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onBalance Case History #0B—00005E

The (homeowner name) pool on (homeowner address) in Tracy Californiawas built by AquaPool and Spa,
and plastered by Burkett Pool Plastering. According to the records of Aqua Pools and Spas, the pool was
built and plastered in September of 1998, and turned over to a service company, Agqua Chlor, who started
the service on 9/2/98. On that first day of service, the service company aready documented that the pool
surface had “white spots and streaks throughout pool and spa— mottled.”

This pool wasinvolved in legal activity between the owner of Aqua Pools and Spas, and Aqua Chlor. The
pool has subsequently been replastered, and the litigation is now completed. To summarize, the litigation
involved asuit instigated by Aqua Chlor (plaintiff) on multiple counts, including breach of contract, trade-
mark infringement, and slander issues. The slander issue included the contention that the builder and/or
plasterer were blaming the poor appearance of pool surfaces on the quality of service provided by Aqua
Chlor. Agua Chlor’s position was that the statements constituted slander, especially inlight of their conten-
tion that the damage to the pools was actually aresult of construction defects.

Two yearsinto the lawsuit, the owner of Aqua Pools and Spas counter-sued, contending that they were due
damages based upon the damage they felt Aqua Chlor caused to alist of specific pools.

Aqua Chlor engaged onBalance as expert witnessesin the actions, and Aqua Pools and Spas engaged Rob
Burkett and Greg Garrett as expert witnesses. Rob Burkett also brought in Alan Smith of Alan Smith
Plastering (Orange County, California) and Randy Beard (a swimming pool service technician) for onsite
inspections, and Bob O’ Neill (Micro-Chem Laboratories) for additional laboratory analysis.

During the course of the litigation, this pool was core sampled, and analysis was performed by:
RJ Lee Group (Niels Thalow) for the plaintiff
onBalance (Que Hales) for the plaintiff
Micro-Chem Laboratories (Bob O’ Neill) for the defendant

The three analysts prepared reports of the plaster, and Smith and Beard prepared reports based on the
onsite visit. These reports are attached.

Also, the builder was required as part of the litigation to provide alist of plaster components. That listing
declared that the pool plaster was composed of cement, aggregate, water, calcium chloride, and Davis dye.
It was al so brought out in deposition that the plastering crew used wet tools or wet finishing techniques, as
well as engaging in hard troweling.

The resolution of the lawsuit and counter-suit were as follows:
The counter-suit was dismissed on summary judgement, meaning that the court dismissed the Aqua
Pools and Spas all egations without hearing evidence, determining that the legal action was without
merit.
The original suit was decided by ajury in favor of the plaintiff (Aqua Chlor), and monetary dam-
ages were awarded. Additionally, legal fees were paid by the defendant (i.e., the owner of Aqua
Pools and Spas and/or his insurance company).
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It isimportant to note that neither the judge nor the jury actually made aruling as to specifically who was
responsible for the condition of the pool plaster surfaces. The verdict rendered was ageneral verdict on all
causes of action. However, the general verdict was for the plaintiff (Aqua Chlor), and against Richard
Townsend, owner of Agua Pools and Spas. No defendant in this case was awarded any monetary judge-
ment, legal fees or costs.

Hundreds of pages of testimony, both in deposition and in open court, were generated by this lawsuit, as
well asthe generation of the previously mentioned |ab analyses. The gist of the evidence presented isthat:

The primary characteristic of the surface problems in this pool can be characterized as excessive
porosity and the leaching of calcium (Thalow)

The surface did not display the characteristic evidence of acid etching (Thalow)

The pattern of the leaching may have been associated with the finishing process, with local areas of
higher water:cement being more susceptible to leaching (Thalow)

There was a high concentration of chloride... and it is known that this may influence the color of
concrete surfaces (Thalow)

Thereisaknown incompatibility between calcium chloride and Davis color dye, which can result
in blotching and discoloration (Davis)

There is aknown correlation between the use of wet finishing tools and surface paling (Davis)
Thereis aknown correlation between over-troweling and surface discoloration (Davis)

Thereisa specific causal chain of events evidenced in this pool, which includes the use of incom-
patible admixtures, prohibited finishing practices, and an overall disregard for professional work-
manship practices which, in this pool, led to the severe discoloration seen on the pool surface
(onBalance)

It is permissible to violate manufacturers recommendations if the contractor believes they do not
apply (Garrett & Burkett)

Plaster is, indeed, composed of portland cement, aggregate, and water, but it isnot really aversion
of concrete, so accepted concrete practices, rules, and guidelines such as those from the Portland
Cement Association and the American Concrete Institute do not apply (Garrett & Burkett)

In spite of the lack of any hard evidence, and in spite of hard evidence to the contrary, this pool was
discolored by aggressive water chemistry (Garrett & Burkett)

Pool is*“smooth to the touch” but also “extremely etched” (Smith)

Pool has*“water corroded metalsin pool system, skimmer basket handle and light screwsindicating
contact with corrosive and/or aggressive water.” (Smith)

Light niche screws corroded and, grout only discolored below water line, surface appears to be
“attacked by acidic pool chemicals.” (Beard)

“The observed leaching of calcium-based cementitious constituents from the plaster system by
pool water isthe likely cause of the surface problems.” (O’ Neill)

It isinteresting to note the following about the reports from the defendant’s experts:

Dr. Campbell, Garrett/Burkett’s expert from a previous study (see o0B-00005D) had recommended
O’ Neill as a consultant for this problem. Dr. Campbell specifically noted porosity problems with
the plaster, and recommended that O’ Neill perform achloride analysisand an apparent water:cement
ratio determination. Although Mr. O’ Nelll reports having been provided “several reports, photo-
graphs, and documents” with his sample (presumably including Dr. Campbell’s report and recom-
mendation?), he failed to analyze the plaster for water:cement ratio or to make any statementsat all
relative to the excess porosity that other researchers tied directly to the discoloration problem.
Excess porosity, which other researchers (onBalance, RJLee, and CTL) have associated with abuse
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of chloride admixtures and wet-troweling techniques, was ignored by Mr. O’ Neill.

