‘Sengupta, Abhijit

From: Thomas, George

Sent: Tuesday, January 12, 2010 3:59 PM
To: Naus, Dan J.

Cc: L.ake, Louis-

Subject: FW: Petrographic Report
Attachments: MACTEC Petro Chunk.pdf

From: Miller, Craig L [mailto:Craig.Miller@pgnmail.com]
Sent: Tuesday, January 12, 2010 2:30 PM

To: Thomas, George

Subject: FW: Petrographic Report

Third and last one.

From: Miller, Craig L :

Sent: Tuesday, January 12, 2010 2:23 PM
To: 'Thomas, George'

Subject: RE: Petrographic Report

George,

Attached are the various test reports from MACTEC and S&ME {excluding the first two reports that you already have).
There have also been some tests that Pil had performed at Photometrics and the University of Colorado. i will send you
those final reports as | get them from PIL.

Let me know if you have any questions.

Thanks,

Craig

From: Thomas, George [mailto:George. Thomas2@nrc.gov]
Sent: Tuesday, January 12, 2010 1:15 PM

To: Miller, Craig L

Subject: RE: Petrographic Report

Yes, Craig. | would like to also have the additional test reports that you have.
Thanks.
George

From: Miller, Craig L [mailto:Craig.Miller@pgnmail.com]
Sent: Tuesday, January 12, 2010 11:02 AM

To: Thomas, George

Subject: RE: Petrographic Report

Hi George,

We do have a couple more petrography reports, but we also have a number of additional test reports (strength, density,

_modulus of elasticity, etc.). Would you like all of the test reports that we currently have?
1 ; /



S

« Let me know and | will send them asap.
Thanks,

Craig

From: Thomas, George [mailto:George.Thomas2@nrc.gov]
Sent: Tuesday, January 12, 2010 10:19 AM

To: Miller, Craig L

Subject: RE: Petrographic Report

Hello Craig,

You had previously provided us with a Mactec Petrography report dated 11-11-09 and a CTL Petrography
Report dated 11-2-09. Could you please email me other petrographic reports that have come in since then.

Thanks.

George Thomas
Special Inspection Team - USNRC
301-415-6181

From: Miller, Craig L [maiito:Craig.Miller@pgnmail.com]
Sent: Saturday, November 21, 2009 6:20 PM

To: Thomas, George

Subject: FW: Petrographic Report

George,

Here is the reply | received regarding your question on core 2. | have not yet determined if the report will be revised to
correct the misleading statements. '

Thanks,

Craig

From: Wilson, David [mailto:DWILSON@mactec.com]
Sent: Thursday, November 19, 2009 11:04 AM

To: Miller, Craig L

Subject: RE: Petrographic Report

HI Craig-

| did do some limited observations on this core but | didn’t see anything that would really help in cur analysis. The
control sample was submitted for comparison, but to compare the existing fracture to a new fracture we made some
fresh fractured surfaces in our lab in sample 5 to compare fresh vs. the existing fractured surface. Do you need us to
provide a report on the core #2?

Thank you
-David



Froik: Miller; Craig L [mailto:Craig.Miller@pgnmail.com]
* Sent: Wednesday, November 18, 2009 9:27 AM

To: Wilson, David

Subject: Petrographic Report

David,

A question was raised by the NRC on the petrographic report. It mentions that core 2 (MACTEC # 21270} was a “control
sample” used for limited observations. However, there is no discussion of how it was used or what was observed in the
report. Can you provide any details on this core?

Thanks,

Craig



. MACTEC Engineering and Consulting, Inc:.

engineering and consfrueting a bettertomorrow PMM

¢

December 23, 2009

Mr. Craig Miller
Progress Energy

Subject: Report of Petrographic Observations .
Crystal River Containment Wall
Steam Generator Replacement Project-
Crystal River Nuclear Generating Facility, Florlda
MACTEC Project 6468-09-2535.

Dear Mr. Miller -

MACTEC' Engineering: and Consulting, Inc. (MACTEC). is: pleased ». t.o' present” this. report .of our

" petrographic. observatrons perforiried ona .concrete chunk that was shrpped to.our laboratory under chain .- .
of custody. It is our understanding the: chunk: i is from an area of the containment wall where. a fracture -
was discovered running parallel to the surface at a depth of approxrmately 8 t0.9'inches. We understand”
the submitted. chunk contains the eubject fractured surface and a pomon of- the ‘concrete that was cast- N

against a tendon duct, .

The purpose of our work was to perform a bétrographic analysis: of the isamplev‘to»"_qbserve the fractured.
surface and the- surface that was- cast. against the tendon_. duet for depth of carbbnat_i'on- and drher;"

- similarities or differences..

