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Lake, Louis 9 y

From: Lake, Louis

Sent: - Tuesday, November 24, 2009 9:25 AM

To: Carrion, Robert 7

Subject: FW: Refute 3.1 for Review -/

Attachments: ] 17 . --FM 3.1.ppt; Exhibit 4 - Graph of air from tickets.pdf; Exhibit 1 - Erlin H H|me Petro report - [’ Cp

05101976.pdf; Exhibit 2 - Core Bore #5 Final CTL Petrographic Report 059169 C856. pdf
Exhibit 3 - pour ticket sa\lmples Pour666RBElev160.pdf

\!, /‘

f

From: Williams, Charles R. [mailto:Charles.Williams@pgnmail.com]
Sent: Tuesday, November 24, 2009 7:12 AM

To: Lake, Louis; Thomas, George; nausdj@orni.gov

Cc: Herrin, Dennis W.

Subject: Refute 3.1 for Review

Mr Lake,
I am resending due to difficulty with opening/reading the previous attachments. Again, this is prelim. Call me with
questions. It looks like | will need to send each one as separate emails to keep from mixing documents.

Thank you,
Charles Williams
919-516-7417

/



3.1 Inadequate Air Content

May identify additional perspective on this

o 8]
P Ir@ ” |] m [] n a Iry issue as RCA related efforts proceeds

Description: Excessive amount of uncontrolled air contained within the concrete as a result of mixing/placing
operations could cause voids. These voids of variable size and shape create weakness in the matrix.
Excessive volume of air voids (entrained and entrapped) can weaken the concrete, provide an initiation
zone for cracks, and increases potential for shrinkage/creep.

Data to be Collected and Analyzed:

(1) Petrographic analysis (Exhibits 1 & 2)

(2) Review pour tickets for measured air during construction (Exhibit 3). Exhibit 4 is a graph of the data
from those pours. '

Verified Refuting Evidence: : ’ Verified Supporting Evidence:

1. Amount of entrained air is within acceptable
range according to Petrographic analysis.

2.  Pour ticket review shows the air entrained
admixture (DAREX) was used in all concrete
pours in accordance with the design
specifications. '

3.  Analysis of measured air confirmed that air
content was within specifications.

Reviewed by: Dr. Avi Mor, 352-795-6486 , ext 1030 —
Pll CR3 Team Office

11/23/2009 | netrelease-to-a-third-party-witheut

permission——

/
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DIRECT TENSILE STRENGTH TEST RESULTS

. NOMINAL TOTAL
AREAf DIAMETER LOAD .
CORE SQ, IN. IN. LBS. P.S.I. REMARKS
lGranite aggregate -8.19 31/4 3400 415
concrete -
5000 p.s.i. value - :
- -8.14 31/4 3200 390
S i
Crystal River Cores . Aver,age 400 p.s.i.
N - . . TR
¥ Pour XVI 10,69 3 3/4 2500 230 All Coarse
, A o . aggregate soft ’
v Pour xvIIr 10,69 3 3/4 4600 430 Hard Coarse :
- - ’ aggregate excezt
4 : two soft pieces
L Pour XV 10.69 3 3/4 5400 505 All hard coarse
: A ' aggregate i
L Pour 9B 10.69 3 3/4 5400 485 Most coarse
: - ' aggregate hard
P Pour XIII '10.69 3 3/4 5400 505 All hard coarse -
: SN, aggregate J
o - YA l
Pour XII +10.63 3 3/4 3800 oy All small soft i
' s ) coarse aggregate:

lete :

greater tensile strength than the Matrix.

Average 420 p s.i.

The Granite Aggregate concrete cores fractured surfaces 1ndlcated all coarse aggregate
was hard and dense and several pieces of the CA pulled out of the Matrix, indicating
There was no pull out of the Crystal River

coarse aggregate - all fractured at the fractured surface.
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REPORT OF PETROGRAPHIC EXAMINATION

Date: November 2, 2009
CTLGroup Project No.: 059169

Petrographic Examination of Concrete Half Core from Delaminated Containment Wall,
Crystal River, Florida

One saw cut half concrete core labeled Core #5 (Figs. 1 and 2) was received on October 27,
2009 from Mr. Jerzy Zemaitis, Project Manager, CTLGroup on behalf of Mr. Paul Fagan of
Progress Energy, Crystal River, Florida. According to Mr. Zemaitis, the core represents the
outer portion of concrete from a containment wall and the core is fractured at its inner surface at
a delamination that was found to be present when access was gained to the wall interior. The
delamination is approximately at a depth of 200 mm (8.0 in.) where horizontal post tensioning
ducts are present.

