
Message from the President

Dear AES Members,

I hope everyone had a safe and joyous holiday 
season.  The start of any new year brings with 
it the hope for new beginnings, better op-
portunities, and greater expectations for the 
future.  As such, we should look forward to 
building a greater and better Aquaculture En-
gineering Society in 2005 to more adequately 
meet the needs of not only our membership, 
but the aquaculture industry as a whole.  

As 2005 begins, most parameters indicate 
that capture fi sheries are in a continual decline 
at a time when the recognition of the health 
benefi ts of seafood is at an all time high.  This 
puts the entire aquaculture industry in a po-
sition to exhibit tremendous growth over the 
next several years/decades.  In particular, “en-
gineering” will not only continue play a pivotal 
role, but an increasing one, in insuring that 
expansion of the industry is accomplished in a 
standardized manner.  We, as a society, have 
the opportunity to solidify our position as the 
recognized engineering arm of the aquacul-
ture industry by increasing our membership, 
offering appropriate and timely workshops, 
developing standardized design criteria hav-
ing global applications, etc.  We have worked 
hard, but we need to continue in order to 
achieve this recognition.

This is my last message to you as President.  It 
was an honor to serve this society.  However, 
my job was made easy by the wonderful ef-
forts of the executive committee, the Board 
of Directors and all other members who gave 
their time to leading this society forward.  I set 
three goals for 2004: 1) increase member-
ship, 2) increase services to the society and 
profession and 3) increase exposure of AES 
in international venues.  While we are far from 
done, we were able to address each of these 
goals this year.  

The year 2004 saw our highest membership 
level since AES’ inception 11 years ago.  This 
past year, we had 259 paid members, a 1.6% 
increase over 2003.  In addition, our demo-
graphics are changing.  Our non-US mem-
bership based has increased slightly.  The 
implementation of free student membership 
resulted in 13 new student members.  Both 
of these items are very encouraging.  For AES 
to continue to grow and represent the interna-
tional aquaculture industry, we must increase 
our non-US base and bring in new, young 
faces.  Thus, I would like to thank each of 
you who took it upon yourself to recruit a new 
member.  If we continue on this path, we can 
top the 300 member mark in the near future.  

AES sponsored/organized three major events.  
First, we held two days of sessions at the 
World Aquaculture Society meeting in Hawaii, 
March 1-5.  These sessions were some of the 

best attended I have seen over the past sev-
eral years.  The Fifth Recirculating Aquaculture 
Systems Conference was held this past July in 
Roanoke, Virginia.  There were 274 registered 
participants representing 17 countries.  Lastly, 
the Oceanic Institute, in cooperation with 
AES, hosted a workshop entitled “Design and 
Selection of Biological Filters for Freshwater 
and Marine Applications”, November 8-11.  
While this workshop had limited participation, 
it represents the commitment of the society’s 
role in developing standardized design crite-
ria for aquaculture systems.  This workshop 
was very timely because we rejuvenated the 
Standards and Reporting Task Force this year 
under the chairmanship of Dr. John Colt.   

AES continues to organize sessions for the 
World Aquaculture Society when its meetings 
are held in international arenas.  Dr. Jaw-kai 
Wang graciously organized a technical session 
as part of the upcoming Bali meeting (May 9-
13, see page 5). AES is currently investigating 
the organization of a technical session as part 
of this year’s European Aquaculture Society 
meeting in Trondheim, Norway (August 5-9).  
Lastly, the Society also has plans to hold its 
next Issues Forum in Trondheim or the Neth-
erlands in 2007.  Ep Eding is in charge of this 
effort. This will mark the fi rst time the Issues 
Forum will be held outside the United States.       

