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Harmsco PolyPleatrM Fil ter Cartr idges

Harmsco is pleased to offer the fol lowing information and
third party evaluation data for our PolyPleatrM l ine of f i l ter
cartr idges. These cartr idges were specif ical ly designed for
the economical removal of Cryptosporidium and Giardia. As
you wil l  see, ou r PolypleatrM ca rtr idges meet the
requirements of  NSF 53.

PolyPleat" is avai lable in many standard 2 3/+" f i l ter housing
conf igura t ions  inc lud ing ,  41 /z "  "B ig  B lue"  d imens ions .
Harmsco also manufactures these f i l ters in our high
capacity, high surface area Hurricane Series. Our
Hurricane@ series is designed for single f i l ter housing f low
rates of 40 to 600 gal lons per minute, which is perfect for
communi ty wel ls ,  parks,  and smal l  munic ipal i t ies.

Harmsco Fi l trat ion Products offer l iquid f i l t rat ion solut ions,
which include "Point of Use" to "Point of Entry" to "Water

Su pply" .

I f  you have any questions regarding this excit ing product,
please feel free to contact us at 800-327-3248.

P.O. Box 14066 - North Palm Beach - Florida 33408
(80O) 327-3248 Toll Free (561) 845-2474 Facsimile

www.narmsco.com
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Introduction

on Decamber 16' 1996 a tirye Giarda arrc &yptosporidium challenge study was performed on the HarmscoHIF-14 vessel and PP'D-I cartridges at Analytical services, Ine. in williston, Vermont. This challenge studywas performed under low diffeiential pressure (< 5 pSlD).

Methods

'A pilot plant was set up as shown in Figure 1. This pilot plant included a 55o gallon reservoir tank, two3 horsepower centrifugal glmPs, an iniection pump forth" Jrg"ni"ms, a Blue wtit" F-3oo flow meter, theHarmsco HIF-14 vesser and pp-D-l firter, two pressure gauges (Hericoid 0,.60 psr, o.zs%accuracyl andinfluent and effluent sampling ports for organisms. in"'uour"" water for the challenge snrdy wasAnalFical services, tnc.'s tap',t"t"t (filtered surface water from champlain water Districi, so. Burlingitoni.The challenee study carriei water was chlorine neutralized and pH adiusted (pH 7.0 * 0.4) prior to theinitiation of the chaiienge. A heat exchange unit was irrstalled in the reservoir tank to prevent heat buildrpdue to recirculation of water through the pump.

The organisrn challenge was begun on December 16, 1996. Laser particre counts were not performed forthis challenge due to time constraints and difficuities with the sensor. Live cysts and oocysts wereinjected into the filter influent for appioximately 4E minutes. The iniection pump was plumbed directlyupstream of the system pump intake to ensure complete mixing (Figure 1). The system was run forapproximately 36 hours at approximately 6o GPM and 4 pslD. Influent and effluent samples werecollected for the first 18 hours using 293 mm polycarbonate NTE 1 gm disc filters at a calibrated flow rate.After the completion of the organisrn iniection these filters were removed and a second set of filters wereinstalled for the remainder oi ttr" t g horr". After the first 1g hours the influent and efftuent samplingfilters were r€rnoved and a third polycarbonate filter was installed to sample the test filter effluent for therernainder of the challenge (for 18-36 hours). All sample filters were transferred to ctearly labeled botdescontaininE physiological saline (pBS) and E % formalin

All sample filters were processed by blending for 30 seconds using 2oo 4L Tween go, 2oo gL sDS andPBS' Atl filter e)ctracts werE stained using a monoclonal immunofluorescent antibody (tFA) stain asspecified in Tfre protocol of AsrM Pzzg, Enumeratio n of Giardia cysts and cryptogporidiumoocysts wasperformed using ftuorescent microscopy at 300X magnification.

*_h
Pro jec t  No . :  96319 -046



Tesr Fltren HIF-14 vessel and PP-D-I canridges

CHALLENcE Oscerulsus Live Giardia lamblia and Cryptosporidium parvum

Svsreu Flow Approxirnately 60 gallons per minute

Wrren Tvpe Chlorine neutralized filtered surface water

Svsreu PRessuRe Sranr lru/Our 50 psii47 psi

Svsreu PnessuRe Eruo lar/Our 49.5 psi/45 psi

A tN Pnessune Sranr 3 psi

A rru Pnessune Eivo 4.5 psi

Dunalorq op Cxeu_eruc g ltq.lecnor,r 46 minutes

DuRaloru or lruruuelrr Snru,lple CouEclolr 18 hours 20 minutes

INFLUENT Sa[apLeR Type 293 mm disc 1.O mm NTE-PC

Dunlnonr or Errtuerur Slurue CoLLecnoH
' 0 - 1 8 H o u R '

18 hours 20 minutes
-18 -  36 HouR' 19 hours, 20 minutes

ErrtueHr Sauple Tvpe 293 mm disc 1.0 mm NTE-PC

TorAL Votuue FrtreReo Apprcximately 1 35,600 gallons

DarE or CuugtrcE December  16  -  18 ,  1996

Challenge Study Specifications

Tabf e 1 : Pilot plant specifications for the live Giardia and Cryptosporidium chaltenge performed on
the Harmsco HIF-14 vessel and PP-D-1 cartridges by Analytical Services, lnc..

