JERICO QUESTIONNAIRE

PLEASE COMPILE ONE QUESTIONNAIRE FOR EACH
INFRASTRUCTURE/INSTALLATION

Task 4.2 Biofouling prevention

Overview of currently used biofouling prevention methods

Infrastructure/installation

NAME/DESIGNATION (if any)

Marine Institute

TYPE OF INFRASTRUCTURE
(e.g. buoy, ferrybox, glider, etc.)

Buoy networks, Coastal stations,
Research vessels

OPERATIONAL AREA
(e.g. Baltic Sea, Mediterranean Sea, etc.)

Irish Sea, Celtic Sea, NE Atlantic

GEOGRAPHICAL COORDINATES
(if applicable)

Coordinates of main buoy network:
Lat N, Lon W

DISTANCE FROM THE COAST (km)

Worldwide RV operational capability (not

Contact Details

MANAGING INSTITUTE/ORGANIZATION:

Marine Institute

DEPARTMENT (if any): Oceanographic Services
ADDRESS: Rinville, Oranmore, Galway
COUNTRY: Ireland

TEL.: 00353 (0) 91387200

FAX: 00353(0) 387201

NAME OF CONTACT-PERSON:

Glenn Nolan

E-mail:

glenn.nolan@marine.ie
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Part a: General Information

1) Is biofouling a problem in your observing activities?

Yes

2) How much does biofouling influence the way in which you plan your observing
activities (as a fraction of the total money and time invested on a percentage scale)?

Money: |10 %

il

Time: |10 %

3) How much does biofouling influence the way in which you conduct your monitoring
activities (as a fraction of the total money and time invested on a percentage scale)?

Money: |10 %

Time: |10 %

il

4) In the list of anti-biofouling techniques below, please indicate the ones which you
currently use.

[O] Mechanical device (wipers or scrapers; please specify)

use of various multi parameter sondes with wipers

[O]  Uncontrolled biocide generation system (e.g cupronickel endplate; copper tubing
systems; copper shutters; please specify)

>Copper rings around some sensor faces
>TBT lined flow cells
>Bleach injection
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5)

[O] Controlled biocide generation system (e.g. chlorination, electrolysis chlorination;
please specity)

Rv Celtic Explorer has a system whereby the non toxic supply is flooded
witt Cu ions

[ ] Irradiation system (e.g. UV; US; please specify)

[[] Some combination of the above (please specify)

[O]  Other (please describe below)

Seabird TBT lined flowcells

In the list of anti-biofouling techniques below, please indicate the ones which you
think are currently the most effective.

[ ] Mechanical device (wipers or scrapers; please specify)
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Uncontrolled biocide generation system (e.g cupronickel endplate; copper tubing
systems; copper shutters; please specify)

Controlled biocide generation system (e.g. chlorination, electrolysis chlorination;
please specity)

TBT lined flow cells (Pump controlled flow)

Irradiation system (e.g. UV; US; please specify)

Some combination of the above (please specify)

Other (please describe below)
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6)

In the list of anti-biofouling techniques below, please indicate the ones which you
think show the greatest promise for the future.

[[] Mechanical device (wipers or scrapers; please specify below)

Wiperd

[[] Uncontrolled biocide generation system (e.g cupronickel endplate; copper tubing
systems; copper shutters; please specify below)

Blacked out tubing, copper faces.

[O] Controlled biocide generation system (e.g. chlorination, electrolysis chlorination;
please specify below)

TBT lined flow cells.

[] Irradiation system (e.g. UV; US; please specify below)

[] Some combination of the above (please specify below)
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7)

8)

9)

[O] Other (please describe below)

Coatings and films. Much work being undertaken into emulating nature in
how it deals with this problem.

In your view, which of the following modes of action would be preferable for an anti-
biofouling system:

[[] Active: the system requires a power supply in order to function (i.e. it needs to be
energized to work, and possibly could be turned on and off);

[0] Passive: the system does not require a power supply in order to function (i.e. it is
always working, and cannot be turned ofY).

In your view, is there any advantage to using closed-path sensor systems (i.e. systems
where sensors are served by a single, closed hydraulic circuit with just one entrance
and one exit for a sample stream) over open-path ones, from the perspective of the
biofouling (biofilm/slime, hard-fouling, soft-fouling) problem (e.g. extended
operational life, easier maintenance, other)?

Yes

(please explain your reasons giving details)

It's possible to treat the entry port with biocide, and then by holding the
water inside the circuit by pump control the tainted (dead) water can be
held until flushing for the next measurement. This can be a complex
arrangement for a range of parameters and may include flushing circuits

otr

Are you aware of any recurring differences in the extensions/distributions of the
various types of biofouling (biofilm/slime, hard-fouling, soft-fouling) between
physical, optical and chemical sensors?