Winter/Spring

Volume 7

Issue 4Message from the 
President

AES Paper Awards

continued on page 4

AES
News

2005

Article: Evaluation of 
Coagulation Aids ...



page 2 Winter/Spring 2005

J.M. Ebeling, Ph.D. and Kata Rishel

The Conservation Fund  Freshwater Institute 

Shepherdstown, WV, 25443, USA

As environmental regulations become more 
stringent, environmentally sound waste 
management and disposal are becoming in-
creasingly more important in all aquaculture 
operations.  Two of the primary water quality 
parameters of concern are the suspended 
solids and phosphorous concentration in the 
discharged effl uent.  In recirculation systems, 
microscreen fi lters are commonly used to re-
move the suspended solids from the process 
water, because they require minimal labor and 
fl oor space and can treat large fl ow rates of 
water with little head.  Screen fi lters remove 
solids by virtue of physical restrictions (or 
straining) on a media when the mesh size of 
the screen is smaller than the particles in the 
wastewater.  Microscreen fi lters, though, gen-
erate a separate solids waste stream that must 
be further processed before fi nal discharge.  
Further concentration of suspended solids 
from the backwash water of the microscreen 
fi lter could signifi cantly reduce the quantity 
of discharge water.  And in some cases, the 
backwash water from microscreen fi lters 
needs to be further concentrated to minimize 
storage volume during over wintering for land 
disposal or other fi nal disposal options.  

Phosphorus is one of the most scrutinized 
nutrients discharged by aquaculture systems, 
due to its potential eutrifying impact on receiv-
ing bodies of water.  Phosphorus is often the 
limiting nutrient in natural ecosystems, and 
excessive algae blooms can occur if dis-
charges exceed the ecosystems absorption 
capacity.  The potential impact of phosphorus 
on the environment and discharge limitations 
imposed by both state and federal regulatory 
agencies has stimulated research on ways to 
reduce phosphorus in discharges from recir-
culating aquaculture systems.  Until recently, 
few attempts have been made to reduce the 
phosphorus levels in the effl uent water from 
intensive aquaculture systems. Because 
they provide a concentrated waste stream, 
recirculating aquaculture systems provide op-
portunities for more effi cient and economical 
phosphorus control.  In contrast, for systems 

such as raceways, equivalent treatment of the 
dilute effl uent fl ow stream would be extremely 
diffi cult both from an engineering and eco-
nomic standpoint. 

 

Over the last decade, the Conservation 
Fund Freshwater Institute has researched 
and demonstrated several technologies and 
strategies to manage and reduce the wastes 
generated from intensive recirculating aqua-
culture systems, including improved feed and 
feeding strategies, technologies to minimize 
water use and concentrate waste streams, 
and an overall review of waste management 
and treatment.  

A recent research project evaluated two 
commonly used coagulation aids (alum and 
ferric chloride) to treat the effl uent from mi-
croscreen fi lters in an intensive recirculating 
aquaculture system.  In addition to determin-
ing the effectiveness of these aids in remov-
ing both suspended solids and phosphorus, 
systematic testing of the variables normally 
encountered in the coagulation process was 
conducted.  Laboratory tests were carried out 
to evaluate the dosages of the coagulation 
aids and conditions (mixing and fl occulation 
stirring speeds, durations, and settling times) 
required to achieve optimum removal of sus-
pended solids and phosphorus.

Coagulant aids such as alum and ferric chlo-
ride are one of the most commonly used 
methods for the removal of suspended solids 
in drinking water.  Coagulation is the pro-
cess of decreasing or neutralizing the elec-
tric charge on suspended particles.  Similar 
electric charges on small particles in water 
cause the particles to naturally repel each 
other and hold the small, colloidal particles 
apart and keep them in suspension.  The 
coagulation process neutralizes or reduces 
the negative charge on the particles.  This al-
lows the van der Waals force of attraction to 
encourage initial aggregation of colloidal and 
fi ne suspended materials to form microfl oc.  
Thus it becomes possible to treat either the 
incoming or effl uent aquaculture water to very 
high “drinking water” quality standards, thus 
allowing the placing of recirculating aquacul-
ture systems on either impaired water supply 

resources or exceptional high quality receiving 
waters.  

