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The [homeowner name] pool at [homeowner address] in Phoenix Arizona was replastered in March of
2001 by Superior Pool Plastering Management Inc. (License #ROC162915, Class C-36).

During the first seven months after the replaster, the pool was chemically maintained by Bobbi Bowen
Pool Service. In November of 2001, the service was switched to Poolman pool chemical and cleaning
service.

In December of 2001, the homeowner began noticing surface discoloration in the form of white spots,
which then took on a turquoise color. In March of 2002 a rust bleed appeared below the tile by the diving
board.

After using the pool for the summer season, the homeowner contacted the plastering contractor in
September of 2002. Dissatisfied with the result of their visit, in December of 2002 the homeowner re-
quested and received a Registrar of Contractor’s courtesy inspection by Inspector Bud Combs. The com-
plaints included “spot etching” and rebar bleed. The inspector determined that the contractor needed to
repair the rebar bleed, but that the spot etching was due to improper water chemistry (per the Arizona
Minimum Workmanship Standards, the text of which is included in this report as Attachment A).

In February of 2003, the homeowner requested a formal inspection, which occurred in March 2003.
The inspector again determined that the contractor needed to repair the rebar bleed, but that the spot
etching was due to improper water chemistry.

As a result of that inspection, a request for formal hearing was made on March 20, 2003. The contractor’s
mandated written response to the hearing included: “The accusations brought against Superior Pool Plas-
tering are clearly unjustified! The damage on the surface of [homeowner’s name]’s pool IS a water driven
phenomena. There are no signs of workmanship or material problems.”

Four core samples of the pool were taken and submitted to three separate labs on March 24 (RJ Lee
Group, onBalance, and Construction Technologies Laboratory). The three reports are included as Attach-
ments B, C, and D. The finding of all three labs was that the calcium chloride exceeded the allowable
standard (5% calcium chloride by weight to the cement, instead of the allowable 2%). This extreme over-
acceleration of the cement, along with other improper finishing practices, including evidence of over-
trowelling and water-trowelling, was found to be the cause of the surface defects.

The hearing was scheduled for July 14, 2003, Docket 03F-1399-ROC. As part of the hearing process,
the homeowner subpoenaed plastering information, and received response from the plasterer, included as
Attachment E. The homeowner also took pictures of the spot etchiong, rust bleed, and plaster- and sponge-
blocked main drain, which are attached (F).

At the start of the hearing, at the request of the contractor, the hearing was recessed to allow a settle-
ment discussion. Upon reconvening the hearing, it was determined that the plastering contractor would
replaster the pool without admitting guilt, with the provisions that the work be done in the winter, that the
calcium chloride dosage not exceed 2%, and that the contractor would provide a free upgrade to a silica-
based aggregate.

After the settlement details were formalized, the homeowner and Que Hales from onBalance presented
documentation on the pool to the hearing judge, who agreed to forward that material to the Arizona State
Registrar to facilitate reviewof the Minimum Workmanship Standards.
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From the Arizona Registrar of Contractor’s Minimum Workmanship Standards for Licensed
Contractors, January 2000 revision, page 48:

7. PD Spot etching at or prior to substantial completion.
AT The owner should notify the contractor of any spot etching at substan-

tial completion. Contractor should provide an acceptable plaster fin-
ish prior to substantial completion.

CR After substantial completion, contractor should not be responsible for
spot etching caused by water chemistry.

Notes: PD = possible deficiency
AT = acceptable tolerance
CR = contractor responsibility
Definition – substantial completion = 30 days from pool being filled with water
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onBalance
Swimming Pool Chemistry and Plaster Consulting

Mr. John Quatrini
President, Poolman
PO Box 35669
Phoenix AZ 85069

Re: onBalance Project oB-00015 (Kennett)

Mr. Quatrini:

You engaged onBalance to diagnose the cause(s) for discolorations on the surface of the swimming pool
plaster located at 14637 N. 55th Street in Phoenix Arizona, at the residence of John and Kitty Kennett.

An onBalance partner, Que Hales, visited the pool on a number of occasions, including a preliminary
inspection, the Registrar’s inspection, and a visit to obtain core samples of the pool for analysis.

The following is a summary of the observations and results of the analysis.

Methods

Visual/Tactile
The pool was inspected when filled with water and when drained.

The pool exhibits a spotted discoloration pattern, and the spotted areas are highlighted with copper deposits
(see Figures 1, 2, and 3). The pool also exhibits fan patterns of discoloration (Figures 4 and 5) and drip
lines (Figure 6).