Proiect  No. :  963 j  9-046
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Restrlts

Resutts of tte challenge study were determined by quantitativoly comparing the nurnbers of organisms detectedin the influent and efftuent ""-pf.".---'-

Log Removal Values were calculated using the following formula:

LRV = Locto ( .f ! 
orsmllrlns spefiea to filter \

, *  1

Percent Removal Varues were carcurated using the fo[owing formura:

"r" ar = (t tofilter - # of organisms recwerecl the
# of organisms applied n-Vlter

Tabte 2: Resufts of the Giardia and cryptosporidium challenge performed on the Harmsco HIF-14 Vesseland PP'D-1 canridges by Anaryticar service, rnc. on November r6-1g, 1996.

'Please note: Due to the limitation of the srstem flow metar, the calculated number of organisms applied tothe filter and recovered from the fitter, and therefore the removal values are approximate.
LRV = Log Removal Value

% RV = Percent Removal Value

DISGUSSION:

Good removal of both Giardia and cryptosporidium was observed for the initial 1g hours of the challenge (> 2.3log) and the second 1g hours ottn" lrjv (: 2.g log).

Project  No.r  96319-046



u C D
J A
: r C D

= '

(.

l

t i =

<.<
E'=.
J ' ? -

< o
>< r.o

' e r J J

J

C N  T N

. r r O {
= =  <

<'Tl -l 1-l
A -

s n v A
- v  * v

: €  o {
\ v

q  q r
- l -

o - \

; o
' X ( a
x oa r c

o

b
I
P 5
F T

M TjrIN
A  - r AH  - W
-  J .  r-{ - lJr

E  = J

fAr<
Y  I E ; .

: J :
l - c

|  " ,o
Y l m

l o
I r-F

I

U)

o
a
Fr.
t<
I
F.
Fr.

J

t3

. q
\J
-i
sJ .
FQ
F : .
FJ

rt
F

O .

o
0a

o
a
th

o

(O
o

e
o

?

- r O

< -r''l --l -rl
A - A _
u A v ^
- v  - L J

s {  o €
u

o  x <
o  { o
= o- -
o \

r-{

O t-.

E
; r +

6 q l
ft r-

o Ui o

;'
c i O
E r h

9 u
o

ge

!''l

o

{

p
gQ
Fl

F)
H
5

L
o

ct

ID(o



nalytical
>ervrces, Inc.

Introduction
on November 14' 1996 at Analytical services, Inc. in Vermont a rive Giardia and ctyptosporidium:H::inT$#"ruil.:m1,": $;5;'lu"o iiun-l'zolr,"r"l,,,r",. rni" "r,lir""n" study was perrormed

Methods
A pilot plant was s-:t up as shown in Figure 1. This pitot prant included a 55o gailon reservoir tank, two
3 horsepower centitugj il;';; ti"*on n,-p roiii-" 5rs"ni=-r, " er"" wh,i,e F-3o0 frow meter, the
HUR-170-Hp f i t tesarnp'ins**ioitffiffi*:""::'i:S,'f,?[:iJ'.fin.'?k, f#ffiliiiil:S':",,::H*:yll:Analytical services' ln".'ti"p'*ii* frrr"r"a surface,r".to tro,n champrain watlr oistrict, so. Burringrton).The chaiten5e stu_dy .orri"i-;;;;;; *"" "nrorine neutratizea,:T oH adjusted (pH 7.0 t 0.4) prior to thetr1i' :":t n:":,iH";T"1 ffi;i:ffil:"r :Hiffifi ftr in the rese rv o i r ta n r to p re v e n t h e a t b u i r d -u p

The organism challenge. was begun on Novemb er 14, iggg. prior to the injection of organisms the
differential pressurewas determinJ at so "na 7s cpM'(iE c-rrn,1 a# *";;;illbte due to the timitationof the flow meter)' a"tr' oiln"JJ; iates exhibited a o.s psrD. Lasei iliil srab sampres were arsotaken botfr prior to injection il;;;le compretion of the .h"tt"ns" (T"b[; J;lo +1. Live oocysts werethen injected into 