As far as chloride analysis, O’ Nelll performed that task and reached the same conclusion as the
other two labs that looked at this specific pool (onBalance and RJ Lee Group) — that the sample
contained approximately 2% calcium chloride. In addition, he performed the chloride test indepen-
dently on the surface and on the interior surfaces, and found that the chloride content was higher in
the interior, showing that the contained chloride was, indeed, from the plastering process rather
than from penetration. If he was given copies of the onBalance reports, which were available at the
time, he should also have also addressed the admixture incompatibility issue, which he unfortu-
nately failsto do.

After failing to address the porosity issue as recommended by Dr. Campbell, and after failing to
address the admixture incompatibility issue, O’ Neill concluded that leaching was the causative
issue. Note that leaching is a non-aggressive removal of material, as opposed to etching, which
denotes an aggressive dissolution.

Appended to Mr. O’ Neill’s report is an analysis which onBalance commissioned from Dr. Clark
and NeilsThalow of R.J. Lee. Intheir report, Dr. Clark and Mr. Thalow find Mr. O’ Neill’s material
lacking in many areas, and discount his findings.

The “discolored grout” mentioned by Beard and Smith is actually discolored plaster which was
pulled up over the grout by the plastering crew, and not cleaned off (see attached photograph oB-
00005ED).

onBalance did not observe the metal deterioration claimed by Beard and Smith. The glaring prob-
lem with their written observationsis that, although they were provided with alist of plaster com-
ponents by the plastering contractor (Burkett), they did not address the obvious admixture incom-
patibility, nor did they addresswhy the plaster was already discolored aday after plastering, before
the service company ever added chemicals to the pool. Smith also does not explain how plaster
could simultaneously be “smooth to the touch” and also “extremely etched,” when the two condi-
tions are usually considered mutually exclusive.

Attachment A Written report by onBalance

Attachment B Written report by Thalow (RJ Lee Group)

Attachment C Written report with attachment by O’ Neal (Micro-Chem Laboratories)

Attachment D Written observations by Smith (Alan Smith Plastering)

Attachment E Written observations by Beard

Attachment F Scanned image of the Davis Color Chart (note injunctions against wet finishing and
overworking, and the statement that the use of calcium chloride is the only known in-
compatibility, which causes blotching and discol oration)

Attachment G Photograph of a Davis Powder Color tint package (note injunctions against wet finish-
ing, overworking, and use of calcium chloride)

Attachment H Photograph of a Davis Liquid Color tint package (note injunctions against wet finish-
ing, overworking, and use of calcium chloride)
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onBalance
Swimming Pool Chemistry and Plaster Consulting

Mr. Jerry Wallace
General Manager, Aqua Chlor

Re: onBalance Project oB-00005E
Mr. Wallace:

You engaged onBalance to diagnose the cause(s) for discolorations on the surface of the swimming pool
plaster located at [homeowner’s address] in Tracy California, at the residence of [homeowner’s name].
The onBalance partnersvisited the pool, and obtained photographs and core samples of the pool for analy-
sis. Thefollowing is a summary of the observations and results of the analysis.

M ethods

Visual/Tactile

The pool was inspected when drained.

The grey plaster pool exhibits an extreme discol oration pattern, and the pattern coincides with fan patterns
of discoloration, smeared plaster up onto the grout, driplines, etc. At theseinspections, it was noted that the
plaster surface was predominantly very smooth to the touch and to visual analysis.

Optical Photography
Photographs were taken of the pool. The photographs document the discolorations, driplines, tile grout,
etc. (see attached photo and microphotographs with description and commentary).

Document Review

onBalance performed areview of start-up and weekly chemical maintenance records maintained for this
pool. The chemical ranges were maintained within accepted industry standards, and the documentation
does not show any incidences of aggressive water conditions.

Core Analysis

Photography — Samples of the plaster were obtained, and the samples were photographed both in situ and
in the lab.

Photomicrography — The surface of a sample was photographed at 40X magnification, with care taken to
document the level of surface cement paste erosion as evidenced by the exposure of aggregate (sand) at
surface. The surface was found to be smooth, and did not display characteristics of aggressive chemical
attack.

Chloride analysis — A sample of the plaster was analyzed for chloride content using ASTM Standard
Method C1152 (Standard Test Method for Acid-Soluble Chloride in Mortar and Concrete) and a Hach
Quantab titrator variation of ASTM Standard Method C114.19 (Standard Test Methodsfor Chemical Analy-
sis of Hydraulic Cement — Chloride). The chloride content was found to be 460 ppm, which calculates to
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2.6% calcium chloride dihydrate by weight to the cement in standard swimming pool plaster.

Laboratory Analysis

Review of RJ Lee Analysis by Dr. Boyd Clark —\We have reviewed the analysis of the pool’s plaster by Dr.
Clark, which you provided to us (RJ Lee Project #MAH912505). Dr. Clark’s report is observational in
nature, rather than specifying causation, and states that he is not determining the mechanisms for the
artifacts he observes. He findsthat the outstanding characteristic of the phenomenon is excess porosity. He
also notes the reconstruction of components (calcium and silica phases) into separate microstructures,
rather that the combined microstructure that one would normally expect. He notes a degree of carbonation
and ionic movement which isfacilitated by the fact that the material (plaster) was submerged in fluid (pool
water), which makes these things happen at afaster speed than if the cementitious material had been kept
relatively dry (such as driveways, sidewalks, and other cement-based cores he is hired to analyze). He
notesthat the pH of hydration waslower than that of saturated Ca(OH),. This meansthat the ponding fluid
(pool water) was at apH lower than 13. In the supplemental report, Dr. Clark reinforces his conclusion that
the primary problem is one of porosity. He rules out abnormal calcium depletion.