At both of these inspections, it was noted that the plaster surface was very smooth to the touch and to visual
analysis. In the presence of the Registrar’s inspector, a tactile examination of the plaster was undertaken.
The homeowner, the service company manager and I were unable to determine the location of the spot
discolorations by tactile means alone (i.e., by touch with closed eyes).

The distribution of the spots is relatively random, except for a concentration of affected surface under a
shallow-end water return (Figure 7) and patterning on the pool walls where “fans” of spots indicate the
influence of trowel passes in the spot distribution.

Optical Photography
Photographs were taken of the pool. The photographs document the spotting, the distribution of the spots,
driplines, fan patterning, and the macrostructural cracking (Figure 8).



onBalance Case History oB–00015 5

Water Analysis
Pool and tap water was sampled for analysis. Trace levels of dissolved copper were detected in the source
water, which could account for some of the copper deposited on the pool surface. Old brass fittings plumbed
into galvanized iron pipe is likely the source of additional copper in the pool water and on the most porous
sections of the pool surface (Figure 9).

Core Analysis
Photography – The pool was core sampled, and the cores were photographed both in situ and in the lab
(see Figures 10 – 13). During the coring, it was noted that there is a total bond failure between the pool
plaster and the gunite substrate in some areas of the pool (see Figure 14).

Photomicography – The surface of a core 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 (see Figures 15 and 16).

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 titrater variation of ASTM Standard Method C114.19 (Standard Test Methods for Chemical Analysis
of Hydraulic Cement – Chloride). The chloride content of the sample was 1036 ppm in a 10g/100ml
sample, which calculates to 4.98% pure CaCl2 or 5.9% calcium chloride dihydrate by weight to the cement
in standard swimming pool plaster.

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 authorities
indicate that even low levels of calcium chloride (<2%) will cause discoloration. Tests of the Kennett pool
plaster shows levels of calcium chloride more than double the industry-accepted maximum. This serious
breach of accepted industry practice also produces detrimental microstructural cracking and the formation
of detrimental Freidel salts in the void spaces, which can lead to disruption of the surface’s structural
integrity. These latter features require scanning electron microscopy (SEM) and backscatter electron (BSE)
analysis for detection and documentation. Core samples from the pool were sent to RJ Lee Group, an
accredited laboratory specializing in cement failure analysis, for SEM, BSE, and independent, confirmatory
chloride analysis (see attached report).

The microphotographs of the Kennett plaster were compared by onBalance with photographs of other
plaster standards (at the same magnification) which had been subjected to known degrees of aggressive
chemical attack (Figures 17 – 21).

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 water analysis
undertaken by onBalance. The effect under the step return is best explained by the fact that the return water
flow was pointed directly onto the fresh plaster from the time the pool was freshly filled until months later.
This impingement on fresh plaster will cause surface erosion.
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Many factors are usually associated with spot discolorations, including excess calcium chloride, wet
troweling, and overworking the surface. All of these factors may have been contributory in the problems
seen in the Kennett pool. However, the tests, observations, and additional independent analysis indicate
that in this case, the level of abuse of calcium chloride alone is enough to cause the plaster defects seen in
this pool.

Sincerely,
Que Hales
Partner – onBalance Consulting
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Figure 1 – Pool Steps

Figure 2 – Spa Wall
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Figure 3 – Copper Deposits

Figure 4 – Pool Wall
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Figure 5 – Pool Wall

Figure 6 – Side Wall
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Figure 7 – Step under return

Figure 8 – Cracks
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Figure 9 – Brass Fittings

Figure 10 – Core in Spa
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Figure 11 – Core 1 in Lab

Figure 12 – Core 2 in Lab
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Figure 13 – Core 3 in Lab

Figure 14 – Bond Failure

Figure 15 – Aggregate Exposure of Kennett Pool Surface
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Figure 16 – Aggregate Exposure of Kennett Pool Surface

Figure 17 – Aggregate Exposure of Unetched Plaster (Unexposed to Water)
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Figure 18 – Aggregate Exposure of Plaster Cured in Balanced (Non-aggressive Water)

Figure 19 – Aggregate Exposure of Lightly Etched Plaster
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Figure 20 – Aggregate Exposure of Moderately Etched Plaster

Figure 21 – Aggregate Exposure of Heavily Etched Plaster
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