-the filter il;;;;r approximatery 4s minutes. The injaction pump was prumbeddirectlv upstream ol^tl" "G;;;;'ilr*." ,:-r-":gr'"o-nr"!1rnixins (Figure r t. rn" system was run
for approximatelv 36 h;;;;i';;;;il",erv 100 aprur aiJ r psro. rnlueit and effruent sampres werecollected for the itt te r'ououJl[;a; r- porvcarbonate NTE 1 gm disc tirt"r"'"t a catibrated frow rare.After the completion:l 

t" ";*"';;;;ctionthese;id;*;r" removed and a second set of firters were
installed for the remainder "r tn" lg';"urs. After the first 1.g hours,t" r"irr"", and effruent sampringfilters ware remov"l."tta " tnlti*rt*rtn"," filter was inJailed to sampre trre iest firter effruent for the::Hffi"iff:,:i:i',:T:i',lJJf,fs;::i,"Jr"tt,*,fil: ilff" were transrerred to c,ear,y rabe,ed bon,es

All sample filters wrPBs'- ,irr iiii", il'"J:':'l?:1"il:",$j['Jff':":?"T:lifilf?i:3,::".:1."::-L?#3,{\.ii",::
;AiHlJffffi",::::i'Ji:k1i;ii:hf**',,,::1,:;cysts and cryptosporidiumoo"y"t" *""

Project No.:  9631 9-046.R
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Table 1:

Challenge Study Specifications

Pffot plant specifications for the live Giardia 
1nd cryptosporidiumchartenge performed onthe Harmsco LHUR-I70-Hp Filter by Riatnicat Services, lnc..

HUR-17GHP
Cxltunee ORceNsus

\e Giardia lamblia and Cryptosporidium pawum

Approximately 100 gallons per minute

Chlorine neutralized filtered surface water
SysreM PREsSURE Slenr 5O psi/49 psi

lAru pnessune Eruo tN/Our 5O psi/49 psi
A rw PnessunE Snnr

A lr.r PRessune Eruo

DuRa10ru op cHatlrrucE liuECTtoN

Dunanoru or INFLuENT Sal,rn-e Courcrtoru
lrurtuerur Salapun Type 293 mm disc 1.0 mm NTE_PC
DURATIoN or Errtuenr Saurue CoLtEclor,t

" 0 - 1 8 H o u R "

' 1 8 - 3 6 H o u R '
16 hours, 10 minutes

Errluerut Salapte Type 293 mm disc 1.0 mm NTE-PC
Toret Votuue FrtrEneD Approximately Zl 1,OOO gallons
Dere op CnaLLENGE

Nove,m!gl__i4 - 16, 1996

Project No.:  9631 9_046.R
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Results

'1"il::"?1ff."H"#i,#1ffi[determined bv quantitativetv comparins the numbers or orsanisms detected

Log Removar Varues were carcurated using the fotowing formura:

LRV = LOGtot  \
\ # oJ orguisnts recovered efiIuent )

Percent Removar Varues were carcurated using the forowing formura:

% R Y = ( l
#oforganisna ipp@

to filter - # of orggnisms recovered the

Table 2: Resufts of-the Giardia and cryptosporidium challenge performed on the Harmsco HUR-170-HpSystem by Analyt ical  Service, In". 'on t tou"mber 14 - 16, 1996.

'Please note: Due to the limitation of the system flow meter, the carcurated number of organisms appried tothe filter and recovered from the fitter, anc therefore the removar varues are approximate.
LRV = Log Femoval Value

% RV = percent Removal Value

Project No.:  9631 9_O46.R



Table # 3: pre-Chaltenge Laser particte Counts
Laser particle Count Besillts

Table 4: post Chaltenge Laser particle Counts
Laser particle Count Results

DISCUSSION:

,ftH:T:i:J"n ?r",;:"J:" 
^#r#r:Iy""l!:3,tli. "o**ed ror the initiar 18 hours or the chailenge t>_2.7

2 . 6  x  1 0 s 8 . 0  x  1 O a
1 . 8  x  1 0 4 3 . 7  x  1 0 3

1 . 0  x  1 0 3 1 . 7  x  1 Q 2

1 . 9 x  1 O 3 4 . 0 x  1 0 2

1 . 1  x  1 0 3 1 . 0 x  1 0 2

2 . 7  x  1 O 2

1 . 6  x  1 0 4 1 . 4 x  1 O a

1 . 1  x  1 ' 0 4 1 . 3 x 1 O 3

7 . 8  x  1 O 2

1 . 3  x  1 O 3 1 . 3 x  1 O 2
2 . 7  x  1 O 2 1 . O x  1 O 2

3 . 3  x  1 O 2

Project No.:  9631 9-046.R
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