Commission of Analysis by Niels Thalow of RJ Lee — onBalance cored the pool and sent the two cores
(along with two samples from another pool we analyzed for you) to Mr. Niels Thalow of RJLee Group for
analysis. Thetwo coresfrom this pool areidentified in the report (RJ Lee Group Project #MAH112353) as
ES1 and ES2. Mr. Thalow is an internationally recognized expert in the diagnosis of the various types of
aggressive attacks on cement-based surfaces. His finding was that there was no evidence of aggressive
attack, and hypothesized that the patterning (fan-shaped sweeps) may be due to the finishing process,
which included atechnique which left areas or spots of high surface water:cement ratios. He also notesthe
addition of high concentrations of calcium chloride — an admixture known to cause porosity and color-
mottling.

Observations

The presence of calcium chloride is associated with discoloration in cementitious products. Industry-
accepted documentation from the Portland Cement Association, the American Concrete Institute,
and other authoritiesindicate that even low levels of calcium chloride (<2%) will cause discolora-
tion. The accepted standard is to not exceed 2% dihydrate to the weight of the cement. However,
there is also a provision in the standard that all admixtures must be compatible. Calcium chloride
and color plaster admixtures are not compatible. Davis Color was reportedly used in this pool.
Attached isacopy of Davis' color chart, stating that there is aknown incompatibility with calcium
chloride. Also attached are copies of the Davis color powder and liquid packaging which includes
the statement of incompatibility. Tests of the this pool plaster show levels of calcium chloride
which exceed the industry-accepted maximum even for white plaster. Since there should be no
chlorideat all inthisplaster, exceeding 2% isaparticularly seriousfailure on the part of the plaster-
ing contractor.

The microphotographs of the this plaster were compared by onBalance with photographs of other
plaster standards (at the same magnification) which had been subjected to known degrees of ag-
gressive chemical attack. There was no indication of an aggressive attack on this surface.

There are indications that the plaster surface was finished with wet tools, or that water was applied to
the surface during finishing. Thisisapoor finishing practice whichis prohibited by ACI and PCA.
Davis Color aso indicates on the attached color chart and on the packaging that water should not
be used in finishing. The striped walls of the pool, along with chatter marks, is an indication that
water was applied to the finished surface and that the finished surface wasthen hard troweled after
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the time such troweling could be safely accomplished.
This plaster coating is thin, as seen in the photographs, which also may have played arole in the
discoloration problems.

Conclusion

The pool has not undergone an aggressive chemical attack. None of the accepted hallmarks of aggressive
attack (such as surface cement paste dissolution and etching of the surface-exposed aggregate) are evident.
This is consistent with the chemical history documentation provided onBalance and with the analysis
undertaken by onBalance.

Many factors are usually associated with spot discolorations, including excess calcium chloride, wet fin-
ishing, and overworking the surface. All of these factors appear to have been contributory to the problems
seen in this pool.

Sincerely,
Partner — onBalance Consulting
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oB-00005Ea — Patterns
on wall

oB-00005Eb —Tile
grout with plaster
pulled up from pooal,
calcium buildup above
and below water line.
Blotchy pattern on
plaster.

0B-00005Ec — Footstep
patternsand blotchy
discolorations on floor
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0B-00005Ed — Fan
patternson wall

0B-00005Ee — Crazing
on step face
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0B-00005Eg — Plaster
samplesin situ

0B-00005Eh — Plaster
samples removed

0B-00005Ei — Plaster
samples removed
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R] LeeGroup, Inc.

150 Hochbwerg Boad The Materials Characterization Specialists
Fonroaville, P4 15146

Tel: {7241 3251776

Fanc: {7 2d) 7381094

February 18, 2002

M. Que Hales

Pool Chlos

I6E Pennsylvanin Street
Tueson, AZ 85714

RE:

ect Mo
Dear Mr, Hales:
Enclosed is a summary of the results from the examinsiion of two concrele samples by scanning

electron microscopy (SEM) and ocid soluble chloride analysis. Four concrete samples wene
received @l BRI Lee Group's laboratory on December 12 2001, The samples were identified as

follows:
BRI Lee Groop Client Type of Test
— Sample Mo, Sample 10, Performesd
15911 51 Mot analyzed
(15912 ESZ SEM and acid soluble ehlonde analvgis
0815913 M1 Med analysed
815904 M2 SEM and ocid soluble chloride analysis

The concrete samples submitted for petrographic analysis were ficsl examined visually, Samples
ESH (0815911 and ES2 {ORI5912) were chunks of morar having two layers, The bottom moriar
layers were gruy in color, top lovers were dark-gray in color and approximately %7 in thick. White
areas were observed on the top, almost completely covering the surlace. Samples M1 (0315913)
and M2 (O813914) were cores of approximately 24" diameter. Similurly, these cores consisted of
two layers. The top lnyer was approximately %57 thick. White spots were observed on the top
surface. The samples were photographed in its as-received condition.  The depth of carbonation
wias measured afler slicing and application of phenolphihalein, A section obtained from the top of
the core was analyzed by SEM. Small amounts of powdered samples from the op layers were used
for acid soluble chloride analysis according o ASTM CI152/1152M-92, The analysis results anc
summarized in o table,

SEM Sample Preparution

WVertical cross sections of sample ES2 amd M2 were cut from the samples afier sections cut for
carbonntion fest. The sections were polished using 163 through 30 um grit abrasives, The sections
were dried, and vacuum impregnided using a low viscosity epoxy resin that contained a fluorescent
o dye. The excess epoxy was removed using metalbographic abrasive papers. Care was taken not o
grid into the somple. The impregnated samples were then pelished wsing consecutively finer
silicon carbide grit slueries (600 o 1000 got) on a glass plate,  Polishing was performed starting

