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This project is being leveraged by two additional grants that I have received, specifically for 
work in Indonesia and Cambodia related to modeling of common water bodies. The Cambodia 
project is funded by U.S. AID via the Aquafish Innovation Lab at Oregon State University and 
the Indonesia project is funded by the Dept. of State Global Innovation Initiative (GII) via the 
Institute for International Education. Both have very similar goals to the USB project – that is, 
train people in-country to do modeling of common water bodies and help them do it.  Both of 
those grants have limitations, however; the US AID grant pays for travel, but not my salary, 
while the GII grant pays for my salary, but very little for travel.  I am therefore leveraging the 
USB grant funds to support my activities on the three grants. 
 
I spent two weeks in May, 2014, in Cambodia training staff at the Inland Fisheries Research and 
Development Institute (IFReDI) in modeling of common water bodies. I also visited a reservoir 
that will be the first modeling project for IFReDI.  At the end of that trip, I was supposed to 
attend and give a talk in Bangkok at an ASEAN workshop on management of aquaculture 
sectors and transboundary diseases, specifically for the USB project.  Unfortunately, because of 
the military coup in Thailand, that meeting was postponed.  I was not able to attend when it was 
rescheduled. 
 
Since we found out in March, 2014, that the GII grant would be funded, I worked to organize 
the four universities that are involved, including two in Indonesia.  A main goal of this grant is 
to train Indonesian students in modeling of common water bodies and to model aquaculture 
carrying capacity in three Indonesian water bodies under various scenarios.  When I wrote the 
proposal, I specifically included two scenarios that would be useful for USB and USSEC: 
modeling for the use of floating feeds (like the ASA diet) vs sinking feeds (which is what is 
largely used in Indonesia at present), and modeling for phosphorus availability in the fish diets.  
These are two factors that feed manufacturers and farmers can control to improve fish farming 
practices for more responsible aquaculture. Increased use of floating feeds will benefit both 
U.S. soybean farmers and fish farmers in Indonesia for long-term sustainable aquaculture. 
 
In May, 2014, I wrote an article on my work in Southeast Asia that appeared in the “USB 
column” in Global Aquaculture Advocate magazine. 
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Work during June-July, 2014, focused on Indonesia.   
 
I traveled to Indonesia (with colleagues from the GII project) from June 13 – July 6 to work 
particularly on ACC in Lake Toba (a fairly “clean” lake with increasing aquaculture activity), 
Lake Cirata (a totally eutrophied lake apparently far above its carrying capacity), and Lake 
Jatigede (which is not yet a lake, but will be when a dam is completed in the near future).  The 
GII grant allows us to bring at least 12 students and several faculty from four universities 
(University of Rhode Island, University of Stirling in the U.K., Bogor Agricultural University 
and Surya University, both in Indonesia) to work in multi-institutional, multi-disciplinary teams 
on the three lakes.  One week was spent at Bogor, teaching students the principles of ACC; one 
week was spent in the field collecting information on the lakes; and the last week was spent 
back in Bogor reviewing results and dividing up the modeling work that the students would do 
upon returning to their home institutions.  Students were able to collect over 20 samples of 
feeds being used by the farmers on the existing lakes and these have been analyzed for 
phosphorus content.  We will be conducting mass-balance modeling based on phosphorus, 
using various scenarios of feeds and feeding practices that farmers do or could use to minimize 
the eutrophication of the waters while maximizing fish production. Our input on the potential 
development of aquaculture (and specifically ACC) in the new Lake Jatigede is highly desired 
by the authorities.  Various government agencies are trying to determine if aquaculture should 
be allowed there at all, and if so, how much.  
 
During this visit, I was invited to attend two government-sponsored workshops on ACC that 
were coincidentally being held and I spoke at both. I am sure that my previous USB-funded 
work in Indonesia has raised the level of understanding of ACC in the governmental Division of 
Fish Health and Environment and that they take the issue seriously.  There are some scientists 
in Indonesia who are capable of doing mass-balance modeling for ACC, but they produce 
inconsistent results.  Through our work, we expect to increase the quality, and the scope, of 
their work.  Additionally, during this visit, I presented a talk on ACC and our new project at the 
International Conference on Aquaculture Indonesia (ICAI) in Bandung (June 20-21).  I feel that 
it is critical to get the ACC message out to as wide an audience as possible, since it is a new 
concept for aquaculturists and scientists in Southeast Asia. 
 
I traveled again to Indonesia from August 24 – September 5 to attend and speak about ACC at 
two conferences: INDOAQUA 2014 in Jakarta August 26-29, and the International Conference 
on Inland  Fisheries in Palembang September 2-4.   The moderator of my session at the latter 
conference was Dr. Gede Sumiarsa, USSEC aquaculture rep in Indonesia.  Both presentations 
were well received and led to productive discussions.  At both conferences, I stressed the need 
for farmers to use floating feeds (like the ASA soybean diets) rather than the sinking pellets that 
are now used because the farmers perceive them as cheaper.  There is certainly ample 
opportunity for USSEC demonstration projects in Indonesian lakes and reservoirs to show that 
high-quality floating feeds produce better fish growth and profits than do low-quality (but 
cheaper) sinking feeds. 
 
