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November 8, 2006

FedEX

U.S. Nuclear Regulatory Commission
ATTN: Mr. Myron Fliegel, Senior Project Manager
Fuel Cycle Facilities Branch
Division of Fuel Cycle Safety
And Safeguards, NMSS

Two White Flint North
11545 Rockville Pike
Rockville, MD 20852-2738

Subject: Sequoyah Fuels Corporation, Docket - 40-8027
Response to Ols on the Final Safety Evaluation Report -
Reclamation Plan (TAC L5251 1)

Dear Mike,

In a telephone conference on November 7, 2006, we discussed a possible
resolution to rock gradation issue. As a result of that telephone conference, we
have modified our response to 01.21 and 01.22. Enclosure 1 contains revised
responses to these Ols and Enclosure 2 contains the additional laboratory
reports and data cited. The information contained in Enclosure 2 will be inserted
into the Reclamation Plan at Attachment E when the final revision of the
Reclamation Plan is issued.

If you have any questions, don't hesitate to call me at (918) 489-5511, ext. 13.

Sincerely,

John H. Ellis
President

Enclosure

XC: Alvin Gutterman, MLB Jeanine Hale, CN
Rita Ware, EPA Trevor Hammons, OAG
Clint Strachen, MFG
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Sequoyah Fuels Corporation
Draft Safety Evaluation Report (DSER)

Remaining Open Issues as of November 2006

DSER 01.21

The licensee needs to clarify the specifications for riprap rock gradation for three issues: (1) the
gradation requirements are not stringent enough ensure that the required median particle size
(D50) can be achieved; (2) the gradation requirements should be adjusted to reflect placement of
erosion protection rock only (with fines addition as a second step); and (3) the gradation
requirements should be based on use of angular material only (if the licensee is sure that the
nearby limestone quarry will be the only material source). The licensee may also adjust the
gradation requirements of the erosion protection rock on the various side slopes of the disposal
cell, since all of the side slope material has been sized for the most conservative flow case.

Response:

Rock mulch. The gradations for the rock mulch layer on the side slopes of the disposal cell have
been modified for construction in two stages: (1) placement of the rock portion of the rock mulch
layer, and (2) placement and working of soil into the rock to form the rock mulch layer. This
modification has been made upon discussions with NRC, to facilitate construction quality
assurance testing for the rock portion of the rock mulch layer.

The gradation for the rock portion of the rock mulch layer has been limited to angular rock (since
the licensee has selected a limestone quarry as the preferred riprap source), and has been
separated by individual side slope (due to the difference in catchment area and design storm
runoff). The north and west slopes of the disposal cell will have runoff from precipitation on the
side slopes only. The calculated median (D50) rock size of north and west slope rock is 2.7 inches.
The south and east slopes of the disposal cell will have runoff from precipitation on the top and
side slopes, with a calculated median rock size of 3.4 inches. For the Technical Specifications, the
median rock size is increased 10 percent to account for the potential of a rock quality designation
between 70 and 80 percent. Therefore, the median rock size on the north and west side slopes is
3.0 inches, and on the south and east side slopes is 3.7 inches. This rock mulch sizing is
summarized in the table below.

Disposal cell side slope North and west South and east

Drainage area Side slopes only Top surface and sideslopes

Median rock size (for angular 2.7 inches 3.4 inches
rock)

Median rock size (10% 3.0 inches 3.7 inches
oversize for rock durability)
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The proposed modifications to Section 7.2.5 of the Technical Specifications (Reclamation Plan
Attachment A) to reflect the adjustments described above are outlined below.

7.2.5 Rock Mulch

The rock mulch will be placed on the disposal cell side slopes and edge of top surface (as shown on the
Drawings) for erosion protection. Rock mulch material shall be shall be free from roots, branches, rubbish,
and debris.