Monmeville, PA & San Leandro, T4 = Washingson, (M. = Pason, WA
s, 1 g, com

onBalance Case History o0B—0005M

11



12

Page 2 od 3

Felwruary 18, 2002

with the use of 9 pm dismond paste and fnal polshing o 194 pm diamond peste on clothe. The
polished surface was then coated with a thin layer of carbon by evaporptive depoesition,

SEM Analysis

The prepared section was analyzed wsing an 3EM operatéd in the backscattered electron (BSE)
mmaging mode, coupled with energy dispersive spectroscopy (EDS) The wop lavers of the samplies
were analyred comparing white verses dark arcas. BSE imoges of represeniative features are
attached in the Appendix B.

Kampie Na. 08159002 (E52)

Depth of corbonation ol the top of the semple was abowt | mm,
Crushed dolomite was used as fine spgregate,

Decalcification of C-5-H was observed below the carbonation layer.
Depletion of calcium hydroxide was observed in this zone.

AFt deposits were observed below the decalcification zone,
[neressed porosity was observed in the decileified mone.

The carbonntion 2one ai the top surface was net uniform.

Below the decalcified zone cracking of the paste was observed, which extended 2-3 mim.
The paste was not sltered below this zone.

Caleium hydroxide was present in this zone.

The composition of the C-5-H was normal.

Patches af Cl-rich AFm and C-5-H were observed.

Estimated water to cementitious mfio was 045 in the unaltered zone.

Sample Mo, 81504 020

Whilbe aren

® " &8 ® @ ® @® ®

® B B @

Drark area

Depth of carbonatkon @t the top of the somple was about 1 mm.
Crushed dolomite was used as fine nggregaie,

Decalcification of C-5-H was observed below the carbonation layer.
Magnesium silicate formation was observed.

Depletion of caloium hydroxide was observed in this mone,

AFt deposits were observed below the decalcification zone,
Inereased porosity was observed in the decaleified ®one.

The carbonation zone al the lop surface was nol wndform,

Below the decaleified zone cracking of the paste was observed, which extended 3-4 mm.
T'he paste was nol altered below this sone.

Calcium hydroxide was present in this zone.

The composition of the C-5-H was normal.

Patches of Cl-rich AFm and C-5-H were observed.

Diepth of carbonation &t the top of the sample was about | mm.

Minos decalcification of <1 mm thickness was observed below the carbonation zone.
Magnesium silicate formation was observed,

The paste was unaltered below this zone.
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s Cracking of the paste was not visible.
o  Paiches of Cl-rich AFm and C-5-H were observed.
= Estimmied waler io cementitions ratie was 0.43 in the unaliered mone.

Summary

Petrogmphic annlysis of the concrete samples shows white aren on e swrface. The pasie of ihe
white arcas shows carbonation and decalcification of the C-8-H. Incressed porosity was observed in
these arens, Below this decaleified zone, deposits of etiringite and cracking were observed.  This
altered zone extends up 1o maximum 5 mm. Angular, fine aggregates were exposed at the surface
due to loas of material from the surface. The exposed dolomite appregate did nod show evidence of
acid elching. The white arcns seem to form due to local leaching of cement paste creating porous,
decalcified arcas. The pottern of the leached arcas may have been determined by the finishing
process, with local arcas of gher wic being mone susceptible io leaching of calcium ions,

Bulk pnalysis of morar indicates high concentration of chloride peesent in the smples, The
chloride-containing compounds were distributed all over the cement paste, except the decalcified
zone. This indicates that chloride was added to the mortor mix. [t is known that addition of calciwm
chloride accelerators may influence the color of the concrete surface.

The results are submitied pursuant 1o RJ Lee group's current terms and conditions of sale, including
the company”s standard warranty and limitation of Liability provisions, Mo responsibility o Hability
15 pssumied for the manner in whicls the results are used or interpreted.  The samples for this projec
will be stored for & periad of 60 days,

IF you hove any questions or if you wand us o do any further investigations, please call me st 724-
325-1776.

Sincercly,

Cf? b i

"

Miels Thaulow
Mhrector of Construction Materials

Annchmens
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(815911 ¥ 1541 1

[op & Hotiom Views of As Hecelved Sample

S{AH112353 - Sample No, 1815911- ES1
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Slde View of As Recelved Sample

MAHIII353 - Sample Mo, 081591 1- ES1
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MAHI12353

Sample No. 0815911

Figure 17 DSCNIZ03 I

| 1]

0.40

Flgure I: ISCNOTMELTPG
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MAHI112353

— Sample No, DE15911

— Figure 4t DSCNEI060.IMG

]
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MAH112353

Sample Mo, 081591 |

Figure 51 DSCNI20TIPG

Flgure &; [SCMEDIR I
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MAH112353

= Sample No, 0815911

Figure 7: DECNIIFIPG

F Figure §: DECHIZI0IPG
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Fop & Botiom Views of As Feceived Sample

MAHL12353 = Sample Mo, 081591 2- ES2
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Hide View of As Received Core

MAHI1X353 = Sample No. (81591 2. E52
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MAHI112353

Sample Mo, DEI 3012 — ER2

Figure 1; DSCHNOIYIG

Figure I: NSCNO194.TPG
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MAH112353

= Sample No, DE15912 — ES2

Figare 3 SCNOI5.0PG

P Figure 4: DSCN019%IPG

L3
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MAH112353

Sample MNo. 0815912 - ES2

Figare 5 DSCNEIRYIIG

Figmre &; [SCNEOHLTPG
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MAHI112353