Since coagulant interactions are very complex 
and each waste stream unique, laboratory 
studies were used to determine the optimal 
coagulation dosage, duration, and intensity of 
mixing and fl occulation.  For over 50 years, the 
jar test has been the standard technique used 
to optimize the addition of coagulants and 
fl occulants used in the wastewater and drink-
ing water treatment industry.  The tests were 
carried out following the standard practice for 
coagulation testing of wastewater to evalu-
ate the chemicals, dosages, and conditions 
required to achieve optimum results.  During 
this study, samples for jar tests were taken di-
rectly from the effl uent backwash water from 
several rotating microscreen fi lters used for 
suspended solids removal in two commercial 
size recirculating production systems growing 
arctic charr and trout.  

The coagulation-fl occulation process consists 
of three distinct steps.  First, the coagulant is 
added to the effl uent water and  rapid mixing 
is initiated.  The objective is to obtain complete 
mixing of the coagulant with the wastewater 
to maximize the effectiveness of destabiliza-
tion of colloidal particles and initiate coagula-
tion.  Critical parameters for this step are the 
duration and the  mixing intensity, referred to 
as the velocity gradient, G. The velocity gra-
dient is a measure of the mixing energy and 
allows an engineer to scale the test results to 
proportionate larger system sizes.  Second, 
the suspension is slowly stirred to increase 
contact between coagulating particles and 
to facilitate the development of large fl ocs.  
Again, the fl occulation duration and intensity 
are critical parameters.  For example, too high 
intensity can break up the aggregate fl oc, and 
too low allows the fl oc to settle out too soon.  
Third, mixing is terminated and the fl oc is al-
lowed to settle.  

A standard jar test apparatus, the Phipps & 
Bird® Six-Paddle Stirrer with Illuminated Base 
was employed for the tests, with six 2-liter 
square B-Ker2 Plexiglas jars (Figure 1).  The 
six fl at paddles are all driven by a single vari-
able speed motor from 0 to 300 rpm.  Veloc-
ity gradient curves (G, sec-1) versus agitator 
paddle speed (rpm) are provided by the man-

Evaluation of  Coag ulation Aid s  for  the  Removal  of  Su spended S ol id s  
and Phosphor u s  f rom Recirculat ing Aquaculture  Ef f luent  Di scharge
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Figure 1b.  A standard jar test apparatus, the Phipps & Bird Six-Paddle Stirrer.

Figure 1a.  Floc formed by ferric chloride in microscreen backwash water during mixing. 

Paper
Award s
Awarded Januar y 19,  2005

Superior
Lanhai Li and
Amararatne Yakupitiyage
CITATION
A model for food nutrient dynamics of 
semiintensive pond fi sh culture
Aquacultural Engineering, Vol. 27:9–38

Honorable Mention
David E. Brune, G. Schwartz,
Arnold G. Eversole, John A. 
Collier,
Th omas E. Schwedler
CITATION
Intensifi cation of pond aquaculture and 
high rate photosynthetic systems
Aquacultural Engineering, Vol. 28:65–86

Honorable Mention
Richard N. Patterson,
K. Christopher Watts
and Tom A. Gill
CITATION
Micro-particles in recirculating aquaculture 
systems: determination of particle density 
by density gradient centrifugation
Aquacultural Engineering, Vol. 27:105–115

ufacturer.  For all of the jar tests, pH, turbidity, 
and Total Reactive Phosphorus (TRP, ortho-
phosphate) were measured.  For the purpose 
of comparing the effect of various operating 
parameters such as mixing and fl occulation 
speed, turbidity was used as an indicator of 
suspended solids and Total Reactive Phos-
phorus for phosphorus content.  