‘ PETROGRAPHIC OBSERVATIONS e
A Petrographrc Analysrs is a visual and mxcroscopxc analysrq of cementitous: matenals performed by a-”'v '
qualified petrographer. . Petrographic exammatlons are typlcally performed on pohshed sections or- thm-
| sections: Polished sections are generally cit sections that have;been‘ lapped (ground flat and;smooth) and
polished _and-are' ebserved using reflected pqlmiied’ light. rrlicroécoges;'at' magnifications- of up to. 80X.
Thin sections: are samples mounted to glass:slides and ground to specific thi_eknesseS (generally 20, 30_;}or R
40 microns depending-on .th‘e application) andv'.vobserved using‘tran'srrﬁ'tted polarized light microscopes at-

magnifications of up to 600X,

A petrographic evaluation may be performed to identify and describe a specxﬁc item of interest such" as.

the presénce or extent of distress in concrete, or to provide a general characterization and measure of

9177 Sky Park-Court, San Diego,.CA 92123 » Phone: 858-:278:3600 « Fax: 858-278-5300 S www.mactec.com:




Crystal River-Concrete Core Observations v , December 23, 2009
Report of Petrographic Observations MACTEC Project No. 6468-09-2535
Crystal River Nuclear Generating Facility, Fl londa

quality - of . the materials being evaluated. The. petrographic evaluation of concrete examines. the
constituents. of the concrete including coarse aggregates, fine aggregates, embedded: items, hardened
paste, and air void structure. The examination identifies cracking present in __the.concret'e, indications of
corrosion, extent of damage from external sources, aggregate reaction, chemical attack, sulfate attack,. '
freeze thaw cracking, acid attack, and other mechanisms of deterioration, The petrographic exarnination
can also estimate the water to cement ratio, look for indications of mineral additives and unhydrated
cement particles in the paste, look for indications of bleed water and excess porosity in the concréte, lo'ok
for indications of curing procedures used and methods ‘of ﬁmshmg, observe micro cracking present and
other conditions within the concrete which mlght give information on the overall quality or the quality of
any particular ‘constituent material: Aggregate mineralogy, rock types, and rmneral crystal structure- can

be identified when thin sections are viewed under a transmitted polarlzed li ght rmcroscope

TEST RESULTS AND OBSERVATIONS
PETROGRAPHIC OBSERVATIONS '
The petrographic analysis was. performed in general accordance with the apphcable sections of ASTM c
856-04 Standard Practice -for Petrographlc Exannnanon of. Hardened Concrete The results of our
| petrographlc analysis. are on the attached sheets, Summary of Petrographlc Observatlons of Hardened ’
Concrete.- Photographs from our. exammatlon are attached A summary of . our observauons -and-

dlscuesxon are:as- follows. -

Aggregate o v _ _ S v

The coarse aggregate generally consisted of a natural carbonate cruélied ro'ckvwith a'mailmum. size of 3/4
: inch.. The rocks types observed mcluded llmestone and fossiliferous hmestone The pamcles were'
generally angular to-sub-rounded in shape and falrly‘ evenly dlStl‘lbU[ved.-" The coarse aggr_egate appeared to

. comprise. -approximately 50_,%. of the total aggregate quannty,'i»/lih., the remaining; frac't_ion."being.‘ fine:.--

aggregate.

The fine aggregate was observed to be a natural siliceous sand consisting mostly of quartz.: The: particles: -

were generally sub-angular to sub-rounded in shape and fairly evenly distributed : - '

Cement Paste -
‘The cement paste was medi'um light gray (Reference colors. from. The 'Geological Society-of Americ'a;
Rock-Color Chart, 1991). The paste appeared moderately hard and not easily scratched with a hardened

steel point.. The concrete appeared to have been placed at a moderately low- water to cement ratio,



Crystal River Concrete Core Observations’ December 23, 2009
Report of Petrographic Observations - - MACTEC Project No. 6468-09-2535
Crystal River Nuclear Generating Facility, Flonda

possibly in the range of 0.4 to 0.5. Indication of placement at a high water to cement ratio such as

significant bleed channels and water gain voids were not observed.

The fractured surface and the surface that was cast against the tendon duct showed surficial carbonation .
that may be dueto exposure to the atmosphere after removal from the structure. Significant carbonation'.
of differences in the distribution of hydrated and partially. hydrated cement particles was not observed -

between the two surfaces.

Air Voids; Voids, and Cracks

The concrete appeared to be air entrained and had a total air content estimated to be around 2 to'3%. The: -

voids were generally small and spherical. Some air void clustering was observed around a few coarse
aggregate partlcles The air voids dlS[I‘lbl.lthH was moderately un-even and- some- small areas lacked-air ... -
entrainment.. There was hmlted mmeral growth observed in some of the air vords Calcrum hydroxrde_..

was observed lining some air voids:.