" Sample No. 0815912 - ES2

rFl:url: H: DSCHIZHLIPG
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MAHI112353

Sample Mo, 08302 — ESZ

Figure 9t DSCHNOMILIPG

Figwre 18 DSCHIE0LLTG
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MAHIIZISS - Sample No. 0815912 - ES2
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MAHT12353 - Saomple Mo, (15912 - ES2
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MAHI12353 - Sample No. 0815912 - ES2
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MAHIIXISS - ﬂmnpﬂr M, ME159]12 - 252
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MALIZISS - Sample No. 0815912 - ES2
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MAHIEZIED - Sample Mo, 0815912 - E52
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MAHI12353 - Sample Mo, (815912 - ES2
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MAHTTZASY - Sample Mo, 015912 - ES2
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MAHLIZISS - Sample No. 0815912 - ES2

SOLIEETIF Y Cnwnap 13,482 5012004, TIF Y (nmm 15482

Pasie‘agpregate distritaitisn Coarbonnied poste

S ZEAETIF Y imm) [145Z SUI20%. TIF Y (il 13,452

P deposib(ai Partially decaleified jiasis

HEFH LA s Piige Dal ¥ i) IR0 W) L G roup, o,
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Acid Soluble Chioride Analysis
Projact Mo: MAH112353
m Lan Sampia| Chiaiide Concengralion
Ciand Cons id e %)
#5812 ESz .34
#15314 A2 032

Hole: Chicride parcant s by mass of corcrein

*lo of L
'.r\b"yh RS
r - ] \ 1-":’
e “j ﬂm% of T
e

RJ LeeGemap, Inc.
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PETROGRAPHIC EXAMINATION OF POOL FLASTER

PROJECT: 1213 Echo Summil
Livermaore, TA

JOB ND, C-4232-03

APRIL 28, 203

MICRO-CHEM LABORATORIES
&35 Bret Harte Dinive
PO, Box 485
Murphys, CA F5247-0485
(209} T28-B200

onBalance Case History o0B—0005M
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MICRO-CHEM LABORATORIES

=

535 Brea Harle Drive » P03 Box 485 & Murphys, CA » 95247 » (209) 728-8200 » FAX 209.728-6251 & www.micre-chem.com

April I8, 2003
Burkeit's Pool Plasienng, ne.
4612 Castle Cary Lane
Salido. CA 95368 Job Mo, C-4232-03

Atin: Mr. Bob Burkert

He: Petrographic Examination of Pool Plaster
Project: 1213 Echo Sumimt
Livermore, CA

In respanse to your request, i sample of gray pool plaster was received for petrographic
analysis, Seweral reponts, photographs, and docuiments were also submilted with the sample
The supplicd plaster sample was reporiedly oblained from a pool located at the sbove referenced
praject that exhibited surface discoloration or “spot elching.” The objectives of the examination
were 1o evaluate the physical and minerlogical properties of the plaster, and asceniain the
possible cause(s) for the reported surface discoloration as represented by the supplied plaster
sumphe.

Test Met

The plaster sample was enalyzed according o ASTM CE36-02, "Standand Pructice for
Petrographic Examination of Hardened Concrete.” The plaster was examined with a
siereomicroscope. Portions of the exterior surface were remaoved with a dental toal, rsirited in
a series of refractive index oils, end examined with n petrographic microscope. Exterior areas of
the sample were epoxied, saw cut, lapped, and reexamined with o stereomicroscope to evaluate
the physical properties of the sample. Thin sections were prepared from the epoxied areas and
examined at variows magnification with the petrographic microscope to study the mineralogy and
microstructure of the plaster. Areas of the thin sections were stained with an Alizasin Red 3
(sofution) and examined

Sample Desc

The fallowing plaster sample was necdived.

Mligro-Chem Semple Mo, Approsimate Dimensice, (0. Doscraplion Lute
1 49 c3dx L] Twen peeces of plaster. | LiGZEH
d0g 36 0E 213 Echi Summil
Livesmore, C&
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Burkett's Pool Plastenng, Inc.
lob Mo, C-4232-03

April 28, 2003
Page 2
P hic

1. Sample No. | consisted of gruy plaster bonded to a layer of shotcrete. The plaster was
composed of dolomite sand. white cement, and pigment materials. The plaster was
approximately Y-y in. thick

2. The results of the petrogrphic examination are presented in Table L

IMscussion and Conglusions

|. The overall strength properties of the plaster below the exterior face were satisfactory based
on the obierved paste hardness and paste-aggregate bonding properties by petrographic
anulysis, In fact, the strength of the plaster was excellent. The plaster was well mined and
properly sonsolidated.

|.|.

The exterior surface displayed a mottied light brown-gruy 1o medium gray color. The light
brown-gray discoloration was confined to the exterior surface area. The discoloration did not
extend into the plaster 1o any significant depth. The discoloration was spotty and did not
exhibit any pattern across the surface. However, the discolomation was fairly uniform along
both sides of a small longimdinal crack in the plaster. The light brown-gray areas were soft.
very lightly scaled, and contained a very low amount of unhydrated white cement particles.
Conversely, the medium gray arcas were [nirly hard 10 hard, intact, and contained moderate
amounts of unhydrited white cement. No scaling was present in the medium gray areas. The
depth of paste carbonation in the light brown-gray areas measured 8 maximum of 2.0 mm.
Carbonation in the medium gray areas Wwas spotty or, in some casss, non-existent. Leaching
of calcium was evident along the exterior areas in the carbonated regions. This was apparen
bath from the staining charncteristics of the thin sections in plane polarized light, and the
aptical properties of the carbonated regions with crossed polars, The intensity and depth of
the paste carbonation was not uniform along the exterior surfaces.