The results for both alum and ferric chloride 
were very promising for the treatment of 
aquaculture effl uents.  Figure 2 compares 

the effectiveness of alum and ferric chloride 
in removing Total Reactive Phosphorus from 
the microscreen backwash water.  At con-
centrations above 60 mg/L, orthophosphate 
concentrations were reduced by 90%, to 
about 0.15 mg/L–P for both alum and fer-
ric chloride.  Figure 3 shows the impact of 
alum and ferric chloride on suspended solids 
concentration refl ected in the turbidity values.  
At concentrations of 60 mg/L and higher, the 
turbidity values are very low and the effl uent 
is beginning to look more like drinking water 
than wastewater.  Other jar tests showed 
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Figure 2.  The percent reduction in Total Reactive Phosphorus at several concentrations of ferric 
chloride and alum from the backwash water of a microscreen fi lter. 
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Figure 3.  The reduction in turbidity (suspended solids) at several concentrations of  ferric chloride 
and alum from the effl uent of a microscreen fi lter.

that the mixing intensity had only a minor 
impact on removal effi ciencies, as did the 
fl occulation time and fl occulation intensity.  
Settling time requirements were less than 
10 minutes to achieve maximum removal 
of both total reactive phosphorus and sus-
pended solids.  These results suggest that 
both alum and ferric chloride are equally 
effective in the treatment of microscreen 
backwash water.    

Further work is being conducted at the 
Freshwater Institute to assess the impact 
of several commercially available polymer 
fl occulation aids.  In addition, research is 
being conducted on how best to utilize 
these coagulant/fl occulation aids.  These 
include their use as pretreatment before 
traditional solids settling basins or more 
comprehensive solids management sys-
tems that include specialized coagula-
tion/fl occulation mixing chambers and an 
inclined belt fi lter.  

This work was supported by the United 
States Department of Agriculture, Agricul-
tural Research Service under Cooperative 
Agreement number 59-1930-1-130.  Any 
opinions, fi ndings, conclusions, or recom-
mendations expressed in this presentation 
are those of the authors and do not neces-
sarily refl ect the view of the US Department 
of Agriculture.  

Dr. Ebeling received his Ph.D. in Biological 
Resources Engineering from the University 
of Maryland in 2000 and is employed as an 
Environmental Engineer at The Conserva-
tion Fund Freshwater Institute, Shepherd-
stown, WV.  His current areas of research 
include engineering systems for the treat-
ment of aquaculture wastewater and in-
tensive zero-exchange shrimp aquaculture 
systems.

The organization of these sessions and work-
shops take a considerable amount of time 
and 

effort.  I thank each of you who have given 
their time to these efforts. I also want to en-
courage more members to become involved 
to ensure we can continue to provide this level 
of technical support to the global aquaculture 
industry.

Our next meeting will be Aquaculture America 
in New Orleans January 17-20.  This meeting 
also serves as the annual membership meet-
ing, which will be held Wednesday, January 
19th from 4:30- 6:00 p.m. in the Mardi Gras 
E room of the Marriot New Orleans.  I hope to 
see everyone there supporting this society.  I 
will be passing the Presidency to John Colt 
who has been a critical member of this so-
ciety since its inception.  And again, I thank 
the board and executive committee for all of 
their hard work.  In particular, I give thanks to 

Brian Vinci, Secretary/treasurer.  Brian toils a 
lot behind the scenes without the recognition 
he truly deserves for his efforts.  

While I believe we had a good year, let’s make 
sure 2005 is even better.

Regards,

Kelly A. Rusch

message from the president continued

continued from page 2     
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Th e AES is looking for sponsors within the aquaculture industry to support the cost of producing 
the AES News. Th e sponsors listed below have donated generously to support the AES in 2004.  

