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Four separatephases of studies were conducted by
scientistsof Cal Poly San Louis Obispo in partnership
with the NPC from July of 2003 until 2007.

Many of the NP@unded studies focused on various
contributors to spot alteration, etchingcraze
crackingand discoloration.

The phases examined the effects of materials and
water chemistry to the extent of the defects.

Phase 1 would seem to be a logical starting point.

We find that this study is deficient for analysis
however, because nainly do the authors admit to
difficulty Ay 1 SSLIAY 3 & (SNJ
providereaders with any data to doubleheck their
claims.

Therefore, this issue will examine some of the
conclusions from phase 2.

The experiments undertaken in phase 2 ree
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Deterioration of Plastered Swimming Pools
{ dzNJF I OS & 3 KachiakRev, Ph.D{ &ntl Mirupam
Pal, Ph.D.
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The experiments sought to investigate the effeats
water chemistry, sanitizers, stamp procedures,
calcum chloride percentages, and other factors on
surface deterioration.

To investigate some of these effectis} test pools
were constructed, with avater-to-cement ratio of
0.5 and 1 percentalcium chloride.

Each of the pools was divided longitudinaiihto
two parts separated by a tiléine. One side was
plastered without theaddition of lubricating water.
The otherside used supplemental water witht8-5
trowel passes.
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around 65°F during the trowelingwhich was
completed after 6 hoursThe pools were filled with
water fivehours after completion of plastering.

The pools were treated with differenstart-up
procedures and different  sanitizers. See
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Investigators attempted to set aer chemistry
parameters for the balancepools to a targeted LSI
of about 0.04 while for the aggressive pools, they
aimed for a target LSl of betweer0.4 to -0.65.
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Regular chemical tests were performedery day
and the results recorded.

Formal evaluations of the appearancef the test
pools were conducted threetimes during the
course of the ninenonth study, when the pools
were inspected foetching, discoloration and craze
cracking.

These observations were recordedtlive cancluding
remarks otthe phase 2 document.

The water chemistry parameters werecorded and
made available in the documentin an
accompanying appendix.

From those parameters, it is possilitereconstrict
Langelier Saturation Indicefr all of the pools,
which we havealone and provided in accompanying
graphs. We do not believe that grapbs this data
have ever been published.

Casual inspection of the LSI grapfeveals that

most of the balanced poolachieved balance some
of the time, but many were out of balance and
actualy scaleforming for a significant length of
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pool 1, also spent sonté@ne in aggressive water.
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truly be considered aggressivispection of their
L3 graphsshows that pool 8 spent about 2 months
in aggressive water. Pool 13 was not aggresaive
all, and actually scattorming most of the time.

The conclusion made about these tgsiols in this
phase of the Cal Poly research is:
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observed in previous studidbat aggressive water
chemistry causes significantly more etching
deterioration compared to balanced water
chemistryand remains the major factor drivirthe
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is hard to understand hovanyone could make a
statement aboutaggressive water, since none of
the poolstruly were.

Closer inspection of the LS| grapleseals another
discrepancy.

After about a month, all of the pooisere observed
for etching, discoloratiorand crazecracking.

l'd GKAA GAYSE
observed to show etching.
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This observation refutes the conclusiorade in this
report that aggressivevater caused the etching.

If these pools wer balanced, thetow can etching
have occurred?

Also at this first observation pointoth of the
G 33INB&aA S whichiead actudly seajeS
forming, were observed to show early signs of
etching

However, this does not support theonclusion

made in this report that aggressivevater caused
aolfl yOSRE

Since both of the pools had been eithecale
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how can aggressive wathave caused the etching?

At the end of the ninemonth study, thepools were
agan observed for etchingiscoloration, and craze
cracking. At thattime, each of the pools was
observed tohave etched. Some pools etched worse
GKIFY 20KSNEO®
medium levels of etching.

This evidence does not support theonclusion
made in this study that aggressiveater caused the
etching.
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observed to have expamncedsevere etching.
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Pool 8 was observed to be the mdsadly etched
pool.
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the notion that an aggressivenvironment caused

the etching sincei KS Ll22f gl ayQi
aggressive.

The spa were evaluated separatelyand both
GoltflFyOSRE
severely affected bthe etching phenmena.
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measured over the length dhe experiment, both
spas were actuallysubmersed in scalorming

water for much of the 9 months. That both
experiencedsevere etching cannot in anyay be

linked toaggressive water.

Most pool industry professionalanderstand that
aggressive water causetching.

Acid wil etch plastert
etching involves eating away thelaster surface,
causing a roughened aridtegular surface.

But the phenomeon that has beercontested is
whether or not aggressivewater causes spot
etching, or spot alteratiorgs it is also called.

