KOLD STER-IL®
SCHEMATIC

* EXTERNAL PRESSURE
RELIEF VALVE FOR
MeEDIA REPLACEMENT

WATER FLOW
OUT &

WATER FLOW
e

3rd 2nd 1st
(1st) Molecular Absorption
30/Pk (1pS/cmH2%0)
(2nd) 0.20pum Filter Bag
Fin-L-Filter®
(3rd) 0.50pm Rated Carbon
For VOC's & Pesticides

Max.Pressure 90 psig.
Max. Temp. 125°F
Flow Rate 20 Gpm




Notice:
Kold Ster-il ® System For 7 - 14 Gpm Flow Rates

Canister #1

(Facing System right to left) Canister is filled with 30 Poly-Filter® Discs
(3.95" Diameter) processed in sterile 1.0 w/SM cm2 (conductivity) water.
This provides 25-35% more efficiency in sorbing heavy metals , VOCs
and TOCs. This filter medium meets or exceeds ANSI/NSF Standard
53b for heavy metals and VOC removal. It also meets the 42 Health &
Safety Standard and US FDA Standard 21 CFR 173.25 for Potable Water.
Replace this filter medium around 150,000 gallons .

Canister #2

(Facing System right to left) Canister is filled with a special 0.20 micron

filter bag. This absolutc submicron rated filter medium will barricr restrict
99.45 - 99.56% of Shewanella bacteria (0.50 micron size or smaller)

Initial Concentration during challenge 2 liters of bacteria to 18 liters distilled
water. 1'his 0.20 micron fifter will barrier restrict parasites, pathogenic bacteria
and other particulates down to 0.20 micron. In addition, it will also sorb

endo toxins , pyrogens and also retain many viruses

Canister #3

(Facing System right to left) Canister is filled with a 4.62W x 20 L filter cartridge
containing polypropylene outer /inner wraps, bonded powder activated carbon
ANSI/NSF rated for Standards 42, 53. 53b 53 appdx.. The materials of construction
include : polypropylene endcaps and Buna - N gaskets. This cartridge is rated

to neutralize 2.0 mg/L of Chlorine for 150,000 gallons. In addition, this filter will
adsorb VOCs, chloramines, TOCs and pesticides/insectides. This cartridge is NSF
Certified to restrict Giardia & Cryptosporidium oocysts at 99.9% levels.

Operating Instructions:

Operate at 60 psig. Working pressure (or less) with 90 psig. Absolute maximum

pressure rating. Install a operating pressure reducing valve with a pressure gauge

before this Kold Ster-il ® System. For VOC & Pesticide adsorption via the activated
carbon medium ----- do not exceed 85 F. Use foodgrade Teflon grease on all *O” Rings.
Endcaps, Top of the 0.20 micron filter bag. Treat microbiologically unsafe or nonpotable
water with chlorine or chlorine dioxide @ 2.0 - 3.0 mg/L concentration for bacteria and
viruses before treating water using Kold Ster-il® System. All filter media should be
replaced before or upon reaching 150,000 gallons water volume.




Important New Product Pressure Test
Procedure Using Ultra Pure Water.

Effective 01/01/07

All Kold Ster-il ® Systems are now pressure tested wet
@ 50 psig. using ultra pure water. This test confirms the
integrity of the plastic housings, o rings , all internal parts
and all Npt. Fittings.

The pressure test : ultra pure water is pumped into each
Kold Ster-il ® at 14 liters per minute until the system is full
and water discharges the outlet. A polypropylene ball
valve is closed allowing each system to reach and maintain
50 psig. for 10 minutes. If zero leaks are detected during
this period the system passes the test.

The system is disconnected from the water pressure pump
and is connected to a sterile, oil-free compressed air line
which forces the water out the discharge connection.
This air pressure flush removes 99% of the ultra pure
water. Residual water will remain in the system due to
the hydrated filter media draining. All filter media remain
clean and new in appearance after the test.

If any customer is concerned about excess water remaining
check the water’s pH level and Conductivity. Our ultra
pure test water always has a conductivity well below 20
microSiemens/cm? and a 7.0 pH level. In addition, filter
media must appear: 1st & 2nd. pure white, 3rd. light grey.