3. Based on the petropraphic analysis of the supplied plaster specimens, the light brown-gray
discoloration, weak paste, and very light scalg of the exterior surfaces in aress were not due
to poor quality plaster. The mottled appearance of the surface and random distinet spots of
discoloration sugpested that improper finishing was not the ceuse of the surface discoloration,
Further, the fairly uniform discolored weak aneas along the small surface crack also suggested
that the discolosation was caused by factors other than improper finishing or quality of the
plaster. The observed leaching of calcium-based cementitious constiments from the plaster
syatem by pool water is the likely cause of the surface problems. The leaching over time
would promote a localized boss in strength of the cement paste and would tend to lighten and
discolor the surface. Removal of pigment from thess areas by leaching and non-unifarm
carbonation would contribute to the mottled appearance of the surface.
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Burkeit's Pool Plustering, Inc.
Tob Mo, C-4232-03

April 28, 2003

Page 3

Should any questions arise concerming the findings of this repor, please contact the
undersigned.

Respectfully submitted,
MICRO-CHEM LABORATORIES

AL Y /{Q--l-;{ﬂ

Robert C. O'Maill, PG,
Senior Petrographer

BT
C413N03
A riachrmenl

[¥is peind i i fier diszarded. Charges o
Sample {tiom: The sarmple will be siored for 3 period of ane monih and therest .
" addifsonal samgile storape time andor shipping of the sample will be hilled 1o the client
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TABLE I |||. Ill LJ":" o 7

UM MO, -2 R308

S MPLE WO, 1 II'I.

PETROGRAPHIC EXAMINATION OF PLASTER SAMPLE
ASTM Cafg0l

Physhenl Description of Flasier

Exigrior Surfsce
Extenicn Surfacs Imenior Surlics DieprmiinConibngs Cracks Melizroctacks
Bloilied Hght brorams Tightly hosded 1o 10 e thack lzver of Mo lerge cricks. One Few o wime oloog
gy o medium gy, underlying shalersis secunidary Cally on small Jongisudizal enterion area. Pew
Medism gray areas are exterior faco crack. Areas on both below
faarly hard o hard, and sides of crack are
intact. Light brown- lighn brown-gray and
gray areas are 300 and sall on exleriorn
very light scaled. surface
Phiysienl Properties of Flaster
Pasre- Adr
Fzstz Harslness Eeste Color Patz Yalume — Agereaie Bond Conterd, & Cansoladation
Hard with few Patches of kght High Very sirong | Cinod
fairly Bard srcas brown-gray Fram
eararior s <1 mm.
Mediam gruy below.
i Sineralogieal Properties of Cemmtitioss Posie
Umihiyhrasedd Calcium Depth of
Location ement, & Hadronade, & By Ash, % Larsnaion
Esleriar 25 mm Argas abong exterios 312 Hang Spotty in areas with L0k
contain <1% 0 | mm 15% uaiydrated cement
derp, Other exterion apsis and & 2.0 mm in areas
10-15%, Plaster balow with 1% unhydrsed
exterioe coptans 10-13% cement. Carbonsted paite
is leached in areas.
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PRI TN G EA FHS OF AS-HEL EIVED PLASTER SAMIPFLE
S &MPLE 1 =l in cm)

PHOIT MO }-.l-.-l--_r_w:l'-u.--lumpll

PFHOTO 43 2 - Interior ssrfoce of sasphe

i AR
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STEREOMICROGRAPHS OF EXTERIOR SURFACE OF AS-RECEIVED PLASTER SAMPLE |
LOW ANGLE LIGHT (scale in mm)

PHOTO N0, 3 - Shows light brown-gray very lightly scaled paste and meedinm gray peste that is nod
scabed. Crack in light brows-#ray e iz indicated by srrows.

C-d 23103
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PHUFTOM BCRIMGRAPHS OF THIN SECTIONMS

FHEFTOE S48, % - Sanined seciian shows exierior sarface af ap of photo, Rectangle indicaces aren al Phodi
Mg, 7. | Misgmification = 407X, Field leagth = L. mm. Plane polariogd lhshop

PHOTO MO 6§ - Same Geld of view @ Ploto Mo, £ with crossed polars. [Magnificstion = 4000, Field
lempih = 1.8 mm, Crossed polar)

[-EI52-111
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PHOTOMICERIMGRAFHS OF THIN SECTIONS

PHOTO ML T - Close-up of Photo Mo, 5 Thin layer of seconldary Cal L) on externor fmw (arFowsh
iMagnification = HHIX, Field length = 0,72 mm. Maie poladized lghi)

PHOTO ML K - Same Neld as Phots Mo 7 with crossal palam. Shows pon-asiform carbenatios of
cement paste, |{Magnifeatios = 1M1, Fiekd bongih = 872 mm, Crossed polars)

C-4I5T-0
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PHOTOA B RO HAPHS COF THIN SECTIONS

FHOTO MO, 9 — Usscaimed grea of ihin seetion ssmilar (o Phiate M, 7. Shows very 0w amoum af
unhvdrated whise coment particles. (Magniicalion = 1A, Fiel lengil = .72 mm,

Plame ||||-|-!'I.I:-H| lrehit’

PO M0 10 - Same field as Photo Mo, 9 with orossed pelars shows iuu—quI'u-r.- pasle
earhomation, (Magsifeation = I, Field keagth = 0,72 mms, Crosed polars)

233000
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PHOTOAMDCROGHEAFHS UF THIN SECTTONS

PHOTO Mk 11 — Usstabned ared shons a mmberate amouin ol unhydrabed wivite cement Fﬂrﬂl.'h'.l |I.
paste (Errowsk (Magnification = 100%, Fleld length = 0.72 mm, Plne polarized Bght)

FHOTO M0 12 - Some field @8 Pt Mo, 11 shows spatty pasfe carboastion. | Magnification = 100X,
Fichil length = .71 mii, Crossed polars)