The rock portion of the rock mulch will consist of granular materials from approved off-site areas meeting
NRC long-term durability requirements (a rock quality designation of 60 or more, as outlined in Appendix D
of the 1990 NRC Staff Technical Position, Design of Erosion Protective Covers). If limestone from the
Souter Quarry is used for the rock portion of the rock mulch, the median particle size shall be no less than
3.7 inches for material on the south and east slopes, and the median particle size shall be no less than 3.0
inches on the north and west slopes. The rock portion of the rock mulch shall meet the following particle-
size specifications:

South and East Slopes North and West Slopes

Sieve Size Percent Passing Percent Passing

9 inch 100 100

6 inch 50-100 50-100

4 inch 30-55 30-60

1.5 inch 0-20 0-25

3/ inch 0-15 0-20

Perimeter apron. The gradation for perimeter apron material has been modified to be more
closely aligned with the median rock size (6.8 inches for angular rock from a nearby limestone
quarry). Because the calculated median size of perimeter apron material does not vary
significantly among side of the cell, one gradation is planned for all of the perimeter apron material.
For the Technical Specifications, the median rock size is increased 10 percent to account for the
potential of a rock quality designation between 70 and 80 percent. Therefore, the median rock
size for the perimeter apron material is 7.5 inches. The proposed modification to Section 7.2.6 of
the Technical Specifications (Reclamation Plan Attachment A) to reflect this gradation adjustment
is outlined below.

7.2.6 Perimeter Apron Rock

Material for the perimeter apron and Gully 005 erosion protection will consist of granular materials from
approved off-site areas. The perimeter apron rock will be placed along the toe of the disposal cell and in the
Gully 005 erosion protection area (as shown on the Drawings). Perimeter apron rock shall meet NRC long-
term durability requirements (a rock quality designation of 60 or more, as outlined in Appendix D of the
1990 NRC Staff Technical Position, Design of Erosion Protective Covers).

Perimeter apron rock shall be shall be free from roots, branches, rubbish, and debris. If limestone from the
Souter Quarry is used for perimeter apron rock, the median particle size shall be no less than 7.5 inches, and
shall meet the following particle-size specifications:
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Sieve Size Percent Passing

16 inch 100

12 inch 50-100

6 inch 20-40

4 inch 10-30

1 1/2 inch 0-20

The gradations for the rock portion of the rock mulch and perimeter apron materials are shown in
Figure 1.

DSER 01.22

The licensee needs to provide information necessary to show that rock of acceptable durability will
be used for flood protection. Because the licensee is planning to use a limestone source for
erosion protection material, licensee needs to provide a petrographic analysis of the proposed
erosion protection material to include in the rock quality scoring evaluation.

Response:

Two rock sources have been evaluated by SFC: (1) a limestone quarry (Souter Quarry) near the
site, and (2) several gravel pits in the site area. Rock from the Souter Quarry has been previously
evaluated for durability by SFC, with preliminary results documented in the Disposal Cell
Construction Plan (Reclamation Plan Attachment E). The gravel pits in the site area contain
rounded particles of chert and other durable materials, but are limited to particles of up to 6 to 8-
inch size. No durability testing of the gravel pit materials has been conducted.

The rock size requirements for the rock mulch and perimeter apron are near the upper limit of what
can be produced at from the gravel pits in the site area. Therefore the limestone quarry is the
preferred source for erosion protection materials. From the tests results presented in the Disposal
Cell Construction Plan, the rock quality designation for the limestone is 69, indicating acceptable
durability with an oversizing factor of 11 percent.

As requested by NRC, a petrographic analysis of a representative sample of the limestone was
conducted, along with absorbtion and specific gravity. These analyses were conducted to
supplement the previous durability testing for parameters with high rock quality weighting factors
for limestone. The results are presented in the technical memorandum enclosed with this
response. The calculated rock quality designation is 78 percent. As mentioned in the response to
01.21 above, the median rock sizes for rock mulch and perimeter apron material have been
increased 10 percent to account for a rock quality designation between 70 and 80 percent.
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MEMORANDUM

consulting

scientists and

engineers MFG PROJECT: 180735

TO: Craig Harlin, Sequoyah Fuels Corporation

FROM: Clint Strachan, MFG

DATE: November 3, 2006

SUBJECT: Durability Testing of Limestone Sample

This memorandum summarizes the results of durability testing of a limestone sample provided by
Sequoyah Fuels Corporation (SFC) from the Souter quarry near the Sequoyah Fuels site. The Souter
quarry is the proposed source of erosion protection rock for the on-site disposal cell.

Previous testing. The results of previous testing of a limestone sample from the Souter quarry was
documented in a May 20, 2002 memorandum by Shepherd Miller. The testing was conducted by the
Oklahoma Department of Transportation in Oklahoma City and Terracon in Fort Collins, Colorado. The
limestone sample rock quality designation was 69 percent. However, the Schmidt hammer results from
testing at Terracon are in question. The rock quality designation without the Schmidt hammer test results
was 83 percent.