Yes
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(if Yes, please specify the kinds of sensors, the patterns noted and, if possible, the
common/scientific name(s) of the organism(s) or group(s) of organisms involved)

We don't have sufficient optical sensors in the field to comment.

10) Do you have any suggestions for choosing / promoting / developing new anti-
biofouling systems for specific sensor(s) or sensor system(s)?

Yes

(if Yes, please provide a brief description of your idea)

>Not my idea, but emulating natural surfaces found on marine mammals,
fish and other marine life is an area that shows promise.
>More should be made of the pumped circuit approach.

11) In the list of sensors below, please indicate only the ones that you are currently using
on your infrastructures/installations

Physical sensors for:

B EEEEE]

Temperature

Conductivity (Salinity)

Dissolved oxygen

Water Currents

Pressure

Other (please describe) ppCO2, Wave climate, Weather

Optical sensors for:

[=1[E]

[=1[E]

Chlorophyll a,

Turbidity,

Photosynthetically Active Radiation (PAR),
Other (please describe) Nitrate
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Chemical sensors for:

Phosphates

Silicates

Nitrates

Nitrites

Ammonia

Dissolved oxygen

pH

Total alkalinity

Total carbon dioxide
Dissolved organic carbon
Total organic carbon
Other (please describe)

DOUEOELOOOEDL

Submitted on:  21/02/2012
(Date)
Compiled by:  G. Westbrook
(Name of respondent)

Please complete the questionnaire using the forms provided in the following
pages (Part B) to provide details regarding your biofouling prevention
practices for each of the sensors that you have selected in the above list.
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Please compile a separate Part B form for each sensor group you selected in the
list of sensor types that was presented in Query 11 in Part A of this
questionnaire

Part b: Biofouling prevention practices

1) Sensor description(s): kindly report the parameter/measurand being measured, the
instrument manufacturer(s), the instrument model(s), and the operating depth(s).

-Seabird SBE911 c, t sensors use TBT lined flow cells (10,000m)
-Seabird SBE16+c, t sensors use TBT lined flow cells (10,000m)
-Seabird sbe39 c, t sensors use TBT lined flow cells (1000m)
WETIlabs WQM, wipers chl-a, turb. Bleach injection DO (600m)
Hyrolab data sonde - wipers chl-a, turb (100m)

Seabird SBE21, t,c Cu ion doped non toxic (3m)

2) Do you currently apply any anti-biofouling measure(s) for this (these) sensor(s)?

Yes

(if Yes, please provide the name(s) of the sensor(s) and describe the relative applied
anti-biofouling measure(s), giving details of any operational/technical/management
difficulties).

Measures applied at service and by manufacturers. Straight forward to
use and effective to varying degrees.

-Seabird SBE911 c, t sensors use TBT lined flow cells
-Seabird SBE16+c, t sensors use TBT lined flow cells
-Seabird sbe39 c, t sensors use TBT lined flow cells
WETlabs WQM, wipers chl-a, turb. Bleech injection, DO
Hyrolab data sonde - wipers chl-a, turb

CRE21 nn maaciirac
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3)

4)

5)

Can you provide an estimate of the minimum maintenance-free duty cycle(s) (days or
months) for your sensor(s) furnished with an anti-biofouling system?

Yes

(if Yes, please provide the name(s) of the sensor(s) and its(their) duty cycle(s) in days or
months)

-Seabird SBE911 - hard to say as used for profiling only
-Seabird SBE16+ - annual service

-Seabird sbe39 - annual service

WETlabs WQM - 3 months

Hyrolab data sonde - 2 weeks

SBE21 - annual service

Can you provide an estimate of the minimum maintenance-free duty cycle(s) (days or
months) you could expect for your sensor(s) if they were to be deployed without any
anti-biofouling system?

Yes

(if Yes, please provide the name(s) of the sensor(s) and its(their) duty cycle(s) in days
or months)

-Seabird SBE911 - hard to say as used for profiling only
-Seabird SBE16+ - moored, good for 12 months
-Seabird sbe39 - moored, good for 12 months

WETlabs WQM - 1 month

Hyrolab data sonde - 2 weeks

SBEZ21 - non toxic is successfully kept free of fouling

Are you aware of any recurring differences in the extensions/distributions of the
different types of biofouling (biofilm/slime, hard-fouling, soft-fouling) in relation to
the depths at which your sensors are placed?

Yes

(if Yes, please specify the depth level(s), the pattern(s) noted and, if possible, the
common/scientific name(s) of the organism(s) or group(s) of organisms more present)
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6)

7)

8)

Flow cell instruments: fouling is hard and encrusted
Optical sensor faces: fouling is soft tissue and algae

Are you aware of any recurring differences in the extensions/distributions of the
different types of biofouling (biofilm/slime, hard-fouling, soft-fouling) affecting your
sensor(s) or sensor system(s) in relation to the season of the year (spring, summer,
autumn, winter)?