C-d233-1k)
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PFHOTOMIC ROGRAFHS OF THIN SECTIOMNS

PEONTOR 841, 13 — Sinimed sectben of pasie Bebow exterior Ewce adj@cenl o alaterete Myer. Note stroag
plak colored pasie as companid o sieined seciion from Phodo Nes, 5 and %

{Mugnification = 40K, Field beagth = 1.8 mm, Plame polsrized lighi)

C-4251-0)
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CHLORIDE CONTENT OF PLASTER SAMPLE

PROFECTT: 1213 Echo Summil
Lavermore, U4

IOB N0, C-4232A403

MAY 6, 2003

MICRO-CHEM LABORATORIES
635 Bret Harte Dinive
P.0. Baox 485
Murphya, CA 9304 T4klaS
{2 T2R-E200

onBalance Case History o0B—0005M
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MICRO-CHEM LABORATORIES

6535 Bret Harte Drive » P.0O. Boa 455 & Murphys, OA & 95247 @ (206} TER-B200 = FAX 205-T2R-E25 | » www, micro-chem.com

May &, 2003
Burkert's Pool Flasiering, Inc.
4612 Castle Cary Lane
Salida, CA 95368 Job Mo, C-4232A-03

Atin: Mr. Rob Burksn

Re:  Chlorde Content of Plaster Sample
Project: 1213 Echo Summt
Livermore, CA

In nesponse o your request, o sample of gray pool plaster was chemically analyzed for acid-
soluble chloride coment. The sample was reported]y obtamed from the above referenced project.
The pluster was previousiy analyzed by petrographic methods (see Micro-Chem Laborutories
report dated 28 Apnl 2003).

eicl Methiod
A representative picce of the plaster from Sample No. | wos saw cut parallel to the extenos
surface to provide two 0.2 in. thick samples, The samples were prepared and tested according to
ASTM C1152-97, “Standard Test Method for Acid-Soluble Chloride in Mostar and Concrete.”
Test Res

The resutles of the scid-soluble chlorde analvss of the plaster were as follows,

Sample locwiion T I Equivaient Cally conbenl,
gxterior (5cs. in. CL% oy massof sample G % hy mass of cemend S by mass of cement
(11 N e 0336 087 1.6L
01.2-04 050 054 194 _.:;
"' sssuming & seporied cement comien of J8.4%, by mass Il'.fl--'-'p'h

.ltl:_r

7o
[ <]
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Hurket!'s Pood Plastering, Inc.
Job Mo, C4232A.-03

May &, 2003

Pagel

Should any questions arise conceming the findings of this report, please contact the
undersigned,

Respectiully submitied,
MICRO-CHEM LABORATORIES

p{_ﬂ-”lm

Robert C. O'Neill, PG,
Lenior Petrographer

RCON e
CAI3ZAM

Sample [Mspogition: The sample will be stoned for & perioad af ane moaeh snd thereafter discarded, Chesges for
additiceal sample sisrage dime andfor shipping of the sample will be billed i the client.

onBalance Case History o0B—0005M
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R]J LeeGroup, Inc.

350 Hochberg Road The Materials Characterization Specialists
Monroeville, PA 15146

Tel: (724) 325-1776

Fax: (724) 733-1799

OnBalance
3116 E. Pennsylvania Street
Tucson, AZ 85714

Attention: Mr. Que Hales

Per your request, I have reviewed the report for Western Technologies provided by Robert C. O’Neill
(Micro-Chem Laboratories) dated February 13, 1995. Niels Thaulow has also reviewed this report and
concurs with my findings.

The report is an example of Mr. O’Neill’s standard letter report format. Niels has reviewed other reports
from Micro-Chem Laboratories. While the report is a standard format and gives a overview of samples
observed, there are weaknesses in Mr. O’Neill’s description of sample preparation and in the
microstructural details. These lacking details make concurrence with his findings impossible.

{I The report states that a “thin section was prepared from a selected area of the plaster...”, but does
not describe whether the section was taken through one of the affected surface regions (described on
page 2 of the report) or whether the selected area was along the surface at all.

No photomicrographs were provided, nor were any described in the report.

= —9

While the report describes the condition of the paste and aggregate, no mention is made describing
the relative percentage of sand to paste. Typically, pool plasters are extremely paste rich and can
produce micro-cracking quite easily.

{I The report observed that micro-cracking “autogenously healed”, which can only be achieved by fluid
movement through the paste.

I No chemical profiles are described in the report (i.e. depth of chloride, alkalies, ...). The movement
of an aggressive fluid through the paste will also be accompanied by the deposition of cationic and
anionic species.

' While the report describes “a sandy texture” along the surface and describes the aggregate, no
characterization is given of chemical attack to the aggregate along the surface. “Aggressive pool
water” as described in the report would by nature attack the calcite aggregate as well as the paste
matrix.

While Mr. O’Neill is a well known and respected petrographer, I cannot agree with his findings that the
“surface deterioration was caused by aggressive pool water”. There is not enough evidence presented in
the report to support this claim. Also, Mr. O’Neill’s findings are reached solely on petrographic
microscope examination and should have been supplemented with scanning electron microscopy (SEM).
Niels Thaulow and I concur that these subtle surface discolorations require instrumentation that can
resolve much finer detail.

Monroeville, PA « San Leandro, CA « Washington, DC
52 www.rjlg.com onBalance Case History 0B—00005M



Mr. O’Neill has reached a conclusion without enough supporting data and I can only assume that he has
made the assertion that the “surface deterioration was caused by aggressive pool water” is due to a lack
of understanding concerning the pool water environment. Pool water is by nature an “aggressive media”
for the plaster surface, but plaster pool surfaces are used in the industry extensively without ill affects.