Testing in 2006. The previous testing did not include a petrographic analysis of the rock, which is an
important test for limestone with a relatively high weighting factor in the NRC scoring criteria. A new
sample of limestone from the area of the Souter quarry that would be used for production of the SFC
erosion protection rock was provided by SFC. The sample was inspected and broken into smaller pieces
for testing at MFG's laboratory in Fort Collins. Absorbtion, bulk specific gravity, and Schmidt hammer
testing was conducted on a portion of the sample by Terracon in Fort Collins. These tests were selected
due to their high weighting factor for limestone. A petrographic analysis was conducted on a portion of
the sample by John Webb, Consulting Geologist in Louisville, Colorado.

The Schmidt hammer test result (13.5) is similar to the test result in 2002 (17.0). However, from
discussions with Terracon, the tool or hammer used by Terracon for the Schmidt test is for concrete
samples and not for rock. The test results summarized below do not include the Schmidt hammer test
results.

(-
L

MFG, Inc.
3801 Automation Way, Suite /00

Fort Collins, CO 80525

Phone: 970-223-9600 Fax: 970-223-7171



Sequoyah Fuels Corporation
November 3, 2006
Page 2

Laboratory Test Test Rock Quality Weighting Score x Weighting Maximum
Result Score' Factor' Factor Score

Absorbtion 0.4 8.5 13 110.5 130
Bulk specific gravity 2.651 8.0 12 96.0 120
Petrographic analysis 6.5 6.5 10 65.0 100

TOTALS -......... 271.5 350
'Based on a range of I to 10.
bFrom NUREG- 1623.

The rock quality designation from the table above is 271.5/350, or 78 percent, and similar to the test result
from 2002 (83 percent). Based on NRC criteria for durability of erosion protection material, the
limestone that has been tested is acceptable, although some oversizing of the rock will be necessary for a
rock quality designation below 80 percent.

As mentioned in the responses to the NRC Open Issues, additional durability testing will be conducted
during production of this rock at the Souter quarry. In the current technical specifications and other
disposal cell design documents, an oversizing factor of 10 percent will be used in the designation of
median rock size for erosion protection material.
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September 29, 2006 ffierracon
Consulting Engineers & Scientists

301 North Howes
Fort Collins, Colorado 80521

Phone 970.484.0359
Fax 970.484.0454
www,.terracon.com

Roslyn Stern
MFG Inc.
3801 Automation Way Suite 100
Fort Collins, CO 80525

Re: MFG Inc
2006 Misc Lab Testing
Fort Collins, Colorado
Project No. 20066310

We are transmitting: N herewith
Fi under separate cover

ni Field Data 0 Laboratory Data [] Report [] Revised Report

Regarding:

L] Compacted Fills
Li Footings
n] Concrete
L] Asphalt
[ Aggregate
Li Non-Destructive

Testing of Steel
Li Permeability Test

EL

EL

Li
Li
Li
Li
Li

Location Diagram
Soil Samples
Construction Material
Samples

Moisture-Density
Grain Size Analysis
Masonry
R-Value

Li General Information
EL Certifications
EL Resumes
EL Other

EL Report will follow under
separate cover

On-site observation services were provided L] Full Time Li Part Time M Not Applicable

We have not been asked to interpret the data or to make design and/or construction
recommendations based on the data, and cannot assume responsibility or liability for interpretation of
this data by others.

Remarks: Report attached dated 9/27/06.

Sincerely,
TERRACON

Mike L. alker, CET
Manager of Construction Services

Enc/Copies to: (2) Addressee

Delivering Success for Clients and Employees Since 1965

More Than 80 Offices Nationwide



IFerracon
Physical Properties of Aggregates 301 North Howes

Fort Collins, Colorado 80521

Tel: (970) 484 - 0359

Fax: (970) 484 - 0454

Client Name: MFG, Inc.