All raw materials, polymers, fibers, plastics and fittings are
USA manufactured products. All filter media are USA
manufactured products. All filter media meet US FDA
21 CFR173.25 potable water. © Poly-Bio-Marine,Inc. 2007




Repl.Media
Activated Alumina
PSM-30 0.20um
PMA-50 30/pk
CB-0.50

PSM-50 Assembly
PMA-50 Assembly
CTMASY

PR4SB2

PPHLS

PFHW14

MB-38T

OR4

NiplL.5

MTBLTS

SOpsig

Notes :

Kold Ster-il ® 14+ 20 Gpm

3 Camnister Filtration Svstem
For Potable Water

Replacement Parts List [01/62/83]

3 Types of filter media packaged

5 Lhs Bulk

0.20 micron filter bag sterile prewet

30 ( 4 inch diameter) Poly-Filter discs {wet)
Carbon filter .50 micron 156,600 gallons.
Cenversion Assembly pure polypro
Conversion Assembly acrylic & pure polypro
4 inch x 19 acrylic sleeve extruded

4inch x 19 polypro basket perforated

20 inch x 8 polypro housing 90 psig max.
Plastic wrench for 8.0 inch canister
Steel powder coated mounting bracket

QO ring for 8.0 diameter canister

1.5 inch close nipple schedule 80 NSF
Mounting belts for bracket (12}

99 psig. One hour pressore test

All parts are designed for potable water {cold) systems

@ 90 psig max. operating pressure.

All repairs mast be performed at the factory. Any pressure
related repairs require s full one hour pressure test.

All plastic parts meets ANSUNSF & US FDA health safety
standards/regulations.

Maximum filter media life expectancy is 150,000 gallons and
filter media should be replaced every two years.




Warning: This system must
be purged before usage.

The Kold Ster-il (r) System contains five ( 5 Lbs) of activated alumina which s brittle duc
to special preireatment processes. The last stage carbon filter must be removed and the
systemt purged (@ 1 Gpm for 3 -4 galions. This puige procedure allows any excess particles
generated during shipping fo be flushed azway prior fo intial usage.

Failure to properly purge system will vesull in parficulates of activated alumipa
rapidly clogging the carbon filter whick will need replaccment

Remember the following : AHl camister have right hand threads which means they

open counter - clockwise and tighten clock wise. Use the enclosed teflon grease io
whricate the * O ° Rings every tme system is ocpemed for filler media zeplacement.

You don't need o relube the O Rings during the initial pusge proceduse.

Tighten the canister hand tight and then sse wrench fo fighienextra 1/4 mre only.

Do not overtighten - the candsfers won save will be your own.

I vour tapwater pressuse can exceed 90 psi of water prossure 7 You mast add a pressure
reducer to the svstom.,  Maximuom water flow 14 gpme without activated alemisa,

We recommend the maximum tapwater flow rate with activated alomina is 2 gpm.
Faster flow rates may work but will shorien the phosphate and silicate adsorption
capacity. The five (51bs) ponnd charge of activated alwmina showid  process 12.500
gallons of tapwater. Shorter life will occur processing tapwater with higher phosphates

, silicates , fluorides or arsenic compounds.

We rcoommend testing for phosphates and silicates afler start-up and again gvery
300 - 1000 gallons of water being fitered. This will provide you a pichure of the
adsorption  processs for phosphates and silicates. For maximum  silicate adsorption
atapwater 7.5 pH lewel is required. X you are using wellwater with pH levels

below 6.50 pH call for technical support.

Do mot filler botwater or mized inpwater havieg a temperatore higher than 1235 F

I you have fechmical guestions 7 Call, fax or cmad us !

inspect the system wpon amival ——-— H i's damaged call us and the freigin
carfier to  file a damage claim. AR shipments are fully inswed during transport.

Any aiterations . addiions or added filter media not provided by Poly-Bio-Marine.Inc {r)

violates Federal Law. This filter system and various filter media arc subicct &
multiple U.S. Patents.

(3 Poly-Bio-Marine Inc. 2001
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Ocean Surgeonfish, Acanthueus babiarmys, with severs HLLE after exposure
to dusty activated carbon.

Activated Carben as a Cause of
Head and Lateral Line Frosion (HLLE) in Marine Aquarium Fishes
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Af feast 20 families of fish have been iden developed HLLE
in captivity (Tabie 1). Mot all spacies of fish show the sams symptoms,
and do not glways cevelop lesions to the same degree (Hemdal 2008).