In January, 2015, I traveled to Southeast Asia for the final trip of this project.  I met with 
personnel at the Department of Fisheries in Bangkok, Thailand, to discuss their progress in 
aquaculture carrying capacity issues.  Dr. Jutarat Kittiwanich and her staff are working on water 
quality and oyster growth in Surat Thani province trying to relate phytoplankton species and 
density with oyster growth.  Five years ago, oysters took only one year to reach harvest size, 
now they take two years.  I advised her on methods for data analysis of the time-series data that 

Project Status 



-3- 

are available.  This is an issue of aquaculture production carrying capacity, but since oysters 
filter the water for feed and are not fed pellets, I do not recommend that USSEC/USB continue 
to work on it.  Dr. Boonsong Srijareonthum, Director of Freshwater Resources Research 
Institute, indicated that aquaculture in rivers is a big issue in Thailand, specifically where to 
place the fish cages in a river.  I explained to him that consideration of the receiving waters was 
important, in the sense that the receiving waters had to have enough capacity to assimilate the 
wastes that aquaculture generated.  Unfortunately, he did not have time to talk at length, but this 
question is one that USSEC SEA-Thailand staff may wish to follow up on in the future.  
Finally, I talked with Mr. Nikhom La-ongsiriwong, Head of System and Coastal Aquaculture 
Management Research Division.  He is using GIS to examine the distribution of aquaculture in 
Songhkla Lake as an initial step in determining aquaculture carrying capacity.  Both Dr. 
Boonsong and Mr. Nikhom attended the USSEC Workshop on Modeling of Common Water 
Bodies in Bangkok in June, 2013, so both recognize the importance of carrying capacity issues. 
 
I then flew from Thailand to Phu Quoc, Vietnam for a team meeting of the US AID project in 
Vietnam and Cambodia with which I am involved.  Here I worked with the Cambodian 
participants to whom I taught modeling techniques in May, 2014.  They have been gathering 
data from Stung Chinit reservoir in Cambodia to use in phosphorus mass-balance modeling for 
ACC in that water body for future aquaculture development.  As previously mentioned, this is 
the pilot project to give them experience so that they can continue on to model other water 
bodies. 
 
I flew from Vietnam to Yangon, Myanmar, where I presented a seminar on ACC to the 
Myanmar Fisheries Federation, plus invitees from Yangon University.  Aubrey Winbaw, 
USSEC’s Myanmar Technical Manager – Myanmar, attended the talk, so I believe he has a 
good understanding of what we’re trying to accomplish.  The talk was followed by a good 
discussion, during which the participants expressed their hope for future collaboration. 
 
From Myanmar, I went to Kuala Lumpur, Malaysia, where I presented a seminar on ACC to Dr. 
Hj. Mazuki bin Hashim, Director of the Aquaculture Development Division, and his staff, plus 
Mr. Mohamed Razali bin Mohamed (Deputy President) and Mr. Ng Chee Kiat (Vice President) 
of the Marine Fish Farmer Association Malaysia, along with Mr. Ernest Chiam of WWF-
Malaysia.  Dr. Mazuki said that he had now heard three speakers from USSEC and the message 
is consistent – attention must be paid to ACC and sustainability issues.  Because of the 
participants, there was much interest in ACC in marine waters; however, they also suggested 
Kenyir Lake/Reservoir in Trengganu as a site for freshwater aquaculture studies.  Mr. Chiam 
from WWF noted that an area of many crowded marine fish cages in inshore waters sees fish 
survival of <30% while one isolated cage in offshore waters had much better survival and could 
serve as an example of better aquaculture practices.  Malaysia is quite interested in all of this 
because from 2016-2020 there is a new national plan for environmental sustainability of any 
development project.   
 
Following this visit, I flew to Penang, Malaysia at the invitation of Mr. Mohamed Razali 
Mohamed (from the Kuala Lumpur meeting) and his associates, Dato’ Goh Cheng Liang, 
Executive Chairman of the GST Group, and Richard Ong Chin Hooi, Chief Marketing Officer 
of the Aquagrow Corporation.  They took me to the field to see the development of the Penaga 
Aquaculture Industry Zone (AIZ).  The AIZ program encourages expansion of commercial 
aquaculture by segregating zoned coastal areas for aquaculture development.  The Penang 
Fisheries Department identified 390 hectares of land and water to be zoned for an AIZ.  
Farmers who belong to the fish farmers’ association will be given 30 acres each for ponds (5 
acres in the case of hatchery farmers) for production of grouper, seabass, snapper, and shrimp.  
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The AIZ will be managed by a management entity, which will insure that farmers follow 
agreed-upon rules of operation and production.  This appears to be a well planned effort to 
demonstrate sustainable Malaysian aquaculture with farm certification available for everyone 
and Best Aquaculture Practice certification possible for those who wish to export their products. 
Although the pond basis for this program eliminates consideration of ACC in common water 
bodies, I would recommend that USSEC-SEA stay involved with this project as a forward-
looking demonstration for further development of Malaysian aquaculture. 
 
In summary, work was accomplished to focus more attention this year on Cambodia, Indonesia, 
Malaysia, Myanmar and Thailand.  ACC activities are going on in many of these countries and 
local scientists have been trained in modeling techniques for mass-balance modeling of 
phosphorus to determine ACC of freshwater common water bodies.  The countries appear to be 
satisfied working within their own borders and my goal of trying to get them to form a regional 
group is not gaining traction.  In the coming year, I have been contracted by USSEC-SEA to 
develop a video that shows farmers the negative impacts of deteriorating water quality, and I 
will bring this video to show in several countries in the region later this year.  Thus, although 
the USB New Uses effort has ended, the overall effort will continue with USSEC-Sea funding.   
The consciousness of regulators and scientists in the region has been raised and some countries 
are starting to adopt ACC methods and practices that will assure more sustainable aquaculture 
development in the region in the future.   
 
Thank you for you support.  
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