USA Offi ce: 
126 Sunset Drive, 
Ithaca, New York 
14850
ph: (607) 255-1630, 
mbt3@cornell.edu

CDN Offi ce: 
606 Evergreen Ave. 
Courtney, BC, CA, 
V9N7N5
ph: (250) 897-1334, 
jholder@island.net

Aquatic Eco-Systems, Inc.  
 2395 Apopka Blvd.
 Apopka, FL  32703 
 ph: (407) 886-3939
 fax:  (407) 886-0800
 aes@aquaticeco.com
 www.aquaticeco.com

Aquatic Habitiats™
 2395 Apopka Blvd.
 Apopka, FL 32703
 US, toll-free (877) 900-AHAB (2422)
 ph: (407) 866-7575
 fax: (407)886-1223
 ahab@aquaticeco.com
 www.ahab.com

Aquaculture Systems Technologies, LLC.
 108 Industrial Ave.
 New Orleans, LA  70125 
 ph:  (800) 939-3659
 fax: (504) 837-5585
 info@BeadFilters.com
 www.BeadFilters.com

Water Management Technologies, Inc.
 P.O. Box 66125
 Baton Rouge, LA  70896
 ph:  (225) 755-0026
 fax:  (225) 755-0995
 info@w-m-t.com
 www.w-m-t.com

Aquaneering, Inc.
 8280 Clairemont Mesa Blvd.,
 Suite 117
 San Diego, CA  92111-1708
 ph:  (858) 541-2028
 fax:  (858) 541-2048
 info@aquaneering.com
 www.aquaneering.com

YSI Incorporated
 1725 Brannum Lane
 Yellow Springs, OH  45387
 ph:  (800) 897-4151
 fax:  (937) 767-1058
 environmental@ysi.com
 www.ysi.com

www.holdertimmons.com

Holder Timmons Engineering  Ltd. PRAqua Technologies Ltd.
 1635 Harold Road Nanaimo, BC,
 V9X 1T4   Canada
 ph:  (250) 714-0141
 fax:  (250) 714-0141
 info@praqua.com
 www.praqua.com

AES SESSION FOR WORLD AQUACULTURE 2005, BALI
(May 2005)

Title Author(s)
A low-cost zero-discharge water treatment sys-
tem with hydroponics grass fi lter in recirculating 
aquaculture

Jin-ming Pan, Yuan-yuan Wang,

Xiang-wen Miao, Shao-rong Cui

An Integrated Photo/Chemoautotrophic System 
Supporting Intensive Shrimp and Bivalve Pro-
duction.

D.E.Brune, A.G. Eversole,

Kendall Kirk, Antonio Aranguren

FMIRI Microalgae Based Shrimp and Artemia 
Integrated Recirculating Production System

Chen Jun, Ni Qi, Jaw-Kai Wang

Integrating Artemia and Shrimp Production 
Using Microalgae-based Recirculation Among 
Circular Raceways and Earthen Ponds

Yuan-Nan Chu, Chung-Zen Shyu,

Shiarn-Chiang Chou, Jaw-Kai Wang

KBMR Microalgae Based Shrimp Brood Stock 
and Clam Seeds Integrated Recirculating Pro-
duction System

Hai Yuan, Jaw-Kai Wang

Recent Advances in Microalgae Based Recircu-
lating Production Systems

Jaw-Kai Wang,

The Development Study on Automatic Indoor 
Recirculating Shrimp Culture System in Taiwan

Shinne Chen, Rong-Yuan Liang

World Aquaculture  
2005,  Bali

Indonesia has been involved with aqua-
culture for many years on all levels and in 
many different species. Not only Indone-
sian aquaculture will be represented but 
a very broad range of aquaculture topics, 
research and industry. World Aquaculture 
2005 will draw attendees from all over the 
Asian-Pacifi c region as well the international 
community.

Trade Show

WORLD AQUACULTURE 2005 will draw on 
the Asia-Pacifi c region, Canada, USA, Latin 
America, Europe and the rest of the world 
to create a very important trade show for 
the region. This is your opportunity to in-
spect the latest in products and services 
for the aquaculture industry.