Some limited minor fractures were observed oﬁ the fractured surfaceand the surface cast against the duct: *

Onelone hairline fracture was observed and_shown.in photbgraph_o;g. .

SUMMARY ,
The fractured. surface and the surface that was cast:against the tendon duct showed surﬁcral carbonatlon
that may be due to exposure to the: atmosphere after removal’ from the structure Srgmﬁcant carbonatxon

or differences in the drstnbutron of hydrated and pamally hydrated cement pamcles was not observed

between the two surfaces

Smcerely
MACTEC ENGINEERING AND CONSULTING INC

ilek, Ph.D., PE, -

David C. thson S | : o . . Ufuk ‘ , S
Senior Prmctpal Professronal ST Principal Engineer - . pcc o
, R C : : by with pérmission -

Attachments: - Photographs #1 - #14 . ' ’ '
Summary of Pétrographic Observatlons for Cores: 21269A and 21271A
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Photograph #1 Remarks

Sample as received.

_gly_)t_ograph #2 Remarks

Sample as received.
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Photograph #3 Remarks

A cut section of the
sample after staining
one area with
phenolphthalein to
observe for carbonation
(only the pink area was
treated with the
phenolphthalein).
Carbonated areas
remain clear and non-
carbonated areas turn
pink. The portion of
the surface cast against
the tendon duct is
shown by the red
arrow. The fractured
surface is shown by the
yellow arrow.

Photograph #4 Remarks

A cut section of the
sample after staining
one area with
phenolphthalein to
observe for carbonation
(only the pink area was
treated with the
phenolphthalein).
Carbonated areas
remain clear and non-
carbonated areas turn
pink. The portion of
the surface cast against
the tendon duct is
shown by the red
arrow. The fractured
surface is shown by the
yellow arrow.
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Photograpb #5 Remarks

, The polished section
prepared from the
sample.

Photograph #6 Remarks
The red line shows the
approximate location of
the hairline crack that

was observed in the
polished section.
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December 23, 2009

MACTEC Project No. 6468-09-2535

Remarks

Photomicrograph in
plane polarized light
showing the fractured
surface. Width of view
is approximately 0.05
inch.

Photograph #8

Remarks

Photomicrograph in
plane polarized light
showing the fractured
surface. Width of view
is approximately 0.05
inch.
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Photograph #9 Remarks
Photomicrograph in
plane polarized light
showing the fractured
surface. Width of view
is approximately 0.05
inch.

Remarks
Photomicrograph in
plane polarized light
showing the fractured
surface. Width of view
is approximately 0.05
inch.
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Photograph #11 Remarks

Photomicrograph in
plane polarized light
showing the fractured
surface. Width of view
is approximately 0.05
inch.

Photograph #12 Remarks

Photomicrograph in
plane polarized light
showing the fractured
surface. Width of view
is approximately 0.05
inch.




Crystal River Concrere Core Observations
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Crystal River Nuclear Generating Facility, Florida

December 23, 2009
MACTEC Project No. 6468-09-2535

Photograph #13

Remarks

Photomicrograph in
plane polarized light
showing the fractured
surface. Width of view
is approximately 0.05
inch.

Remarks

Photomicrograph in
plane polarized light
showing the fractured
surface. Width of view
is approximately 0.05
inch.




SUMMARY OF PETROGRAPHIC OBSERVATIONS |
OF HARDENED CONCRETE — ASTM C-856-04

PROJECT NAME Crystal Rlver Core Petrography Pro;ect
PROJECT NUMBER 6468-09-2535
DATE SAMPLED RECEIVED 12-2-09
SAMPLE 1.D. 21378
SAMPLE SIZE AND DESCRIPTION' | Chunk:of Concrete identified as “small
AS RECEIVED . ) piece adjacent to sleeve”™. “The chunk:
has a section that appears to have.
been cast against a tendon duct and -
reportedly has a section of the subject
fractured surface adjacent to the:
' _ : g surface cast against the duct. -
OBSERVATIONS BY David Wilson - '

_CHARACTERISTICS |  OBSERVATIONS
~ COARSE A REGTE o

Shape;. : : : ' Angul'a"r.-to sdb-rouhded.-v "

Grading’ L o . ' _Approxim_a'_tely% maximum size

Distribution.. .~~~ . "7 | Even.. Approximately 50% of the: .
cooUre o o | aggregates appeared to be coarse
aggregates with the remaining fractlon
) ' . being the fine ag_ggggate
Texture. S e Fine .