Spot alteration is distinct from generatching. The
spots appear white angorous, are generally about
Y2inch in diameter and abut 1/5-inch deep,
randomlydistributed, and feel smooth to theuch.
The plaster surface surrounditigese spots appears

gray.

The observations made in phase 2 diot include

details about the dimension®r texture of the

observed etching, so it difficult to know what sort
of etching was observed, spot alteration or
otherwise.

However, at the three observatiotimes, the word
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only someof the pools described (see graphs).
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At the second observation tiey etching spots were

described intwoofi KS aol f I yOSRéE L2

oftheq .l IANBaAaAPSE L22fa 2N al
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redsaizabie (rdfuyatioh bfthef idea that aggressive

water causedspot etching in this experiment.

At the third observation time, twopools, the
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were described akaving etched spots.
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about aggressive water, sincboth sps were
actually scaldorming.

It may benitpicking the data to focusn the term
Gall2id SiOK I dimensinis ardAeytdes
of the spotswere not provided; it seems pertinent
to mention this.
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To conclude our analysis of the resulend

0 KIFGQa GénerafF I O éoclusions of phase 2 of the QRbly San Louis

Obsipo Research results:
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the data of the test poolexperiment show that

none of the testpools were substantially aggressive

for a ninemonth duration so it would bdlifficult to

make statements using thiexperiment about
aggressive watetausing anything.
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pools etched in both balancednd scale forming

waters: therefore,aggressive water cannot be the

cause of the etching in this experiment.

w ¢ KS lief Bafuthton Indices thatwere
calculated show that spot etchingas observed on
balanced poolsTherefore, aggressive water cannot
have caused the spot etching in tleigperiment.

This experimentfrom phase 2 of theCal Poly
research does not provideany reasonable

GeSplatakoh §6r3ke catfis? éfdot etching.
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NPIRC Test Protocol Parameters July 2003 Phase 2 Experiments

Pool Start-Up Stated Water Sanitizer Comments
1.D. Type Chemistry
1 Traditional Balanced Salt Sanitized with bleach 30 days prior to addition of salt
2 Hydrogen Balanced Hyd. Abandoned
Peroxide Peroxide
3 Traditional Balanced Bleach Without stabilizer
4 Traditional Balanced Trichlor Feeder
5 Traditional Balanced Salt Salt added 24 hours after start-up
6 Traditional Balanced Dichlor
7 pH-Neutral Balanced Trichlor 1 gal. of bleach added upon start-up. Trichlor floater added on day 15.
No acid added in regular maintenance
8 Traditional Aggressive Trichlor Feeder
9 Traditional Balanced Bleach With stabilizer
10 Traditional Balanced CalHypo
11 Acid Balanced Trichlor Rebalanced 3 days after start-up
12 Traditional Balanced Trichlor Borates added at start-up
13 Traditional Aggressive Dichlor
14 Traditional Balanced Dichlor
LSl Pool 1, "Maintained Balanced", Traditional Start-up, Salt added after 30 days
9 Month Observations: most discolored of all, medium etching, worst crazing
2.5
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Ave LSI= .1
1.5
Scale forming
Etching at steps, minor discoloration
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LSl Pool 3
9 Month Observations:

"Maintained Balanced" Traditional Start-up, Bleach
minimal etching, small discoloration, some craze

cracking

2.5
Ave LSI= .3
2
1.5
Scale forming
Pronounced discoloration, no noticable etching or scaling
1
- - @ With CYA Correction
- -. B No CYA Correction
o5 -4-—-$—
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& = " - "m = =
Balanced | - L ‘ - = L 4
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-0.5
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1e Aggressive
2
LSl Pool 4, "Maintained Balanced", Traditional Start-up, Trichlor
9 Month Observations: some etching, some discoloration
2= Ave LSI=.3
2
1.5
Scale forming
] Minor discoloration, no noticable etching or scaling
1
@ CYA Correction
L - BNo CYA Correction
o5 4 PP—m— P — =
™ db = - ] o -
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a - = : :
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~ -
0.5
-1
Aggressive Many white spotssuggesting etching
-1.5
-2
LSl Pool 5, "Maintained Balanced", Traditional Start-up, Salt added after 24 hours
9 Month Observations: significant craze cracking, some etching, some discoloration
25 Ave LSI=.2
2
is
Scale forming
Etching deterioration, discoloration apparent
* L]
® With CYA Correction
os m= B No CYA Correction
-
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Aggressive Etching Spots
-15
-2
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Pool 6, "Maintained Balanced"”, Traditional Start-up, Dichlor

9 Month Observations: "One of the best preserved pools,” minimal etching, some

discoloration

5/28/2005
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15
Scale forming
No signs of etching or durability problems
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