Yes

(if Yes, please specify the seasons, the pattern(s) noted and, if possible, the
common/scientific name(s) of the organism(s) or group(s) of organisms present)

Virtually no bio-fouling in winter, spring-summer-autumn fouling is of
diverse aggressive populations. Patterns change significantly in line with
coastal, near shore, deep field but a study has not been made of the
detail of this as yet.

In your view, which are the parts of your sensor(s) or sensor system(s) that are most
affected by biofouling?

|Sensor housing/container

In your view, which type of biofouling (biofilm/slime, hard fouling, soft fouling)
constitutes the main problem for the housing/container of your sensor(s) or sensor
system(s)? (press Ctrl button for multiple choise)

Biofilm (slime)
Soft-fouling
Hard-fouling
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9) In your view, are some types of organisms more likelier than others to be the
principal agents of the kind of biofouling you have indicated as the major problem for
the housing/container of your sensor(s) or sensor system(s)?

Yes

(if Yes, please specify the common/scientific name(s) of the organism(s) or group(s) of
organisms)

Bivalvia
Arthropoda

10) In your view, are there any types of organisms that, while not directly involved in the
kind of biofouling you have indicated as the major problem for the housing/container
of your sensor(s) or sensor system(s), can contribute significantly to the overall
deterioration in instrument performances?

Yes

(if Yes, please specify the common/scientific name(s) of the organism(s) or group(s) of
organisms)

the range of organisms that exist in the plankton, particularly algae and
small colony grouping organisms such as bacteria. The larger encrusting
oranisms follow these.

11) In your view, which type of biofouling (biofilm/slime, hard fouling, soft fouling)
constitutes the main problem for the sensing element/window/area of your sensor(s)
or sensor system(s)? (press Ctrl button for multiple choise)

Biofilm (slime)
Soft-fouling
Hard-fouling
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12) In your view, are some types of organisms more likelier than others to be the
principal agents of the kind of biofouling you have indicated as the major problem for
sensing element/window/area of your sensor(s) or sensor system(s)?

Yes

(if Yes, please specify the common/scientific name(s) of the organism(s) or group(s) of
organisms)

insufficient data

13) In your view, are there any types of organisms that, while not directly involved in the
kind of biofouling you have indicated as the major problem for the sensing
element/window/area of your sensor(s) or sensor system(s), can contribute
significantly to the overall deterioration in instrument performances?

Yes

(if Yes, please specify the common/scientific name(s) of the organism(s) or group(s) of
organisms)

Perhaps organisms with calcerious or silicious skeletal structures that
break up and foul flow cells as particles, particularly conductivity flow cells

14) In your view, does biofouling influence the quality of the data furnished by your
sensor(s)/sensor system(s) over time during a deployment?

Yes

(if Yes, please explain, if you can, how you decide when bio-fouling is affecting your
data, describing the effects and giving the details of any methods - for e.g. modelling -
you are using to correct for these effects)
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Unprotected optical sensors start to degrade immediately. The point at
which they go out of cal. due to this is currently not well understood by us
SO we aspire to regular servicing. The flow cell equipped instruments are
serviced / calibrated before and after deployment by Seabird so
degredation can be assessed and corrected.

15) If you think that biofouling can affect the data furnished by your sensor(s)/sensor
system(s) over time during a deployment, are you able to distinguish between effects
attributable principally to a deterioration in the condition of the
housing(s)/container(s) and those caused by the degradion of the sensing
element(s)/window(s)/area(s)?

o]

(if Yes, please categorize the effects you mean, describing the method(s) — for e.g.
modelling - you use to distinguish between them)

16) Kindly provide an estimate of how much you spend annually for the anti-biofouling
system(s) of your instrumentation, considering the following:

Purchase price(s) of the system(s) (if quoted separately): €);
Implementation of the system(s) (if applicable): €);
Maintenance & consumables: 1.000,00 (€fyear);
Other (please specify): (Elyear);

Total: 1.000,00 (€lyear).
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Thank you for your collaboration, save the compiled Biofouling Questionnaire (BQ)
Save please save file as: [Surname of Respondent]-BQ-1.pdf
(e.g. Brown-BQ-1.pdf)

If you need to compile a new Part B please press the following button

Open a new Part B

please save file as:
[Surname of Respondent]-BQ-[progressive number].pdf
(e.g. Brown-BQ-2.pdf ; etc.)

Save the new Part B

Submitted on:  21/02/2012
(Date)
Compiled by: G Westbrook
(Name of respondent)
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