HMLLE is not normally seen in fish in the wild, but there arg two published
photographs that bring thig into guestion: one taken by Rudie Kuiter in
the Cook Islands shows HLLE in 2 large Black Tang, Jeorasoma rpstratum
and another image taken by Tim Laman in Ball shows minor HLLE pitting
i a juvenile Zmperor Angelfish, Pomacanthus imgorator,

Table I - Families of fishes with membars known to be susceptible to HLLE
~jike lesions in aguariums (. Hemdal ~ personal observation).

Family Common narme
Acanthuridas Surgeonfithes
Blennidae Comiooth blannies

Sunfishes
Austratian lungfish

Centrarchidas
Ceratodontidae

Chaetogfontidae Butterihtishes
Cichlidae New Worid cichlics
Gadidae Cods

Crammatidae  Basslers, Grammas
Haemuiides Srunts

Labridag Wrasses

Lt g Snappers
Murgemdae Moray eels
Parcichthyidae  Temperate perches
Percidae Perches
Plesiopidae Roundheads

Marine Angelfishes
Damselfishes

Adrican lungfisher
Scorpionfishes

Seq basses and soapfishes

Pomacanthidae
Pomacentridae
Protopteridae
Scorpaenicae
Serranidae

Creean Surgeonfish fed flake foods throughout the study in a system
without activated carbon. No HLLE symptoms present.

Causes of HLLE:

To date, the cause(s) of this
aguaerium fish ihrough published
and informal studies abound. This report
reviewsd study that will be fourt
Aguacuitvre{Hemdal and Odum

i

syndrome have not been identified
sientfic study, although coniedture

is pased in part on a peer-

-pressy,

That pager evaiuates the ralationzhip batwaan the use of activatad carbon
in aguariums and the davelopment of £ in surgeonfish. The results of
an addition, etary study, not part of the onginal resgarch is included
here, but that material i offered only as prefiminary resuies as it was not

pegr-reviewsd,

In 2008, a survey was taken of 100 edvanced aguarists whe wertified
wwenty five suspeciad causes for HLLE in marine fishes. The majority of
the survey participants believed that HLLE in marine fishes such as tangs
and angeifish is caused by a digtary problem, notably deficiencies in
vitamin ¢ or low levels of highily unisaturated falty acids. General stress
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caused by captivity also was cited as x major cause of HLLE. Other survey
responses included stray electneal current, the use of copper
medications, heavy metal toxicity, lack of sunlight, the use of activated
carbon or the presence of a variety of chemical poliutants all as possidie
causes of HLLE. Viral and bacterial infections bave alse buert implicated
i causing this syadrome (Marner 1981, Hemdal 13835

in the survey resuls, 18 treatment methods ware reported o have
caused remission of HLLE symptoms in fishes. Eighty-four percent of
these CE585 INVOIVEQ moving the fish 1o & new aquarium as one part of
the weatment. This shows that there are conditions in the physical
aperation of the aquarium itseif that can be changed in order 1o reduce
the incidence of HLLE. When the survey results were limited 10
professional public aguarists, 19% of the respondents found complete
reversal of HULLE by disco the use of carbon Blation. In addition,
75% of this sub-group stated that they feit that the use of carbon caused
HLLE {5 at least some cases.

Yom frakes wrele a ceport in 2 1958 SeaScope sbout a roundiable
dhscussion a1 the second international Aguarium Congress where George
Biasicla was presenting a paper implicating improper diet as causing
HLLE. Towsrds the end of the articie, and with no real discussion,
mentnon s made of a Dr, Dieter Jauch of the Wilhelma Aguarium who
cxprocsed his opinion that carbon use caused HLLE. Tom Frakes also
performed a small scale study that was not published, bur which
saplivated carbo ¢ in causing HLLE in some damseifish {Frakes pers.

comm. 2010

Currant study:

The Ristory of activated carbon use at the Toledo Zoo has shown &
correlation betwsen the ute of grite (coal-based) carbon and the
formation of HLLE lesions in some fishes. Mowing the fish to aguariums
without carbon fitration sometimes caused the lesions to heal without
zadional reatment. Unce carbon use at 1he facility was curiaiied over
snished,

ten years ago. cases of HLLE greatly di

Based on those prelminary observations, the Tolede Zoo funded this
siusdy, the obiechive of which was 1o demonstrate the refationshin
hetween carbort use and the development of HLLE.  In twen, it s hoped
that these results will aliow marine aguarists 1o make more mformed
cecisions regarding the use of carbon in their aquariums,