Address: 3801 Automation Way Suite 100

Fort Collins, Colorado 80525

Attn: Roslyn Stern

Project Name: Miscellaneous Testing

Location: Not Reported

Project No.: 20066310 Date of Report: 27-Sep-06

Sample I.D.# or Description:

Sequoyah Limestone Sample

Lab # 180735

Aggregate Source:

Sequoyah Limestone

Aggregate Type:

Sampled By:

Submitted By:

Client Date:

Client Date: 22-Sep-06 Reviewed By:

Sequoyah Limestone

Mike L_ Walker, CET

Manager of Construction Services
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Results

Specifi-

cationTest Standard

Fineness Modulus C125

Dry Rodded Unit Wt, pcf C29

Lightweight Pieces, % C123

Clay Lumps & Friable, % C142

Organic Impurities C40

Sand Equivalent Value C2419

LA Abrasion, % Grade C131

Soundness-Mg ,%Noss C88

Soundness-Na, %loss C88

Fractured Face, % by Wt. D5821

One or more

Two or more

Liquid Limit D4318

Plasticity Index D4318

Fine Aggregate Angularity T304

Laboratory Compaction Characteristics of Soil

Maximum Dry Unit Weight, pc1 D698

Optimum Water Content, % D698

Rebound Reading No., Avg. of 8 C805 13.5

Rebound Reading, Avg. psi C805 1440

I Absorption, % C 128 0.4

Specific

Gravity

Bulk (Dry) C128 2.651

Bulk (SSD) C128 2.662

Apparent C128 2.682

Comments:

Copies to: Client (2)

AGGPROP- Sequoyah Limestone 9-27-06 xis
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Consulting Geologist

Sedimentology and Petrography of Clostic and Carbonate Systems

Petrography of Limestone from
Sequoyah County, Oklahoma:

An Assessment of Suitability for
Rip Rap Material

Prepared for

MFG, Inc.
Fort Collins, Colorado

John C. Webb
Consulting Geologist

October 26, 2006

119 South Buchanan Court, Louisville, Colorado 80027 , (303) 673-0487 - johnwebb@webaccess.nei



Summary

I have prepared this assessment of suitability for rip rap material from a quarry in Sequoyah
County, Oklahoma, at the request of Roslyn Stem, Senior Staff Geotechnical Engineer. MFG,
Inc., Fort Collins, Colorado (MFG Project No. 180735). The conclusions presented in this report
are the result of my visual examination of the sample and a detailed microscopic analysis of a
thin section prepared from the sample. The original sample consisted of an irregular, blocky,
nearly equidimentional fragment of limestone, approximately 10 cm in diameter. For the
purposes of this examination, several slabs were cut from the rip rap material, one of which is
depicted in Figure 1. A sample was cut from the adjacent slab, at the position indicated by the
black rectangle in Figure 2. This smaller sample was impregnated with blue-dyed epoxy, in
order to highlight existing porosity and to assure stability of the sample during preparation of a
thin section for microscopic examination. The thin section is depicted in Figure 2.

The rip rap material consists almost entirely of calcium carbonate (CaCO3), and is classified as a
limestone (Classified as skeletal lime grainstone, Dunham, 1962) (Figure 1, comment 1). It has a
pinkish to very light gray color and contains a number of light brown, irregular, but parallel
oriented streaks (Figure 1, Comment 2). The brownish streaks are 2 cm to 3 cm apart. The
pinkish color of the rock is caused by the oxidation of trace amounts of pyrite and iron inclusions
within the rock matrix. The rock matrix consists of weakly abraded and broken fossil fragments,
primarily the skeletal fragments of crinoids ("sea lilies") one of the dominant marine life forms
of the Paleozoic era. Additional skeletal material was derived from broken fragments of bivalve
shells (brachiopods and pelcypods). Microscopic examination of the thin section subsequently
revealed that the skeletal fragments are tightly cemented by coarsely crystalline calcite. No
smectite or swelling clay was observed. No soluble salts are present.

Microscopic examination of the thin section also revealed that the brownish seanms are
"stylolites." Stylolites are natural features common to limestone that develop as a result of
compression and partial dissolution of the rock, commonly due to burial of the rock by later
sediments. Pathways of permeability along the stylolites allowed finely crystalline dolomite
(Ca,MgCO 3) to precipitate along the stylolites, causing the light brown straining of the rock
(Figure 1, Comment 3). The dolomite is very finely crystalline (typically less than 0.1 mm), and
consists of rhombic-shaped crystals, embedded in the surrounding limestone, or partly filling
void spaces. Textural details indicate that the dolomite developed within the limestone, as fluids
rich in Mg++ penetrated the rock matrix along the pre-existing stylolites. A portion of the pre-
existing stylolite is shown at the far right of Figure 2.

Another prominent feature of the slabbed sample is the presence of lenticular patches of clear,
coarsely crystalline calcite that are closely associated with the stylolites (Figure 1, Comment 4).
These patches of clear calcite are the result of precipitation of calcite in an open cavity or "vug."
The vugs formed after dolomite had precipitated along the stylolites. As formation waters
followed the stylolites, the surrounding limestone was dissolved. The solution cavities formed
parallel to the stylolites, creating the lenticular shaped vugs. One of these void spaces is
illustrated in Figure 2, as viewed in thin section at low magnification (4X).