Sincerely,

Dr. Boyd A. Clark
Senior Materials Scientist
RJ Lee Group, Inc.

Cc Niels Thaulow

Monroeville, PA « San Leandro, CA « Washington, DC
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Alan Smith Pool Plastering
1767 M. Batavia
Orange, CA 92667

Movember 6, 2001

I completed plaster ingpections

por the request of Burkell Paaol Plastering,
requested due to

differcnt pool projects. My apinicn was
art. as an expert witness for the State

| Plasterer’s Council, IPS5A {Indgpendent
ciation), UPA (United Poolman s Aszsociation),
Claims Inspector. 1 have also been

olving the effects of water chemistry

developing alternative products to

teday upon three
mv status as an industry cxp
{ontractor’'s Board, Nationa
Ppaal and Servicemen’s Asso
ind a Firemen's Fund Insurance
.nstrumental in research projects inv
on pool plaster and have speni ¥gars
help hinder the corrosive damage to pool surfacing.

My conclusions are
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Alan Smith Plastering - page 4
| 1/&f0]

Job Site 1213 Echo Sumimit
Pool inspected under dayvlight conditions: pool water level empty

1 Mix Ratio
(4) parts Riverside white cement: () parts Deoliwhite pool
aggregate: (2}lbs Calcium Chloride: (1§) ounces black liguid Davis
g b
b

pigment s
per Burkeit Pool Plastering and iy a2 rtandard and accepted pool mix

Afis ralic
2 Pool Surface 1s smooth to the tonch and meets and exceeds trade
standards for the workma hl_F in the pool industry
1

3 Pool surface is extremely ctched and/or spot-etched throughout
entire surface area, including all troweled surfaces and all un-
troweled plaster under main drain covers. This fact eliminates the
possibility of over or under troweling of plaster surface as cause
for spot-etching or etching of surface

4 Also mote, extreme etching on all tile grout at water level and
below indicating aggressive water attack. Also note, groul above

waterline is un-etched and normal

5 Also note: water corroded metals in pool system, skimmer basket
handle and light screws indicating contact with corrosive and/or

aggressive water.

It i5s my opinion that this pool has been subjected to corrosive and
aggressive water which caused etching on the poal surface, tile grout,

and metals



INDUSTRY EXPERT PROGRAM

PHOTO IDENTIFICATION REPORT BY COMPLAINT ITEM

EXHIBIT B

COMPLAINT NUMBER. - Burkstt

OB 5ITE ADDRESS 1213 Echo Simmii

DATE PHOTO TAKEN November 6, 200
PHOTOOGRAPHER A lan Smith

IFESCHIP T Erched un-troweled plaster in main drsis cavis

ALERERARRAAAIPAAARAARARERANR



IMOUSTRY EXPERT PROGRAM

PHOTO IDENTIFICATION REFORT BY COMPLAINT ITEM

EXHIBITC

COMPLAINT NUMBER: - Burken

108 SITE ADDRESS =5 |8 Pehble Creek By
DATE PHOTO TAKEN November 8, 200 |
PHOTOGRAPHER Alan Soth
ESCRIPTION Corroded copper in skimmer haskas

R R E RN FEZ E S & W i W i E i et



[MDUSTRY EXPERT PROGEAM

PHOTO IDENTIFICATION REPORT BY COMPLAINT ITEM

EAHIBIT D

COMPLAINT SUMBER: - Burkern
IOE SITE ADDRESS 1213 Echo Summit
LA LE PHUOTO TAKE™S sk ember &, 2|

PHO TSGR APFER 3 J_:!_"'\-;|-||':'|

LU RIP ]
DESCRIPT O Etched tile groui below water line

ER = 3



Report from Randy Beard to Rob Burkett:

The pool located at [pool owner address] had been emptied of all water. There was
discoloration evident on the plaster surfaces. The swimming pool light screws, which are
made of brass, were at the state of dissolving (exhibit 5). The grout at the poal tile line was
only discolored below thewater linelevel (Exhibit 6). Thispool appearsto have been attacked
by acidic pool chemicals.

| concludethat all of these properties| observed today have had swimming pool plaster, tile,
and equipment that originaly met every trade standard invoked. It appears that, in these
cases, improper maintenanceisthe most likely reason for the damage to the surface structure.

Sincerely,
Randy Beard

Job Sitee [pool owner address]
Pool inspected under daylight conditions: pool water level empty

1. Mix ratio:
(4) parts Riverside white cement: (6) parts Doliwhite pool aggregate: (2) lbs Calcium
Chloride: (16) ounces black liquid Davis pigment:
Mix ratio per Burkett Pool Plastering and is a standard and accepted pool mix

2. Pool Surface is smooth to the touch and meets and exceeds trade standards for the
workmanship in the pool industry.

3. Pool surface is extremely etched and/or spot-etched throughout entire surface area,
including al troweled surfaces and al untroweled plaster under main drain covers.
This fact eliminates the possibility of over or under troweling of plaster surface as
cause for spot-etching or etching of surface.

4.  Also note, extreme etching on all tile grout at water level and below indicating
aggressive water attack. Also note, grout above water line is un-etched and normal.

5. Also note: water corroded metals in pool system, skimmer basket handle and light
screws indicating contact with corrosive and/or aggressive water.

It is my opinion that this pool has been subjected to corrosive and aggressive water which
caused etching on the pool surface, tile grout, and metals.
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stains and discolorat

e Do not use In

Cmm‘jﬁ SEh:g-_"_ - larat

e Keep mix time
mixer thoroughty

JOBSITE TIPS
* Grade, compact and
homughly and evenly

Aliow gxira time |
work. Finish eventy
Do nc: over-trowe
not wet-broon

A broom, rotary
more even-c
Smooth firvec b

troweling
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