Three 120 gallon maring aquarium systems (two tanks per system, ware
established using typical home zquarium equipment and synthetic
seawater, Live rock was utllized as the basis for biological filtration in all
three systems, Thirty-five Ocean Surgeontish, {Acanfhurus bafianis)
ibuted among the three systems at the start of the

were evenly dis
study,

Bag, there have been s0 many purparies causes of HLLE, 1t was very
important to contrel variables that refate ta any of the suspected causes,

08

For gxampie The 1est fish were nol exposed [0 nalural suniight, and
light levels were maintained betwean 54 and 323 Lux. This was to
aliminate *sunlight” and ather bright light sources that have been
reported 1o retiuce the incidence of MLLE. Voltage between the
aquariums and 4 cemmon ground was monitored with a voltmeter, o be
very fow, ranging between 0.2 and | Voit AC. This helped rule out
spurious voltage as 8 cause. The air supply was passed through a HEPA
fiiter, as "dus( has been implicated as an isvitant, possibly causing HLLE
omare about carbon dust later), The study fish were nei-collected by a
orofessinnal fish collector and not exposed to carbon or copper prior 1o
their arrival, The water quality in al! systems was maintained within
sarameters consigered accepiable by Stepnen Spotte (Spotte 19795

Water changes were performead on each system at a rate of 45% per
maonth, This maintained mtrate~nitrogen fevels below 10 ppm (Hich
nitrate levels are another suspected cause of HULEL Small amounts of
water, (~3 miihiiters) were transferred between gli three systems on a
weekiy basis. The intent was to demonstrate that there were no easily
unicable fish diseases present in one system and not another.

Lo
Because & reovirus has been assecated with HLLL fesions in maring

-/fwww.coralmagazine-us.com/content/activated-carbon-hile-smoking-gun-found
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Table 2. Range of water quality parameters Tor each system during the

study.
s Ligaite Garbon Potiwted Contral By,
Parameler Systam Carkon Systam Sustable
System Bange
tre, 1978
A
Speafic

One week after the fish arvived, 300 grams of unwashed hgmite carhon
was placed in a mesh bag and added to the filter sump of the first
systerr. AL the same time, 500 g of extruded peiler carbon was placed in

a mesh bag and added wo the ! neatad Bynipgn, NO

wr surmp uf the

carbon w cded 1o the Control syst
the first ant second sysiems was st
yrams of 1y, This carbon usage foliows the rece
macle by Spotte 11978}, of 1 gram of ef, changed svery two

. Two m
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{esmanted with
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Surgeonfish iy poor condition with HULE. The research found health
impacts that were much more than cosmetic. This fish was fed a premium
pelleted ration, which improved their general condition slightly over fish
fed generic flake food,

Study resuits
#izor HLLE lesions were nated on twao fish 20 day
i of th

5 after the Hgnie

carhon was added to the su
revalnp on the adding H
four maonths, ali of the §
{Eyentually invaly
p died, but this was atinib

this

Aggression.
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sbie of microssopic iesans.
and the carbon was removed,

e || contrel fish did not develop any v

Six months after the study was conclude
the HLLE fesions remain on

ti-f1ee,

v affected fish, and the controf hish

arg ati still syr

of the

swift and invelved 2

The effect of lignite carbon on the fisi
exposed fish. None of the controi fish developed any lesions,

Satisucally, the resuits were definitive that activared carbon use caused

{HLE in thase fish,

Discussion
The basic hypothesis of this study was
hought th

t activated carbon causes HLLE

arbon dust (nown as Hnest was

ations ai the Toledo Zoo

> carbion was removed | anged, yet

HLLE symptoms could st be produced by adding susceptible fish to the

aguarium, indicating there was some unknown residual action by the

carbon. C fines were Fraguently discovered o the friter s and
Tepi 4G ai of wariu