Dolomite crystals embedded in the wall rock are less soluble than the limestone, and fell to the
bottom of the vugs, forming an uneven "floor' in the vugs (Figure 1, Comment 4). The
remainder of the vug was filled by transparent, colorless, coarsely crystalline calcite, called
"spar" (Figure 1. Comment 5). Continued compaction of the rock created minor fractures,
locally stained brown by dolomite (Figure 1, comment 6), indicating that these fractures are
natural, and served as a pathway for dolomitization. The dolomitized stylolite seams continued to
be pathways of permeability, which preserved the void spaces between the dolomite crystals and
continues to allow movement of fluid through the rock.

Recent fractures are non-mineralized. These fractures have a white appearance, due to the thin
edge of rock along the open fracture (figure 1, Comment 7). Recent fractures may result from
natural weathering of the sample, or may be induced by quarrying and sample handling. Note
that these fractures are perpendicular to the stylolite direction, and are offset where crossing
materials of different rigidity. This texture indicates that the open fractures were affected by the
previously existing textural changes, indicating that the open fractures are younger than the
stylolites, dolomite and calcite-filled vugs.

Conclusions

Permeability pathways that exist along dolomitized stylolite seams have compromised the long-
term stability of an otherwise competent limestone. It is these zones of permeability within the
rock that pose the most serious risk to long-term stability of the rip rap. The abundance and
close spacing of the stylolites will allow surface waters to penetrate rip rap fragments. Freeze-
thaw weathering of the rip rap will create open fractures along these stylolite seams.
Development of fractures will adversely affect long-term stability of the rip rap. Dissolution
along stylolite seams by surface water may also enhance the development of fractures.

A precise time frame for deterioration of this rip rap material is difficult to estimate. However,
based on my experience with a variety of rock lithologies, the material from the quarry in
Sequoyah County, Oklahoma is only moderately suitable where longevity and slope stability are
the critical factors. As an illustration of the relative suitability of this material, I have prepared a
subjective assessment of the relative stability suitability of the Sequoyah County rip rap sample,
compared to other commonly available rock material that could be considered for construction
use (Figure 4).

Similar rock types without the dolomitized stylolite seams would be much better suited for long-
term stability. Areas of rock matrix between stylolite seams are well cemented, with an
interlocking crystalline texture. Trace amounts of pyrite are present within the sample, but do not
represent a significant hazard for rip rap longevity. No smectite or swelling clay was observed,
and no soluble salts are present.
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Please feel free to contact me if you have any questions. Respectfully submitted this 26th day of
October, 2006.

John C. Webb
Consulting Geologist

119 S. Buchanan Ct.
Louisville, Colorado 80027

(303) 673-0487 (office)
(303) 917-0644 cellular
j btwebb@earthlink.net



Slide 1

JCW2 2: Burial of the original sediment caused lithification and development of stylolite seams. Stylolite seams are compactional features
that form where dissolution concentrates insoluble residue, leaving a jagged, serrated feature that can localize subsequent
alteration.
John C. Webb, 10/11/2006

JCW3 3: Dolomitization occurred along prior stylolites, replacing original calcite with finely crystalline dolomite and enhancing pathways of
permeability.
John C. Webb, 10/11/2006

JCW4 4: Dissolution of original limestone continued along doloite stylolite seams, resulting in enlargement of stylolite seams into cavities.
Less soluble dolomite crystals accumulated on the floors of these solution cavities as internal sediment.
John C. Webb, 10/11/2006

JCW5 5: Coarsely crystalline calcitre spar cement (colorless, transparent calcite) filled the upper portion of the solution cavity.
John C. Webb, 10/11/2006

JCW6 6: Compaction of the lithified sediment created minor fractures, here stained by dolomite, indicating that this fracture is natural,
and served as a pathway for dolomitization.
John C. Webb, 10/11/2006

JCW7 7: Recent fractures are non-mineralized. These fractures have a white appearance, due to the thin edge of rock along the open
fracture. Recent fractures may result from natural weathering of the sample, or may be induced by quarrying and sample
handling. Note that these fractures are perpenducular to stylolite direction, and offset where crossing materials of different rigidity.
John C. Webb, 10/11/2006

