 338 1498




(9) Implementation System

Ministry of Mahaweli

Sri Lankan Government Development &
Environment

Ministry of Rural
Economic Affairs

Jurisdiction Jurisdiction
JICA
(Japan) Coordination
’ om - el ] e ey i i i i ~
[ [ steering Commiittee]
| Advice and Problem ‘!ICA
| Solution (Sri !_anka
Office)
I Contract
I Coordination
|
(Y N ([ a
|
\ MILCO HUENS CEA
\
\———————————————’——————————- ____'/
Digana Factor Kumagai Gumi and Colombo and
£ Y \ Project Team J \ Kandy Offices )

Arrangement foi Operation & —

: -
New System Maintenance Design & ”’

| Test Run & Installation - - -
System Adjustment - - -
Wastewater -
Treatment ” Monitoring
| =

-

\ 1/

3. ACHIEVEMENT OF THE SURVEY
(1) Outputs and Outcomes of the Survey
1) Introduction

The wastewater treatment facility at Milco Factory Digana was upgraded by
modifying its existed system replacing the anaerobic pond unit with an ozone
oxidation unit coupled with a balancing tank and an activated sludge treatment
stage to enhance the overall performance of the system.

After completing the construction works during February and March 2016, the
new upgraded system started its operations in April 2016 with the introduction of
wastewater into the balancing tank, ozonation unit and the activated sludge system.

- e - e e = -



Additions to the modified system included a new screen, a new grease trap, a new

ozonation unit with a new balancing tank, and a new activated sludge system

(Figure 1). The system is operated in such a way that only a part of incoming

wastewater is treated with the ozonation unit and activated sludge system, and the

rest is allowed to overflow from the balancing tank into the facultative pond and

then to the aerobic pond for further treatment.

The test-run and monitoring of the system for the inflow and the treatment

efficiency was started in April 2016 and is continued until November 2016.

Balancing Aeration
92| 6 92
Factory |—> 1r_(re:se —>{ Tank Tank
P (208 m) (208 m)
33-45
N A
72 |42—47 8-15
25-30
¥ \
25-30
72
Ozone Tank [—> I'=Ic.>w Settlement —>
Divider Tank
Effluent 1
62-67
Flow m3/d
. . 62-67

|:| New Units 5 Facultative | _| Aerobic 5| Wetland S

Pond Pond Effluent 2
|:| Modified Units

Figure 1: Schematic Diagram and Operational Data of the Modified Wastewater System

2) Basic Operational Data
2-1) Flow Rates
The monitoring from May 2016 with two new magnetic flow meters

installed shows average wastewater generation at the factory around 60 to 97
m3/d (Average 77) with the high and low being 147 m3/d and 28 m3/d
respectively. This rate was 80% more than the designed values and nearly

double the 49 m3/d flow rate observed in January 2016. This increase in

inflow is believed to come from the newly installed UHT plant at the factory.

The average flow records since 1 May 2016 to 5 November 2016 are shown
in Table 1.




Table 1: Average Flow Data in cubic meters a day

Period Out Egn Tank Out Set Tank Total Out
Flow Estimation in January 2016 25to0 60
1 May to 7 May 55 17 72
8 May to 14 May 63 29 92
15 May to 21 May 52 21 73
22 May to 28 May 45 24 69
29 May to 2 June 75 9 84
7 June to 11 June 89 8 97
12 June to 18 June 77 10 87
19 June to 25 June 80 13 93
26 June to 2 July 82 13 95
3 July to 9 July 80 16 96
10 July to 16 July 79 15 94
17 July to 23 July 46 30 76
24 July to 25 July 38 22 60
27 July to 30 July 62 17 79
31 July to 6 August 54 19 73
7 August to 13 August 51 30 81
14 August to 20 August 62 10 72
21 August to 27 August 68 11 79
28 August to 3 September 65 15 80
4 September to 10 September 57 21 78
11 September to 17 September 41 32 73
18 September to 24 September 43 34 77
25 September to 1 October 50 25 75
2 October to 8 October 75 8 83
9 October to 15 October 50 16 66
16 October to 22 October 58 20 78
23 October to 29 October 46 29 75
30 October to 5 November 34 34 68

Though the initial wastewater flow expected was around 50 m3/d, to
accommodate the increased wastewater flow due to the addition of an UHT
plant, the system was modified to be operated at around 92 m3/d. With the
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input to the Ozonation unit of around 72 m3/d, the wastewater volume
processed through the activated sludge system was around 25 to 30 m3/d as
shown in Figure 1.

The data shows that the activated sludge system operated at around 34
m3/d in the last week of October 2016.

2-2) Wastewater Quality and Operational Records
The 5-day BOD (Biochemical Oxidation Demand), COD (Chemical
Oxidation Demand), TSS (Total Suspended Solids) variations during the
period (since 2 September 2013 until 8 November 2016) are shown in Tables
2, 3 and 4 respectively. All these data tables (after test-run starts) are
prepared based on the tests carried out at the CEA Kandy Laboratory.