strate would then render the ag

fishes (Assurming na new garbon usel,

in fishes. Originally, it we

nt. This wa

the causntiv

% water,
ium safe for

purhbreaks of HLLE in gystems

v have reporied acu
where carbon had been accidentally ground up and gected into

wms by mechanicai filtration systems. t has alse been reported

ag

seem to develan HLLE as Trecuently, o

ate erganic carbon from walar

Sinen foarm fraclinnalors remove partic
Gncluding carbon finesh, 1t was thought that this might be why these
systems do not cause HLLE as readiiy. In add he hard peilered
carbon used in this study did not cause severe HLLE, while the soft dusty
carbon did. However, no carbon fines were seen in the his
examinations of the lesions of the siudy nsh. s means e
causing the effect is er fleating, the fines were
FOI0GIST 10 see, or that there i§ somé ather factor associated with
ibie fishes.

o0 small

an use that causes HLLE in suscept

nformaily presented 1o home aquanisiy, sums

would merntion their own cases that confirmed the relationship between

LE, but other aquarists would steadfastly argue agamnst the
16 have used carban filtration

when these resuits were |

carbon and
conciusions. Some of these home ag
products for years with no problem. Public aquarists as 2 whale are
much maore familiar with the cause and effect of carbon and HULE,

Wit difference n experences? 1t may be dug to home aquarists

15

it may also be that home aguar S never

a commonly used filtration material could be at the

root of the HLLE issue.

Diet Study:

After the HLLE project was conciuded, 3 post-study miot project was
iong-term seffects severe HLLE lestions might have
fy fish were he
ernoved. Morthly 45%
tank continued to be fed
and the hish were sedated,
sonths. Al food fed to the
win

undertaken 1o $0¢ wi
on the health of the fish, All of the remamin
ive tanks after rhe carbon was ¢

ther respa

els or basic fake
ur times over three
rree to four times per

et {premiy

il weighed |
hed, and the fish were fed
spRrop: arnounts, Feeding amounts were approximately 1.5% of the

fish's body weight in food per day, Both focds had the same percentage

measured
fish w

direct comparison was easiy made.

th i centimeters’

Using a formuta K o fish weight in grams 7 100 © Len
tion factor K was determined for each group of fish.
ies scientists to determine how “robust’

the average con
Condition facter 15 us
a particuiar group of fish ks, A lower number indicates & thinner, poor

ther, and
te

ugher number shows that the fish is b
1. OF course, extremely high numbers can indt
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Candition Tactor numbers cannot easily be comparad between $pecies, of
even between different age hish of the species, but these numbers
can be used 1o show relaive gifferences in condition betwean groups of
similar fish. The condition factors for surgeontish In the wild rénges
fram 3 1o around 4, The range of "R in the study fish was 2.384 1o
3.882.

ner average condition

The fish fed the premium pellsted food had a hi
facior (3.354) than the sk fed the geneis flahe foud (3.047), Mure
importantly, the control fish not exposed 1o carbon had 2 higher
condition factor {3,280} than the fish with severe HULE (3,088), The fish

exposed to pelletad carbon were mntermediate {3.235)

This shows that HLLE causes systemic health problems in fish, and is not
2 purely cosmetic ssue, While this does seern intuitive {after all, fish with
HLLE do look very sichk) it has not been demonstrated before, that MLLE

azs any direct effect on e fish's health,
Caonclusion:

The recommendation based on the dear effect that the use of carbon had
fish i not to use activated hgnite carbon n marin

on the study
aguariums housing fish species susceptible to HLLE. Other means of
water guality management should first be exploced: wiater changes, non-
carian chermical Hitration, or Toam fractionanon, Bxtruded pelielrd
carban may be more suitable, especially if used sparingly. No conclusions
can be drawn regarding the use of arbon Bivration products that were

not ested.

Il you do use carbon, ninse it Well In reverse osmosis Water prior to use,
employ a foam fractionator, and do not piace the carbon in & high water
flaw reactor (that might serve 10 break the carbon granules up into finer

particies).

The original research was funded by the Toledo Zoo Foundation and the

Toledo Zoological Soctety, and the full results will be published in the
North Amencan fournal of Aguacuhurs,

Thus article was written for CORAL Magarise in grder to make thy
resiits avatlabie to & lay audience i a tmely fashion, However, tnis
article contains an abbreviated versicn of the study. Those wishing to

reference this work or to fearn more about the study are urged 1o acquire

A copy of the original paper when i1 is publishad.
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