Beautiful Bali

Bali is a destination thought of around the 
world with a mystical charm. From the beau-
tiful beaches, exotic interior, unique cultural 
attractions to the world-class hotels, res-
taurants, entertainment and activities, Bali 
is a place that will create memories to last 
a lifetime.  The Bali International Conven-
tion Centre is a beautiful, convention facility 
representing the Balinese culture with great 
meeting and exhibition space. Great hotels 
at amazing prices surround the Convention 
Centre.

FOR MORE INFO, go to www.was.org e-
mail wasmas@aol.com, or call 1-225-578-
3137

AES Information
The AES News is printed quarterly by the 
Aquacultural Engineering Society.  You 
can receive the AES News by joining the 
Aquacultural Engineering  Society.  If you 
would like to discuss the contents of the 
AES  News , or, if you would like to contrib-
ute information to the AES  News , please 
contact the editor: 

KC Hosler P. Eng
PRAqua  Technologies Ltd. 
1635  Harold Road  Nanaimo,  BC, 
V9X 1T4  CANADA 
ph: 250-714-0141 | fax: 250-714-0171 
info@praqua.com



Aquacultural Engineering Society
c/o Freshwater Institute
P.O. Box 1889
Shepherdstown, WV  25443
(304) 876-2815
www.aesweb.org

To join the AES, please fi ll out the following information and send your payment to the address below:

1.   CONTACT INFORMATION

Please check the contact information to the left and if necessary cross out any information and correct below.
Name  
Company  
Street Address  
City  
State  
Postal Code  
Country  
Phone  
Fax  
Email  

 2.   SELECT YOUR MEMBERSHIP OPTIONS

       $25    2004 Annual Membership
Includes: One year subscription to the AES quarterly newsletter AES News (Volume 7)
    AES Member Directory for 2004
    Access to the Members Only section of the AES website

Options (additional cost to the $25 annual membership dues):

       $88 One year subscription to Elsevier’s journal Aquacultural Engineering (Volumes 30 & 31).

       $25 Express delivery of international journal mailings (not required if surface mail is acceptable).
  
_____ Total  

 3.   SEND YOUR PAYMENT

Check enclosed (Made payable to Aquacultural Engineering Society in US Funds)

Charge:   Visa  MasterCard    American Express  Discover

Credit Card #:________________________Expiration Date:_______________  

Name on Card:_______________________Signature:________________________________  

Please send this form and payment to: 
Aquacultural Engineering Society, c/o Freshwater Institute

P.O. Box 1889, Shepherdstown, WV
25443, USA  

Fax: (304) 870-2208

AES Membership Application
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January 20-22 Illoilo, Philippines International Workshop on Culture, Fisheries 
& Stock Enhancement of Portunid Crabs

E-mail:  INCO_CAMS@bigfoot.com

February 3-4 Denver, CO, USA 11th Annual Whirling Disease Symposium Wanda McCarthy:  (406) 585-0860
E-mail:  whirling@mcn.net

8-11 Corpus Christi, TX, USA Texas Aquaculture Association 35th Annual 
Conference & Trade Show

Cindy Schmid: (281) 639-8271
E-mail:  tinnyroo@aol.com

10-11 Lansing, MI, USA Michigan Aquaculture Conference 2005 Chris Weeks:  (517) 353-5453
E-mail:  weeksschr@msu.edu

10-12 Atlantic Beach, NC, USA North Carolina Aquaculture Development 
Conference & Trade Show

Matt Parker:  (252) 633-1477

24-26 New Orleans, LA, USA 2005 Catfi sh Farmers of America Annual 
Convention

Tel:  (601) 714-5327
www.catfi shjournal.com/id4.htm

March 7-11 Bryson City, NC, USA Integrated Agricultural Systems Course 
(Aquaponics)

E-mail:  aquaculturei@hotmail.com

April 12-13 Kuala Lumpur, Malaysia Asian Aquafeeds 2005 Dr. Wing Ng:  (604) 6533888 ext. 4005
E-mail:  wkng@usm.my or
annie@putra.upm.edu.my