JCWI 1: Original rock matrix consists of crinoidal and abraded carbonate skeletal grains, cemented by coarsely crystalline calcite. Overall
pink color is caused by oxidation of pyrite and iron inclusions within calcite. Dunham class: Skeletal lime grainstone.
John C. Webb, 10/11/2006

JCW8 8: Continued dissolution along dolomitized stylolite seams resulted in pathways of porosity that allow movement of fluid through
the rock.
John C. Webb, 10/11/2006
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Slide 5

JCW9 9: Blue epoxy indicates porosity developed along dolomitic stylolite seams.
John C. Webb, 10/12/2006

JCW1O 10: Dark areas consist of very fine crystalline dolomite and void space, filled by blue epoxy.
John C. Webb, 10/12/2006

JCW11 11: Permeability pathways continue in dolomitized limestone, localized along stylolite seam.
John C. Webb, 10/12/2006
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Appendix 1: Quality Assurance

Every effort is made in the course of sample and data analysis and report preparation, to ensure
that the character and integrity of sample material is safeguarded. Personnel that are technically
qualified and specifically trained in the handling and analysis of geological samples conduct
analytical procedures. Analytical procedures are "state of the art" and are constantly updated, as
new techniques become available. The company will promptly correct any errors of omission or
fact upon notification by the client. Interpretations of analytical results are the sole responsibility
of The Discovery Group Inc. and are subject to revision, as new data become available.

Core and Sample Description

Geological samples are examined using a Wild M3Z stereo binocular microscope or hand lens.
Grain size and sorting of sediment are determined by using comparators standardized for
geologic investigation. Results are represented on graphic plots at appropriate horizontal and
vertical scales, along with appropriate engineering, geophysical and geologic data.

Thin Section Petrography

Samples are impregnated with blue-dyed epoxy in a heated, laboratory vacuum oven. Following
evacuation, atmospheric pressure is used to force the blue epoxy into porous samples. Tightly
cemented samples are pressure impregnated with nitrogen gas supplied from a standard
compressed gas cylinder. After curing, the epoxy-impregnated sample is sliced, polished and
mounted on a glass slide. The sample is then trimmed with a fine diamond saw, and ground to
near 30 microns on a lapidary wheel, with final polishing accomplished by lap wheel and by
hand. The thin section is stained with a mixture of Alizarin red-S and potassium ferricyanide for
identification of calcite and ferroan carbonates (Dickson, 1966) and stained for identification of
potassium feldspar by sequential etching over HF acid, and staining in barium chloride and
sodium cobaltinitrate (Bailey and Stevens, 1960). Samples rich in calcic plagioclase are stained
by using F. D. and C. red no. 2 (Laniz, et al, 1964). The thin sections are then typically covered
by a thin glass coverslip, using an easily removable, synthetic, heat-sensitive adhesive.

Thin sections are examined using a Nikon Optiphot petrographic microscope. Photomicrographs
are taken with a trinocular mounted Nikon FM2 data back camera and Nikon AFX auto-exposure
unit. Photograph magnifications have been calibrated by an E. Leitz micrometer, with a 0.01
mm graduated scale. When point counting is necessary, the samples are mounted on a Swift
Instruments Automatic Point Count stage, designed to move the sample through a predetermined
grid, while the analyst identifies constituents of the sample at each point on the grid. A
minimum of 300 points is counted. Composition ratios are calculated on a desktop computer
spreadsheet. Graphic plots are also generated by this spreadsheet.

Potential errors in modal determination of porosity derive from porosity that is not visible (not
blue-dye filled), a lack of a statistically valid number of counts to accurately determine a



percentage for a minor component (such as porosity) of a sample, and heterogeneity of the
sample. In the geologic literature, most authors emphasize that porosity is typically over-
estimated by point coumt, due to the three-dimensional nature of the sample (even if the thin
section is only 0.03 mm thick). For purposes of statistical accuracy, modal estimates of porosity
should include more than 300 counts (Folk, 1974, recommends a minimum of 100 counts of
porosity data points). For a sample with 10% porosity, this would require counting more than
1000 points per sample. For most cases is probably cost-prohibitive.

Where microporosity is present, the blue dyed epoxy is not able to enter all of the pores. In this
case, modal porosity values will fall short of total porosity. My modal data slightly to
moderately underestimate core plug porosity. In spite of the underestimate, the point count
porosity data is probably representative of porosity distribution in the sample.
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