Petrographic examination (ASTM C856-04) of the core was requested in order to determine, if
possible, if the delamination is a recent feature, or alternatively if it occurred at some earlier time
in the age of the structure.

FINDINGS AND CONCLUSIONS
The following findings result from the petrographic examination.

Based on the general appearance, and both the physical and microstructural properties, the
fracture at the point of delamination is most likely a fairly recent event. However, it is not
possible to be completely definitive about the time frame since an older fracture, if subsequently

well protected from air and moisture ingress, may also have similar characteristics.

The fracture surface passes through, not around the aggregates particles, is moderately hard,
and does not exhibit loose surface debris. There is an absence of significant microcracking in
the general vicinity of the fracture, and only limited evidence of surface deposits (slight
efflorescence).

Corporate Office: 5400 Old Orchard Road Skokie, Hfinois 60077-1030 Phone: 847-865-7500 Fax: 847-965-6541
Washington D.C. Office: 9030 Red Branch Road, Suite 110 Columbia. Maryland 21045-2003 Phone: 410-997-0400 Fax: 410-997-8480

CTLGroup is a registered dfb/a of Construction Technology Laboratories, Inc.
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Carbonation to any significant depth from the fracture surface into the outer concrete is not
observed (Fig. 3). Incipient carbonation is exhibited in thin section at the immediate fracture
surface (Fig. 6a). However, an older delamination surface that was not exposed to air due to the
depth of outer concrete, and other possible wall coverings, may also have such an absence of
carbonation.

The cement hydration adjacent to the fracture is well advanced and comparable to that of the
body of the core (Figs. 6b and 6¢). This suggests that there was no moisture ingress to the
fracture surface, over a period of time long enough, to change the general degree of hydration.
This is supported by an absence of secondary deposits within air voids adjacent to the fracture
surface.

Additional Comments

The concrete represented by Core #5 is well consolidated and free of any cracks or excessive
microcracks (Fig. 4). The concrete consists of crushed carbonate rock coarse aggregate and
natural sand fine aggregate, well distributed in a portland cement paste. No evidence is
exhibited of any deleterious chemical reactions invoiving the cement paste and / or aggregates.
The concrete could be considered marginally air entrained based on an approximate volume of
1 to 2% of small, spherical entrained air voids in the hardened cement paste (Fig. 5).

Based on the physical properties and microstructure of the hydrated cement paste, and the tight
aggregate to paste bond, lack of major cracks and microcracks, and absence of a materials-
related distress mechanism, the concrete is considered to be in good condition.

Further details of the petrographic examination are given in the following image and data
sheets.

METHODS OF TEST

Petrographic examination of the provided sample was performed in accordance with ASTM

C 856-04, "Standard Practice for Petrographic Examination of Hardened Concrete." The core
was visually inspected and photographed as received. The core half was ground (lapped) on the
saw cut surface to produce a smooth, flat, semi-polished surface. Lapped and freshly broken

surfaces of the concrete were examined using a stereomicroscope at magnifications up to 45X.

CTGroue:

: &M\QM MRM www.CTLGroup.com
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Crystal River November 2, 2009
CTLGroup Project No. 059169

For thin-section study, small rectangular blocks were cut from the core inner surface fracture
region and within the body of the core. One side of each block was lapped to produce a smooth,
flat surface. The blocks were cleaned and dried, and the prepared surfaces mounted on
separate ground glass microscope slides with epoxy resin. After the epoxy hardened, the
thickness of the mounted blocks was reduced to approximately 20 um (0.0008 in.). The resulting
thin sections were examined using a polarized-light (petrographic) microscope at magnifications
up to 400X to study aggregate and paste mineralogy and microstructure.

Estimated water-cement ratio (w/c), when reported, is based on observed concrete and paste
properties including, but not limited to: 1) relative amounts of residual (unhydrated and partially
hydrated) portiand cement clinker particles, 2) amount and size of calcium hydroxide crystals,

3) paste hardness, color, and luster, 4) paste-aggregate bond, and 5) relative absorbency of
paste as indicated by the readiness of a freshly fractured surface to absorb applied water
droplets. These techniques have been widely used by industry professionals to estimate wi/c.

Depth and pattern of paste carbonation was initially determined by application of a pH indicator
solution (phenolphthalein) to freshly cut and original fractured concrete surfaces. The solution
imparts a deep magenta stain to high pH, non-carbonated paste. Carbonated paste does not
change color. The extent of paste carbonation was confirmed in thin-section.