18-21 Oceanic Institute, HI, 
USA

Ecosystem-based Management for Coastal 
Resources with a Focus on Aquaculture

E-mail:  polybryen@oceanicinstitute.org

May 9-13 Nusa Dua Beach, Bali World Aquaculture 2005 Tel:  (760) 432-4270 or (760) 432-4275
E-mail:  worldaqua@aol.com

June 6-8 Lock Haven, PA, USA East Coast Trout Culture & Management 
Workshop IV

Larry Mohn:  (540) 248-9360
E-mail:  Larry.Mohn@dgif.virginia.gov

7-12 St. John’s, NL, Canada 7th International Marine Biotechnology Con-
ference

Marie Lanouette:  (613) 993-0414
E-mail:  imbc2005@nrc-cnrc.gc.ca

July 11-14 Barcelona, Spain 29th Annual Larval Fish Conference Dr. M. Pilar Olivar:   +34 93 2309556
E-mail:  mpolivar@icm.csic.es

18-23 San Diego, CA 11th Annual Recirculating Aquaculture Short 
Course

Tamara Payne:  (607) 255-2495
E-mail:  th47@cornell.edu

August 5-9 Trondheim, Norway Aquaculture Europe 2005 Tel:  +32 59 32 38 59
E-mail:  ae2005@aquaculture.cc

September 5-9 Gent, Belgium Larvi 2005 - 4th Fish & Shellfi sh Larviculture 
Symposium

Tel:  +32-9-2643754 
E-mail:  larvi@UGent.be

October 25-26 Colombo, Sri Lanka 6th Symposium on Diseases in Asian Aqua-
culture

Dr. Melba Reantaso:  +39 06 570 54843
E-Mail:  Melba.Reantaso@fao.org

Aquaculture  Events  2005

In November of 2004, the Oceanic Institute 
was host to a workshop entitled “Design and 
Selection of Biological Filters for Freshwater 
and Marine Applications”.  The workshop 
provided a discussion and presentation 
forum for the latest information on available 
fresh and saltwater biofi ltration technologies. 
Workshop topics included comparative bio-
fi lter performance, design procedures and 

operation methods. Also addressed was the 
important topic of developing standardized 
biofi lter design, selection, and evaluation 
methods for system designers.

Look forward to the publication of the papers 
presented at this workshop in 2005.  

Upcoming Publicat ion
Printing & Design By
Mountainmecca Design Inc.

108-671 Beach Road,
Qualicum Beach, BC
Canada  V9h 2h7

Tel: 250•752•0597
Fax: 250•752•0587
www.mountainmecca.com



Do your fish need a 

babysitter?
Hire the YSI 5200 and get a 
full-service day care.

The YSI 5200 can
be used to monitor
just one tank or
manage a full-scale
farming operation. 

The YSI 5200 Recirculating System Monitor and optional 
AquaManager Software integrate measurement and 
control of water quality, feeding, alarming, and data 
management into one product. Simple enough to monitor 
one tank, powerful enough to manage full-scale farming 
from anywhere. All from your desktop.

1 (800) 897-4151 • 937-767-7241 (USA) 
5200@YSI.com • www.YSI.com Pure Data for a Healthy Planet.®

Holder Timmons Engineering LLC
Two offices to serve you better –

U.S. Office Canadian Office 
126 Sunset Drive 606 Evergreen Ave.
Ithaca, New York  14850 Courtenay, BC V9N 7N5

(607) 255-1630 (250) 897-1334
mbt3@cornell.edu jholder@island.net
Dr. Mike Timmons John Holder R.P.Bio

Holder Timmons Engineering provides expert engineering and consulting services for all aspects of
aquaculture activity. Our HTE team is composed of acknowledged experts within their specialty, and HTE 
now offers their expertise to you.

Visit our website for more details -  www.holdertimmons.com
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