Table 2: BOD variation in mg/I

Date Eqgn Aeration Ozone Final
2 September 2013 225
12 August2014 65
5June2015 627
7 April2016 1,080 761 576 318
After Test-run Starts
27 April 1,656 213 27
5 May 2,569 243 20
12 May 1,398 912 328
18 May 3,040 881 506
25 May 1,687 255 231
8 June 17
16 June 2,097 3
23 June 1,884 1,915 19
30 June 2,553 6
7 July 1,763 2,097 9
13 July 1,520 11
21 July 1,946 1,763 16
4 August 2,584 2,766 140
11 August 1,505 1,824 76
15 August 720 255
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23 August 12
31 August 2,006 1,946 6
6 September 21
15 September 13
23 September 444
30 September 426
7 October 78
8 November 10

CEA Guideline 30
Table 3: COD variation in mg/I

Date Inlet Eqgn Aeration | Ozone Final | Facultative

2 September 2013 1,800
12 August 2014 468
5 June 2015 943
7 April 2016 9,740 10,270 7,240 4,480
After Test-run Starts
27 April 6,785 4,107 2,499 3,928 286
5 May 6,546 3,637 2,182 4,000 127
12 May 8,848 1,770 1,062 3,362 619
18 May 1.391 4,174 3,826 2,783 678
25 May 6,261 3,826 1,044 3,476 1,044
31 May 1,695 3,390 3,729 2,712
8 June 3,362 98 1,960
16 June 4,000 3,000 60 2,800
23 June 4,400 4,000 140 2,600
30 June 4,200 3,600 60 2,800
7 July 3,960 3,960 99 2,376
13 July 3,018 3,018 94
21 July 5,926 6,482 56 3,519
4 August 4,074 2,760 3,704 296 2,778
11 August 3,689 3,495 971 1,670
15 August 3,495 2,718 e 1,553
23 August 5,965 1,930 88
31 August 3,600 3,400 120 2,200
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6 September 4,000 3,200 80 2,000
15 September 4,800 58 2,496
23 September 4,224 4,416 2,304 2,112
30 September 4,992 1,152 2,304
7 October 5,000 192 2,692
8 November 31

CEA Guideline 250
Table 4: TSS variation in mg/I

Date Eqgn Aeration Final Facultative

2 September2013 119
12 August2014 164
5 June 2015
7 April2016
After Test-run Starts
27 April 1,245 1,164 25
5 May 1,200 1,490 25
12 May 600 2,260 62
18 May 600 1,270 250
25 May 808 430 220
8 June
16 June 580 1,800 1 660
23 June 1,344 30 58
30 June 1,430 12
7 July 1,350 27 2,376
13 July 850 29
21 July 1,885 26
4 August 71
11 August 1,100 440
15 August 3,400 210 150
23 August 2,410 5
31 August 2,150 23
6 September 1,920 2
15 September 2,700 8
23 September 2,800 1,000
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30 September 3,304 180
3,900 96

8 November 2,800
CEA Guideline 50

Initially the system was operated to run the equalization tank and the
ozonation unit until the aerobic reactor was acclimatized to achieve desired
MLSS levels. Once the MLSS level had been at acceptable range, the
wastewater was gradually introduced to the aerobic reactor to reach around
15 m3/d flow by the end of April 2016. However, a shock loading event in
and around 6 May (according to flow data inflow increased from 15 m3/d to
36 m3/d) disturbed the aerobic reactor operations leading to a sludge bulking
event prompting to reduce the inflow to around 25 m3/d by 13 May 2016.
This change reduced the sludge bulking but the reactor did not recover its
MLSS concentration (reducing from 2260 mg/l on 12 May to 430 mg/l on 25
May) to desired levels. Then the inflow to the reactor was stopped on 1 June
2016 to allow the MLSS in the reactor to recover. Once the reactor MLSS
showed some improvement again, wastewater was introduced to the reactor
at around 10 to 12 m3/d. Though those adjustments were needed three times
during test running, the system gradually increased feed rate to the activated
sludge reactor and is now running at the condition of 30-35 m3/d.

During the test-run period from April to October 2016, the system was
operated at various flow combinations to optimize the use of treatment units
especially the activated sludge component. Though the activated sludge
system was originally designed for a flow rate of 25 m3/d, flow through the
activated system was varied from 20 m3/d to 45 m3/d. Increasing flow rate
beyond 30 m3/d into the activated sludge system, though it did not alter the
good settling characteristics of sludge, unstable conditions at the
sedimentation unit prevented from doing so. Therefore the final operational
sequence proposed is set at 30-35 m3/d.

In the meantime the MILCO staff is now becoming conversant with the
operation of the plant with the varying conditions. They are capable of
handling problematic situations with the experience gained over the last few
months. This is very encouraging as there was very little interest MILCO had
in respect of wastewater treatment prior to this project.

Reactor MLSS in the activated system was monitored throughout the
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test-run period to assess the performance of the unit. The MLSS in the
activated sludge reactor was stable on most of the time but became low in
few instances after unstable conditions observed at the sedimentation tank
washing out sludge.