Derek Brown
Senior Microscopist
Microscopy Group

DB/DB

Notes: 1. Results refer specifically to the sample submitted.
2. This report may not be reproduced except in its entirety.
3. The sample will be retained for 30 days, after which it will be discarded unless we hear
otherwise from you.

&M}Km fediy ;-Denvaﬂngf‘ ’ Ren.m, lemdty;  www.CTLGroup.com
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1a. Curved surface. Outer end is to the left.

1b. Saw cut surface. Outer end is to the left

Fig.1 Side views of Core #5, as received for examination.

¢ Building Knowledge. Delivering Remults,. www.CTLGroup.com
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b
059169
ore #5 -

2a. Inner end.

2b. Outer end.

Fig. 2 End views of Core #5, as received for examination.

CTLGrOUP

Building Knowledge. Deliverng Results.  www.CTLGroup.com
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3a. Saw cut side. Outer surface is to the left.

3b. Fractured inner end.

Fig. 3 Views of the portions of Core #5 treated with phenolthalein, a pH
indicator. All the pink regions exhibited denote the limits of where
the indicator was applied. No colorless, low pH (carbonated)
regions were observed at the fractured end regions.

C P

Building Knowledge. Delivering Results.  www. CTLGroup.com
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Fig. 4 View of the lapped surface of a portion of Core #5 showing the
general appearance of the concrete.

Fig. 5 View of the concrete hardened air-void system of Core #5
illustrating the moderate quantity of both coarse and fine air voids.

Scale is millimeter increments.

aﬁnwp

Building Knowiledge. Delivering Resuits.  www.CTLGroup.com
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6a. Crossed-polarized light
view of the paste adjacent
to the inner fractured
surface. Only incipient
carbonation is indicated by
the speckled high
birefringence colors in the
paste. Carbonate fines are
arrowed yellow. Width of
view is approximately
0.5 mm.

6b. Plane-polarized light view
of the paste adjacent to the
inner fractured surface
(same field of view as 6a.).
A low to moderate number
of unhydrated and partially
hydrated cement particles
(arrowed red) are exhibited
by the paste. The amount
is comparable to that in
the body of the core in Fig.
6c¢. below. Width of view is
approximately 0.5 mm.

6c. Plane-polarized light view
of the paste in the body of
the core. A low to
moderate number of
unhydrated and partially
hydrated cement particles
(arrowed red) are exhibited
by the paste. The amount
is comparable to that near
the fracture surface in Fig.
6b. above Width of view is
approximately 0.5 mm.

Fig. 6 Transmitted light photomicrographs of the thin sections of Core #5 illustrating significant

features.
aﬁnoup

Building Knowiedge. Delivering Remults. www . CTLGroup.com
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PETROGRAPHIC EXAMINATION OF HARDENED CONCRETE, ASTM C 856

STRUCTURE: Containment wall A DATE RECEIVED: October 27, 2009
LOCATION: Crystal River EXAMINED BY: Derek Brown
SAMPLE

Client Identification: Core #5.
CTLGroup Identification: 2452601.

Dimensions: Core diameter = 95 mm (3.75 in.). Core length = approximately 197 mm (7.75
in.); partial wall thickness.

Top End: Even, slightly rough formed surface.

Bottom End: Uneven and rough, fractured core end.

Cracks, Joints, Large Voids: Téxt.

Reinforcement: None observed in the core supplied.
AGGREGATES

Coarse: Crushed rock composed of carbonate rock type.

Fine: Natural quartz sand.

Gradation & Top Size: Visually appears evenly graded to an observed top size of 18 mm
(0.751in.).

Shape, Texture, Distribution: Coarse- Sub rounded to angular, slightly irregular to rough,
evenly distributed. Fine- Rounded to sub angular, slightly smooth to somewhat rough, evenly
distributed

PASTE

Color: Medium gray, uniform coloration throughout the length of the core.

Hardness: Moderately hard at the outer surface and in the body of the core. At the fracture
surface the paste is also moderately hard.

Luster: Subvitreous.
Paste-Aggregate Bond: Tight. Freshly fractured surfaces pass through aggregate particles.

Air Content: Estimated 2 to 4% total. Approximately 1 to 2% of the total air is larger
entrapped air voids of up to 3 mm (0.12 in.) in size, plus a few large voids of 4 to 10 mm (0.16

: MMMRM www.CTLGroup.com
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to 0.4 in.). Somewhat uneven distribution of voids. Marginally air eritrained based on the very
low volume of moderate to small sized spherical air voids in the hardened cement paste.

Depth of Carbonation: 4 to 5 mm (0.16 to 0.20 in.) as measured from the outer surface.
Negligible when measured from the inner fractured core surface.