Composition- ~ [ Carbonate -

- _Hogk_Types; L 'Lime’stone,lf_oss'ilifero,usl‘ Iime‘st'one.f---

Alteration: - - s Not observed:«-..-.. .. . ... =~
- Degree o
- Products :
Coatings. - -+~ ... | Not observed:

Rims ) ‘Not observed:

Internal Cracking. . Generally not observed except in the: -
vicinity of the fractured surface.
Contamination Not obsérved. .

FINE AGGREGATE:

Shape Generally sub-rounded to sub-angular 1
Grading #4 and smaller’

| Petrographtc Observatwns, Sample I.D. 213 78 : ' - Page Iof4..
Form Reviewed and Approved for Use on.Crystal River Cores Prolect 6468-09-2535 J. Allan the, Prolect Prmczpal




4/MACTEC

Distribution

Even.

Texture

Fine

Composition

Siliceous.

Rock Types

Quartz .

Alteration: .
- Degree -
- Products

Not Observed

Coatings

Not Observed.

Rims

Not Observed

Internal CraCking -

A few internal fractures were observed

Contamination

Not observed

CHARACTERISTICS

CONCRETE:

) _OBSER VATIONS

Air-Entrained or Not'

»Appeared to have some air

entrainment.- Total air content based .
on‘visual observatlons appeared to be:
2t03%

Air Voids:
- Shape
- Size-.
=~ Distribution: .-

Mostly sméll and sphencal Some air-

'void clustering was observed around a.

few coarse aggregate particles. The" .
air void distribution was moderately’ un-
even; some small areas lacked air:

“entrainment. There was some: Ilmlted R
mineral growth observed in some of the |~

air voids. Calcium hydrox1de was:
observed lining some alr voids.

Bleeding

Not Observed .

Segregation

Not Observed -

,Aggregate -Paste Bond

Coarse and fine aggregates appeared-
to have a good bond tothe cement

‘paste with few openings. Some . -
‘aggregate particles had increased:

calcium hydroxide in the paste’

: surroundlng the penmeter of the

particle. -

Fractures

One long hairline crack was observed and

“is shown in the attached photograph #6.

Some-minor fractures were observed near
the portion that was cast against the duct
and the portion that contained the fractured
surface. - ‘

Embedded items
- Shape -

Not observed-

Petrographic Observatzons, Sample 1L.D. 21378 : Page 2 af 4
Form Reviewed and Approved for Use on Crystal River:Cores Project 6468-09-2535 J. Allan the, Project Prmcxpal '




Size:
- Location
- _Type

Alteration: .
- Degree & Type -
- -~ 'Reaction Products
- Location:
- Identification

Not observed

Nature and Condition of Surface
Treatments

Not.observed

on visual observations only)

Estimated water-cement ratio (based -

. Appeared to have a moderately low w/c
 ratio possibly in the range of 0.4 t0 0.5

visual observations only)

Estimated cement content (based on

Appeared to have a moderately high
cement content -

PASTE:

| Medium light gray:

Hardness:

Color (GSA rock color chart 1991)

Appeared moderately hard when.

scratched with a-hardened steel point.

Porosity-

Did not appear very porous. It took.

from 10 minutes to over 20 minutes'to . | -
absorb. 15 micro liter drops of water. -

Carbonation:

- - The fractured surface and the portion: o

that was cast against the duct did not™

show significant carbonation when - ’

stained with phenolphthalein. Some -
surficial carbonation was observed in".

" | thin section observations:

- Distribution
- - Particle Size: - -

Residual un-hydrated Cement:; _

--| Some un- hydrated/partlany hydrated - |

| eement particles - were observed.
I - | There was even distribution throughout.
- 'Abundance . - .ol

- C'omposition*--r o

the sample

' Mlneral Admlxtures

' -. Size-
Abundance S
- |dentification -

,Fly-ash was. not observed

Contamination:
- Size
- Abundance:. "

‘ Not,_obs'e'rVed :

- |dentification

Petrographic Observations, Sample. 1.D. 21378

Page 3ofd
Form Reviewed and Approved Jor Use on Crystal River Cores iject 6468~09-2535 J Allan the, Project Prmc:pal -




Equipment Used:

Cannon EOS Digital Rebel with 50mm macro lens and microscope adapters:

AmScope 7X't0:45X stereo zoom rmcroscope (with and without polanzed light) -
Olympus BH-2 polarized light microscope

Zeiss Photormcroscope II polarized light microscope
Starrett 6 inch rule SN 109000003 -

Note: No M&TE used is subject to calibration require‘ménts_..

Petrographzc Observations, Sample 1.D. 21378 - - Pagedof 4
Form Reviewed and Approved for Use on Crystal River Cores Project 6468-09-2535 J. Allan the, Project Principal -