The system as shown in Figure 1 has two effluent streams; one stream
running through the activated sludge system and the other stream running
through the stabilization pond units. The treated water quality from the
activated sludge system (Effluent 1) showed excellent COD, BOD and TSS
removal. The effluent COD, BOD and TSS from the activated sludge system
during stable conditions were in the ranges of 31 to 99 mg/l, 6 to 21 mg/l and
2 to 29 mg/l respectively well within the CEA Guidelines.

The average Removal Ratios of BOD and COD are 92.5% and 90.3%
respectively from 25 April 2016 to 31 August 2016, and the ability of the
ozonation unit proved to be satisfactory.

2-3) System Status and Summary

The present running mode can be described as 28-35 m3/d treated with the
ozonation and aerobic stage, and the rest (around 30 to 40 m3/d) partially
treated with the ozonation unit is released into the facultative pond system.
This mode of operation achieved the desired treatment levels, and the overall
COD at the end of the combined system met the CEA Guideline.

Further the aerator capacity was improved at the aerobic pond with the
addition of a unit and the wetland unit was completely re-done in October
2016 to improve the overall treated water quality at Effluent 2.

With the modifications to the stabilization pond system the COD and TSS
from of Effluent 2 were improved to 203 mg/l and 80 mg/l respectively by 8
November 2016. This latest effluent levels gives an overall combined COD
and TSS of around 150 mg/l and TSS around 50 mg/l to meet the CEA
Guidelines.

With the wetland unit still to fully mature and the aeration capacity in the
aerobic pond to improve further in the near future the Effluent 2 is expected
to improve further to give a much better combined final effluent. It is noted
here that even the activated reactor can accommodate much higher inflow.

(2) Self-reliant and Continual Activities to be Conducted by Counterpart Organization
This system is expected to improve further with the following recommendations.
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1)

2)
3)

4)

5)

6)

To further optimize the activated sludge unit to increase flow through it to reach a
value of around 40 to 45 m3/d. This may warrant improvements to the existing
sedimentation unit and to regularize the waste sludge withdrawals.

To maintain the aerations at the aerobic pond at required levels.

To protect the wetland unit against damage. This protection is essential for the full
maturation of the wetland unit.

To monitor regularly the effluents, reactor MLSS, sludge characteristics and
performance of the ozonation unit and correct if any deficiency is observed in
accordance with Operation & Maintenance Manual.

To monitor and add if required waste removal enhancing agent such as QUICK 2
to maintain the effluent quality.

To agree on a operation and maintenance plan with consultants to maintain the
treatment plant.

4. FUTURE PROSPECTS

(1) Impact and Effect on the Concerned Development Issues through Business

)

Development of the Product/ Technology in the Surveyed Country

It is demonstrated that Huens’ technology provides competitive advantages over

conventional plants in many ways.

1)

2)

3)

4)

5)

Land requirement is much less, hence it can be set-up in a small area where the
land is limited.

Technology is not labor intensive but highly efficient and thus is economical and
attractive with lower operational and maintenance costs.

The system is not only suitable for new installations but also can easily be used to
enhance the treatment efficiency of existing units with minimal space and effort.
This system not only controls BOD and COD levels efficiently but also eliminates
the odor and reduces sludge generations making it attractive for many industries
including the hotel sector.

Overall it is a smaller environmental footprint

With the above advantages, the business opportunity exists mainly in two areas; one is

replacement for old and mal-functioning existing wastewater treatment plants, and the

other is for new factories and government sector.

Lessons Learned and Recommendation through the Survey

1)

It is very important to gather accurate information, make analysis and monitor the
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performance to maximize the benefits from the new system.

2) Continuous efforts of daily check & cleaning and regular maintenance are highly

recommended.

3) A team of capable operators is required to run the system in the proper and

continuous use.

ATTACHMENT: OUTLINE OF THE SURVEY

Verification Survey with the Private Sector for Disseminating Japanese technologies
for Wastewater Treatment by Ozone Oxidation Method with Swirling Jet

Concerned Development Issues
in Sri Lanka

f> Significant environmental \
pollution from rapid population
growth and economic
development
» HugePotential for Wastewater
Treatment Dueto Lack Proper
\ Wastewater Treatment Systems /

Implemented Activities in the
Survey

K Wiastewater treatment by Ozorh

Oxidation Method Using
Swirling Jet connected to
existing wastewater system to
improve wastewater effluent
quality to meet environmental
standards

» Formulate an operation &
maintenance manual for proper

and continuous use ofthe plant
K and equipment /

Huens Co., Itd., Hokkaido, Japan

Impact on the Concerned
Development Issues in Sri Lanka

Proposed

Products/Technologies

Survey Overview
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To meet environment standards

To enhance developing human
resources of water quality control
To contributeto createan
environmental protection system in
both urbanand rural areas

Outputs and Outcomes of the Survey

» Toenhancetheawareness and \

knowledge among the SriLankan
environmentalists and other
professionals on the use of advanced
technology (Ozone Oxidation Method
Using Swirling Jet)

To disseminate Ozone Oxidation
Method Using Swirling Jet in various
fields and to establish its businessin

the country /
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