Calcium Hydroxide*: Estimated 6 to 12% of small to medium sized crystals evenly
distributed throughout the paste, and around aggregate to paste interfaces. Estimation of the
volume is difficult due to the presence of calcite fines in the cement paste.

Residual Portland Cement Clinker Particles*: Estimated 4 to 8%. Some large cement
particles, particularly belite clusters, of up to 0.15 mm in size suggest a portland cement as
produced more than 30 years ago.

Supplementary Cementitious Materials*: None observed by the core supplied.

Secondary Deposits: None observed either in the body of the core and or near the fracture
surface.

MICROCRACKING: A small number of medium length (5 to 10 mm), randomly orientated
microcracks are evenly distributed throughout the body of the core. At the fractured end of the
core there was no observed increase in microcracking relative to the body of the core.

ESTIMATED WATER-CEMENT RATIO: Moderate to moderately high (0.50 to 0.60) but
estimation may be biased upwards due to the well advanced degree of hydration / apparent old
age of the concrete.

MISCELLANEOUS:

1. Water droplets applied to freshly fractured surfaces were somewhat slowly absorbed by
the hardened cement paste.

2. Some small areas of the inner fractured surface of the core, as received, exhibit a thin
white haze of efflorescence-like substance suggesting leaching of lime in solution from
within the core, or alternatively, moisture on or flowing past the fractured surface at the
delamination position within the wall.

3. A moderate volume of fine calcite particles is present within the hardened cement paste,
most likely from coarse aggregate crusher fines.

*percent by volume of paste

gty www.CTLGroup.com
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Serial No. Z&{S:E.[_____
REPORTED TO:  FLORIDA POWER CORP.

PROJECT: CRYSTAL RIVER PLANT UNIT NO. 3
Concrete Supplisr: West Coast Concrete, Inc.
Arch-Engineer: Gilbert Assoc., Inc.

General Contractor: J. A. Jones o

paeJ:LiLTimuw_,&f__.cnass STV yass[]  Otner (]
Truck m._&_ LoadNo. S £~ _ CuVds & _ Cogterto (S

Cunm. Cu. Yd °F Moistuie! FAL L %259 Lbs; CA )28 % /33 Lbs
Design 5.5.0. V. Mj. Batch W
Cement (Type)>™ i)y il
C.A (Size_Z2 ) L0EeT YL
(Size ) :
* F.A 6760 _ée
lmacr 225 134
X Y. 2/ ] 2L _ \
 water,Gea’ ___/2Z& Totd 2 SAS A UM rded
ke %00 \bs, Gals.
Total Moisture : 29Y s Gals.
Total Water /7.9 Gals.
Rov. t MixingSpeed: Stat & Finish_ 2@ i, 2o (100 Max.)
Signatwe of Batch Plant Inspector. A 2
e —— m"
mmummnm.ééé/f-g | _
Time of M._,ﬂ_.'_é%.,ﬁ_—-_ Totdl Rev. /. % J (300 Max.)
Time Placement Conp. .2 - Elapsed Time (1% Hr. Max.)
Ambient Taxp. 7/ °F  Concrete Temp. 56 °F Sum (H7)
Remsks: Cylinder No's. As
Water Added in Fisle Z© ___ Gal/Cu. Yd.
Rev. Bt /&2 Fmsh_ AL 7 Differancec <> (MMa)
Remarks:
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e . SRS PF W ST
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e . PATTSBURGH TESTING LABORATORY

PITTSBURGH, PA,

Ordes No. TA-TIR2
Supplior’s Detivery

Serist 0. 24/.56S
REPORTED TO: FLORIDA POWER CORP,
PROJECT: CRYSTAL RIVER PLANT UNIT NO. 3
Concrote Supplier: Vest Cuest Concrete, Inc.
Arch-Enginoor: Gilbert Assec., Inc.
Gonere! Contrecter: 3. A. Jones y

Dae /=273 Timeloswed & Class — £ Nas[] Otrer [
Tnoihe. /83 Losd. ¥, CoVly & Comterto0&-
Cum. Cu. Yos 2 72 °F Moistwe: FA L:5 % /07 by CA AL 8 /0P Lo

Design $.5.0. M. Adi. Borch W
Conent (Type\ 27~ | A x X
CAGSN_£2_) ___uree l]o/0
(Size )
rFy «4)
L2E
— e ”
N, S (7| Added
Gals,
S Gals,
Total Water el 2h o . . , Gals.
Rov, st MixingSpoed Stit = © Finish 2e___Dift, 2= ____(00Mm)




